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Resumen general

El contenido del presente proyecto estudia algunos de los posibles campos de
aplicacion del lenguaje de macros de Microsoft Visual Basic for Applications (VBA) al

programa de disefio informatico asistido por ordenador CATIA V5.

En primer lugar se realiza una introduccion a la teoria de los rodamientos donde
se explican los fundamentos generales de los tipos de rodamientos que encontramos hoy
dia asi como sus caracteristicas principales y posibles aplicaciones. Se definira aqui la

geometria de los rodamientos que serd empleada para las programaciones en VBA.

En segundo lugar, se define qué es el VBA, un lenguaje de macros de Microsoft
Visual Basic, ademéas de explicar como se accede desde CATIA V5, el entorno de este,
el modo en que el usuario puede desarrollar interfaces para interactuar con el programa
asi como los objetos mas importantes del médulo Mechanical Design (sketcher, Part

Desing y Assembly Desing) y las herramientas que ofrecen para trabajar.

Posteriormente, se ha pasado a desarrollar el ntcleo principal de este trabajo que
es una aplicacién para elaborar rodamientos de distintos tipos en 3D a partir de los
parametros geométricos encontrados en el catdlogo general de la empresa SKF. Se han
implementado rodamientos rigidos de bolas, rodamientos de bolas con contacto angular,
rodamientos de rodillos cilindricos, rodamientos de agujas y rodamientos axiales de

bolas, de rodillos cilindricos y de agujas.

Para terminar se ofrece el manual para el usuario a partir del cual, la persona que
quiera hacer uso de la aplicacion, sepa como interactuar con la interfaz para obtener el

rodamiento que necesite.



Objetivos y alcance

El objetivo del proyecto es la interaccion y manejo del lenguaje de programacién
de macros VBA para desarrollar una aplicacion basada en dicha tecnologia con la que
poder obtener rapidamente en CATIA V5, rodamientos catalogados que se empleen en

conjuntos modelados con tecnologia 3D.

La idea de este trabajo nace a partir de la ausencia de herramientas especificas
en CATIA para el disefio de elementos mecanicos comunes como pueden ser
engranajes, rodamientos o incluso alas de aviones. Por ello, en este proyecto se va a
desarrollar un software para que el usuario pueda obtener una representacion grafica
automatica de distintos tipos de rodamientos a partir de los pardmetros de disefio

requeridos que se pueden encontrar en el catdlogo de rodamientos de la empresa SKF.

Asi, el alcance de este trabajo de fin de grado en Ingenieria Aeroespacial, es
familiarizarse y controlar los conocimientos de programacion necesarios para elaborar
esta o cualquier otra aplicacion y facilitar a cualquier usuario el acceso al software
realizado para cumplir sus necesidades. De este modo, el alcance del proyecto no es un
estudio intensivo de la teoria de los rodamientos y tampoco la exploracion de las

posibles aplicaciones de éste.
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1. Introduccién a la teoria de los rodamientos

1.1. Introduccion

Cuando buscamos en la Real Academia Espafiola la palabra rodamiento

encontramos la siguiente definicion:

“Cojinete formado por dos cilindros concéntricos, entre los que se intercala una

corona de bolas o rodillos que pueden girar libremente.”

Generalmente, un rodamiento es un elemento mecanico que sirve para soportar
las cargas, tanto estdticas como dindmicas de un sistema que esté sometido a
movimientos rotativos. Segin como actlen las cargas, encontramos rodamientos
radiales y axiales para cargas radiales y axiales respectivamente, ademéas de algunos

tipos que estan disefiados para cargas combinadas.

Hoy en dia, los rodamientos son usados en infinidad de aplicaciones ingenieriles
que pueden ir desde maquinaria general hasta sofisticados sistemas aeronauticos

pasando por otras opciones como puede ser la energia eodlica.

Este proyecto, esta enfocado en la recreacion en CATIA de los rodamientos del

catalogo de la empresa SKF.

SKF es un proveedor de tecnologia lider en el mundo desde 1907. Su punto
fuerte es la capacidad para crear continuamente nuevas tecnologias y utilizarlas en la
fabricacion de productos que ofrecen ventajas competitivas a sus clientes. Esto lo
consiguen combinando la experiencia practica en mas de 40 industrias con sus
conocimientos en todas las plataformas tecnolégicas de SKF rodamientos y unidades de
rodamientos, obturaciones, mecatronica, servicios y sistemas de lubricacion. Todo su
éxito se basa en esos conocimientos, en los empleados y en el gran compromiso con los

principios del Cuidado SKF.

El desarrollo tecnoldgico actual de SKF presta especial atencion a la reduccion
del impacto medioambiental de los activos durante su ciclo de vida, tanto en sus propias
operaciones como en las de sus clientes. La cartera de productos SKF BeyondZero es el

altimo ejemplo de lo que SKF puede ofrecer en este aspecto.
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1.2. Breve descripcion de la evolucion histdrica de los rodamientos

La idea de usar elementos rodantes para mover grandes pesos se remonta al
antiguo Egipto. Los egipcios usaban los troncos de los arboles para hacer rodar sus
grandes piezas de piedra hasta las areas de construccion cuando construian las

piramides.

Figura 1. Representacién del antiguo Egipto

Al principio los rodamientos fueron fabricados en Lignum Vitae, en latin
“Madera de la vida”, una madera muy pesada, dura y naturalmente aceitosa, nativa de
Centro América y de los Indios del Este. Los aceites naturales en la madera ayudaron en
los procesos de fabricacion actuando como un fluido de corte. Estos rodamientos son
mejor conocidos por sus aplicaciones en humedo como en las hélices de navios, ruedas
de agua y bombas. Los rodamientos de madera fueron conocidos por ser muy resistentes
(un promedio de aproximadamente 7 afios de vida), fuertes, disponibles de inmediato y
faciles de reemplazar. Fueron lubricados con sebo o cualquier otra grasa animal. En
muchas aplicaciones de turbinas, aln se puede encontrar rodamientos de madera aunque

Lignum Vitae ya no esta disponible como antes.

Leonardo Da Vinci, famoso por sus pinturas y dibujos, también tuvo muchas
ideas sobre proyectos de ingenieria mecéanica. Muchos de sus dibujos fueron bombas,
montacargas, grdas y algunas armas de guerra. Durante sus trabajos como ingeniero
hidraulico sirviendo al Duque de Milan, pasé mucho de su tiempo analizando los
rodamientos, conexiones, ruedas y otros mecanismos de transmision. Muchas de las

ideas de Da Vinci estan presentes en el mundo de la ingenieria de hoy dia.

Con el siglo XVIII, los cambios en los procesos de produccion fueron
cambiando la forma de vida y de trabajo de las personas. El hierro fue volviéndose mas

y mas popular y fue reemplazando a la madera en muchas factorias. Con los nuevos
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progresos en fabricacion habia también una necesidad de mas herramientas de precision.
El torno de madera es conocido por ser la maquina mas antigua y a mediados del 1700,
las innovaciones en el hierro permitieron la produccion de maquinas de herramientas
mas precisas aun. Con los nuevos inventos, vino la necesidad de méas fuentes de energia
para la potencia de esas maquinas. La maquina de vapor se volvié una practica fuente de
energia. La innovacion trajo consigo formas mas sencillas de producir con buenas
calidades y en mayor escala que antes. Esto permitio el crecimiento de la industria y la
mayor necesidad de construir maquinaria que permitiera un nuevo estilo de rodamientos
requeridos en la construccion de esas nuevas maquinas. Con el desarrollo de los nuevos

rodamientos, vino la necesidad de nuevos materiales para su produccion.

Figura 2. Dibujo de Leonardo

En 1839 Isaac Babbitt inventd una aleacién antifriccion con un bajo punto de
fusion. Esta aleacion pudo ser moldeada para producir una superficie ideal para los
rodamientos. Con la introduccidn de este metal el uso de los rodamientos de madera
disminuyo ligeramente. En los posteriores afios del 1800, Henry Bessemer (1813-1898)
ided nuevos métodos de fabricacion del acero. Su nuevo proceso permitié al acero, ser
producido mas econdmicamente. Esto permitid el uso del acero en la construccion de
nuevos edificios y se volvio mas ampliamente usado en rodamientos y maquinas de

produccion.

Con los inventos del Siglo XX como los coches, la robética, ordenadores y las
nuevas y rapidas maquinas de herramientas, los rodamientos se han vuelto mucho mas
significativos en las lineas de produccion. Los materiales mas nuevos nos han permitido

producir rodamientos con un menor coste para el consumidor.

Hoy en dia, los materiales usados para fabricar los rodamientos son muy
variados y los podemos encontrar de distintas aleaciones de metales, mezclas de

plasticos y en algunos casos aun se sigue usando la madera. Referencia [1].
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Figura 3. Rodamiento compuesto de diversos materiales.
1.3. Partes de un rodamiento

Excepto en disefios especiales, los rodamientos de bolas, de rodillos y de agujas

se componen de las siguientes partes:

Figura 4. Partes de un rodamiento:1...2....

1. Un anillo o aro externo que integra una pista de rodadura (superficie en
la cual “ruedan” los elementos rodantes)

2. Unanillo o aro interno con la misma funcion que el externo.

3. Elementos rodantes ya sean bolas, rodillos o agujas que permiten el
movimiento de ambos anillos con una friccion minima.

4. Un separador o jaula para separar uniformemente los elementos rodantes

alrededor de la periferia.
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5. Una proteccidn que asegure la estanqueidad para que las partes activas
del rodamiento estén siempre perfectamente limpias y bien lubricadas.

Esta parte no se incluye siempre, solo en casos necesarios.
1.4. Clasificacion general de los rodamientos

Los rodamientos se clasifican principalmente, segin el elemento rodante, en
rodamientos de bolas o de rodillos y a su vez podemos distinguirlos de acuerdo al tipo
de carga que soportan: radial, axial o combinada. Una primera clasificacion (referencia

[5]) puede ser la siguiente:

o Rodamientos Radiales.

e Rodamientos de bolas.
— Deranura profunda.
— De Magneto.
— De contacto angular.
— De tres-cuatro puntos de contacto.
— Ardtula.
— Para soportes.

e Rodamientos de rodillos.
— Cilindricos.
— Derodillos largos.
— Deagujas.
— Conicos.
— Esféricos.

o Rodamientos de Empuje.

e Rodamientos de bolas.
— Axiales.
— De contacto angular.

e Rodamientos de rodillos.
— Axiales.
— Axiales de agujas.
— Conicos.

— Esféricos.
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o Rodamientos para aplicaciones especificas.
e De embrague para automocion.
e De bomba de agua para automocion.
e Para ejes de ferrocarril.
e Para gruas roldanas.
e Pivotantes.
e Para transportadoras de cadena.

e Oftros.
1.5. Tipos de rodamientos
1.5.1. Rodamientos rigidos de bolas

El rodamiento rigido de bolas tiene gargantas profundas sin orificio para la
entrada de las bolas. Debido a la profundidad de las gargantas, al tamafio de las bolas y
al intimo contacto entre bolas y las gargantas, este tipo de rodamiento tiene gran
capacidad de carga, incluso en sentido axial; por consiguiente este rodamiento es muy
adecuado para resistir cargas en todas direcciones. Su disefio le permite soportar un

empuje axial considerable, aun funcionando a muy altas velocidades.

La figura 5 representa la ejecucion normal de los rodamientos rigidos de bolas.
También se fabrican en pequefios tamafios, rodamientos con placas de proteccion de
chapa o arandelas de obturacién de goma por uno o por los dos lados. Los rodamientos
asi protegidos, son apropiados para casos especiales en los que la obturacion normal del

soporte fuera insuficiente o no puede ser empleada.

Los rodamientos con dos placas de proteccion o dos arandelas de obturacion, se
entregan provistos de grasa; no deben por tanto ser lavados ni calentados al montarlos.
Van provistos de una grasa de alta calidad y en una cantidad apropiada segun el tamafio

del rodamiento.

Las arandelas de obturacion de goma aseguran una buena obturacion y los
rodamientos con dos arandelas, aunque por lo general no son relubricados, tienen una

gran duracion incluso a velocidad elevada. Referencia [2].
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Figura 5. Rodamientos rigidos de bola.

Para realizar el montaje de las bolas entre los anillos primero se rellena el
espacio libre creado por la posicién excéntrica de los anillos. El tamafio y el nimero de
las bolas se calcularan de forma que mediante la utilizacion de la elasticidad de los
anillos, el anillo interno pueda ser desplazado a una posicién concentrica con el anillo
externo. Las bolas estardn entonces distribuidas uniformemente sobre la circunferencia

y la jaula podra ser insertada. Referencia [3].

Figura 6. Montaje de un rodamiento de bolas.

Los rodamientos rigidos de bolas SKF pueden ser de una o de dos hileras. Los
de dos hileras tienen escotes de llenado, que permiten introducir un mayor nimero de

bolas en cada hilera. Los rodamientos tienen asi una gran capacidad de carga radial,
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aunque su capacidad para soportar carga axial queda limitada. También se suministran
los rodamientos rigidos de dos hileras de bolas, en un disefio alternativo, sin escotes de

llenado. Referencia [4].
1.5.2. Rodamientos de Magneto

La ranura interior de los rodamientos de magneto esligeramente menos
pronunciada que la de los anteriores. Puesto que el aro exterior sélo tiene un resalte a un
lado, este puede ser desmontado por lo que este rodamiento resulta ventajoso a la hora
del montaje. Suelen ser rodamientos con un diametro interior pequefio que va de 4 a 30
mm y se utilizan principalmente en pequefios magnetos, girdscopos, instrumentos, etc.

Referencia [5].
1.5.3. Rodamientos de bolas a rétula

Los rodamientos de bolas a rotula tienen dos hileras de bolas y un camino de
rodadura esférico comun en el aro exterior. Debido a la esfericidad del camino de
rodadura, el rodamiento es autoalineable, lo que permite pequefias desviaciones
angulares del eje con relacion al soporte del rodamiento. Son, por tanto, especialmente
adecuados para aplicaciones en las cuales se puedan producir desalineaciones por
errores de montaje o por flexion del eje. Los rodamientos de bolas a rétula se fabrican
tanto con agujero cilindrico como con agujero conico existiendo soportes apropiados

para estos ultimos.

Figura 7. Rodamientos de bolas a rétula.

Los rodamientos con aro interior ancho, se usan en general en aplicaciones con

ejes que tengan las tolerancias comerciales normales. El agujero de estos rodamientos
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tiene una tolerancia especial, lo cual permite un facil montaje y desmontaje. Referencia

[4].
1.5.4. Rodamientos de bolas con contacto angular

En los rodamientos de bolas con contacto angular, la linea de accion de la carga,
en los contactos entre las bolas y los caminos de rodadura, forma un angulo con el eje
del rodamiento. Los caminos de rodadura de los aros interior y exterior estan axialmente
desplazados entre si y los rodamientos pueden soportar cargas combinadas (radiales y

axiales).

En la actualidad existen rodamientos tanto de una hilera de bolas como de dos

hileras.

El rodamiento de una hilera es de disefio no desmontable y resulta adecuado para
altas velocidades. Una carga radial aplicada sobre el rodamiento da lugar a una carga
axial inducida que debe ser contrarrestada y normalmente se disponen los rodamientos
de modo que puedan ajustarse contra un segundo rodamiento. Los rodamientos pueden

soportar cargas axiales en un sentido solamente.

También es posible encontrar rodamientos preparados para el montaje por
parejas. Los rodamientos apareados pueden usarse si la carga que se ha de soportar es
excesiva para un solo rodamiento, o bien si se han de soportar cargas axiales en ambos

sentidos y se requiere tener controlado el juego axial.

Figura 8. Rodamientos de contacto angular de una hilera.
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Un rodamiento de dos hileras de bolas tiene caracteristicas similares a las de dos
rodamientos de una hilera pero su anchura es menor que la de los dos rodamientos
juntos. Es adecuado para soportar cargas axiales en uno u otro sentido, y puede absorber
también pares de fuerza que actten en un plano axial. Es de disefio desmontable, lo cual
permite montar independientemente el conjunto exterior (aro exterior y corona de bolas)

y el aro interior.

Los rodamientos de cuatro puntos de contacto son rodamientos de una hilera de
bolas con los caminos de rodadura dispuestos de tal forma que pueden soportar cargas

axiales en uno u otro sentido. Referencia [4].

Figura 9: Rodamiento de bolas con contacto angular de dos hileras.
1.5.5. Rodamientos de rodillos cilindricos

En los rodamientos de rodillos cilindricos, los rodillos estdn guiados por
pestafias existentes en uno de los aros mientras que el otro aro puede tener pestaiias o
no. El aro con pestafias y la corona de rodillos, forman un conjunto que puede separase
del otro aro. Esta caracteristica facilita su montaje y desmontaje en la aplicacion,
especialmente cuando se precisa ajuste de apriete para ambos aros, debido a las
condiciones de carga. Estos rodamientos son adecuados para soportar elevadas cargas

radiales y para funcionar a elevadas velocidades.
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Figura 10. Rodamiento de rodillos cilindricos.

Segun sea la disposicion de las pestafias, hay varios tipos de rodamientos de
rodillos cilindricos:

e Tipo NU: con dos pestafias en el aro exterior y sin pestafias en el aro

interior.

e Tipo N: con dos pestaiias en el aro interior y sin pestafias en el aro
exterior.

e Tipo NJ: tienen tres pestafias, una de ellas en el aro interior, por lo que
pueden usarse para la fijacion axial del eje en un sentido.

e Tipo NUP: llevan un anillo apoyado sobre el aro interior, y pueden

usarse para fijar al eje en ambos sentidos.

Los rodamientos de rodillos cilindricos tipo NJ y NUP son capaces de soportar

cierta carga axial ademas de la radial. Referencia [4].

NU N NJ NUP
Figura 11. Tipos de Rodamientos de rodillos cilindricos.

1.5.6. Rodamientos de agujas

Los elementos rodantes de los rodamientos de agujas estdn constituidos por

rodillos cilindricos de diametro muy pequefio con respecto a su longitud, siendo esta la

-31 -



principal caracteristica de estos rodamientos. Debido a su pequefia altura de seccién son
particularmente adecuados para aplicaciones donde el espacio disponible radialmente
sea limitado. Tienen con respecto a su reducida seccion, una elevada capacidad de
carga. Para asegurar una distribucion uniforme de la carga, los rodillos tienen los

extremos levemente bombeados.

Figura 12. Rodamientos de agujas.

Se pueden encontrar rodamientos de agujas de una o de dos hileras, con pestafas

o sin ellas y con aro interior o sin este.

Los mas cominmente empleados son los rodamientos con pestafias. El aro
exterior y la corona de agujas forman un conjunto no desmontable. En ciertos casos se
facilita el montaje considerablemente al emplear rodamientos sin pestafias. No obstantes
debe ser prevista, para estos casos, una fijacion axial a través de las piezas adyacentes

de la maquina.

Los rodamientos con aro interior permiten un desplazamiento axial del eje con
relacion al alojamiento, dentro de unos limites especificados. Puesto que son

desmontables, el aro interior puede ser montado independientemente.

Donde sea posible templar y rectificar el eje para formar un camino de rodadura,
se pueden montar rodamientos sin aro interior. Al no requerirse aro interior, puede
aumentarse el diametro del eje y con ello su rigidez. EI emplazamiento axial del eje con
relacion al alojamiento esta limitado solamente por el ancho del camino de rodadura

mecanizado en el eje. Referencia [4].
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1.5.7. Rodamientos de rodillos a rétula

Los rodamientos de rodillos a rdtula tienen dos hileras de rodillos que ruedan
sobre un camino de rodadura esférico comun en el aro exterior y cada uno de los
caminos de rodadura del aro interior esta inclinado formando un angulo con el eje del
rodamiento. Estos rodamientos son autoalineables y permiten pequefios
desplazamientos angulares del eje con relacion al alojamiento, como los que se pueden
producir al efectuar el montaje o por flexion del eje bajo carga. Los podemos encontrar

con agujero cilindrico o conico.

Figura 13. Rodamientos de rodillos a rotula.

El guiado de los rodillos lo efectuan la jaula y un anillo guia de gran seccién
radial, centrado sobre el aro interior y que puede alinearse por si mismo entre las dos

hileras de rodillos.

La disposicion angular de los rodillos con relacion al eje del rodamiento, permite
aplicar cargas axiales de uno u otro sentido ademas de las cargas radiales. No obstante,
los limites de velocidad admisibles se reducen a medida que aumenta la carga axial por

lo que generalmente estos rodamientos no se recomiendan para cargas axiales puras.
Referencia [4].

1.5.8. Rodamientos de rodillos cénicos

En un rodamiento de rodillos cénicos, la linea de accidn de la carga resultante a
través de los rodillos forma un angulo con el eje del rodamiento, por lo que estos
rodamientos son particularmente adecuados para soportar cargas combinadas (radiales y

axiales). Estos rodamientos son desmontables, es decir, que el aro exterior y el aro
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interior con la corona de rodillos pueden montarse por separado.

Figura 14. Rodamientos de rodillos conicos.

Los rodamientos de una hilera pueden soportar cargas axiales solamente en un
sentido. Una carga radial aplicada sobre el rodamiento da lugar a una carga axial
inducida, que debe ser contrarrestada, por lo que el rodamiento es ajustado

generalmente contra un segundo rodamiento.

Los rodamientos estdn disefiados con contacto lineal modificado entre los
rodillos cénicos y los caminos de rodadura, evitdndose con ello los perjudiciales efectos
de las cargas sobre los bordes. Esta caracteristica junto con el gran namero de rodillos

largos, hace que estos rodamientos tengan alta capacidad de carga. Referencia [4].
1.5.9. Rodamientos axiales de bolas

Estos rodamientos estdn disefiados para soportar cargas axiles no siendo
adecuados para trabajos con cargas radiales. Al fin de impedir el deslizamiento en los
puntos de contacto de las bolas con los caminos de rodadura, a causa de la fuerza
centrifuga y pares giroscopicos, es necesario que los rodamientos estén sometidos a

cierta carga axial minima.

Los rodamientos axiales de bolas los podemos encontrar en dos disefios: de
simple y de doble efecto. Los primeros pueden soportar cargas axiales actuando
solamente en un sentido. Consisten en una arandela de soporte, una arandela de eje y

una corona de bolas.
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Figura 15. Rodamientos axiales de bolas.

Los rodamientos de doble efecto pueden soportar cargas axiales en ambos
sentidos. Constan de una arandela de eje, dos arandelas de soporte y dos coronas de
bolas. Las arandelas de soporte y las coronas de bolas son las mismas que para el

correspondiente rodamiento de simple efecto.

Las arandelas de soporte pueden ser de asiento esférico o plano. Los
rodamientos con asiento plano no admiten desalineaciones mientras que los que tienen
asientos esféricos se montan generalmente sobre contraplacas esféricas, pudiendo de
este modo admitir pequefios errores de desalineacion entre la superficie de apoyo del

alojamiento y el eje. Referencia [4].
1.5.10. Rodamientos axiales de rodillos y de agujas

Los rodamientos axiales de agujas y los de rodillos cilindricos estan disefiados
para proporcionar disposiciones de rodamientos rigidas, que puedan soportar grandes
cargas, sean insensibles a las cargas de choque y requieran un espacio axial minimo.
Como regla general estdn constituidos por dos arandelas planas y una corona axial que
consiste en una jaula con rodillos o agujas. Las agujas y los rodillos cilindricos tienen
sus extremos ligeramente bombeados para asegurar una distribucion uniforme de la

carga en el rodamiento.

Las combinaciones de coronas axiales de agujas o de rodillos cilindricos con los
diversos tipos de arandelas disponibles permiten disefiar disposiciones de rodamientos
Optimas para las mas diversas aplicaciones. De igual modo se consiguen disposiciones

de rodamientos particularmente estrechas cuando las piezas adyacentes de la maquina
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pueden adaptarse como caminos de rodadura, sustituyendo a las arandelas y de esta
manera se puede incluso obtener disposiciones de rodamientos de mayor precision,

mecanizando los caminos de rodadura con la correspondiente precision.

Figura 16. Rodamientos axiales de rodillos.

A pesar del movimiento combinado de deslizamientos y rodadura de los
elementos rodantes, estos rodamientos pueden alcanzar elevadas velocidades de

funcionamiento.

Con el fin de evitar un movimiento de deslizamiento entre los elementos
rodantes y los caminos de rodadura a causa de la fuerza centrifuga y de los pares
giroscopicos, los rodamientos deben estar siempre sometidos a una carga axial minima.

Referencia [4].
1.5.11. Rodamientos axiales de rodillos a rétula

Estos rodamientos tienen una hilera de rodillos situados oblicuamente, los cuales
guiados por una pestafia del aro fijo al eje, giran sobre la superficie esférica del aro
apoyado en el soporte. En consecuencia, el rodamiento posee una gran capacidad de

carga y es autoalineable.

Figura 17. Rodamiento axial de rodillos a rotula.
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Los rodillos estan lubricados por una fina capa de aceite lo que los permite girar

a gran velocidad, aun soportando una elevada carga.

Contrariamente a los otros rodamientos axiales, este también es capaz de resistir

cargas radiales. Referencia [2].
1.6. Materiales de los rodamientos

El rendimiento y la fiabilidad de los rodamientos vienen determinados en gran
medida por los materiales de los cuales se fabrican los componentes de los mismos.
Entre las consideraciones tipicas para los aros y los elementos rodantes de los
rodamientos se encuentran la dureza para la capacidad de carga, la resistencia a la fatiga
bajo condiciones de contacto de rodadura, bajo condiciones de lubricacion limpias o
contaminadas, y la estabilidad dimensional de los componentes del rodamiento. Entre
las consideraciones para la jaula se incluyen la friccion, la deformacion, las fuerzas de
inercia y, en algunos casos, el efecto quimico de determinados lubricantes, disolventes,
enfriadores y refrigerantes. También hay que tener en cuenta otras consideraciones
como la corrosion, las temperaturas elevadas, las cargas de choque o la combinacién de

estas y otras condiciones.

1.6.1. Materiales usados para los aros y los elementos rodantes de los

rodamientos
e Aceros de temple total.

El acero de temple total mas cominmente usado para los rodamientos es un
acero al cromo rico en carbono, que contiene aproximadamente un 1% de carbono y un
1.5% de cromo. Normalmente, este acero recibe un tratamiento térmico martensitico o

bainitico para aumentar su dureza.
e Aceros templados por corrientes de induccion.

El templado de la superficie por corrientes de induccion ofrece la posibilidad de
templar de forma selectiva el camino de rodadura de un componente sin que el resto del

componente se vea afectado por este proceso.
e Aceros de cementacion.
Los aceros aleados al cromo-niquel y al cromo-manganeso con un contenido de
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carbono de aproximadamente el 0.15% son los aceros mas utilizados para cementar los

rodamientos.
e Aceros inoxidables.

Los mas usados son aquellos con un alto contenido en cromo. De igual manera
se pueden usar recubrimientos resistentes a la corrosion que pueden ser una alternativa

al acero inoxidable.
e Ceramica.

La cerdmica normalmente utilizada para fabricar los aros y los elementos
rodantes de los rodamientos es un material de nitruro de silicio con calidad para
rodamientos. Estad formado por granos alargados de nitruro de silicio beta en una matriz
vitrea. Ofrece una combinacion de propiedades favorables para los rodamientos, como
una gran dureza, baja densidad, baja dilatacion térmica, gran resistencia a la

electricidad, baja constante dieléctrica y no se ve afectada por los campos magnéticos
e Materiales poliméricos.

Los rodamientos de bolas de material polimérico suelen utilizarse en
aplicaciones en las que la resistencia a la humedad o a las sustancias quimicas es un
factor esencial y en las que no pueden utilizarse rodamientos de acero, o bien estos

pueden utilizarse con ciertas restricciones.
1.6.2. Materiales usados para las jaulas
e De chapa de acero.

La mayoria de las jaulas embutidas en chapa de acero estan hechas con un bajo
contenido de carbono laminado en caliente. Tienen una resistencia relativamente alta, y

su superficie puede ser tratada para reducir en mayor medida la friccién y el desgaste.

Las que normalmente se usan en rodamientos de acero inoxidable estdn hechas

de acero inoxidable.
e Jaulas mecanizadas de acero.

Las jaulas mecanizadas de acero se usan para los rodamientos de gran tamafio, o

en aplicaciones en las que existe el riesgo de que se produzca una rotura por corrosion
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intergranular, causada por una reaccion quimica si se usara una jaula de laton.
e De chapa de laton.

Las jaulas de chapa de laton se usan en algunos rodamientos pequefios y

medianos. La mayoria estan mecanizadas de laton moldeado o forjado.
e Jaulas de polimero.

Para la mayoria de las jaulas moldeadas por inyeccién, se utiliza la poliamida
6,6. Este material, con o sin refuerzo de fibra de vidrio, se caracteriza por una
combinacion favorable de resistencia y elasticidad. Las propiedades mecanicas de los
materiales poliméricos dependen de la temperatura y estdn sometidas a cambios
permanentes bajo las condiciones de funcionamiento, a lo que se denomina

envejecimiento.
e Resina fenolica.

Las jaulas de resina fendlica ligeras, reforzadas con tejido, pueden resistir
grandes fuerzas centrifugas y de aceleracion, pero no pueden soportar altas temperaturas

de funcionamiento. Referencia [6].

Figura 18. Ejemplo de jaula.

1.7. Seleccién del tipo de rodamiento

Cada tipo de rodamiento tiene propiedades caracteristicas que lo hacen

particularmente adecuado para ciertas aplicaciones. Sin embargo, no es posible
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establecer reglas rigidas para la seleccion del tipo de rodamiento, pues para ello se han
de considerar diversos factores. Aqui se dan una serie de indicaciones para poder hacer

una eleccion més adecuada. Referencia [4].
1.7.1. Espacio disponible

Hay muchos casos en que al menos una de las dimensiones principales del
rodamiento, generalmente el didmetro del agujero, viene determinada por las

caracteristicas de disefio de la maquina a la que va destinado.

Normalmente se seleccionan rodamientos rigidos de bolas para ejes de pequefio
didmetro, mientras que para ejes de grandes didmetros se pueden considerar los mismos,

los de rodillos cilindricos y los de rodillos a rotula.

Cuando el espacio radial es limitado, deberdan seleccionarse rodamientos de
pequefia seccion como por ejemplo las coronas de agujas, rodamientos de agujas con o
sin aro interior, ciertas series de rodamientos rigidos de bolas y de rodamientos de

rodillos a rétula.

Cuando la limitacion es en sentido axial y se requieren rodamientos
particularmente estrechos, pueden usarse algunas series de rodamientos de una hilera de
rodillos cilindricos o rigidos de bolas para cargas radiales y combinadas, y para cargas
axiales, coronas axiales de agujas, rodamientos axiales de agujas y algunas series de

rodamientos axiales de bolas.

Figura 19. Corona axial de agujas.
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1.7.2. Cargas sobre el rodamiento
e Magnitud de la carga.

Este es normalmente el factor mas importante para determinar el tamafio del
rodamiento. En general, para unas mismas dimensiones principales los rodamientos de

rodillos pueden soportar mayores cargas que los rodamientos de bolas.
e Direccion de la carga.

Para una carga radial, los rodamientos de rodillos cilindricos con un aro sin
pestafias y los rodamientos de agujas, solamente pueden soportar cargas radiales. Todos

los demas tipos pueden soportar cargas tanto radiales como axiales.

Los rodamientos axiales de bolas pueden soportar s6lo moderadas cargas axiales
puras. Los rodamientos axiales de bolas pueden soportar cargas axiales en un sentido y
los de doble efecto, cargas axiales en ambos sentidos. Los rodamientos axiales de
rodillos cilindricos y los axiales de agujas pueden soportar elevadas cargas axiales en un
sentido mientras que los axiales de rodillos a rétula son capaces de soportar una cierta

magnitud actuando simultaneamente en direccidn radial.

Para soportar cargas combinadas se usan principalmente los rodamientos de
bolas con contacto angular de una o de dos hileras y los rodamientos de rodillos

conicos.
1.7.3. Desalineacion angular

Cuando existe la posibilidad de desalineacion del eje con respecto al soporte, se
necesitan rodamientos capaces de absorber tal desalineacion, es decir, rodamientos de
bolas a rétula, rodamientos de rodillos a roétula y rodamientos axiales de rodillos a

rétula.
1.7.4. Limites de velocidad

La velocidad de rotacién de un rodamiento viene limitada por la temperatura
maxima de funcionamiento permisible. Los rodamientos de bajo rozamiento dan lugar a
una escasa generacion interna de calor y son los mas adecuados para altas velocidades
de rotacion. Con cargas radiales se pueden obtener las maximas velocidades de rotacion

empleando rodamientos rigidos de bolas o de rodillos cilindricos y para cargas
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combinadas emplearemos rodamientos de bolas con contacto angular.
1.7.5. Precision

Se requieren rodamientos de grado de precision mayor que el normal para ejes
que tengan que funcionar con rigurosas exigencias de exactitud, por ejemplo, para
husillos de maquinas-herramientas y generalmente también para ejes que giren a

velocidades muy elevadas.
1.7.6. Rigidez

La deformacién eléstica de un rodamiento cargado es muy pequefia y en la
mayoria de los casos, despreciable. No obstante, en algunos casos la rigidez del
rodamiento es un factor importante como por ejemplo para husillos de maquinas-

herramientas.

Debido a la mayor superficie de contacto entre los elementos rodantes y los
caminos de rodadura, los rodamientos de rodillos se deforman menos que los de bolas.

Puede aumentarse la rigidez de los rodamientos aplicando una precarga adecuada.
1.7.7. Desplazamiento axial

La disposicion normal de los rodamientos en un eje u otro elemento de
maquinaria consiste en un rodamiento posicionador o fijo y uno o mas rodamientos

libres.

Un rodamiento libre puede desplazarse axialmente evitando asi un contraste
reciproco entre los rodamientos, por ejemplo por dilatacién o contraccién del eje. Como
rodamientos libres, son particularmente adecuados los rodamientos de rodillos
cilindricos que tienen uno de los aros sin pestafias o los rodamientos de agujas.

Referencia [4].
1.8. Aplicaciones de los rodamientos

Los rodamientos forman parte de muchos tipos de maquinas de todas las
industrias, desde maquinarias pesadas hasta dispositivos de simulacion vy
entretenimiento. En la siguiente tabla se recogen algunas de la infinidad de aplicaciones

que tienen los rodamientos.
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Industria

Aplicacion

Aeroespacial y defensa

Aeronaves (jet de combate, helicOpteros,
UAVs  (Unmanned  Aerial  Vehicle),
comerciales, ligeros...): sistema de aterrizaje,
propulsion y sistemas de control, bombas de
refuel, APUs (Unidad Auxiliar de Potencia),
elevador de rescate, armas. ..

Barcos: sonar, radar y comunicaciones,
defensa de misiles, periscopio submarino...

Vehiculos de seguridad y vehiculos de
combate en tierra: suspensién, transmision,
sistemas de observacion y enfoque. ..

Armas: sistemas de guia y propulsion,
tripodes, cargadores de municion, lanzadores
de misiles y morteros, etc.

Espacio: satélites, despliegue de paneles
solares, estacion espacial, telescopios...

Transporte de materiales industriales

Barrenas y recuperadores.

Excavadoras de cubeta.

Esparcidor.

Apiladoras y recuperadoras.

Magquinaria industrial

Maquinas herramientas.

Sistemas de automocion y robots.

Equipos de fotografia y dptica.

Equipos de procesamiento de comida.

Elevadora de pallets y maquina para envolver
pallets.

Maquinas de hilar y maquinaria textil.

Maquinas de impresion.

Maquinas de fabricacién de pafales de papel.

Transporte

Dispositivo antihielo.

Escaneres de seguridad de equipajes.

Mecanismos para direccionar los railes de
tren.

Pasarela de las aerolineas para los pasajeros.

Equipamientos municipales

Ascensores de inspeccidn de puentes.

Puentes rotantes.

Graas en general.

Escaleras de los camiones de bomberos.

Tratamiento de aguas: filtros, aglutinantes y
distribuidores rotatorios.

Sistemas médicos

Escaneres.

Robética de asistencia a humanos.

Maquinas de tratamiento oncologico.

Rayos X.

Equipos de diagndstico.

Energias renovables

Turbinas de viento.

Mecanismo para orientar los paneles solares.

Despliegue de paneles solares.

Entretenimiento

Atracciones de feria.

Simuladores de vuelo.

Edificios y habitaciones rotatorias.

Plataformas y pantallas rotatorias.
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Equipos para la construccion: camiones
basculantes, grGas, camiones de cemento,
bombas, excavadoras, equipamiento de
pavimentos, tuneladoras. ..

Forestal: trituradoras, apiladoras, cargadores.

Mineria: cubetas, minadores continuos, palas
hidrdulicas y sistemas de transporte,
tamizadores del suelo, aglutinantes...

Maquinaria pesada

La Marina: propulsores, cabestrantes,
pescantes, ROVs (Remotely  Operated
Vehicle), cargadores de barcos, grias de
carga...

Tabla 1. Aplicaciones de los rodamientos.
1.9. Descripcién de la geometria de los rodamientos que se van a realizar

Para definir la geometria de cada rodamiento, se ha empleado el catalogo general
de la empresa SKF el cual ofrece casi todos los tipos de rodamientos en una serie de
didmetros y anchuras definidos en unas tablas. Por tanto, para obtener un rodamiento
con unas especificaciones concretas, se recomienda usar dicho catalogo para que los

resultados sean razonables.

La razon por la que se han implementado los codigos de las macros para los
rodamientos aqui descritos es la de contar con todos los parametros necesarios para
poder definir correctamente la geometria. En el caso de los rodamientos de bolas a
rotula y de rodillos a roétula, carecemos del radio de curvatura de los canales de
rodaduras, el cual es indispensable para limitar la posible desalineacion del aro interno y
para los rodamientos de rodillos cénicos se necesita conocer el &ngulo de contacto que
define la inclinacion de los rodillos. Como se comentd en la descripcién de cada tipo de
rodamiento, esta inclinacién es la responsable de producir una carga axial inducida a
partir de una carga radial. Para solucionar estos problemas y obtener dichas
especificaciones, se ha contactado con la empresa productora SKF pero los correos

enviados no han tenido respuesta por parte del departamento que trabaja este tema.

Por lo tanto, se ha desarrollado una aplicacion en VBA para CATIA V5 que nos
permite hacer una representacion en 3D de los rodamientos rigidos de bolas, de bolas
con contacto angular en varias configuraciones, de los 4 tipos de rodillos cilindricos, de

agujas, axiales de bolas y axiales de rodillos cilindricos y de agujas.

En la siguiente tabla se recogen los datos que son necesarios para definir los

rodamientos:
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Datos generales Definicion

d Didmetro nominal del agujero.

a1 Diametro de la superficie cilindrica exterior
del aro interior.

D Diametro nominal exterior.

Diametro de la superficie cilindrica interior

D1
del aro externo.
B,C Anchura de los aros.
r,rl Angulos de chaflan de los bordes de los aros.
3 Distancia sobre el eje del rodamiento donde se

define el &ngulo de contacto.

E, F Definen el didmetro de los rodillos.

Definen la longitud de los rodillos en los

Ea, Eb . .
rodamientos axiales.
H Anchura total de los rodamientos axiales.
Dw Diametro del elemento rodante.

Tabla 2. Datos generales de los rodamientos.

1.9.1. Rodamientos rigidos de bolas

Para definir estos rodamientos necesitaremos los siguientes datos: d, d1, D, D1,

Byr.

Figura 20. Geometria rodamientos rigidos de bolas.
1.9.2. Rodamientos de bolas con contacto angular

SKEF disefia este tipo de rodamientos con diferentes angulos de contacto segun la
configuracion requerida: si deseamos un rodamiento de bola de contacto angular simple,
el angulo de contacto serd de 40° al igual que si necesitamos dos rodamientos de
contacto angular montados en tdndem, en X o en O, el angulo sigue siendo 40°. Los

datos que son necesarios son: d, d1, D, D1, B, r,rlya.
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a
Figura 21. Geometria de los rodamientos de bolas con contacto angular.

Una carga radial aplicada sobre el rodamiento da lugar a una carga axial

inducida que debe ser contrarrestada y normalmente se disponen rodamientos de modo

que puedan ajustarse contra un segundo rodamiento. Los rodamientos apareados pueden

montarse en tandem cuando la carga que se ha de soportar es excesiva 0 bien se montan

en O 6 en X si se han de soportar cargas axiales en ambos sentidos y se requiere tener

contralado el juego axial.
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Figura 22. Disposiciones en tandem, en X y en O respectivamente.
1.9.3. Rodamientos de rodillos cilindricos

Se puede elegir entre los 4 tipos de rodamientos de rodillos cilindricos

disponibles y los datos necesarios son los mismos en las 4 configuraciones: d, d1, D,
D1,F E,B,ryrl.
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Figura 24. Geometria de los rodamientos de rodillos de tipo NJ y NUP respectivamente.
1.9.4. Rodamientos de agujas

Las configuraciones disponibles son las de rodamientos de agujas con pestafias y
aro interior y el mismo pero sin aro interior. Los datos geométricos necesarios son: d, D,
D1,F Cyr.
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Figura 25. Geometria de los rodamientos de agujas con y sin aro interior.
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1.9.5. Rodamientos axiales de bolas

Para que el programa procese correctamente un rodamiento axial de bolas de

simple efecto hay que facilitarle los siguientes datos: d, d1, D, D1,Hy .

Ll d1 |
d
r
7 f
) [ H
i N ;
D, —
D -

Figura 26. Geometria de los rodamientos axiales de bolas.
1.9.6. Rodamientos axiales de rodillos y agujas

Para estos tipos de rodamientos podremos elegir entre una simple corona de
rodillos o de agujas cuando las limitaciones de espacio axial asi lo exijan y el

rodamiento completo con sus dos aros y su corona en el medio.

Los datos necesarios son: d, d1, D, D1, Dc, Ea, Eb, Dw, Byr.

Dw D
——r__ w

g L

Figura 27. Geometria de las coronas de rodillos y de agujas respectivamente.
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Figura 28. Geometria de las arandelas de los rodamientos axiales de rodillos y agujas.
Referencia [4].
1.10. Posibles averias

Algunas veces sucede que un rodamiento no alcanza su duracion de vida
calculada. Puede haber varias razones para esto, por ejemplo, cargas mas pesadas que
las previstas, lubricacion inadecuada o insuficiente, manipulacion negligente,
obturaciones ineficaces, etc. Cada uno de estos factores origina su propio tipo de averia
e imprime su particular huella en el rodamiento. Consecuentemente, examinando un
rodamiento averiado, en la mayoria de los casos es posible determinar las causas del
fallo y adoptar las medidas precisas para evitar su repeticion. Las averias mas frecuentes

se comentan a continuacion:

e Desgaste: en casos normales, no existe desgaste apreciable en rodamientos
rotativos. Sin embargo, el desgaste puede ocurrir como resultado de la presencia
de particulas extrafias dentro del rodamiento o cuando la lubricacion es
insatisfactoria. Las vibraciones en rodamientos que permanezcan estacionarios

también producen desgaste.

Figura 29. Desgaste de los rodamientos.
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Indentaciones: los caminos de rodadura y los elementos rodantes pueden llegar a
presentar indentaciones si la presién de montaje que se transmite a través de los
elementos rodantes esta aplicada al aro equivocado o si el rodamiento esta sujeto
a cargas anormales mientras no gira. Las particulas extrafias en el rodamiento
también pueden causar indentaciones.

Adherencias: cuando dos superficies inadecuadamente lubricadas deslizan entre
si bajo cargas, el material se transfiere de una a otra y las superficies
correspondientes llegan a desgarrarse y presentar mal aspecto. Cuando se
produce adherencia, el material alcanza generalmente tales temperaturas que da
lugar al recalentado. Esto produce concentraciones de fatiga localizadas que

pueden originar agrietamiento o desconchado.

Figura 30. Averia por adherencia.

Fatiga superficial: si la pelicula lubricante entre los caminos de rodadura y los
elementos rodantes llega a ser demasiado fina, las crestas de asperezas
superficiales entraran momentaneamente en contacto entre si. Esto producira
pequefias grietas en la superficie que van creciendo gradualmente hasta un
tamario tal que interfieren el suave rodaje del rodamiento.

Corrosion: se formara oxido si se introducen agua o agentes corrosivos en el
rodamiento en tal cantidad que el lubricante no puede ofrecer proteccion para la
superficie del acero. Este proceso conducird pronto a zonas de 0xido profundo.
Otro tipo de corrosidn es la oxidacién de contacto.

Desconchado: se presenta como resultado de la fatiga normal, es decir, el

rodamiento ha alcanzado el fin de su duracion normal esperada. Cuando el
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descascarillado ha proseguido hasta cierto nivel, hace notar su presencia en
forma de ruido y vibracion, lo que sirve como advertencia de que es el momento
para sustituir el rodamiento. Las causas de un desconchado prematuro pueden
ser unas cargas externas muy pesadas, precargas a causa de ajustes incorrectos,
excesivo calado en asiento conico, por indentacion, corrosion profunda o
adherencia.

Grietas: pueden formarse en los aros del rodamiento por varias razones. La
causa mas comun es un trato brusco cuando el rodamiento esta siendo montando
0 desmontado. Golpes de mazo directamente aplicados contra el aro o mediante
un botador templado, pueden originar la formacién de finas grietas, dando lugar
a que trozos de dicho aro salten cuando el rodamiento se pone en
funcionamiento. Otra causa del agrietamiento es calar excesivamente sobre un
asiento conico. El limite de elasticidad se sobrepasa en el aro como resultado de
la excesiva penetracion y origina la fractura cuando el rodamiento se pone en

servicio. Referencia [8].

Figura 31. Averia por desconchado.
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2. El entorno de programacion VBA en CATIA V5

En este capitulo se va a presentar el programa CATIA V5 y se va a explicar a
grandes rasgos el lenguaje de programacion “Visual Basic for applications” (VBA). Una
vez introducido el entorno en el que se va a trabajar, se procedera a explicar el entorno
general de trabajo de VB6, asi como nociones generales de programacion de dicho

lenguaje.
2.1. CATIA V5

CATIA (computer-Aided Three dimensional Interactive Application) es un
programa informatico de disefio, fabricacion e ingenieria asistida por computadora
comercial, realizado por Dassault Systemes. CATIA es la solucion lider en todo el
mundo para la experiencia y el disefio de productos. Organizaciones lideres de distintos
sectores la utilizan para desarrollar los productos que vemos y usamos en nuestra vida

cotidiana.

Esta herramienta ofrece la posibilidad Unica no solo de modelar cualquier
producto, sino de hacerlo en el contexto de su comportamiento en la vida real: disefio en
la era de la experiencia. Los arquitectos de sistemas, los ingenieros, los disefiadores y
todos sus colaboradores pueden definir el mundo que nos conecta, imaginarlo y darle

forma.

CATIA, que se basa en la plataforma 3DEXPERIENCE de Dassault Systémes,

ofrece lo siguiente:

e Entorno de disefio social basado en una fuente Unica de autenticidad, al
que se accede mediante potentes paneles en 3D que impulsan la
inteligencia empresarial, el disefio simultaneo en tiempo real y la
colaboracion de todas las partes interesadas, incluidos los trabajadores.

e 3DEXPERIENCE ofrece una experiencia intuitiva con funcionalidades
de modelado y simulacién en 3D de primer nivel que optimizan la
eficacia de todos los usuarios.

e Se trata de una plataforma inclusiva de desarrollo de productos, que
resulta facil de integrar con los procesos y las herramientas existentes.

Esto permite que varias disciplinas aprovechen las eficaces e integradas
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aplicaciones especializadas en todas las fases del proceso de desarrollo

de los productos.
Referencia [9].
2.2. Visual Basic for Application

Como su nombre indica, el lenguaje de programacion Visual Basic procede del
denominado BASIC (Beginner’s All-purpose Symbolic Instruction Code) que fue creado
en 1964 en el Dartmouth College, como un medio para iniciarse en el mundo de la
programacion. Tras varias modificaciones, en 1978 se establecié el BASIC standard.
Primero fue nombrado como GW-BASIC, luego quedd en QuickBASIC y actualmente se
le conoce como Visual Basic tras adaptarse al entorno de ventanas “Windows” e
incorporar herramientas de tipo visual como botones, listas de texto o cuadros de texto
asociadas a eventos. La primera version de Visual Basic fue presentada en 1991, siendo

la Gltima la version 6, liberada en 1998.

Su utilidad principal es automatizar tareas cotidianas, asi como crear
aplicaciones y servicios de bases de datos para el escritorio. Permite acceder a las

funcionalidades de un lenguaje orientado a eventos con acceso a la APl de Windows.

Visual Basic for Applications (VBA) es el lenguaje de macros de Visual Basic
v6, incorporado en muchas aplicaciones de Microsoft y posteriormente en otras
aplicaciones para ampliar la funcionalidad de las mismas. VBA incorpora las librerias y
herramientas de Visual Basic, a las que afiade librerias de objetos propias de cada
software donde esta incluido. La debilidad de este lenguaje radica en que la compilacion
de la macro no puede realizarse si no se dispone del entorno en el que se ha
desarrollado. Otra debilidad es su falta de versatilidad para trabajar en otros sistemas

operativos.

CATIA en 1998 con la version V5 incorporé VBA a su entorno, pudiendo
realizar macros en VB y en lenguaje C++, siendo aun los lenguajes de macros que se

han dispuesto para su version V6. Referencia [10].
2.2.1. Entorno

En primer lugar se va a explicar que es una Macro. Una macro consiste en una

serie de funciones escritas en un lenguaje de programacion que agrupa una serie de
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comandos, los cuales permiten realizar las operaciones requeridas automaticamente.
Son usadas para ahorrar tiempo y reducir la posibilidad de errores humanos a la hora de

realizar operaciones que se lleven a cabo de forma repetitiva.

El uso de Macros para la automatizacion en el proceso de disefio es
practicamente ilimitado, siendo algunos ejemplos la importacion de puntos desde Excel
a un modelo CAD 3D, la generacion de geometrias de manera automatica, la creacion

de planos de modelos 3D, etc.

Para poder acceder al entorno de trabajo VBA no hay mas que pinchar en la
pestafia Tools desde cualquier modulo de CATIA, donde encontramos la opcién Macros
y dentro de ésta se podra o bien comenzar a grabar una macro, acceder a las macros ya

realizadas y librerias o al editor de Visual Basic. Referencia [11].

B stet  ENOVIAVSVPM File  Edit  View Insert |RLLLN Anabze Window  Help
f(x)EormuIa...
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Utility... Start Recording...
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Applications
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S5 ey Visual Basic Editor..  Alt+F11
Options...

Standards...

Conferencing

@ Product Management...

éﬁ Publication...

Generate CATPart from Product...

@ Catalog Browser
Mechanical standard parts

E Scenes Browser...

E@ Applicative Entities Reordering...

Figura 32. Acceso a macros.
2.2.2. Librerias de las macros

Las macros de CATIA son almacenadas en las librerias de macros de tres formas
posibles:  Folders (vbscript 'y  CATScript), Project files (catvba) o
CATParts/CATProducts. Solo una de estas tres librerias de macros puede ser usada a la

vez. Para crear una nueva libreria el procedimiento a usar es el siguiente:

1. IraTools = Macro = Macros.

2. Abrir “Macro libraries”.
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3. Hay que asegurarse de que el tipo de libreria esté cargada en
“directories” y luego se hace clic en “Add existing library”.

4. Seleccionar la carpeta donde se van a guardar los CATScripts a lo largo
del proyecto.

5. Cerrar la libreria de macros. En dicha libreria creada deberian aparecer la

lista de CATScripts que se realicen. Referencia [11].
2.2.3. Macro Recording

Un método para crear macros es grabando las acciones que se realicen con el
raton. Para macros grabadas en un fichero o en un CATpart o CATproduct, los
estamentos declarados se grabaran para CATScript pero no para MSVBscritp. Para
macros grabadas en una libreria, “MS VBA” es la unica opcion. A la hora de grabar una

macro mediante este procedimiento hay que tener en cuenta algunos aspectos:

e No seleccionar Workbenches (entornos de trabajo) mientras se esta
grabando una macro.

e No grabar mas de lo que sea absolutamente necesario.

e No usar la opcion “deshacer” mientras se estd grabando.

e Ser consciente y darse cuenta de la configuracion de CATIA cuando se
esta grabando.

e Salir de los sketches (dibujos) antes de parar de grabar.

e Verificar cada macro una vez se haya grabado.

Una vez se haya finalizado la grabacién, se deshard todo lo realizado y se
reproducira la macro, de manera que se podra comprobar si es correcta la macro y si

reproduce la operacidn que se queria realizar.

También hay que tener en cuenta que mediante dicho procedimiento apareceran
numerosas lineas de cdédigo que no son realmente necesarias, por lo que pueden

eliminarse.

Por otro lado, tampoco apareceran comentarios acerca de lo que se esta
realizando o explicando los parametros de entrada, por lo que se deberan afadir

manualmente. Referencia [11].
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2.3. Visual Basic Editor

Este sera el entorno sobre el que desarrollaremos nuestro proyecto. Para acceder
al mismo, como ya se ha comentado, entramos en Tools - Macro - Visual Basic
Editor, obteniéndose la siguiente ventana:

gErsy Jemp
w Insert Format Debug Run Took Add-Ins Window Help

B |[sm@a|oo| ),  aM|NEFS2| D]

Figura 33. Entorno VBA.

Todo lo que se programe y se realice dentro de esta ventana puede interactuar
directamente con CATIA si empleamos los objetos del programa. Se verd a
continuacion cada una de las partes o bloques que constituyen el entorno donde se
realiza toda la programacion.

Primero conviene tener a disposicién del programador tanto el menu
denominado Project Explorer, asi como el Properties Windows, ya que son los dos
menus fundamentales en los que se trabaja y los cuales facilitan mucho el trabajo. Para
acceder a ellos, hay que clicar sobre la pestafia View y adjuntar ambas aplicaciones a la
pantalla principal tal como se muestra en la Figura 35.
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#5 Microsoft Visual Basic - C:\Users\usuario\AppData\Local\Temp\VBAProject.catvba - [UserForm1 (UserForm]] o e S|
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Project - VBAProjectl x| [
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B | e
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PRUEBA_RODAMIEN CommandBution1
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i ~[8 UserForm1

(-2 Modules

7 & VBAProject2 (C:\Users\i
73 VBAproject3 (C:\Users\i
1§ VBAProject4 (C:\Users\i
7 & VBAProject5 (C:\Users\i
-8 VBAProjectt (C:\Users\i

Jm f
Properties - UserForml x|

Userform1 UserForm -

Aphabetic | Categorized |

[ UserForm »
BackCalor [ axz00000(
BorderColor [l &H800000 -
BorderStyle 0 - fmBorderSt
Caption UserForm1
Cyde 0 - fmCydleAIF
DrawBuffer 32000

Enabled True

Font Tehoma
ForeColor [l 800000
Height 180 |
| |HeloContextio 0

Figura 34. Project Explorer y Properties Window.

La ventana Project Explorer recoge todos los datos y archivos que conforman el
Project (proyecto de programacion) en el que se esté trabajando. Puede albergar
formularios (Userforms), mddulos (Modele) y clases (Class module), los cuales se

explican a continuacion:

e Moddulos: son rutinas independientes. Dado que el cédigo contenido en
un modulo estandar de Visual Basic es accesible desde distintos
formularios del programa, sera ventajoso colocar en este modulo todo lo
que queramos disponer como “codigo compartido”, es decir, que pueda
ser utilizado en cualquier formulario del programa. Se guardan para su
exportacion en ficheros con extension *.bas.

e Formularios: son rutinas asociadas a ventanas graficas donde se
incorporan objetos y eventos. Los formularios son el elemento basico que
permite la interaccion del programa con el usuario, demandando
variables, opciones, etc. Se almacenan con extension *.frm.

e Clases: son definiciones de nuevos objetos de tipo plantilla donde se
definen las propiedades y eventos del mismo, son almacenados como

* cls.

En cuanto a la ventana Properties Windows, refleja en una columna todas las

propiedades de cada formulario o control que se tenga seleccionado en la ventada
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Project Explorer. Para acceder a dicha informacion solo tenemos que pinchar sobre el

formulario o control deseado. Referencia [10].

Por ultimo, se va a explicar otra ventana que ha sido de utilidad, la ventana

object browser, a la cual se accede de la misma forma que las anteriores.

#9 Microsoft Visual Basic - CAUsers\usuario\AppDiatalLocal\Temp\VBAProject Lcatvba - [Object Browser]

o B X

2-d
| Project - VBAProjectl x|
a
E-& VBAProject1 (C:\Users\
[#-(2] Forms

(] Modules

-8 VBAProject2 (C\Users\
-8 VBAproject3 (C\Users\
-8 VBAProject4 (C\Users\
(-8 VBAProjects (C\Users\
-8 VBAProjects (C:\Users\

<

yonowk HEY

%E\\e Edit View Insert Format Debug Run Tools Add-Ins Window Help

5

1ol x]

Search Results
Library \ Class | Wember
. PARTITE u ShapeFactory =& AddNewRib S
Wt PARTITF @) ShapeFactory =& AddMewRibFromRef

W CATVAlInteropTypeLib
. CATPspPlantShipTypeLib
. PROCESSITF

. CATPspPlantShipTypelLib
W, CATPsnPIantShinTvaal in

) MigrBatchSettingatt

&) PspPartConnector

@) TreeTabSettingAtt

@) CATIAPspAttribute

@ CATIAPsnAfibitaRenort

B4 Affiche_Attribut
' AftributeNames
5 AttributesFilter

@ SelectedElement
@ Selection

@) SelectionSets
® SendTaSenvice
il separador

@) ServerStatisticsSettil =& AddNewPad

=% AddNewLoft

v
Properties x|
=]

Alphabetic I Categorized 1

essionStatistic:
1 SetOfEquation

&) SeftingController
@) SeftingControllers

@) Seftings
& SewSurface

Classes Members of ‘ShapeFactary

» [=% AddNewHoleWith2Constraints
= AddNewHoleWithConstraint
=& AddNewlintersect

=% AddNewMirror

=% AddNewPadFromRef

=% AddNewPacket

@) Setting =& AddNewPocketFromRef
=% AddNewRectPattern

=& AddNewRectPatternofList
=@ AddNewRemove

=% AddNewRemovedBlend

@ shaft =% AddNewRemovedLoft
[} shaft_trozeado & AddMewRemoveFace
@) Shape =& AddNewReplaceFace

@) ShapeFactory i+ |=®!AddNewRib

Wember of PARTITF. ShapeFactory

Function AddNewRib{iSkeich As Sketch, iCenterCurve As Sketch) As Rib

Figura 35. Object browser.

Dicha herramienta nos es de gran ayuda cuando se esta en un punto de la

programacion en la que no se sabe bien qué hacer, como seguir o como funciona

cualquier tipo de objeto. Si escribimos cualquier objeto en la barra de bisqueda, se nos

muestran tres columnas que nos ayudan a controlar dicho objeto. La tercera de ellas, la

columna members, muestra distintas formas para realizar la misma operacion,

eligiendose la mas conveniente. La segunda columna, muestra a quée tipo de objeto

pertenece la operacién que se quiere realizar, por lo que ya se sabra que objeto hay que

definir para poder acceder a la herramienta deseada. Referencia [5].

Se puede observar que en la parte inferior de la imagen se muestra una

descripcion que nos sirve de ayuda ya que desglosa uno a uno todos los argumentos de

entrada que son necesarios para realizar la operacidn. Para volver de nuevo a la ventana

de trabajo no hay mas que cerrar esta ventana.
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2.4. Iniciacién a la programacion

Visual Basic es un lenguaje de programacion por eventos, es decir, la ejecucion
del programa se produce en diferentes secciones debido a respuestas a eventos. Estos se
producen por la interaccién con el usuario mediante una interfaz grafica que solicita al
usuario los parametros necesarios para la ejecucion de cualquier acciéon o también

debido a la existencia de otras aplicaciones que desencadenan dichos eventos.

Por eso, a la hora de programar, habra que prestar especial atencién a como se
esta escribiendo el codigo para que responda de forma adecuada a los eventos para los

que se disefie la aplicacion.

A continuacion se definen una serie de conceptos que es necesario conocer ya

que en ellos se basa la programacidn controlada por eventos.

Concepto Definicion
Tiempo de disefio Instante en que se crea la aplicacion.
Tiempo de ejecucion Ins‘gantg}en el cual se ejecuta y se interactla con la

aplicacion.
Ventana sobre la que es posible personalizar la

Formulario interfaz de la aplicacién o cuadro de dialogo para
obtener informacion del usuario.

Objetos Formularios y controles.

Representacion grafica de objetos, con lo que el

Controles usuario interacta y aporta la informacion que se le
pide.

Los valores de un objeto (properties window antes
mencionada). Son caracteristicas de un objeto y
definen el estado del mismo en un momento
especifico.

Propiedades

Las acciones que un objeto puede realizar sobre si
Métodos mismo. Se suelen usar verbos para dar nombre a los
métodos.

Acciones que son reconocidas por un formulario o
Eventos control. Los eventos ocurren a medida que el usuario
interactta con los objetos de la aplicacion.

Grupo o lista de objetos similares que se ponen
Coleccion juntos por una razon especifica. Las colecciones son
objetos que agregan un conjunto de otros objetos.

Definen un tipo de objeto. Se suele usar la herencia

Clases . .
para crear jerarquia entre clases y subclases.

Todas aquellas clases que sean herencia de la misma
clase tienen todas las propiedades y métodos en
Herencia comun de la herencia de la que provienen, pero
también tienen sus propios métodos y propiedades
que las diferencian entre ellas.

Tabla 3. Conceptos de la programacion.
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Referencia [10] y [11].
Otros conceptos que convienen resefiar antes de programar son los siguientes:
2.4.1. Declaracion de estamentos

Antes de empezar a trabajar con una variable, constante o herramienta, es
necesario nombrarla, obteniendo de esta forma una primera informacion acerca del

estamento que posteriormente estableceremos.

Si no definimos el tipo de variable, VBA declarara la variable de tipo variant, la
cual puede aceptar cualquier tipo de variable. Cabe destacar que en raras ocasiones se
tiene una buena razon para usar una variable tipo variant. En la mayoria de los casos,
tendremos que usar un determinado tipo de variable, haciendo de esta manera que el

cddigo se ejecute mas rapido y reduciendo errores, lo cual se debe a que:

1. CATIA ejecutard el tipo de variable que se especifique.
2. A la hora de revisar el cddigo, siempre se sabrd de qué tipo es cada

variable y la intencion por la cual se cred.

El comando que se usara para definir el tipo de variable con el que trabajaremos

es Dim, como se muestra en el siguiente ejemplo:
Dim documents1 As documents.
Referencia[11].
2.4.2. Estamentos

Son una instruccion completa que puede contener keywords (And, if, for, while,
sub, function...), operadores (+, - ,*, /,...), variables, constantes y expresiones. Un

ejemplo de estamento seria:
Set partDocumentl = CATIA.ActiveDocument

Donde el comando Set se usa para asociar la variable definida con un objeto.
Referencia [10].

2.4.3. Estamentos ejecutables

Se trata de acciones iniciales como:
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Selectl.Search(“‘name="Optimization. MinimumValue’,all ”). Referencia [10].

2.4.4. Funciones y subfunciones

Son una secuencia de estados que conforman la operacion deseada. Esta

operacion viene especificada en una funcién.
Sub mySubwithParameter (myParameter)
MsgBox myParameter
End Sub

La diferencia entre function y sub es que mientras que la primera te devuelve un

valor la segunda no. Referencia [10].
2.4.5. Estructuras condicionales e iterativas

1. Condicionales: Visto que durante la programacién, muchas veces se llega a
situaciones en que es conveniente utilizar condicionales para comprobar, por ejemplo,
que un valor se encuentra en un intervalo aceptable, es conveniente hacer mencion de la

ejecucion: if...then...
La estructura es la siguiente:

If [condicion] Then

[Estamento]

Elself [Condicion] Then

[Estamento de Elself]

Else

[Estamento de Else]

End If

2. lterativas: Otra de las estructuras que se usan con mucha frecuencia en la
programacion son aquellas en las que se realiza una misma operacién varias veces
consecutivas con el fin de encontrar un valor justo o que haga funcionar un programa
hasta que cierta condicion se cumpla. Se puede hacer esto de distintas formas:

e For... Next: cuando queremos iterar un namero de cosas dado.

Contador
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For[contador] = [inicio] To [end] {paso a paso}
[Estamentos]

Next

o While... Wend: cuando iteramos hasta que el contador cumple cierta

condicion.

Contador
While [{Contador} Condicion]
[Estamentos]
Wend

e Do...Loop: cuando iteramos siempre que se cumpla cierta condicion.
Do [{While|Until} condition]
[Estamentos]
[Exit Do]
[Estamentos]
Loop
Do [Estamentos]
[Exit Do]
[Estamentos]
Loop [{While|Unitl} condition]

e For each... Next: cuando se quiere iterar sobre los objetos en una

determinada coleccion. Referencia [10].
2.4.6. Objetos orientados a la programacion

Los objetos son una parte de memoria en la que estd contenida cierta

informacion y metodologia que permite operar con dicha informacion almacenada.
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Requiere de un cierto codigo especial para hacer que funcione, ya que dispone de
comportamientos definidos por métodos especificos tales como:

1) Pasar informacion a través de parametros.
2) Operaciones de calculo que pueden:
a. Cambiar cierta parte de los datos iniciales.
b. Disefiar ciertas operaciones que no estan por defecto.
c. Devolver valores de los datos iniciales.
d. Devolver resultados de los célculos usando tanto la informacion
introducida externamente como de la contenida en el objeto.

2.4.7. Como definir un objeto

Para cada objeto en particular se define una clase (classe) que sirve como
plantilla en la que se recoge como operan los objetos y los datos que contienen. Es
conveniente resaltar que una clase puede ser utilizada para hacer funcionar uno 0 mas

objetos. Referencia [10].

Clase Objeto

Describe la estructura del objeto. Es el resultado de la clase.

Es una plantilla

Especifica la  representacion de la
informacién, el  comportamiento, la
interrelacion  (via variables, métodos y
parents-estructura l6gica)

Tiene una copia de toda variable no-estatica
pero no de las variables tipo clase (static).

Tabla 4. Diferencias entre clase y objeto.
2.5. Interfaz con el usuario

Se explica a continuacion como podemos crear nuestra propia interfaz para
interactuar con el programa y asi llegar a la programacién por eventos que vimos

anteriormente.

UserForml ) 5=

Figura 36. Formulario de trabajo.
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Para ello tenemos que crear un nuevo formulario sobre el que se disefara la

interfaz afadiendo los distintos controles necesarios para que el usuario interactie con

la aplicacion. Para insertar un formulario abrimos la pestafia insert = Userform.

Sélo falta afiadir los elementos visuales que permitan al usuario controlar el

programa. Para ello activaremos la ventana “Toolbox”, lo cual haremos desde la

pestafia view = Toolbox.

Toolbox

E]

Controls |

R AablEEEB F ¢

4 )8 S

|
—

™4

Figura 37. Herramientas de disefio.

A continuacion se van a explicar los controles de los que se disponen para

disefiar el formulario. Referencia [10].

Simbolo Etiqueta Descripcion

A Label Permite _escrlblr titulos o
comentarios.
Permite al usuario introducir

abl TextBox texto.
Control en el que se muestran

=H ListBox varios registros, pudiendo
seleccionar uno 0 méas de uno.
Control parecido al ListBox
con una propiedad llamada

ComboBox Style, que permite 3 formas
distintas de presentar una
lista.

|7 CheckBox Permite  seleccionar  una
opcion al usuario.

o OptionButton Permlte sele_cuonar una
opcion al usuario.
Boton para seleccion de

=l

= ToggleButton opciones.

[ Erame Agru_par dlfere_ntes objetos
referidos a un mismo tema.

— CommandButton Permite ejecutar un evento.

= TabStrip Separadores 0 etiquetas.

' . Contenedor para una

o MultiPage coleccion de objetos.
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L

ScrollBar

Permite tener una barra para
desplazamientos.

hLd

SpinButton

Permite aumentar o disminuir
la cifra conforme se presionan
las flechas del control.

o

Image

Insertar una imagen en el
formulario.

Tabla 5. Opciones de la barra de herramientas.

La interfaz por si sola no realiza ninguna operacion por lo que habrd que

introducir un codigo y programar cada uno de ellos. Para afiadirlos s6lo hay que hacer

doble clic sobre el mismo formulario y se abrira una ventana como la de la figura 39, la

cual se corresponde con un CommandButton.

CommandButton1 =] [cuek

Private Sub CommandButtoni Click()

= EJCT I

Figura 38. Editor.

Antes que nada, conviene describir la ventana de codigo adjunta. En ella se

distinguen dos pestafias, una roja que recoge la lista de objetos disponibles para

programar y una verde que indica para el objeto seleccionado, los eventos disponibles.

Y finalmente en la parte inferior se tienen los botones para ver el procedimiento y ver el

modulo.

En los siguientes capitulos se explicard cdémo funcionan algunos de los controles

gue se han mostrado en esta seccion.

Finalmente, cuando tengamos la rutina disefiada, el siguiente paso sera probarla.

Para ello se dispone de una serie de opciones correspondientes con el mend Run,

también disponibles en el mena horizontal.

L | |

Figura 39. Comandos para hacer funcionar la aplicacion.
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Cuando seleccionamos el boton Play, el programa se traslada al entorno de

CATIA y aparece en pantalla la aplicacion creada.
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3. Herramientas de programacion de rodamientos.

3.1. Introduccion

A continuacion se van a presentar todos los procedimientos que se han llevado a
cabo para realizar los rodamientos que se describieron en el apartado “6.9. Descripcion

de la geometria de los rodamientos que se van a realizar”.

Se trabajaré con tres modulos, el médulo “sketcher”, para realizar los diferentes
sketches necesarios, el moédulo “Part Design”, para dar dimension en 3D a los sketches
y finalmente el médulo “Assembly Design” para unir las piezas o Parts que se han

creado con los modulos anteriores.

3.2. Arranque

Se comienza explicando como se define y establece el entorno de trabajo sin
necesidad de tener abierto el part, lo cual se hara activando algunos parametros que

permitan al programador responder a las acciones que se le indican.

Dim documentsl As Documents

Dim partDocumentl As PartDocument

Dim partl As Part

Set documentsl = CATIA.Documents

Set partDocument1 = documentsl.Add("Part™)

Set partl = partDocumentl.Part

Codigo 1. Arranque de documentos.

El PartDocument activa el modulo Part Design, donde se definen el resto de
elementos que componen el proyecto en el que se esta trabajando. También se define el
archivo part donde se creard la pieza, el cual se establece en el PartDocument definido

anteriormente.

Una vez definido el part, es necesario crear el arbol de trabajo donde se
reflejaran todas las operaciones que se vayan realizando durante el proyecto,
estableciendo el body de trabajo. Para ello, establecemos los bodies, que son como los
hijos del part, por lo que primero habrd que definir el bodiesl y dentro de estos uno

especifico body1l.

Se puede observar la jerarquizacion de la estructura donde cada archivo esta

activado dentro de otro de manera que si alguno falla, otros no podran realizar sus
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funciones ya que se produce el fallo global del programa.

Dim bodiesl As Bodies

Dim bodyl As Body

Set bodiesl = partl.Bodies

Set bodyl = bodiesl.ltem("PartBody")

Caodigo 2. Bodies.

Al igual que hacemos cuando diseflamos manualmente cualquier pieza, lo
primero que se va a realizar es un sketch donde poder dibujar. Dicho sketch se genera
dentro del body definido anteriormente. A continuacion hay que establecer el sistema de
referencia 3D con el que se va a trabajar y ademas definir en qué plano de este sistema
se va a hacer. Finalmente, colocamos el sketch en el que se dibujara dentro del plano de

referencia definido anteriormente.

Dim sketchesl As Sketches

Set sketchesl = bodyl.Sketches

Dim originElementsl As OriginElements
Set originElementsl = partl.OriginElements
Dim referencel As Reference

Set referencel = originElementsl.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

Codigo 3. Sketches.

Para este codigo se ha cogido al azar el plano YZ y se ha guardado dentro de una

referencia que hemos llamado referencel.

Con el sketch y el plano de trabajo creados, lo siguiente es establecer una matriz
que defina las direcciones dentro de cada plano, de forma que el programa tenga claro

en qué plano de trabajo se encuentra.

Dim arrayOfVariantOfDoublel(8)

arrayOfVariantOfDoublel1(0) = 0# 'Vector unidad x en el plano X
arrayOfVariantOfDoublel(1) = 0# 'Vector unidad y en el plano X
arrayOfVariantOfDoublel(2) = 0# 'Vector unidad z en el plano X
arrayOfVariantOfDoublel(3) = 0# 'Vector unidad x en el plano Y
arrayOfVariantOfDoublel(4) = 1# 'Vector unidad y en el plano Y
arrayOfVariantOfDoublel(5) = 0# 'Vector unidad z en el plano Y
arrayOfVariantOfDoublel(6) = 0# 'Vector unidad x en el plano Z
arrayOfVariantOfDoublel(7) = 0# 'Vector unidad y en el plano Z
arrayOfVariantOfDouble1(8) = 1# "Vector unidad z en el plano Z
Set sketch1Variant = sketchl
sketchlVariant.SetAbsoluteAxisData arrayOfVariantOfDoublel
'Establece el sistema de ejes absoluto del sketch en 3D

Caodigo 4. Vector de coordenadas.
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Finalmente se escribe esta linea de cddigo informando que el sketchl es el lugar

de trabajo a partir de ese punto y las operaciones que se realicen seran sobre el mismo.

partl.InWorkObject = sketchl

A continuacion se definen y establecen el conjunto de herramientas para realizar

el dibujo 2D y todos los elementos geométricos necesarios .

" Establecimiento del conjunto de herramientas
' 2D y asignarlo al sketch de trabajo

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

'Se establecen los elementos geométricos
Dim geometricElementsl As GeometricElements
Set geometricElementsl = sketchl.GeometricElements

'Se define el sistema de ejes dentro del sketch
Dim axis2D1 As Axis2D
Set axis2D1 = geometricElementsl.ltem("Absolute Axis™)

'Establecimiento de las direcciones horizontal y vertical
Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName =1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection™)
line2D2.ReportName =2

'Se cierra el sketch y se establece como objeto de trabajo
sketchl.CloseEdition

partl.InWorkObject = sketchl

partl.Update

Codigo 5. Objeto factory 2D.

Las Gltimas lineas del cddigo 5, cierran el sketch en cuestion, lo establece como

objeto de trabajo, es decir, sobre el que se realizaran las operaciones para el modelado

de un sélido, y lo carga en el part. Referencia [10].

3.3. SKETCHER

Dentro de este médulo se puede encontrar una serie de objetos y colecciones que

resultaran de gran utilidad en este proyecto.
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[Sketch i
— Factory2D |
— GeometricElements |

' (Geometictiement )
— Constraints |

[—1 Constraint |
— Line2D |
axis2D |

Legend

[ collection
Bl Abstract object
E Object

Figura 40. Estructura del médulo Sketcher.

Como se puede observar, los objetos que se encuentran en dicho modulo son
“Factory2D”, “line2D”'y “Axis2D”, dentro de los cuales se encuentran una serie de

métodos que se resumen a continuacion:

Objeto Comentario Contenido
CreateCircle
CreateClosedCircle
CreateClosedEllipse
CreateControlPoint
CreateEllipse
CreateHyperbola
Incluye todos los métodos Createlntersection
Factory2D necesarios para poder trabajar Createlntersections
en el modulo Sketcher. CreateLine
CreateLineFromVector
CreateParabola
CreatePoint
CreateProjection
CreateProjections
CreateSpline
Englc_Jba tres métod_os que dan GetDirection
el univector de la direccion de
Line2D la recta, un punto sobre la GetOrigine
linea y un Gltimo que permite
modifi'car _Ias_ _caracteristicas SetData
de la linea infinita.
Vienen  detalladas  las HorizontalReference
AXxis2D propiedades del sistema de Origin
coordenadas VerticalReference
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Una vez vista la estructura del médulo sketcher, se va a describir cémo usar los
diferentes métodos que componen los principales objetos y colecciones de dicho

modulo para disefiar la geometria de los diferentes perfiles en cuestion. Referencia [10].
3.3.1. Crear un punto

Como se observa en la tabla 6, el objeto factory2D del modulo sketcher posee
herramientas para crear una amplia gama de geometrias. Se va a describir a

continuacion cémo crear un punto. Para ello, se usara la siguiente linea de cédigo:

Dim point2D1 As Point2D

Set point2D1 = factory2D1.CreatePoint(coord_x, coord_y)
point2D1.ReportName = 3

point2D1.Construction = False

Caodigo 6. Creacidn de un punto.

Como se puede apreciar, solo es necesario introducir las coordenadas del punto
que se desea crear. A este punto se le puede asignar un nombre para que sea mas facil
de localizar en el sketch, asi como imponer que dicho punto no sea de construccién, que

es como CATIA lo crea por defecto.
3.3.2. Crear unarecta

Otra herramienta que se encuentra también en el objeto factory2D es la que
permite crear una recta a partir de dos puntos, el de origen y el punto final, previamente

creados. El codigo necesario para esto es el que sigue:

Dim line2D1 As Line2D

Set line2D1 = factory2D1.CreateLine(x1, y1, X2, y2)
line2D1.ReportName =3

line2D1.StartPoint = point2D1

line2D1.EndPoint = point2D2

Caodigo 7. Creacidn de una recta.

Los puntos de origen y final (Point2D1, Point2D2) se crean como se ha
mostrado en el apartado anterior, y para que la recta quede bien definida, es necesario
resefiar que dichos puntos sean el de origen y fin, de forma que el programa entienda

que se trata de hacer una sola recta y no continle con otra después.
3.3.3. Crear uncirculo o arco de circunferencia

Para definir un circulo cerrado necesitamos tres variables: la coordenada x e y
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del punto que sera el centro de la circunferencia, y el radio de la misma.

Para ello es necesario crear primero el punto de origen, point2D1, con la orden
factory2D1.CreatePoint() en las coordenadas que corresponda. Se usard la orden
factory2D1.CreateClasedCircle() para generar el circulo. Como se puede apreciar, el
definir el punto sirve para que a través de circle2D1.CenterPoint el programa centre la
circunferencia en dichas coordenadas. A continuacion se muestran las lineas de codigo

con las que se crea un circulo cerrado.

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(x1, y1, r1)
circle2D1.CenterPoint = point2D1

circle2D1.ReportName = 4

Caodigo 8. Creacidn de un circulo.

De igual manera, es muy util saber crear arcos de circunferencias ya que es uno
de los elementos que mas se usan a la hora de realizar piezas con zonas curvas. Para ello
se usa el comando factory2D1.CreateCircle(x, y, r, start, finish), donde las variables

que hay que introducir son:

e X: coordenada horizontal del centro del arco de la circunferencia.
e y: coordenada vertical del centro del arco de la circunferencia.

e r:radio del arco de la circunferencia.

e start: angulo en radianes del punto donde comienza el arco.

o finish: &ngulo en radianes del punto donde finaliza el arco.

El siguiente cddigo muestra la estructura para crear un arco de circunferencia.

Dim circle2D1 As Circle2D
Set circle2D1 = factory2D1.CreateCircle(x, y, r, ang_inicio [radianes], ang_fin
[radianes])

Cadigo 9. Creacion de un arco de circunferencia.
3.3.4. Crear unspline

Es posible crear curvas a partir de puntos de la misma, es decir, mediante una
aproximacion polinémica a partir de distintos puntos que las conforman. Para ello el

objeto factory2D presenta una herramienta llamada “control Point”.
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Para originar dichos puntos de control se usa el comando createcontrolpoint(x,y)
y es necesario crear un vector que incluya todos los controlpoints que conforman la

curva que queremos desarrollar. Se usara el siguiente codigo para programar un spline.

Dim controlPoint2D1 As ControlPoint2D

Set controlPoint2D1 = factory2D1.CreateControPoint(x1, y1)
controlPoint2D1.ReportName=3

Dim controlPoint2D2 As ControlPoint2D

Set controlPoint2D2 = factory2D1.CreateControPoint(x2, y2)
controlPoint2D2.ReportName=4

Dim controlPoint2D3 As ControlPoint2D
Set controlPoint2D3 = factory2D1.CreateControPoint(x3, y3)
controlPoint2D3.ReportName=5

Dim controlPoint2D4 As ControlPoint2D
Set controlPoint2D4 = factory2D1.CreateControPoint(x4, y4)
controlPoint2D4.ReportName=6

Dim arrayOfObject1(3)

Set arrayOfObject1(0) = controlPoint2D1
Set arrayOfObject1(1) = controlPoint2D2
Set arrayOfObject1(2) = controlPoint2D3
Set arrayOfObject1(3) = controlPoint2D4

Dim spline2D1 As Spline2D

Set factory2D1temp=factory2D1

Set spline2D1 = factory2D1temp.CreateSpline(arrayOfObjectl)
spline2D1.ReportName =7

Caodigo 10. Creacion de un spline.

Como se puede apreciar, el Gnico argumento de entrada que precisa para el
correcto funcionamiento de dicha herramienta es el vector objetos que en este caso son

los controlpoints.
3.4. Restricciones

Para que el sketch quede bien definido y fijo, es decir, que sea inalterable por
algn error cuando se esté creando o manipulando, es necesario establecer las

restricciones o constraints.

Los constraints trabajan con referencias, es decir, hay que establecer la
referencia de cada uno de los objetos del sketch. Una vez definidas éstas, es necesario
una instruccion que permita relacionarlas entre si, para lo cual se usa la siguiente linea
de codigo: constraintsX.AddBIEItCs(CatCsTypeDistance, referencel, reference2). En

dicho comando se observan dos propiedades de gran interés.
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La instruccion AddBIEItCs nos indica que la restriccion va a usar dos
referencias, es decir, se van a relacionar dos objetos. Se pueden relacionar uno, dos o
tres objetos. Para ello solo se ha de cambiar el prefijo “Bi-“ por el correspondiente. Es
decir, una restriccién tal que AddMonoEItCs solo necesitara una referencia y otra como

AddTriEItCs, tres. En este proyecto se trabajara con restricciones de uno y dos objetos.

CatCsTypeDistance refleja el tipo de restriccion que se quiere imponer. Existen

numerosos tipos de restricciones como se muestra en la tabla 7.

Con estas Ordenes, el programa sabe que las referencias en cuestion se
encuentran relacionadas segun el tipo de restriccion utilizada. Sin embargo no conoce la
cantidad exacta del pardmetro (el cual dependera del tipo de restriccion en cuestion) que
las relaciona (distancia, angulo...), por lo que hay que sefialar que constraint tiene dos

modos de trabajo:

1. Modo constraint: El valor asignado restringe la geometria en dicha
posicién >>constraintl.Mode = catCstModeDrivingDimension

2. Modo Measurement: el valor solo refleja aquello que puede ser
observado desde dicha posicion

>> constraintl.Mode = catCstModeDrivenDimension

Numero de referencias Tipo

CatCstTypeAnnulContact

CatCstTypeParallelims

CatCstTypePerpendicularity

CatCstTypeChamfer

CatCstTypeConcentry

CatCstTypeDistance

CatCstTypeHorizontaly/Vertically

BIiEItCs CatCstTypelLength

CatCstTypeLineContact

CatCstTypeMajor/MinorRadius

CatCstTypeMidpoint

CatCstTypeOn

CatCstTypePlanarangle

CatCstTypeDistance

CatCstTypeTangency
MonoEItCs CatCstTypeRadius
TriEIRCs CatCstTypeSimetry

Tabla 7. Restricciones.

A continuacion se van a explicar las restricciones mas empleadas en el
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desarrollo de este proyecto. Referencia [10].
3.4.1. CatCstTypeDistance

Esta restriccion se usa para fijar la posicion respecto al origen de coordenadas o
la distancia entre dos objetos. También es posible utilizarlo para determinar la longitud

de algunos objetos.

Ademas de los comandos introducidos al inicio de la subseccién, es necesario

declarar el valor de una longitud que sera definida como la dimensién de la restriccion.

‘Establecimiento de las constraints

Dim constraintsl As Constraints

Set constraintsl = sketchl.Constraints

‘constraint de la distancia horizontal de un punto al origen de coordenadas.

Dim reference7 As Reference

Set reference? = partl.CreateReferenceFromObject(point2D3)

Dim reference8 As Reference

Set reference8 = partl.CreateReferenceFromObject(line2D2)

Dim constraint4 As Constraint

Set constraint4 = constraintsl. AddBIEItCst(catCstTypeDistance, reference?,
reference8)

constraint4.Mode = catCstModeDrivingDimension

Dim length2 As Length

Set length2 = constraint4.Dimension

length2.Value = x1

Codigo 11. CatCstTypeDistance.

3.4.2. CatCstTypeRadius

La utilidad de esta restriccion es poder fijar el radio de circunferencias y arcos

de circunferencias. De nuevo habra que definir la longitud y darle el valor del radio.

‘establecimiento de los constraints

Dim reference25 As Reference

Set reference25 = partl.CreateReferenceFromObiject(circle2D1)

Dim constraint13 As Constraint

Set constraintl3 = constraints1l.AddMonoEItCst(catCstTypeRadius, reference25)
constraint13.Mode = catCstModeDrivingDimension

Dim length8 As Length

Set length8 = constraint13.Dimension

length8.Value =rl

Codigo 12. CatCstTypeRadius.
3.4.3. CatCsTypeHorizontally/Vertically

Cuando queremos crear una recta sea horizontal o vertical y no conocemos los

puntos de inicio y final ni la longitud de esta, es muy atil definir una recta arbitraria e
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imponer esta restriccion de horizontalidad o verticalidad.

Dim reference22 As Reference

Set reference22 = partl.CreateReferenceFromObject(line2D8)

Dim reference23 As Reference

Set reference23 = partl.CreateReferenceFromObject(line2D2)

Dim constraint12 As Constraint

Set constraintl2 = constraintsl. AddBIEItCst(catCstTypeVerticality, reference22,
reference23)

constraint12.Mode = catCstModeDrivingDimension

Codigo 13. CatCstTypeHorizontally/Vertically.

3.4.4. CatCstTypeLength

Por el contrario, si lo que queremos fijar no es la orientacion de la recta sino la
longitud de esta, se puede emplear este constraint. Para ello habra que crear una

longitud y darle valor a esta.

Dim referencel9 As Reference

Set referencel9 = partl.CreateReferenceFromObject(line2D6)

Dim constraint10 As Constraint

Set constraintl0 = constraintsl.AddMonoEItCst(catCstTypeLength, referencel9)
constraint10.Mode = catCstModeDrivingDimension

Dim length7 As Length

Set length7 = constraint10.Dimension

length7.Value =d

Cadigo 14. CatCstTypeLength.

3.4.5. CatCstTypeParallelism

Para fijar que una recta sea paralela a otra, se definen las dos rectas como

referencias y se aplica la restriccion de paralelismo a las dos referencias creadas.

Dim reference20 As Reference

Set reference20 = partl.CreateReferenceFromObiject(line2D7)

Dim reference21 As Reference

Set reference21 = partl.CreateReferenceFromObiject(line2D5)

Dim constraintl1 As Constraint

Set constraintll = constraintsl.AddBiEItCst(catCstTypeParallelism, reference20,
reference21)

constraintl1.Mode = catCstModeDrivingDimension

Cadigo 15. CatCstTypeParallelism.

3.4.6. CatCstTypeOn

La restriccion CatCstTypeon es una de las mas interesantes de las restricciones

existentes.
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Dicha restriccion permite imponer la coincidencia de dos puntos o curvas
cualesquiera, por lo que permite introducir imposiciones geométricas muy importantes.
En el codigo que se muestra a continuacion, se esta creando una coincidencia entre los
ejes de dos piezas cilindricas. Como se puede apreciar, primero se hacen referencias a

los ejes de las piezas y luego se realiza la restriccién de coincidencia.

Dim reference2 As Reference

Set reference2 =

productl.CreateReferenceFromName("'Product1/Partl.2/!Axis:(Selection_
RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;6)));None:();Cf11:());E
dgeFillet.1_ResultOUT;Z0;G3055))")

Dim reference3 As Reference

Set reference3 =

productl.CreateReferenceFromName("Productl/Partl.1/!Axis:(Selection_
RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());
EdgeFillet.2_ResultOUT;Z0;G3055))")

Dim constraint2 As Constraint
Set constraint2 = constraintsl.AddBiEItCst(catCstTypeOn, reference2,
reference3)

Caodigo 16. CatCstTypeOn.
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4. CATPART

En esta seccion de CATIA, denominada CATPART, vienen englobados tres

maodulos:

1.

PartDesign.

2. Wireframe and SurfaceDesign.

3.

GenerativeShapeDesign.

De estos modulos solo se usara en el presente proyecto el PartDesign para

generar modelos sélidos. ElI Wireframe and SurfaceDesign sirve para generar

superficies. Se va a estudiar a continuacién el primer modulo.

4.1. PART DESIGN

Este mddulo se centra en otra seccion de CATIA en el que se dispone de una

gran variedad de objetos que permiten tener a mano toda la informacion que es

necesaria para generar un modelo sélido.
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Figura 41. Estructura del médulo Part Design.




La estructura del Part Design es la que se aprecia en la figura 42, donde los

colores significan lo mismo que se ha explicado en el modulo previo.

Como ya se ha comentado anteriormente, la estructura de CATIA estd muy

jerarquizada, de manera que por ejemplo, para acceder a los planos de referencia, habra

que definir en primer lugar los objetos y propiedades referentes a Plane que contienen

dichos planos (PartDocument -2 Part = Originelements).

|PartDocument o
Uipant |

— OriginElements ] HRelations ]

~ AxisSystems | HParameters |

~{OrderedGeometricalSets | -{ShapeF actory |
OrderedGeometricalSet ] +{HybridShapeF actory |

~{GeometricElements | HAnnotationSets |

— Bodies | UuserSurfaces ]

~{HybridBodies |

~{Product |

— Constraints |

 Layout2DRoot ]

Figura 42. Estructura interna del PartDocument.

En la tabla siguiente se recogen las propiedades de los objetos que se utilizan en

el moédulo PartDesign, explicando brevemente qué funcion tiene cada una de ellas.

Propiedad

Comando

Comentario

OriginElements

Dim originl As OriginElements
Set originl = part1.0OriginElements

Constituye el sistema de
referencia absoluto del
documento de planos XY,
XZeYZ.

AXxisSystems

Dim refsistl As AxisSystems
Set refsistl = partl. AxisSystems

Es la coleccion de
sistemas de referencia
gue pueden existir en el
documento part.

GeometricElements

Dim geometricl As GeometricElements
Set geometricl = Partl.GeometricElements

Coleccién de elementos
geométricos 3D  del
partdocument generadas
directamente en 3D, es
decir, sin la mediacion
del médulo Sketcher

Bodies

Dim Bodiesl As Bodies
Set Bodies1 = Part1.Bodies

Coleccion de cuerpos
sélidos dentro del
partdocument

HybridBodies

Dim HybBodl As HybridBodies
Set HybBod1 = Partl.HybridBodies

Coleccion de OpenBodies
(elementos de referencia)
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Coleccion de
Constraints Dim Constraints1 As Constraints restricciones geométricas
Set Constraints1 = Part1.Constraints y dimensionales  del

partdocument.
Relations DimRelations1 AsRelations Coleccion de relaciones

SetRelations 1 = Part1.Relations del partdocument.
Parameters DimParameters1 AsParameters tcc:)(()jlc?s? CII(()): :rgﬁzlt?i dcgi
SetParametersl = Partl.Parameters P
partdocument.
Tabla 8. Objetos del PartDesign.
Referencia [10].

Se va a explicar ahora el objeto “shapefactory”, que contiene todas las
operaciones que permiten pasar de un dibujo 2D a un sélido 3D, 0 que una vez obtenido
este, realizan transformaciones sobre el mismo. Este objeto presenta una amplia gama
de operaciones que podemos encontrar en la ventana object browser pero solo se van a

incluir las mas usuales y que se usaran durante el proyecto.

Objeto Comentario Contenido
AddnewCircPattern
AddnewHole
AddnewPad
Incluye todos los métodos AddnewPocket
Shapefactory necesarios para poder trabajar Addnewslot

en el médulo Part Design. AddnewRib

AddnewEdgeFilletWith
ConstantRadius

AddnewShaft

Tabla 9. Herramientas del Shapefactory.

Ahora se van a mostrar en mayor detalle estas herramientas que conforman el
shapefactory y que hemos usado para realizar los rodamientos. Lo primero que hay que
hacer es definir y cargar el objeto en cuestion y una vez cargado ya se podra hacer uso

de las herramientas que incluye. Reference [10].

Dim shapeFactoryl As ShapeFactory
Set shapeFactoryl = partl.ShapeFactory

Caodigo 17. Definicién del objeto shapefactory.
41.1. Pad

La herramienta pad es la cominmente usada para hacer extrusiones a partir de
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un sketch. Es muy potente ya que con dicha herramienta y con alguna mas que
explicaremos posteriormente, se pueden definir infinidad de solidos. Usaremos las

siguientes lineas de codigo para hacer un pad:

Dim padl As Pad

Set padl = shapeFactoryl. AddNewPad(sketchl, espesor)
padl.Name ="nombrel"” ' Darle un nombre al pad

Dim limitl As Limit

Set limitl = pad1.FirstLimit

Dim lengthl As Length

Set lengthl = limitl.Dimension

lengthl.Value = espesor

Codigo 18. Pad.

Los argumentos que nos pide la herramienta son el sketch que se desea extruir y
el espesor que se quiere. Otra resefia de importancia es la posibilidad de Ilamar al pad

con el nombre que elijamos para luego no confundirlo con otro posible pad.

Es necesario restringir la altura del pad. Para ello hay que definir tanto el limite
inferior del que tiene que partir el pad como la longitud de la extrusién. Habra que darle

un valor a la dimension de la longitud. Reference [10].
4.1.2. Pocket

La estructura del pocket es practicamente igual a la del pad pero en este caso, lo
que se quiere hacer es un hueco sobre un solido ya creado, de manera que, tendremos

que hacer una referencia a la superficie sobre la que se quiere hacer dicho hueco.
La referencia se puede hacer de dos formas:

1. Creando una referencia directa de la superficie del sélido usando las
lineas mostradas en el cddigo 18. Se observa que el pocket se hara sobre
una superficie RSur:Face, especificando que se realiza sobre el pad ya

creado.

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromName("'Selection_RSur:(Face:(Brp:(Pad.1;2);None:();~
~ Cfl11:());Pad.1_ResultOUT;Z0;G3055)")

Caodigo 19. Referencia del pad 1.

2. O bien creando un plano con un offset que coincida con la distancia a la

superficie del solido sobre la que se quiere generar el pocket. Para ello se
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crea un plano, herramienta que se encuentra dentro del objeto
hybridshapefactory, en el cual se encuentran las principales herramientas

del modulo wireframeandSurfaceDesign.

False)

Dim hybridShapePlaneExplicitl As HybridShapePlaneExplicit

Set hybridShapePlaneExplicitl = originElementsl.PlaneXY

Dim referencel0 As Reference

Set referencel0 = partl.CreateReferenceFromObject(hybridShapePlaneExplicitl)

Dim hybridShapePlaneOffsetl As HybridShapePlaneOffset

Set hybridShapePlaneOffsetl = hshapefactoryl. AddNewOffset(referencelO, altura,

Cadigo 20. Referencia del pad 2.

El procedimiento seguido consiste en crear un plano XY, que servird de

referencia a nuestro plano, indicando que son paralelos.

Cuando ya tenemos la referencia para hacer el pocket, el resto del proceso se

realiza de manera analoga al caso del pad, usando el primero de los casos explicados

anteriormente:

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromName("Selection_RSur:(Face:(Brp:(Pad.1;2);None:();~
~ Cfl11:());Pad.1_ResultOUT;Z0;G3055)")

Dim pocketl As Pocket
Set pocketl = shapeFactoryl.AddNewPocket(sketch2, espesor)
pocketl.Name = "hueco interno™ Dar nombre al agujero

Dim limit2 As Limit

Set limit2 = pocketl.FirstLimit

limit2.LimitMode = catUpToSurfaceLimit ' Se define su profundidad a la
" superficie mas proxima

Caodigo 21. Pocket.
Reference [10].
4.1.3. Hole

A diferencia del pocket, cuando hacemos un hole, estamos haciendo un orificio

circular mientras que con el pocket se puede hacer un hueco con la forma del sketch que

demos como entrada. Al igual que hay que hacer para el pocket, es necesario crear una

referencia de la superficie del sélido sobre la que se realizara el hole para lo que habra

que usar las siguientes lineas de codigo.

Dim reference3 As Reference
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Set reference3 =partl.CreateReferenceFromBRepName("FSur:~
~Face:(Brp:(cilindro;2);None:();Cf11:());WithTemporaryBody;~

~WithoutBuildError; Withlnitial FeatureSupport; MonoFond;~

~MFBRepVersion CXR15)", padl)

Cadigo 22. Referencia para un hole.

Se dispone de varias herramientas para programar un hole, cada una de las
cuales nos piden distintos argumentos, y se usaran unas u otras segun el caso. Algunas

de las distintas formas de programarlo se muestran a continuacion:

Orden Parametros

AddNewHole X, Y,Z (coordenadas absolutas), profundidad

X,Y,Z (coordenadas absolutas), plano de

AddNewHoleFromPoirt referencia, profundidad

Punto origen, plano de referencia,

AddNewHoleFromRefPoint profundidad

AddNewHoleFromSketch Sketch, profundidad

X,Y,Z (coordenadas absolutas), contorno,
plano de referencia, profundidad.

(si el contorno es circular, el hole sera
conceéntrico a dicho contorno)

AddNewHoleWithConstraints

Tabla 10. Herramientas para programar un hole.

A continuacion se explica como programar un hole a partir de un punto, donde
como se aprecia, se nos piden como argumentos de entrada las coordenadas absolutas
del punto, un plano de referencia y la profundidad de mismo. Destacar que hole trabaja
con diametros y no con radios por lo que si como parametro tenemos el radio, hay que

multiplicarlo por dos para que el programa realice correctamente el agujero.

Dim holel As Hole

Set holel = shapeFactoryl.AddNewHoleFromPoint(X, Y, Z,~~reference3, longitud)
holel.Type = catSimpleHole

holel.AnchorMode = catExtremPointHole Anchor

holel.BottomType = catFlatHoleBottom

holel.Name = "hueco interno"

Dim limit2 As Limit

Set limit2 = holel.BottomLimit

limit2.LimitMode = catOffsetLimit

Dim length3 As Length

Set length3 = holel.Diameter

length3.Value = 2 * radio_int 'Hole trabaja con diametro no con radio

Caodigo 23. Hole.
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Ademas, para que la herramienta funcione correctamente, hay que especificar

una serie de elementos:

e EIl Type: indica el tipo de hole que se quiere realizar, en este caso un
catSimpleHole.

e El AnchorMode: indica donde esta anclado el hole. En el caso del
ejemplo se indica catExtremPointHoleAnchor, indicando que se trata de
un hole que parte de un punto especifico en el extremo del solido.

e El BottomType: se precisa donde finaliza el agujero que se desea
realizar, que en catFlatHoleBottom se esta especificando que es hasta el

fondo del sélido.
Reference [10].
4.1.4. Slot

Otra herramienta para eliminar material es la conocida como slot. A diferencia
de las dos anteriores, podemos dar como argumento de entrada la forma o sketch que
queremos desechar y ademas una guia que recorrerd dicho sketch, de modo que,
finalmente, se elimina material a lo largo de una trayectoria. Esta herramienta nos

servira para hacer los canales de rodadura de los elementos rodantes.

Los codigos necesarios para programar un slot son los siguientes:

Dim slotl As Slot
Set slotl = shapeFactoryl.AddNewSlotFromRef(Nothing, Nothing)

Dim reference24 As Reference

Set reference24 = partl.CreateReferenceFromObject(sketch3)
slotl.SetProfileElement reference24

Dim reference25 As Reference

Set reference25 = partl.CreateReferenceFromObject(sketch4)
slot1l.CenterCurveElement = reference25

Cddigo 24. Slot.
4.1.5. Shaft

La herramienta shaft al igual que ocurria con el pad o el pocket requiere crear
previamente un sketch, que sirva de base para poder revolucionarlo luego en torno a un

eje para conformar el sélido de revolucion deseado.
Los dos parametros en los que se basa la herramienta son:
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e EIl angulo de revolucion: es muy importante destacar que se debe
programar en grados sexagesimales y no en radianes como ocurria en el
circulo.

e El eje de revolucion: es necesario indicar la direccion alrededor de la

cual se genera la pieza.

Las siguientes lineas de cddigo recogen la programacion de un shaft:

Dim shapeFactoryl As ShapeFactory

Set shapeFactoryl = partl.ShapeFactory

Dim shaftl As Shaft

Set shaftl = shapeFactoryl. AddNewShaft(sketchl)

' Se define el angulo de revolucion

Dim anglel As Angle
Set anglel = shaftl.FirstAngle
anglel.Value = TextBox1' Valor del angulo introducido en el mend

Dim parametersl As Parameters

Set parametersl = partl.Parameters

Dim lengthl As Length

Set lengthl = parametersl.ltem("Partl\PartBody\Shaft. 1\Thick Thin1")
lengthl.Value =0

shaftl.Name = "Revolucion”

' Se establece el eje de revolucion
Dim referencel2 As Reference

Set referencel2 = partl.CreateReferenceFromObject(line2D2)
shaftl.RevoluteAxis = referencel2

Caodigo 25. Shaft.

Como se puede observar, es necesario definir un angulo y establecer que este sea
el angulo de revolucion del solido, asi como crear una referencia para definirla como el

eje de revolucion del sketch. Reference [10].

4.16. Rib

Otra de las herramientas mas potentes y utiles del objeto shapefactory es la
Ilamada Rib, la cual permite hacer una extrusion de un sketch sobre una guia que se le
marque. Por tanto habra que generar dos sketch que habra que aportar a la herramienta

Ccomo argumentos:

o El perfil: da forma al sélido que queremos generar y podra ser un sketch

abierto en el caso en el que el rib se realice tangente a una superficie y
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gueremos un acabado suave sobre la misma.

e Guia: indica el camino que queremos que siga el perfil.

Es importante que a la hora de programar, el perfil y la guia tengan un punto en
comun, es decir, que estén en contacto en algin punto de su geometria ya que podrian
surgir algunos errores o problemas en el sélido extruido en caso de que no compartan
algin punto. Las lineas de cddigo para programar un rib son muy sencillas y se

muestran a continuacion:

Dimribl As Rib
Set ribl = shapeFactoryl.AddNewRibFromRef(refribl, refrib2)
Partl.update

Caodigo 26. Rib.
4.1.7. CircularPattern

Esta herramienta es una de las méas dificiles de programar debido a la cantidad

de argumentos de entrada que pide dicha funcion.

Dicha herramienta resulta de gran utilidad ya que permite hacer copias de un
solido o de otra herramienta como un pocket o un hole, en las direcciones radial y

circunferencial sin necesidad de crear un origen de coordenadas cilindrico.

La principal diferencia con respecto a las anteriores herramientas que se han
usado para generar sélidos es que no pide un sketch como argumento de entrada de la
funcion, sino que se necesita como partida un sélido, el cual se puede realizar con

cualquiera de las operaciones descritas.

Se muestra primero el coédigo para programar un circularPattern, y a
continuacion se analizardn todos los argumentos que necesitamos como entrada, asi
como los diferentes parametros que se deben definir para el correcto funcionamiento de

dicha herramienta.

Dim reference8 As Reference
Set reference8 = partl.CreateReferenceFromName(™)

Dim reference9 As Reference
Set reference9 = partl.CreateReferenceFromName(™")

Dim circPatternl As CircPattern
Set circPatternl = shapeFactoryl.AddNewCircPattern(Nothing, 1, 2, 20#, 45#, 1, 1,
reference8, reference9, True, 0#, True)
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circPatternl.CircularPatternParameters = catInstancesand AngularSpacing

Dim angularRepartitionl As AngularRepartition
Set angularRepartitionl = circPatternl.AngularRepartition

Dim intParaml As IntParam

Set intParam1 = angularRepartition1.AngularSpacing
intParaml.Value = 25#

Dim intParam2 As IntParam

Set intParam2 = angularRepartitionl.InstancesCount
intParam2.Value = 5#

Dim hybridShapesl As HybridShapes
Set hybridShapesl = body1.HybridShapes

Dim hybridShapeLineExplicitl As HybridShapeLineExplicit
Set hybridShapeLineExplicitl = hybridShapesl.ltem("Z Axis")

Dim referencel0 As Reference
Set reference10 = partl.CreateReferenceFromObject(hybridShapeLineExplicitl)

circPatternl.SetRotationAxis referencel0

partl.UpdateObject circPatternl

Caodigo 27. CircularPattern.

De las distintas opciones que permite escoger dicha herramienta, se ha explicado
la que se ha usado en la realizacion del proyecto, la cual crea las copias que se desean

basandose en los siguientes parametros:

e NuUmero de copias que se desean realizar.

e Espacio entre instancias (en grados entre las mismas).
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5. CATPRODUCT

Una vez que se han creado las piezas que formaran los rodamientos, hay que
ensamblarlas para que en conjunto formen el producto que se desea. Para esta tarea es
necesario emplear la seccion de CATIA llamada CatProduct, y dentro de esta se
encuentra un modulo muy potente que nos permitird unir y ensamblar las piezas de los

rodamientos. Este modulo es conocido como Assembly Design.

5.1. Assembly Design

Las piezas que se van creando tienen que ser guardadas en una carpeta comdn

para que cuando se vayan a unir, el médulo haga una llamada a las piezas y estas se

alojen en el arbol de trabajo.

El médulo Assembly Design dispone de una serie de objetos que resultan

fundamentales para conseguir el objetivo de este proyecto. La estructura que presenta el

ProductDocument es la que se muestra en la figura 44.
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Los parametros, las formulas, las restricciones y publicaciones de los
CatProducts estan almacenados en los objetos Ilamados Parameters, Relations,

Constraints, FixTogethers, y Publications.

Mediante este mddulo, se van a imponer las restricciones necesarias entre los
distintos CatParts creados para que el conjunto sea reconocido como un rodamiento. A

continuacion se muestran las herramientas usadas en este proyecto. Referencia [12].

Nombre Icono Funcién
Cargar CatParts, creados
AddComponentsFromFiles E previamente, en el arbol de
trabajo del CatProduct.
. Fijar una pieza en la posicion
Fix Component ‘ig‘ en la que se encuentra.
. Establecer una distancia fija
Offset Constraint 0'0 entre dos puntos, superficies,
rectas, etc.

Establece una relacion de
Coincidence Constraint g coincidencia entre los ejes de
circunferencias, cilindros...

Tabla 11. Herramientas del médulo Assembly Design.

A continuacién se muestran en mas detalle las herramientas usadas asi como

unos codigos de cada restriccion que sirvan de ejemplos aclarativos.
5.1.1. AddComponentsFromFiles

Lo primero que hay que hacer es seleccionar y afiadir las piezas que se desean al
ProductDocument. Todas estas piezas han sido guardadas en una carpeta, de la cual

conocemos su directorio.

Para afiadir dichas piezas al producto, solo habra que decirle al programa que las
busque en el directorio en el que se han guardado. En el cédigo que se muestra, hemos
guardado el aro externo de un rodamiento de contacto angular en una carpeta cuyo

directorio se ha guardado con el nombre objPath.

‘Ejemplo: anadir piezas a un product.

Dim arrayOfVariantOfBSTR1(0)

arrayOfVariantOfBSTR1(0) = objPath & "\anillo externo.CATPart"

Set products1Variant = productsl

productslVariant. AddComponentsFromFiles arrayOfVariantOfBSTR1, "All"

Codigo 28. AddComponentsFromFiles.
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5.1.2. Fix Component

Es normal que cuando se monta un producto, se tome una pieza como referencia
sobre la que se montaran el resto. Esta herramienta es la que permite fijar una pieza para

tomarla como base sobre la que se ensambla el producto.

Como ya hemos comentado, esta herramienta afiade una restriccion a la pieza.
Esta constraint es la que mencionamos anteriormente en el capitulo 5:
catCstTypeReference. Para usar dicha herramienta, solo hay que crear una referencia de

la pieza y darla como argumento.

Dim referencel As Reference
Set referencel =
productl.CreateReferenceFromName("Productl/Partl.1/!Productl/Partl.1/")

Dim constraintl As Constraint
Set constraintl = constraintsl.AddMonoEItCst(catCstTypeReference, referencel)

Caodigo 29. Fix Component.
5.1.3. Offset Constraint

Esta es una de las herramientas mas usadas de este modulo ya que nos permite
establecer y fijar las distancias que se requieran entre dos puntos, rectas, superficies,

planos de las piezas, etc.

Para fijar distancias, hay que usar la constraint, catCstTypeDistance. En este
caso se definiran dos referencias, una por cada solido, y habra que definir una longitud a

la que se daré el valor de la distancia de separacion.

Como se puede apreciar en el siguiente cddigo, se estd estableciendo una
relacion entre dos superficies (RSur:(Face:) pertenecientes a dos piezas distintas
(Partl.1; Partl.2).

Dim referencel As Reference

Set referencel =

productl.CreateReferenceFromName("Productl/Partl.1/!'Selection RSur:(Face:(Brp:(R
ib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());EdgeFillet.2_ResultOUT;Z0;G305

5)")

Dim reference2 As Reference

Set reference2 =

productl.CreateReferenceFromName("'Product1/Partl.2/!Selection_RSur:(Face:(Brp:(R
ib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G30
55)")
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Dim constraintl As Constraint

Set constraintl =  constraintsl. AddBIEItCst(catCstTypeDistance, referencel,
reference2)

Dim lengthl As Length
Set lengthl = constraint1l.Dimension

lengthl.Value = 0#

Codigo 30. Offset Constraint.
5.1.4. Coincidence Constraint

Esta es otra de las herramientas de mayor utilidad. Con ella se impone la

coincidencia de los ejes de piezas cilindricas o esféricas, agujeros, etc.

La restriccion que habra que usar ahora es catCstTypeOn. De nuevo creamos las
referencias de los solidos que queremos hacer coincidir y luego las introducimos como

argumentos. En el siguiente cddigo, se muestra como se usa esta herramienta.

Dim reference2 As Reference

Set reference2 =

productl.CreateReferenceFromName("Productl/Partl.2/1Axis:(Selection_RSur:(Face:(
Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;6)));None:();Cf11:());EdgeFillet.1_ResultOUT;Z
0;G3055))")

Dim reference3 As Reference

Set reference3 =

productl.CreateReferenceFromName("Productl/Partl.1/!Axis:(Selection_RSur:(Face:(
Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());EdgeFillet.2_ResultOUT;
Z0;G3055))")

Dim constraint2 As Constraint
Set constraint2 = constraintsl.AddBIEItCst(catCstTypeOn, reference2, reference3)

Caodigo 31. Coincidence Constraint.

-91 -




6. Aplicacion: entorno de programacion.

En esta seccion se van a desarrollar los procedimientos que se han llevado a

cabo para realizar el disefio de los rodamientos.

En primero lugar se va a crear un formulario, en el cual se podré elegir entre tres
tipos de rodamientos, los cuales seran de bolas, de rodillos o de agujas. Y dentro de
estos tres grandes tipos, se podra escoger el que mejor se ajuste a nuestras exigencias.
Segun el rodamiento en cuestion, se requerird luego que se introduzcan los datos de

partida necesarios.

.
MmjeenT’

Figura 44. Interfaz del programa.

En el formulario se distinguen tres controles: Frames para distinguir los distintos
tipos de rodamientos, CommandButton para acceder a cada uno de los rodamientos y

Images para que nos facilite la busqueda en el catalogo general SKF.

Cada uno de los CommandButton de este formulario esta programado para que
cuando se haga clic sobre él, el programa abra automaticamente el formulario

correspondiente con el tipo de rodamiento deseado.
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Para ello, se han usado las siguientes lineas de cddigo:

Private Sub CommandButtonl_Click()
Load NombreUserform
NombreUserform.Show

End Sub

Codigo 32. Llamada a los Userforms con un CommandButton.

Habra un CommandButton y por lo tanto un formulario asociado a cada tipo de

rodamiento que se va a realizar:

e Rodamientos rigidos de bolas.

e Rodamientos de bolas con contacto angular.

e Rodamientos de rodillos cilindricos tipo N, NJ, NUP y NU.
¢ Rodamientos de agujas.

e Rodamientos axiales de bolas.

e Rodamientos axiales de rodillos o agujas.
Que hacen un total de dieciséis tipos de rodamientos.

Una vez definida la interfaz de trabajo, se van a explicar los procedimientos que

se han llevado a cabo para que dicho programa funcione correctamente.
6.1. Ventana emergente para seleccionar la carpeta de guardado

Como ya se ha mencionado anteriormente, las piezas de cada rodamiento que se
van creando, tienen que ir siendo almacenadas en una carpeta para que cuando sean
Ilamadas por el Product, se puedan afiadir al trabajo. Es obligatorio que todos los Parts
sean guardados en la misma carpeta ya que de otra forma, el Product no funciona

correctamente.

Los codigo que permiten desplegar una ventana emergente son los siguientes:

‘codigo para seleccionar la carpeta donde guardar los archivos

Const WINDOW_HANDLE =0
Const NO_OPTIONS = &H1
Dim objShellApp

Dim objFolder

Dim objFldritem

Dim objPath
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Set objShell App = CreateObject("Shell.Application™)
Set objFolder = objShellApp.BrowseForFolder(WINDOW_HANDLE, strTitle,
NO_OPTIONS)

Set objFIdritem = objFolder.Self
objPath = objFldritem.Path
BrowseForFolderDialogBox = objPath
Set objShell App = Nothing

Set objFolder = Nothing

Set objFldrltem = Nothing

Caodigo 33. Ventana emergente.

En este codigo podemos ver que la herramienta BrowseFolderDialogBox es la
que despliega la ventana y que cuando seleccionamos cualquier carpeta, el directorio de
dicha carpeta o Folder, se almacena en lo que en el codigo se llama objPath. También

tenemos la opcidn de crear una nueva carpeta en dicha ventana.

Cuando ya se tiene la carpeta donde se iran almacenando las piezas, solo falta ir

guardandolas. Para ello se usa la linea de codigo siguiente.

partDocumentl.SaveAs objPath & "\NombreDelPart. CATPart"

Codigo 34. Guardado.
6.2. Rodamientos de bolas

6.2.1. Rodamientos rigidos de bolas

Rodamientos rigidos de bolas @
d || mm
D | mm
di | mm
D1 | mm
B | mm
ri| mm
Crear Rodamiento rigido de bolas

Figura 45. Formulario de los rodamientos rigidos de bolas.
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Para desarrollar un rodamiento de bolas se necesitan como datos de partida los
parametros que ya mencionamos en el capitulo 3 pero que aqui recordamos: d, d1, D,

D1, B yr. Todas estas medidas se suministraran en milimetros.

La interfaz asociada al rodamiento rigido de bolas es la que se muestra en la

figura 46.

Cada pieza se puede hacer por muchos caminos distintos. En este proyecto, se

ha optado por el siguiente:

1. Empezar con un sketch de una circunferencia a la que, mediante el objeto
shapefactory, se le hace un extrusionado con la herramienta pad, de un
ancho B. El didametro de la circunferencia dependera si estamos creando

el aro interior o el exterior del rodamiento (d1 ¢ D, respectivamente).

Figura 46. Creacion de los aros (1).

2. Sobre una de las dos caras del cilindro resultante, se dibuja otra
circunferencia que servird como perfil del pocket. Asi obtenemos un
anillo o aro. De nuevo, el diametro de la circunferencia dependera de si

estamos modelando el aro interno o el externo (d 6 D1, respectivamente).
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3. Para definir la guia por donde rodardn las bolas se ha usado la
herramienta Slot. El sketch que trabaje como perfil para eliminar materia
sera una circunferencia y el sketch que sirva como guia del slot, tendra

un diametro igual a la distancia a la que se situaran las bolas respecto del

eje de los aros.

Figura 47. Creacidn de los aros (2).

4. Para terminar los aros, se haran los chaflanes pertinentes con la
herramienta AddNewSolidEdgeFilletWithConstantRadius. En el siguiente

cddigo se puede observar como funciona esta herramienta.

Dim aux As Reference
Set aux = partl.CreateReferenceFromName("")

Dim constRadEdgeFilletl As ConstRadEdgeFillet

Set constRadEdgeFilletl =

shapeFactoryl. AddNewSolidEdgeFilletWithConstantRadius(aux,
catTangencyFilletEdgePropagation, R1)

Dim bordel As Reference

Set bordel = partl.CreateReferenceFromBRepName("REdge:(Edge:(Face:(Brp:(anillo
externo;0:(Brp:(Sketch.1;3)));None:();Cf11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Lim
its1:();Limits2:());Cf11:());WithTemporaryBody; WithoutBuildError; WithSelectingFeature Supp
ort; MFBRepVersion_CXR15)", padl)

constRadEdgeFilletl.AddObjectToFillet bordel
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constRadEdgeFilletl.EdgePropagation = catTangencyFilletEdgePropagation

Cadigo 35. Chaflan.

Figura 48. Creacion de los aros (3).

5. Guardamos tanto el aro interno como el externo con el codigo 35.

6. Las bolas se crearan mediante el revolucionado de media circunferencia
alrededor del “eje Z”. Para esto se usa la herramienta shaft, ya explicada
en el capitulo 6. Esta bola se creara a una distancia del origen de
coordenadas igual a la posicién que ocupara en el rodamiento. Esto se
hara asi porque la bola sera sometida a un patrén circular alrededor del
eje X para crear el resto de bolas. Si se creara sobre el origen de

coordenadas, no podriamos hacer dicho patrén.

Figura 49. Bola.
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7. Como acabamos de indicar, a la bola se le realizard un CircularPattern

alrededor del eje X obteniendo una corona de bolas.

Figura 50. Bolas.

8. Para el separador o jaula, se realizan las mismas operaciones que para los
aros pero en vez de realizar un slot, se realiza un pocket para crear los
huecos donde se colocan las bolas y luego se repetira dicho hueco segin

un patron circular. También guardamos la jaula con el codigo 35.

Figura 51. Creacion de la jaula.
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9. Con todo guardado, se abrird un Product, donde se afadirdn todas las
piezas. A estas se les pondran todas las constrains explicadas en el
capitulo 7. Las restricciones impuestas son:

e Fix del aro externo.

¢ Coincidencia del eje del aro externo con el eje del aro interno.

¢ Coincidencia del eje del aro externo con el eje de la jaula.

¢ Distancia fija igual a cero entre las caras laterales de los aros.

¢ Distancia fija igual a cero entre la cara lateral del aro externo y la
cara lateral de la jaula.

¢ Coincidencia de los planos XY, YZ,y ZX de la jaula y las bolas.

En definitiva, la estructura seguida para la elaboracién de los rodamientos ha
sido la descrita. Para el caso de los rodamientos de rodillos el slot realizado es con
forma de rectangulo y no circular y para los rodamientos axiales, el slot se le realiza
sobre una cara lateral. El unico rodamiento que se ha creado con un procedimiento

distinto ha sido el de bolas con contacto angular.

Figura 52. Montaje final del rodamiento de bolas.

6.2.2. Rodamientos de bolas con contacto angular

Los datos que son necesarios son: d, d1, D, D1, B, r, r1 y a. Ademas ya se resalto
la peculiaridad de un angulo de contacto fijo de 40° cuando se monta un rodamiento. La

interfaz asociada a este rodamiento es la siguiente:
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Rodamiento de bolas con contacto angular |i|
d | mm
D | mm
di | mm
D1 | mm
2B | mm
ro ri mm
a | mm
Crear Rodamiento de bolas con contacto angular

Figura 53. Formulario de los rodamientos de bolas con contacto angular.

Para tener en cuenta dicho angulo, se ha tenido que hacer un rib a un sketch para
crear los aros. Si se hubiese intentado hacer de la otra forma descrita, no se podria

establecer el angulo de contacto. Dicho dibujo se muestra en la figura 55.

En este sketch, las medidas que aparecen, son las obtenidas al ejecutar el

programa con unos parametros determinados.

Ademas, hay que aportar una guia que recorrera este dibujo como ya se explicd

en el capitulo 6.

Figura 54. Sketch para los rodamientos de bolas con contacto angular.
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Las bolas se modelan de la misma forma que en el caso general pero la jaula

tiene que ajustarse al espacio entre aros, es decir, tiene forma conica.

Figura 55. Jaula de los rodamientos de bolas con contacto angular.

En la siguiente figura podemos ver el resultado de montar dos rodamientos con

contacto angular en tandem.

Figura 56. Montaje en tindem de dos rodamientos con contacto angular.
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6.2.3. Rodamientos axiales de bolas

Como ya se ha comentado, el modelado de estos rodamientos se hacen por el
procedimiento general pero el slot se le aplica a la cara lateral tanto del anillo interno
como del externo. El formulario pedira los siguientes datos: d, d1, D, D1, H y r. Este se

muestra a continuacion:

_Rodami_entas aiales E_Ijolas i M1
d || mm |
D | mm
]
di | mm |
D1 | mm
| H | mm
r | mim

Crear Rodamiento axial de bolas

Figura 57. Formulario de los rodamientos axiales de bolas.

El resultado final es como el que se muestra a continuacion:

Figura 58. Montaje de un rodamiento axial de bolas.
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6.3. Rodamientos de rodillos cilindricos
6.3.1. Tipos N, NJ, NU y NUP

Cuando se elija el tipo de rodamiento de rodillos cilindricos deseado, el

formulario que aparecera sera el mismo para los cuatro casos.

Crear Rodamiento de rodillos dlindricos

Figura 59. Formulario de los rodamientos de los rodillos cilindricos.

El procedimiento para realizar las piezas es el mismo que el que se ha descrito
detalladamente en el subcapitulo 6.2.1., salvo la evidente forma del slot que crea el
camino de rodadura de los rodillos. En este caso, el camino de rodadura tiene forma de

canal rectangular siendo el contacto entre este y los rodillos, lineal.

Figura 60. Montaje de un rodamiento de rodillos cilindricos tipo NU.
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Como ya se ha comentado anteriormente, se podra elegir entre cuatro tipos de

rodamientos de rodillos cilindricos: tipo N, tipo NJ, tipo UN y tipo NUP.
6.3.2. Rodamientos axiales rodillos cilindricos

Los datos requeridos para crear estos rodamientos son los que aparecen en el

formulario mostrado en la siguiente figura.

Rodamiento axial de redillos cilindricos |__§I§
d | mm
D | mm
H | mm
Dw | mm
Ea | mm
Eb | mm
di | mm
D1 | mm
B | mm
ro| mm

Crear Rodamiento axial de rodillos cilindricos |

Figura 61. Formulario de los rodamientos axiales y coronas de rodillos cilindricos.

El procedimiento para crear estos rodamientos es parecido al empleado para
crear los rodamientos axiales de bolas salvo que los aros no tienen camino de rodadura

por lo que no se les ha hecho un slot.

Figura 62. Aro de un rodamiento axial de rodillos.
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También es posible solicitar una corona de rodillos cilindricos. Esta corona,

junto con los aros colocados a cada lado, forma el rodamiento completo.

Figura 63. Montaje de un rodamiento axial de rodillos cilindricos.
6.3.3. Corona de rodillos cilindricos

Esta corona es la misma que forma el rodamiento axial completo pero es posible
utilizarla sin los aros laterales. En este caso, el formulario es de menor tamafio ya que

son necesario menos datos para definirlas.

Corona de rodillos cill’ndricus.‘ I
d | mm
D | mm
Ea | mm
Eb | mm
Dw | mm

Crear corona de rodillos cilindricos

Figura 64. Formulario de las coronas de rodillos.
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Estas coronas estan formada por la jaula y por todos los rodillos necesarios en
los espacios de la jaula. Se puede ver un ejemplo de una corona de rodillos cilindricos

en la figura siguiente.

Figura 65. Montaje de una corona de rodillos cilindricos.

6.4. Rodamientos de agujas
6.4.1. Rodamientos de agujas con aro interno

Este tipo de rodamiento es similar al rodamiento de rodillos cilindricos tipo N ya
que el aro interno no tiene pestafias. Como es obvio, se diferencian en que estos
rodamientos usan agujas en vez de rodillos. EI formulario que aparecera cuando se

solicita algun rodamiento de este tipo es el siguiente:

Rodamiento de agujas con aro intemo L=
d | mm
Fo mm
D | mm
B | mm
D1 | mm

T | mm

Crear Rodamiento de agujas

Figura 66. Formulario de los rodamientos de agujas con aro interno.
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Para crear estos rodamientos, se sigue el mismo procedimiento descrito
anteriormente incluyendo la variacion del slot para crear los caminos de rodadura ya

que ahora tendran forma rectangular.

Figura 67. Montaje de un rodamiento de agujas con aro interno.

6.4.2. Rodamientos de agujas sin aro interno

Los datos requeridos en el formulario, son menos que en el caso anterior. Este

formulario se puede ver en la siguiente imagen:

Rodamiento de agujas sin aro -i;'ltemu* = |
F o mm
D | mm
B | mm I
D1 | mm
ro mm

| Crear Rodamiento de agujas |

Figura 68. Formulario de los rodamientos de agujas sin aro interno.
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Como el mismo nombre indica, la diferencia con los anteriores es la ausencia de
aro interno. Estos rodamientos son practicos para casos en los que el espacio radial
donde alojarse sea muy pequefio y por lo tanto no cabria un rodamiento de agujas con

aro interno. Un ejemplo de estos rodamientos se muestra a continuacion:

Figura 69. Montaje de un rodamiento de agujas sin aro interno.
6.4.3. Corona de agujas

El formulario de las coronas de agujas presenta el siguiente aspecto:

Crear corona de agujas

Figura 70. Formulario de las coronas de agujas.

-108 -



Al igual que para el caso de las coronas de rodillos, las coronas de agujas seran

las mimas que formen el rodamiento axial de agujas completo.

Para crearlas se ha seguido el mismo proceso que el codificado para las coronas

de rodillos cilindricos.

Figura 71. Montaje de las coronas de agujas.
6.4.4. Rodamientos axiales de agujas

Por ultimo, se puede obtener un rodamiento axial de agujas, para los que hay que

aportar los datos que solicita su formulario.

Figura 72. Formulario de los rodamientos axiales de agujas.
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Como puede apreciarse, tiene un aspecto muy similar al de los rodamientos

axiales de rodillos cilindricos.

De igual manera, el procedimiento para crearlos es el mismo que el de estos
rodamientos, utilizando la corona de agujas del apartado anterior y dos arandelas de

soporte y de eje.

Figura 73. Montaje de un rodamiento axial de agujas.
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7. Aplicacion Rodamiento SKF: manual de usuario

Una vez explicado el software desarrollado para realizar los rodamientos, se va a

ilustrar a continuacién los pasos que debe seguir el lector para el uso del mismo.

En primer lugar, el usuario debe arrancar CATIA V5. Debe abrir la pestafa

Tools de la barra de herramientas y acceder a las macros - Visual Basic Editor.

Una vez abierto la interfaz de VBA, para arrancar la macro se debe clicar sobre

el formulario “SKFrodamientos” y reproducirla dandole al boton play de la barra de

herramientas. Se abrira la siguiente ventana:

Figura 74. Interfaz de la aplicacion Rodamientos SKF.

Sobre esta ventana se seleccionara el tipo de rodamiento que se desea realizar.
Para ello se hara clic sobre la pestafia, abriéndose el interfaz correspondiente al
rodamiento en cuestion. Se deben rellenar los datos que se requieren en cada formulario

y a continuacion, hay que clicar sobre el boton Crear.

Lo primero que nos aparecera, serd una ventana para que seleccionemos una

carpeta donde se guardaran los aros, los elementos rodantes y la jaula. Esta ventana
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también nos da la posibilidad de crear una nueva carpeta. Se debera pinchar sobre una

carpeta y a continuacion se clicara sobre aceptar.

Buscar carpeta @

B Escritorio o
* = Bibliotecas
| » &y Grupo en el hogar
A& Jose Miguel Pefia
» 1M Equipo I
- € Red
, AgujasCOM
| Agujassin |

m

Annular

[Crear nueva carpeE] [ Aceptar ][ Cancelar ]

Figura 75. Ventana para escoger la carpeta de guardado.

De este modo nos aparecerdn sobre la ventana de trabajo de CATIA, cinco

archivos: cuatro CATParts y un CATProduct.

Como ya se ha comentado en el capitulo 1, cada rodamiento nos solicita unos

datos distintos. Estos vienen dados en mm en el catadlogo general SKF.
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8. Conclusiones

CATIA V5 (Computer Aided Three Dimensional Interactive Aplication) es un
programa informatico de alto nivel que viene siendo utilizado en grandes y relevantes
areas de la ingenieria como son la aeronautica o la automocion, ya que permite realizar

tanto el disefio y el analisis de los modelos, como la fabricacion final de los mismos.

Sin embargo, a diferencia de otros software CAD/CAM, no posee mddulos ni
herramientas especificas para el disefio de diferentes piezas y elementos mecanicos. Es
por ello que en este proyecto se ha querido realizar una introduccion al lenguaje de
programacion Visual Basic for Aplication (VBA), el cual permite crear macros y

aplicaciones para CATIA V5.

A la hora de realizar el presente proyecto, se pensé que era buena idea realizar
una aplicacion para CATIA V5 que permitiera realizar algin tipo de pieza o elemento
mecanico perteneciente a una familia de piezas, es decir, aquellas que se definen a partir
de la similitud de los atributos de disefio y fabricacion de sus miembros. Tras algunas
deliberaciones con la tutora de este proyecto, Cristina Torrecillas, se optd por
desarrollar una aplicacion que permitiera realizar familias de rodamientos del catalogo

general ofrecido por la empresa SKF.

En una primera aproximacion se decidio generar los rodamientos como una sola
pieza, es decir, sobre un solo CATPart. Este fue el primer gran error que se cometié ya
que a medida que se iban creando mas piezas empezaron a aparecer errores en el
dimensionado de los rodamientos. Concretamente, cuando se implantaba el patron
circular de la jaula, aparecian agujeros donde no debian estar. A partir de este punto, se
decidio comenzar de nuevo, creando cada pieza en un CATPart distinto y finalmente
montandolas en un CATProduct.

Al final del proyecto, durante el montaje de las piezas, aparecio otro problema
con la codificacion de la herramienta que en un primer lugar se penso utilizar para
realizar el patron circular de las bolas. Este método del mddulo Assembly Design, se
Ilama ReusePattern. Finalmente resulté que para dicha herramienta, no existe un objeto
para codificarla por lo que si se hubiese decidido usarla, el usuario tendria que aplicarla
manualmente. Por este motivo se decidié que las bolas se crearan en un mismo
CATPart.
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Las aplicaciones desarrolladas se centran en los rodamientos que ofrece la
empresa SKF aunque estos, se pueden solicitar en cualquier otra factoria. Ya se
comentd que no ha sido posible desarrollar el catdlogo completo por la falta de

parametros necesarios para el modelado.

En lo referente a la programacion en VBA de la aplicacion, se han pasado por

varias etapas y han tenido lugar varios impedimentos.

En una primera aproximacion, como se ha comentado, se planted realizar los
rodamientos como una Unica pieza. Una vez descartada la idea inicial, se comenz6 a
programar de nuevo, encontrdndonos con que algunas operaciones usadas cominmente
en CATIA como la realizacion de patrones circulares o chaflanes eran complejas de
programar, por lo que hubo que dedicarle mucho tiempo al entendimiento de las mismas

y al analisis de los errores que iban apareciendo.

Finalmente lo que se ha obtenido es una macro para CATIA V5 programada en
VBA con la cual a partir de ciertos parametros iniciales caracteristicos de la geometria
de los rodamientos, la aplicacion es capaz de hacer una representacion en 3D del

rodamiento que se desea.
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Anexo 1: Cédigos de programacion

. Rodamiento Rigido de bolas.
Private Sub CommandButton1_Click()
d_ = TextBox1.Value

D = TextBox2.Value

d_1 = TextBox3.Value

D1 = TextBox4.Value

B = TextBox5.Value

rl = TextBox6.Value

' Titulo: BrowseForFolderDialogBox

' Proposito: Abrir una ventana de dialogo para elegir
la capeta donde guardar las piezas.

"Nos devuelve la ruta de la carpeta.

Const WINDOW_HANDLE =0
Const NO_OPTIONS = &H1
Dim objShellApp

Dim objFolder

Dim objFldritem

Dim objPath

Set objShellApp = CreateObject("Shell. Application™)
Set objFolder =
objShellApp.BrowseForFolder(WINDOW_HANDL
E, strTitle, NO_OPTIONS)

Set objFIdritem = objFolder.Self
objPath = objFIdritem.Path
BrowseForFolderDialogBox = objPath
Set objShellApp = Nothing

Set objFolder = Nothing

Set objFIdritem = Nothing

'definicion y establecimiento del entorno de trabajo
‘Arrancamos sin necesidad de tener abierto un part de
trabajo

Dim documents1 As Documents

Dim partDocumentl As PartDocument

Dim partl As Part

Dim bodies1 As Bodies

Dim body1 As Body

Dim sketches1 As Sketches

Dim originElements1 As OriginElements

Dim referencel As Reference

Dim sketchl As Sketch

Set documents1 = CATIA.Documents

Set partDocumentl = documents1.Add("Part")
Set partl = partDocumentl.Part

Set bodies1 = partl.Bodies

Set body1 = bodies1.ltem("PartBody")

Set sketches1 = body1.Sketches

Set originElements1 = part1.OriginElements
Set referencel = originElements1.PlaneYZ
Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
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arrayOfVariantOfDouble1(1) = 0#
arrayOfVariantOfDoublel(2) = 0#
arrayOfVariantOfDoublel(3) = 0#
arrayOfVariantOfDouble1(4) = 1#
arrayOfVariantOfDoublel(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDouble1(8) = 1#
Set sketch1Variant = sketchl

‘establece el sistema de ejes absolutos del sketch en
3D

sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel

partl.InWorkObject = sketchl

‘Establecimiento del conjunto de herramientas 2D y
asignarlo al sketch de trabajo

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

'se establecen los elementos geométricos

Dim geometricElements1 As GeometricElements

Set geometricElementsl =
sketchl.GeometricElements

'se define el sistema de ejes dentro del sketch

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElements1.ltem("AbsoluteAxis")

‘Establecimiento de las direcciones horizontal y
vertical

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName =1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName =2

'hacemos primero un pad de un disco de radio D/2
Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

'hacemos las constraints
Dim constraints1 As Constraints
Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1. AddMonoEItCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set length1 = constraintl.Dimension
lengthl.Value=D/2



sketchl.CloseEdition
partl.InWorkObject = sketchl
partl.Update

'le hacemos el pad a ambos lados (mirrored extent)

Dim shapeFactoryl As ShapeFactory

Dim padl As Pad

Set shapeFactoryl = partl.ShapeFactory

Set padl = shapeFactoryl.AddNewPad(sketchl, B /
2)

padl.Name = "anillo externo"

padl.IsSymmetric = True

Dim limitl As Limit

Set limitl = pad1.FirstLimit
Dim length2 As Length

Set length2 = limitl.Dimension
length2.Value =B/ 2

partl.Update

'CHAFLAN
Dim aux As Reference
Set aux = partl.CreateReferenceFromName(")

Dim constRadEdgeFilletl As ConstRadEdgeFillet
Set constRadEdgeFilletl =
shapeFactoryl.AddNewSolid EdgeFllletW|thConstant
Radius(aux, catTangencyFilletEdgePropagation, rl)

Dim bordel As Reference

Set bordel =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(anillo
externo;0:(Brp:(Sketch.1;3)));None:();Cf11:());Face:(
Brp:(Pad.1;2);None:();Cf11:());None:(Limits1:();Lim
its2:());Cf11:());With TemporaryBody;WithoutBuildE
rror;WithSelectingFeatureSupport;MFBRepVersion_
CXR15)", padl)

constRadEdgeFillet1.AddObjectToFillet bordel

constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

Dim aux2 As Reference
Set aux2 = partl.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet

Set constRadEdgeFillet2 =
shapeFactoryl.AddNewSolid EdgeFllletwlthConstant
Radius(aux2, catTangencyFilletEdgePropagation, rl)

Dim borde2 As Reference

Set borde2 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(anillo
externo;1);None:();Cf11:());Face:(Brp:(anillo
externo;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", constRadEdgeFillet1)
constRadEdgeFillet2. AddObjectToFillet borde2

constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

' Se crea la referencia para el pocket

Dim reference3 As Reference

Set reference3 =
partl.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(anillo
externo;2);None:();Cf11:());Pad.1_ResultOUT;Z0;G3
055)")

Dim sketch2 As Sketch
Set sketch2 = sketches1.Add(reference3)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = B/ 2
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2

partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.OpenEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.ltem("AbsoluteAxis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")
line2D4.ReportName =2

Dim circle2D2 As Circle2D
Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,D1/ 2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromObiject(circle2D?2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEItCst(catCstTypeRadius,
reference4)

constraint2.Mode = catCstModeDrivingDimension
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Dim length3 As Length
Set length3 = constraint2.Dimension
length3.Value = D1/ 2

sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, B / 2)
pocketl.Name = "agujero interno del anillo exterior"
Dim limit2 As Limit

Set limit2 = pocket1.FirstLimit

limit2.LimitMode = catUpToLastLimit

partl.UpdateObject pocketl
partl.Update

‘ahora nos cambiamos de plano para hacer el circulo
que creara el carril de las bolas

Dim reference5 As Reference

Set reference5 = originElements1.PlaneZX

Dim sketch3 As Sketch
Set sketch3 = sketches1.Add(referenceb)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = 0#
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = -1#
arrayOfVariantOfDouble3(4) = 0#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = 0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3

partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.OpenEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.ltem("AbsoluteAxis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection")
line2D5.ReportName = 1

Dim line2D6 As Line2D

Set line2D6 = axis2D3.Getltem("VDirection")
line2D6.ReportName = 2

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(0#, (D / 2 -
d_/2)/2+d_12)

point2D3.ReportName = 3

Dim circle2D3 As Circle2D

Set circle2D3 = factory2D3.CreateClosedCircle(0#,
(D/2-d_/2)/2+d_/2,B/1.555/2)
circle2D3.CenterPoint = point2D3
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circle2D3.ReportName = 4

Dim constraints3 As Constraints

Set constraints3 = sketch3.Constraints

Dim reference6 As Reference

Set reference6 =
partl.CreateReferenceFromObject(point2D3)

Dim reference? As Reference

Set reference? =
partl.CreateReferenceFromObject(line2D6)

Dim constraint3 As Constraint

Set constraint3 =
constraints3.AddBIEItCst(catCstTypeOn, reference6,
reference?)

constraint3.Mode = catCstModeDrivingDimension

Dim reference8 As Reference

Set reference8 =
partl.CreateReferenceFromObject(circle2D3)

Dim constraint4 As Constraint

Set constraint4 =
constraints3.AddMonoEItCst(catCstTypeRadius,
reference8)

constraint4.Mode = catCstModeDrivingDimension
Dim length4 As Length

Set length4 = constraint4.Dimension
length4.Value=B/ 1.555/ 2

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromObject(point2D3)

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint5 As Constraint

Set constraint =
constraints3.AddBIEItCst(catCstTypeDistance,
reference9, referencel0)

constraint5.Mode = catCstModeDrivingDimension
Dim length5 As Length

Set length5 = constraint5.Dimension
length5.VValue=(D/2-d_/2)/2+d_/2

sketch3.CloseEdition
partl.InWorkObject = sketch3
partl.Update

Dim sketch4 As Sketch
Set sketch4 = sketches1.Add(referencel)

Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketch4

Dim factory2D4 As Factory2D

Set factory2D4 = sketch4.OpenEdition()

Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D7 As Line2D

Set line2D7 = axis2D4.Getltem("HDirection")
line2D7.ReportName = 1



Dim line2D8 As Line2D
Set line2D8 = axis2D4.Getltem("VDirection")
line2D8.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D4.CreateClosedCircle(0#,
0#,(D/2-d_/2)/2+d_/2)

Dim point2D4 As Point2D

Set point2D4 = axis2D4.Getltem("Origin™)
circle2D4.CenterPoint = point2D4
circle2D4.ReportName = 3

Dim constraints4 As Constraints

Set constraints4 = sketch4.Constraints

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(circle2D4)

Dim constrainté As Constraint

Set constraint6 =
constraints4. AddMonoEltCst(catCstTypeRadius,
referencell)

constraint6.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint6.Dimension
length6.Value=(D/2-d_/2)/2+d_/2

sketch4.CloseEdition
partl.InWorkObject = sketch4
partl.Update

'hacemos un Slot del sketch3 (circulo que crea e
carril) por el

'sketch 4 (circunferencia de radio determinado)

Dim slotl As Slot

Set slotl =
shapeFactoryl.AddNewSlotFromRef(Nothing,
Nothing)

Dim referencel2 As Reference

Set referencel2 =
partl.CreateReferenceFromObject(sketch3)
slotl.SetProfileElement referencel2

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(sketch4)
slotl.CenterCurveElement = referencel3

partl.UpdateObject slotl
partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aroexterno"
partDocumentl.SaveAs objPath & "\aroext.catpart"
partDocumentl.Close

‘pad del anillo interno

Dim documents2 As Documents

Dim partDocument2 As PartDocument
Dim part2 As Part

Dim bodies2 As Bodies

Dim body2 As Body

Dim sketches2 As Sketches

Dim originElements2 As OriginElements
Dim sketch5 As Sketch

Dim reference2a As Reference

Set documents2 = CATIA.Documents

Set partDocument2 = documents2.Add("Part")
Set part2 = partDocument2.Part

Set bodies2 = part2.Bodies

Set body?2 = bodies2.ltem(""PartBody™)

Set sketches2 = body2.Sketches

Set originElements2 = part2.0riginElements
Set reference2a = originElements2.PlaneYZ
Set sketch5 = sketches2.Add(reference2a)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0#
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch2Variant = sketch5

sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
part2.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("Absolute Axis")

Dim line2D9 As Line2D

Set line2D9 = axis2D5.Getltem("HDirection")
line2D9.ReportName = 1

Dim line2D10 As Line2D

Set line2D 10 = axis2D5.Getltem(""VDirection™)
line2D10.ReportName =2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D5.CreateClosedCircle(0#,
0#,d_1/2)

Dim point2D5 As Point2D

Set point2D5 = axis2D5.Getltem("Origin™)
circle2D5.CenterPoint = point2D5
circle2D5.ReportName = 3

Dim constraints5 As Constraints
Set constraints5 = sketch5.Constraints

Dim referenceld As Reference

Set referencel4 =
part2.CreateReferenceFromObject(circle2D5)

Dim constraint7 As Constraint

Set constraint7 =
constraints5.AddMonoEItCst(catCstTypeRadius,
referencel4)

constraintl.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint7.Dimension
length7.Value=d_1/2
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sketch5.CloseEdition
part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory?2 = part2.ShapeFactory
Dim pad2 As Pad

Set pad2 = shapeFactory2. AddNewPad(sketch5, B /
2)

pad2.Name = "anillo interno"
pad2.IsSymmetric = True

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length8 As Length

Set length8 = limit3.Dimension
length8.Value =B/ 2

part2.Update

'hacemos una referencia de la cara donde vamos a
hacer el pocket

'--POCKET--
Dim referencel5 As Reference
Set referencel5 =

part2.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(anillo
interno;2);None:();Cf11:());Pad.1_ResultOUT;Z0;G3
055)")

Dim sketch6 As Sketch
Set sketch6 = sketches2.Add(referencel5)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = B/ 2
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5
part2.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElements6 As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D6.Getltem("HDirection")
line2D11.ReportName =1

Dim line2D12 As Line2D

Set line2D12 = axis2D6.Getltem(""VVDirection™)
line2D12.ReportName = 2

Dim circle2D6 As Circle2D

Set circle2D6 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D6 As Point2D

Set point2D6 = axis2D6.Getltem("Origin")
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circle2D6.CenterPoint = point2D6
circle2D6.ReportName = 3

‘constraints del circulo

Dim constraintsé As Constraints

Set constraints6 = sketch6.Constraints

Dim referencel6 As Reference

Set referencel6 =
part2.CreateReferenceFromObject(circle2D6)

Dim constraint8 As Constraint

Set constraint8 =
constraints6. AddMonoEItCst(catCstTypeRadius,
referencel6)

constraint2.Mode = catCstModeDrivingDimension

Dim length9 As Length
Set length9 = constraint8.Dimension
length9.Value=d_/2

sketch6.CloseEdition
part2.InWorkObject = sketch6
part2.Update

‘con el circulo creado hacemos el pocket

Dim pocket2 As Pocket

Set pocket2 =
shapeFactory2. AddNewPocket(sketch6, B/ 2)

Dim limit4 As Limit

Set limit4 = pocket2.FirstLimit

limit4.LimitMode = catUpThruNextLimit

part2.UpdateObject pocket2
part2.Update

'CHAFLAN
Dim aux3 As Reference
Set aux3 = part2.CreateReferenceFromName("")

Dim constRadEdgeFillet3 As ConstRadEdgeFillet

Set constRadEdgeFillet3 =
shapeFactory2. AddNewSolidEdgeFilletW |thC0nstant
Radius(aux3, catTangencyFilletEdgePropagation, r1)

Dim borde3 As Reference

Set borde3 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(anillo
interno;2);None:();Cf11:());Face:(Brp:(Pocket.1;0:(Br
p:(Sketch.2;3)));None:();Cf11:());None:(Limits1:();Li
mits2:());Cf11:()); With TemporaryBody;WithoutBuil
dError;WithSelectingFeatureSupport; MFBRepVersio
n_CXR15)", pocket?2)

constRadEdgeFillet3.AddObjectToFillet borde3
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation
part2.UpdateObject constRadEdgeFillet3

Dim aux4 As Reference
Set aux4 = part2.CreateReferenceFromName("")

Dim constRadEdgeFillet4 As ConstRadEdgeFillet

Set constRadEdgeFillet4 =
shapeFactory2. AddNewSolidEdgeFilletW |thC0nstant
Radius(aux4, catTangencyFilletEdgePropagation, r1)

Dim borde4 As Reference



Set borde4 =
part2.CreateReferenceFromBRepName("REdge:(Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(anillo
interno;1);None:();Cf11:());None:(Limits1:();Limits2
:());Cf11:());With TemporaryBody;WithoutBuildError
;WithSelectingFeatureSupport;MFBRepVersion_CX
R15)", constRadEdgeFillet3)
constRadEdgeFillet4.AddObjectToFillet borde4
constRadEdgeFillet4.EdgePropagation =
catTangencyFilletEdgePropagation

part2.UpdateObject constRadEdgeFillet4
part2.Update

‘ahora nos cambiamos de plano para hacer el circulo
que creara el carril de las bolas

Dim reference5b As Reference

Set reference5b = originElements2.PlaneZX

Dim sketch3b As Sketch
Set sketch3b = sketches2.Add(reference5b)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = 0#
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = -1#
arrayOfVariantOfDouble6(4) = 0#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch3bVariant = sketch3b
sketch3bVariant.SetAbsoluteAxisData
arrayOfVariantOfDouble6

part2.InWorkObject = sketch3b

Dim factory2D3b As Factory2D

Set factory2D3b = sketch3b.OpenEdition()

Dim geometricElements3b As GeometricElements
Set geometricElements3b
sketch3b.GeometricElements

Dim axis2D3b As Axis2D

Set axis2D3b =
geometricElements3b.Item("AbsoluteAxis™)

Dim line2D5b As Line2D

Set line2D5b = axis2D3b.Getltem("HDirection™)
line2D5b.ReportName = 1

Dim line2D6b As Line2D

Set line2D6b = axis2D3b.Getltem("VDirection")
line2D6h.ReportName = 2

Dim point2D3b As Point2D

Set point2D3b = factory2D3b.CreatePoint(0#, (D / 2 -
d_/2)/2+d_/2)

point2D3b.ReportName = 3

Dim circle2D3b As Circle2D

Set circle2D3b =
factory2D3b.CreateClosedCircle(0#, (D/2-d_/2)/
2+d_/2,B/1555/2)

circle2D3b.CenterPoint = point2D3b
circle2D3b.ReportName = 4

Dim constraints3b As Constraints

Set constraints3b = sketch3b.Constraints

Dim reference6b As Reference

Set reference6b =
part2.CreateReferenceFromObject(point2D3b)

Dim reference7b As Reference

Set reference7b =
part2.CreateReferenceFromObiject(line2D6b)

Dim constraint3b As Constraint

Set constraint3b =
constraints3b.AddBIEItCst(catCstTypeOn,
reference6b, reference7b)

constraint3b.Mode = catCstModeDrivingDimension

Dim reference8b As Reference

Set reference8b =
part2.CreateReferenceFromObject(circle2D3b)

Dim constraint4b As Constraint

Set constraint4b =
constraints3b.AddMonoEItCst(catCstTypeRadius,
reference8b)

constraint4db.Mode = catCstModeDrivingDimension
Dim length4b As Length

Set length4b = constraint4b.Dimension
length4b.Value = B/ 1.555 /2

Dim reference9b As Reference

Set reference9b =
part2.CreateReferenceFromObject(point2D3b)

Dim referencelOb As Reference

Set referencelOb =
part2.CreateReferenceFromObiject(line2D5b)

Dim constraint5h As Constraint

Set constraintbh =
constraints3b.AddBIEItCst(catCst TypeDistance,
reference9b, referencel0b)

constraintbh.Mode = catCstModeDrivingDimension
Dim length5b As Length

Set length5b = constraint5h.Dimension
length5b.Value=(D/2-d_/2)/2+d_/2
sketch3b.CloseEdition

part2.InWorkObject = sketch3b

part2.Update

Dim sketch4b As Sketch
Set sketch4b = sketches2.Add(reference2a)

Set sketch4bVariant = sketch4b
sketch4bVariant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
part2.InWorkObject = sketch4b

Dim factory2D4b As Factory2D

Set factory2D4b = sketch4b.OpenEdition()

Dim geometricElements4b As GeometricElements
Set geometricElements4b
sketch4b.GeometricElements

Dim axis2D4b As Axis2D

Set axis2D4b =
geometricElements4b.ltem("AbsoluteAxis™)

Dim line2D7h As Line2D

Set line2D7b = axis2D4b.Getltem("HDirection")
line2D7h.ReportName =1

Dim line2D8b As Line2D

Set line2D8b = axis2D4b.Getltem("VDirection™)
line2D8h.ReportName =2
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Dim circle2D4b As Circle2D

Set circle2D4b =
factory2D4b.CreateClosedCircle(0#, 0#, (D /2 - d_/
2)/2+d_1/2)

Dim point2D4b As Point2D

Set point2D4b = axis2D4b.Getltem("Origin®)
circle2D4b.CenterPoint = point2D4b
circle2D4b.ReportName = 3

Dim constraints4b As Constraints
Set constraints4b = sketch4b.Constraints

Dim referencellb As Reference

Set referencellb =
part2.CreateReferenceFromObject(circle2D4b)

Dim constraintéb As Constraint

Set constraint6b =
constraints4b.AddMonoEltCst(catCstTypeRadius,
referencellb)

constraintéb.Mode = catCstModeDrivingDimension
Dim length6b As Length

Set length6b = constraint6b.Dimension
length6b.Value=(D/2-d_/2)/2+d_/2
sketch4b.CloseEdition

part2.InWorkObject = sketch4b

part2.Update

'---SLOT---

Dim slot2 As Slot

Set slot2 =
shapeFactory2.AddNewSlotFromRef(Nothing,
Nothing)

Dim referencel7 As Reference

Set referencel? =

part2.CreateReferenceFromObject(sketch3b)
slot2.SetProfileElement referencel?

Dim referencel8 As Reference

Set referencel8 =
part2.CreateReferenceFromObject(sketch4b)
slot2.CenterCurveElement = referencel8
part2.UpdateObject slot2

part2.Update

Dim product2 As Product
Set product?2 = partDocument2.Getltem("Part2")
product2.PartNumber = "arointerno”

partDocument2.SaveAs objPath & "\aroint. CATPart"
partDocument2.Close

Dim documents3 As Documents

Dim partDocument3 As PartDocument
Dim part3 As Part

Set documents3 = CATIA.Documents
Set partDocument3 = documents3.Add("'Part")
Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.Item("PartBody")
Dim sketches3 As Sketches

Set sketches3 = body3.Sketches
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Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference3b As Reference

Set reference3b = originElements3.PlaneYZ
Dim sketch7 As Sketch

Set sketch7 = sketches3.Add(reference3b)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 0#
arrayOfVariantOfDouble7(4) = 1#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7

‘establece el sistema de ejes absolutos del sketch en
3D

sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7

part3.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.OpenEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.1tem("AbsoluteAxis")

Dim line2D15 As Line2D

Set line2D15 = axis2D7.Getltem("HDirection™)
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D 16 = axis2D7.Getltem(""VDirection™)
line2D16.ReportName = 2

'sketch de la media luna que luego revolucionaremos
sobre el eje Z

Dim point2D7 As Point2D

Set point2D7 = factory2D7.CreatePoint(0#, d_ / 2 +
(D/2-d_/2)/2-B/1555/2)
point2D7.ReportName = 3

Dim point2D8 As Point2D

Set point2D8 = factory2D7.CreatePoint(0#, d_ / 2 +
(D/2-d_/2)/2+B/1555/2)
point2D8.ReportName =4

Dim line2D17 As Line2D

Set line2D17 = factory2D7.CreateLine(0#, d_ / 2 +
(D/2-d_/2)/2-B/1555/2,04#,d_/2+(D/2-
d_/2)/2+B/1.555/2)

line2D17.ReportName = 5

line2D17.StartPoint = point2D7

line2D17.EndPoint = point2D8

'sus constraints

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference20 As Reference

Set reference20 =
part3.CreateReferenceFromObject(point2D7)

Dim reference21 As Reference



Set reference2l =
part3.CreateReferenceFromObject(line2D 16)

Dim constraint9 As Constraint

Set constraint9 =
constraints7.AddBiEItCst(catCstTypeOn,
reference20, reference21)

constraint9.Mode = catCstModeDrivingDimension

Dim reference22 As Reference

Set reference22 =
part3.CreateReferenceFromObject(line2D 17)

Dim reference23 As Reference

Set reference23 =
part3.CreateReferenceFromObject(line2D 16)

Dim constraint10 As Constraint

Set constraint10 =
constraints7.AddBIEItCst(catCstTypeVerticality,
reference22, reference23)

constraint10.Mode = catCstModeDrivingDimension

Dim reference24 As Reference

Set reference24 =
part3.CreateReferenceFromObject(point2D8)

Dim reference25 As Reference

Set reference25 =
part3.CreateReferenceFromObject(line2D 15)

Dim constraint11 As Constraint

Set constraint11 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference24, reference25)

constraint11.Mode = catCstModeDrivingDimension
Dim length10 As Length

Set length10 = constraintl1.Dimension
lengthl0.Value=d_/2+(D/2-d_/2)/2-B/
1.555/2

Dim reference26 As Reference

Set reference26 =
part3.CreateReferenceFromObject(line2D 17)

Dim constraint12 As Constraint

Set constraint12 =
constraints7.AddMonoEItCst(catCstTypeLength,
reference26)

constraint12.Mode = catCstModeDrivingDimension
Dim length1l As Length

Set length11 = constraint12.Dimension
length11.Value = B/ 1.555

Dim point2D9 As Point2D

Set point2D9 = factory2D7.CreatePoint(0#, d_ / 2 +
(D/2-d_12)12)

point2D9.ReportName = 6

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D7.CreateCircle(0#, d_/ 2 +
(D/2-d_/2)/2,B/1.555/2,4.712389, 7.853982)
circle2D7.CenterPoint = point2D9
circle2D7.ReportName = 7

circle2D7.StartPoint = point2D7

circle2D7.EndPoint = point2D8

Dim reference27 As Reference

Set reference27 =
part3.CreateReferenceFromObject(point2D9)

Dim reference28 As Reference

Set reference28 =
part3.CreateReferenceFromObject(line2D 17)

Dim constraint13 As Constraint

Set constraint13 =
constraints7.AddBIEItCst(catCstTypeMidPoint,
reference27, reference28)

constraint13.Mode = catCstModeDrivingDimension

sketch7.CloseEdition
part3.InWorkObject = sketch7
part3.Update

'le hacemos un shaft a esta media luna

Dim shapeFactory7 As ShapeFactory

Set shapeFactory7 = part3.ShapeFactory

Dim shaftl As Shaft

Set shaftl = shapeFactory7.AddNewShaft(sketch7)
'seleccidn del eje de revolucion

Dim ejederev As Reference

Set ejederev =
part3.CreateReferenceFromObject(line2D 16)
shaftl.RevoluteAxis = ejederev

part3.Update

Dim referenceb As Reference

Set referenceb =
part3.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl =
part3.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory7.AddNewCircPattern(Nothing, 1, 2
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catlnstancesandAngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesd_/2+(D/2-d_/2)/2

Dim longitudb As Double

longitudb =2*Plb*(d_/2+(D/2-d_/2)/2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

‘para calcular este numero hacemos la hipotesis de
que la distancia entre bolas sera igual al diametro de
una bola por lo que dividimos la

'variable longitud entre dos veces el diametro de una
bola

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / (2 * B /
1.555))

'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb
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circPatternb.SetRotationAxis reference3b

part3.UpdateObject circPatternb
part3.Update

Dim product3 As Product
Set product3 = partDocument3.Getltem("'Part3")
product3.PartNumber = "bolas"

partDocument3.SaveAs objPath & "\bolas.CATPart"
partDocument3.Close

Dim documents4 As Documents

Dim partDocument4 As PartDocument

Dim part4 As Part

Set documents4 = CATIA.Documents

Set partDocument4 = documents4.Add("Part")
Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.ltem("PartBody")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.0OriginElements
Dim referencedb As Reference

Set referencedb = originElements4.PlaneYZ
Dim sketch8 As Sketch

Set sketch8 = sketches4.Add(reference4b)

Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0#
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8

‘establece el sistema de ejes absolutos del sketch en
3D

sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8

part4.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("AbsoluteAxis")

Dim line2D118 As Line2D

Set line2D18 = axis2D8.Getltem("HDirection")
line2D18.ReportName = 1

Dim line2D19 As Line2D

Set line2D19 = axis2D8.Getltem("VDirection")
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line2D19.ReportName =2

'volvemos a hacer un anillo

Dim circle2D8 As Circle2D

Set circle2D8 = factory2D8.CreateClosedCircle(0#,
0#,(D/2-d_/2)/2+d_/2+r1)

‘el +2 lo pongo para que el separador no se quede a la
mitad de la distancia entre anillos

'sino a 2 cm por encima de la mitad

Dim point2D10 As Point2D

Set point2D10 = axis2D8.Getltem("Origin™)
circle2D8.CenterPoint = point2D10
circle2D8.ReportName = 3

Dim constraints8 As Constraints

Set constraints8 = sketch8.Constraints

Dim reference33 As Reference

Set reference33 =
part4.CreateReferenceFromObiject(circle2D8)

Dim constraint14 As Constraint

Set constraint14 =
constraints8. AddMonoEItCst(catCstTypeRadius,
reference33)

constraintl4.Mode = catCstModeDrivingDimension
Dim length14 As Length

Set length14 = constraintl4.Dimension
lengthl4.Value=(D/2-d_/2)/2+d_/2+rl

sketch8.CloseEdition
part4.InWorkObject = sketch8
part4.Update

'PAD

Dim shapeFactory8 As ShapeFactory

Set shapeFactory8 = part4.ShapeFactory

Dim pad3 As Pad

Set pad3 = shapeFactory8.AddNewPad(sketch8, B /
2)

pad3.IsSymmetric = True

pad3.Name = "separador”

Dim limit5 As Limit

Set limit5 = pad3.FirstLimit
Dim length15 As Length

Set length15 = limit5.Dimension
lengthl15.Value=B/ 2
part4.Update

'y el POCKET

Dim reference34 As Reference

Set reference34 =
part4.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(separador;2);None:();Cf11:());Pad.1_Resu
ItOUT;Z0;G3055)")

Dim sketch9 As Sketch

Set sketch9 = sketches4.Add(reference34)

Set sketch4Variant = sketch9

Dim arrayOfVariantOfDouble9(8)
arrayOfVariantOfDouble9(0) = B/ 2
arrayOfVariantOfDouble9(1) = 0#
arrayOfVariantOfDouble9(2) = 0#
arrayOfVariantOfDouble9(3) = 0#
arrayOfVariantOfDouble9(4) = 1#
arrayOfVariantOfDouble9(5) = 0#
arrayOfVariantOfDouble9(6) = 0#
arrayOfVariantOfDouble9(7) = 0#



arrayOfVariantOfDouble9(8) = 1#
Set sketch9Variant = sketch9
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble9
part4.InWorkObject = sketch9

Dim factory2D9 As Factory2D

Set factory2D9 = sketch9.0penEdition()

Dim geometricElements9 As GeometricElements

Set geometricElements9 =
sketch9.GeometricElements

Dim axis2D9 As Axis2D

Set axis2D9 =
geometricElements9.ltem("AbsoluteAxis")

Dim line2D20 As Line2D

Set line2D20 = axis2D9.Getltem("HDirection")
line2D20.ReportName = 1

Dim line2D21 As Line2D

Set line2D21 = axis2D9.Getltem(""VDirection")
line2D21.ReportName = 2

Dim circle2D9 As Circle2D

Set circle2D9 = factory2D9.CreateClosedCircle(0#,
0#,(D/2-d_/2)/2+d_/2-11)

Dim point2D11 As Point2D

Set point2D11 = axis2D9.Getltem("Origin™)
circle2D9.CenterPoint = point2D11
circle2D9.ReportName = 3

Dim constraints10 As Constraints

Set constraints10 = sketch9.Constraints

Dim reference35 As Reference

Set reference35 =
part4.CreateReferenceFromObject(circle2D9)

Dim constraintl5 As Constraint

Set constraint15 =
constraints10.AddMonoEltCst(catCstTypeRadius,
reference35)

constraint15.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint15.Dimension
lengthl6.Value=(D/2-d_/2)/2+d_/2-rl

sketch9.CloseEdition
part4.InWorkObject = sketch9
part4.Update

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory8.AddNewPocket(sketch9, B / 2)

Dim limit6 As Limit

Set limit6 = pocket3.FirstLimit

limit6.LimitMode = catUpThruNextLimit
part4.Update

‘agujeros del separador

Dim reference36 As Reference

Set reference36 = originElements4.PlaneXY
Dim sketch10 As Sketch

Set sketch10 = sketches4.Add(reference36)
Dim arrayOfVariantOfDouble10(8)
arrayOfVariantOfDouble10(0) = O#
arrayOfVariantOfDouble10(1) = O#
arrayOfVariantOfDouble10(2) = O#
arrayOfVariantOfDouble10(3) = 1#
arrayOfVariantOfDouble10(4) = O#
arrayOfVariantOfDouble10(5) = 0#

arrayOfVariantOfDouble10(6) = 0#
arrayOfVariantOfDouble10(7) = 1#
arrayOfVariantOfDouble10(8) = 0#
Set sketch10Variant = sketch10
sketch10Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble10
part4.InWorkObject = sketch10

‘creamos un circulo en el plano XY que luego
haremos un pocket hacia arriba que perfore el
separador

Dim factory2D10 As Factory2D

Set factory2D10 = sketch10.OpenEdition()

Dim geometricElements10 As GeometricElements
Set geometricElements10 =
sketch10.GeometricElements

Dim axis2D10 As Axis2D

Set axis2D10 =
geometricElements10.Item("AbsoluteAxis™)

Dim line2D22 As Line2D

Set line2D22 = axis2D10.Getltem("HDirection")
line2D22.ReportName = 1

Dim line2D23 As Line2D

Set line2D23 = axis2D10.Getltem("VDirection")
line2D23.ReportName = 2

Dim circle2D10 As Circle2D

Set circle2D10 =
factory2D10.CreateClosedCircle(0#, 0#, B / 1.555 /
2)

Dim point2D12 As Point2D

Set point2D12 = axis2D10.Getltem("Origin")
circle2D10.CenterPoint = point2D12
circle2D10.ReportName = 3

Dim constraints11 As Constraints

Set constraints11 = sketch10.Constraints

Dim reference37 As Reference

Set reference37 =
part4.CreateReferenceFromObiject(circle2D10)

Dim constraint17 As Constraint

Set constraint17 =
constraints11. AddMonoEItCst(catCstTypeRadius,
reference37)

constraint17.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraintl7.Dimension
length17.Value =B/ 1.555/ 2

sketch10.CloseEdition
part4.InWorkObject = sketch10
part4.Update

Dim shapeFactory9 As ShapeFactory

Set shapeFactory9 = part4.ShapeFactory

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory9.AddNewPocket(sketch10, B / 2)
pocket4.DirectionOrientation =
catRegularOrientation

Dim limit7 As Limit

Set limit7 = pocket4.FirstLimit

limit7.LimitMode = catUpToLastLimit

part4.Update

'PATRON CIRCULAR
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Dim reference38 As Reference

Set reference38 =
part4.CreateReferenceFromName("")

Dim reference39 As Reference

Set reference39 =
part4.CreateReferenceFromName("™")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactory9.AddNewCircPattern(pocket4, 1, 2,
20#, 45#, 1, 1, reference38, reference39, True, 0#,
True)

circPattern1.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartition As angularRepartition

Set angularRepartition =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el namero pi

Const Pl = 3.14159265358979

'llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesd_/2+(D/2-d_/2)/2

Dim longitud As Double
longitud=2*Pl1*(d_/2+(D/2-d_/2)/2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este numero hacemos la hipotesis de
que la distancia entre bolas serd igual al diametro de
una bola por lo que dividimos la

'variable longitud entre dos veces el diametro de una
bola

Dim variableaux As Double

variableaux = Math.Round(longitud / (2 * B / 1.555))
'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition.InstancesCount
intParam.Value = variableaux

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angle As angle

Set angle = angularRepartition.AngularSpacing
angle.Value = 360 / variableaux

Dim reference40 As Reference

Set reference40 =
part4.CreateReferenceFromObject(line2D22)
circPattern1.SetRotationAxis reference40

part4.UpdateObject circPatternl
part4.Update

Dim product4 As Product
Set product4 = partDocument4.Getltem("'Part4")
product4.PartNumber = "jaula"

partDocument4.SaveAs objPath & "\jaula.CATPart"
partDocument4.Close

Dim documents5 As Documents
Set documents = CATIA.Documents

Dim productDocument1 As ProductDocument
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Set productDocumentl =
documents5.Add("Product")

Dim product5 As Product
Set product5 = productDocument1.Product

Dim products1 As Products
Set products1 = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\aroext.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Set productDocumentl = CATIA.ActiveDocument

Dim constraints12 As Constraints

Set constraints12 =
product5.Connections("CATIAConstraints™)

'Fix del aro externo

Dim reference41 As Reference

Set reference41 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/'Product5/aroext.1/")

Dim constraint18 As Constraint

Set constraint18 =
constraints12.AddMonoEltCst(catCstTypeReference,
reference41)

Dim arrayOfVariantOfBSTR2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\aroint.catpart”

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

‘coincidencia de ejes de los aros externo e interno
Dim reference42 As Reference

Set reference42 =
product5.CreateReferenceFromName("Product5/aroi
nterno.1/!Axis:(Selection_RSur:(Face:(Brp:(Pocket.1
;0:(Brp:(Sketch.2;3)));None:();Cf11:());Slot.1_Result
OUT;Z0;G3055))")

Dim reference43 As Reference

Set reference43 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/1Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(
Brp:(Sketch.1;3)));None:();Cf11:());Slot.1_ResultOU
T;Z0;G3055))")

Dim constraint19 As Constraint

Set constraint19 =
constraints12.AddBIEItCst(catCstTypeOn,
reference42, reference43)

Dim arrayOfVariantOfBSTR3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\bolas.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl



products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

‘coincidencia de ejes aro externo y jaula

Dim reference44 As Reference

Set reference44 =
product5.CreateReferenceFromName("Product5/jaula
1/'Axis:(Selection_RSur:(Face:(Brp:(Pocket.1;0:(Br
p:(Sketch.2;3)));None:();Cf11:());CircPattern.1_Resu
ItOUT;Z0;G3055))")

Dim constraint20 As Constraint

Set constraint20 =
constraints12. AddBiEItCst(catCst TypeOn,
reference43, reference44)

'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("'Product5/jaula
.1/1zx plane")

Dim constraintcl As Constraint

Set constraintcl =
constraints12.AddBIEItCst(catCst TypeDistance,
referencecl, referencec?)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("Product5/bola
s.1/lyz plane™)

Dim referencec4 As Reference

Set referencecd =
product5.CreateReferenceFromName("Product5/jaula
1/1lyz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints12.AddBIiEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencec5 =
product5.CreateReferenceFromName("Product5/bola
s.1/1xy plane™)

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints12.AddBIEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update

'fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim reference49 As Reference

Set reference49 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);None:
();Cf11:());Slot.1_ResultOUT; Z0;G3055)")

Dim reference50 As Reference

Set reference50 =
product5.CreateReferenceFromName("Product5/aroi

nterno.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);None:
();Cf11:());Slot.1_ResultOUT;Z0;G3055)")

Dim constraint23 As Constraint

Set constraint23 =
constraints12. AddBIEItCst(catCst TypeDistance,
reference49, reference50)

Dim length19 As Length

Set length19 = constraint23.Dimension
length19.Value = 0#

constraint23.0Orientation = catCstOrientSame

'idem para el aro externo y la jaula

Dim reference51 As Reference

Set reference51 =
product5.CreateReferenceFromName(*Product5/jaula
.1/1Selection_RSur:(Face:(Brp:(Pad.1;2);None:();Cf1
1:());CircPattern.1_ResultOUT;Z0;G3055)")

Dim constraint24 As Constraint

Set constraint24 =
constraints12. AddBIEItCst(catCst TypeDistance,
reference49, reference51)

Dim length20 As Length

Set length20 = constraint24.Dimension
length20.Value = 0#

constraint24.Orientation = catCstOrientSame
productl.Update

product5.Update
‘productDocumentl.Close

End Sub
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. Rodamiento de bolas con contacto

angular.

e **Aro externo**-

‘Circulo guia del Rib

Dim documents1 As Documents

Set documents1 = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocumentl = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodies1 As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodies1.ltem("PartBody")

Dim sketches1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.0OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDoublel1(0) = 0#
arrayOfVariantOfDouble1(1) = 0#
arrayOfVariantOfDouble1(2) = 0#
arrayOfVariantOfDouble1(3) = 0#
arrayOfVariantOfDouble1(4) = 1#
arrayOfVariantOfDouble1(5) = 0#
arrayOfVariantOfDouble1(6) = 0#
arrayOfVariantOfDouble1(7) = 0#
arrayOfVariantOfDoublel(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElements1 =
sketch1l.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElementsl.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName = 1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName = 2

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints
Dim reference2 As Reference
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Set reference2 =
partl.CreateReferenceFromObject(circle2D1)
Dim constraintl As Constraint

Set constraintl =
constraints1. AddMonoEItCst(catCstTypeRadius,
reference?)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set length1 = constraintl.Dimension
lengthl.Value=D/2

sketch1.CloseEdition
partl.InWorkObject = sketchl
partl.Update

'Sketch que seguird la guia de antes y formara el aro
externo

Dim reference3 As Reference

Set reference3 = originElements1.PlanezX

Dim sketch2 As Sketch

Set sketch2 = sketches1.Add(reference3)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = 0#
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = -1#
arrayOfVariantOfDouble2(4) = 0#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = -0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2
partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.0penEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.1tem("Absolute Axis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 3

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")
line2D4.ReportName = 4

Dim point2D2 As Point2D

Set point2D2 = factory2D2.CreatePoint(B /2, D/ 2)
point2D2.ReportName = 5

Dim point2D3 As Point2D

Set point2D3 = factory2D2.CreatePoint(-B/ 2, D / 2)
point2D3.ReportName = 6

Dim line2D5 As Line2D

Set line2D5 = factory2D2.CreateLine(B/ 2,D / 2, -B
/12,D/2)

line2D5.ReportName =7

line2D5.StartPoint = point2D2

line2D5.EndPoint = point2D3

Dim constraints2 As Constraints
Set constraints2 = sketch2.Constraints



Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromObject(line2D5)

Dim reference5 As Reference

Set referenceb =
partl.CreateReferenceFromObject(line2D3)

Dim constraint2 As Constraint

Set constraint2 =
constraints2.AddBIiEItCst(catCstTypeHorizontality,
reference4, referenceb)

constraint2.Mode = catCstModeDrivingDimension

Dim reference6 As Reference

Set reference6 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint3 As Constraint

Set constraint3 =
constraints2. AddMonoEItCst(catCstTypeLength,
reference6)

constraint3.Mode = catCstModeDrivingDimension
Dim length2 As Length

Set length2 = constraint3.Dimension

length2.Value = B

Dim reference7 As Reference

Set reference7 =
partl.CreateReferenceFromObject(point2D2)

Dim reference8 As Reference

Set reference8 =
partl.CreateReferenceFromObject(line2D3)

Dim constraint4 As Constraint

Set constraint4 =
constraints2. AddBIEItCst(catCstTypeDistance,
reference?, reference8)

constraint4.Mode = catCstModeDrivingDimension
Dim length3 As Length

Set length3 = constraint4.Dimension
length3.Value=D/2

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromObject(point2D2)

Dim referencel10 As Reference

Set referencel0 =
partl.CreateReferenceFromObject(line2D4)

Dim constraint5 As Constraint

Set constraints =
constraints2. AddBIEItCst(catCstTypeDistance,
reference9, referencel0)

constraint5.Mode = catCstModeDrivingDimension
Dim length4 As Length

Set length4 = constraint5.Dimension
length4.Value=B/ 2

Dim point2D4 As Point2D

Set point2D4 = factory2D2.CreatePoint(-B / 2, D1/
2)

point2D4.ReportName = 8

Dim line2D6 As Line2D

Set line2D6 = factory2D2.CreateLine(-B/ 2, D / 2, -
B/2,D1/2)

line2D6.ReportName =9

line2D6.StartPoint = point2D3

line2D6.EndPoint = point2D4

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(line2D6)

Dim referencel2 As Reference

Set referencel2 =
partl.CreateReferenceFromObject(line2D4)

Dim constraint6 As Constraint

Set constraint6 =
constraints2. AddBIEItCst(catCstTypeVerticality,
referencell, referencel?)

constraint6.Mode = catCstModeDrivingDimension

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(line2D6)

Dim constraint7 As Constraint

Set constraint? =
constraints2. AddMonoEItCst(catCstTypeLength,
referencel3)

constraint7.Mode = catCstModeDrivingDimension
Dim length5 As Length

Set length5 = constraint7.Dimension
length5.VValue=D/2-D1/2

Dim point2D5 As Point2D

Set point2D5 = factory2D2.CreatePoint(A - B/ 2, O#)
point2D5.ReportName = 10

Dim point2D6 As Point2D

Set point2D6 = factory2D2.CreatePoint(0, (D /2 - d_
12)12+d_12)

point2D6.ReportName = 11

Dim line2D7 As Line2D

Set line2D7 = factory2D2.CreateLine(A - B/ 2, 0%, O,
(D/2-d_/12)/2+d_12)

line2D7.ReportName = 12

line2D7.Construction = True

line2D7.StartPoint = point2D5

line2D7.EndPoint = point2D6

Dim referencel4 As Reference

Set referencel4 =
partl.CreateReferenceFromObject(point2D5)

Dim referencel5 As Reference

Set referencel5 =
partl.CreateReferenceFromObject(line2D3)

Dim constraint8 As Constraint

Set constraint8 =
constraints2. AddBIEItCst(catCstTypeOn,
referencel4, referencel5)

constraint8.Mode = catCstModeDrivingDimension

Dim referencel6 As Reference

Set referencel6 =
partl.CreateReferenceFromObject(point2D5)

Dim referencel?7 As Reference

Set referencel? =
partl.CreateReferenceFromObject(line2D6)

Dim constraint9 As Constraint

Set constraint9 =
constraints2. AddBIEItCst(catCstTypeDistance,
referencel6, referencel?)

constraint9.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint9.Dimension

length6.Value = A

Dim referencel8 As Reference
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Set referencel8 =
partl.CreateReferenceFromObject(point2D6)

Dim referencel9 As Reference

Set referencel9 =
partl.CreateReferenceFromObject(line2D3)

Dim constraint10 As Constraint

Set constraint10 =
constraints2. AddBIEItCst(catCstTypeDistance,
referencel8, referencel9)

constraint10.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint10.Dimension
length7.Value=(D/2-d_/2)/2+d_/2

Dim point2D7 As Point2D

Set point2D7 = factory2D2.CreatePoint(0, (D/ 2 - d_
/12)/2+d_/2+B/1555/2)
point2D7.ReportName = 13

Dim point2D8 As Point2D

Set point2D8 = factory2D2.CreatePoint(-B / 1.555 /
2,(D/2-d_/2)/2+d_12)

point2D8.ReportName = 14

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateCircle(0, (D / 2 -
d_/2)/2+d_/2,B/1.555/2, 1570796, 2.614424)
circle2D2.CenterPoint = point2D6
circle2D2.ReportName = 15

circle2D2.StartPoint = point2D7

circle2D2.EndPoint = point2D8

Dim reference20 As Reference

Set reference20 =
partl.CreateReferenceFromObject(circle2D2)

Dim constraint11 As Constraint

Set constraint11 =
constraints2. AddMonoEltCst(catCstTypeRadius,
reference20)

constraint11.Mode = catCstModeDrivingDimension
Dim length8 As Length

Set length8 = constraint11.Dimension

length8.VValue = B/ 1.555/ 2

Dim line2D8 As Line2D

Set line2D8 = factory2D2.CreateLine(-B /2, D1/ 2, -
5 D1/2)

line2D8.ReportName = 16

line2D8.StartPoint = point2D4

line2D8.EndPoint = point2D8

Dim reference21 As Reference

Set reference21 =
partl.CreateReferenceFromObject(line2D8)

Dim reference22 As Reference

Set reference22 =
partl.CreateReferenceFromObject(line2D3)

Dim constraint12 As Constraint

Set constraint12 =
constraints2.AddBIiEItCst(catCstTypeHorizontality,
reference21, reference22)

constraintl2.Mode = catCstModeDrivingDimension

Dim point2D9 As Point2D

Set point2D9 = factory2D2.CreatePoint(B/ 2, (D / 2 -
d /2)/2+d_/2+5)

point2D9.ReportName = 17
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Dim line2D9 As Line2D

Set line2D9 = factory2D2.CreateLine(0, (D /2 -d_/
2)/2+d_/2+5B/2,(D/2-d_/2)/2+d_/2+
5)

line2D9.ReportName = 18

line2D9.StartPoint = point2D7

line2D9.EndPoint = point2D9

Dim reference23 As Reference

Set reference23 =
partl.CreateReferenceFromObject(line2D7)

Dim reference24 As Reference

Set reference24 =
partl.CreateReferenceFromObject(line2D3)

Dim constraint13 As Constraint

Set constraint13 =
constraints2. AddBIEItCst(catCstTypeAngle,
reference23, reference24)

constraint13.Mode = catCstModeDrivingDimension
constraint13.AngleSector = catCstAngleSectorl

Dim anglel As angle

Set anglel = constraint13.Dimension

anglel.Value = 50#

Dim reference25 As Reference

Set reference25 =
partl.CreateReferenceFromObject(line2D9)

Dim reference26 As Reference

Set reference26 =
partl.CreateReferenceFromObject(line2D3)

Dim constraintl4 As Constraint

Set constraint14 =
constraints2. AddBIEItCst(catCstTypeHorizontality,
reference25, reference26)

constraint14.Mode = catCstModeDrivingDimension

Dim reference27 As Reference

Set reference27 =
partl.CreateReferenceFromObject(circle2D2)

Dim reference28 As Reference

Set reference28 =
partl.CreateReferenceFromObject(line2D9)

Dim constraint1l5 As Constraint

Set constraint15 =
constraints2. AddBIEItCst(catCstTypeTangency,
reference27, reference28)

constraintl5.Mode = catCstModeDrivingDimension

Dim line2D10 As Line2D

Set line2D10 = factory2D2.CreateLine(B/2,D/2,B
/2,(D/2-d_/2)/2+d_/2+5)
line2D10.ReportName = 19

line2D10.StartPoint = point2D2

line2D10.EndPoint = point2D9

Dim reference29 As Reference

Set reference29 =
partl.CreateReferenceFromObject(line2D 10)

Dim reference30 As Reference

Set reference30 =
partl.CreateReferenceFromObject(line2D4)

Dim constraint16 As Constraint

Set constraint16 =
constraints2. AddBIEItCst(catCstTypeVerticality,
reference29, reference30)

constraint16.Mode = catCstModeDrivingDimension



sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim shapeFactoryl As ShapeFactory

Set shapeFactory1 = partl.ShapeFactory

Dim rib1 As Rib

Set ribl =
shapeFactoryl.AddNewRibFromRef(Nothing,
Nothing)

Dim reference31 As Reference

Set reference3l =
partl.CreateReferenceFromObject(sketch2)
rib1.SetProfileElement reference31

Dim reference32 As Reference

Set reference32 =
partl.CreateReferenceFromObject(sketchl)
ribl.CenterCurveElement = reference32

partl.Update

'‘Chaflan
Dim reference33 As Reference
Set reference33 =

partl.CreateReferenceFromName("")

Dim constRadEdgeFilletl As ConstRadEdgeFillet
Set constRadEdgeFilletl =
shapeFactoryl.AddNewSolid EdgeFllletwlthConstant
Radius(reference33,
catTangencyFilletEdgePropagation, r)

Dim reference34 As Reference

Set reference34 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.
2;7)));None:();Cf11:());Face:(Brp:(Rib.1;0:(Brp:(Sket
ch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());With TemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", rib1)
constRadEdgeFillet1.AddObjectToFillet reference34
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

Dim reference35 As Reference
Set reference35 =
partl.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactoryl. AddNewSolid EdgeFllletwlthConstant
Radius(reference35,
catTangencyFilletEdgePropagation, rl)
Dim reference36 As Reference
Set reference36 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.
2;19)));None:();Cf11:());Face:(Brp:(Rib.1;0:(Brp:(Sk
etch.1;3);Brp:(Sketch.2;7)));None:();Cf11:());None:(
Limits1:();Limits2:());Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", constRadEdgeFillet1)
constRadEdgeFillet2. AddObjectToFillet refe rence36
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aroexterno”
partDocumentl.SaveAs objPath & "\aroext.catpart™
partDocumentl.Close

'guia del Rib

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("'Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.ltem("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference37 As Reference

Set reference37 = originElements2.PlaneYZ
Dim sketch3 As Sketch

Set sketch3 = sketches2.Add(reference37)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = 0#
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = 0#
arrayOfVariantOfDouble3(4) = 1#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = 0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
part2.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.OpenEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.1tem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D3.Getltem("HDirection")
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D3.Getltem(""VDirection™)
line2D12.ReportName =2

Dim circle2D3 As Circle2D

Set circle2D3 = factory2D3.CreateClosedCircle(0#,
0#,d_12)

Dim point2D10 As Point2D

-131 -



Set point2D10 = axis2D3.Getltem("Origin™)
circle2D3.CenterPoint = point2D10
circle2D3.ReportName = 3

Dim constraints3 As Constraints

Set constraints3 = sketch3.Constraints

Dim reference38 As Reference

Set reference38 =
part2.CreateReferenceFromObject(circle2D3)

Dim constraint17 As Constraint

Set constraint17 =
constraints3.AddMonoEltCst(catCstTypeRadius,
reference38)

constraintl7.Mode = catCstModeDrivingDimension
Dim length9 As Length

Set length9 = constraint17.Dimension
length9.Value=d_/2

sketch3.CloseEdition
part2.InWorkObject = sketch3
part2.Update

'Sketch que seguira la guia para dar forma al aro
Dim reference39 As Reference

Set reference39 = originElements2.PlaneZX
Dim sketch4 As Sketch

Set sketch4 = sketches2.Add(reference39)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0#
arrayOfVariantOfDouble4(3) = -1#
arrayOfVariantOfDouble4(4) = 0#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = -0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
part2.InWorkObject = sketch4

Dim factory2D4 As Factory2D

Set factory2D4 = sketch4.OpenEdition()

Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D13 = axis2D4.Getltem("HDirection")
line2D13.ReportName = 2

Dim line2D14 As Line2D

Set line2D14 = axis2D4.Getltem("VDirection")
line2D14.ReportName = 3

Dim point2D11 As Point2D

Set point2D11 = factory2D4.CreatePoint(-B / 2, d_ /
2)

point2D11.ReportName =4

Dim point2D12 As Point2D

Set point2D12 = factory2D4.CreatePoint(B / 2, d_ /
2)

point2D12.ReportName =5

Dim line2D15 As Line2D
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Set line2D15 = factory2D4.CreateLine(-B / 2,d_/ 2,
B/2,d_/2)

line2D15.ReportName = 6

line2D15.StartPoint = point2D11

line2D15.EndPoint = point2D12

Dim constraints4 As Constraints

Set constraints4 = sketch4.Constraints

Dim reference40 As Reference

Set reference40 =
part2.CreateReferenceFromObject(line2D 15)

Dim reference41 As Reference

Set reference41 =
part2.CreateReferenceFromObiject(line2D 13)

Dim constraint18 As Constraint

Set constraint18 =
constraints4. AddBIEItCst(catCstTypeHorizontality,
reference40, reference4l)

constraint18.Mode = catCstModeDrivingDimension

Dim reference42 As Reference

Set reference42 =
part2.CreateReferenceFromObiject(line2D 15)

Dim reference43 As Reference

Set reference43 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint19 As Constraint

Set constraint19 =
constraints4.AddBIEItCst(catCstTypeDistance,
reference42, reference43)

constraint19.Mode = catCstModeDrivingDimension
Dim length10 As Length

Set length10 = constraint19.Dimension
length10.Value =d_/2

Dim reference44 As Reference

Set reference44 =
part2.CreateReferenceFromObject(line2D 14)

Dim reference45 As Reference

Set reference45 =
part2.CreateReferenceFromObject(point2D12)

Dim constraint20 As Constraint

Set constraint20 =
constraints4.AddBIEItCst(catCstTypeDistance,
reference44, reference45)

constraint20.Mode = catCstModeDrivingDimension
Dim length1l As Length

Set length11 = constraint20.Dimension
lengthll.Value=B/ 2

Dim reference46 As Reference

Set reference46 =
part2.CreateReferenceFromObject(line2D 15)

Dim constraint21 As Constraint

Set constraint21 =
constraints4.AddMonoEItCst(catCstTypeLength,
reference46)

constraint21.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint21.Dimension
length12.Value = B

Dim point2D13 As Point2D

Set point2D13 = factory2D4.CreatePoint(B / 2, d_1/
2)

point2D13.ReportName = 7

Dim line2D16 As Line2D



Set line2D16 = factory2D4.CreateLine(B / 2, d_/ 2,
B/2,d_1/2)

line2D16.ReportName = 8

line2D 16.StartPoint = point2D12

line2D16.EndPoint = point2D13

Dim reference47 As Reference

Set reference47 =
part2.CreateReferenceFromObject(line2D 16)

Dim reference48 As Reference

Set reference48 =
part2.CreateReferenceFromObject(line2D 14)

Dim constraint22 As Constraint

Set constraint22 =
constraints4.AddBIEItCst(catCstTypeVerticality,
reference47, reference48)

constraint22.Mode = catCstModeDrivingDimension

Dim reference49 As Reference

Set reference49 =
part2.CreateReferenceFromObject(line2D 16)

Dim constraint23 As Constraint

Set constraint23 =
constraints4. AddMonoEItCst(catCstTypeLength,
reference49)

constraint23.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraint23.Dimension
length13.Value=d_1/2-d_/2

Dim point2D14 As Point2D

Set point2D14 = factory2D4.CreatePoint(A - B / 2,
0#)

point2D14.ReportName =9

Dim point2D15 As Point2D

Set point2D15 = factory2D4.CreatePoint(0, (D / 2 -
d_/2)/2+d_12)

point2D15.ReportName = 10

Dim line2D17 As Line2D

Set line2D17 = factory2D4.CreateLine(A - B/ 2,0, 0,
(D/2-d_I12)/2+d_12)

line2D17.ReportName = 11

line2D17.Construction = True

line2D17.StartPoint = point2D14

line2D17.EndPoint = point2D15

Dim reference50 As Reference

Set reference50 =
part2.CreateReferenceFromObject(point2D14)

Dim reference51 As Reference

Set reference51 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint24 As Constraint

Set constraint24 =
constraints4. AddBIEItCst(catCstTypeOn,
reference50, reference51)

constraint24.Mode = catCstModeDrivingDimension

Dim reference52 As Reference

Set reference52 =
part2.CreateReferenceFromObject(point2D14)

Dim reference53 As Reference

Set reference53 =
part2.CreateReferenceFromObject(line2D 14)

Dim constraint25 As Constraint

Set constraint25 =
constraints4.AddBIEItCst(catCstTypeDistance,
reference52, reference53)

constraint25.Mode = catCstModeDrivingDimension
Dim length14 As Length

Set length14 = constraint25.Dimension
lengthl4.Value=A-B/2

Dim point2D16 As Point2D

Set point2D16 = factory2D4.CreatePoint(0, (D / 2 -
d_/2)/2+d_/2-B/1555/2)
point2D16.ReportName = 12

Dim point2D17 As Point2D

Set point2D17 = factory2D4.CreatePoint(B / 1.555 /
2,(D/2-d_/2)/2+d_12)
point2D17.ReportName = 13

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D4.CreateCircle(0, (D / 2 -
d_/2)/2+d_/2,B/1555/2,4.712389, 5.858957)
circle2D4.CenterPoint = point2D15
circle2D4.ReportName = 14

circle2D4.StartPoint = point2D 16
circle2D4.EndPoint = point2D17

Dim reference54 As Reference

Set reference54 =
part2.CreateReferenceFromObject(circle2D4)

Dim constraint26 As Constraint

Set constraint26 =
constraints4. AddMonoEItCst(catCstTypeRadius,
reference54)

constraint26.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint26.Dimension
length15.Value = B/ 1.555/2

Dim referenceb5 As Reference

Set reference55 =
part2.CreateReferenceFromObject(point2D15)

Dim reference56 As Reference

Set reference56 =
part2.CreateReferenceFromObiject(line2D 13)

Dim constraint27 As Constraint

Set constraint27 =
constraints4. AddBIEItCst(catCstTypeDistance,
referenceb5, reference56)

constraint27.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint27.Dimension
lengthl6.Value=(D/2-d_/2)/2+d_/2

Dim line2D18 As Line2D

Set line2D18 = factory2D4.CreateLine(B/2,d_1/2
-d_/2,B/1555/2,d_1/2-d_2)
line2D18.ReportName = 15

line2D18.StartPoint = point2D13

line2D18.EndPoint = point2D17

Dim reference57 As Reference

Set reference57 =
part2.CreateReferenceFromObject(line2D 18)

Dim reference58 As Reference

Set reference58 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint28 As Constraint
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Set constraint28 =
constraints4.AddBIEItCst(catCstTypeHorizontality,
reference57, reference58)

constraint28.Mode = catCstModeDrivingDimension

Dim point2D18 As Point2D

Set point2D18 = factory2D4.CreatePoint(-B / 2, (D /
2-d_/2)/2+d_/2-B/1555/2)
point2D18.ReportName = 16

Dim line2D19 As Line2D

Set line2D19 = factory2D4.CreateLine(0, (D /2-d_/
2)/2+d_/2-B/1555/2,-B/2,(D/2-d_/2)/2
+d_/2-B/1555/2)

line2D19.ReportName = 17

line2D19.StartPoint = point2D16

line2D19.EndPoint = point2D18

Dim reference59 As Reference

Set reference59 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference60 As Reference

Set reference60 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint29 As Constraint

Set constraint29 =
constraints4.AddBIEItCst(catCstTypeHorizontality,
reference59, reference60)

constraint29.Mode = catCstModeDrivingDimension

Dim reference61 As Reference

Set reference61 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference62 As Reference

Set reference62 =
part2.CreateReferenceFromObject(circle2D4)

Dim constraint30 As Constraint

Set constraint30 =
constraints4.AddBIEItCst(catCstTypeTangency,
reference61, reference62)

constraint30.Mode = catCstModeDrivingDimension

Dim reference63 As Reference

Set reference63 =
part2.CreateReferenceFromObject(line2D 17)

Dim reference64 As Reference

Set reference64 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint31 As Constraint

Set constraint31 =
constraints4.AddBIEItCst(catCstTypeAngle,
reference63, reference64)

constraint31.Mode = catCstModeDrivingDimension
constraint31.AngleSector = catCstAngleSectorl

Dim angle2 As angle

Set angle2 = constraint31.Dimension

angle2.Value = 50#

Dim line2D20 As Line2D

Set line2D20 = factory2D4.CreateLine(-B / 2, d_/ 2,
-B/2,(D/2-d_/2)/2+d_/2-B/1555/2)
line2D20.ReportName = 18

line2D20.StartPoint = point2D11

line2D20.EndPoint = point2D18

Dim reference65 As Reference

Set reference65 =
part2.CreateReferenceFromObject(line2D20)
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Dim reference66 As Reference

Set reference66 =
part2.CreateReferenceFromObject(line2D 14)

Dim constraint32 As Constraint

Set constraint32 =
constraints4.AddBIEItCst(catCstTypeVerticality,
reference65, reference66)

constraint32.Mode = catCstModeDrivingDimension

sketch4.CloseEdition
part2.InWorkObject = sketch4
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory2 = part2.ShapeFactory

Dim rib2 As Rib

Set rib2 =
shapeFactory2. AddNewRibFromRef(Nothing,
Nothing)

Dim reference67 As Reference

Set reference67 =

part2.CreateReferenceFromObject(sketch4)
rib2.SetProfileElement reference67

Dim reference68 As Reference

Set reference68 =
part2.CreateReferenceFromObject(sketch3)
rib2.CenterCurveElement = reference68

rib2.Name = "rib2"

part2.Update

Dim reference69 As Reference

Set reference69 =
part2.CreateReferenceFromName("")

Dim constRadEdgeFillet3 As ConstRadEdgeFillet
Set constRadEdgeFillet3 =
shapeFactory2. AddNewSolidEdgeFilletW |thCOnstant
Radius(reference69,
catTangencyFilletEdgePropagation, r)

Dim reference70 As Reference

Set reference70 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.
2;18)));None:();Cf11:());Face:(Brp:(Rib.1;0:(Brp:(Sk
etch.1;3); Brp:(Sketch.2;6)));None:();Cf11:());None:(
Limits1:(); Limits2:());Cf11:());WithTemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", rib2)
constRadEdgeFillet3.AddObjectToFillet reference70
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference71 As Reference

Set reference71 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.1;3);Brp:(Sketch.
2;6)));None:();Cf11:());Face:(Brp:(Rib.1;0:(Brp:(Sket
ch.1;3);Brp:(Sketch.2;8)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", rib2)
constRadEdgeFillet3.AddObjectToFillet reference7l
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

part2.Update

Dim product2 As Product



Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "arointerno"

partDocument2.SaveAs objPath & "\aroint. CATPart"
partDocument2.Close

Dim documents3 As Documents

Set documents3 = CATIA.Documents

Dim partDocument3 As PartDocument

Set partDocument3 = documents3.Add("Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.Item("PartBody")

Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference72 As Reference

Set reference72 = originElements3.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches3.Add(reference72)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5
part3.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D21 As Line2D

Set line2D21 = axis2D5.Getltem("HDirection")
line2D21.ReportName = 1

Dim line2D22 As Line2D

Set line2D22 = axis2D5.Getltem("VDirection")
line2D22.ReportName = 2

Dim point2D19 As Point2D

Set point2D19 = factory2D5.CreatePoint(0#, (D / 2 -
d_/2)/2+d_/2+B/1555/2)
point2D19.ReportName = 3

Dim point2D20 As Point2D

Set point2D20 = factory2D5.CreatePoint(0#, (D / 2 -
d_/2)/2+d_/2-B/1.555/2)
point2D20.ReportName = 4

Dim line2D23 As Line2D

Set line2D23 = factory2D5.CreateLine(0#, (D /2 - d_
/2)/2+d_/2+B/1555/2,04,(D/2-d_/2)/2
+d_/2-B/1555/2)

line2D23.ReportName = 5

line2D23.StartPoint = point2D19

line2D 23.EndPoint = point2D20

Dim constraints5 As Constraints

Set constraints5 = sketch5.Constraints

Dim reference73 As Reference

Set reference73 =
part3.CreateReferenceFromObject(point2D19)

Dim reference74 As Reference

Set reference74 =
part3.CreateReferenceFromObject(line2D22)

Dim constraint36 As Constraint

Set constraint36 =
constraints5.AddBIEItCst(catCstTypeOn,
reference73, reference74)

constraint36.Mode = catCstModeDrivingDimension

Dim reference75 As Reference

Set reference75 =
part3.CreateReferenceFromObject(line2D23)

Dim reference76 As Reference

Set reference76 =
part3.CreateReferenceFromObject(line2D22)

Dim constraint37 As Constraint

Set constraint37 =
constraints5.AddBIEItCst(catCstTypeVerticality,
reference75, reference76)

constraint37.Mode = catCstModeDrivingDimension

Dim reference77 As Reference

Set reference77 =
part3.CreateReferenceFromObiject(line2D21)

Dim reference78 As Reference

Set reference78 =
part3.CreateReferenceFromObject(point2D20)

Dim constraint38 As Constraint

Set constraint38 =
constraints5.AddBIEItCst(catCstTypeDistance,
reference?77, reference78)

constraint38.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraint38.Dimension
lengthl7.Value=(D /2-d_/2)/2+d_/2-B/
1.555/2

Dim circle2D5 As Circle2D
Set circle2D5 = factory2D5.CreateCircle(0#, (D / 2 -
d_/2)/2+d_/2,B/1.555/2,4.712389, 7.853982)

Dim point2D21 As Point2D

Set point2D21 = factory2D5.CreatePoint(0#, (D / 2 -
d_/2)/2+d_/2)

circle2D5.CenterPoint = point2D21
circle2D5.ReportName = 6

circle2D5.StartPoint = point2D19
circle2D5.EndPoint = point2D20

sketch5.CloseEdition
part3.InWorkObject = sketch5
part3.Update

Dim shapeFactory3 As ShapeFactory
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Set shapeFactory3 = part3.ShapeFactory

Dim shaftl As Shaft
Set shaftl = shapeFactory3.AddNewShaft(sketch5)

'seleccion del eje de revolucion

Dim ejederev As Reference

Set ejederev =
part3.CreateReferenceFromObject(line2D22)
shaftl.RevoluteAxis = ejederev

part3.Update

'Patrén circular

Dim referenceb As Reference

Set referenceb =
part3.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl
part3.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory3.AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesd_/2+(D/2-d_/2)/2

Dim longitudb As Double

longitudb =2*Plb* (d_/2+(D/2-d_/2)/2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre bolas sea del radio de bola por
lo que multiplicamos la

'variable longitud por 3/2 veces el diametro de una
bola

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / (3/ 2 * B/
1.555))

'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb
circPatternb.SetRotationAxis reference72
part3.Update

Dim product3 As Product
Set product3 = partDocument3.Getltem("Part3")
product3.PartNumber = "bolas"

partDocument3.SaveAs objPath & "\bolas.CATPart"
partDocument3.Close
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Dim documents4 As Documents

Set documents4 = CATIA.Documents

Dim partDocument4 As PartDocument

Set partDocument4 = documents4.Add("'Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.ltem(""PartBody™")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.OriginElements
Dim reference79 As Reference

Set reference79 = originElements4.PlaneZX
Dim sketch6 As Sketch

Set sketch6 = sketches4.Add(reference79)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = 0#
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = -1#
arrayOfVariantOfDouble6(4) = 0#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = -0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6

part4.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0penEdition()

Dim geometricElements6 As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D24 As Line2D

Set line2D24 = axis2D6.Getltem("HDirection")
line2D24.ReportName = 1

Dim line2D25 As Line2D

Set line2D25 = axis2D6.Getltem(""VDirection™)
line2D25.ReportName =2

Dim point2D22 As Point2D

Set point2D22 = factory2D6.CreatePoint(A - B / 2,
0#)

point2D22.ReportName = 3

Dim line2D26 As Line2D

Set line2D26 = factory2D6.CreateLine(0#, 0#, A - B/
2, 0#)

line2D26.ReportName =4

line2D26.Construction = True

Dim point2D23 As Point2D

Set point2D23 = axis2D6.Getltem("Origin™)

line2D 26.StartPoint = point2D23

line2D26.EndPoint = point2D22



Dim constraintsé As Constraints
Set constraints6 = sketch6.Constraints

Dim reference81 As Reference

Set reference81 =
part4.CreateReferenceFromObject(line2D 26)

Dim reference82 As Reference

Set reference82 =
part4.CreateReferenceFromObject(line2D24)

Dim constraint39 As Constraint

Set constraint39 =
constraints6.AddBIEItCst(catCstTypeHorizontality,
reference81, reference82)

constraint39.Mode = catCstModeDrivingDimension

Dim reference83 As Reference

Set reference83 =
part4.CreateReferenceFromObject(line2D 26)

Dim constraint40 As Constraint

Set constraint40 =
constraints6.AddMonoEItCst(catCstTypeLength,
reference83)

constraint40.Mode = catCstModeDrivingDimension
Dim length18 As Length

Set length18 = constraint40.Dimension
length18.Value=A-B/2

Dim point2D24 As Point2D

Set point2D24 = factory2D6.CreatePoint(0, (D / 2
d /2)/2+d_/2)

point2D24.ReportName = 5

Dim line2D27 As Line2D

Set line2D27 = factory2D6.CreateLine(A - B / 2, 0#,
0,(D/2-d_/2)/2+d_12)

line2D27.ReportName = 6

line2D27.Construction = True

line2D27.StartPoint = point2D22

line2D27.EndPoint = point2D24

Dim reference84 As Reference

Set reference84 =
part4.CreateReferenceFromObject(line2D27)

Dim reference85 As Reference

Set reference85 =
part4.CreateReferenceFromObject(line2D24)

Dim constraint41 As Constraint

Set constraint4l =
constraints6.AddBIEItCst(catCstTypeAngle,
reference84, reference85)

constraint41.Mode = catCstModeDrivingDimension
constraint41.AngleSector = catCstAngleSectorl

Dim angle3 As angle

Set angle3 = constraint41.Dimension

angle3.Value = 50#

Dim reference86 As Reference

Set reference86 =
part4.CreateReferenceFromObject(point2D24)

Dim reference87 As Reference

Set reference87 =
part4.CreateReferenceFromObject(line2D24)

Dim constraint42 As Constraint

Set constraint42 =
constraints6.AddBIEItCst(catCstTypeDistance,
reference86, reference87)

constraint42.Mode = catCstModeDrivingDimension

Dim length19 As Length
Set length19 = constraint42.Dimension
length19.Value=(D/2-d_/2)/2+d_/2

Dim point2D25 As Point2D

Set point2D25 = factory2D6.CreatePoint(B / 2, (D / 2
-d_/2)/2+d_/2+(d_1/2-d_/2)/3)
point2D25.ReportName = 7

Dim point2D26 As Point2D

Set point2D26 = factory2D6.CreatePoint(-B / 2, (D /
2-d_12)/2+d_/2)

point2D26.ReportName = 8

Dim line2D28 As Line2D

Set line2D28 = factory2D6.CreateLine(B /2, (D / 2 -
d_/2)/2+d_/2+(d_1/2-d_/2)/3,-B/2,(D/
2-d_12)/2+d_/2)

line2D28.ReportName =9

line2D 28.StartPoint = point2D25

line2D 28.EndPoint = point2D26

Dim reference88 As Reference

Set reference88 =
part4.CreateReferenceFromObject(point2D25)

Dim reference89 As Reference

Set reference89 =
part4.CreateReferenceFromObiject(line2D 25)

Dim constraint43 As Constraint

Set constraint43 =
constraints6.AddBIEItCst(catCstTypeDistance,
reference88, reference89)

constraint43.Mode = catCstModeDrivingDimension
Dim length20 As Length

Set length20 = constraint43.Dimension
length20.Value =B/ 2

Dim reference90 As Reference

Set reference90 =
part4.CreateReferenceFromObject(point2D25)

Dim reference91 As Reference

Set reference9l =
part4.CreateReferenceFromObject(line2D24)

Dim constraint44 As Constraint

Set constraint44 =
constraints6.AddBIEItCst(catCstTypeDistance,
reference90, reference91)

constraint44.Mode = catCstModeDrivingDimension
Dim length21 As Length

Set length21 = constraint44.Dimension
length2l.Value=(D/2-d_/2)/2+d_/2+(d_1/
2-d_/2)/3

Dim reference92 As Reference

Set reference92 =
part4.CreateReferenceFromObject(point2D24)

Dim reference93 As Reference

Set reference93 =
part4.CreateReferenceFromObiject(line2D28)

Dim constraint45 As Constraint

Set constraint45 =
constraints6.AddBIEItCst(catCstTypeDistance,
reference92, reference93)

constraint45.Mode = catCstModeDrivingDimension
Dim length22 As Length

Set length22 = constraint45.Dimension
length22.Value=(d_1/2-d_/2)/ 10

Dim reference94 As Reference
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Set reference94 =
part4.CreateReferenceFromObject(point2D26)

Dim reference95 As Reference

Set reference95 =
part4.CreateReferenceFromObject(line2D25)

Dim constraint46 As Constraint

Set constraint46 =
constraints6.AddBIEItCst(catCstTypeDistance,
reference94, reference95)

constraint46.Mode = catCstModeDrivingDimension
Dim length23 As Length

Set length23 = constraint46.Dimension
length23.Value=B/ 2

Dim point2D27 As Point2D

Set point2D27 = factory2D6.CreatePoint(B /2, (D / 2
-d_/2)/2+d_/2)

point2D27.ReportName = 10

Dim line2D29 As Line2D

Set line2D29 = factory2D6.CreateLine(B /2, (D / 2 -
d /2)/2+d_/2+(d_1/2-d_/2)/3,B/2,(D/2
-d_/2)/2+d_/2)

line2D29.ReportName = 11

line2D29.StartPoint = point2D25

line2D29.EndPoint = point2D27

Dim reference96 As Reference

Set reference96 =
part4.CreateReferenceFromObject(line2D29)

Dim reference97 As Reference

Set reference97 =
part4.CreateReferenceFromObject(line2D 25)

Dim constraint47 As Constraint

Set constraint47 =
constraints6.AddBIEItCst(catCstTypeVerticality,
reference96, reference97)

constraint47.Mode = catCstModeDrivingDimension

Dim reference98 As Reference

Set reference98 =
part4.CreateReferenceFromObject(line2D29)

Dim constraint48 As Constraint

Set constraint48 =
constraints6.AddMonoEItCst(catCstTypeLength,
reference98)

constraint48.Mode = catCstModeDrivingDimension
Dim length24 As Length

Set length24 = constraint48.Dimension
length24.Value=(d_1/2-d_/2)/5

Dim point2D28 As Point2D

Set point2D28 = factory2D6.CreatePoint(-B / 2, (D /
2-d_/2)/2+d_/2)

point2D28.ReportName = 12

Dim line2D30 As Line2D

Set line2D30 = factory2D6.CreateLine(B /2, (D / 2 -
d_/2)/2+d_/2,-B/2,(D/2-d_/2)/2+d_12)
line2D30.ReportName = 13

line2D30.StartPoint = point2D27

line2D30.EndPoint = point2D28

Dim reference99 As Reference

Set reference99 =
part4.CreateReferenceFromObject(line2D30)

Dim reference100 As Reference

Set reference100 =
part4.CreateReferenceFromObject(line2D28)
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Dim constraint49 As Constraint

Set constraint49 =
constraints6.AddBIEItCst(catCstTypeParallelism,
reference99, reference100)

constraint49.Mode = catCstModeDrivingDimension

Dim line2D31 As Line2D

Set line2D31 = factory2D6.CreateLine(-B/ 2, (D / 2 -
d/2)/2+d_/2,-B/2,(D/2-d_/2)/2+d_/2
+1)

line2D31.ReportName = 14

line2D31.StartPoint = point2D26

line2D31.EndPoint = point2D28

Dim referencel01 As Reference

Set referencel01 =
part4.CreateReferenceFromObject(line2D31)

Dim referencel02 As Reference

Set referencel02 =
part4.CreateReferenceFromObject(line2D25)

Dim constraint50 As Constraint

Set constraint50 =
constraints6.AddBIEItCst(catCstTypeVerticality,
referencel01, reference102)

constraint50.Mode = catCstModeDrivingDimension

sketch6.CloseEdition
part4.InWorkObject = sketch6
part4.Update

Dim reference103 As Reference

Set reference103 = originElements4.PlaneYZ
Dim sketch7 As Sketch

Set sketch7 = sketches4.Add(reference103)
Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 0#
arrayOfVariantOfDouble7(4) = 1#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 0#
arrayOfVariantOfDouble7(8) = 1#

Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7

part4.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.OpenEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.ltem("Absolute Axis")

Dim line2D32 As Line2D

Set line2D32 = axis2D7.Getltem("HDirection™)
line2D32.ReportName = 1

Dim line2D33 As Line2D

Set line2D33 = axis2D7.Getltem("VDirection™)
line2D33.ReportName =2

Dim circle2D6 As Circle2D
Set circle2D6 = factory2D7.CreateClosedCircle(0#,
0#,(D/2-d_/2)/2+d_12)



Dim point2D29 As Point2D

Set point2D29 = axis2D7.Getltem("Origin")
circle2D6.CenterPoint = point2D29
circle2D6.ReportName = 3

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim referencel04 As Reference

Set referencel04 =
part4.CreateReferenceFromObject(circle2D6)

Dim constraint51 As Constraint

Set constraint51 =
constraints7.AddMonoEltCst(catCstTypeRadius,
referencel04)

constraint51.Mode = catCstModeDrivingDimension
Dim length25 As Length

Set length25 = constraint51.Dimension
length25.Value=(D/2-d_/2)/2+d_/2

sketch7.CloseEdition
part4.InWorkObject = sketch7
part4.Update

Dim shapeFactory4 As ShapeFactory

Set shapeFactory4 = part4.ShapeFactory

Dim rib3 As Rib

Set rib3 =
shapeFactory4.AddNewRibFromRef(Nothing,
Nothing)

Dim reference105 As Reference

Set referencel05 =
part4.CreateReferenceFromObject(sketch6)
rib3.SetProfileElement reference105

Dim referencel06 As Reference

Set referencel06 =
part4.CreateReferenceFromObject(sketch7)
rib3.CenterCurveElement = reference106

part4.Update

Dim referencel07 As Reference

Set reference107 = originElements4.PlaneXY
Dim sketch8 As Sketch

Set sketch8 = sketches4.Add(reference107)
Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0#
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 1#
arrayOfVariantOfDouble8(4) = 0#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 1#
arrayOfVariantOfDouble8(8) = 0#

Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8
part4.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("Absolute Axis")

Dim line2D34 As Line2D
Set line2D34 = axis2D8.Getltem("HDirection™)
line2D34.ReportName = 1
Dim line2D35 As Line2D
Set line2D35 = axis2D8.Getltem(""VDirection")
line2D35.ReportName = 2

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D8.CreateClosedCircle(0#,
0#,B/1.555/2)

Dim point2D33 As Point2D

Set point2D33 = axis2D8.Getltem("Origin™)
circle2D7.CenterPoint = point2D33
circle2D7.ReportName = 3

Dim constraints8 As Constraints

Set constraints8 = sketch8.Constraints

Dim reference108 As Reference

Set referencel08 =
part4.CreateReferenceFromObiject(circle2D7)

Dim constraint52 As Constraint

Set constraint52 =
constraints8. AddMonoEItCst(catCstTypeRadius,
reference108)

constraint52.Mode = catCstModeDrivingDimension
Dim length26 As Length

Set length26 = constraint52.Dimension
length26.Value = B/ 1.555/ 2

sketch8.CloseEdition
part4.InWorkObject = sketch8
part4.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactory4.AddNewPocket(sketch8, 20#)
pocketl.DirectionOrientation =
catRegularOrientation

Dim limitl As Limit

Set limit1 = pocket1.FirstLimit

limitl.LimitMode = catUpToLastLimit

part4.Update

Dim reference109 As Reference

Set reference109 =
part4.CreateReferenceFromName("")

Dim referencel10 As Reference

Set referencel10 =
part4.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactory4.AddNewCircPattern(pocketl, 1, 2,
20#, 45#, 1, 1, referencel09, referencell0, True, O#,
True)

circPatternl.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartition1 As angularRepartition
Set angularRepartitionl =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos

primero el nimero pi
Const Pl = 3.14159265358979
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‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesd_/2+(D/2-d_/2)/2

Dim longitud As Double
longitud=2*PI*(d_/2+(D/2-d_/2)/2)
'crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre bolas sea del radio de bola por
lo que multiplicamos la

'variable longitud por 3/2 veces el didmetro de una
bola

Dim variableaux As Double

variableaux = Math.Round(longitud / 3/ 2 * B /
1.555))

'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition1.InstancesCount
intParam.Value = variableaux

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angle As angle

Set angle = angularRepartition1.AngularSpacing
angle.Value = 360 / variableaux

Dim referencelll As Reference

Set referencelll =
part4.CreateReferenceFromObject(line2D34)
circPatternl.SetRotationAxis referencelll

part4.Update

Dim product4 As Product

Set product4 = partDocument4.Getltem("'Part4")
product4.PartNumber = "jaula™

partDocument4.SaveAs objPath & "\jaula.CATPart"
partDocument4.Close

S —— ENSAMBLAJE

Dim documents5 As Documents
Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument
Set productDocumentl =
documents5.Add("'Product")

Dim product5 As Product
Set product5 = productDocumentl.Product

Dim products1 As Products
Set productsl1 = product5.Products

Dim arrayOfVariantOfBSTR1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\aroext.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Set productDocumentl = CATIA.ActiveDocument

Dim constraints9 As Constraints

Set constraints9 =
product5.Connections("CATIAConstraints™)
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'Fix del aro externo

Dim referencel12 As Reference

Set referencell2 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Product5/aroexterno.1/")

Dim constraint53 As Constraint

Set constraint53 =
constraints9.AddMonoEItCst(catCstTypeReference,
referencel12)

Dim arrayOfVariantOfBSTR2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\aroint.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

‘coincidencia de ejes de los aros externo e interno
Dim referencel13 As Reference

Set referencell3 =
product5.CreateReferenceFromName("Product5/aroi
nterno.1/!Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3); Brp:(Sketch.2;6)));None:();Cf11:());
EdgeFillet.1_ResultOUT;Z0;G3055))")

Dim referencel14 As Reference

Set referencell4 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3);Brp:(Sketch.2;7)));None:();Cf11:();
EdgeFillet.2_ResultOUT;Z0;G3055))")

Dim constraint54 As Constraint

Set constraint54 =
constraints9.AddBIEItCst(catCstTypeOn,
referencel13, referencell4)

Dim arrayOfVariantOfBSTR3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\bolas.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

Dim referencel15 As Reference

Set referencell5 =
product5.CreateReferenceFromName("Product5/jaula
1/1Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(S
ketch.2;3);Brp:(Sketch.1;9)));None:();Cf11:());CircPa
ttern.1_ResultOUT;Z0;G3055))")

Dim constraint55 As Constraint

Set constraint55 =
constraints9.AddBIEItCst(catCstTypeOn,
referencel14, referencell5)

‘fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim referencel16 As Reference

Set referencell6 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(



Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim referencell7 As Reference

Set referencell? =
product5.CreateReferenceFromName("'Product5/aroi
nterno.1/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());Edg
eFillet.1_ResultOUT;Z0;G3055)")

Dim constraint56 As Constraint

Set constraint56 =
constraints9.AddBIEItCst(catCstTypeDistance,
referencell6, referencell?)

Dim length27 As Length

Set length27 = constraint56.Dimension
length27.Value = 0#

constraint56.Orientation = catCstOrientSame

'idem para el aro externo y la jaula

Dim reference118 As Reference

Set referencell8 =
product5.CreateReferenceFromName("Product5/jaula
.1/1Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.
2;3);Brp:(Sketch.1;14)));None:();Cf11:());CircPattern
.1 _ResultOUT;Z0;G3055)")

Dim constraint57 As Constraint

Set constraint57 =
constraints9.AddBIEItCst(catCstTypeDistance,
referencel16, referencel18)

Dim length28 As Length

Set length28 = constraint57.Dimension
length28.Value = 0#

constraint57.Orientation = catCstOrientSame
product5.Update

'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
1/1zx plane™)

Dim constraintc1 As Constraint

Set constraintcl =
constraints9.AddBIEItCst(catCstTypeDistance,
referencecl, referencec2)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("'Product5/bola
s.1/lyz plane™)

Dim referencec4 As Reference

Set referencecd =
product5.CreateReferenceFromName("Product5/jaul
.1/yz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints9.AddBIEItCst(catCstTypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencecs =
product5.CreateReferenceFromName("Product5/bola
s.1/1xy plane™)

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints9.AddBIEItCst(catCstTypeDistance,
referencec5, referencec6)

product5.Update

productDocumentl.SaveAs objPath &
"\Angular.CATProduct"

End Sub

. Ensamblaje en Tdndem de rodamientos

de bolas con contacto anqular.

Dim arrayOfVariantOfBSTR5(0)
arrayOfVariantOfBSTR5(0) = objPath &
"\aroext.catpart™

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR5, "All"

Set productDocumentl = CATIA.ActiveDocument

Dim constraints10 As Constraints
Set constraints10 =
product5.Connections("CATIAConstraints™)

Dim arrayOfVariantOfBSTR6(0)
arrayOfVariantOfBSTR6(0) = objPath &
"\aroint.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR6, "All"

‘coincidencia de ejes de los aros externo e interno
Dim referencel19 As Reference

Set referencel19 =
product5.CreateReferenceFromName("Product5/aroi
nterno.2/!Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3); Brp:(Sketch.2;6)));None:();Cf11:());
EdgeFillet.1_ResultOUT;Z0;G3055))")

Dim reference120 As Reference

Set referencel120 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3); Brp:(Sketch.2;7)));None:();Cf11:());
EdgeFillet.2_ResultOUT;Z0;G3055))")

Dim constraint58 As Constraint

Set constraint58 =
constraints10.AddBIEItCst(catCstTypeOn,
referencel19, reference120)

Dim arrayOfVariantOfBSTR7(0)
arrayOfVariantOfBSTR7(0) = objPath &
"\bolas.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR7, "All"

Dim arrayOfVariantOfBSTR8(0)
arrayOfVariantOfBSTR8(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTRS, "All"

Dim referencel21 As Reference
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Set referencel21 =
product5.CreateReferenceFromName("Product5/jaula
.2'Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(S
ketch.2;3);Brp:(Sketch.1;9)));None:();Cf11:());CircPa
ttern.1_ResultOUT;Z0;G3055))")

Dim constraint59 As Constraint

Set constraint59 =
constraints10.AddBIE ItCst(catCst TypeOn,
referencel20, referencel21)

'fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim referencel22 As Reference

Set referencel22 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!1Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim referencel23 As Reference

Set referencel23 =
product5.CreateReferenceFromName("Product5/aroi
nterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());Edg
eFillet.1_ResultOUT;Z0;G3055)")

Dim constraint60 As Constraint

Set constraint60 =
constraints10.AddBIEItCst(catCst TypeDistance,
reference122, referencel23)

Dim length29 As Length

Set length29 = constraint60.Dimension
length29.Value = 0#

constraint60.Orientation = catCstOrientSame

‘idem para el aro externo y la jaula

Dim referencel24 As Reference

Set referencel24 =
product5.CreateReferenceFromName("Product5/jaula
.2/'Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.
2;3);Brp:(Sketch.1;14)));None:();Cf11:());CircPattern
.1 _ResultOUT;Z0;G3055)")

Dim constraint61 As Constraint

Set constraint61 =
constraints10.AddBIiEItCst(catCst TypeDistance,
referencel22, referencel24)

Dim length30 As Length

Set length30 = constraint61.Dimension
length30.Value = 0#

constraint61.Orientation = catCstOrientSame

‘contacto de las caras de los rodamientos completos
Dim referencel125 As Reference

Set referencel25 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim referencel26 As Reference

Set referencel26 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;19)));None:();Cf11:());Edg
eFillet.2_ResultOUT;Z0;G3055)")

Dim constraint62 As Constraint

Set constraint62 =
constraints10.AddBIEItCst(catCst TypeSurfContact,
referencel25, referencel26)
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'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
.1/1zx plane™)

Dim constraintcl As Constraint

Set constraintcl =
constraints10.AddBIEItCst(catCst TypeDistance,
referencecl, referencec?)

Dim referencec3 As Reference

Set referencec3 =
productb.CreateReferenceFromName("Product5/bola
s.1/yz plane™)

Dim referencec4 As Reference

Set referencec4 =
product5.CreateReferenceFromName("Product5/jaula
1/yz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencec5 =
product5.CreateReferenceFromName("Product5/bola
s.1/1xy plane")

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName(*Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update

'Fijamos las bolas a los huecos de la jaula.

Dim referencedl As Reference

Set referencedl =
product5.CreateReferenceFromName("Product5/bola
s.2/'zx plane™)

Dim referenced2 As Reference

Set referenced2 =
product5.CreateReferenceFromName(""Product5/jaula
.2/'zx plane™)

Dim constraintd1 As Constraint

Set constraintdl =
constraints10.AddBIEItCst(catCst TypeDistance,
referencedl, referenced?2)

Dim referenced3 As Reference

Set referenced3 =
product5.CreateReferenceFromName("Product5/bola
s.2/'yz plane™)

Dim referenced4 As Reference

Set referenced4 =
product5.CreateReferenceFromName(*Product5/jaula
.2/'yz plane™)

Dim constraintd2 As Constraint



Set constraintd2
constraints10.AddBIEItCst(catCst TypeDistance,
referenced3, referenced4)

Dim referenced5 As Reference

Set referenced5 =
product5.CreateReferenceFromName("Product5/bola
s.2/!xy plane")

Dim referenced6 As Reference

Set referenced6 =
product5.CreateReferenceFromName("Product5/jaula
.2/1xy plane™)

Dim constraintd3 As Constraint

Set constraintd3 =
constraints10.AddBIiEItCst(catCst TypeDistance,
referenced5, referenced6)

product5.Update

productDocumentl.SaveAs objPath &
"\AngularEnTandem.CATProduct"
‘productDocumentl.Close

. Ensamblaje en “X” de rodamientos de
bolas con contacto angular.

Dim arrayOfVariantOfBSTR5(0)
arrayOfVariantOfBSTR5(0) = objPath &
"\aroext.catpart”

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR5, "All"

Set productDocumentl = CATIA.ActiveDocument

Dim constraints10 As Constraints
Set constraints10 =
product5.Connections("CATIAConstraints™)

Dim arrayOfVariantOfBSTR6(0)
arrayOfVariantOfBSTR6(0) = objPath &
"\aroint.catpart™

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR6, "All"

‘coincidencia de ejes de los aros externo e interno
Dim referencel19 As Reference

Set referencell9 =
product5.CreateReferenceFromName("Product5/aroi
nterno.2/!'Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3); Brp:(Sketch.2;6)));None:();Cf11:());
EdgeFillet.1_ResultOUT;Z0;G3055))")

Dim referencel20 As Reference

Set reference120 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/1Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3); Brp:(Sketch.2;7)));None:();Cf11:());
EdgeFillet.2_ResultOUT;Z0;G3055))")

Dim constraint58 As Constraint

Set constraint58 =
constraints10.AddBIiEItCst(catCst TypeOn,
reference119, reference120)

Dim arrayOfVariantOfBSTR 7(0)
arrayOfVariantOfBSTR7(0) = objPath &
"\bolas.catpart™

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR7, "All"

Dim arrayOfVariantOfBSTR8(0)
arrayOfVariantOfBSTR8(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTRS, "All"

Dim referencel21 As Reference

Set referencel21 =
product5.CreateReferenceFromName("Product5/jaula
2/1Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(S
ketch.2;3);Brp:(Sketch.1;9)));None:();Cf11:());CircPa
ttern.1_ResultOUT;Z0;G3055))")

Dim constraint59 As Constraint

Set constraint59 =
constraints10.AddBIEItCst(catCst TypeOn,
referencel20, referencel2l)

'fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim referencel22 As Reference

Set referencel22 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim referencel23 As Reference

Set referencel23 =
product5.CreateReferenceFromName(""Product5/aroi
nterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());Edg
eFillet.1_ResultOUT;Z0;G3055)")

Dim constraint60 As Constraint

Set constraint60 =
constraints10.AddBIiEItCst(catCst TypeDistance,
referencel22, referencel23)

Dim length29 As Length

Set length29 = constraint60.Dimension
length29.Value = 0#

constraint60.Orientation = catCstOrientSame

'idem para el aro externo y la jaula

Dim referencel24 As Reference

Set referencel24 =
product5.CreateReferenceFromName(*Product5/jaula
.2/1Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.
2:3):Brp:(Sketch.1;14)));None:();Cf11:());CircPattern
.1 ResultOUT;Z0;G3055)")

Dim constraint61 As Constraint

Set constraint61 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencel22, referencel24)

Dim length30 As Length

Set length30 = constraint61.Dimension
length30.Value = 0#

constraint61.Orientation = catCstOrientSame

‘contacto de las caras de los rodamientos completos
Dim referencel25 As Reference

Set referencel25 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;19)));None:();Cf11:());Edg
eFillet.2_ResultOUT;Z0;G3055)")

Dim reference126 As Reference

Set referencel26 =
product5.CreateReferenceFromName("Product5/aroe
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xterno.1/!'Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;19)));None:();Cf11:());Edg
eFillet.2_ResultOUT;Z0;G3055)")

Dim constraint62 As Constraint

Set constraint62 =
constraints10.AddBiE [tCst(catCst TypeSurfContact,
referencel25, referencel26)

'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
1/1zx plane™)

Dim constraintc1 As Constraint

Set constraintcl =
constraints10.AddBIEItCst(catCst TypeDistance,
referencecl, referencec2)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("'Product5/bola
s.1/lyz plane™)

Dim referencec4 As Reference

Set referencecd =
product5.CreateReferenceFromName("'Product5/jaula
.1/yz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencecb =
product5.CreateReferenceFromName("'Product5/bola
s.1/1xy plane")

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update

'Fijamos las bolas a los huecos de la jaula.

Dim referenced1 As Reference

Set referencedl =
product5.CreateReferenceFromName("Product5/bola
s.2/1zx plane™)

Dim referenced2 As Reference

Set referenced?2 =
product5.CreateReferenceFromName("Product5/jaula
.2/'zx plane™)

Dim constraintd1 As Constraint

Set constraintd1 =

constraints10.AddBiEItCst(catCst TypeDistance,
referencedl, referenced2)

Dim referenced3 As Reference
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Set referenced3 =
product5.CreateReferenceFromName("'Product5/bola
s.2/lyz plane™)

Dim referenced4 As Reference

Set referenced4 =
product5.CreateReferenceFromName("Product5/jaula
.2/lyz plane™)

Dim constraintd2 As Constraint

Set constraintd?2 =
constraints10.AddBIEItCst(catCst TypeDistance,
referenced3, referenced4)

Dim referenced5 As Reference

Set referenced5 =
product5.CreateReferenceFromName("Product5/bola
s.2/1xy plane")

Dim referenced6 As Reference

Set referenced6 =
product5.CreateReferenceFromName("Product5/jaula
.2/1xy plane™)

Dim constraintd3 As Constraint

Set constraintd3 =
constraints10.AddBIEItCst(catCst TypeDistance,
referenced5, referenced6)

product5.Update

productDocumentl.SaveAs objPath &
"\AngularEnX.CATProduct"
. Ensamblaje en “O” de rodamientos de

bolas con contacto angular.

Dim arrayOfVariantOfBSTR5(0)
arrayOfVariantOfBSTR5(0) = objPath &
"\aroext.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR5, "All"

Set productDocumentl = CATIA.ActiveDocument

Dim constraints10 As Constraints
Set constraints10 =
product5.Connections("CATIAConstraints™)

Dim arrayOfVariantOfBSTR6(0)
arrayOfVariantOfBSTR6(0) = objPath &
"\aroint.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR6, "All"

‘coincidencia de ejes de los aros externo e interno
Dim reference119 As Reference

Set referencell9 =
product5.CreateReferenceFromName("'Product5/aroi
nterno.2/!'Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3);Brp:(Sketch.2;6)));None:();Cf11:());
EdgeFillet.1_ResultOUT;Z0;G3055))")

Dim reference120 As Reference

Set referencel20 =
productb.CreateReferenceFromName("Product5/aroe
xterno.2/1Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(
Brp:(Sketch.1;3);Brp:(Sketch.2;7)));None:();Cf11:());
EdgeFillet.2_ResultOUT;Z0;G3055))")

Dim constraint58 As Constraint

Set constraint58 =
constraints10.AddBIEItCst(catCstTypeOn,
referencel19, reference120)



Dim arrayOfVariantOfBSTR 7(0)
arrayOfVariantOfBSTR7(0) = objPath &
"\bolas.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR7, "All"

Dim arrayOfVariantOfBSTR8(0)
arrayOfVariantOfBSTR8(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTRS, "All"

Dim referencel21 As Reference

Set referencel2l =
product5.CreateReferenceFromName("Product5/jaula
.2/1Axis:(Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(S
ketch.2;3);Brp:(Sketch.1;9)));None:();Cf11:());CircPa
ttern.1_ResultOUT;Z0;G3055))")

Dim constraint59 As Constraint

Set constraint59 =
constraints10.AddBIEItCst(catCst TypeOn,
reference120, referencel21)

'fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim referencel22 As Reference

Set referencel22 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/1Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim reference123 As Reference

Set referencel23 =
product5.CreateReferenceFromName("Product5/aroi
nterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;18)));None:();Cf11:());Edg
eFillet.1_ResultOUT;Z0;G3055)")

Dim constraint60 As Constraint

Set constraint60 =
constraints10.AddBIiEItCst(catCst TypeDistance,
referencel22, referencel23)

Dim length29 As Length

Set length29 = constraint60.Dimension
length29.Value = 0#

constraint60.Orientation = catCstOrientSame

‘idem para el aro externo y la jaula

Dim referencel24 As Reference

Set referencel24 =
product5.CreateReferenceFromName("'Product5/jaula
.2/1Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(Sketch.
2;3);Brp:(Sketch.1;14)));None:();Cf11:());CircPattern
.1 _ResultOUT;Z0;G3055)")

Dim constraint61 As Constraint

Set constraint61 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencel22, referencel24)

Dim length30 As Length

Set length30 = constraint61.Dimension
length30.Value = 0#

constraint61.Orientation = catCstOrientSame

‘contacto de las caras de los rodamientos completos
Dim referencel125 As Reference

Set referencel25 =
product5.CreateReferenceFromName("Product5/aroe
xterno.2/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim reference126 As Reference

Set referencel26 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Selection_RSur:(Face:(Brp:(Rib.1;0:(Brp:(
Sketch.1;3);Brp:(Sketch.2;9)));None:();Cf11:());Edge
Fillet.2_ResultOUT;Z0;G3055)")

Dim constraint62 As Constraint

Set constraint62 =
constraints10.AddBIEItCst(catCst TypeSurfContact,
referencel25, referencel26)

'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
1/1zx plane™)

Dim constraintcl As Constraint

Set constraintcl =
constraints10.AddBIEItCst(catCst TypeDistance,
referencecl, referencec2)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("Product5/bola
s.1/yz plane™)

Dim referencec4 As Reference

Set referencecd =
product5.CreateReferenceFromName(*Product5/jaula
1/tyz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencecb =
product5.CreateReferenceFromName("Product5/bola
s.1/!xy plane™)

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("'Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints10.AddBIEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update

'Fijamos las bolas a los huecos de la jaula.

Dim referencedl As Reference

Set referencedl =
productb.CreateReferenceFromName("Product5/bola
s.2/'zx plane™)

Dim referenced2 As Reference

Set referenced2 =
product5.CreateReferenceFromName("Product5/jaula
.2/'zx plane™)
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Dim constraintd1 As Constraint

Set constraintdl =
constraints10.AddBIEItCst(catCst TypeDistance,
referencedl, referenced?2)

Dim referenced3 As Reference

Set referenced3 =
product5.CreateReferenceFromName("'Product5/bola
s.2/'yz plane™)

Dim referenced4 As Reference

Set referenced4 =
product5.CreateReferenceFromName("Product5/jaula
.2/'yz plane™)

Dim constraintd2 As Constraint

Set constraintd?2 =
constraints10.AddBIEItCst(catCst TypeDistance,
referenced3, referenced4)

Dim referenced5 As Reference

Set referenced5 =
product5.CreateReferenceFromName("Product5/bola
s.2/1xy plane™)

Dim referenced6 As Reference

Set referenced6 =
product5.CreateReferenceFromName("'Product5/jaula
.2/1xy plane™)

Dim constraintd3 As Constraint

Set constraintd3 =
constraints10.AddBIEIltCst(catCst TypeDistance,
referenced>5, referenced6)

product5.Update
productDocumentl.SaveAs objPath &
"\AngularEnO.CATProduct"

. Rodamiento axial de bolas.
Private Sub CommandButton1_Click()

Dim documents1 As Documents

Set documents1 = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocumentl = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodies1 As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodies1.ltem("PartBody")

Dim sketches1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

'PAD

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDouble1(1) = 0#
arrayOfVariantOfDoublel(2) = 0#
arrayOfVariantOfDoublel(3) = 0#
arrayOfVariantOfDouble1(4) = 1#
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arrayOfVariantOfDoublel(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDouble1(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElementsl =
sketchl.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElementsl.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName =1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection™)
line2D2.ReportName =2

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObiject(circle2D 1)

Dim constraintl As Constraint

Set constraintl =
constraints1. AddMonoEItCst(catCstTypeRadius,
reference?)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set length1 = constraintl.Dimension
lengthl.VValue=D/2

sketch1.CloseEdition
partl.InWorkObject = sketchl
partl.Update

Dim shapeFactoryl As ShapeFactory
Set shapeFactory1 = partl.ShapeFactory
Dim padl As Pad

Set padl = shapeFactoryl. AddNewPad(sketchl, 0.33
*H/2)

Dim limitl As Limit

Set limit1 = pad1.FirstLimit

Dim length2 As Length

Set length2 = limit1l.Dimension
length2.VValue = 0.33* H /2
padl.lsSymmetric = True

partl.Update

'PoCKET
Dim reference3 As Reference



Set reference3 =
partl.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch2 As Sketch

Set sketch2 = sketches1.Add(reference3)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = 0.33* H/ 2
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2
partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.OpenEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.ltem("Absolute Axis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection™)
line2D4.ReportName = 2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,D1/ 2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromObject(circle2D?2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEltCst(catCstTypeRadius,
reference4)

constraint2.Mode = catCstModeDrivingDimension
Dim length3 As Length

Set length3 = constraint2.Dimension
length3.Value = D1/ 2

sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, 0.33 * H)
Dim limit2 As Limit

Set limit2 = pocketl.FirstLimit
limit2.LimitMode = catUpToLastLimit

partl.Update

'Chaflan
Dim reference5 As Reference
Set reference5 =

partl.CreateReferenceFromName("")

Dim constRadEdgeFilletl As ConstRadEdgeFillet
Set constRadEdgeFilletl =
shapeFactoryl. AddNewSolidEdgeFilletW |thC0nstant
Radius(reference5,
catTangencyFilletEdgePropagation, r)

Dim reference6 As Reference

Set reference6 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocketl)
constRadEdgeFillet1.AddObjectToFillet reference6

Dim reference7 As Reference

Set reference? =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocketl)
constRadEdgeFillet1.AddObjectToFillet reference7

Dim reference8 As Reference

Set reference8 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError; WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocketl)
constRadEdgeFillet1.AddObjectToFillet reference8

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:());Cf11:());WithTemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocketl)
constRadEdgeFillet1.AddObjectToFillet reference9

constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

‘Slot

Dim referencel0 As Reference

Set reference10 = originElements1.PlaneXY
Dim sketch3 As Sketch

Set sketch3 = sketches1.Add(referencel0)

Dim arrayOfVariantOfDouble3(8)
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arrayOfVariantOfDouble3(0) = 0#
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = 1#
arrayOfVariantOfDouble3(4) = 0#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = 1#
arrayOfVariantOfDouble3(8) = 0#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.0penEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.ltem("AbsoluteAxis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection")
line2D5.ReportName = 1

Dim line2D6 As Line2D

Set line2D6 = axis2D3.Getltem("VDirection")
line2D6.ReportName = 2

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(-0.67 * H / 2,
(D-D1)/4+D1/2)

point2D3.ReportName = 3

Dim circle2D3 As Circle2D

Set circle2D3 = factory2D3.CreateClosedCircle(-0.67
*H/2,(D-D1)/4+D1/2,044*H/2)
circle2D3.CenterPoint = point2D3
circle2D3.ReportName = 4

Dim constraints3 As Constraints

Set constraints3 = sketch3.Constraints

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(circle2D3)

Dim constraint3 As Constraint

Set constraint3 =
constraints3.AddMonoEltCst(catCstTypeRadius,
referencell)

constraint3.Mode = catCstModeDrivingDimension
Dim length5 As Length

Set length5 = constraint3.Dimension
length5.Value = 0.44* H /2

Dim referencel2 As Reference

Set referencel?2 =
partl.CreateReferenceFromObject(line2D5)

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(point2D3)

Dim constraint4 As Constraint

Set constraint4 =
constraints3.AddBIEItCst(catCstTypeDistance,
referencel?, referencel3)

constraint4.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint4.Dimension

length6.Value= (D - D1)/4+D1/2
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Dim referencel4 As Reference

Set referencel4 =
partl.CreateReferenceFromObject(line2D6)

Dim referencel5 As Reference

Set referencel5 =
partl.CreateReferenceFromObject(point2D3)

Dim constraint5 As Constraint

Set constraints =
constraints3.AddBIEItCst(catCstTypeDistance,
referencel4, referencel5)

constraint5.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint5.Dimension

length7.Value = 0.67 * H / 2

sketch3.CloseEdition
partl.InWorkObject = sketch3
partl.Update

'Plano auxiliar

Dim hybridShapeFactoryl As HybridShapeFactory
Set hybridShapeFactory1 =
partl.HybridShapeFactory

Dim hybridShapePlaneExplicit1 As
HybridShapePlaneExplicit

Set hybridShapePlaneExplicitl =
originElements1.PlaneYZ

Dim referencel6 As Reference

Set referencel6 =
partl. CreateReferenceFromObject(hybrldShapePIane
Explicitl)

Dim hybridShapePlaneOffsetl As
HybridShapePlaneOffset

Set hybridShapePlaneOffsetl =

hybridShapeFactoryl.Add NewPIaneOffset(reference
16, 0.67 * H/ 2, True)

body1.InsertHybridShape hybridShapePlaneOffset1
partl.InWorkObject = hybridShapePlaneOffsetl

partl.Update

'guia

Dim hybridShapes1 As HybridShapes

Set hybridShapes1 = body1.HybridShapes

Dim referencel?7 As Reference

Set referencel7 = hybridShapesl.ltem("Plane.1")
Dim sketch4 As Sketch

Set sketch4 = sketches1.Add(referencel?)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = -0.67*H/ 2
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0#
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
partl.InWorkObject = sketch4

Dim factory2D4 As Factory2D
Set factory2D4 = sketch4.OpenEdition()



Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D7 As Line2D

Set line2D7 = axis2D4.Getltem("HDirection")
line2D7.ReportName = 1

Dim line2D8 As Line2D

Set line2D8 = axis2D4.Getltem("VDirection")
line2D8.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D4.CreateClosedCircle(0#,
0#,(D-D1)/4+D1/2)

Dim point2D4 As Point2D

Set point2D4 = axis2D4.Getltem("Origin™)
circle2D4.CenterPoint = point2D4
circle2D4.ReportName = 3

Dim constraints4 As Constraints

Set constraints4 = sketch4.Constraints

Dim referencel8 As Reference

Set referencel8 =
partl.CreateReferenceFromObject(circle2D4)

Dim constrainté As Constraint

Set constraint6 =
constraints4. AddMonoEltCst(catCstTypeRadius,
referencel8)

constraint6.Mode = catCstModeDrivingDimension
Dim length8 As Length

Set length8 = constraint6.Dimension
length8.Value= (D - D1)/4+D1/2

sketch4.CloseEdition
partl.InWorkObject = sketch4
partl.Update

Dim slotl As Slot

Set slotl =
shapeFactoryl.AddNewSlotFromRef(Nothing,
Nothing)

Dim referencel9 As Reference

Set referencel9 =
partl.CreateReferenceFromObject(sketch3)
slotl.SetProfileElement referencel9

Dim reference20 As Reference

Set reference20 =
partl.CreateReferenceFromObject(sketch4)
slotl.CenterCurveElement = reference20
partl.UpdateObject slotl

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aro1"
partDocumentl.SaveAs objPath & "\arol.catpart"
partDocumentl.Close

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.ltem("PartBody")

Dim sketches2 As Sketches

Set sketches?2 = body?2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.OriginElements
Dim reference21 As Reference

Set reference21 = originElements2.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches2.Add(reference21)

'PAD

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsolute AxisData
arrayOfVariantOfDouble5
part2.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("Absolute Axis")

Dim line2D9 As Line2D

Set line2D9 = axis2D5.Getltem("HDirection")
line2D9.ReportName = 1

Dim line2D10 As Line2D

Set line2D 10 = axis2D5.Getltem(""VDirection™)
line2D10.ReportName =2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D5.CreateClosedCircle(0#,
0#,d_1/2)

Dim point2D5 As Point2D

Set point2D5 = axis2D5.Getltem("Origin™)
circle2D5.CenterPoint = point2D5
circle2D5.ReportName = 3

Dim constraints5 As Constraints

Set constraints5 = sketch5.Constraints

Dim reference22 As Reference

Set reference22 =
part2.CreateReferenceFromObiject(circle2D5)

Dim constraint7 As Constraint

Set constraint? =
constraints5.AddMonoEItCst(catCstTypeRadius,
reference22)

constraint7.Mode = catCstModeDrivingDimension
Dim length9 As Length

Set length9 = constraint7.Dimension
length9.Value=d_1/2

sketch5.CloseEdition
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part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory2 = part2.ShapeFactory
Dim pad2 As Pad

Set pad2 = shapeFactory2.AddNewPad(sketch5, 0.33
*H/2)

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length10 As Length

Set length10 = limit3.Dimension
length10.Value=0.33*H/2
pad2.IsSymmetric = True

part2.Update

'PoCKET
Dim reference23 As Reference
Set reference23 =

part2.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch6 As Sketch

Set sketch6 = sketches2.Add(reference23)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) =0.33* H/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6
part2.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElementsé As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D6.Getltem("HDirection")
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D6.Getltem(""VDirection")
line2D12.ReportName = 2

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D7 As Point2D

Set point2D7 = axis2D6.Getltem("Origin")
circle2D7.CenterPoint = point2D7
circle2D7.ReportName = 3

Dim constraintsé As Constraints

Set constraints6 = sketch6.Constraints
Dim reference24 As Reference
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Set reference24 =
part2.CreateReferenceFromObject(circle2D7)
Dim constraint8 As Constraint

Set constraint8 =
constraints6. AddMonoEItCst(catCstTypeRadius,
reference24)

constraint8.Mode = catCstModeDrivingDimension
Dim length11 As Length

Set length11 = constraint8.Dimension
lengthll.Value=d_/2

sketch6.CloseEdition
part2.InWorkObject = sketch6
part2.Update

Dim pocket2 As Pocket

Set pocket2 =
shapeFactory2. AddNewPocket(sketch6, 0.33 * H)
Dim limit4 As Limit

Set limit4 = pocket2.FirstLimit

limit4.LimitMode = catUpToLastLimit

part2.Update

'Chaflan
Dim reference25 As Reference
Set reference25 =

part2.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory2.AddNewSolidEdgeFilletw |thC0nstant
Radius(reference25,
catTangencyFilletEdgePropagation, r)

Dim reference26 As Reference

Set reference26 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocket2)
constRadEdgeFillet2.AddObjectToFillet reference26

Dim reference27 As Reference

Set reference27 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocket2)
constRadEdgeFillet2.AddObjectToFillet reference27

Dim reference28 As Reference

Set reference28 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError; WithSelectingFeatureSupport; M
FBRepVersion_CXR15)", pocket2)
constRadEdgeFillet2.AddObjectToFillet reference28

Dim reference29 As Reference
Set reference29 =
part2.CreateReferenceFromBRepName("REdge: (Edg



e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:();Limits2:());Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocket2)
constRadEdgeFillet2. AddObjectToFillet refe rencezg
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

part2.Update

'Slot

Dim reference30 As Reference

Set reference30 = originElements2.PlaneXY
Dim sketch7 As Sketch

Set sketch7 = sketches2.Add(reference30)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 1#
arrayOfVariantOfDouble7(4) = 0#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 1#
arrayOfVariantOfDouble7(8) = 0#
Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7
part2.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.0penEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.ltem("Absolute Axis")

Dim line2D13 As Line2D

Set line2D13 = axis2D7.Getltem("HDirection")
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D14 = axis2D7.Getltem(""VDirection")
line2D14.ReportName = 2

Dim point2D8 As Point2D

Set point2D8 = factory2D7.CreatePoint(0.67 * H / 2,
((d_1-d)/4)+d_/2)

point2D8.ReportName = 3

Dim circle2D8 As Circle2D

Set circle2D8 = factory2D7.CreateClosedCircle(0.67
*H/2,(d_1-d)/4)+d_/2,044*H/?2)
circle2D8.CenterPoint = point2D8
circle2D8.ReportName = 4

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference31 As Reference

Set reference3l =
part2.CreateReferenceFromObject(circle2D8)

Dim constraint9 As Constraint

Set constraint9 =
constraints7.AddMonoEltCst(catCstTypeRadius,
reference31)

constraint9.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint9.Dimension
length12.Value =0.44* H/ 2

Dim reference32 As Reference

Set reference32 =
part2.CreateReferenceFromObiject(line2D 13)

Dim reference33 As Reference

Set reference33 =
part2.CreateReferenceFromObject(point2D8)

Dim constraint10 As Constraint

Set constraint10 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference32, reference33)

constraint10.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraint10.Dimension
length13.Value =((d_1-d_)/4)+d_/2

Dim reference34 As Reference

Set reference34 =
part2.CreateReferenceFromObiject(line2D 14)

Dim reference35 As Reference

Set reference35 =
part2.CreateReferenceFromObject(point2D8)

Dim constraint1l As Constraint

Set constraint11 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference34, reference35)

constraint11.Mode = catCstModeDrivingDimension
Dim length14 As Length

Set length14 = constraintl1.Dimension
length14.Value =0.67*H/ 2

sketch7.CloseEdition
part2.InWorkObject = sketch7
part2.Update

'Plano auxiliar

Dim hybridShapeFactory2 As HybrldShapeFactory
Set hybridShapeFactory?2 =
part2.HybridShapeFactory

Dim hybridShapePlaneExplicit2 As
HybridShapePlaneExplicit

Set hybridShapePlaneExplicit2 =
originElements2.PlaneYZ

Dim reference36 As Reference

Set reference36 =
part2. CreateReferenceFromObJect(hybrldShapePIane
Explicit2)

Dim hybridShapePlaneOffset2 As
HybridShapePlaneOffset
Set hybridShapePlaneOffset2 =

hybridShapeFactory2.Add NewPIaneOffset(reference
36, 0.67 * H /2, True)

body?2.InsertHybridShape hybridShapePlaneOffset2
part2.InWorkObject = hybridShapePlaneOffset2

part2.Update

'guia

Dim hybridShapes2 As HybridShapes

Set hybridShapes2 = body2.HybridShapes

Dim reference37 As Reference

Set reference37 = hybridShapes2.l1tem("Plane.1")
Dim sketch8 As Sketch

Set sketch8 = sketches2.Add(reference37)
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Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0.67 *H / 2
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8
part2.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements
Set geometricElements8
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8
geometricElements8.ltem("AbsoluteAxis")
Dim line2D15 As Line2D

Set line2D15 = axis2D8.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D16 = axis2D8.Getltem("VDirection™)
line2D16.ReportName = 2

Dim circle2D9 As Circle2D

Set circle2D9 = factory2D8.CreateClosedCircle(0#,

0#,((d_1-d_)/4)+d_1/2)

Dim point2D9 As Point2D

Set point2D9 = axis2D8.Getltem(*Origin™)
circle2D9.CenterPoint = point2D9
circle2D9.ReportName = 3

Dim constraints8 As Constraints

Set constraints8 = sketch8.Constraints

Dim reference38 As Reference

Set reference38
part2.CreateReferenceFromObject(circle2D9)
Dim constraint12 As Constraint

Set constraint12
constraints8. AddMonoEltCst(catCstTypeRadius,
reference38)

constraint12.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint10.Dimension
length15.Value = ((d_1-d_)/4)+d_/2

sketch8.CloseEdition
part2.InWorkObject = sketch8
part2.Update

Dim slot2 As Slot

Set slot2
shapeFactory2.AddNewSlotFromRef(Nothing,
Nothing)

Dim reference39 As Reference

Set reference39
part2.CreateReferenceFromObject(sketch7)
slot2.SetProfileElement reference39

Dim reference40 As Reference

Set reference40
part2.CreateReferenceFromObject(sketch8)
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slot2.CenterCurveElement = reference40
part2.UpdateObject slot2

Dim product2 As Product

Set product?2 = partDocument2.Getltem("Part2")
product2.PartNumber = "aro2"
partDocument2.SaveAs objPath & "\aro2.CATPart"
partDocument2.Close

Dim documents3 As Documents

Set documents3 = CATIA.Documents

Dim partDocument3 As PartDocument

Set partDocument3 = documents3.Add("Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.ltem(""PartBody")

Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference41 As Reference

Set reference4l = originElements3.PlaneYZ
Dim sketch9 As Sketch

Set sketch9 = sketches3.Add(reference41l)

Dim arrayOfVariantOfDouble9(8)
arrayOfVariantOfDouble9(0) = 0#
arrayOfVariantOfDouble9(1) = 0#
arrayOfVariantOfDouble9(2) = 0#
arrayOfVariantOfDouble9(3) = 0#
arrayOfVariantOfDouble9(4) = 1#
arrayOfVariantOfDouble9(5) = 0#
arrayOfVariantOfDouble9(6) = 0#
arrayOfVariantOfDouble9(7) = 0#
arrayOfVariantOfDouble9(8) = 1#
Set sketch9Variant = sketch9
sketch9Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble9
part3.InWorkObject = sketch9

Dim factory2D9 As Factory2D

Set factory2D9 = sketch9.0OpenEdition()

Dim geometricElements9 As GeometricElements
Set geometricElements9
sketch9.GeometricElements

Dim axis2D9 As Axis2D

Set axis2D9
geometricElements9.ltem("AbsoluteAxis")
Dim line2D17 As Line2D

Set line2D17 = axis2D9.Getltem("HDirection™)
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D 18 = axis2D9.Getltem(""VDirection")
line2D18.ReportName =2

Dim point2D10 As Point2D
Set point2D10 = factory2D9.CreatePoint(0#, (D -
D1)/4+D1/2+ (0.44*H/2))
point2D10.ReportName = 3



Dim point2D11 As Point2D

Set point2D11 = factory2D9.CreatePoint(0#, (D -
D1)/4+D1/2-(044*H/2)
point2D11.ReportName = 4

Dim line2D19 As Line2D

Set line2D19 = factory2D9.CreateLine(0#, (D - D1) /
4+D1/2+(044*H/2),0# (D-D1)/2+D1/4-
(0.44*H/ 2))

line2D19.ReportName =5

line2D19.StartPoint = point2D10

line2D19.EndPoint = point2D11

Dim constraints9 As Constraints

Set constraints9 = sketch9.Constraints

Dim reference42 As Reference

Set reference42 =
part3.CreateReferenceFromObject(point2D10)

Dim reference43 As Reference

Set reference43 =
part3.CreateReferenceFromObject(line2D18)

Dim constraint13 As Constraint

Set constraint13 =
constraints9.AddBIEItCst(catCstTypeOn,
reference42, reference43)

constraint13.Mode = catCstModeDrivingDimension

Dim reference44 As Reference

Set reference44 =
part3.CreateReferenceFromObject(line2D19)

Dim reference45 As Reference

Set reference45 =
part3.CreateReferenceFromObject(line2D 18)

Dim constraint14 As Constraint

Set constraint14 =
constraints9.AddBIEItCst(catCstTypeVerticality,
reference44, reference45)

constraintl4.Mode = catCstModeDrivingDimension

Dim reference46 As Reference

Set reference46 =
part3.CreateReferenceFromObject(line2D 17)

Dim reference47 As Reference

Set reference47 =
part3.CreateReferenceFromObject(point2D10)

Dim constraint15 As Constraint

Set constraint15 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference46, reference47)

constraintl5.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint15.Dimension
length16.Value=(D -D1)/4+ D1/2+ (0.44* (H/

2))

Dim circle2D10 As Circle2D
Set circle2D10 = factory2D9.CreateCircle(0#, (D -
D1)/4+D1/2, (0.44 * H/2), 4712389, 7.853982)

Dim point2D12 As Point2D

Set point2D12 = factory2D9.CreatePoint(0, (D - D1)
/4+D1/2)

circle2D10.CenterPoint = point2D12
circle2D10.ReportName = 6

circle2D10.StartPoint = point2D10
circle2D10.EndPoint = point2D11

sketch9.CloseEdition

part3.InWorkObject = sketch9
part3.Update

Dim shapeFactory3 As ShapeFactory
Set shapeFactory3 = part3.ShapeFactory

Dim shaftl As Shaft
Set shaftl = shapeFactory3.AddNewShaft(sketch9)

'seleccidn del eje de revolucion

Dim ejederev As Reference

Set ejederev =
part3.CreateReferenceFromObject(line2D 18)
shaftl.RevoluteAxis = ejederev

part3.Update

Dim referenceb As Reference

Set referenceb =
part3.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl
part3.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory3.AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
caso es D1+D/4

Dim longitudb As Double

longitudb=2*Plb * (D-D1)/4+ D1/ 2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre BOLAS sera de 5 mm

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / ((0.44 * H) +
(0.22* H)))

'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb

circPatternb.SetRotationAxis reference4l

part3.UpdateObject circPatternb
part3.Update

Dim product3 As Product

Set product3 = partDocument3.Getltem("Part3")
product3.PartNumber = "bolas"
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partDocument3.SaveAs objPath & "\bolas.CATPart"
partDocument3.Close

Dim documents4 As Documents

Set documents4 = CATIA.Documents

Dim partDocument4 As PartDocument

Set partDocument4 = documents4.Add("Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.ltem("PartBody")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.0OriginElements
Dim reference48 As Reference

Set reference48 = originElements4.PlaneYZ
Dim sketch10 As Sketch

Set sketch10 = sketches4.Add(reference48)

Dim arrayOfVariantOfDouble10(8)
arrayOfVariantOfDouble10(0) = O#
arrayOfVariantOfDouble10(1) = O#
arrayOfVariantOfDouble10(2) = 0#
arrayOfVariantOfDouble10(3) = 0#
arrayOfVariantOfDouble10(4) = 1#
arrayOfVariantOfDouble10(5) = 0#
arrayOfVariantOfDouble10(6) = O#
arrayOfVariantOfDouble10(7) = O#
arrayOfVariantOfDouble10(8) = 1#
Set sketch10Variant = sketch10
sketch10Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble10

part4.InWorkObject = sketch10
Dim factory2D10 As Factory2D

Set factory2D10 = sketch10.0OpenEdition()
Dim geometricElements10 As GeometricElements

Set geometricElements10 =

sketch10.GeometricElements
Dim axis2D10 As Axis2D

Set axis2D10 =

geometricElements10.ltem("AbsoluteAxis™)

Dim line2D20 As Line2D

Set line2D20 = axis2D10.Getltem("HDirection")
line2D20.ReportName = 1

Dim line2D21 As Line2D

Set line2D21 = axis2D10.Getltem(""VDirection")
line2D21.ReportName = 2

Dim circle2D11 As Circle2D

Set circle2D11 =

factory2D10.CreateClosedCircle(0#, 0#, D / 2)
Dim point2D13 As Point2D

Set point2D13 = axis2D10.Getltem("Origin®)
circle2D11.CenterPoint = point2D13
circle2D11.ReportName = 3

Dim constraints10 As Constraints

Set constraints10 = sketch10.Constraints
Dim reference49 As Reference
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Set reference49 =
part4.CreateReferenceFromObject(circle2D11)
Dim constraint16 As Constraint

Set constraint16 =
constraints10.AddMonoEItCst(catCstTypeRadius,
reference49)

constraint16.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraint16.Dimension
lengthl7.Value=D/ 2

sketch10.CloseEdition
part4.InWorkObject = sketch10
part4.Update

Dim shapeFactory4 As ShapeFactory
Set shapeFactory4 = part4.ShapeFactory
Dim pad3 As Pad

Set pad3 = shapeFactory4. AddNewPad(sketch10,
0.22 * H)

pad3.IsSymmetric = True

Dim limit5 As Limit

Set limit5 = pad3.FirstLimit

Dim length18 As Length

Set length18 = limit5.Dimension
length18.Value =0.11* H

part4.Update

'POCKET
Dim reference50 As Reference
Set reference50 =

part4.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch11 As Sketch
Set sketch11 = sketches4.Add(reference50)

Dim arrayOfVariantOfDouble11(8)
arrayOfVariantOfDouble11(0) = 0.11 * H
arrayOfVariantOfDouble11(1) = 0#
arrayOfVariantOfDouble11(2) = 0#
arrayOfVariantOfDouble11(3) = 0#
arrayOfVariantOfDoublel1(4) = 1#
arrayOfVariantOfDouble11(5) = 0#
arrayOfVariantOfDoublel11(6) = 0#
arrayOfVariantOfDoublel1(7) = 0#
arrayOfVariantOfDouble11(8) = 1#
Set sketch11Variant = sketch1l
sketch11Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble11
part4.InWorkObject = sketch11l

Dim factory2D11 As Factory2D

Set factory2D11 = sketch11.OpenEdition()

Dim geometricElements11l As GeometricElements
Set geometricElements11 =
sketch11l.GeometricElements

Dim axis2D11 As Axis2D

Set axis2D11 =
geometricElements11.ltem("AbsoluteAxis")

Dim line2D22 As Line2D

Set line2D22 = axis2D11.Getltem("HDirection")
line2D22.ReportName = 1

Dim line2D23 As Line2D

Set line2D23 = axis2D11.Getltem("VDirection")
line2D23.ReportName = 2



Dim circle2D12 As Circle2D

Set circle2D12 =
factory2D11.CreateClosedCircle(0#, 0#, D1/ 2)

Dim point2D14 As Point2D

Set point2D14 = axis2D11.Getltem("Origin™)
circle2D12.CenterPoint = point2D14
circle2D12.ReportName = 3

Dim constraints11 As Constraints

Set constraints11 = sketch11.Constraints

Dim reference51 As Reference

Set reference51 =
part4.CreateReferenceFromObject(circle2D12)

Dim constraintl7 As Constraint

Set constraintl7 =
constraints11.AddMonoEltCst(catCstTypeRadius,
reference51)

constraintl7.Mode = catCstModeDrivingDimension
Dim length19 As Length

Set length19 = constraintl7.Dimension
length19.Value =D1/2

sketch11.CloseEdition
part4.InWorkObject = sketch11
part4.Update

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory4.AddNewPocket(sketch11, 0.22 * H)
Dim limit6 As Limit

Set limit6é = pocket3.FirstLimit

limit6.LimitMode = catUpToLastLimit

part4.Update

'Agujeros del separador

Dim cara As Reference

Set cara =
part4.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pocket.1_Resul
tOUT; Z0;G3055)")

Dim sketch12 As Sketch
Set sketch12 = sketches4.Add(cara)

Dim arrayOfVariantOfDouble12(8)
arrayOfVariantOfDouble12(0) = 0.11 * H
arrayOfVariantOfDouble12(1) = O#
arrayOfVariantOfDouble12(2) = O#
arrayOfVariantOfDouble12(3) = O#
arrayOfVariantOfDouble12(4) = 1#
arrayOfVariantOfDouble12(5) = O#
arrayOfVariantOfDouble12(6) = O#
arrayOfVariantOfDouble12(7) = O#
arrayOfVariantOfDouble12(8) = 1#
Set sketch12Variant = sketch12
sketch12Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble12
part4.InWorkObject = sketch12

Dim factory2D12 As Factory2D

Set factory2D12 = sketch12.0OpenEdition()

Dim geometricElements12 As GeometricElements
Set geometricElements12 =
sketch12.GeometricElements

Dim axis2D12 As Axis2D

Set axis2D12 =
geometricElements12.ltem("AbsoluteAxis™)

Dim line2D24 As Line2D

Set line2D24 = axis2D12.Getltem("HDirection")
line2D24.ReportName = 1

Dim line2D25 As Line2D

Set line2D25 = axis2D12.Getltem(""VDirection")
line2D25.ReportName = 2

Dim point2D15 As Point2D

Set point2D15 = factory2D12.CreatePoint(0#, (D -
D1)/4+D1/2)

point2D15.ReportName = 3

Dim circle2D13 As Circle2D

Set circle2D13
factory2D12.CreateClosedCircle(0#, (D - D1) / 4
D1/2,0.11* H)

circle2D13.CenterPoint = point2D15
circle2D13.ReportName = 4

+

Dim constraints12 As Constraints

Set constraints12 = sketch12.Constraints

Dim reference52 As Reference

Set reference52 =
part4.CreateReferenceFromObject(point2D15)

Dim reference53 As Reference

Set reference53 =
part4.CreateReferenceFromObiject(line2D25)

Dim constraint18 As Constraint

Set constraint18 =
constraints12.AddBIEItCst(catCst TypeOn,
reference52, reference53)

constraint18.Mode = catCstModeDrivingDimension

Dim reference54 As Reference

Set reference54 =
part4.CreateReferenceFromObject(circle2D13)

Dim constraint19 As Constraint

Set constraint19 =
constraints12. AddMonoEItCst(catCstTypeRadius,
reference54)

constraint19.Mode = catCstModeDrivingDimension
Dim length20 As Length

Set length20 = constraint19.Dimension
length20.Value =0.22 * H

Dim reference55 As Reference

Set reference55 =
part4.CreateReferenceFromObject(point2D15)

Dim reference56 As Reference

Set reference56 =
part4.CreateReferenceFromObiject(line2D24)

Dim constraint20 As Constraint

Set constraint20 =
constraints12.AddBIEItCst(catCst TypeDistance,
reference55, reference56)

constraint20.Mode = catCstModeDrivingDimension

Dim length21 As Length
Set length21 = constraint20.Dimension
length21.Value=(D -D1)/4+ D1/ 2

sketch12.CloseEdition

part4.InWorkObject = sketch12
part4.Update
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Dim pocket4 As Pocket

Set pocket4 =
shapeFactory4.AddNewPocket(sketch12, 0.22 * H)
Dim limit7 As Limit

Set limit7 = pocket4.FirstLimit

limit7.LimitMode = catUpToLastLimit

‘partd.Update

'PATRON CIRCULAR

Dim reference57 As Reference

Set referenceb7 =
part4.CreateReferenceFromName("")

Dim reference58 As Reference

Set reference58 =
part4.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactory4. AddNewCircPattern(pocket4, 1, 2,
20#, 454#, 1, 1, reference57, reference58, True, O#,
True)

circPattern1.CircularPatternParameters =
catInstancesand AngularSpacing

Dim angularRepartition1 As angularRepartition
Set angularRepartitionl =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const Pl = 3.14159265358979

'llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
caso es (D+D1)/4

Dim longitud As Double

longitud=2*PI* ((D-D1)/4+ D1/ 2)

‘crearemos una variable auxiliar que usara el
comando mateméatico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre BOLAS sera del radio de estas
Dim variableaux As Double

variableaux = Math.Round(longitud / (0.44 * H +
0.22* H))

'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition1.InstancesCount
intParam.Value = variableaux

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angularRepartition2 As angularRepartition

Set angularRepartition2 =
circPatternl.angularRepartition

Dim angle As angle

Set angle = angularRepartition2.AngularSpacing
angle.Value = 360 / variableaux

Dim refrot7 As Reference

Set refrot7 =
part4.CreateReferenceFromObject(reference48)
circPatternl1.SetRotationAxis refrot7

part4.UpdateObject circPatternl
part4.Update

Dim product4 As Product
Set product4 = partDocument4.Getltem("Part4")
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product4.PartNumber = "jaula"

partDocument4.SaveAs objPath & "\jaula.CATPart"
partDocument4.Close

Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument

Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocumentl1.Product

Dim productsl As Products

Set products1 = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\arol.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Dim constraints13 As Constraints

Set constraints13 =
product5.Connections("CATIAConstraints™)

‘fijamos el arol

Dim reference59 As Reference

Set reference59 =
product5.CreateReferenceFromName("Product5/arol
.1/'Product5/aro1.1/")

Dim constraint21 As Constraint

Set constraint21 =
constraints13.AddMonoEltCst(catCstTypeReference,
reference59)

Dim arrayOfVariantOfBSTR2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\aro2.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

‘coincidencia de ejes de los aros

Dim reference60 As Reference

Set reference60 =
product5.CreateReferenceFromName(*Product5/aro2
1/1Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(Brp:(
Sketch.1;3)));None:();Cf11:());Slot.1_ResultOUT;Z0;

G3055))")
Dim reference61 As Reference
Set reference61 =

product5.CreateReferenceFromName("Product5/arol
1/1Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(Brp:(
Sketch.1;3)));None:();Cf11:());Slot.1_ResultOUT;Z0;

G3055))")
Dim constraint22 As Constraint
Set constraint222 =

constraints13.AddBIEItCst(catCstTypeOn,
reference60, reference61)

Dim arrayOfVariantOfBSTR3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\bolas.CATPart"

Set products1Variant = productsl



products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

‘coincidencia de ejes entre el aroly la jaula

Dim reference62 As Reference

Set reference62 =
product5.CreateReferenceFromName("Productl/jaula
1/1Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(Brp:(
Sketch.1;3)));None:();Cf11:());CircPattern.1_ResultO
UT;Z0;G3055))")

Dim constraint23 As Constraint

Set constraint23 =
constraints13.AddBIEItCst(catCstTypeOn,
reference61, reference62)

‘distancia entre el aroly aro 2

Dim reference63 As Reference

Set reference63 =
product5.CreateReferenceFromName("Product5/arol
.1/1Selection_RSur:(Face:(Brp:(Pad.1;2);None:();Cf1
1:());Slot.1_ResultOUT;Z0;G3055)")

Dim reference64 As Reference

Set reference64 =
product5.CreateReferenceFromName("'Product5/aro2
.1/1Selection_RSur:(Face:(Brp:(Pad.1;1);None:();Cf1
1:());Slot.1_ResultOUT;Z0;G3055)")

Dim constraint24 As Constraint

Set constraint24 =
constraints13.AddBIEItCst(catCst TypeDistance,
reference63, reference64)

Dim length22 As Length

Set length22 = constraint24.Dimension
length22.Value = -H

constraint24.Orientation = catCstOrientOpposite

'distancia entre el aroly la jaula

Dim reference65 As Reference

Set reference65 =
product5.CreateReferenceFromName("Product5/jaula
.1/lyz plane™)

Dim constraint25 As Constraint

Set constraint25 =
constraints13.AddBIEItCst(catCst TypeDistance,
reference63, reference65)

Dim length23 As Length

Set length23 = constraint25.Dimension
length23.Value =-H /2

constraint25.0rientation = catCstOrientSame

'Fijamos las bolas a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/bola
s.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
1/1zx plane™)

Dim constraintc1l As Constraint

Set constraintcl =
constraints13.AddBIEItCst(catCst TypeDistance,
referencecl, referencec?)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("Product5/bola
s.1/lyz plane™)

Dim referencec4 As Reference

Set referencec4 =
product5.CreateReferenceFromName("Product5/jaula
1/lyz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints13.AddBIEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencec5 =
product5.CreateReferenceFromName("Product5/bola
s.1/!xy plane™)

Dim referencecé As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints13.AddBIEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update

Rodamiento de rodillos cilindricos tipo

L]
NUP.

Private Sub CommandButton1_Click()

------ Anillo externo-----------

Dim documents1 As Documents

Set documentsl = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocumentl = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodies1 As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodies1.ltem("PartBody")

Dim sketches1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.0riginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDoublel(1) = 0#
arrayOfVariantOfDoublel(2) = 0#
arrayOfVariantOfDoublel(3) = 0#
arrayOfVariantOfDouble1(4) = 1#
arrayOfVariantOfDoublel(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
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arrayOfVariantOfDoublel(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElementsl =
sketchl.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElementsl.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName = 1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName = 2

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1.AddMonoEItCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set lengthl = constraintl.Dimension
lengthl.Value=D/ 2

sketchl.CloseEdition
partl.InWorkObject = sketchl
partl.Update

'PAD

Dim shapeFactoryl As ShapeFactory
Set shapeFactoryl = partl.ShapeFactory
Dim padl As Pad

Set padl = shapeFactoryl. AddNewPad(sketchl, B /
2)

padl.IsSymmetric = True

Dim limitl As Limit

Set limitl = padl.FirstLimit

Dim length2 As Length

Set length2 = limitl.Dimension
length2.Value=B/ 2

partl.Update

'‘CHAFLAN
Dim reference3 As Reference
Set reference3 =

partl.CreateReferenceFromName("")
Dim constRadEdgeFilletl As ConstRadEdgeFillet

- 158 -

Set constRadEdgeFilletl =
shapeFactoryl.AddNewSolidEdgeFilletw |thC0nstant
Radius(reference3,
catTangencyFilletEdgePropagation, rl)

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference4
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference5 As Reference

Set referenceb =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference5
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

'POCKET
Dim reference6 As Reference
Set reference6 =

partl.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());EdgeFillet.1_R
esultOUT;Z0;G3055)")

Dim sketch2 As Sketch
Set sketch2 = sketches1.Add(reference6)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = B/ 2
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2
partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.0penEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.1tem("Absolute Axis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")



line2D4.ReportName = 2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,D1/2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference7 As Reference

Set reference7 =
partl.CreateReferenceFromObject(circle2D2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEltCst(catCstTypeRadius,
reference?)

constraint2.Mode = catCstModeDrivingDimension
Dim length4 As Length

Set length4 = constraint2.Dimension

length4.Value = D1/ 2

sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, B/ 2)

Dim limit2 As Limit

Set limit2 = pocket1.FirstLimit

limit2.LimitMode = catUpToLastLimit

partl.Update

'SLOT para el canal de los rodillos

Dim reference8 As Reference

Set reference8 = originElements1.PlaneZzX
Dim sketch3 As Sketch

Set sketch3 = sketches1.Add(reference8)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = 0#
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = -1#
arrayOfVariantOfDouble3(4) = 0#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = -0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.OpenEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.ltem("Absolute Axis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection")
line2D5.ReportName = 1
Dim line2D6 As Line2D
Set line2D6 = axis2D3.Getltem("VDirection™)
line2D6.ReportName = 2

‘dibujamos un rectangulo

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(-B/ 4, F / 2)
point2D3.ReportName = 3

Dim point2D4 As Point2D
Set point2D4 = factory2D3.CreatePoint(B / 4, F / 2)
point2D4.ReportName =4

Dim line2D7 As Line2D

Set line2D7 = factory2D3.CreateLine(-B/4,F /2, B
[4,F12)

line2D7.ReportName =5

line2D7.StartPoint = point2D3

line2D7.EndPoint = point2D4

Dim constraints3 As Constraints
Set constraints3 = sketch3.Constraints

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromObject(line2D7)

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint3 As Constraint

Set constraint3 =
constraints3.AddBIEItCst(catCstTypeHorizontality,
reference9, referencel0)

constraint3.Mode = catCstModeDrivingDimension

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(line2D7)

Dim constraint4 As Constraint

Set constraint4 =
constraints3.AddMonoEltCst(catCstTypeLength,
referencell)

constraint4.Mode = catCstModeDrivingDimension
Dim length5 As Length

Set length5 = constraint4.Dimension

length5.VValue =B/ 2

Dim point2D5 As Point2D
Set point2D5 = factory2D3.CreatePoint(B / 4, E / 2)
point2D5.ReportName = 6

Dim line2D8 As Line2D

Set line2D8 = factory2D3.CreateLine(B/4,F/2,B/
4,E/2)

line2D8.ReportName = 7

line2D8.StartPoint = point2D4

line2D8.EndPoint = point2D5

Dim referencel2 As Reference

Set referencel?2 =
partl.CreateReferenceFromObject(line2D8)

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(line2D6)

Dim constraint5 As Constraint
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Set constraint5 =
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel2, referencel3)

constraint5.Mode = catCstModeDrivingDimension

Dim referencel4 As Reference

Set referencel4 =
partl.CreateReferenceFromObject(line2D8)

Dim constrainté As Constraint

Set constraint6 =
constraints3.AddMonoEItCst(catCstTypeLength,
referencel4)

constraint6.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint6.Dimension
length6.Value=(E-F)/ 2

Dim point2D6 As Point2D
Set point2D6 = factory2D3.CreatePoint(-B/ 4, E / 2)
point2D6.ReportName = 8

Dim line2D9 As Line2D

Set line2D9 = factory2D3.CreateLine(B/ 4,E/ 2, -B
[4,E/2)

line2D9.ReportName = 9

line2D9.StartPoint = point2D5

line2D9.EndPoint = point2D6

Dim referencel5 As Reference

Set referencel5 =
partl.CreateReferenceFromObject(line2D9)

Dim referencel6 As Reference

Set referencel6 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint7 As Constraint

Set constraint7 =
constraints3.AddBIiEItCst(catCstTypeHorizontality,
referencel5, referencel6)

constraint7.Mode = catCstModeDrivingDimension

Dim line2D10 As Line2D

Set line2D10 = factory2D3.CreateLine(-B / 4, E / 2,
B/4,F/2)

line2D10.ReportName = 10

line2D10.StartPoint = point2D6

line2D10.EndPoint = point2D3

Dim referencel7 As Reference

Set referencel? =
partl.CreateReferenceFromObject(line2D 10)

Dim referencel8 As Reference

Set referencel8 =
partl.CreateReferenceFromObject(line2D6)

Dim constraint8 As Constraint

Set constraint8 =
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel7, referencel8)

constraint8.Mode = catCstModeDrivingDimension

Dim referencel9 As Reference

Set referencel9 =
partl.CreateReferenceFromObject(line2D7)

Dim reference20 As Reference

Set reference20 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint9 As Constraint
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Set constraint9 =
constraints3.AddBIEItCst(catCstTypeDistance,
referencel9, reference20)

constraint9.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint9.Dimension
length7.Value=F /2

Dim reference21 As Reference

Set reference21 =
partl.CreateReferenceFromObject(line2D8)

Dim reference22 As Reference

Set reference22 =
partl.CreateReferenceFromObject(line2D6)

Dim constraint10 As Constraint

Set constraint10 =
constraints3.AddBIEItCst(catCstTypeDistance,
reference2l, reference22)

constraint10.Mode = catCstModeDrivingDimension
Dim length8 As Length

Set length8 = constraint10.Dimension
length8.Value=B/ 4

sketch3.CloseEdition
partl.InWorkObject = sketch3
partl.Update

Dim sketch4 As Sketch
Set sketch4 = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0#
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
partl.InWorkObject = sketch4

Dim factory2D4 As Factory2D

Set factory2D4 = sketch4.OpenEdition()

Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D4.Getltem("HDirection™)
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D4.Getltem(""VDirection™)
line2D12.ReportName = 2

Dim circle2D3 As Circle2D

Set circle2D3 = factory2D4.CreateClosedCircle(0#,
O#,F/2+(E-F)/4)

Dim point2D7 As Point2D

Set point2D7 = axis2D4.Getltem("Origin™)
circle2D3.CenterPoint = point2D7
circle2D3.ReportName = 3



Dim constraints4 As Constraints
Set constraints4 = sketch4.Constraints

Dim reference23 As Reference

Set reference23 =
partl.CreateReferenceFromObject(circle2D3)

Dim constraintl1l As Constraint

Set constraint11 =
constraints4. AddMonoEltCst(catCstTypeRadius,
reference23)

constraint11.Mode = catCstModeDrivingDimension
Dim length9 As Length

Set length9 = constraint11.Dimension
length9.Value=F/2+(E-F)/ 4

sketch4.CloseEdition
partl.InWorkObject = sketch4
partl.Update

Dim slotl As Slot

Set slotl =
shapeFactoryl.AddNewSlotFromRef(Nothing,
Nothing)

Dim reference24 As Reference

Set reference24 =
partl.CreateReferenceFromObject(sketch3)
slotl.SetProfileElement reference24

Dim reference25 As Reference

Set reference25 =
partl.CreateReferenceFromObject(sketch4)
slotl.CenterCurveElement = reference25

partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aroexterno"
partDocumentl1.SaveAs objPath & "\aroext.catpart"
partDocumentl.Close

------ anillo internQ---------------=-=- -~

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body?2 As Body

Set body?2 = bodies2.Item("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference26 As Reference

Set reference26 = originElements2.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#

arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsolute AxisData
arrayOfVariantOfDouble5

part2.InWorkObject = sketch5

'PAD

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0OpenEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D 13 = axis2D5.Getltem("HDirection")
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D 14 = axis2D5.Getltem("VDirection™)
line2D14.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
0#,d_1/2)

Dim point2D8 As Point2D

Set point2D8 = axis2D5.Getltem("Origin™)
circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 3

Dim constraints5 As Constraints
Set constraints5 = sketch5.Constraints

Dim reference27 As Reference

Set reference27 =
part2.CreateReferenceFromObiject(circle2D4)

Dim constraint12 As Constraint

Set constraint12 =
constraints5.AddMonoEItCst(catCstTypeRadius,
reference27)

constraint12.Mode = catCstModeDrivingDimension

Dim length10 As Length
Set length10 = constraint12.Dimension
length10.Value=d_1/2

sketch5.CloseEdition
part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory

Set shapeFactory2 = part2.ShapeFactory

Dim pad2 As Pad

Set pad2 = shapeFactory2.AddNewPad(sketch5, B /
2)

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length11 As Length
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Set length11 = limit3.Dimension
length11l.Value=B/ 2
pad2.IsSymmetric = True

part2.Update

'POCKET
Dim reference28 As Reference
Set reference28 =

part2.CreateReferenceFromName(*'Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch6 As Sketch
Set sketch6 = sketches2.Add(reference28)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = B/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6
part2.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElementsé As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D15 As Line2D

Set line2D15 = axis2D6.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D16 = axis2D6.Getltem(""\VVDirection")
line2D16.ReportName = 2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,d_/2)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin™)
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraintsé As Constraints

Set constraints6 = sketch6.Constraints

Dim reference29 As Reference

Set reference29 =
part2.CreateReferenceFromObject(circle2D5)

Dim constraint13 As Constraint

Set constraint13 =
constraints6.AddMonoEItCst(catCstTypeRadius,
reference29)

constraint13.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint13.Dimension
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length12.Value=d_/2

sketch6.CloseEdition
part2.InWorkObject = sketch6
part2.Update

Dim pocket2 As Pocket

Set pocket2 =
shapeFactory2.AddNewPocket(sketch6, B / 2)

Dim limit4 As Limit

Set limit4 = pocket2.FirstLimit

limit4.LimitMode = catUpThruNextLimit
part2.Update

'Chaflan
Dim reference30 As Reference
Set reference30 =

part2.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory2. AddNewSolidEdgeFilletW |thConstant
Radius(reference30,
catTangencyFilletEdgePropagation, rl)

Dim reference31 As Reference

Set reference31 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face: (Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocketl)
constRadEdgeFillet2.AddObjectToFillet reference31
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference32 As Reference

Set reference32 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:());Cf11:());WithTemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocketl)
constRadEdgeFillet2. AddObjectToFillet reference32
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

part2.Update

'SLOT

Dim reference33 As Reference

Set reference33 = originElements2.PlaneZX
Dim sketch7 As Sketch

Set sketch7 = sketches2.Add(reference33)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = -1#
arrayOfVariantOfDouble7(4) = 0#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = -0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7



sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7
part2.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.0penEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.ltem("AbsoluteAxis")

Dim line2D17 As Line2D

Set line2D17 = axis2D7.Getltem("HDirection")
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D18 = axis2D7.Getltem(""VVDirection")
line2D18.ReportName = 2

‘dibujamos un rectangulo

Dim point2D10 As Point2D

Set point2D10 = factory2D7.CreatePoint(-B / 4, F /
2)

point2D10.ReportName = 3

Dim point2D11 As Point2D

Set point2D11 = factory2D7.CreatePoint(B / 4, F / 2)

point2D11.ReportName = 4

Dim line2D19 As Line2D

Set line2D19 = factory2D7.CreateLine(-B / 4, F / 2,
B/4,F/2)

line2D19.ReportName = 5

line2D19.StartPoint = point2D10

line2D19.EndPoint = point2D11

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference34 As Reference

Set reference34 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference35 As Reference

Set reference35 =
part2.CreateReferenceFromObject(line2D 17)

Dim constraint14 As Constraint

Set constraint14 =
constraints7.AddBIEItCst(catCstTypeHorizontality,
reference34, reference35)

constraint14.Mode = catCstModeDrivingDimension

Dim reference36 As Reference

Set reference36 =
part2.CreateReferenceFromObject(line2D 19)

Dim constraint15 As Constraint

Set constraint15 =
constraints7.AddMonoEItCst(catCstTypeLength,
reference36)

constraint15.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraint15.Dimension
length13.Value=B/ 2

Dim point2D12 As Point2D

Set point2D12 = factory2D7.CreatePoint(B / 4, E / 2)
point2D12.ReportName = 6

Dim line2D20 As Line2D

Set line2D20 = factory2D7.CreateLine(B/4,F/2,B
14,E/2)

line2D20.ReportName = 7

line2D20.StartPoint = point2D11
line2D20.EndPoint = point2D12

Dim reference37 As Reference

Set reference37 =
part2.CreateReferenceFromObiject(line2D20)

Dim reference38 As Reference

Set reference38 =
part2.CreateReferenceFromObiject(line2D 18)

Dim constraint16 As Constraint

Set constraint16 =
constraints7.AddBIEItCst(catCstTypeVerticality,
reference37, reference38)

constraint16.Mode = catCstModeDrivingDimension

Dim reference39 As Reference

Set reference39 =
part2.CreateReferenceFromObiject(line2D20)

Dim constraintl7 As Constraint

Set constraint17 =
constraints7.AddMonoEItCst(catCstTypelLength,
reference39)

constraint17.Mode = catCstModeDrivingDimension
Dim length14 As Length

Set length14 = constraintl7.Dimension
lengthl4.Value=(E-F)/2

Dim point2D13 As Point2D

Set point2D13 = factory2D7.CreatePoint(-B / 4, E /
2)

point2D13.ReportName = 8

Dim line2D21 As Line2D

Set line2D21 = factory2D7.CreateLine(B / 4, E / 2,
B/4,E/2)

line2D21.ReportName =9

line2D21.StartPoint = point2D12
line2D21.EndPoint = point2D13

Dim reference40 As Reference

Set reference40 =
part2.CreateReferenceFromObject(line2D21)

Dim reference41 As Reference

Set reference41 =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint18 As Constraint

Set constraint18 =
constraints7.AddBIEItCst(catCstTypeHorizontality,
reference40, reference4l)

constraint18.Mode = catCstModeDrivingDimension

Dim line2D22 As Line2D

Set line2D22 = factory2D7.CreateLine(-B/ 4, E/ 2, -
B/4,F/2)

line2D22.ReportName = 10

line2D22.StartPoint = point2D13

line2D22.EndPoint = point2D10

Dim reference42 As Reference

Set reference42 =
part2.CreateReferenceFromObiject(line2D22)

Dim reference43 As Reference

Set reference43 =
part2.CreateReferenceFromObject(line2D 18)

Dim constraint19 As Constraint

Set constraint19 =
constraints7.AddBIEItCst(catCstTypeVerticality,
reference42, reference43)
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constraint19.Mode = catCstModeDrivingDimension

Dim reference44 As Reference

Set reference44 =
part2.CreateReferenceFromObject(line2D22)

Dim reference45 As Reference

Set reference45 =
part2.CreateReferenceFromObject(line2D 18)

Dim constraint20 As Constraint

Set constraint20 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference44, reference45)

constraint20.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint20.Dimension
length15.Value=B/ 4

Dim reference46 As Reference

Set reference46 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference47 As Reference

Set reference47 =
part2.CreateReferenceFromObject(line2D17)

Dim constraint21 As Constraint

Set constraint21 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference46, reference47)

constraint21.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint21.Dimension
length16.Value =F /2

sketch7.CloseEdition
part2.InWorkObject = sketch7
part2.Update

Dim sketch8 As Sketch
Set sketch8 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0#
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8

part2.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("AbsoluteAxis")

Dim line2D23 As Line2D

Set line2D23 = axis2D8.Getltem("HDirection")
line2D23.ReportName = 1

Dim line2D24 As Line2D
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Set line2D24 = axis2D8.Getltem(""VDirection")
line2D24.ReportName = 2

Dim circle2D6 As Circle2D

Set circle2D6 = factory2D8.CreateClosedCircle(0#,
O#,F/2+(E-F)/4)

Dim point2D14 As Point2D

Set point2D14 = axis2D8.Getltem("Origin™)
circle2D6.CenterPoint = point2D14
circle2D6.ReportName = 3

Dim constraints8 As Constraints
Set constraints8 = sketch8.Constraints

Dim reference48 As Reference

Set reference48 =
part2.CreateReferenceFromObiject(circle2D6)

Dim constraint22 As Constraint

Set constraint22 =
constraints8. AddMonoEItCst(catCstTypeRadius,
reference48)

constraint22.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraint22.Dimension
lengthl7.Value=F/2+ (E-F)/ 4

sketch8.CloseEdition
part2.InWorkObject = sketch8
part2.Update

Dim slot2 As Slot

Set slot2 =
shapeFactory2.AddNewSlotFromRef(Nothing,
Nothing)

Dim reference49 As Reference

Set reference49 =
part2.CreateReferenceFromObject(sketch7)
slot2.SetProfileElement reference49

Dim reference50 As Reference

Set reference50 =
part2.CreateReferenceFromObject(sketch8)
slot2.CenterCurveElement = reference50
part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "arointerno™
partDocument2.SaveAs objPath & "\aroint. CATPart"
partDocument2.Close

: Rodillog---------------

Dim documents3 As Documents

Set documents3 = CATIA.Documents
Dim partDocument3 As PartDocument
Set partDocument3 = documents3.Add("'Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.ltem(""PartBody")
Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements



Set originElements3 = part3.0riginElements
Dim reference51 As Reference

Set reference51 = originElements3.PlaneYZ
Dim sketch9 As Sketch

Set sketch9 = sketches3.Add(reference51)

Dim arrayOfVariantOfDouble9(8)
arrayOfVariantOfDouble9(0) = 0#
arrayOfVariantOfDouble9(1) = 0#
arrayOfVariantOfDouble9(2) = 0#
arrayOfVariantOfDouble9(3) = 0#
arrayOfVariantOfDouble9(4) = 1#
arrayOfVariantOfDouble9(5) = 0#
arrayOfVariantOfDouble9(6) = 0#
arrayOfVariantOfDouble9(7) = 0#
arrayOfVariantOfDouble9(8) = 1#
Set sketch9Variant = sketch9
sketch9Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble9

part3.InWorkObject = sketch9

Dim factory2D9 As Factory2D

Set factory2D9 = sketch9.0OpenEdition()

Dim geometricElements9 As GeometricElements

Set geometricElements9 =
sketch9.GeometricElements

Dim axis2D9 As Axis2D

Set axis2D9 =
geometricElements9.ltem("Absolute Axis")

Dim line2D25 As Line2D

Set line2D25 = axis2D9.Getltem("HDirection")
line2D25.ReportName = 1

Dim line2D26 As Line2D

Set line2D26 = axis2D9.Getltem("VDirection")
line2D26.ReportName = 2

Dim point2D15 As Point2D

Set point2D15 = factory2D9.CreatePoint(0#, F / 2 +
(E-F)/4)

point2D15.ReportName = 3

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D9.CreateClosedCircle(0#, F
12+ (E-F)/4,(E-F)/4)

circle2D7.CenterPoint = point2D15
circle2D7.ReportName = 4

Dim constraints9 As Constraints

Set constraints9 = sketch9.Constraints

Dim reference52 As Reference

Set reference52 =
part3.CreateReferenceFromObject(point2D15)

Dim reference53 As Reference

Set reference53 =
part3.CreateReferenceFromObject(line2D 26)

Dim constraint23 As Constraint

Set constraint23 =
constraints9.AddBiE ItCst(catCstTypeOn,
reference52, reference53)

constraint23.Mode = catCstModeDrivingDimension
Dim reference54 As Reference

Set reference54 =
part3.CreateReferenceFromObject(circle2D7)

Dim constraint24 As Constraint

Set constraint24 =
constraints9.AddMonoEItCst(catCstTypeRadius,
reference54)

constraint24.Mode = catCstModeDrivingDimension
Dim length18 As Length

Set length18 = constraint24.Dimension
length18.Value=(E-F)/ 4

Dim referenceb5 As Reference

Set reference55 =
part3.CreateReferenceFromObject(line2D25)

Dim reference56 As Reference

Set reference56 =
part3.CreateReferenceFromObject(point2D15)

Dim constraint25 As Constraint

Set constraint25 =
constraints9.AddBIEItCst(catCstTypeDistance,
referenceb5, reference56)

constraint25.Mode = catCstModeDrivingDimension
Dim length19 As Length

Set length19 = constraint25.Dimension
lengthl9.Value=F/2+ (E-F)/ 4

sketch9.CloseEdition
part3.InWorkObject = sketch9
part3.Update

Dim shapeFactory3 As ShapeFactory
Set shapeFactory3 = part3.ShapeFactory

Dim pad3 As Pad

Set pad3 = shapeFactory3.AddNewPad(sketch9, B /
4)

Dim limit5 As Limit

Set limit5 = pad3.FirstLimit

Dim length20 As Length

Set length20 = limit5.Dimension
length20.Value=B/ 4

pad3.IsSymmetric = True

part3.Update

'CHAFLAN
Dim reference3b As Reference
Set reference3b =

part3.CreateReferenceFromName("")

Dim constRadEdgeFillet3 As ConstRadEdgeFillet
Set constRadEdgeFillet3 =
shapeFactory3.AddNewSolidEdgeFilletW |thConstant
Radius(reference3b,
catTangencyFilletEdgePropagation, rl)

Dim referencedb As Reference

Set referencedb =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;4)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet3.AddObjectToFillet reference4b
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference5b As Reference

Set reference5h =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P

- 165 -



ad.1;0:(Brp:(Sketch.1;4)));None:();Cf11:());:None:(Li
mits1:();Limits2:());Cf11:());With TemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet3.AddObjectToFillet reference5h
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

part3.Update

‘Patron Circular

Dim referenceb As Reference

Set referenceb =
part3.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl
part3.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory3.AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catInstancesand AngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesF/2+(E-F)/4

Dim longitudb As Double

longitudb =2*Plb* (F/ 2+ (E-F)/4)

‘crearemos una variable auxiliar que usara el
comando mateméatico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipotesis de
que la distancia entre rodillos serd el diametro del
rodillo

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / 3* (E - F) /
4)

'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb
circPatternb.SetRotationAxis reference51

part3.UpdateObject circPatternb
part3.Update

Dim product3 As Product
Set product3 = partDocument3.Getltem("'Part3")
product3.PartNumber = "rodillos"

partDocument3.SaveAs objPath &
"\rodillos.CATPart"
partDocument3.Close
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Dim documents4 As Documents

Set documents4 = CATIA.Documents

Dim partDocument4 As PartDocument

Set partDocument4 = documents4.Add("'Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.ltem(""PartBody")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.0riginElements
Dim reference57 As Reference

Set reference57 = originElements4.PlaneYZ
Dim sketch10 As Sketch

Set sketch10 = sketches4.Add(reference57)

Dim arrayOfVariantOfDouble10(8)
arrayOfVariantOfDouble10(0) = 0#
arrayOfVariantOfDouble10(1) = 0#
arrayOfVariantOfDouble10(2) = 0#
arrayOfVariantOfDouble10(3) = 0#
arrayOfVariantOfDouble10(4) = 1#
arrayOfVariantOfDouble10(5) = 0#
arrayOfVariantOfDouble10(6) = 0#
arrayOfVariantOfDouble10(7) = 0#
arrayOfVariantOfDouble10(8) = 1#
Set sketch10Variant = sketch10
sketch10Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble10
part4.InWorkObject = sketch10

'PAD

Dim factory2D10 As Factory2D

Set factory2D10 = sketch10.OpenEdition()

Dim geometricElements10 As GeometricElements
Set geometricElements10 =
sketch10.GeometricElements

Dim axis2D10 As Axis2D

Set axis2D10 =
geometricElements10.Item("AbsoluteAxis")

Dim line2D27 As Line2D

Set line2D27 = axis2D10.Getltem("HDirection")
line2D27.ReportName = 1

Dim line2D28 As Line2D

Set line2D28 = axis2D10.Getltem(""VDirection")
line2D28.ReportName =2

Dim circle2D8 As Circle2D

Set circle2D8 = factory2D10.CreateClosedCircle(0#,
O#,F/2+(E-F)/4+rl)

Dim point2D16 As Point2D

Set point2D16 = axis2D10.Getltem("Origin")
circle2D8.CenterPoint = point2D16
circle2D8.ReportName = 3

Dim constraints10 As Constraints
Set constraints10 = sketch10.Constraints

Dim reference58 As Reference

Set reference58 =
part4.CreateReferenceFromObject(circle2D8)

Dim constraint26 As Constraint



Set constraint26 =
constraints10.AddMonoEltCst(catCstTypeRadius,
reference58)

constraint26.Mode = catCstModeDrivingDimension
Dim length21 As Length

Set length21 = constraint26.Dimension
length21.Value=F/2+ (E-F)/4+rl

sketch10.CloseEdition
part4.InWorkObject = sketch10
part4.Update

Dim shapeFactory4 As ShapeFactory
Set shapeFactory4 = part4.ShapeFactory
Dim pad4 As Pad

Set pad4 = shapeFactory4.AddNewPad(sketch10, B /
2)

Dim limit6 As Limit

Set limit6 = pad4.FirstLimit

Dim length22 As Length

Set length22 = limit6.Dimension
length22.Value =B/ 2
pad4.IsSymmetric = True

part4.Update

'POCKET
Dim reference59 As Reference
Set reference59 =

part4.CreateReferenceFromName(*'Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch11 As Sketch
Set sketch11 = sketches4.Add(reference59)

Dim arrayOfVariantOfDouble11(8)
arrayOfVariantOfDouble11(0) = B/ 2
arrayOfVariantOfDouble11(1) = O#
arrayOfVariantOfDouble11(2) = O#
arrayOfVariantOfDouble11(3) = O#
arrayOfVariantOfDouble11(4) = 1#
arrayOfVariantOfDouble11(5) = O#
arrayOfVariantOfDouble11(6) = O#
arrayOfVariantOfDouble11(7) = O#
arrayOfVariantOfDouble11(8) = 1#
Set sketch11Variant = sketch11
sketch11Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublell

part4.InWorkObject = sketch11l

Dim factory2D11 As Factory2D

Set factory2D11 = sketch11.0penEdition()

Dim geometricElements11 As GeometricElements
Set geometricElements11 =
sketch11l.GeometricElements

Dim axis2D11 As Axis2D

Set axis2D11 =
geometricElements11.ltem("AbsoluteAxis™)

Dim line2D29 As Line2D

Set line2D29 = axis2D11.Getltem("HDirection")
line2D29.ReportName = 1

Dim line2D30 As Line2D

Set line2D30 = axis2D11.Getltem(""VVDirection")
line2D30.ReportName = 2

Dim circle2D9 As Circle2D

Set circle2D9 = factory2D11.CreateClosedCircle(0#,
O#,F/2+(E-F)/4-rl)

Dim point2D17 As Point2D

Set point2D17 = axis2D11.Getltem("Origin")
circle2D9.CenterPoint = point2D17
circle2D9.ReportName = 3

Dim constraints11 As Constraints

Set constraints11 = sketch11.Constraints

Dim reference61 As Reference

Set reference61 =
part4.CreateReferenceFromObject(circle2D9)

Dim constraint27 As Constraint

Set constraint27 =
constraints11. AddMonoEItCst(catCstTypeRadius,
reference61)

constraint27.Mode = catCstModeDrivingDimension
Dim length23 As Length

Set length23 = constraint27.Dimension
length23.Value=F/2+ (E-F)/4-rl
sketch11.CloseEdition

part4.InWorkObject = sketch11

part4.Update

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory4.AddNewPocket(sketch11, B/ 2)

Dim limit7 As Limit

Set limit7 = pocket3.FirstLimit

limit7.LimitMode = catUpThruNextLimit

part4.Update

'HUECO PARA LOS RODILLOS

Dim reference62 As Reference

Set reference62 = originElements4.PlaneXY
Dim sketch12 As Sketch

Set sketch12 = sketches4.Add(reference62)

Dim arrayOfVariantOfDouble12(8)
arrayOfVariantOfDouble12(0) = 0#
arrayOfVariantOfDouble12(1) = 0#
arrayOfVariantOfDoublel12(2) = 0#
arrayOfVariantOfDouble12(3) = 1#
arrayOfVariantOfDoublel12(4) = 0#
arrayOfVariantOfDoublel12(5) = 0#
arrayOfVariantOfDouble12(6) = 0#
arrayOfVariantOfDoublel12(7) = 1#
arrayOfVariantOfDouble12(8) = 0#
Set sketch12Variant = sketch12
sketch12Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble12

part4.InWorkObject = sketch12

Dim factory2D12 As Factory2D

Set factory2D12 = sketch12.OpenEdition()

Dim geometricElements12 As GeometricElements
Set geometricElements12 =
sketch12.GeometricElements

Dim axis2D12 As Axis2D

Set axis2D12 =
geometricElements12.ltem("AbsoluteAxis")

Dim line2D31 As Line2D

Set line2D31 = axis2D12.Getltem("HDirection")
line2D31.ReportName = 1

-167 -



Dim line2D32 As Line2D
Set line2D32 = axis2D12.Getltem("VDirection")
line2D32.ReportName = 2

Dim point2D18 As Point2D

Set point2D18 = factory2D12.CreatePoint(-B / 4, -(E
-F)/4)

point2D18.ReportName = 3

Dim point2D19 As Point2D

Set point2D19 = factory2D12.CreatePoint(B / 4, -(E -
F)/4)

point2D19.ReportName = 4

Dim line2D33 As Line2D

Set line2D33 = factory2D12.CreateLine(-B / 4, -(E -
F)/4,B/4,-(E-F)/4)

line2D33.ReportName =5

line2D33.StartPoint = point2D18

line2D33.EndPoint = point2D19

Dim constraints12 As Constraints
Set constraints12 = sketch12.Constraints

Dim reference63 As Reference

Set reference63 =
part4.CreateReferenceFromObject(line2D33)

Dim reference64 As Reference

Set reference64 =
part4.CreateReferenceFromObject(line2D31)

Dim constraint28 As Constraint

Set constraint28 =
constraints12.AddBIEItCst(catCst TypeHorizontality,
reference63, reference64)

constraint28.Mode = catCstModeDrivingDimension

Dim reference65 As Reference

Set reference65 =
part4.CreateReferenceFromObject(line2D33)

Dim constraint29 As Constraint

Set constraint29 =
constraints12.AddMonoEltCst(catCstTypeLength,
reference65)

constraint29.Mode = catCstModeDrivingDimension
Dim length24 As Length

Set length24 = constraint29.Dimension
length24.Value =B/ 2

Dim point2D20 As Point2D

Set point2D20 = factory2D12.CreatePoint(B / 4, (E -
F)/4)

point2D20.ReportName = 6

Dim line2D34 As Line2D

Set line2D34 = factory2D12.CreateLine(B / 4, -(E
F)/4,B/4,(E-F)/4)

line2D34.ReportName = 7

line2D 34.StartPoint = point2D19
line2D34.EndPoint = point2D20

Dim reference67 As Reference

Set reference67 =
part4.CreateReferenceFromObject(line2D34)

Dim reference68 As Reference

Set reference68 =
part4.CreateReferenceFromObject(line2D32)

Dim constraint30 As Constraint
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Set constraint30 =
constraints12. AddBIEItCst(catCst TypeVerticality,
reference67, reference68)

constraint30.Mode = catCstModeDrivingDimension

Dim reference69 As Reference

Set reference69 =
part4.CreateReferenceFromObiject(line2D34)

Dim constraint31 As Constraint

Set constraint31 =
constraints12.AddMonoEItCst(catCstTypeLength,
reference69)

constraint31.Mode = catCstModeDrivingDimension
Dim length25 As Length

Set length25 = constraint31.Dimension
length25.Value = (E-F)/ 2

Dim point2D21 As Point2D

Set point2D21 = factory2D12.CreatePoint(-B / 4, (E
F)/4)

point2D21.ReportName = 8

Dim line2D35 As Line2D

Set line2D35 = factory2D12.CreateLine(B/ 4, (E - F)
14,-Bl/4,(E-F)/4)

line2D35.ReportName = 9

line2D35.StartPoint = point2D20

line2D35.EndPoint = point2D21

Dim reference70 As Reference

Set reference70 =
part4.CreateReferenceFromObiject(line2D35)

Dim reference71 As Reference

Set reference71 =
part4.CreateReferenceFromObiject(line2D31)

Dim constraint32 As Constraint

Set constraint32 =
constraints12. AddBIEItCst(catCst TypeHorizontality,
reference70, reference71)

constraint32.Mode = catCstModeDrivingDimension

Dim line2D36 As Line2D

Set 1ine2D36 = factory2D12.CreateLine(-B / 4, (E
F)/4,-B/4,-(E-F)/4)

line2D36.ReportName = 10

line2D36.StartPoint = point2D21
line2D36.EndPoint = point2D18

Dim reference72 As Reference

Set reference72 =
part4.CreateReferenceFromObject(line2D36)

Dim reference73 As Reference

Set reference73 =
part4.CreateReferenceFromObiject(line2D32)

Dim constraint33 As Constraint

Set constraint33 =
constraints12.AddBIEItCst(catCst TypeVerticality,
reference72, reference73)

constraint33.Mode = catCstModeDrivingDimension

Dim reference74 As Reference

Set reference74 =
part4.CreateReferenceFromObiject(line2D32)

Dim reference75 As Reference

Set reference75 =
part4.CreateReferenceFromObiject(line2D34)

Dim constraint34 As Constraint



Set constraint34 =
constraints12.AddBIEItCst(catCst TypeDistance,
reference74, reference75)

constraint34.Mode = catCstModeDrivingDimension
Dim length26 As Length

Set length26 = constraint34.Dimension
length26.Value =B/ 4

Dim reference76 As Reference

Set reference76 =
part4.CreateReferenceFromObject(line2D31)

Dim reference77 As Reference

Set reference77 =
part4.CreateReferenceFromObject(line2D33)

Dim constraint35 As Constraint

Set constraint35 =
constraints12.AddBIiEItCst(catCst TypeDistance,
reference76, reference77)

constraint35.Mode = catCstModeDrivingDimension
Dim length27 As Length

Set length27 = constraint35.Dimension
length27.Value=(E-F)/ 4

sketch12.CloseEdition
part4.InWorkObject = sketch12
part4.Update

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory4.AddNewPocket(sketch12, 20#)

Dim limit8 As Limit

Set limit8 = pocket4.FirstLimit
pocket4.DirectionOrientation =
catRegularOrientation

limit8.LimitMode = catUpToLastLimit

part4.Update

'PATRON CIRCULAR

Dim reference78 As Reference

Set reference78 =
part4.CreateReferenceFromName("")

Dim reference79 As Reference

Set reference79 =
part4.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactory4. AddNewCircPattern(pocketd, 1, 2,
20#, 454#, 1, 1, reference78, reference79, True, O#,
True)

circPattern1.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartition As angularRepartition
Set angularRepartition =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const Pl = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesF/2+(E-F)/4

Dim longitud As Double

longitud=2*PI*(F/2+ (E-F)/4)

‘crearemos una variable auxiliar que usara el
comando mateméatico Round para redondear el
numero de huecos que tendré el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre rodillos sera el diametro del
rodillo

Dim variableaux As Double

variableaux = Math.Round(longitud / (3* (E - F) / 4))
'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition.InstancesCount
intParam.Value = variableaux

'la separacidn entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angle As angle

Set angle = angularRepartition.AngularSpacing
angle.Value = 360 / variableaux

Dim reference80 As Reference

Set reference80 =
part4.CreateReferenceFromObiject(line2D31)
circPattern1.SetRotationAxis reference80

part4.UpdateObject circPatternl
part4.Update

Dim product4 As Product
Set product4 = partDocument4.Getltem("Part4")
product4.PartNumber = "jaula"

partDocument4.SaveAs objPath & "\jaula.CATPart"
partDocument4.Close

N ENSAMBLAJE-----

Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument

Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocument1.Product

Dim products1 As Products

Set products1 = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\aroext.catpart”

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Dim constraints13 As Constraints

Set constraints13 =
product5.Connections("CATIAConstraints™)

'Fix del aro externo

Dim reference81 As Reference

Set reference8l =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Product5/aroexterno.1/")

Dim constraint36 As Constraint

Set constraint36 =
constraints13.AddMonoEItCst(catCstTypeReference,
reference81)
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Dim arrayOfVariantOfBSTR 2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\aroint.catpart”

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

‘coincidencia de ejes de los aros externo e interno
Dim reference82 As Reference

Set reference82 =
product5.CreateReferenceFromName("Product5/aroi
nterno.1/!Axis:(Selection_RSur:(Face:(Brp:(Pocket.1
:0:(Brp:(Sketch.2;3)));None:();Cf11:());Slot.1_Result
OUT;Z0;G3055))")

Dim reference83 As Reference

Set reference83 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(
Brp:(Sketch.1;3)));None:();Cf11:());Pocket.1_Result
OUT;Z0;G3055))")

Dim constraint37 As Constraint

Set constraint37 =
constraints13.AddBIEItCst(catCst TypeOn,
reference82, reference83)

Dim arrayOfVariantOfBSTR 3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\rodillos.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

‘coincidencia de ejes aro externo y jaula

Dim reference84 As Reference

Set reference84 =
product5.CreateReferenceFromName("Product5/jaula
1/1Axis:(Selection_RSur:(Face:(Brp:(Pocket.1;0:(Br
p:(Sketch.2;3)));None:();Cf11:());CircPattern.1_Resu
ItOUT; Z0;G3055))")

Dim constraint38 As Constraint

Set constraint38 =
constraints13.AddBIEItCst(catCstTypeOn,
reference83, reference84)

‘fijamos la distancia entre la cara lateral del aro
externo y el interno

Dim reference89 As Reference

Set reference89 =
product5.CreateReferenceFromName(""Product5/aroe
xterno.1/!1Selection_RSur:(Face:(Brp:(Pad.1;2);None:
();Cf11:());Pocket.1_ResultOUT;Z0;G3055)")

Dim reference90 As Reference

Set reference90 =
product5.CreateReferenceFromName("Product5/aroi

nterno.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);None:
();Cf11:());Slot.1_ResultOUT; Z0;G3055)")

Dim constraint39 As Constraint
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Set constraint39 =
constraints13.AddBIEItCst(catCst TypeDistance,
reference89, reference90)

Dim length28 As Length

Set length28 = constraint39.Dimension
length28.Value = 0#

constraint39.Orientation = catCstOrientSame

‘idem para el aro externo y la jaula

Dim reference91 As Reference

Set reference91 =
product5.CreateReferenceFromName(*Product5/jaula
.1/'Selection_RSur:(Face:(Brp:(Pad.1;2);None:();Cf1
1:());CircPattern.1_ResultOUT;Z0;G3055)")

Dim constraint40 As Constraint

Set constraint40 =
constraints13.AddBIiEItCst(catCst TypeDistance,
reference89, reference91)

Dim length29 As Length

Set length29 = constraint40.Dimension
length29.Value = 0#

constraint40.Orientation = catCstOrientSame
product5.Update

'Fijamos los rodillos a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("'Product5/rodil
los.1/1zx plane")

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("'Product5/jaula
1/1zx plane™)

Dim constraintcl As Constraint

Set constraintcl =
constraints13.AddBIEItCst(catCst TypeDistance,
referencecl, referencec?)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("Product5/rodil
los.1/lyz plane™)

Dim referencec4 As Reference

Set referencec4 =
product5.CreateReferenceFromName(*Product5/jaula
1/lyz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints13.AddBIEItCst(catCst TypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencecb =
product5.CreateReferenceFromName("Product5/rodil
los.1/'xy plane™)

Dim referencec6é As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints13.AddBIiEItCst(catCst TypeDistance,
referencec5, referencec6)

product5.Update
productDocumentl.SaveAs objPath &
"\RodillosNUP.CATProduct"



‘productDocumentl.Close

End Sub

. Rodamiento de rodillos cilindricos tipo
NU.

idem al Rodamiento tipo NUP salvo el anillo interno.

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.Item("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference26 As Reference

Set reference26 = originElements2.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5

part2.InWorkObject = sketch5

'PAD

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0OpenEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D13 = axis2D5.Getltem("HDirection")
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D14 = axis2D5.Getltem("VDirection")
line2D14.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
0#,F/2)

Dim point2D8 As Point2D

Set point2D8 = axis2D5.Getltem("Origin™)
circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 3

Dim constraints5 As Constraints
Set constraints5 = sketch5.Constraints

Dim reference27 As Reference

Set reference27 =
part2.CreateReferenceFromObiject(circle2D4)

Dim constraint12 As Constraint

Set constraint12 =
constraints5.AddMonoEItCst(catCstTypeRadius,
reference27)

constraint12.Mode = catCstModeDrivingDimension

Dim length10 As Length
Set length10 = constraint12.Dimension
length10.Value=F /2

sketch5.CloseEdition
part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory?2 = part2.ShapeFactory
Dim pad2 As Pad

Set pad2 = shapeFactory2. AddNewPad(sketch5, B /
2)

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length11 As Length

Set length11 = limit3.Dimension
length1l.Value=B/2
pad2.I1sSymmetric = True

part2.Update

'POCKET
Dim reference28 As Reference
Set reference28 =

part2.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch6 As Sketch
Set sketch6 = sketches2.Add(reference28)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = B/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsolute AxisData
arrayOfVariantOfDouble6

part2.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.OpenEdition()

Dim geometricElements6 As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements
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Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("Absolute Axis")

Dim line2D15 As Line2D

Set line2D15 = axis2D6.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D16 = axis2D6.Getltem("VDirection")
line2D16.ReportName = 2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin™)
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraintsé As Constraints
Set constraintsé = sketch6.Constraints

Dim reference29 As Reference

Set reference29 =
part2.CreateReferenceFromObject(circle2D5)

Dim constraint13 As Constraint

Set constraint13 =
constraints6. AddMonoEltCst(catCstTypeRadius,
reference29)

constraint13.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint13.Dimension
length12.Value=d_/2

sketch6.CloseEdition
part2.InWorkObject = sketch6
part2.Update

Dim pocket2 As Pocket

Set pocket2 =
shapeFactory2. AddNewPocket(sketch6, B / 2)

Dim limit4 As Limit

Set limit4 = pocket2.FirstLimit

limit4.LimitMode = catUpThruNextLimit

part2.Update

'‘Chaflan
Dim reference30 As Reference
Set reference30 =

part2.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory2. AddNewSolid EdgeFllletW|thConstant
Radius(reference30,
catTangencyFilletEdgePropagation, rl)

Dim reference31 As Reference

Set reference31 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocketl)
constRadEdgeFillet2. AddObjectToFillet referenceBl
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation
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Dim reference32 As Reference

Set reference32 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:()); Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocketl)
constRadEdgeFillet2. AddObjectToFillet reference32
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "arointerno™
partDocument2.SaveAs objPath & "\aroint. CATPart"
partDocument2.Close

. Rodamiento de rodillos cilindricos tipo
N.

{dem al rodamiento tipo NUP salvo el aro externo.

Dim documents1 As Documents

Set documentsl = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocument1 = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodiesl As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodiesl.ltem("PartBody")

Dim sketchesl1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketch1 As Sketch

Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDoublel(1) = 0#
arrayOfVariantOfDoublel(2) = 0#
arrayOfVariantOfDoublel(3) = 0#
arrayOfVariantOfDoublel(4) = 1#
arrayOfVariantOfDoublel(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDoublel(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElementsl As GeometricElements

Set geometricElementsl =
sketch1l.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElements1.ltem("AbsoluteAxis")



Dim line2D1 As Line2D
Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName = 1
Dim line2D2 As Line2D
Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName = 2

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1.AddMonoEltCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set lengthl = constraintl.Dimension
lengthl.Value=D/2

sketchl.CloseEdition
partl.InWorkObject = sketchl
partl.Update

'PAD

Dim shapeFactoryl As ShapeFactory
Set shapeFactoryl = partl.ShapeFactory
Dim padl As Pad

Set padl = shapeFactoryl.AddNewPad(sketchl, B /
2)

padl.IsSymmetric = True

Dim limitl As Limit

Set limitl = pad1.FirstLimit

Dim length2 As Length

Set length2 = limitl.Dimension
length2.Value =B/ 2

partl.Update

'‘CHAFLAN
Dim reference3 As Reference
Set reference3 =

partl.CreateReferenceFromName("")

Dim constRadEdgeFilletl As ConstRadEdgeFillet
Set constRadEdgeFilletl =
shapeFactoryl.AddNewSolidEdgeFilletW |thConstant
Radius(reference3,
catTangencyFilletEdgePropagation, rl)

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference4

constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference5 As Reference

Set reference5 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());With Temporary Body;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference5
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

'POCKET
Dim reference6 As Reference
Set reference6 =

partl.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());EdgeFillet.1_R
esultOUT;Z0;G3055)")

Dim sketch2 As Sketch

Set sketch2 = sketches1.Add(reference6)
Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = B/ 2
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2
partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.OpenEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.1tem(""Absolute Axis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName =1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")
line2D4.ReportName =2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,E/2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints
Dim reference? As Reference
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Set reference7 =
partl.CreateReferenceFromObject(circle2D?2)
Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEltCst(catCstTypeRadius,
reference?)

constraint2.Mode = catCstModeDrivingDimension
Dim length4 As Length

Set length4 = constraint2.Dimension
length4.Value=E/ 2

sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, B/ 2)

Dim limit2 As Limit

Set limit2 = pocket1.FirstLimit

limit2.LimitMode = catUpToLastLimit

partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aroexterno"
partDocumentl.SaveAs objPath & "\aroext.catpart"
partDocumentl.Close

. Rodamiento de rodillos cilindricos tipo
NJ.

idem al rodamiento tipo NUP salvo el anillo interno.

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.Item("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference26 As Reference

Set reference26 = originElements2.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketchb
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5
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part2.InWorkObject = sketch5

'PAD

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D13 = axis2D5.Getltem("HDirection™)
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D 14 = axis2D5.Getltem(""VDirection™)
line2D14.ReportName =2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
0#,d_1/2)

Dim point2D8 As Point2D

Set point2D8 = axis2D5.Getltem("Origin™)
circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 3

Dim constraints5 As Constraints
Set constraints5 = sketch5.Constraints

Dim reference27 As Reference

Set reference27 =
part2.CreateReferenceFromObject(circle2D4)

Dim constraint12 As Constraint

Set constraint12 =
constraints5.AddMonoEItCst(catCstTypeRadius,
reference27)

constraint12.Mode = catCstModeDrivingDimension

Dim length10 As Length
Set length10 = constraint12.Dimension
length10.Value=d_1/2

sketch5.CloseEdition
part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory2 = part2.ShapeFactory
Dim pad2 As Pad

Set pad2 = shapeFactory2. AddNewPad(sketch5, B /
2)

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length11 As Length

Set length11 = limit3.Dimension
length1l.Value=B/2
pad2.IsSymmetric = True

part2.Update

'POCKET
Dim reference28 As Reference
Set reference28 =

part2.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")



Dim sketch6 As Sketch
Set sketch6 = sketches2.Add(reference28)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = B/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6

part2.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElementsé As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D15 As Line2D

Set line2D15 = axis2D6.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D 16 = axis2D6.Getltem(""VVDirection™)
line2D16.ReportName = 2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin")
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraintsé As Constraints
Set constraints6 = sketch6.Constraints

Dim reference29 As Reference

Set reference29 =
part2.CreateReferenceFromObject(circle2D5)

Dim constraint13 As Constraint

Set constraint13 =
constraints6.AddMonoEltCst(catCstTypeRadius,
reference29)

constraint13.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint13.Dimension
length12.Value=d_/2

sketch6.CloseEdition
part2.InWorkObject = sketch6
part2.Update

Dim pocket2 As Pocket

Set pocket2 =
shapeFactory2.AddNewPocket(sketch6, B / 2)

Dim limit4 As Limit

Set limit4 = pocket2.FirstLimit
limit4.LimitMode = catUpThruNextLimit

part2.Update

'Chaflan
Dim reference30 As Reference
Set reference30 =

part2.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory2. AddNewSolidEdgeFilletW |thC0nstant
Radius(reference30,
catTangencyFilletEdgePropagation, rl)

Dim reference31 As Reference

Set reference31 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError; WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocketl)
constRadEdgeFillet2. AddObjectToFillet referenceSl
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference32 As Reference

Set reference32 =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:()); Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport;MF
BRepVersion_CXR15)", pocketl)
constRadEdgeFillet2.AddObjectToFillet reference32
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

part2.Update

'SLOT

Dim reference33 As Reference

Set reference33 = originElements2.PlaneZX
Dim sketch7 As Sketch

Set sketch7 = sketches2.Add(reference33)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = -1#
arrayOfVariantOfDouble7(4) = 0#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = -0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7
part2.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.OpenEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D
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Set axis2D7 =
geometricElements7.ltem("Absolute Axis")

Dim line2D17 As Line2D

Set line2D17 = axis2D7.Getltem("HDirection")
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D18 = axis2D7.Getltem(""VDirection")
line2D18.ReportName = 2

‘dibujamos un rectangulo

Dim point2D10 As Point2D

Set point2D10 = factory2D7.CreatePoint(-B / 4, F /
2)

point2D10.ReportName =3

Dim point2D11 As Point2D

Set point2D11 = factory2D7.CreatePoint(B / 2, F / 2)

point2D11.ReportName =4

Dim line2D19 As Line2D

Set line2D19 = factory2D7.CreateLine(-B / 4, F / 2,
B/2,F/2)

line2D19.ReportName =5

line2D19.StartPoint = point2D10

line2D19.EndPoint = point2D11

Dim constraints7 As Constraints
Set constraints7 = sketch7.Constraints

Dim reference34 As Reference

Set reference34 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference35 As Reference

Set reference35 =
part2.CreateReferenceFromObject(line2D 17)

Dim constraint14 As Constraint

Set constraint14 =
constraints7.AddBIEItCst(catCstTypeHorizontality,
reference34, reference35)

constraint1l4.Mode = catCstModeDrivingDimension

Dim reference36 As Reference

Set reference36 =
part2.CreateReferenceFromObject(line2D 19)

Dim constraintl5 As Constraint

Set constraint15 =
constraints7.AddMonoEItCst(catCstTypeLength,
reference36)

constraintl5.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraintl5.Dimension
length13.Value=3*B/ 2

Dim point2D12 As Point2D
Set point2D12 = factory2D7.CreatePoint(B / 2, E/ 2)
point2D12.ReportName = 6

Dim line2D20 As Line2D

Set line2D20 = factory2D7.CreateLine(B/2,F/2,B
/12,E/2)

line2D20.ReportName = 7

line2D20.StartPoint = point2D11

line2D20.EndPoint = point2D12

Dim reference37 As Reference

Set reference37 =
part2.CreateReferenceFromObject(line2D20)

Dim reference38 As Reference

-176 -

Set reference38 =
part2.CreateReferenceFromObject(line2D 18)

Dim constraint16 As Constraint

Set constraint16 =
constraints7.AddBIEItCst(catCstTypeVerticality,
reference37, reference38)

constraint16.Mode = catCstModeDrivingDimension

Dim reference39 As Reference

Set reference39 =
part2.CreateReferenceFromObject(line2D20)

Dim constraintl7 As Constraint

Set constraint17 =
constraints7.AddMonoEItCst(catCstTypeLength,
reference39)

constraint17.Mode = catCstModeDrivingDimension
Dim length14 As Length

Set length14 = constraintl7.Dimension
lengthl4.Value=(E-F)/2

Dim point2D13 As Point2D

Set point2D13 = factory2D7.CreatePoint(-B / 4, E /
2)

point2D13.ReportName = 8

Dim line2D21 As Line2D

Set line2D21 = factory2D7.CreateLine(B / 2, E / 2,
B/4,E/2)

line2D21.ReportName =9

line2D21.StartPoint = point2D12
line2D21.EndPoint = point2D13

Dim reference40 As Reference

Set reference40 =
part2.CreateReferenceFromObiject(line2D21)

Dim reference41 As Reference

Set reference4l =
part2.CreateReferenceFromObject(line2D 13)

Dim constraint1l8 As Constraint

Set constraint18 =
constraints7.AddBIEItCst(catCstTypeHorizontality,
reference40, reference4l)

constraint18.Mode = catCstModeDrivingDimension

Dim line2D22 As Line2D

Set line2D22 = factory2D7.CreateLine(-B/ 4, E/ 2, -
B/4,F/2)

line2D22.ReportName = 10

line2D22.StartPoint = point2D13

line2D22.EndPoint = point2D10

Dim reference42 As Reference

Set reference42 =
part2.CreateReferenceFromObiject(line2D22)

Dim reference43 As Reference

Set reference43 =
part2.CreateReferenceFromObiject(line2D 18)

Dim constraint19 As Constraint

Set constraint19 =
constraints7.AddBIEItCst(catCstTypeVerticality,
reference42, reference43)

constraint19.Mode = catCstModeDrivingDimension

Dim reference44 As Reference

Set reference44 =
part2.CreateReferenceFromObject(line2D22)

Dim reference45 As Reference



Set reference45 =
part2.CreateReferenceFromObject(line2D 18)

Dim constraint20 As Constraint

Set constraint20 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference44, reference45)

constraint20.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint20.Dimension
length15.Value=B/ 4

Dim reference46 As Reference

Set reference46 =
part2.CreateReferenceFromObject(line2D 19)

Dim reference47 As Reference

Set reference47 =
part2.CreateReferenceFromObject(line2D 17)

Dim constraint21 As Constraint

Set constraint21 =
constraints7.AddBIEItCst(catCstTypeDistance,
reference46, reference47)

constraint21.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint21.Dimension
length16.Value =F / 2

sketch7.CloseEdition
part2.InWorkObject = sketch7
part2.Update

Dim sketch8 As Sketch
Set sketch8 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0#
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8

part2.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.l1tem("AbsoluteAxis")

Dim line2D23 As Line2D

Set line2D23 = axis2D8.Getltem("HDirection")
line2D23.ReportName = 1

Dim line2D24 As Line2D

Set line2D24 = axis2D8.Getltem(""VVDirection™)
line2D24.ReportName = 2

Dim circle2D6 As Circle2D
Set circle2D6 = factory2D8.CreateClosedCircle(0#,
0#,F/2+(E-F)/4)

Dim point2D14 As Point2D

Set point2D14 = axis2D8.Getltem("Origin™)
circle2D6.CenterPoint = point2D14
circle2D6.ReportName = 3

Dim constraints8 As Constraints
Set constraints8 = sketch8.Constraints

Dim reference48 As Reference

Set reference48 =
part2.CreateReferenceFromObject(circle2D6)

Dim constraint22 As Constraint

Set constraint22 =
constraints8. AddMonoEItCst(catCstTypeRadius,
reference48)

constraint22.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraint22.Dimension
lengthl7.Value=F/2+ (E-F)/ 4

sketch8.CloseEdition
part2.InWorkObject = sketch8
part2.Update

Dim slot2 As Slot

Set slot2 =
shapeFactory2. AddNewSlotFromRef(Nothing,
Nothing)

Dim reference49 As Reference

Set reference49 =
part2.CreateReferenceFromObject(sketch7)
slot2.SetProfileElement reference49

Dim reference50 As Reference

Set reference50 =
part2.CreateReferenceFromObject(sketch8)
slot2.CenterCurveElement = reference50

part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "arointerno™
partDocument2.SaveAs objPath & "\aroint. CATPart"
partDocument2.Close

. Corona de rodillos cilindricos.
Private Sub CommandButton1_Click()

Dim documents1 As Documents

Set documents1 = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocument1 = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodiesl As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodiesl.ltem("PartBody")

Dim sketchesl1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ

-177 -



Dim sketchl As Sketch
Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDouble1(1) = 0#
arrayOfVariantOfDoublel1(2) = 0#
arrayOfVariantOfDouble1(3) = 0#
arrayOfVariantOfDoublel(4) = 1#
arrayOfVariantOfDouble1(5) = 0#
arrayOfVariantOfDouble1(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDouble1(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElements1 =
sketch1l.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElementsl.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName = 1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName = 2

'PAD

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin")
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1.AddMonoEltCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set lengthl = constraintl.Dimension
lengthl.Value=D/2

sketch1.CloseEdition
partl.InWorkObject = sketchl
partl.UpdateObject sketchl

Dim shapeFactoryl As ShapeFactory

Set shapeFactoryl = partl.ShapeFactory

Dim padl As Pad

Set padl = shapeFactoryl.AddNewPad(sketchl, B /
3)

padl.IsSymmetric = True

Dim limitl As Limit

Set limitl = padl.FirstLimit
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Dim length2 As Length

Set length2 = limitl.Dimension
length2.Value=B/3
partl.UpdateObject padl

Dim reference3 As Reference

Set reference3 =
partl.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch2 As Sketch

Set sketch2 = sketches1.Add(reference3)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = B/ 3
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#

Set sketch2Variant = sketch?2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2

partl.InWorkObject = sketch2

'POCKET

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.0penEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.1tem("AbsoluteAxis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")
line2D4.ReportName = 2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,d_/2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromObject(circle2D2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEItCst(catCstTypeRadius,
reference4)

constraint2.Mode = catCstModeDrivingDimension
Dim length3 As Length

Set length3 = constraint2.Dimension
length3.Value =d_/2

sketch2.CloseEdition

partl.InWorkObject = sketch2

partl.UpdateObject sketch2



Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, B/ 3)

Dim limit2 As Limit

Set limit2 = pocketl.FirstLimit

limit2.LimitMode = catUpToLastLimit
partl.UpdateObject pocketl

'Huecos para los rodillos

Dim reference5 As Reference

Set referenceb =
partl.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pocket.1_Resul
tOUT;Z0;G3055)")

Dim sketch3 As Sketch

Set sketch3 = sketches1.Add(referenceb)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = B/ 3
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = 0#
arrayOfVariantOfDouble3(4) = 1#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = 0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.OpenEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.ltem("AbsoluteAxis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection")
line2D5.ReportName = 1

Dim line2D6 As Line2D

Set line2D6 = axis2D3.Getltem("VDirection")
line2D6.ReportName = 2

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(-Dw / 2, Eb /
2)

point2D3.ReportName = 3

Dim point2D4 As Point2D

Set point2D4 = factory2D3.CreatePoint(Dw / 2, Eb /
2)

point2D4.ReportName = 4

Dim line2D7 As Line2D

Set line2D7 = factory2D3.CreateLine(-Dw/ 2, Eb / 2,
Dw/2,Eb/2)

line2D7.ReportName =5

line2D7.StartPoint = point2D3

line2D7.EndPoint = point2D4

Dim point2D5 As Point2D

Set point2D5 = factory2D3.CreatePoint(Dw / 2, Ea /
2)

point2D5.ReportName = 6

Dim line2D8 As Line2D

Set line2D8 = factory2D3.CreateLine(Dw / 2, Eb / 2,
Dw/2,Eal?2)

line2D8.ReportName = 7

line2D8.EndPoint = point2D4

line2D8.StartPoint = point2D5

Dim point2D6 As Point2D

Set point2D6 = factory2D3.CreatePoint(-Dw / 2, Ea /
2)

point2D6.ReportName = 8

Dim line2D9 As Line2D

Set line2D9 = factory2D3.CreateLine(Dw / 2, Ea / 2,
-Dw/2,Ea/2)

line2D9.ReportName =9

line2D9.StartPoint = point2D5

line2D9.EndPoint = point2D6

Dim line2D10 As Line2D

Set line2D10 = factory2D3.CreateLine(-Dw / 2, Ea /
2,-Dw/2,Eb/2)

line2D10.ReportName = 10

line2D 10.EndPoint = point2D6

line2D10.StartPoint = point2D3

Dim constraints3 As Constraints

Set constraints3 = sketch3.Constraints

Dim reference6 As Reference

Set reference6 =
partl.CreateReferenceFromObject(line2D7)

Dim reference7 As Reference

Set reference? =
partl.CreateReferenceFromObject(line2D5)

Dim constraint3 As Constraint

Set constraint3 =
constraints3.AddBIEItCst(catCstTypeHorizontality,
reference6, reference?7)

constraint3.Mode = catCstModeDrivingDimension

Dim reference8 As Reference

Set reference8 =
partl.CreateReferenceFromObject(line2D9)

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint4 As Constraint

Set constraint4 =
constraints3.AddBIEItCst(catCstTypeHorizontality,
reference8, reference9)

constraint4.Mode = catCstModeDrivingDimension

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromObject(line2D8)

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(line2D6)

Dim constraint5 As Constraint

Set constraint =
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel0, referencell)

constraint5.Mode = catCstModeDrivingDimension

Dim referencel2 As Reference

Set referencel?2 =
partl.CreateReferenceFromObiject(line2D 10)

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(line2D6)

Dim constrainté As Constraint
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Set constraint6
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel2, referencel3)

constraint6.Mode = catCstModeDrivingDimension

Dim referencel4 As Reference

Set referencel4
partl.CreateReferenceFromObject(line2D8)
Dim referencel5 As Reference

Set referencel5
partl.CreateReferenceFromObject(line2D 10)
Dim constraint7 As Constraint

Set constraint7
constraints3.AddBIEItCst(catCstTypeDistance,
referencel4, referencel5)

constraint7.Mode = catCstModeDrivingDimension

Dim length4 As Length
Set length4 = constraint7.Dimension
length4.Value = Dw

Dim referencel6 As Reference

Set referencel6
partl.CreateReferenceFromObject(line2D8)
Dim referencel7 As Reference

Set referencel?
partl.CreateReferenceFromObject(line2D6)
Dim constraint8 As Constraint

Set constraint8
constraints3.AddBIEItCst(catCstTypeDistance,
referencel6, referencel?)

constraint8.Mode = catCstModeDrivingDimension

Dim length5 As Length
Set length5 = constraint8.Dimension
length5.Value = Dw / 2

Dim referencel8 As Reference

Set referencel8
partl.CreateReferenceFromObject(line2D9)
Dim referencel9 As Reference

Set referencel9
partl.CreateReferenceFromObject(line2D5)
Dim constraint9 As Constraint

Set constraint9
constraints3.AddBIEItCst(catCstTypeDistance,
referencel8, referencel9)

constraint9.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint9.Dimension
length6.Value = Ea/ 2

Dim reference20 As Reference

Set reference20
partl.CreateReferenceFromObject(line2D7)
Dim reference21 As Reference

Set reference21
partl.CreateReferenceFromObject(line2D5)
Dim constraint10 As Constraint

Set constraint10
constraints3.AddBIEItCst(catCstTypeDistance,
reference20, reference21)

constraint10.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint10.Dimension
length7.Value =Eb /2

sketch3.CloseEdition
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partl.InWorkObject = sketch3
partl.UpdateObject sketch3

Dim pocket2 As Pocket

Set pocket2 =
shapeFactoryl.AddNewPocket(sketch3, B/ 2)

Dim limit3 As Limit

Set limit3 = pocket2.FirstLimit

limit3.LimitMode = catUpToLastLimit
partl.UpdateObject pocket2

Dim reference22 As Reference

Set reference22 =
partl.CreateReferenceFromName("")

Dim reference23 As Reference

Set reference23 =
partl.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactoryl. AddNewCircPattern(pocket2, 1, 2,
20#, 45#, 1, 1, reference22, reference23, True, O#,
True)

circPatternl.CircularPatternParameters =
catlnstancesandAngularSpacing

Dim angularRepartition1 As angularRepartition
Set angularRepartitionl =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const Pl = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de los rodillos que en este
caso es (D+d)/4

Dim longitud As Double
longitud=2*PI*((D-d_)/4+d_/2)

‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendréa el separador.

'para calcular este nimero hacemos la hipotesis de
que la distancia entre rodillos sera de Dw/2

Dim variableaux As Double

variableaux = Math.Round(longitud / (3/ 2 * Dw))
'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition1.InstancesCount
intParam.Value = variableaux

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angularRepartition2 As angularRepartition

Set angularRepartition2 =
circPatternl.angularRepartition

Dim angle As angle

Set angle = angularRepartition2.AngularSpacing
angle.Value = 360 / variableaux

Dim refrot7 As Reference

Set refrot7 =
partl.CreateReferenceFromObject(referencel)
circPattern1.SetRotationAxis refrot7

partl.UpdateObject circPatternl

partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "jaula"



partDocumentl.SaveAs objPath & "\jaula.catpart™
partDocumentl.Close

R Rodillo------------ === =m----

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.Item("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference24 As Reference

Set reference24 = originElements2.PlaneYZ

Dim sketch4 As Sketch
Set sketch4 = sketches2.Add(reference24)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
part2.InWorkObject = sketch4

Dim factory2D4 As Factory2D

Set factory2D4 = sketch4.OpenEdition()

Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D4.Getltem("HDirection")
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D4.Getltem("VDirection")
line2D12.ReportName = 2

Dim point2D1a As Point2D

Set point2D1a = factory2D4.CreatePoint(0#, Eb / 2)
point2D1a.ReportName = 3

Dim constraints4 As Constraints

Set constraints4 = sketch4.Constraints

Dim reference2a As Reference

Set reference2a =
part2.CreateReferenceFromObject(point2D1a)

Dim reference3a As Reference

Set reference3a =
part2.CreateReferenceFromObject(line2D 12)

Dim constraintla As Constraint

Set constraintla =
constraints4.AddBIEItCst(catCstTypeOn,
reference2a, reference3a)

constraintla.Mode = catCstModeDrivingDimension

Dim point2D2a As Point2D

Set point2D2a = factory2D4.CreatePoint(Dw / 2, Eb /
2)

point2D2a.ReportName = 4

Dim line2D3a As Line2D

Set line2D3a = factory2D4.CreateLine(0, Eb / 2, Dw
/2,Eb/2)

line2D3a.ReportName =5

line2D3a.StartPoint = point2D 1a

line2D3a.EndPoint = point2D2a

Dim point2D3a As Point2D

Set point2D3a = factory2D4.CreatePoint(Dw / 2, Ea /
2)

point2D3a.ReportName = 6

Dim line2D4a As Line2D

Set line2D4a = factory2D4.CreateLine(Dw / 2, Eb /
2,Dw/2,Eal2)

line2D4a.ReportName = 7

line2D4a.EndPoint = point2D2a

line2D4a.StartPoint = point2D3a

Dim point2D4a As Point2D

Set point2D4a = factory2D4.CreatePoint(0, Ea / 2)
point2D4a.ReportName = 8

Dim line2D5a As Line2D

Set line2D5a = factory2D4.CreateLine(Dw / 2, Ea/ 2,
0,Ea/?2)

line2D5a.ReportName =9

line2D5a.StartPoint = point2D3a

line2D5a.EndPoint = point2D4a

Dim line2D6a As Line2D

Set line2D6a = factory2D4.CreateLine(0, Ea / 2, O
Eb/2)

line2D6a.ReportName = 10

line2D6a.EndPoint = point2D4a

line2D6a.StartPoint = point2D 1a

Dim referenceda As Reference

Set referenceda =
part2.CreateReferenceFromObject(line2D 3a)

Dim reference5a As Reference

Set referenceba =
part2.CreateReferenceFromObiject(line2D11)

Dim constraint2a As Constraint

Set constraint2a =
constraints4.AddBIEItCst(catCstTypeHorizontality,
referenceda, reference5a)

constraint2a.Mode = catCstModeDrivingDimension

Dim reference6a As Reference

Set reference6a =
part2.CreateReferenceFromObject(line2D5a)

Dim reference7a As Reference

Set reference7a =
part2.CreateReferenceFromObiject(line2D11)

Dim constraint3a As Constraint
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Set constraint3a =
constraints4.AddBIEItCst(catCstTypeHorizontality,
reference6a, reference7a)

constraint3a.Mode = catCstModeDrivingDimension

Dim reference8a As Reference

Set reference8a =
part2.CreateReferenceFromObject(line2D4a)

Dim reference9a As Reference

Set reference9a =
part2.CreateReferenceFromObject(line2D 12)

Dim constrainta4 As Constraint

Set constraint4a =
constraints4.AddBIEItCst(catCstTypeVerticality,
reference8a, reference9a)

constraint4a.Mode = catCstModeDrivingDimension

Dim referencel0a As Reference

Set referencel0a =
part2.CreateReferenceFromObject(line2D6a)

Dim referencella As Reference

Set referencella =
part2.CreateReferenceFromObject(line2D 12)

Dim constraint5a As Constraint

Set constraintba =
constraints4.AddBIEItCst(catCstTypeVerticality,
referencelOa, referencella)

constraint5a.Mode = catCstModeDrivingDimension

Dim referencel2a As Reference

Set referencel2a =
part2.CreateReferenceFromObject(line2D5a)

Dim referencel3a As Reference

Set referencel3a =
part2.CreateReferenceFromObject(line2D11)

Dim constraint6a As Constraint

Set constraint6a =
constraints4.AddBIEItCst(catCstTypeDistance,
referencel2a, referencel3a)

constraintéa.Mode = catCstModeDrivingDimension
Dim lengthla As Length

Set lengthla = constraint6a.Dimension
lengthla.Value = Ea/ 2

Dim referencel4a As Reference

Set referencelda =
part2.CreateReferenceFromObject(line2D4a)

Dim referencel5a As Reference

Set referencel5a =
part2.CreateReferenceFromObject(line2D 12)

Dim constraint7a As Constraint

Set constraint7a =
constraints4.AddBIEItCst(catCstTypeDistance,
referencelda, referencel5a)

constraint7a.Mode = catCstModeDrivingDimension
Dim length2a As Length

Set length2a = constraint7a.Dimension
length2a.Value = Dw / 2

Dim referencel6a As Reference

Set referencel6a =
part2.CreateReferenceFromObject(line2D4a)

Dim constraint8a As Constraint

Set constraint8a =
constraints4.AddMonoEItCst(catCstTypeLength,
referencel6a)

constraint8a.Mode = catCstModeDrivingDimension
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Dim length3a As Length

Set length3a = constraint8a.Dimension
length3a.Value = (Eb - Ea) / 2
sketch4.CloseEdition
part2.InWorkObject = sketch4
part2.UpdateObject sketch4

Dim shapeFactory2 As ShapeFactory

Set shapeFactory?2 = part2.ShapeFactory

Dim shaftl As Shaft

Set shaftl = shapeFactory2. AddNewShaft(sketch4)
Dim referencel9a As Reference

Set referencel9a =
part2.CreateReferenceFromObiject(line2D12)
shaftl.RevoluteAxis = referencel9a
part2.UpdateObject shaftl

Dim referencelb As Reference

Set referencelb =
part2.CreateReferenceFromName("")

Dim constRadEdgeFilletlb As ConstRadEdgeFillet
Set constRadEdgeFilletlb =
shapeFactory2. AddNewSolidEdgeFilletW |thConstant
Radius(referencelb,
catTangencyFilletEdgePropagation, 0.5)

Dim reference2b As Reference

Set reference2b =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;7)));None:();C
f11:());Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;5)));None
:();Cf11:());None:(Limits1:();Limits2:());Cf11:()); Wit
hTemporaryBody;WithoutBuildError;WithSelectingF
eatureSupport;MFBRepVersion_CXR15)", shaftl)
constRadEdgeFillet1b.AddObjectToFillet
reference2b

constRadEdgeFillet1b.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference3b As Reference

Set reference3b =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;9)));None:();C
f11:());Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;7)));None
:();Cf11:());None:(Limits1:();Limits2:()); Cf11:()); Wit
hTemporaryBody;WithoutBuildError;WithSelectingF
eatureSupport;MFBRepVersion_CXR15)", shaftl)
constRadEdgeFillet1b.AddObjectToFillet

reference3b

constRadEdgeFillet1b.EdgePropagation =
catTangencyFilletEdgePropagation
part2.UpdateObject constRadEdgeFilletlb

Dim referenceb As Reference

Set referenceb =
part2.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl =
part2.CreateReferenceFromName (")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory2. AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, 0#,
True)

circPatternb.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition



‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
caso es (D+d)/4

Dim longitudb As Double

longitudb =2*PIb*((D-d_)/4+d_/2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este namero hacemos la hipotesis de
que la distancia entre rodillos sera de Dw/2

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / (3/ 2 * Dw))
'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb

circPatternb.SetRotationAxis reference24
part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "rodillos"
partDocument2.SaveAs objPath & "\rodillos.catpart
partDocument2.Close

S — ENSAMBLAJE---

Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument

Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocumentl.Product

Dim products1 As Products

Set productsl = product5.Products

Dim arrayOfVariantOfBSTR 3(0)
arrayOfVariantOfBSTR3(0)
"\rodillos.catpart"

Set products1Variant = productsl
products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

objPath &

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

Dim constraints5 As Constraints

Set constraints5 =
product5.Connections("CATIAConstraints™)

'Fijamos los rodillos a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("'Product5/rodil
los.1/1zx plane")

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName(*Product5/jaula
1/1zx plane™)

Dim constraintcl As Constraint

Set constraintcl =
constraints5.AddBIEItCst(catCstTypeDistance,
referencecl, referencec?)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("'Product5/rodil
los.1/lyz plane™)

Dim referencec4 As Reference

Set referencec4 =
product5.CreateReferenceFromName(*Product5/jaula
1/lyz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints5.AddBIEItCst(catCstTypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencec5 =
product5.CreateReferenceFromName(""Product5/rodil
los.1/Ixy plane™)

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint

Set constraintc3 =
constraints5.AddBIEItCst(catCstTypeDistance,
referencec5, referencec6)

product5.Update

productDocumentl.SaveAs objPath &
"\CoronaRodillos.CATProduct"

End Sub

. Rodamiento axial de rodillos cilindricos.

Incluye una corona de rodillos cilindricos y dos
arandelas.

Dim documents3 As Documents

Set documents3 = CATIA.Documents

Dim partDocument3 As PartDocument

Set partDocument3 = documents3.Add("'Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.ltem(""PartBody")

Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference31 As Reference

Set reference31 = originElements3.PlaneYZ
Dim sketch5 As Sketch
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Set sketch5 = sketches3.Add(reference31)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5
part3.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D13 = axis2D5.Getltem("HDirection")
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D14 = axis2D5.Getltem("VDirection")
line2D14.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
0#,d_1/2)

Dim point2D8 As Point2D

Set point2D8 = axis2D5.Getltem("Origin™)
circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 3

Dim constraints5 As Constraints

Set constraints5 = sketch5.Constraints

Dim reference32 As Reference

Set reference32 =
part3.CreateReferenceFromObject(circle2D4)

Dim constraint12 As Constraint

Set constraint12 =
constraints5.AddMonoEItCst(catCstTypeRadius,
reference32)

constraint12.Mode = catCstModeDrivingDimension
Dim length10 As Length

Set length10 = constraint12.Dimension
length10.Value=d_1/2

sketch5.CloseEdition
part3.InWorkObject = sketch5
part3.UpdateObject sketch5

Dim shapeFactory3 As ShapeFactory

Set shapeFactory3 = part3.ShapeFactory

Dim pad3 As Pad

Set pad3 = shapeFactory3.AddNewPad(sketch5, B /
2)

pad3.IsSymmetric = True

Dim limit5 As Limit

Set limit5 = pad3.FirstLimit
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Dim length1l As Length
Set length11 = limit5.Dimension
length1l.Value=B/2

part3.UpdateObject pad3

Dim reference33 As Reference

Set reference33 =
part3.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch6 As Sketch
Set sketch6 = sketches3.Add(reference33)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = B/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6
part3.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0penEdition()

Dim geometricElementsé As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("AbsoluteAxis")

Dim line2D15 As Line2D

Set line2D15 = axis2D6.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D 16 = axis2D6.Getltem(""VDirection")
line2D16.ReportName =2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin™)
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraintsé As Constraints

Set constraints6 = sketch6.Constraints

Dim reference34 As Reference

Set reference34 =
part3.CreateReferenceFromObject(circle2D5)

Dim constraint13 As Constraint

Set constraint13 =
constraints6. AddMonoEItCst(catCstTypeRadius,
reference34)

constraint13.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint13.Dimension
length12.Value=d_/2



sketch6.CloseEdition
part3.InWorkObject = sketch6
part3.UpdateObject sketch6

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory3.AddNewPocket(sketch6, B / 2)

Dim limit6 As Limit

Set limit6 = pocket3.FirstLimit

limit6.LimitMode = catUpToLastLimit
part3.UpdateObject pocket3

Dim reference35 As Reference

Set reference35 =
part3.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory3.AddNewSolid EdgeFllletwlthConstant
Radius(reference35,
catTangencyFilletEdgePropagation, r)

Dim reference36 As Reference

Set reference36 =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());:None:(Li
mits1:();Limits2:());Cf11:());With TemporaryBody ;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocket3)
constRadEdgeFillet2. AddObjectToFillet reference36
constRadEdgeFillet2.EdgePropagation
catTangencyFilletEdgePropagation

Dim reference37 As Reference

Set reference37 =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:();Limits2:());Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocket3)
constRadEdgeFillet2. AddObjectToFillet reference37
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation
part3.UpdateObject constRadEdgeFillet2
part3.Update

Dim product3 As Product
Set product3 = partDocument3.Getltem("Part3")
product3.PartNumber = "arandelaeje”

partDocument3.SaveAs objPath &

"\arandelaeje.catpart"
partDocument3.Close

e e Arandela de soporte

Dim documents4 As Documents

Set documents4 = CATIA.Documents
Dim partDocument4 As PartDocument
Set partDocument4 = documents4.Add("Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.Item("PartBody")
Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.OriginElements
Dim reference38 As Reference

Set reference38 = originElements4.PlaneYZ
Dim sketch7 As Sketch

Set sketch7 = sketches4.Add(reference38)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 0#
arrayOfVariantOfDouble7(4) = 1#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7
part4.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.OpenEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.ltem("AbsoluteAxis")

Dim line2D17 As Line2D

Set line2D17 = axis2D7.Getltem("HDirection")
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D18 = axis2D7.Getltem(""VDirection™)
line2D18.ReportName = 2

Dim circle2D6 As Circle2D

Set circle2D6 = factory2D7.CreateClosedCircle(0#,
0#,D/2)

Dim point2D10 As Point2D

Set point2D10 = axis2D7.Getltem("Origin™)
circle2D6.CenterPoint = point2D10
circle2D6.ReportName = 3

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference39 As Reference

Set reference39 =
part4.CreateReferenceFromObject(circle2D6)

Dim constraint14 As Constraint

Set constraint14 =
constraints7.AddMonoEltCst(catCstTypeRadius,
reference39)

constraint14.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraintl4.Dimension
length13.Value=D/ 2

sketch7.CloseEdition
part4.InWorkObject = sketch7
part4.UpdateObject sketch7

Dim shapeFactory4 As ShapeFactory
Set shapeFactory4 = part4.ShapeFactory
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Dim pad4 As Pad

Set pad4 = shapeFactory4.AddNewPad(sketch7, B /
2)

pad4.l1sSymmetric = True

Dim limit7 As Limit

Set limit7 = pad4.FirstLimit

Dim length14 As Length

Set length14 = limit7.Dimension

length14.Value =B/ 2

part4.UpdateObject pad4

Dim reference40 As Reference

Set reference40 =
part4.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch8 As Sketch

Set sketch8 = sketches4.Add(reference40)
Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = B/ 2
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8
part4.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("AbsoluteAxis")

Dim line2D19 As Line2D

Set line2D19 = axis2D8.Getltem("HDirection")
line2D19.ReportName = 1

Dim line2D20 As Line2D

Set line2D20 = axis2D8.Getltem(""\VVDirection")
line2D20.ReportName = 2

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D8.CreateClosedCircle(0#,
0#,D1/2)

Dim point2D11 As Point2D

Set point2D11 = axis2D8.Getltem("Origin")
circle2D7.CenterPoint = point2D11
circle2D7.ReportName = 3

Dim constraints8 As Constraints

Set constraints8 = sketch8.Constraints

Dim reference41 As Reference

Set reference41 =
part4.CreateReferenceFromObject(circle2D7)

Dim constraint15 As Constraint

Set constraintl5 =
constraints8. AddMonoEltCst(catCstTypeRadius,
reference41)

- 186 -

constraintl5.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint15.Dimension
length15.Value=D1/2

sketch8.CloseEdition

part4.InWorkObject = sketch8

part4.UpdateObject sketch8

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory4.AddNewPocket(sketch8, B / 2)

Dim limit8 As Limit

Set limit8 = pocket4.FirstLimit

limit8.LimitMode = catUpToLastLimit
part4.UpdateObject pocket4

Dim reference42 As Reference

Set reference42 =
part4.CreateReferenceFromName("")

Dim constRadEdgeFillet3 As ConstRadEdgeFillet
Set constRadEdgeFillet3 =
shapeFactory4.AddNewSolidEdgeFilletW |thC0nstant
Radius(reference42,
catTangencyFilletEdgePropagation, r)

Dim reference43 As Reference

Set reference43 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport;MFB
RepVersion_CXR15)", pocket4)
constRadEdgeFillet3.AddObjectToFillet reference43
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference44 As Reference

Set reference44 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocket4)
constRadEdgeFillet3.AddObjectToFillet reference44
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation
part4.UpdateObject constRadEdgeFillet3
part4.Update

Dim product4 As Product

Set product4 = partDocument4.Getltem("Part4")
product4.PartNumber = "arandelasoporte”
partDocument4.SaveAs objPath &
"\arandelasoporte.catpart”

partDocument4.Close

S —— ENSAMBLAJE ---------

Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument

Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocumentl.Product

Dim productsl As Products



Set products1 = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\arandelasoporte. CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTRZ, "All"

Dim constraints9 As Constraints

Set constraints9 =
product5.Connections("CATIAConstraints™)

‘fijamos el arol

Dim reference45 As Reference

Set reference45 =
product5.CreateReferenceFromName("'Product5/aran
delasoporte.1/!Product5/arandelasoporte.1/™)

Dim constraint16 As Constraint

Set constraint16 =
constraints9.AddMonoEItCst(catCstTypeReference,
reference45)

Dim arrayOfVariantOfBSTR2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\arandelaeje. CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

Dim reference46 As Reference

Set reference46 =
product5.CreateReferenceFromName(""Product5/aran
delasoporte.1/! Axis:(Selection_RSur:(Face:(Brp:(Poc
ket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());EdgeFill
et.1_ResultOUT;Z0;G3055))")

Dim reference47 As Reference

Set reference47 =
product5.CreateReferenceFromName("'Product5/aran
delaeje.1/1 Axis:(Selection_RSur:(Face:(Brp:(Pocket.
1;0:(Brp:(Sketch.2;3)));None:();Cf11:());EdgeFillet.1
_ResultOUT;Z0;G3055))")

Dim constraintl7 As Constraint

Set constraint17 =
constraints9.AddBIEItCst(catCstTypeOn,
reference46, reference47)

Dim reference48 As Reference

Set reference48 =
product5.CreateReferenceFromName("Product5/aran
delasoporte.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);
None:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055

)"
Dim reference49 As Reference
Set reference49 =

product5.CreateReferenceFromName(""Product5/aran
delaeje.1/1Selection_RSur:(Face:(Brp:(Pad.1;1);None
:);Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055)")
Dim constraint18 As Constraint

Set constraint18 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference48, reference49)

Dim length16 As Length

Set length16 = constraint18.Dimension
length16.Value = -H

constraint18.Orientation = catCstOrientOpposite

Dim arrayOfVariantOfBSTR 3(0)

arrayOfVariantOfBSTR3(0) = objPath &
"\rodillos.catpart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.catpart”

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

Dim reference50 As Reference

Set reference50 =
product5.CreateReferenceFromName("'Product5/aran
delasoporte.1/! Axis:(Selection_RSur:(Face:(Brp:(Poc
ket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());EdgeFill
et.1_ResultOUT;Z0;G3055))")

Dim reference51 As Reference

Set reference51 =
product5.CreateReferenceFromName(*Product5/jaula
1/1Axis:(Selection_RSur:(Face:(Brp:(Pocket.1;0:(Br
p:(Sketch.2;3)));None:();Cf11:());CircPattern.1_Resu
ItOUT;Z0;G3055))")

Dim constraint19 As Constraint

Set constraint19 =
constraints9.AddBIEItCst(catCstTypeOn,
reference50, reference51)

Dim reference52 As Reference

Set reference52 =
product5.CreateReferenceFromName("'Product5/aran
delasoporte.1/!1Selection_RSur:(Face:(Brp:(Pad.1;2);
None:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055
)"

Dim reference53 As Reference

Set reference53 =
product5.CreateReferenceFromName("Product5/jaula
1/lyz plane™)

Dim constraint20 As Constraint

Set constraint20 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference52, reference53)

Dim length17 As Length

Set length17 = constraint20.Dimension
lengthl7.Value =-H /2

constraint20.Orientation = catCstOrientSame

. Rodamiento de agujas sin aro interno.
Private Sub CommandButton1_Click()

Dim documents1 As Documents

Set documentsl = CATIA.Documents
Dim partDocumentl As PartDocument
Set partDocumentl = documents1.Add("Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodies1 As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodiesl.ltem("PartBody")
Dim sketches1 As Sketches

Set sketches1 = body1.Sketches

Dim originElements1 As OriginElements
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Set originElements1 = part1.0OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDoublel(1) = 0#
arrayOfVariantOfDouble1(2) = 0#
arrayOfVariantOfDouble1(3) = 0#
arrayOfVariantOfDoublel(4) = 1#
arrayOfVariantOfDouble1(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDouble1(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElementsl =
sketch1l.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElements1.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName = 1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem(*"VDirection™)
line2D2.ReportName = 2

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#,D/2)

Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin")
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1.AddMonoEltCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set lengthl = constraintl.Dimension
lengthl.Value=D/2

sketchl.CloseEdition
partl.InWorkObject = sketchl
partl.Update

'PAD

Dim shapeFactoryl As ShapeFactory
Set shapeFactoryl = partl.ShapeFactory
Dim padl As Pad
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Set padl = shapeFactoryl.AddNewPad(sketchl, B /
2)

padl.IsSymmetric = True

Dim limitl As Limit

Set limit1 = pad1.FirstLimit

Dim length2 As Length

Set length2 = limit1l.Dimension

length2.Value =B/ 2

partl.Update

'CHAFLAN
Dim reference3 As Reference
Set reference3 =

partl.CreateReferenceFromName("")

Dim constRadEdgeFilletl As ConstRadEdgeFillet
Set constRadEdgeFilletl =
shapeFactoryl. AddNewSolidEdgeFilletW |thC0nstant
Radius(reference3,
catTangencyFilletEdgePropagation, r)

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference4
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference5 As Reference

Set referenceb =
partl.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport;MFB
RepVersion_CXR15)", padl)
constRadEdgeFillet1.AddObjectToFillet reference5
constRadEdgeFillet1.EdgePropagation =
catTangencyFilletEdgePropagation

partl.Update

'POCKET
Dim reference6 As Reference
Set reference6 =

partl.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());EdgeFillet.1 R
esultOUT;Z0;G3055)")

Dim sketch2 As Sketch
Set sketch2 = sketches1.Add(reference6)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = B/ 2
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#
Set sketch2Variant = sketch?2



sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2
partl.InWorkObject = sketch2

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.0OpenEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.ltem("AbsoluteAxis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1

Dim line2D4 As Line2D

Set line2D4 = axis2D2.Getltem("VDirection")
line2D4.ReportName = 2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,D1/2)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference7 As Reference

Set reference7 =
partl.CreateReferenceFromObject(circle2D?2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEItCst(catCstTypeRadius,
reference?)

constraint2.Mode = catCstModeDrivingDimension
Dim length4 As Length

Set length4 = constraint2.Dimension

length4.VValue = D1/ 2

sketch2.CloseEdition
partl.InWorkObject = sketch2
partl.Update

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl. AddNewPocket(sketch2, B / 2)

Dim limit2 As Limit

Set limit2 = pocketl.FirstLimit

limit2.LimitMode = catUpToLastLimit

partl.Update

'SLOT para el canal de los rodillos

Dim reference8 As Reference

Set reference8 = originElements1.PlanezZX
Dim sketch3 As Sketch

Set sketch3 = sketches1.Add(reference8)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = 0#
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = -1#
arrayOfVariantOfDouble3(4) = 0#
arrayOfVariantOfDouble3(5) = 0#

arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = -0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.0penEdition()

Dim geometricElements3 As GeometricElements

Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.1tem("AbsoluteAxis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection™)
line2D5.ReportName = 1

Dim line2D6 As Line2D

Set line2D6 = axis2D3.Getltem("VDirection™)
line2D6.ReportName = 2

'dibujamos un rectangulo

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(-0.4 * B, F /
2)

point2D3.ReportName = 3

Dim point2D4 As Point2D

Set point2D4 = factory2D3.CreatePoint(0.4 * B, F /
2)

point2D4.ReportName = 4

Dim line2D7 As Line2D

Set line2D7 = factory2D3.CreateLine(-0.4 * B, F / 2,
04*B,F/2)

line2D7.ReportName = 5

line2D7.StartPoint = point2D3

line2D7.EndPoint = point2D4

Dim constraints3 As Constraints
Set constraints3 = sketch3.Constraints

Dim reference9 As Reference

Set reference9 =
partl.CreateReferenceFromObject(line2D7)

Dim referencel0 As Reference

Set referencel0 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint3 As Constraint

Set constraint3 =
constraints3.AddBIEItCst(catCstTypeHorizontality,
reference9, referencel0)

constraint3.Mode = catCstModeDrivingDimension

Dim referencell As Reference

Set referencell =
partl.CreateReferenceFromObject(line2D7)

Dim constraint4 As Constraint

Set constraint4 =
constraints3.AddMonoEItCst(catCstTypeLength,
referencell)

constraint4d.Mode = catCstModeDrivingDimension
Dim length5 As Length

Set length5 = constraint4.Dimension

length5.Value = 0.8 * B
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Dim point2D5 As Point2D

Set point2D5 = factory2D3.CreatePoint(0.4 * B, F / 2
+ Da)

point2D5.ReportName = 6

Dim line2D8 As Line2D

Set line2D8 = factory2D3.CreateLine(0.4 * B, F / 2,
0.4*B,F/2+Da)

line2D8.ReportName = 7

line2D8.StartPoint = point2D4

line2D8.EndPoint = point2D5

Dim referencel2 As Reference

Set referencel? =
partl.CreateReferenceFromObject(line2D8)

Dim referencel3 As Reference

Set referencel3 =
partl.CreateReferenceFromObject(line2D6)

Dim constraint5 As Constraint

Set constraints =
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel2, referencel3)

constraint5.Mode = catCstModeDrivingDimension

Dim referencel4 As Reference

Set referencel4 =
partl.CreateReferenceFromObject(line2D8)

Dim constraint6 As Constraint

Set constraint6 =
constraints3.AddMonoEItCst(catCstTypeLength,
referencel4)

constraint6.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint6.Dimension
length6.Value = Da

Dim point2D6 As Point2D

Set point2D6 = factory2D3.CreatePoint(-0.4 * B, F /
2+ Da)

point2D6.ReportName = 8

Dim line2D9 As Line2D

Set line2D9 = factory2D3.CreateLine(0.4 * B, F /2 +
Da,-04* B,F/2+ Da)

line2D9.ReportName = 9

line2D9.StartPoint = point2D5

line2D9.EndPoint = point2D6

Dim referencel5 As Reference

Set referencel5 =
partl.CreateReferenceFromObject(line2D9)

Dim referencel6 As Reference

Set referencel6 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint7 As Constraint

Set constraint7 =
constraints3.AddBIEItCst(catCstTypeHorizontality,
referencel5, referencel6)

constraint7.Mode = catCstModeDrivingDimension

Dim line2D10 As Line2D

Set line2D10 = factory2D3.CreateLine(-04 * B, F / 2
+Da, -04*B,F/2)

line2D10.ReportName = 10

line2D10.StartPoint = point2D6

line2D10.EndPoint = point2D3
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Dim referencel?7 As Reference

Set referencel7
partl.CreateReferenceFromObiject(line2D 10)
Dim referencel8 As Reference

Set referencel8
partl.CreateReferenceFromObject(line2D6)

Dim constraint8 As Constraint

Set constraint8
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel?, referencel8)

constraint8.Mode = catCstModeDrivingDimension

Dim referencel9 As Reference

Set referencel9
partl.CreateReferenceFromObject(line2D7)
Dim reference20 As Reference

Set reference20
partl.CreateReferenceFromObject(line2D5)
Dim constraint9 As Constraint

Set constraint9
constraints3.AddBIEItCst(catCstTypeDistance,
referencel9, reference20)

constraint9.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint9.Dimension
length7.Value=F /2

Dim reference21 As Reference

Set reference21
partl.CreateReferenceFromObject(line2D8)
Dim reference22 As Reference

Set reference22
partl.CreateReferenceFromObject(line2D6)
Dim constraint10 As Constraint

Set constraint10
constraints3.AddBIEItCst(catCstTypeDistance,
reference21, reference22)

constraint10.Mode = catCstModeDrivingDimension
Dim length8 As Length

Set length8 = constraint10.Dimension
length8.Value = 0.4 * B

sketch3.CloseEdition
partl.InWorkObject = sketch3
partl.Update

Dim sketch4 As Sketch

Set sketch4 = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0#
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
partl.InWorkObject = sketch4

Dim factory2D4 As Factory2D
Set factory2D4 = sketch4.OpenEdition()
Dim geometricElements4 As GeometricElements



Set geometricElements4
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4
geometricElements4.ltem("AbsoluteAxis")
Dim line2D11 As Line2D

Set line2D11 = axis2D4.Getltem("HDirection")
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D4.Getltem("VDirection")
line2D12.ReportName = 2

Dim circle2D3 As Circle2D

Set circle2D3 = factory2D4.CreateClosedCircle(0#,

0#,F/2+Dal?2)

Dim point2D7 As Point2D

Set point2D7 = axis2D4.Getltem("Origin™)
circle2D3.CenterPoint = point2D7
circle2D3.ReportName = 3

Dim constraints4 As Constraints
Set constraints4 = sketch4.Constraints

Dim reference23 As Reference

Set reference23
partl.CreateReferenceFromObject(circle2D3)
Dim constraintl1l As Constraint

Set constraint11

constraints4. AddMonoEltCst(catCstTypeRadius,
reference23)

constraint11.Mode = catCstModeDrivingDimension
Dim length9 As Length

Set length9 = constraint11.Dimension
length9.Value=F /2 +Da/ 2

sketch4.CloseEdition
partl.InWorkObject = sketch4
partl.Update

Dim slotl As Slot

Set slotl
shapeFactoryl.AddNewSlotFromRef(Nothing,
Nothing)

Dim reference24 As Reference

Set reference24
partl.CreateReferenceFromObject(sketch3)
slot1.SetProfileElement reference24

Dim reference25 As Reference

Set reference25
partl.CreateReferenceFromObject(sketch4)
slotl.CenterCurveElement = reference25
partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "aroexterno”
partDocumentl.SaveAs objPath & "\aroext.catpart"
partDocumentl.Close

Aguja---

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("Part")

Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.ltem("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.OriginElements
Dim reference26 As Reference

Set reference26 = originElements2.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches2.Add(reference26)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5

part2.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0penEdition()

Dim geometricElements5 As GeometricElements
Set geometricElements5
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5
geometricElements5.1tem("Absolute Axis"™)
Dim line2D13 As Line2D

Set line2D13 = axis2D5.Getltem("HDirection™)
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D 14 = axis2D5.Getltem(""VVDirection™)
line2D14.ReportName =2

Dim point2D8 As Point2D

Set point2D8 = factory2D5.CreatePoint(0#, F / 2
Da/?2)

point2D8.ReportName = 3

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
/2+Dal2,Dal?2)

circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 4

Dim constraints5 As Constraints

Set constraints5 = sketch5.Constraints

Dim reference27 As Reference

Set reference27
part2.CreateReferenceFromObject(point2D8)
Dim reference28 As Reference

Set reference28
part2.CreateReferenceFromObiject(line2D 14)
Dim constraint12 As Constraint
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Set constraint12 =
constraints5.AddBIE ItCst(catCstTypeOn,
reference27, reference28)

constraint12.Mode = catCstModeDrivingDimension
Dim reference29 As Reference

Set reference29 =
part2.CreateReferenceFromObject(circle2D4)

Dim constraint13 As Constraint

Set constraint13 =
constraints5.AddMonoEltCst(catCstTypeRadius,
reference29)

constraint13.Mode = catCstModeDrivingDimension
Dim length10 As Length

Set length10 = constraint13.Dimension
length10.Value =Da/ 2

Dim reference30 As Reference

Set reference30 =
part2.CreateReferenceFromObject(line2D 13)

Dim reference31 As Reference

Set reference31 =
part2.CreateReferenceFromObject(point2D8)

Dim constraint14 As Constraint

Set constraint14 =
constraints5.AddBIEItCst(catCstTypeDistance,
reference30, reference31)

constraintl4.Mode = catCstModeDrivingDimension
Dim length1l As Length

Set length11 = constraint14.Dimension
lengthll.Value=F/2+Da/2

sketch5.CloseEdition
part2.InWorkObject = sketch5
part2.Update

Dim shapeFactory2 As ShapeFactory
Set shapeFactory2 = part2.ShapeFactory

Dim pad2 As Pad

Set pad2 = shapeFactory2. AddNewPad(sketch5, 0.4 *
B)

Dim limit3 As Limit

Set limit3 = pad2.FirstLimit

Dim length12 As Length

Set length12 = limit3.Dimension

length12.Value =0.4* B

pad2.IsSymmetric = True

Dim referenceb As Reference

Set referenceb =
part2.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl =
part2.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory2.AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catInstancesand AngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos

primero el nimero pi
Const Plb = 3.14159265358979
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‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
caso es F/2+Da/2

Dim longitudb As Double

longitudb =2*Plb * (F/ 2+ Da/ 2)

‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipdtesis de
que la distancia entre agujas sera del diametro de las
agujas

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / (2 * Da))

'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb

circPatternb.SetRotationAxis reference26
part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "agujas"
partDocument2.SaveAs objPath & "\agujas.CATPart"
partDocument2.Close

Dim documents3 As Documents

Set documents3 = CATIA.Documents

Dim partDocument3 As PartDocument

Set partDocument3 = documents3.Add("'Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.ltem(""PartBody")

Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference32 As Reference

Set reference32 = originElements3.PlaneYZ
Dim sketch6 As Sketch

Set sketch6 = sketches3.Add(reference32)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = 0#
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6
part3.InWorkObject = sketch6



'PAD

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElementsé As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D

Set axis2D6 =
geometricElements6.ltem("Absolute Axis")

Dim line2D15 As Line2D

Set line2D15 = axis2D6.Getltem("HDirection")
line2D15.ReportName = 1

Dim line2D16 As Line2D

Set line2D16 = axis2D6.Getltem("VDirection")
line2D16.ReportName = 2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,D1/2-r/5)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin™)
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraintsé As Constraints
Set constraints6 = sketch6.Constraints

Dim reference33 As Reference

Set reference33 =
part3.CreateReferenceFromObject(circle2D5)

Dim constraint15 As Constraint

Set constraintl5 =
constraints6.AddMonoEItCst(catCstTypeRadius,
reference33)

constraintl5.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraint15.Dimension
length13.Value=D1/2-r/5

sketch6.CloseEdition
part3.InWorkObject = sketch6
part3.Update

Dim shapeFactory3 As ShapeFactory
Set shapeFactory3 = part3.ShapeFactory

Dim pad3 As Pad

Set pad3 = shapeFactory3.AddNewPad(sketch6, B / 2
- r)

Dim limit4 As Limit

Set limit4 = pad3.FirstLimit

Dim length14 As Length

Set length14 = limit4.Dimension
lengthl4.Value=B/2-r

pad3.l1sSymmetric = True

part3.Update

'POCKET
Dim reference34 As Reference
Set reference34 =

part3.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch7 As Sketch

Set sketch7 = sketches3.Add(reference34)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) =B /2 - r
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 0#
arrayOfVariantOfDouble7(4) = 1#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7

part3.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.OpenEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.l1tem("AbsoluteAxis")

Dim line2D17 As Line2D

Set line2D17 = axis2D7.Getltem("HDirection™)
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D 18 = axis2D7.Getltem(""VDirection™)
line2D18.ReportName = 2

Dim circle2D6 As Circle2D

Set circle2D6 = factory2D7.CreateClosedCircle(0#,
0#,F /2 +0.15* Da)

Dim point2D10 As Point2D

Set point2D10 = axis2D7.Getltem("Origin™)
circle2D6.CenterPoint = point2D10
circle2D6.ReportName = 3

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference35 As Reference

Set reference35 =
part3.CreateReferenceFromObiject(circle2D6)

Dim constraint16 As Constraint

Set constraint16 =
constraints7.AddMonoEItCst(catCstTypeRadius,
reference35)

constraint16.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint16.Dimension
length15.Value=F/ 2+ 0.15* Da

sketch7.CloseEdition
part3.InWorkObject = sketch7
part3.Update

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory3.AddNewPocket(sketch7, B/ 2 - r)
Dim limit5 As Limit

Set limit5 = pocket3.FirstLimit

limit5.LimitMode = catUpThruNextLimit

part3.Update
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'HUECO PARA LAS AGUJAS

Dim reference36 As Reference

Set reference36 = originElements3.PlaneXY
Dim sketch8 As Sketch

Set sketch8 = sketches3.Add(reference36)

Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = 0#
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 1#
arrayOfVariantOfDouble8(4) = 0#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 1#
arrayOfVariantOfDouble8(8) = 0#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8

part3.InWorkObject = sketch8

Dim factory2D8 As Factory2D

Set factory2D8 = sketch8.0OpenEdition()

Dim geometricElements8 As GeometricElements

Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("Absolute Axis")

Dim line2D19 As Line2D

Set line2D19 = axis2D8.Getltem("HDirection")
line2D19.ReportName = 1

Dim line2D20 As Line2D

Set line2D20 = axis2D8.Getltem("VDirection")
line2D20.ReportName = 2

Dim point2D11 As Point2D

Set point2D11 = factory2D8.CreatePoint(-0.4 * B, -
Da/?2)

point2D11.ReportName =3

Dim point2D12 As Point2D

Set point2D12 = factory2D8.CreatePoint(0.4 * B, -Da
12)

point2D12.ReportName = 4

Dim line2D21 As Line2D

Set line2D21 = factory2D8.CreateLine(-0.4 * B, -Da
/2,04*B,-Da/ 2)

line2D21.ReportName =5

line2D21.StartPoint = point2D11

line2D21.EndPoint = point2D12

Dim constraints8 As Constraints
Set constraints8 = sketch8.Constraints

Dim reference37 As Reference

Set reference37 =
part3.CreateReferenceFromObject(line2D21)

Dim reference38 As Reference

Set reference38 =
part3.CreateReferenceFromObject(line2D 19)

Dim constraintl7 As Constraint
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Set constraint17 =
constraints8.AddBIEItCst(catCstTypeHorizontality,
reference37, reference38)

constraint17.Mode = catCstModeDrivingDimension

Dim reference39 As Reference

Set reference39 =
part3.CreateReferenceFromObject(line2D21)

Dim constraint18 As Constraint

Set constraint18 =
constraints8.AddMonoEltCst(catCstTypeLength,
reference39)

constraint18.Mode = catCstModeDrivingDimension
Dim length16 As Length

Set length16 = constraint18.Dimension
length16.Value=0.8* B

Dim point2D13 As Point2D

Set point2D13 = factory2D8.CreatePoint(0.4 * B, Da
12)

point2D13.ReportName = 6

Dim line2D22 As Line2D

Set line2D22 = factory2D8.CreateLine(0.4 * B, -Da /
2,04*B,Dal2)

line2D22.ReportName =7

line2D22.StartPoint = point2D12

line2D22.EndPoint = point2D13

Dim reference40 As Reference

Set reference40 =
part3.CreateReferenceFromObject(line2D22)

Dim reference41 As Reference

Set reference41 =
part3.CreateReferenceFromObiject(line2D20)

Dim constraint19 As Constraint

Set constraint19 =
constraints8.AddBIEItCst(catCstTypeVerticality,
reference40, reference4l)

constraint19.Mode = catCstModeDrivingDimension

Dim reference42 As Reference

Set reference42 =
part3.CreateReferenceFromObiject(line2D22)

Dim constraint20 As Constraint

Set constraint20 =
constraints8. AddMonoEItCst(catCstTypelLength,
reference42)

constraint20.Mode = catCstModeDrivingDimension
Dim length17 As Length

Set length17 = constraint20.Dimension
length17.Value = Da

Dim point2D14 As Point2D

Set point2D14 = factory2D8.CreatePoint(-0.4 * B, Da
12)

point2D14.ReportName = 8

Dim line2D23 As Line2D

Set line2D23 = factory2D8.CreateLine(0.4 * B, Da /
2,-0.4*B, Da/l2)

line2D23.ReportName =9

line2D23.StartPoint = point2D13

line2D23.EndPoint = point2D14

Dim reference43 As Reference

Set reference43 =
part3.CreateReferenceFromObject(line2D23)

Dim reference44 As Reference



Set reference44
part3.CreateReferenceFromObject(line2D 19)
Dim constraint21 As Constraint

Set constraint21 =
constraints8.AddBIEItCst(catCstTypeHorizontality,
reference43, reference44)

constraint21.Mode = catCstModeDrivingDimension

Dim line2D24 As Line2D

Set line2D24 = factory2D8.CreateLine(-0.4 * B, Da /
2,-04*B,-Da/2)

line2D24.ReportName = 10

line2D24.StartPoint = point2D14

line2D24.EndPoint = point2D11

Dim reference45 As Reference

Set reference45 =
part3.CreateReferenceFromObject(line2D24)

Dim reference46 As Reference

Set reference46 =
part3.CreateReferenceFromObject(line2D 20)

Dim constraint22 As Constraint

Set constraint22 =
constraints8.AddBIEItCst(catCstTypeVerticality,
reference45, reference46)

constraint22.Mode = catCstModeDrivingDimension

Dim reference47 As Reference

Set reference47 =
part3.CreateReferenceFromObject(line2D20)

Dim reference48 As Reference

Set reference48 =
part3.CreateReferenceFromObject(line2D22)

Dim constraint23 As Constraint

Set constraint23 =
constraints8.AddBIEItCst(catCstTypeDistance,
reference47, reference48)

constraint23.Mode = catCstModeDrivingDimension
Dim length18 As Length

Set length18 = constraint23.Dimension
length18.Value=0.4* B

Dim reference49 As Reference

Set reference49 =
part3.CreateReferenceFromObject(line2D 19)

Dim reference50 As Reference

Set reference50 =
part3.CreateReferenceFromObject(line2D21)

Dim constraint24 As Constraint

Set constraint24 =
constraints8.AddBIEItCst(catCstTypeDistance,
reference49, reference50)

constraint24.Mode = catCstModeDrivingDimension
Dim length19 As Length

Set length19 = constraint24.Dimension
length19.Value = Da/ 2

sketch8.CloseEdition

part3.InWorkObject = sketch8

part3.Update

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory3.AddNewPocket(sketch8, 20#)

Dim limit6 As Limit

Set limit6 = pocket4.FirstLimit
pocket4.DirectionQOrientation =
catRegularOrientation

limit6.LimitMode = catUpToLastLimit
part3.Update

'PATRON CIRCULAR

Dim reference51 As Reference

Set reference51 =
part3.CreateReferenceFromName("")

Dim reference52 As Reference

Set reference52 =
part3.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactory3.AddNewCircPattern(pocket4, 1, 2,
20#, 45#, 1, 1, reference5l, reference52, True, O#,
True)

circPattern1.CircularPatternParameters =
catlnstancesandAngularSpacing

Dim angularRepartition As angularRepartition
Set angularRepartition =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const Pl = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
casoesF/2+Da/?2

Dim longitud As Double
longitud=2*PI*(F/2+Da/2)

‘crearemos una variable auxiliar que usara el
comando mateméatico Round para redondear el
numero de huecos que tendr el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre agujas sera del diametro de las
agujas

Dim variableaux As Double

variableaux = Math.Round(longitud / (Da + Da))

'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition.InstancesCount
intParam.Value = variableaux

'la separacién entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angle As angle

Set angle = angularRepartition.AngularSpacing
angle.Value = 360 / variableaux

Dim reference53 As Reference

Set reference53 =
part3.CreateReferenceFromObiject(line2D 19)
circPatternl.SetRotationAxis reference53

part3.UpdateObject circPatternl

part3.Update

Dim product3 As Product

Set product3 = partDocument3.Getltem("Part4")
product3.PartNumber = "jaula"
partDocument3.SaveAs objPath & "\jaula.CATPart"
partDocument3.Close

' ENSAMBLAJE--------

Dim documents5 As Documents
Set documents5 = CATIA.Documents
Dim productDocumentl As ProductDocument
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Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocument1.Product

Dim products1 As Products

Set products1 = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\aroext. CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Dim constraints9 As Constraints

Set constraints9 =
product5.Connections("CATIAConstraints™)

'Fix del aro externo

Dim reference54 As Reference

Set reference54 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!Product5/aroexterno.1/")

Dim constraint25 As Constraint

Set constraint25 =
constraints9.AddMonoEItCst(catCstTypeReference,
reference54)

Dim arrayOfVariantOfBSTR 2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\agujas.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

Dim arrayOfVariantOfBSTR 3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\jaula.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

‘coincidencia de ejes del aro externo y la jaula

Dim reference55 As Reference

Set reference55 =
product5.CreateReferenceFromName("Product5/jaula
.1/1Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(Brp:(
Sketch.1;3)));None:();Cf11:());CircPattern.1_ResultO
UT;Z0;G3055))")

Dim reference56 As Reference

Set reference56 =
product5.CreateReferenceFromName("'Product5/aroe
xterno.1/'Axis:(Selection_RSur:(Face:(Brp:(Pad.1;0:(
Brp:(Sketch.1;3)));None:();Cf11:());Slot.1_ResultOU
T,Z0;G3055))")

Dim constraint26 As Constraint

Set constraint26 =
constraints9.AddBIEItCst(catCstTypeOn,
reference55, reference56)

‘idem aro externo y jaula

Dim reference57 As Reference

Set referenceb7 =
product5.CreateReferenceFromName("Product5/aroe
xterno.1/!yz plane™)

Dim reference58 As Reference
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Set reference58 =
product5.CreateReferenceFromName("Product5/jaula
1/tyz plane™)

Dim constraint27 As Constraint

Set constraint27 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference57, reference58)

Dim length20 As Length

Set length20 = constraint27.Dimension
length20.Value = 0#

constraint27.0rientation = catCstOrientSame

‘constrainst agujas y jaula

Dim reference69 As Reference

Set reference69 =
product5.CreateReferenceFromName("Product5/aguj
as.1/1xy plane")

Dim reference70 As Reference

Set reference70 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraint32 As Constraint

Set constraint32 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference69, reference70)

Dim length25 As Length

Set length25 = constraint32.Dimension
length25.Value = O#

Dim reference71 As Reference

Set reference71 =
product5.CreateReferenceFromName(""Product5/aguj
as.1/lyz plane")

Dim reference72 As Reference

Set reference72 =
product5.CreateReferenceFromName("Product5/jaula
1/lyz plane™)

Dim constraint33 As Constraint

Set constraint33 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference71, reference72)

Dim length26 As Length

Set length26 = constraint33.Dimension
length26.Value = 0#

Dim reference73 As Reference

Set reference73 =
product5.CreateReferenceFromName("Product5/aguj
as.1/1zx plane")

Dim reference74 As Reference

Set reference74 =
product5.CreateReferenceFromName("Product5/jaula
1/1zx plane™)

Dim constraint34 As Constraint

Set constraint34 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference73, reference74)

Dim length27 As Length

Set length27 = constraint34.Dimension
length27.Value = 0#

constraint34.Orientation = catCstOrientSame

product5.Update
productDocumentl.SaveAs objPath &
"\AgujasSinArolnt.CATProduct"

. Rodamiento de agujas con aro interno.




idem al sin aro pero con un aro interno.

Dim documents4 As Documents

Set documents4 = CATIA.Documents

Dim partDocument4 As PartDocument

Set partDocument4 = documents4.Add("Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.Item("PartBody")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.0OriginElements
Dim reference54 As Reference

Set reference54 = originElements4.PlaneYZ
Dim sketch9 As Sketch

Set sketch9 = sketches4.Add(reference54)

Dim arrayOfVariantOfDouble9(8)
arrayOfVariantOfDouble9(0) = 0#
arrayOfVariantOfDouble9(1) = 0#
arrayOfVariantOfDouble9(2) = 0#
arrayOfVariantOfDouble9(3) = 0#
arrayOfVariantOfDouble9(4) = 1#
arrayOfVariantOfDouble9(5) = 0#
arrayOfVariantOfDouble9(6) = 0#
arrayOfVariantOfDouble9(7) = 0#
arrayOfVariantOfDouble9(8) = 1#
Set sketch9Variant = sketch9
sketch9Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble9

part4.InWorkObject = sketch9

'PAD

Dim factory2D9 As Factory2D

Set factory2D9 = sketch9.0OpenEdition()

Dim geometricElements9 As GeometricElements

Set geometricElements9 =
sketch9.GeometricElements

Dim axis2D9 As Axis2D

Set axis2D9 =
geometricElements9.ltem("AbsoluteAxis")

Dim line2D25 As Line2D

Set line2D25 = axis2D9.Getltem("HDirection")
line2D25.ReportName = 1

Dim line2D26 As Line2D

Set line2D26 = axis2D9.Getltem("VDirection")
line2D26.ReportName = 2

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D9.CreateClosedCircle(0#,
0#,F/2)

Dim point2D15 As Point2D

Set point2D15 = axis2D9.Getltem("Origin")
circle2D7.CenterPoint = point2D15
circle2D7.ReportName = 3

Dim constraints9 As Constraints
Set constraints9 = sketch9.Constraints
Dim reference55 As Reference

Set reference55 =
part4.CreateReferenceFromObject(circle2D7)
Dim constraint25 As Constraint

Set constraint25 =
constraints9.AddMonoElItCst(catCstTypeRadius,
reference55)

constraint25.Mode = catCstModeDrivingDimension
Dim length20 As Length

Set length20 = constraint25.Dimension
length20.Value=F /2

sketch9.CloseEdition
partd.InWorkObject = sketch9
part4.Update

Dim shapeFactory4 As ShapeFactory
Set shapeFactory4 = part4.ShapeFactory
Dim pad4 As Pad

Set pad4 = shapeFactory4.AddNewPad(sketch9, B /
2)

Dim limit7 As Limit

Set limit7 = pad4.FirstLimit

Dim length21 As Length

Set length21 = limit7.Dimension
length21.Value=B/ 2
pad4.IsSymmetric = True

part4.Update

'POCKET
Dim reference56 As Reference
Set reference56 =

part4.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch10 As Sketch
Set sketch10 = sketches4.Add(reference56)

Dim arrayOfVariantOfDouble10(8)
arrayOfVariantOfDouble10(0) = B/ 2
arrayOfVariantOfDouble10(1) = 0#
arrayOfVariantOfDouble10(2) = 0#
arrayOfVariantOfDouble10(3) = 0#
arrayOfVariantOfDouble10(4) = 1#
arrayOfVariantOfDouble10(5) = 0#
arrayOfVariantOfDouble10(6) = O#
arrayOfVariantOfDoublel10(7) = 0#
arrayOfVariantOfDouble10(8) = 1#
Set sketch10Variant = sketch10
sketch10Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble10
part4.InWorkObject = sketch10

Dim factory2D10 As Factory2D

Set factory2D10 = sketch10.OpenEdition()

Dim geometricElements10 As GeometricElements
Set geometricElements10 =
sketch10.GeometricElements

Dim axis2D10 As Axis2D

Set axis2D10 =
geometricElements10.Item("Absolute Axis™)

Dim line2D27 As Line2D

Set line2D27 = axis2D10.Getltem("HDirection")
line2D27.ReportName = 1

Dim line2D28 As Line2D

Set line2D28 = axis2D10.Getltem("VDirection")

-197 -



line2D28.ReportName = 2

Dim circle2D8 As Circle2D

Set circle2D8 = factory2D10.CreateClosedCircle(0#,
0#,d_12)

Dim point2D16 As Point2D

Set point2D16 = axis2D10.Getltem("Origin")
circle2D8.CenterPoint = point2D16
circle2D8.ReportName = 3

Dim constraints10 As Constraints
Set constraints10 = sketch10.Constraints

Dim reference57 As Reference

Set reference57 =
part4.CreateReferenceFromObject(circle2D8)

Dim constraint26 As Constraint

Set constraint26 =
constraints10.AddMonoEltCst(catCstTypeRadius,
reference57)

constraint26.Mode = catCstModeDrivingDimension
Dim length22 As Length

Set length22 = constraint26.Dimension
length22.Value=d_/2

sketch10.CloseEdition

part4.InWorkObject = sketch10

part4.Update

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory4.AddNewPocket(sketch10, B / 2)

Dim limit8 As Limit

Set limit8 = pocket4.FirstLimit

limit8.LimitMode = catUpThruNextLimit
part4.Update

'‘Chaflan
Dim reference58 As Reference
Set reference58 =

part4.CreateReferenceFromName("")

Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory4.AddNewSolid EdgeFllletW|thConstant
Radius(reference58,
catTangencyFilletEdgePropagation, r)

Dim reference59 As Reference

Set reference59 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocketl)
constRadEdgeFillet2. AddObjectToFillet refe rencesg
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference60 As Reference

Set reference60 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:());Cf11:());With TemporaryBody;
WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocketl)
constRadEdgeFillet2.AddObjectToFillet reference60
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constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation
part4.Update

Dim product4 As Product

Set product4 = partDocument4.Getltem("Part4")
product4.PartNumber = "arointerno™
partDocument4.SaveAs objPath & "\aroint. CATPart"
partDocument4.Close

. Corona de agujas.
Private Sub CommandButton1_Click()

Dim documents1 As Documents

Set documents1 = CATIA.Documents

Dim partDocumentl As PartDocument

Set partDocumentl = documents1.Add("'Part")
Dim partl As Part

Set partl = partDocumentl.Part

Dim bodies1 As Bodies

Set bodies1 = partl.Bodies

Dim body1 As Body

Set body1 = bodies1.ltem("PartBody")

Dim sketches1 As Sketches

Set sketchesl = body1.Sketches

Dim originElements1 As OriginElements
Set originElements1 = part1.OriginElements
Dim referencel As Reference

Set referencel = originElements1.PlaneYZ
Dim sketchl As Sketch

Set sketchl = sketches1.Add(referencel)

Dim arrayOfVariantOfDouble1(8)
arrayOfVariantOfDouble1(0) = 0#
arrayOfVariantOfDoublel(1) = 0#
arrayOfVariantOfDoublel(2) = 0#
arrayOfVariantOfDoublel(3) = 0#
arrayOfVariantOfDoublel(4) = 1#
arrayOfVariantOfDoublel(5) = 0#
arrayOfVariantOfDoublel(6) = 0#
arrayOfVariantOfDoublel(7) = 0#
arrayOfVariantOfDoublel(8) = 1#
Set sketch1Variant = sketchl
sketch1Variant.SetAbsoluteAxisData
arrayOfVariantOfDoublel
partl.InWorkObject = sketchl

Dim factory2D1 As Factory2D

Set factory2D1 = sketch1.OpenEdition()

Dim geometricElements1 As GeometricElements

Set geometricElementsl =
sketchl.GeometricElements

Dim axis2D1 As Axis2D

Set axis2D1 =
geometricElements1.ltem("AbsoluteAxis")

Dim line2D1 As Line2D

Set line2D1 = axis2D1.Getltem("HDirection")
line2D1.ReportName =1

Dim line2D2 As Line2D

Set line2D2 = axis2D1.Getltem("VDirection")
line2D2.ReportName =2

'PAD

Dim circle2D1 As Circle2D

Set circle2D1 = factory2D1.CreateClosedCircle(0#,
0#, Dc/ 2)



Dim point2D1 As Point2D

Set point2D1 = axis2D1.Getltem("Origin™)
circle2D1.CenterPoint = point2D1
circle2D1.ReportName = 3

Dim constraints1 As Constraints

Set constraints1 = sketch1.Constraints

Dim reference2 As Reference

Set reference2 =
partl.CreateReferenceFromObject(circle2D1)

Dim constraintl As Constraint

Set constraintl =
constraints1.AddMonoEltCst(catCstTypeRadius,
reference2)

constraintl.Mode = catCstModeDrivingDimension
Dim lengthl As Length

Set length1 = constraintl.Dimension
lengthl.Value = Dc/ 2

sketch1.CloseEdition

partl.InWorkObject = sketchl

partl.UpdateObject sketchl

Dim shapeFactoryl As ShapeFactory
Set shapeFactory1 = partl.ShapeFactory
Dim padl As Pad

Set padl = shapeFactoryl. AddNewPad(sketchl, Dw /
4)

padl.IsSymmetric = True

Dim limitl As Limit

Set limitl = padl.FirstLimit

Dim length2 As Length

Set length2 = limit1.Dimension
length2.Value = Dw / 4
partl.UpdateObject padl

Dim reference3 As Reference

Set reference3 =
partl.CreateReferenceFromName(*'Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch2 As Sketch

Set sketch2 = sketches1.Add(reference3)

Dim arrayOfVariantOfDouble2(8)
arrayOfVariantOfDouble2(0) = Dw / 4
arrayOfVariantOfDouble2(1) = 0#
arrayOfVariantOfDouble2(2) = 0#
arrayOfVariantOfDouble2(3) = 0#
arrayOfVariantOfDouble2(4) = 1#
arrayOfVariantOfDouble2(5) = 0#
arrayOfVariantOfDouble2(6) = 0#
arrayOfVariantOfDouble2(7) = 0#
arrayOfVariantOfDouble2(8) = 1#

Set sketch2Variant = sketch2
sketch2Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble2

partl.InWorkObject = sketch2

'POCKET

Dim factory2D2 As Factory2D

Set factory2D2 = sketch2.OpenEdition()

Dim geometricElements2 As GeometricElements

Set geometricElements2 =
sketch2.GeometricElements

Dim axis2D2 As Axis2D

Set axis2D2 =
geometricElements2.ltem("Absolute Axis")

Dim line2D3 As Line2D

Set line2D3 = axis2D2.Getltem("HDirection")
line2D3.ReportName = 1
Dim line2D4 As Line2D
Set line2D4 = axis2D2.Getltem("VDirection™)
line2D4.ReportName = 2

Dim circle2D2 As Circle2D

Set circle2D2 = factory2D2.CreateClosedCircle(0#,
0#,d_12)

Dim point2D2 As Point2D

Set point2D2 = axis2D2.Getltem("Origin™)
circle2D2.CenterPoint = point2D2
circle2D2.ReportName = 3

Dim constraints2 As Constraints

Set constraints2 = sketch2.Constraints

Dim reference4 As Reference

Set reference4 =
partl.CreateReferenceFromObiject(circle2D?2)

Dim constraint2 As Constraint

Set constraint2 =
constraints2. AddMonoEItCst(catCstTypeRadius,
reference4)

constraint2.Mode = catCstModeDrivingDimension
Dim length3 As Length

Set length3 = constraint2.Dimension
length3.Value=d_/2

sketch2.CloseEdition

partl.InWorkObject = sketch2

partl.UpdateObject sketch2

Dim pocketl As Pocket

Set pocketl =
shapeFactoryl.AddNewPocket(sketch2, Dw / 4)

Dim limit2 As Limit

Set limit2 = pocket1.FirstLimit

limit2.LimitMode = catUpToLastLimit
partl.UpdateObject pocketl

'Huecos para los rodillos

Dim reference5 As Reference

Set referenceb =
partl.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pocket.1_Resul
tOUT;Z0;G3055)")

Dim sketch3 As Sketch

Set sketch3 = sketches1.Add(reference5)

Dim arrayOfVariantOfDouble3(8)
arrayOfVariantOfDouble3(0) = Dw / 4
arrayOfVariantOfDouble3(1) = 0#
arrayOfVariantOfDouble3(2) = 0#
arrayOfVariantOfDouble3(3) = 0#
arrayOfVariantOfDouble3(4) = 1#
arrayOfVariantOfDouble3(5) = 0#
arrayOfVariantOfDouble3(6) = 0#
arrayOfVariantOfDouble3(7) = 0#
arrayOfVariantOfDouble3(8) = 1#
Set sketch3Variant = sketch3
sketch3Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble3
partl.InWorkObject = sketch3

Dim factory2D3 As Factory2D

Set factory2D3 = sketch3.OpenEdition()
Dim geometricElements3 As GeometricElements
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Set geometricElements3 =
sketch3.GeometricElements

Dim axis2D3 As Axis2D

Set axis2D3 =
geometricElements3.ltem("Absolute Axis")

Dim line2D5 As Line2D

Set line2D5 = axis2D3.Getltem("HDirection")
line2D5.ReportName = 1

Dim line2D6 As Line2D

Set line2D6 = axis2D3.Getltem("VDirection")
line2D6.ReportName = 2

Dim point2D3 As Point2D

Set point2D3 = factory2D3.CreatePoint(-Dw / 2, Eb /
2)

point2D3.ReportName = 3

Dim point2D4 As Point2D

Set point2D4 = factory2D3.CreatePoint(Dw / 2, Eb /
2)

point2D4.ReportName =4

Dim line2D7 As Line2D

Set line2D7 = factory2D3.CreateLine(-Dw/ 2, Eb / 2,
Dw /2, Eb/2)

line2D7.ReportName =5

line2D7.StartPoint = point2D3

line2D7.EndPoint = point2D4

Dim point2D5 As Point2D

Set point2D5 = factory2D3.CreatePoint(Dw / 2, Ea /
2)

point2D5.ReportName = 6

Dim line2D8 As Line2D

Set line2D8 = factory2D3.CreateLine(Dw / 2, Eb / 2,
Dw/2,Eal2)

line2D8.ReportName =7

line2D8.EndPoint = point2D4

line2D8.StartPoint = point2D5

Dim point2D6 As Point2D

Set point2D6 = factory2D3.CreatePoint(-Dw / 2, Ea /
2)

point2D6.ReportName = 8

Dim line2D9 As Line2D

Set line2D9 = factory2D3.CreateLine(Dw / 2, Ea / 2,
-Dw/2,Ea/?2)

line2D9.ReportName = 9

line2D9.StartPoint = point2D5

line2D9.EndPoint = point2D6

Dim line2D10 As Line2D

Set line2D10 = factory2D3.CreateLine(-Dw / 2, Ea /
2,-Dw/2,Eb/?2)

line2D10.ReportName = 10

line2D10.EndPoint = point2D6

line2D10.StartPoint = point2D3

Dim constraints3 As Constraints

Set constraints3 = sketch3.Constraints

Dim reference6 As Reference

Set reference6 =
partl.CreateReferenceFromObject(line2D7)

Dim reference7 As Reference

Set reference? =
partl.CreateReferenceFromObject(line2D5)

Dim constraint3 As Constraint
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Set constraint3

constraints3.AddBIEItCst(catCstTypeHorizontality,

reference6, reference7)

constraint3.Mode = catCstModeDrivingDimension

Dim reference8 As Reference

Set reference8
partl.CreateReferenceFromObject(line2D9)
Dim reference9 As Reference

Set reference9
partl.CreateReferenceFromObject(line2D5)
Dim constraint4 As Constraint

Set constraint4

constraints3.AddBIEItCst(catCstTypeHorizontality,

reference8, reference9)

constraint4.Mode = catCstModeDrivingDimension

Dim referencel0 As Reference

Set referencel0
partl.CreateReferenceFromObject(line2D8)
Dim referencell As Reference

Set referencell
partl.CreateReferenceFromObject(line2D6)
Dim constraint5 As Constraint

Set constraint5
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel0, referencell)

constraint5.Mode = catCstModeDrivingDimension

Dim referencel2 As Reference

Set referencel2
partl.CreateReferenceFromObiject(line2D 10)
Dim referencel3 As Reference

Set referencel3
partl.CreateReferenceFromObject(line2D6)
Dim constraint6 As Constraint

Set constraint6
constraints3.AddBIEItCst(catCstTypeVerticality,
referencel?, referencel3)

constraint6.Mode = catCstModeDrivingDimension

Dim referencel4 As Reference

Set referencel4
partl.CreateReferenceFromObject(line2D8)
Dim referencel5 As Reference

Set referencel5
partl.CreateReferenceFromObiject(line2D 10)
Dim constraint7 As Constraint

Set constraint7
constraints3.AddBIEItCst(catCstTypeDistance,
referencel4, referencel5)

constraint7.Mode = catCstModeDrivingDimension

Dim length4 As Length
Set length4 = constraint7.Dimension
length4.Value = Dw

Dim referencel6 As Reference

Set referencel6
partl.CreateReferenceFromObject(line2D8)
Dim referencel7 As Reference

Set referencel7
partl.CreateReferenceFromObject(line2D6)
Dim constraint8 As Constraint

Set constraint8
constraints3.AddBIEItCst(catCstTypeDistance,
referencel6, referencel?)



constraint8.Mode = catCstModeDrivingDimension

Dim length5 As Length
Set length5 = constraint8.Dimension
length5.Value = Dw / 2

Dim referencel8 As Reference

Set referencel8 =
partl.CreateReferenceFromObject(line2D9)

Dim referencel9 As Reference

Set referencel9 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint9 As Constraint

Set constraint9 =
constraints3.AddBIEItCst(catCstTypeDistance,
referencel8, referencel9)

constraint9.Mode = catCstModeDrivingDimension
Dim length6 As Length

Set length6 = constraint9.Dimension

length6.Value = Ea/ 2

Dim reference20 As Reference

Set reference20 =
partl.CreateReferenceFromObject(line2D7)

Dim reference21 As Reference

Set reference21 =
partl.CreateReferenceFromObject(line2D5)

Dim constraint10 As Constraint

Set constraint10 =
constraints3.AddBIEItCst(catCstTypeDistance,
reference20, reference2l)

constraint10.Mode = catCstModeDrivingDimension
Dim length7 As Length

Set length7 = constraint10.Dimension

length7.Value = Eb / 2

sketch3.CloseEdition

partl.InWorkObject = sketch3

partl.UpdateObject sketch3

Dim pocket2 As Pocket

Set pocket2 =
shapeFactoryl. AddNewPocket(sketch3, Dw / 4)

Dim limit3 As Limit

Set limit3 = pocket2.FirstLimit

limit3.LimitMode = catUpToLastLimit
partl.UpdateObject pocket2

Dim reference22 As Reference

Set reference22 =
partl.CreateReferenceFromName("")

Dim reference23 As Reference

Set reference23 =
partl.CreateReferenceFromName("")

Dim circPattern1 As CircPattern

Set circPatternl =
shapeFactoryl. AddNewCircPattern(pocket2, 1, 2,
20#, 454#, 1, 1, reference22, reference23, True, O#,
True)

circPattern1.CircularPatternParameters =
catInstancesand AngularSpacing

Dim angularRepartition1 As angularRepartition
Set angularRepartition1 =
circPatternl.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const Pl = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de los rodillos que en este
caso es (D+d)/4

Dim longitud As Double

longitud=2*P1* ((Dc-d_)/4+d_/2)

‘crearemos una variable auxiliar que usara el
comando mateméatico Round para redondear el
numero de huecos que tendr el separador.

'para calcular este nimero hacemos la hipotesis de
que la distancia entre rodillos serd de Dw/2

Dim variableaux As Double

variableaux = Math.Round(longitud / (3/ 2 * Dw))
'ya tenemos el numero de huecos del separador

Dim intParam As intParam

Set intParam = angularRepartition1.InstancesCount
intParam.Value = variableaux

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angularRepartition2 As angularRepartition

Set angularRepartition2 =
circPatternl.angularRepartition

Dim angle As angle

Set angle = angularRepartition2.AngularSpacing
angle.Value = 360 / variableaux

Dim refrot7 As Reference

Set refrot7 =
partl.CreateReferenceFromObject(referencel)
circPattern1.SetRotationAxis refrot7

partl.UpdateObject circPatternl

partl.Update

Dim productl As Product

Set productl = partDocumentl.Getltem("Part1")
productl.PartNumber = "jaula™
partDocumentl.SaveAs objPath & "\jaula.CATPart"
partDocumentl.Close

e - Agujas---------------------

Dim documents2 As Documents

Set documents2 = CATIA.Documents

Dim partDocument2 As PartDocument

Set partDocument2 = documents2.Add("'Part")
Dim part2 As Part

Set part2 = partDocument2.Part

Dim bodies2 As Bodies

Set bodies2 = part2.Bodies

Dim body2 As Body

Set body?2 = bodies2.ltem("PartBody")

Dim sketches2 As Sketches

Set sketches2 = body2.Sketches

Dim originElements2 As OriginElements
Set originElements2 = part2.0riginElements
Dim reference24 As Reference

Set reference24 = originElements2.PlaneYZ

Dim sketch4 As Sketch

Set sketch4 = sketches2.Add(reference24)
Dim arrayOfVariantOfDouble4(8)
arrayOfVariantOfDouble4(0) = 0#
arrayOfVariantOfDouble4(1) = 0#
arrayOfVariantOfDouble4(2) = 0
arrayOfVariantOfDouble4(3) = 0#
arrayOfVariantOfDouble4(4) = 1#
arrayOfVariantOfDouble4(5) = 0#
arrayOfVariantOfDouble4(6) = 0#
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arrayOfVariantOfDouble4(7) = 0#
arrayOfVariantOfDouble4(8) = 1#
Set sketch4Variant = sketch4
sketch4Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble4
part2.InWorkObject = sketch4

Dim factory2D4 As Factory2D

Set factory2D4 = sketch4.OpenEdition()

Dim geometricElements4 As GeometricElements

Set geometricElements4 =
sketch4.GeometricElements

Dim axis2D4 As Axis2D

Set axis2D4 =
geometricElements4.ltem("AbsoluteAxis")

Dim line2D11 As Line2D

Set line2D11 = axis2D4.Getltem("HDirection™)
line2D11.ReportName = 1

Dim line2D12 As Line2D

Set line2D12 = axis2D4.Getltem(""VDirection")
line2D12.ReportName = 2

Dim point2D1a As Point2D

Set point2D1a = factory2D4.CreatePoint(0#, Eb / 2)
point2D1a.ReportName = 3

Dim constraints4 As Constraints

Set constraints4 = sketch4.Constraints

Dim reference2a As Reference

Set reference2a =
part2.CreateReferenceFromObject(point2D1a)

Dim reference3a As Reference

Set reference3a =
part2.CreateReferenceFromObject(line2D 12)

Dim constraintla As Constraint

Set constraintla =
constraints4.AddBIiEItCst(catCstTypeOn,
reference2a, reference3a)

constraintla.Mode = catCstModeDrivingDimension

Dim point2D2a As Point2D

Set point2D2a = factory2D4.CreatePoint(Dw / 2, Eb /
2)

point2D2a.ReportName = 4

Dim line2D3a As Line2D

Set line2D3a = factory2D4.CreateLine(0, Eb / 2, Dw
/2,Eb/2)

line2D3a.ReportName = 5

line2D3a.StartPoint = point2D 1a

line2D3a.EndPoint = point2D2a

Dim point2D3a As Point2D

Set point2D3a = factory2D4.CreatePoint(Dw / 2, Ea /
2)

point2D3a.ReportName = 6

Dim line2D4a As Line2D

Set line2D4a = factory2D4.CreateLine(Dw / 2, Eb /
2,Dw/2,Eal?2)

line2D4a.ReportName = 7

line2D4a.EndPoint = point2D2a

line2D4a.StartPoint = point2D3a

Dim point2D4a As Point2D

Set point2D4a = factory2D4.CreatePoint(0, Ea / 2)
point2D4a.ReportName = 8

Dim line2D5a As Line2D
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Set line2D5a = factory2D4.CreateLine(Dw / 2, Ea/ 2,
0,Ea/?2)

line2D5a.ReportName = 9

line2D5a.StartPoint = point2D3a

line2D5a.EndPoint = point2D4a

Dim line2D6a As Line2D

Set line2D6a = factory2D4.CreateLine(0, Ea / 2, 0,
Eb/2)

line2D6a.ReportName = 10

line2D6a.EndPoint = point2D4a

line2D6a.StartPoint = point2D 1a

Dim referenceda As Reference

Set referenceda =
part2.CreateReferenceFromObject(line2D 3a)

Dim referenceba As Reference

Set referenceba =
part2.CreateReferenceFromObject(line2D11)

Dim constraint2a As Constraint

Set constraint2a =
constraints4. AddBIEItCst(catCstTypeHorizontality,
reference4a, referenceba)

constraint2a.Mode = catCstModeDrivingDimension

Dim reference6a As Reference

Set reference6a =
part2.CreateReferenceFromObject(line2D5a)

Dim reference7a As Reference

Set reference7a =
part2.CreateReferenceFromObject(line2D11)

Dim constraint3a As Constraint

Set constraint3a =
constraints4.AddBIiEItCst(catCstTypeHorizontality,
reference6a, reference7a)

constraint3a.Mode = catCstModeDrivingDimension

Dim reference8a As Reference

Set reference8a =
part2.CreateReferenceFromObject(line2D4a)

Dim reference9a As Reference

Set reference9a =
part2.CreateReferenceFromObiject(line2D12)

Dim constrainta4 As Constraint

Set constraint4a =
constraints4. AddBIEItCst(catCstTypeVerticality,
reference8a, reference9a)

constraint4a.Mode = catCstModeDrivingDimension

Dim referencelOa As Reference

Set referencelOa =
part2.CreateReferenceFromObject(line2D6a)

Dim referencella As Reference

Set referencella =
part2.CreateReferenceFromObiject(line2D 12)

Dim constraint5a As Constraint

Set constraint5a =
constraints4. AddBIEItCst(catCstTypeVerticality,
referencelOa, referencella)

constraintba.Mode = catCstModeDrivingDimension

Dim referencel2a As Reference

Set referencel2a =
part2.CreateReferenceFromObject(line2D5a)

Dim referencel3a As Reference

Set referencel3a =
part2.CreateReferenceFromObject(line2D11)



Dim constraintéa As Constraint

Set constraint6a =
constraints4.AddBIEItCst(catCstTypeDistance,
referencel2a, referencel3a)

constraint6a.Mode = catCstModeDrivingDimension
Dim lengthla As Length

Set lengthla = constraint6a.Dimension
lengthla.Value = Ea/ 2

Dim referencelda As Reference

Set referencelda =
part2.CreateReferenceFromObject(line2D4a)

Dim referencel5a As Reference

Set referencel5a =
part2.CreateReferenceFromObject(line2D 12)

Dim constraint7a As Constraint

Set constraint7a =
constraints4.AddBIEItCst(catCstTypeDistance,
referencelda, referencel5a)

constraint7a.Mode = catCstModeDrivingDimension
Dim length2a As Length

Set length2a = constraint7a.Dimension
length2a.Value = Dw / 2

Dim referencel6a As Reference

Set referencel6a =
part2.CreateReferenceFromObject(line2D4a)

Dim constraint8a As Constraint

Set constraint8a =
constraints4. AddMonoEICst(catCstTypeLength,
referencel6a)

constraint8a.Mode = catCstModeDrivingDimension
Dim length3a As Length

Set length3a = constraint8a.Dimension
length3a.Value = (Eb - Ea) / 2

sketch4.CloseEdition

part2.InWorkObject = sketch4

part2.UpdateObject sketch4

Dim shapeFactory2 As ShapeFactory

Set shapeFactory2 = part2.ShapeFactory

Dim shaftl As Shaft

Set shaftl = shapeFactory2. AddNewsShaft(sketch4)
Dim referencel9a As Reference

Set referencel9a =
part2.CreateReferenceFromObject(line2D 12)
shaftl.RevoluteAxis = referencel9a
part2.UpdateObject shaftl

Dim referencelb As Reference

Set referencelb =
part2.CreateReferenceFromName("")

Dim constRadEdgeFilletlb As ConstRadEdgeFillet
Set constRadEdgeFilletlb =
shapeFactory2.AddNewSolid EdgeFllletwlthConstant
Radius(referencelb,
catTangencyFilletEdgePropagation, 0.5)

Dim reference2b As Reference

Set reference2b =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;7)));None:();C
f11:());Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;5)));None
:();Cf11:());None:(Limits1:();Limits2:()); Cf11:());Wit
hTemporaryBody;WithoutBuildError;WithSelectingF
eatureSupport;MFBRepVersion_CXR15)", shaftl)
constRadEdgeFillet1b.AddObjectToFillet
reference2b

constRadEdgeFillet1b.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference3b As Reference

Set reference3b =
part2.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;9)));None:();C
f11:());Face:(Brp:(Shaft.1;0:(Brp:(Sketch.1;7)));None
:();Cf11:(0);None:(Limits1:();Limits2:());CF11:()); Wit
hTemporaryBody;WithoutBuildError;WithSelectingF
eatureSupport;MFBRepVersion_CXR15)", shaftl)
constRadEdgeFillet1b.AddObjectToFillet
reference3b

constRadEdgeFillet1b.EdgePropagation =
catTangencyFilletEdgePropagation
part2.UpdateObject constRadEdgeFillet1b

Dim referenceb As Reference

Set referenceb =
part2.CreateReferenceFromName("")

Dim referencebl As Reference

Set referencebl =
part2.CreateReferenceFromName("")

Dim circPatternb As CircPattern

Set circPatternb =
shapeFactory2. AddNewCircPattern(Nothing, 1, 2,
20#, 45#, 1, 1, referenceb, referencebl, True, O#,
True)

circPatternb.CircularPatternParameters =
catInstancesandAngularSpacing

Dim angularRepartitionb As angularRepartition

Set angularRepartitionb =
circPatternb.angularRepartition

‘calculo del nimero de agujeros para ello definimos
primero el nimero pi

Const PIb = 3.14159265358979

‘llamaremos longitud a la longitud de la circuferencia
de radio la altura del centro de las bolas que en este
caso es (D+d)/4

Dim longitudb As Double

longitudb =2*PIb * (Dc-d_)/4+d_/2)
‘crearemos una variable auxiliar que usara el
comando matematico Round para redondear el
numero de huecos que tendra el separador.

'para calcular este nimero hacemos la hipétesis de
que la distancia entre rodillos sera de Dw/2

Dim variableauxb As Double

variableauxb = Math.Round(longitudb / (3/ 2 * Dw))
'ya tenemos el numero de huecos del separador

Dim intParamb As intParam

Set intParamb = angularRepartitionb.InstancesCount
intParamb.Value = variableauxb

'la separacion entre huecos vendra dada simplemente
diviendo los 360 grados entre el numero de huecos
Dim angleb As angle

Set angleb = angularRepartitionb.AngularSpacing
angleb.Value = 360 / variableauxb
circPatternb.SetRotationAxis reference24
part2.Update

Dim product2 As Product

Set product2 = partDocument2.Getltem("Part2")
product2.PartNumber = "agujas”
partDocument2.SaveAs objPath & "\agujas.catpart"
partDocument2.Close
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Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocument1 As ProductDocument

Set productDocumentl =
documents5.Add("'Product")

Dim product5 As Product

Set product5 = productDocumentl.Product

Dim products1 As Products

Set productsl = product5.Products

Dim arrayOfVariantOfBSTR 3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\agujas.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

Dim constraints5 As Constraints

Set constraints5 =
product5.Connections("CATIAConstraints™)

'Fijamos los rodillos a los huecos de la jaula.

Dim referencecl As Reference

Set referencecl =
product5.CreateReferenceFromName("Product5/aguj
as.1/1zx plane™)

Dim referencec2 As Reference

Set referencec2 =
product5.CreateReferenceFromName("Product5/jaula
.1/1zx plane™)

Dim constraintcl As Constraint

Set constraintcl =
constraints5.AddBIEItCst(catCstTypeDistance,
referencecl, referencec2)

Dim referencec3 As Reference

Set referencec3 =
product5.CreateReferenceFromName("Product5/aguj
as.1/!yz plane™)

Dim referencec4 As Reference

Set referencecd =
product5.CreateReferenceFromName("'Product5/jaula
.1/yz plane™)

Dim constraintc2 As Constraint

Set constraintc2 =
constraints5.AddBIEItCst(catCstTypeDistance,
referencec3, referencec4)

Dim referencec5 As Reference

Set referencecb =
product5.CreateReferenceFromName("Product5/aguj
as.1/!xy plane”)

Dim referencec6 As Reference

Set referencec6 =
product5.CreateReferenceFromName("Product5/jaula
.1/1xy plane™)

Dim constraintc3 As Constraint
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Set constraintc3 =
constraints5.AddBIEItCst(catCstTypeDistance,
referencec5, referencec6)

product5.Update

productDocumentl.SaveAs objPath &
"\CoronaAgujas.CATProduct"

End Sub

o Rodamiento axial de agujas.

Incluye una corona de agujas y dos arandelas

Arandela de eje-----------

Dim documents3 As Documents

Set documents3 = CATIA.Documents

Dim partDocument3 As PartDocument

Set partDocument3 = documents3.Add("'Part")
Dim part3 As Part

Set part3 = partDocument3.Part

Dim bodies3 As Bodies

Set bodies3 = part3.Bodies

Dim body3 As Body

Set body3 = bodies3.ltem(""PartBody")

Dim sketches3 As Sketches

Set sketches3 = body3.Sketches

Dim originElements3 As OriginElements
Set originElements3 = part3.0riginElements
Dim reference31 As Reference

Set reference31 = originElements3.PlaneYZ
Dim sketch5 As Sketch

Set sketch5 = sketches3.Add(reference31)

Dim arrayOfVariantOfDouble5(8)
arrayOfVariantOfDouble5(0) = 0#
arrayOfVariantOfDouble5(1) = 0#
arrayOfVariantOfDouble5(2) = 0#
arrayOfVariantOfDouble5(3) = 0#
arrayOfVariantOfDouble5(4) = 1#
arrayOfVariantOfDouble5(5) = 0#
arrayOfVariantOfDouble5(6) = 0#
arrayOfVariantOfDouble5(7) = 0#
arrayOfVariantOfDouble5(8) = 1#
Set sketch5Variant = sketch5
sketch5Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble5
part3.InWorkObject = sketch5

Dim factory2D5 As Factory2D

Set factory2D5 = sketch5.0OpenEdition()

Dim geometricElements5 As GeometricElements

Set geometricElements5 =
sketch5.GeometricElements

Dim axis2D5 As Axis2D

Set axis2D5 =
geometricElements5.ltem("AbsoluteAxis")

Dim line2D13 As Line2D

Set line2D 13 = axis2D5.Getltem("HDirection™)
line2D13.ReportName = 1

Dim line2D14 As Line2D

Set line2D 14 = axis2D5.Getltem(""VDirection™)
line2D14.ReportName = 2

Dim circle2D4 As Circle2D

Set circle2D4 = factory2D5.CreateClosedCircle(0#,
0#, Dc/ 2)

Dim point2D8 As Point2D



Set point2D8 = axis2D5.Getltem("Origin™)
circle2D4.CenterPoint = point2D8
circle2D4.ReportName = 3

Dim constraints5 As Constraints

Set constraints5 = sketch5.Constraints

Dim reference32 As Reference

Set reference32 =
part3.CreateReferenceFromObject(circle2D4)

Dim constraint12 As Constraint

Set constraint12 =
constraints5.AddMonoEltCst(catCstTypeRadius,
reference32)

constraint12.Mode = catCstModeDrivingDimension
Dim length10 As Length

Set length10 = constraint12.Dimension
length10.Value =Dc/ 2

sketch5.CloseEdition
part3.InWorkObject = sketch5
part3.UpdateObject sketch5

Dim shapeFactory3 As ShapeFactory

Set shapeFactory3 = part3.ShapeFactory

Dim pad3 As Pad

Set pad3 = shapeFactory3.AddNewPad(sketch5, B /
2)

pad3.IsSymmetric = True

Dim limit5 As Limit

Set limit5 = pad3.FirstLimit

Dim length1l As Length

Set length11 = limit5.Dimension
length11l.Value=B/ 2

part3.UpdateObject pad3

Dim reference33 As Reference

Set reference33 =
part3.CreateReferenceFromName("Selection_RSur: (
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch6 As Sketch
Set sketch6 = sketches3.Add(reference33)

Dim arrayOfVariantOfDouble6(8)
arrayOfVariantOfDouble6(0) = B/ 2
arrayOfVariantOfDouble6(1) = 0#
arrayOfVariantOfDouble6(2) = 0#
arrayOfVariantOfDouble6(3) = 0#
arrayOfVariantOfDouble6(4) = 1#
arrayOfVariantOfDouble6(5) = 0#
arrayOfVariantOfDouble6(6) = 0#
arrayOfVariantOfDouble6(7) = 0#
arrayOfVariantOfDouble6(8) = 1#
Set sketch6Variant = sketch6
sketch6Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble6
part3.InWorkObject = sketch6

Dim factory2D6 As Factory2D

Set factory2D6 = sketch6.0OpenEdition()

Dim geometricElements6 As GeometricElements

Set geometricElements6 =
sketch6.GeometricElements

Dim axis2D6 As Axis2D
Set axis2D6 =
geometricElements6.ltem("Absolute Axis")

Dim line2D15 As Line2D
Set line2D 15 = axis2D6.Getltem("HDirection™)
line2D15.ReportName = 1
Dim line2D16 As Line2D
Set line2D 16 = axis2D6.Getltem(""VDirection™)
line2D16.ReportName = 2

Dim circle2D5 As Circle2D

Set circle2D5 = factory2D6.CreateClosedCircle(0#,
0#,d_12)

Dim point2D9 As Point2D

Set point2D9 = axis2D6.Getltem("Origin™)
circle2D5.CenterPoint = point2D9
circle2D5.ReportName = 3

Dim constraints6é As Constraints

Set constraints6 = sketch6.Constraints

Dim reference34 As Reference

Set reference34 =
part3.CreateReferenceFromObiject(circle2D5)

Dim constraint13 As Constraint

Set constraint13 =
constraints6. AddMonoEItCst(catCstTypeRadius,
reference34)

constraint13.Mode = catCstModeDrivingDimension
Dim length12 As Length

Set length12 = constraint13.Dimension
length12.Value=d_/2

sketch6.CloseEdition
part3.InWorkObject = sketch6
part3.UpdateObject sketch6

Dim pocket3 As Pocket

Set pocket3 =
shapeFactory3.AddNewPocket(sketch6, B / 2)

Dim limit6 As Limit

Set limit6 = pocket3.FirstLimit

limit6.LimitMode = catUpToLastLimit
part3.UpdateObject pocket3

Dim reference35 As Reference
Set reference35 =
part3.CreateReferenceFromName("")
Dim constRadEdgeFillet2 As ConstRadEdgeFillet
Set constRadEdgeFillet2 =
shapeFactory3.AddNewSolidEdgeFilletW |thConstant
Radius(reference35,
catTangencyFilletEdgePropagation, r)
Dim reference36 As Reference
Set reference36 =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;1);None:();Cf11:());Face:(Brp:(P
ad.1;0:(Brp:(Sketch.1;3)));None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:()); With TemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport;MFB
RepVersion_CXR15)", pocket3)
constRadEdgeFillet2.AddObjectToFillet reference36
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation
Dim reference37 As Reference
Set reference37 =
part3.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pocket.1;0:(Brp:(Sketch.2;3)));None:();
Cf11:());Face:(Brp:(Pad.1;1);None:();Cf11:());None:(
Limits1:(); Limits2:());Cf11:());WithTemporaryBody;
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WithoutBuildError;WithSelectingFeatureSupport; MF
BRepVersion_CXR15)", pocket3)
constRadEdgeFillet2. AddObjectToFillet reference37
constRadEdgeFillet2.EdgePropagation =
catTangencyFilletEdgePropagation
part3.UpdateObject constRadEdgeFillet2

part3.Update
Dim product3 As Product

Set product3 = partDocument3.Getltem("Part3")
product3.PartNumber = "arandelaeje”

partDocument3.SaveAs objPath &

"\arandelaeje. CATPart"
partDocument3.Close

Dim documents4 As Documents

Set documents4 = CATIA.Documents

Dim partDocument4 As PartDocument

Set partDocument4 = documents4.Add("Part")
Dim part4 As Part

Set part4 = partDocument4.Part

Dim bodies4 As Bodies

Set bodies4 = part4.Bodies

Dim body4 As Body

Set body4 = bodies4.Item("PartBody")

Dim sketches4 As Sketches

Set sketches4 = body4.Sketches

Dim originElements4 As OriginElements
Set originElements4 = part4.0riginElements
Dim reference38 As Reference

Set reference38 = originElements4.PlaneYZ
Dim sketch7 As Sketch

Set sketch7 = sketches4.Add(reference38)

Dim arrayOfVariantOfDouble7(8)
arrayOfVariantOfDouble7(0) = 0#
arrayOfVariantOfDouble7(1) = 0#
arrayOfVariantOfDouble7(2) = 0#
arrayOfVariantOfDouble7(3) = 0#
arrayOfVariantOfDouble7(4) = 1#
arrayOfVariantOfDouble7(5) = 0#
arrayOfVariantOfDouble7(6) = 0#
arrayOfVariantOfDouble7(7) = 0#
arrayOfVariantOfDouble7(8) = 1#
Set sketch7Variant = sketch7
sketch7Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble7
part4.InWorkObject = sketch7

Dim factory2D7 As Factory2D

Set factory2D7 = sketch7.0penEdition()

Dim geometricElements7 As GeometricElements

Set geometricElements7 =
sketch7.GeometricElements

Dim axis2D7 As Axis2D

Set axis2D7 =
geometricElements7.ltem("AbsoluteAxis")

Dim line2D17 As Line2D

Set line2D17 = axis2D7.Getltem("HDirection")
line2D17.ReportName = 1

Dim line2D18 As Line2D

Set line2D18 = axis2D7.Getltem("VDirection")
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line2D18.ReportName = 2

Dim circle2D6 As Circle2D

Set circle2D6 = factory2D7.CreateClosedCircle(0#,
0#, Dc/ 2)

Dim point2D10 As Point2D

Set point2D10 = axis2D7.Getltem("Origin™)
circle2D6.CenterPoint = point2D10
circle2D6.ReportName = 3

Dim constraints7 As Constraints

Set constraints7 = sketch7.Constraints

Dim reference39 As Reference

Set reference39 =
part4.CreateReferenceFromObiject(circle2D6)

Dim constraint14 As Constraint

Set constraint14 =
constraints7.AddMonoEItCst(catCstTypeRadius,
reference39)

constraintl4.Mode = catCstModeDrivingDimension
Dim length13 As Length

Set length13 = constraintl4.Dimension
length13.Value = Dc / 2

sketch7.CloseEdition
part4.InWorkObject = sketch7
part4.UpdateObject sketch7

Dim shapeFactory4 As ShapeFactory
Set shapeFactory4 = part4.ShapeFactory
Dim pad4 As Pad

Set pad4 = shapeFactory4. AddNewPad(sketch7, B /
2)

pad4.IsSymmetric = True

Dim limit7 As Limit

Set limit7 = pad4.FirstLimit

Dim length14 As Length

Set length14 = limit7.Dimension
lengthl14.Value=B/ 2

part4.UpdateObject pad4

Dim reference40 As Reference

Set reference40 =
part4.CreateReferenceFromName("Selection_RSur:(
Face:(Brp:(Pad.1;2);None:();Cf11:());Pad.1_ResultO
UT;Z0;G3055)")

Dim sketch8 As Sketch

Set sketch8 = sketches4.Add(reference40)
Dim arrayOfVariantOfDouble8(8)
arrayOfVariantOfDouble8(0) = B/ 2
arrayOfVariantOfDouble8(1) = 0#
arrayOfVariantOfDouble8(2) = 0#
arrayOfVariantOfDouble8(3) = 0#
arrayOfVariantOfDouble8(4) = 1#
arrayOfVariantOfDouble8(5) = 0#
arrayOfVariantOfDouble8(6) = 0#
arrayOfVariantOfDouble8(7) = 0#
arrayOfVariantOfDouble8(8) = 1#
Set sketch8Variant = sketch8
sketch8Variant.SetAbsoluteAxisData
arrayOfVariantOfDouble8
part4.InWorkObject = sketch8

Dim factory2D8 As Factory2D
Set factory2D8 = sketch8.OpenEdition()



Dim geometricElements8 As GeometricElements
Set geometricElements8 =
sketch8.GeometricElements

Dim axis2D8 As Axis2D

Set axis2D8 =
geometricElements8.ltem("AbsoluteAxis")

Dim line2D19 As Line2D

Set line2D19 = axis2D8.Getltem("HDirection")
line2D19.ReportName = 1

Dim line2D20 As Line2D

Set line2D20 = axis2D8.Getltem("VDirection")
line2D20.ReportName = 2

Dim circle2D7 As Circle2D

Set circle2D7 = factory2D8.CreateClosedCircle(0#,
0#,D1/2)

Dim point2D11 As Point2D

Set point2D11 = axis2D8.Getltem("Origin™)
circle2D7.CenterPoint = point2D11
circle2D7.ReportName = 3

Dim constraints8 As Constraints

Set constraints8 = sketch8.Constraints

Dim reference41 As Reference

Set reference41 =
part4.CreateReferenceFromObject(circle2D7)

Dim constraintl5 As Constraint

Set constraint15 =
constraints8. AddMonoEltCst(catCstTypeRadius,
reference41)

constraint15.Mode = catCstModeDrivingDimension
Dim length15 As Length

Set length15 = constraint15.Dimension
length15.Value =D1/2

sketch8.CloseEdition
part4.InWorkObject = sketch8
part4.UpdateObject sketch8

Dim pocket4 As Pocket

Set pocket4 =
shapeFactory4. AddNewPocket(sketch8, B / 2)

Dim limit8 As Limit

Set limit8 = pocket4.FirstLimit

limit8.LimitMode = catUpToLastLimit
part4.UpdateObject pocket4

Dim reference42 As Reference

Set reference42 =
part4.CreateReferenceFromName(")

Dim constRadEdgeFillet3 As ConstRadEdgeFillet
Set constRadEdgeFillet3 =
shapeFactory4.AddNewSolid EdgeFllletwlthConstant
Radius(reference42,
catTangencyFilletEdgePropagation, r)

Dim reference43 As Reference

Set reference43 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;0:(Brp:(Sketch.1;3)));None:();Cf
11:());Face:(Brp:(Pad.1;2);None:();Cf11:());None:(Li
mits1:();Limits2:());Cf11:());WithTemporaryBody;W
ithoutBuildError;WithSelectingFeatureSupport; MFB
RepVersion_CXR15)", pocket4)
constRadEdgeFillet3.AddObjectToFillet reference43
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation

Dim reference44 As Reference

Set reference44 =
part4.CreateReferenceFromBRepName("REdge: (Edg
e:(Face:(Brp:(Pad.1;2);None:();Cf11:());Face:(Brp:(P
ocket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());None:
(Limits1:();Limits2:());Cf11:());WithTemporaryBody
;WithoutBuildError;WithSelectingFeatureSupport;M
FBRepVersion_CXR15)", pocket4)
constRadEdgeFillet3.AddObjectToFillet reference44
constRadEdgeFillet3.EdgePropagation =
catTangencyFilletEdgePropagation
part4.UpdateObject constRadEdgeFillet3
part4.Update

Dim product4 As Product
Set product4 = partDocument4.Getltem("Part4")
product4.PartNumber = "arandelasoporte”

partDocument4.SaveAs objPath &
"\arandelasoporte. CATPart"

partDocument4.Close

e e ENSAMBLAJE------

Dim documents5 As Documents

Set documents5 = CATIA.Documents

Dim productDocumentl As ProductDocument

Set productDocumentl =
documents5.Add(""Product")

Dim product5 As Product

Set product5 = productDocument1.Product

Dim products1 As Products

Set productsl = product5.Products

Dim arrayOfVariantOfBSTR 1(0)
arrayOfVariantOfBSTR1(0) = objPath &
"\arandelasoporte. CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR1, "All"

Dim constraints9 As Constraints

Set constraints9 =
product5.Connections("CATIAConstraints™)

'fijamos el arol

Dim reference45 As Reference

Set reference45 =
product5.CreateReferenceFromName("Product5/aran
delasoporte.1/!Product5/arandelasoporte.1/™)

Dim constraint16 As Constraint

Set constraint16 =
constraints9.Add MonoEItCst(catCstTypeReference
reference45)

Dim arrayOfVariantOfBSTR2(0)
arrayOfVariantOfBSTR2(0) = objPath &
"\arandelaeje. CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR2, "All"

Dim reference46 As Reference
Set reference46 =
product5.CreateReferenceFromName("Product5/aran
delasoporte.1/! Axis:(Selection_RSur:(Face:(Brp:(Poc
ket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:());EdgeFill
et.1_ResultOUT;Z0;G3055))")
Dim reference47 As Reference
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Set reference4? =
product5.CreateReferenceFromName("'Product5/aran
delaeje.1/1Axis:(Selection_RSur:(Face:(Brp:(Pocket.
1;0:(Brp:(Sketch.2;3)));None:();Cf11:());EdgeFillet.1
_ResultOUT;Z0;G3055))")

Dim constraint17 As Constraint

Set constraintl7 =
constraints9.AddBIEItCst(catCstTypeOn,
reference46, reference47)

Dim reference48 As Reference

Set reference48 =
product5.CreateReferenceFromName("'Product5/aran
delasoporte.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);
None:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055

)"
Dim reference49 As Reference
Set reference49 =

product5.CreateReferenceFromName("Product5/aran
delaeje.1/1Selection_RSur:(Face:(Brp:(Pad.1;1);None
:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055)")
Dim constraint18 As Constraint

Set constraint18 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference48, reference49)

Dim length16 As Length

Set length16 = constraint18.Dimension
length16.Value = -H

constraint18.Orientation = catCstOrientOpposite

Dim arrayOfVariantOfBSTR 3(0)
arrayOfVariantOfBSTR3(0) = objPath &
"\agujas.CATPart"

Set products1Variant = productsl

products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR3, "All"

Dim arrayOfVariantOfBSTR4(0)
arrayOfVariantOfBSTR4(0) = objPath &
"\jaula.CATPart"

Set products1Variant = productsl
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products1Variant. AddComponentsFromFiles
arrayOfVariantOfBSTR4, "All"

Dim reference50 As Reference

Set reference50 =
product5.CreateReferenceFromName(""Product5/aran
delasoporte.1/! Axis:(Selection_RSur:(Face:(Brp:(Poc
ket.1;0:(Brp:(Sketch.2;3)));None:();Cf11:()); EdgeFill
et.1 ResultOUT;Z0;G3055))")

Dim reference51 As Reference

Set reference51 =
product5.CreateReferenceFromName("Product5/jaula
1/'Axis:(Selection_RSur:(Face:(Brp:(Pocket.1;0:(Br
p:(Sketch.2;3)));None:();Cf11:());CircPattern.1_Resu
ItOUT;Z0;G3055))")

Dim constraint19 As Constraint

Set constraint19 =
constraints9.AddBIEItCst(catCstTypeOn,
reference50, reference51)

Dim reference52 As Reference

Set reference52 =
product5.CreateReferenceFromName("'Product5/aran
delasoporte.1/!Selection_RSur:(Face:(Brp:(Pad.1;2);
None:();Cf11:());EdgeFillet.1_ResultOUT;Z0;G3055
)"

Dim reference53 As Reference

Set reference53 =
product5.CreateReferenceFromName(""Product5/jaula
1/tyz plane™)

Dim constraint20 As Constraint

Set constraint20 =
constraints9.AddBIEItCst(catCstTypeDistance,
reference52, reference53)

Dim length17 As Length

Set length17 = constraint20.Dimension
lengthl7.Value =-H /2

constraint20.Orientation = catCstOrientSame

product5.Update
productDocumentl.SaveAs
"\AxialAgujas.CATProduct"

objPath &
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