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ABSTRACT 

The purpose of this study is to develop a program that aUow the automatic generation 

of Computer Aided Drawing (CAD) model by implement concept of automation process in 

CAD software. Automation process has been widely used in industrial field that give 

positive feedback in tenns of its convenience in the drawing process and time saving. An 

automation be able to help human on completing a job without the excessive work and 

energy required. 

Automation process have a high reliability and more accurate in getting the best result 

in job instead of traditional drawing process and conventional use of CAD software. It also 

allow human to carries a multiple task in design creation for a shorter time. The program of 

automation will be develop using the application of Macros tools in CAD software. For this 

project, the CAD software that has been used to be an example for the case study is Computer 

Aided Three-dimensional Interactive Application (CATLA) software. The version used is 

CA TIA V5 R2 I. 

The system consist of two stage of developing process, which is the first part is the 

construction process for the CAD model and the second one is the coding development 

process. The mode I which for this project is a car rims is first created and recorded in CA TIA 

through the recording tools in Macros without any mistake happened during the modeling 

process. Then the coding script of the recorded process can be called in the Macros tools to 

be edited and developed so that the automation process can work with the model. 

The coding are developed by implying the usage of Visual Basic language in Visual 

Basic editor in CA TlA. The important parameter coding Une for creating the basic shape of 

the model are identified and modified in order to synchronize the model and the input system. 

Lii 
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For this project, there are four main parameter that has been identified which is rim diameter, 

rim width, number of rim spoke and number of bolt hole. These parameter is required in the 

editing process when applying the application of dialogue box in VBA such as the user form. 

Original parameter is changed into the userform tools so that the input from the userform 

can be transferred into the model. The final model supposed to have an ability to alter into 

three different design with different parameter dimension. 
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ABSTRAK 

Tujuan kajian ioi dijalankan adalah untuk mencipta sebuah program yang boleh 

menjana sesebuah model lukisan secara automatik dengan menggunak.an software Lukisan 

Berbantukan Komputer (CAD). Proses automasi telah digunak.an secara meluas dalam 

bidang industri yang memberi maklum balas positif dari segi kemudahan dalarn proses 

lukisan dan penjimatan masa. Proses automasi dapat membantu manusia untuk menyiapkan 

suatu pekerjaan tanpa urusan yang berlebihan dan tenaga yang diperlukan. Proses automasi 

mempunyai kebolehpercayaan yang tinggi dan lebih tepat dalam mendapatkan hasiJ yang 

terbaik dalam pekerjaan dan bukannya proses lukisan tradisionaJ dan penggunaan 

konvensional perisian CAD. la juga membantu manusia untuk melaksana.kan suatu tugasan 

yang pelbagai dalarn proses penciptaan reka bentuk untuk jangka masa yang lebih pendek. 

Program automasi a.kan dibangunkan menggunakan aplikasi aJatan Makro daJarn perisian 

CAD. Untuk projek ini, perisian CAD yang telah digunakan untuk dijadikan sebagai contoh 

rujukan kajian adaJah Permohonan Ioteraktif Perisian Tiga Dimensi Berbantukan Komputer 

(CA TIA). Versi yang digunakan adalah CATIA V5 R2 l . 

Sistem ini terdiri daripada dua peringkat dari segi pembangunan proses, di mana 

bahagian yang pertama adalah proses pembinaan untuk model CAD dan yang kedua adalah 

proses pembangunan kod program. Model rujukan dibina dan proses pembuatan model 

direkod di dalarn CA TIA melaJui penggunaan aJat rakaman dalam Macros tanpa melakukan 

sebarang kesilapan semasa proses pemodelan. Kemudian skrip kod program untuk proses 

pembuatan model yang telah dirakam boleh dikeluarkan semula di dalam alat Makro di mana 

ianya akan disunting dan dibangunkan supaya proses automasi boleh bekerjasarna dengan 

model. 
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Proses pembangunan kod program dibangunkan dengan aplikasi penggunaan bahasa 

program Visual Visual yang sedia ada di dalam CA TIA. Garis parameter proses 

pembangunan kod yang penting dalam proses pembinaan bentuk asas model perlu 

dikenalpasti dan disunting untuk menyelaraskan hubungan model dan sistem input. Untuk 

projek ini, terdapat empat parameter utama yang perlu dikenalpasti iaitu ukur lilit rim, lebar 

rim, bilangan jejari rim dan bilangan lubang bolt. Parameter-parameter ini perlu ada dalam 

proses penyuntingan semasa mengaplikasikan penggunaan dialogue box di dalam Visual 

Basic. N ilai parameter asal digantikan dengan arahan dari aplikasi user form supaya nilai 

input dari user form boleh dibaca oleh model lukisan. Hasil akhir model tersebut haruslah 

mempunyai keupayaan untuk mengubah bentuk ke dalam tiga reka berrtuk yang berbeza 

serta ukuran parameter yang berbeza. 
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CHAPTER l 

INTRODUCTION 

1.1 OVERVIEW 

Project designing is one of the vital process in every manufacturing industries. 

Computer Aided Design (CAD) is the use of computer systems to assist in the creation, 

optimization, modification, or analysis of a model for a design. The CAD modeling systems 

were developed to reduce time, cost and to minimize the trial and error adjustments. 

A brief hfatory of CAD shows that the first graphic system that was created was in 

middle year of 1950 by the US Air Force's SAGE (Semi-Automatic Ground Environment) 

air defense system. The system was developed at Massachusetts Institute of Technology's 

Lincoln Laboratory and involved the usage of Click-Through Rate (CTR) displays to show 

computer-processed radar data and other information. 

Then in the year 1957, Dr. Patrick J. Hanratty which also known as ''the Father of 

CAD/CAM" for his pioneering contributions to the field of computer-aided design and 

manufacturing, has developed the first commercial numerical-control programming system 

known as Program for Numerical Tool Operation (PRONTO). In year 1960 at Massachusetts 

Institute of Technology (MIT) Lincoln Laboratory, a person named Ivan Sutherland has 

produced a project called SKETCHPAD, which is considered as the first step to CAD 

industry. 
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In the past year CAD system softwares have their individual scripting languages for 

automation. Examples include AUTOLisp script language for AutoCAD and General 

Interactive Processor (GRIP) language for Unigraphics. But later with the use of Windows 

building blocks in CAD interface development, Visual Basic is used for scripting for all the 

modelling softwares such as Unigraphics, CATIA, SolidEdge, and SolidWorks. 

~&J!] 
· · ··~ 

CAO 

CAO -

• A 

reo 

Figure 2- 1 Example of available cad software nowadays(Yip-Hoi, 2010) 

The main purpose of the CAD is to create a prototypes to represent the construction 

of some system of interest while satisfying certain requirements of a user in an innovative 

way. As the CAD modelling techniques become more and more advanced, there is a need to 

complete the product modelling and design changes faster than ever. Updating the 

assemblies having hundreds of sub-assemblies and parts manually in Three-Dimensional 

(3D) modelling software is very complicated & time consuming. 

The CAD models that have large number of parameters and high memory required 

more graphics and time to process the data. Hence updating the models affect the product 

lifecycle. A single error in the input data causes fatal error in the output results. To reduce 

the development time, minimizing the errors and introduce technologies faster to the market, 

many companies have been turning more and more to automation process. 
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Figure 2-2 Example of product modification by automation 

With the increasing demands and competition in industries nowadays, four important 

aspects are needed to be considered which are low cost, shorter lead time, improved product 

perfonnance and the possibility to adapt products to different costumer specifications. One 

of the way to achieve these requirement is by adopting an approach where products are based 

on prepared design.(Chandrasegaran et al., 2013) By doing this, the design process can 

become more effective and efficient as if some of the work related to these products and 

design tasks are automated. The realization and implementation as well as its applicability 

of the automation method has given advantages to industry in terms of designing process as 

its allows for the shortened lead-time of product designs, cost reduction, more optimized 

product designs and customer tailoring, while giving the designers more time for creative 

problem solving. 

Basically, the automation process in CA TIA can be done with the usage of macros 

tools application. Macros use the VisuaJ Basic language in the programing script for the 

coding. Through the application tools in Visual Basic programing such as dialogue box, 

interaction between the user and the program can be created without a problem. 
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1.2 PROBLEM STATEMENT 

Instead of repeatedly creating the similar models or changing the parameters in i:he 

same models, engineers shouJd be able to create program so that it automatically creates the 

new CAD models or to generate the further modification of the same model. This project 

shows the procedure for automation to generate the CAD models on the basis of coding by 

using the macros programming software in CA TIA. 

The automation process are meant to help in reducing the development time of a 

product especially in mass production industry. The process not only saves time, but also 

increases quality of data input for a model and minimizing the possibility of human errors. 

Thus, this criteria will lead to increasing in terms of productivity. 

Commonly, most individuals have a different demand in the order of a product they 

wanted to have. This may causes a problem in the production process as different design are 

required to fulfill the different demand of the customer. So the automation are needed to 

solve this situation and ease the ordering process of a product. For an example, a shop that 

using the automation process can create a simple form from the application of CAD 

automation where the customer can order their product easily through online or personally 

at the shop. The customer are only needed to put in the parameter that they wanted in the 

order fonn and the design of the product wiJI be automatically created in the CAD and the 

can see the model. This can be apply in many type of product such as the grill in the front 

car's bumper. As the customer need a speciaJ tools editor when they want to purchase their 

demanding product, this project can act as the platfonn to produce ordering method in more 

systematic way and also with the graphics display. Once the model has been selected, then 

the product can undergoes the manufacturing process such as rapid prototyping and adaptive 

manufacturing. This paper shows the macro programming method for generating the CAD 

models in CATLA. 

4 

© Universiti Teknikal Malaysia Melaka 



1.3 OBJECTIVES 

The main purpose of the work is to shift from manual modelling method to CAD 

automation process. The objective of this research are details as follows: 

• To study the development of cad automation drawing. 

• To develop the programming for standard part using CATIA programing. 

1.4 SCOPE 

This research project primarily focuses on how the automation work. in CA TIA V 5 

software. The project will include: 

• A modelling of part design of three type of rim wheel with different pattern by 

using the CA TIA software. 

• Creating the script of coding by using visual basic language in macros tool. 

• Executing and testing the coding. 

• Make an adjustment and editing to the coding to fill the programming requireme1at 

5 
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CHAPTER2 

LITERATURE REVIEW 

2.1 GENERAL CAD DEFINITION 

Computer Aided Design (CAD) is defined as a system that includes the use of 

information technoJogy in the Design process. A CAD system consists of informatilon 

technology hardware. specialized software (depending on the particular area of 

application) and peripherals. System software is the core in a CAD system, which makes 

use of graphics for product representation. For example, the usage of databases for storiing 

the product model and drives the peripherals for product presentation. The application of 

CAD does not change the landscape of a process in design modeling but as stated in ilhe 

definition of CAD itself, it aids the user to design a product. 

The application of CAD initiated in the MIT from Ian Sutherland, when the filrst 

system which known as Sketchpad was created within the SAGE research project. At fiirst, 

industry in automotive and aerospace field were the first users and the forerunners of 

development of CAD technology. The first system were very expensive as in those periiod 

of time the computer graphics technology was not so advanced and flourish yet. 
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The application and usage of CAD are listed as follows: 

• Accurately generated and easily modifiable graphical representation of the product. 

The user can nearly view the actual product on screen, make any modifications to it, 

and present his/her ideas on screen without any prototype, especially during the early 

stages of the design process. 

• Perform complex design analysis in short time. 

• Implementing Finite Elements Analysis methods, the user can perform: Static, 

Dynamic and Natural Frequency analysis, Heat transfer analysis, Plastic analysis, 

Fluid flow analysis, Motion analysis, Tolerance analysis, Design optimization. 

• Record and recall information with consistency and speed. ln particular, the use of 

Product Data Management (PDM) systems can store the whole design and processing 

history of a certain product, for future reuse and upgrade. The technique initiated in 

the MIT from Ian Sutherland, when the first system.(Yip-Hoi, 20 I 0) 

2.2 CAD AUTOMATION 

The automation can be defined into three categories which is design automation, 

manufacturing automation and administrative (or control) automation. For design 

automation, the process are related to the computer assisted drafting, design and engineering. 

The next one which is manufacturing automation is the use of various control systems for 

operating equipment such as machinery, processes in factories, and other applications and 

vehicles with minimal or reduced human intervention. Some processes have been completely 

automated by the computer controlled processes. Lastly for administrative automation is for 

computerized accounting, inventory control system and shop floor tracking system. (AJi & 

Ibrahim, n.d.) 

7 

© Universiti Teknikal Malaysia Melaka 



Over the past 20 years, computer-aided design (CAD) software have become~ a 

mainstream media in most industry as a tools for project designing. As the time passimg~ 

the software has rapidly evolving and continuously improve to become a programs with 

enormous capabilities and function. (Lowe & Hartman, 2000) CAD software always ~:en 

related with the automation since the beginning history of CAD as creating and editing a 

Two-Dimensional (2D) and 3D model is faster when using a computer compared to 

manual hand drawing. But despite how intuitive and advance the development of 1the 

existing CAD system, most user still desperately manually doing the same bland CAD 

translation and repair work. Because of that, the application of CAD automation can h(~}p 

to ease the operating process by the user.(Venkatesan & Kaman, 2009) 

The concept of CAD automation enables the user to automatically created the 

design or adjusting the method and process of the already made design to fulfill the criteria 

of the new design. The process allows the user to automate translation and repair processes 

of the design that are already in large part by enabling users to translate multiple files at 

one time without having to open or view them graphically.(Ramly et al, 2013) 

There are two method that commonly used for CAD automation which the first one 

is by manually writing a complete programing code and other one is the application of 

macro tool in the modeling software. Depending on the applications and the requirement 

fo r the desired model, a particular method that is suitable is used.(Weisenberger, n.d.) 

2.3 CATIA 

CA TIA (Computer Aided Three Dimensional Interactive Application) is one of the 

modeling software that available for use. It is a multi-platform software commercially used 

for Computer Aided Design (CAD), Computer Aided Manufacturing (CAM) or Compu1ter 

Aided Engineering (CAB) software suite and is a world leading software for tho•se 
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application. CATIA is developed and owned by French company Dassault Systems and 'it 

is marketed worldwide by International Business Machine (IBM). (Wayzode, 2012) 

Catia is the first generation for the graphic terminal. Initially, the primary objectiive 

and application of Catia was to develop a software to define the shape of an airplanes 

which began at Dassault Aviation in 1967. From years to year, the development of CATTA 

keeps to progress further into more applicable and intuitive software. (Bernard, 2003) 

BasjcaJly, the structure creation of programming line for CAD software is differ 

depending on type of CAD software used. As for CA TIA Y 5 program structure, revollve 

around four main criteria where it is start with the part body, then sketch plane, definition 

of the axis for the sketch and lastly apply additional feature to convert a two dimension 

sketch into a three dimensional object(Wayzode, 2012) 

CATIA offers the ability to write or editing the programing script of a model 

through the application of macro tool. A macro recorder in the macro tools help to ease ithe 

automation of CAD in CATIA software. The programmer, need to be familiar with the 

variety of design interest and requirement before recording the macros. The general asp•!ct 

that needed to be considered for the designer is the information on the requirement of 1the 

parametric design, understanding the flow of the macros programming and how to 

overcome the problem with error from the program line or command.(Ramly et al. 2013) 

The advantage of using the CA TIA automation is it helps in terms of reducing the 

cost by improving the efficiencies in drawing and better quality through standardization. 

While in terms of customization it provides additional functionality which are not provide 

in the native products. It also help to manipulate the existing function to better fit 1he 

customer processes.(W ayzode, 2012) 

9 
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2.3.1 CA TIA INFRASTRUCTURE 

For the structure of the program in CA TIA, there are three major objects which can 

be defined as Documents, PartDocument and ProductDocument. All these three objects in 

CA TIA are classes. Even thou~ the PartDocument and ProductDocument are slightly 

different as they are classes that gaining properties and process from Document class. 

Hence, both PartDocument and ProductDocument classes have a similar methods and 

properties that are obtained from document classes but sti U having their own unique 

methods and properties.(Siddesh & Suresh, 2015) 
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Figure 2-1 Structure of automation object(Duke, 2014) 
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Figure 2-2 Structure of part document(Duke, 2014) 
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Brief explanation on the infrastucture of CA TIA 

There are two ways to differentiate the technique to acting on objects which sta1ted 

as follows: 

• Property : It's a characteristic of an object 

• Method : It's an action on an object 

As visualize in the figure 2.1 . there are three types of infrastructure automation objects in 

CA TIA(Duke, 2014) : 

• A collection : which is basically is a list of objects. 

• An abstract object : which is the object that can't be created concretely but it is 

needed to be defined the object first. 

• An object : an entity that can be created and work with it 

The Part Document object as shown in figure 2.2 aggregates or includes the part tree 

structure starting with the Part object located at the top of the part specification tme. 

Among these objects, the first objects and collections that displayed and also find in the 

part specification tree. These objects are: 

• The three planes XY, YZ. and ZX you can retrieve from the Origin Eleme1[)ts 

collection using the Part's Origin Elements property 

• The Axis Systems collection 

• The Ordered Geometrical Sets collection 

• the 3D elements that can be created as refe.rence to position the 30 objects and 

stored in a Geometric Elements collection which can be retrieved using the 

Geometric Elements property(Siddesh & Suresh. 2015) 

12 
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• The created bodies. which starting with the main body and stored in the Bodies 

collection that can be retrieved using the Part's Bodies property. These bodies 

contain the part's geometry. 

• The hybrid bodies that created, which stored in the Hybrid Bodies collection. 

In addition. the Part object aggregates: 

• The constraints which it can be set to the 3D objects and stored in the Constraints 

collection. It then can be retrieved using the Part's Constraints property 

• The relations between parameters stored in a Relations collection can be retrieved 

using the Part's Relations property 

• The parameters stored in a Parameters collection can be retrieved using the Prut's 

Parameters property(Wayzode, 2012) 

• The factories: a Shape Factory object to create shapes, a Hybrid Shape Factory 

object to create hybrid shapes, and an lnstance Factory object to instantiate either 

User Defined Features or a Power Copies. The first two factories can be retrie¥ed 

using the Part's Shape Factory and Hybrid Shape Factory properties respectively. 

• The functional annotations and tolerance objects aggregated under the Annotati•on 

Sets and User Surfaces coJlections.(Bilalis, 2000) 

The Bodies collection includes Body objects, which is the one being the main body that 

return by the Main Body property of the collection. The part has in addition a current 00.dy 

and a current shape, returned or set using the Current Body and the Current Shape 

properties of the Part object respectively. 

The current oo.dy is the body in which a new shape is added when using the Sha:pe 

Factory object. The current shape is the shape of the current body after which a new sha~pe 

is added in the specification tree when using the shape factory. The user then need to ma!ke 

current the appropriate body and shape before using the shape factory.(Bemard, 2003) 

13 

© Universiti Teknikal Malaysia Melaka 



The other collections can be classified in two categories: 

1. The collections that only contains objects and have methods to retrieve and 

possibly remove them, but leave the dedicated factories for object creation, such as 

Sketches, Geometric Elements, and Shapes 

2. The collections that also have methods to create the objects they contain, such as 

Constraints, Relations, and Parameters.(Duke, 2014) 

2.4 MACRO PROGRAMMING IN AUTOMATION 

One of the application for automation can be done by approaching the fundamental 

of Macros tools in CATIA V5 software. CATIA V5 is one of the open system for 

developing advanced Macros for a special situation. A macro is a script of programing 

code written in a certain programming language which groups a set of operations or 

command that define a certain task. These Macros may be useful for creating, analyzing. 

measuring, modifying, translating, optimizing surfaces, solids, wireframes and many mc1re 

possible command. Macros are also useful for assembly operations, CAM operations and 

all multidisciplinary applications. Macros are developed using Visual Basic Scriipt 

(VBScripts) and Visual Basic Advance (VBA). In order to develop a macro in CATIA :all 

its need is the inputs, outputs and necessary supporting data from the user.(Wayzode, 

2012) 

A macro uses a text string that combines commands and options for repeated use. It 

is a method to obtain command-line input and storing it for later use through the usage of 

macro recorder. Thus, the generation of a model task that wouJd take a long series of 

actions can be accomplished just by a one click operation. The operation of macro can be 

as simple as calling a command and providing a single input, or a complex series of 

commands and options.(Autodesk, 2008) 
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Macro for CATIA VS can be piloted with mainly three possible languages as 

follows: 

• CATVBS 

• CATVBA 

• CATScript 

2.4.1 VISUAL BASIC (VB) 

CATIA V5 automation was originally designed for VB6, VBA, and VBScript. But 

over the years, VB6 has been replaced by VB.net and Microsoft no longer officiallly 

supports it which is supported by CATIA V5 R16 and onwards. VB6 is more complex but 

more powerful than VBA, as is VBA over VBScript and CATScript. CATIA Mac:ro 

languages supported by CA TIA which been focused are VBScript, CATScript, and VB.A, 

where all those language is a derivatives of Visual Basic used in scripting. (Halvorson, 

2010) 

Visual Basic is a tool that allows the user to develop a Graphic User Interface 

(GUI) application for windows system where the applications have a familiar appearance 

to the user. Operation of Visual Basic is by event driven process which means the code 

remains stationary until the command is executed. Example of this case is defined by the 

operation of button pressing and menu selection. Visual Basic also instructed by an event 

processor. Nothing will happen until an event is detected. Once an event is detected, the 

code corresponding to that event is executed. Program control is then returned to the eveint 

processor.(Tylee, 1998) 
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2.4.2 DEFINITION OF CATSCRIPT, CATVBA AND CATVBS 

CA TScript, CA TVBA and CA TVBS are type of languages in programming. Those 

languages work with object and methods. An object is defined as container that stores 

colJected information where the information could be a CA TPart, a line, or a surface. While 

method terms means a command from which an object is created or modified or also from 

which information is read. (Ziethen, 2013) 

i) VISUAL BASIC FOR APPLICA Tl ON (VBA) 

VBA (Visual Basic for Applications) is a subset of Visual Basic and is hosted in 

applications such as CA TIA prior to V5R8 and Microsoft Word. With the VBA, it helps in 

giving a complete programming environment with an editor, debugger, and help object 

viewer. It also allows the function to declare the object library used. (Tylee, 1998) 

In CA TIA, VBA has the fulJ VB6 syntax and Integrated Device Electronic (IDE), 

which is similar to VBA in Excel. lt operated by event driven process which means GUI 

oriented, and has full IDE, but it still cannot execute a program without the host application 

running. The benefits of using CA TVBA Macros include using the GUT, building forms, and 

the ability to debug the macro editor. While the downside includes a problem where the 

programs cannot be compiled into executables or DLLs (Dynamic Linked Libraries) and 

they do not run in their own memory space. (Weisenberger, n.d.) 
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ii) VBSCRIPT 

VBScript is another variation of the Visual Basic Programming language and is very 

similar with the VBA programing language. All elements of VBScript are present in VBA, 

but some VBA elements are not implemented in VBScript. 

VBScript was originally designed to run in Web applications such as Internet 

Explorer. One of the benefits of VBScript is that it is written in plain ordinary text which 

means the code can be written in a simple software such as notepad. CA TIA objects can be 

called but no type is used as the system tries to dynamically call methods and properties of 

objects. 

It can be used on both Windows and UNIX versions ofCATIA. The disadvantage of 

VBScript is it is slow, is limited for interface development, and has the least functionality. 

The file extension is ".catvbs".(Tylee, 1998) 

iii) CATSCRIPT 

CATScript is portable version ofVBScript owned by Dassault Systemes• and it is a 

variant of the VBScript. Prior to CA TIA V5R8 edition, CA TScript Macros is design to run 

on UNIX and Windows systems. It is a sequential programming language and non-GUI 

oriented. Coding for CA TScript can als-0 be created by using a regular text editor like 

notepad . 

Advantages of writing CA TScript Macros include free to use, macro record ing, 

persona! time saving operations, and rapid deployment. The disadvantages of CA TScript are 

limited flexibility and difficult to debug.The file extension is ' '.CATScript".(Tylee, 1998) 
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2.4.3 MACRO MEIBOD FOR GENERATION OF CAD MODEL 

Both CA TScript and CA TVBS explicated the language that serve as the foundation for 

programming in Macros for CATIA V5. Creating a programming environment in CATIA 

with the CA TVBA offers more potential for CA TIA V5. CA TVBA has a compiler and offers 

many tools for designing and these differentiated it from CA TScript and CATVBS. An 

overview of these three language is shown in table 2.1. 

Table 2-1 Overview of macro language in CA TlA{Tylee, I 998) 

LANGUAGE FILE FORMAT DESCRIPTION APPLICATION 

Macros (windows and 
Reduced VBScript interpreter 

CATScript • .CATScript UNIX), CA TIA 
(Windows, UNIX) 

Knowledgewere 

Macros (windows and 
Complete VBScript interpreter 

CATVBS •.carvbs UNIX), CA TIA 
(Windows,UNlX, since V5R8) 

knowledgewere 

Visual Basic for Applications Menu based application 
CATVBA *.catvba 

Compiler (Windows) (Windows) 

Automatic generation of cad model in Macros are focusing on two main applications 

which is the Userform and the automation process 
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i) DL.\LOGUE BOX 

Macro can be interactive with the user through the application of the dialogue box in 

VB programs. The dialobrue box is the custom user interface on screens that can be developed 

in VB. Creating a dialogue box is an imponant feature in Visual Basic program as it offers 

the ability to easily and quickJy create graphical user interface (GUl) for the VB 

programs.(Ross, n.d.) 

The fundamental of any GUT in a VB program is a "Form". Form control are objects 

which can be place on Exce1 worksheet or Userforms, which give the functionality to interact 

with the data. With the CA TScript it allows the user to program a dialog box with text 

communication between a user and a macro. The function is named MsgBox for output data 

and InputBox for input data . 

• 

(a) 

OK 

Qincel 

I 

the diametu is irrelewnt 

OK 

(b) 

Figure 2-3 Example of (a) inputbox and (b) messagebox 

These forms help the user to interact with the model. The form contains text boxes. 

labels and a command button. Labels are used to show the message or to identify the 

parameters needed to edit in the text box. Text box is used to take the parameters to execute 

in the program. Command button is used to run the intended task. 

For more compl icated and multiple task to be applied to the object, there is a function 

tool called Userform. In the VBA editor the user can choose "lnsert" option and then 
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then "Userform". Then an empty form will be shown where the user can add controls liike 

textboxes, checkboxes, lists, comboboxes, command buttons and much more. 1be 

Userform and all the controls that has been put into it all have a series of standard evernts, 

which a code can be inserted into it. That could be what to do, when the user clicks on the 

control, presses a key and much more. The visualization of Userform in visual basic editor 

are shown in figure 2.3 below. 

.: ..-1: 

. ........... ' . . ......... ... . .. .. .. . ..... . . . '. . . .. . . . .. . ... . . 
~ ·-· · · .. .. . .. .. . · · · · ··· · · ·-··· 

. : !..Abe2 

.. .......... .. . . -... .. . ... ... ... ~ ......... . .. . 

... :~ .. - . --- . . - .. .. . . - .. . - . .. - .. . - . - - .. - . - - - . - - - - -
• • - •• - . . ... - ! • - - • - • ! .. - - . 9" •• - • • • • • • ••• -

' . . . . . . . . . . . ... . ........... .... .... .. -... . 

. . ·-· . .. ..... -· .. .. ......... . ......... ... .. . 

Figure 2-4 Userform interface 
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2.4.2.2AUTOMATION PROCESS 

To properly define the Automation process, an example of a generation process 0tf a 

car rims model can described the automation process. The automation can be done by 

using the macro recorder during the creation of the model. The modeling process of the car 

rims need to be create step by step without using the undo button during macro recording. 

When the modeling process is finish, stop the recorder and edit the program in the macro 

editor by applying the required parameter into the program as shown in the figure 2.4 

below. The programming script obtain from the result of macro recording is shown in 

figure 2.5.(Siddesh & Suresh, 2015) 

CUl!tllt!llKIO lillniyor documtnt 

..J C:\UstU\llftl\Apf>Olto\loc>l\T ""P\ 

~ lwigu•g• 

GttdingM>ao.CATScript CATScnpt 
Mmol.aM>s MSVBScript 

Figure 2-5 Example of the macro recording process 
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Manoi& IECl.mt IC ~Temp\Macln 
fl•• £dit la- ~·p 

~o"gvog•:"VBSCIUvr' 

S..bCATMoinO 

Set pa<U)ocvmc"t1 • CA~Oocvmcnt 

Se-t put1 is part0ocume.nt1 . .Part 

S..t b odt• •l • p a t'tl.Bodies 

Set sketchc•1 "' body1 .Sl<rtche.s 

S.t ong1n £1c"1enb1 a paf't'1 .0rigin£1e1T1e:nt:s 

Set Aft~nce1 : originElement:Jl.Pl•ne.VZ 

Figure 2-6 Sample of macro recorded programming 

2.5 RELATED RESEARCH 

In accordance with this anicle, a lot of effort has been put in previous research in 

order lo automated modeling in CA TIA and different 30 CAD software"s. Wrobel J. et al . 

was researching a method to describe customization tools that already that already available 

in CA TLA V5 system. In addition of that, during the development process, they have 

developed a system for parametric model of mould tool in CA TIA VS by the application of 

VBA scripting. Other researcher, Shah 0 . B. has invent a method to develop a parametric 

model for automated modeling of flange coupling. The method that were used by him was 

by using the Autodesk Loventor integrate with Microsoft Excel in purpose to produce 30 

modeling and 20 drafting modeling of flange coupling automatically.(Shah D. B. 2010) 

Other researcher group Cukovic S. et al has created a macro programming in purpose to 

determine the differentiation between profiles of helical surfaces and explained the 

principles for complex surface modelling process . The macro method that were used will 

optimizes the time turning from hours to seconds, increase flexibility, and possibility to use 

of unlimited number of times.(Cukovic et al. 2010) From these literature review, it proves 

that CA TIA is a suitable platform for creation of macro to make automation modelling 

process to be done. 
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CHAPTERJ 

METHODOLOGY 

3.1 INTRODUCTION 

Ln previous topic, the definition of CAD automation has been explained. The CAD 

automation drawing focused on the ability to generate a model automatically. Therefore, 

further discussion on how to develop the automation of CAD modeling will be discussed in 

this chapter. Apart from this processes, an attempt on VBA programing will be presented. 

On the other hand, Macros programming is a method where the configurations of the design 

are done by recording a script of commands, editing the data value and adding a certain new 

command line to create a new model. The steps and the procedure to create a macro 

programming are discussed in this project. 

3.2 AUTOMATION METHODOLOGY 

Every resources for information and research data collected in order to progress 

further to complete this project have been gathered and referred from journals, thesis, 

internet and lecturer. The main process of automation is divided into two main phase which 

IS: 

• The modelling process 

• Macros programing 
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The flow of the main process is shown in figure 3.1. These items are main key in 

automation in CAD. Tbe development process of CAD automation are shown in figure 3.2 

to deliver a better understanding of the flow process of the project. 

-
' 

,_ 
' 

- -- - .- ...:: -

Figure 3- l Flow chart of main process of automation 
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Figure 3-2 Flow chart of automation development process 
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3.3 CAD AUTOMATION CONSTRUCTION 

ln this project, there are four main tools and apparatus that will be used in order to 

complete the CAD automation process. These items are shown as follows: 

1 . Three models of car rim 

2. Personal computer 

3. CATIA V5R21 

4. Macros tool 

3.3.1 CAR RIMS MODELS 

For research purpose, three different design of car rims has been decided to be the 

model design for the automation process in this project. Basically the design of the rims are 

based on the real rim design manufactured by the Vossen company. To be more specific, the 

Voseen rim model that were used is CV3-R model listed under Monoblock CV Series. 

Figure 3-3 CV3-R Vossen rims 
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The CV3-R utilized a low-pressure casting process to create a single piece mono-

block wheel with the light weight properties. It is manufactured in two gloss finishes for the 

appearance. The general size available for CV3-R rim are 19", 20" and 22" diameters and a 

variety of bolt patterns and offsets. CV3-R possess the symbolic concave design for the rim 

spoke. The CV3-R usually offer five piece of the shaft spoke. 

Based on this design, the idea to make the design can be altered has been implied to 

the model. To make the design bas an ability of alteration, several important aspects are 

needed to be considered in the process of creating the model. The first one is to identify the 

original parameter of the actual design_ This is important because before the automation 

process begin, a sample design is needed to make as a benchmark level for the alteration 

parameter in model so that it can be edited in the future. 

3.3.2 COMPUTER UNIT AS PROGRAMMING PLATFORM 

The requirement to finish this project is including a fully functional computer system. 

A computer unit plays a huge role in order to execute CA TIA software and Macro 

programmjng. The computer must have a compatible specification that fulfiJI the 

requirement to run the CA TIA software. 

Table 3-1 minimun reqwrement recommend to run CATIA V5(Duke, 2014) 

Supported platfonns Windows XP professional or higher 

Minimum requirements • OpenGL 2.0 or higher 
for the graphic • A screen resolution of 1280x1024 pixels is required at least 

• Texture hardware is highly recommended (NVIDIA I 
AMDATI). 

• The colour depth must be set to 24 bit at least 

Memory requirement • Requires at least 8 GB (64 bit) Main Memory . 
for RAM and swap • The total amount of Main Memory+ Swap Space must be 
space approximately 8 times larger than the size of the data 

base/scan file to be used. 
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3.3.3 CA TIA VS AS PLATFORM FOR DESIGN MODELING 

The generation of the model will be done by using CA TIA V 5 software. CA TIA V 5 

is a root for CAD automation in this project as it will be the example of CAD automation 

platform. The selected model ofCV3-R rim car which have been discussed in previous topic 

will be design in the CA TIA V5. The process initiated by designing the model first in CA TIA 

software based on the acquired parameter from the actual model of CV3-R rims car. The 

design will be created manually until the desired model are acquired where it will be a sample 

model for the reference that will be used in later macro creation. To start the modeling of the 

sample model, from the menu toolbar select Start, then select the MechanicaJ Design and 

then choose Part Design. A menu box will appear and clicking on ok button will begin the 

modeling process. 

ENOVIA V5 VPM fite fdit ~ew Insert Iools Window t:ielp 

~ape 

Analysis & Simulation 

AE~Plant 

• - Assembly Design 

• ~ ~etcher 

• ~ Product Functional Tolerancing & Annobltion 

Figure 3-4 Part design from the menu toolbar of CA TJA 

The first step in the modeling process of the car rims start with the construction of 

two circle with same origin to be the base of the rim outer diameter. The constraint for the 

outer circle dimension must be put in as this parameter will be used in the future automation 

process. While for the inner circle, the dimeter constraint are not needed to be included. But 

the distance to the outer circle must be put in so that the position of the inner circle wilJ fix 

to the outer circle as shown in figure 3.5 
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Figure 3-5 circle drawing process in CA TIA 

Then the circle is extruded through the application of pad and shaft so that the basic 

ring for the rim is created as shown in figure 3.6. The pad process must be done with mirror 

option so that the center of the plane are place symmetry at the middle of the rim. 

UnW _...,... _, 
~---St< .... ...,.., °"" 

Figure 3-6 pad process and shaft process 

Then a plane is offset from the origin at one side of the rim to make a base plane for 

the center rim holder. A smaller circle is draw oo the plane and extruded to make the center 

rim holder. The surface of the middle circle will be the reference plane for the spoke of the 

rim as shown in figure 3.7. The end of the spoke must be coincidence to the inner circ le of 

diameter rim so that the length of the spoke is fix to diameter of the rim. 
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Figure 3-7 drawing of rim spoke 

Extrude the spoke of the rim and then use the circular method command to 

symmetrically copy the number of the spoke around the rim as shown in figure 3.8 

Figure 3-8 copying the spoke symmetry with circular method 

At the final stage, the circle for the bolt hole is draw on the center rim holder and the 

pocket command is used to create the hole. Then the circular method is applied to the pocket 

so the the position of the bolthole is symmetry around the rim. 

Figure 3-9 circular method for bolt hole 
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Process that will involve during the creation of the model includes the drawing of the 

circles and line in the design sketches, circular method, pad and pocket definition, groove 

and shaft creation and parameter constraint Figure 3.10 shows the finish product for the 

sample model. 

Figure 3-10 Finish product for CV3-R car rim model 

By refering to the sample model that has been created, open a new part design 

drawing to create a new design. But before initiate the part drawing, choose the macro 

command under tools command bar and then choose start recording option as shown in 

figure 3.11. 

!nsut ~ndow Help 

fMformul1 ... 

Image 
({9 )-l~ 0 ~ ~ • ·-----· ~tacro • .Mtcros ... Alt+FB 

~rtitl!ccwding ••. 

• 
• t} ~uu1I Btsic Editor ... Alt+fll 

lo Wort Object 

Figure 3-11 Execution of macro from menu tool bar 
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When executing the macro recording tools, by referring to the sample model the 

creation of the new model must be created only in one direction. It means that while 

modeling the new model, a mistake must be avoided because the process cannot be undone 

as it will affect the result of programing script that are being recorded. 

An icon for stop recording will appear when the macro recording is executed. To 

stop the recording click the stop recording icon or choose the stop recording option under 

macro command bar as shown in figure 3.12. 

-~ndow ti~ 
fMfoimula-

lmegt 

Figure 3-12 Command to stop macro recording 

The application of macro recording process help the user to obtain the programming 

script automatically for the macro. The recorded macro needed to be run first to check if 

there has any error. If there are no error occurred, the recorded macro later can be used for 

editing process. If else there is an error, the design need to be redesign until there are no 

more error. 
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3.3.4 MACROS PROGRAMMING IN CA TIA 

As stated in previous chapter, a macro is a text string that combines commands and 

options for repeated use. In order to develop a macro in CA TIA VS all its need is the inputs, 

outputs and necessary supporting data from the user. Macro programming belp the user to 

create a programing script in VBA that will be used for the automation process. One of the 

application to directly obtain the programming script in macro is by using the macro 

recorder. As mentioned in previous sub topic, to record the macro user's need Lo create the 

model following the proper step continously with using the undo button. The recorded 

programing script can be use to generate another model automatically by executed the 

programing in Macros shown in figure 3.13. 

~ - - - .--..... ·- . - .... ~~f1ft:t 
~ - - ---- - - . .- ---- - . 
CUlrtftt MKIO ibnly QI doc\lfMM: 

2J C:\IJ~\loal\Ttmp\ 
Mil•blt l'MotfOS: 

~ l wi91'9 

GnttingMKIO.CAT!cnpt CAncript ,..,.., ... ,,..... . ....... ; ........... 

Figure 3-13 Macro menu 

.. .._,.,......_, 
..... . 

(dit-. I 

~ 

This programming script also can be edited to make the model more interactive with 

the user by adding the user interface unit into the model. Thus user can easily adjust the 

model by refferiag to the sample model that has been recorded. Following the example of 

sample of the CV3-R model from before, a user interface can be added so that some of the 

parameter can be changed directly. 
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3.3.4.l DESIGN PARAMETRIC IDENTIFICATION 

To implement this concept, the user need to identify the suitable parameter that can 

be altered for the new design. As an example in this case study, the model that been used as 

reference is the car rims. Thus th.e common parameter that can be altered for car rims will 

be identified so it can be used for editing the programing script. The figure below shows the 

parameter used for common customization of the car rims. The list in figure 3.14 and table 

3.2 shows the suitable parameter required for a CV3-R rim design alteration. 

Figure 3- 14 llustration of common parameter for rim custamiz.ation 

Table 3-2 Suitable parameter for editing process 

No. Parameter Characteristic 

I Rim diameter 

2 Rim width 

3 Number of bolt hole 

4 Number of rim spoke 

34 

© Universiti Teknikal Malaysia Melaka 



3.3.4.2 MACROS PROGRAMING PROCEDURE 

After the requirements of the design have been set, the editing process of the macro 

can be done. The Macros are edit by adding a dialog box functions into the programing 

script. These dialogue box are categories into two function whicb is inputbox for input data 

and messagebox for output data. These dialogue box are used to create a pop-up message 

box which allow the user to enter the necessary input data for the model. The figure 3.15 

below shows the application of the dialogue box into the programing script for the car rims 

model. 

:c. - - - ~ -. ... ~ - ~ --·c.·• 

Iii~.-~-------~:_- - --~----5) 

c.,-... 

Figure 3-15 Application of inputbox and messagebox in macro 
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To make the command task can be compiled into one form for the input value, the 

usage of Userform will be applied to the Macros coding. To show the Userform, it can be 

access through the visual basic editor or the user can call the function by writing the 

following command in the CATIA command box: MyForm.Show 

That is as an example if the user has named the Userfonn "MyForm". To add 

functionality into the form, use the buttons in the Toolbox to draw controls on th~ form. 

The Toolbox identifies the different controls function that can be added to the form. The 

toolbox can be customized in many ways including the following: 

• Add pages to the Toolbox. 

• Move controls from one page to another. 

• Rename pages. 

• Add other controls, including ActiveX controls, to the Toolbox. 

• Copy customized controls from the form into the Toolbox. 

Toolbox 

Controls 

~ Aabl m 
~ ~ r. __J 

r 

0 _J ....'....l ....:J 
~ .!J ~ ~ 

Figure 3-12 The workbench of the toolbox 
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To make the button assigned to the form function properly, a specific code in VBA 

lang-uage must be inserted into the functionality of the button, For example, a code been 

added a to the button's click procedure of th Command Button to make it deactivated the 

Userform. The code is write and shown as follows : 

Private Sub CommandButtonl _ ClickO 

Unload Me 

End Sub 

However, before the command "Unload Me," the user can write a coding script that 

does something with the user input To make something happen when the Userform opetlls, 

in the form's Initialize procedure the code should be visualize as follows: 

Private Sub Userform_JnitializeO 

'Action code ' 

End Sub 

Coding script for action to 

do when the form opens. 

For instance, this could be 

input values from textbox 

into the model parameter 

The function of the created Macros were tested in order to check wether the Macros 

will works or not. To ease the opertion by the user, a toolbar icon is created using the 

Macros programming. A button can be assigned to the toolbar as a shortcut to executed the 

macro. 
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CHAPTER4 

RESULT AND ANALYSIS 

4.1 INTRODUCTION 

In this chapter, focus will be given on the development of the Visual Basic coding 

by using the Macros software in CA TIA. All the coding will be defined for better 

understanding. Other than that, results obtained from the Macros to control the requirement 

for the automation of the drawing in CATIA also will be discussed. In addition, all the 

parameters that connected the Userform function to the model drawing will be ruscussed. 

4.2 DEVELOPMENT OF CODING FOR 3D MODEL OF THE CAR RIMS 

In order to make the modelling process of a model sample able to be automated in 

CA TIA. a set of coding logarithm for the model need to be defined in the first place. To get 

the coding script, the modelling process need to be recorded by using the function of start 

recording in the Macros tools. The macro will be the module for the coding referentce 

object. 

Cumentmacrclihral) crdccument 

~ t: UW<'5.JU ..<ppO..U LcaJ T ~a· \'~e-:tl .c;et.,n, 
Ufl9Udg<! ..... & 
MS V~ 

t.ticro n! ma 
Mcd~I 

? 

Figure 4-1 Recording of the macro menu 
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The modelling process must be fluent without using the undo or delete button while 

recording in macro to avoid the complexion of algorithm in the coding. Once the drawling 

finish, stop the recording before exiting the drawing thus all the data from the start of the 

drawing until finish will be stored in the Macros. To show prove the theory, three designi of 

different car rims has been choosing to be created as the model as shown in the figure 4.2. 

(a) (b) (c) 

Figure 4-2 (a) Design 1 (b) Design 2 (c) Design 3 

The coding script of these models are stored in the Macros library and can be 1un 

again to automatically create the same model by selecting the code in the library and cliick 

the ' run' button. These programing script will be edited to be use for the later in depth 

process of automation. The example of part of the coding script for design 1 are describe in 

the details shown as follows: 
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Sub CATMainO 

Dim documents 1 As Documents 

Set documents} = CAT/A.Documents 

Dim partDocumentl As PartDocument 

Set partDocumentl = documentsl.Add("Part'') 

Dimpartl As Parr 

Set partl = partDocumentJ.Parr 

Dim bodies) As Bodies 

Set bodies] = partl.Bodies 

Dim body 1 As Body 

Set body] = bodiesl.Jtem("PartBody'') 

Dim sketches] As Sketches 

Set sketches] = body I.Sketches 

Dim originE/ementsl As OriginE/ements 

Set originE/emenlsl = partl.OriginElements 

Dim reference] As Reference 

Set reference] = originE/ementsl.Plane1'Z 
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Dim arrayOJV ariantOjDouhle J (8) 

arrayOJVariantOjDoublel (0) = 0# 

arrayOfVariantOjDoublel (I) = 0# 

arrayOJVariantOJDoublel (2) = 0# 

arrayOJVariantOjDoublel (3) = 0# 

arrayOJVariantOjDouble I (4) = J# 

arrayOjVariantOjDoublel (5) = 0# 

arrayOfVariantOfDoublel(6) = 0# 

arrayOJV ariantOfDoublel (7) = 0# 

arrayOJVariantOfDoub/e/ (8) = 1# 

Set sketch] Variant = sketch] 

Process to declare the variable· 

of "double" (floating point 

double precision). The index is 

dimension with counting, 

started at "O". 

sketch IV ariant.SetAbso/uteAxisData arrayOfVariantOfDoublel 

partl.InWorkObject =sketch] 

Dimfactory2DI As Factory2D 

Setfactory2DI = sketchl.OpenEdilionO 

Dim geometricElementsl As GeometricElements 

Set geometricE/ements I = sketch I. GeometricElements 

Dim axis2DI As Axis2D 

Set axis2Dl = geometricElementsl.Item(''AbsoluteAxis'') 

Dim /ine2D I As Line2D 

Set line2DI = axis2DJ.Getltem("HDirection'') 
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line2Dl.ReportName = 2 

Dim /ine2D2 As Line2D 

Set line2D2 = axis2Dl.Getltem("VDirection'') 

line2D2.ReportName = 3 

Dim circle2Dl As Circle2D 

Set circ/e2Dl = factory2Dl. CreateClosedCircle(O#. 0#, 400#) 

sketch I . C/oseEdition 

partl.InWorkObjecJ =sketch] 

part I. Update 

Dim shapeFactoryl As ShapeFactory 

Updating th.e process 

every time there is a 

changes in the process 

Set shapeFactoryl = partl.ShapeFactory 

Dim pad] As Pad 

Set padl = shapeFactoryl.AddNewPad(sketchl, 20#) 

Dim limit I As Limit 

Example of body 

design process 

code. This one is 

the creation 

process of a 

circle for the 

Set limit] = padl.Firstlimit 

Dim length3 As Length 

Pad process coding 

scriot 

Set length3 = limitl.Dimension 

length3. Value= 200# 

padl.IsSymmetric = True 

part 1. Update 

End Sub 
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This coding script function is to declare the acquired code through the recordiing 

Macros function. The recorded code is important in order to create a relation with 1Lhe 

coding from the Userform later on so that the automation process of the model can be done 

successfully. Also, the parameter from this code will be the object references for 1the 

Userform coding. 

4.2.1 PARAMETER ANALYSIS 

Before the coding process for automation can be done, each parameter that 

correlated with the function that can be altered for the modification of the model need to 

been identified and listed first. As discussed in the previous chapter. there are four 

common parameters that can be altered for a car rims as listed as follows: 

• Rim diameter 

• Rim width 

• Number of bolt hole 

• Number of rim spoke 

This parameter can be acquired from the original coding script gain from the 

recorded macro of the rims model. As for an example taken from the part of coding of 

design one, the coding from line Macros script shows the dimension of rim diameter. The 

coding example from the script are shown as follows: 

Dim lengthl As Length 

Set length1 = constralntl.Dimension 

lengthl. Value = 431 .8 } 

} Declaration of 

lengthl(diameter of rims) 

Coding for the initial 

value of the diameter. 
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This is the line of coding that shows the size of the rims diameter. The parameter 

from this line which is length/ is need to be identified and declared so that it can be 

synchronized with the application of Userform. Other parameter that can be identified are 

shown as fo llows: 

Coding parameter for rim width 

Dim length3 As Length 

Set length3 = limitl.Dimension 

I length3. Value = 177.Bt-:-----1 

Coding parameter for nu.mber of spoke 

Coding for the initial 

value of the rim width 

Dim angularRepartition2 As AngularRepartition 

Set angularRepartilion2 = circPatternl .AngularReparJition 

Dim angle} As Angle 

Sel angle/ = angularRepartitionl.AngularSpacing 

angle/. Value= 72# 
Coding for the 

intParaml. Value = 5 number of spoke 

circPatternl.J1emT0Copy = pad4 

Coding parameter for number of bolt bole 

Dim angularRepartition4 As AngularRepartitio11 

Set angularRepartition4 = circPattern2.AngularRepartition 

Dim angle2 As Angle 

Set angle2 = angularRepartition4.AngularSpacing 

angle2. Value = 90# 
Coding for the 

initial 

initial 

intParam2. Value = 4 number of bolt hole 

circPattern2.ltemToCopy = pockel I 
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4.3 DEVELOPMENT FOR THE APPLICATION OF USERFORM 

The application of the User form in Visual Basic is one of the main roles to execute 

the process of CAD automation for CATIA V5. The Userform can be created from the 

Visual Basic Eilitor which can be access from the toolbar in CA TIA. The application such 

as command button and the text box can be assign manually into the user form through the 

function of Toolbox. For each application assigned to the Userform, the code need to be 

put in manually to make it function. The coding developed in the User.form is the key item 

used to link the logarithm between the coding of the Userform and the coding of the 

model. The interface shows an empty form to be fulfilled by the user to complete the 

automation process. For this project, the Userform used are divided into two phase which 

is the first phase is to choose the design and the second one is for the parameter input of 

the design. 

The Userform entitled Rim Design will shows the picture of different selection of 

the available rim design with a command button assigned to each picture. At the bottom of 

the Userform there will be a command button with a ' canceJ' function. Figure 4.3 shows 

the image of the Rim Design Userform. 

Figure 4-3 Userform for design variety (fust phase) 
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The sample coding logarithm for application of the command button to choose the 

design are shown as follows: 

Private Sub CommandButtonl _ ClickO 

Unload Userforml 

Userform2. Show 

End Sub 

Private Sub CommandButton2 _ ClickO 

Unload Userforml 

Userform3. Show 

End Sub 

Private Sub CommandButton3 ClickO 

Unload Userforml 

Userfonn4.Show 

End Sub 

Private Sub CommandButton4 _ ClickO 

Unload Userforml 

End Sub 
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Example of command code 

use to declare the button 

clicking action on command 

Unload command uses is to 

close the userfonnl. _J 

Userform.Show command uses is to 

can the parameter input fonn 

respectively according to the 

design. (userforml = design l , 

userform.2 = design 2, userfonn3 = 

design3) 
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Figure 4-4 Form for the parameter input 

For the second phase, the form wiJJ include empty textbox with the description for 

the parameter requirement as shown in figure 4.4. It also includes two command button 

with the function to canceJ and create. To make the data input can be use into the mode], 

the coding line for parameter of the model need to be changed. The value of the parameter 

in the coding are replaced with the textbox command function. Thus the value for the 

parameter can be read and gain from the value put in the textbox of the Userform. For 

example, taken the coding sampJe from the design one as shown from the previous topic, 

the original coding value for the rims diameter is length]. Value = 431.8. From this line, 

the number can be change to the text box I command which is the empty textbox for the rim 

diameter value. This will allow the value of the rim diameter to be altered depends on the 

input value from the textbox. The sample coding are shown as follows. 
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Parameter for rim diameter coding 

Dim lengthl As Length 

Set length] = limitl.Dimension The value of the diameter is 

I Lengthl. Value = textboxJ .,_ !---1 changed to the textbox 1 command 

input from the userform 

Parameter for rim width coding 

Dim length3 As Length 

Ser length3 = limitl.Dimension 

I /ength3. Value = rextbox2 ~ ..... ---1 

Paramder for number of spoke coding 

The value of the width is changed 

to the textbox 2 command input 

from the userform 

Dim angularRepartition2 As Angular Repartition 

Set angu/arRepartilion2 = circPatternl.AngularRepartition 

Dim anglel As Angle 

Set angle / = angularRepartition2.AngularSpacing 

angle I. Value = 360 I textbox3 
Value for number of spoke is 

intParaml. Value = textbox3 changed to textbox 3 and total 

circPanernl.J1emT0Copy = pad4 angle is divided with number of 

spoke to make it simmetry . 
Parameter for number of bolt hole codmg 

Dim angularRepartition4 As Angular Repartition 

Set angularReparlition4 = circPat1ernl.AngularRepartition 

Dim angle2 As Angle 

Set angle2 = angularRepanition4.AngularSpacing 

angle2. Value = 360 I textbox4 
Value for number of bolt hole is 

intParam2. Value = textbox4 changed to textbox 4 and total 

circPattern2.ltemToCopy =pocket I angle is divided with number of 

bolt hole to make it simmetry 
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4.4 SIMULATION AND RESULT OF THE PROGRAM 

In this part, the final Macros logarithm that has been finish edited is test by assigning 

the Macros to a button icon as a shortcut to launch the program. When the Macros is 

executed, a form entitles RIM DESIGN will pop out to show the menu for the selection of 

the three available design as visualize in figure 4. Clicking either DESIGN 1, DESIGN 2 or 

DESIGN 3 button in the form with the mouse will close the form and result in another fonn 

to shows up. This new form will show a list of empty text box with the parameter description 

that need to be filled in as shown in figure. The value for the input must be the number within 

the range as given in the form or else an error will occur during the automation process. 

When the desired parameter of the design has been filled, clicking on the create button wil1 

create the design corresponding with the value that has been filled in the textbox. 

To shows the flexibility of the created Macros program, the different parameter value 

for design I is set to be used into the program as shown in the table 4.1. The result for the 

object created from this value is shown in figure 4-5. Some of the example of the possible 

rim design that can be created with this program is shown in the figure 4.6. This results prove 

the logarithm of the automation is function successfully. 

Table 4-1 Different parameter of Design I 

No. Parameter Characteristic Design 1 (A) Design 1 (B) 

l Rim diameter 400mm 430mm 

2 rum width 200mm 200mm 

3 Number of bolt hole 4 5 

4 Number of rim spoke 6 5 
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(a) (b) 

Figure 4-5 (a).(b) Example of generating a model with different parameter 
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Figure 4-6 result for the different design and parameter 
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CHAPTERS 

CONCLUSION AND RECOMMENDATION 

5.1 INTRODUCTION 

In this chapter, the topic will be focus about the overall conclusion of C.AD 

automation. The advantages and application of CAD automation will be conclude. 

5.2 CONCLUSION 

As a conclusion to this project, Macros application and visual basic programing 

played a huge part on developing a CAD automation process in CATIA software. The 

automation process are meant to help in reducing the development time of a product 

especially in mass production industry and also minimizing error. Macros tools is one of 

the system for automation process development that is useful for future industrial 

references. The Macros recording function allow the repetitive process of drawing a model 

to be done without the needs to draw the same model over again and again. 

The important aspect that need to be considered in making the automation proc(~ss 

possibly done is the method of parameter identification of the model. This is the key itc::m 

to make the link between the coding of the form and the coding of the model to interact to 

each other. Moreover, the visual basic tools such as Userform and inputbox allow human 

to interact with the model by put in the input data into form and a model which is the res1uJt 

will be created. 
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By applying this knowledge, automation process in modelling a design can be done 

and can be fully utilized in the industrial world especially in mass production manufacturing 

field. 

5.3 RECOMMENDATION 

Firstly, in order to provide a continuous improvement in this project, the coding for 

macros program can be improvise to make the program produce one form only for the 

interface. Thus all the information for the design and command that need to be filled by the 

user all in one fonn which will make the, process easier. The safety command such as if 

command can also be added into the coding if the user forgot to fill in the input data for the 

model, a warning message will pop out to remind the user rather than an error occured to 

create the model. Jn addition, the command can be improvised to create a multiple part in 

the same time. 

Last but not least, most customer now demand a special editor tools in tenns to 

purcahse a product they desired. Thus this project or program can be used as the platform 

for that purpose. This program can produce a more systematic ordering techniques for the 

customer and satisfied them by showing the detail and the resuJt of ilustration of their 

product. After the customer has decided the design by using this program, then the prototype 

can be produced through the application such as rapid prototype manufacturing. 
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APPENDICES 

Coding script for userform 'RIM DESIGN" 

Private Sub CommandButton I_ ClickO 

Unload UserFom1 I 

UserForm2.Show 

End Sub 

Private Sub CommandButton2~ ClickO 

Unload User Form I 

UserFormJ.Show 

End Sub 

Private Sub CommandButton3 _Click() 

Unload UserForml 

UserForm4.Show 

End Sub 

Private Sub CommQlldButton4 _ ClickO 

Unload UserForml 

End Sub 

Coding script for userfonn Design l 

Private Sub CommandButton I_ ClickO 

Unload UserForm2 

UserForml.Show 

End Sub 

Private Sub enterBtn _ ClickO 

Unload UserForm2 

Dim documents 1 As Documents 

Set documents)= CAT/A.Documents 

Dim partDocumentl As PartDocument 

Set partDocumentl = documentsl.Add("Part '~ 

Dim part 1 As Part 

Set p(ITt} = pwtDocumentl.P(ITt 

Dim bodies} As Bodies 

Set bodies} = parif.Bodies 

Dim body I As Body 

Set body] = bodiesl.ltem("PartBody'') 

Dim sketches 1 As Sketches 
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Set sketches) =body I.Sketches 

Dim originE/emenls l As Originelements 

Set originElementsl = pwtl.OriginE/ements 

Dim reference I As Reference 

Set reference/= originElementsl.Planerz 

Dim sketch/ As Sketch 

Set sketchl =sketches I .Add(reference/) 

Dim arrayOjV ariantOjDouble I (8) 

arrayOJYariantOjDoublel(O) = 0# 

arrayOjYariantOjD<YUblel(l) = 0# 

arrayOJV ariantOjDoublel (2) = 0# 

arrayOjVariantOjDouble/(3) = 0# 

arrayOJYariantOjDoublel(4) == I# 

arrayOjYariantOjDouble/(5) = 0# 

arrayOjVariantOjDouble/(6) "" 0# 

arrayOJYariantOjDouble/(7) ::. 0# 

arrayO.fVariantOjDouble/(8) "" /# 

Set sketch I Variant= sketch/ 

sketch I Variant.SetA bsoluteAxisData arrayOJY ariantOjDouble I 

partl.lnWork.Object =sketch/ 

Dimfactory2Dl As Factory2D 

Set factory2D 1 = sketch 1. OpenEditionO 

Dim geometricElements I As GeometricE/ements 

Set geometricE/ementsl = sketch 1. GeometricE/ements 

Dim axis2D J As Axis2D 

Set axis2Dl = geometricE/ementsl.ltem("AbsoluteAxis'J 

Dim line2Dl As Line2D 

Set line2Dl = axis2Dl.Gelllem("HDirection") 

line2DJ.ReportName = I 

Dim line2D2 As Line2D 

Set line2D2 = axis2Dl.Get/tem("VDirection''l 

Jine2D2.ReporrName = 2 

Dim circle2DI As Circle2D 

Setcirc/e2DI = factory2Dl.CreateClosedCircle(O#, 0#, 431.8) 

Dim point2DJ As Point2D 

Set point2Dl = <ZAis2Dl.Getltem("Origin'J 

circ/e2D/.CenterPoint = point2DI 

circ/e2DJ.ReportName = 3 

Dim constraints 1 As Constraints 

Set constraints) = slcetchl.Constraints 
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Set poi11l2Dl = axis2Dl. Getltem("Origin'~ 

circle2DJ.Center.Poinl = poin12Dl 

circle2Dl.ReportNome = J 

Dim constraints} As Constrainls 

Set co11Straints I = sketch I. Constraints 

Dim reference} As Reference 

Set reference} = parll.CreateReferenceFromObject(circ/e}Dl) 

Dim constroinll As ConsJrainJ 

Set constrainJJ = constraintsl.AddMonoEltCst(catCstTypeRadius. reference}} 

constrainl/.Mode = catCstModeDrMngDimension 

Dim length/ As Length 

Set length/ = constrainll.Dimension 

I lenl!thl. Value = TextlJoxl ;1--------------1 
Dim circle2D2 As Circ/e2D 

Set circle2D2 = factory2DJ.CreoteC/osedCircle(O#, 0#, 406.4) 

circle2D2.CenterPoint - point2DJ 

clrcle2D2.ReportName = 4 

Dim point2D2 As Poin12D 

Set point2D2 = factory2Dl.CreatePoint(406.4, 0#) 

point2D2.Reporl.Name = 5 

Dim referenceJ As Reference 

Set reference3 =part I. CreateReferenceFromObject(circle2 02) 

Dim reference4 As Reference 

Set reference4 =part J.CreateReferenceFromObject(poilfl2D2) 

Dim constrainl2 As Constrain/ 

The value of the diameter is 

changed to the texthox l command 

input from the userform 

Se1 constrainl2 = constrointsl.AddBiEltCst(cOICstTypeOn, reference]. reference4) 

constraint2. Mode = catCstModeDrivingDlmension 

Dim reference5 As Refere11Ce 

Set reference) = partl.CreateReferenc,eFrom0bject(poinJ2D2) 

Dim reference6 As Reference 

Ser reference6 "" parJ/. CreOleReferenceFromObject{line2D I) 

Dim constraint3 As Constraint 

Setconstrai11J3 = constraints/.AddlJiE/tCst(ca/CstTypeOn. reference5, reference6) 

constroint3. Mode = cotCst.ModeDrivingDimension 

Dim reference7 As Reference 

Set referef(cel = partJ.CreQteReferenceFromObject(circlelD2) 

Dim referenceB As Reference 

Set reference8 = partl.CreateReferenceFromObject(circ/e2D/J 

Dim constrain14 As Constrain! 

Set constraint4 = co1istraintsl.AddBiE/tCst(ca1Cs!TypeDistance, reference?. referefZ(;e8) 
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constraint4.Mode = caJCstModeDrivingDimension 

Dim length2 As Length 

Set length2 = constraint4.Dimension 

/ength2. Value = 25.4 

slcetch I. Close Edition 

pl.II'/ UnWorkObject "" sl<Etchl 

parll. Update 

Dim shopeFacloryl As ShapeFocJory 

Set shopeFactoryl = partl.ShapeFoctory 

Dim padl As Pad 

Setpadl = shapeFactoryl.AddNewPad(.vketchl. 20#) 

padl.IsSymmciric = True 

Dim limit J As Limit 

Set limitl = padl.FirstLimit 

Dim length3 As Length 

Set length3 = limit I.Dimension 

I length3. Value = Te:rtBox2 I 2:1---------1 
port I . UpdateObject padl 

partl. Update 

Dim reference9 As Reference 

The value of the diameter is 

changed to the textbox 2 

command input from the userform 

Set referencc9 part l .CreoteRe/erenceFromN(lme("Selection_ RSur:(Face:(Brp:(Poti 1 ;2) 

.None.•O;Cfl 1:0); Pad l_ Result0lff:ZO;G4074)'? 

Dim sketch2 As Sketch 

Set s/cetch2 = slcetchesl.Add(reference9) 

Dim arrayOJVarianJOjDouble2(8) 

arrayOjVariantOjDouble2(0) = 152. 4 

arrayOJVariantOjDoub/e2(1) = 0# 

arrayOjYariantOjD011ble2(2) = 0# 

OTr<1}()/VariantOjDouble2(3) = 0# 

arrayOJVariantOjDoubk2(4) = 1# 

arrayOjVariantOjDouble2(5) = 0# 

arrayOjVarlantOfDouble2(6) = 0# 

arrayOjVariantOjDouble2(7) = Olt 

arrayOjVarianrOjDouble2(8) = I# 

&t slcelch2Variant = sketch2 

sketch2Variant.SetAbsoluteAxisData arrayOjVariantOjDouble2 

part l.lnWorkObject = skelch2 

Dimfactory2D2 As Factory2D 

Sel faclory2D2 = s/cetch2. OpenEdilionO 

Dim geometricEJementsl As GeometricElements 
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line2D3.ReportName : I 

Dim line2D4 As Line2D 

Set line2D4 = axis2D2.Getltem("VDirectlon'J 

line2D4.ReportName = 2 

Dim circ/e2D3 As Circle2D 

Set circle2D3 = factory2D2.CreateC/osedCircle(O#. 0#, 406.4) 

Dim poim2D3 As Poinl2D 

Set point2D3 = axis2D2.Getltem("Origin'? 

circle2D3.CenterPoint = point2D3 

circle2D3.ReportName = 3 

Dim referenceJO As Reference 

Set reference I 0 part I. CreateReferenceFromBRepName("FEdge: (Edge: (Face: (Brp:(Pad 1; 2) 

;None:O;Cjl 1 :OJ;Face:(Brp:(Pad l ;O:(Brp:(Sketch.1;4)));None:Q;Cfl1 :OJ;None:(Limifsl:O:Limits2:0J:Cf 

11 :OJ,· WithPennanentBody; WithoutBuildE"or; Withlnttia/FearureSupport;MonoFond; MF8Rep Version_ CX 

RI 5)", padl) 

Dim geometricElements3 As GeometricE/emenls 

Set geometricElements3 = factory2D2. CreateProjections(ref erencel 0) 

Dim geometry2DI As Geometry2D 

Set geomerry2DI = geometricElementsJ.ltem( ''Marlc.l'') 

geometry2DJ.Construction =True 

Dim constraints] As Constraints 

Set constraints2 = sketch2. Constraints 

Dim reference/ I As Reference 

Set referencell = par1J.Crea1eReferenceFromObject(circle2DJ) 

Dim reference/2 As Reference 

Set reference/2 = partl.CreateReferenceFromObject(geometry2Dl) 

Dim constraint5 As Constraint 

Set constraint5 = constraints2.AddBiEltCst(catCstTypeOn, referencel l ; reference/2) 

constraint5.Mode ""' calCttModeDrivingDimension 

Dim circle2D4 As Circle2D 

Set circle2D4 = factory2D2. CreateClosedCircle(O#, 0#, 457.2) 

circle2D4.CenterPoint "' point2D3 

circle2D4.ReportName = 4 

Dim point2D4 As Point2D 

Set point2D4 = factory2D2.CreatePoint(457. 2. 0#) 

point2D4.ReportName = 5 

Dim referencel 3 As Reference 

Set referencel3 = partl.CreateReferenceFromObject(circle2D4) 

Dim reference I 4 As Reference 

Set reference/4 = partl.CreateRefereflceFrom0bject(point2D4) 
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Dim constraint6 As Constraint 

Set cons/raint6 = constrainls2.AddBiEltCst(catCstTypeOn, reference/ 3, reference/ 4) 

constraint6.Mode = catCstModeDrivingDimension 

Dim reference/5 As Reference 

Set reference/ 5 = part I. CreateReferenceFromObjecl(point2 D4) 

Dim reference/6 As Reference 

Set reference/ 6 = part J_CreateReferenceFrom0bject(Une2D3) 

Dim constraint? As Constraint 

Set constraint?= constraints2.Add8iEltCsr(catCstTypeOn, reference] 5, reference/6) 

constraint7. Mode = ca.tCstModeDrivingDimension 

Dim reference/ 7 As Reference 

Set reference/7 = partl.CreateReferenceFromObject(circle2D4) 

Dim reference/8 As Reference 

Set reference18 = partJ_CreateReferenceFromObject(circle2D3) 

Dim constraint8 As Constraint 

Set constraint8 = constraints2.AddBiE/tCst(catCstTypeDistance, referencell. reference18) 

constrain18. Mode = catCstModeDrivingDimension 

Dim length4 As Length 

Set length4 = constraint8.Dimension 

sU!ch2. C/oseEdition 

partl.lnWorkObject = sketch2 

part I . Update 

length4. Value= 50.8 

Dim pad2 As Pad 

Set pad2 = shapeFactoryl.AddNe'K!Pad(sketch2. I 52.4) 

Dim limit2 As limit 

Set limit2 = pad2.FirstLimit 

Dim Jength5 As Lengrh 

Set Jength5 = limit2.Dimension 

length5. Value = 12. 7 

part I. Update 

Dim hybridShapeFactoryl As HybridShapeFactory 

Set hybridShapeFacroryl = p(lrt/_HybridShapeFactory 

Dim hybridShapePlaneExplicil I As HybridShapePlaneExplicil 

Set hybridShapeP/aneExplicitl = originE/ements l .Planerz 

Dim reference/9 As Reference 

Set reference I 9 = part I. CreateReferenceFromObject(hybridShapePlaneExp/iclt I) 

Dim hybridShapeP/aneOjfsetl As HybridShapeP/aneOjfser 

Set hybridShapePlaneOffee.1! ~ ltybridShapeFacroryl.AddNewPlaneO.f!set(reference/9, 114.3, False) 

body 1. JnsertHybridShape hybridShapePlaneO.ffset I 
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partl.lnWorkObject = hybridShapePlaneOjfsetl 

part I . Update 

Dim hybridShapes I As HybridShapes 

Set hybridShapesl = bodyl.HybridShapes 

Dim re/erence20 As Reference 

Set reference20 = hybridShapesl.Item(''Plane.1'1 

Dim sketchJ As Sketch 

Set skelch3 =sketches l .Add(reference20) 

Dim arrayOfVariantOJDouble3 (8) 

arrayOjVariantOjDouble3(0) =I 14.3 

amzyOJVarianlO}Double3(1) = 0# 

arrayOJVariantOjDouble3(2) = 0# 

arrayOfVariantOjDoub/e3(3) = 0# 

arrayOjVariantOjDoub/e3(4) = 1# 

a"ayOjVariantOJDoub/e3(5) = 0# 

array0jVariantO}Double3(6) = 0# 

arrayOJVariantOjDouble3(7) = 0# 

arrayOJYariantOfDouble3(8) = I# 

Set sketch3Variant = sketch3 

sketch3 V ariant.SetAbsoluteAxisData arrayOJV ariant0jDouhle3 

partl.JnWorkObject = slcetchJ 

Dimfactory2D3 As Factory2D 

Setfactory2D3 = sketchJ.OpenEditionO 

Dim geometric£lements4 As GeometricE/ements 

Set geometricElements4 = sketch3.GeometricElements 

Dim axis2D3 As Axis2D 

SeJ axis2D3 = geometricE/ements4.ltem(''Abso/uteAxis'~ 

Dim line2D5 As Line2D 

Set line2D5 = axis2D3.Getltem("HDirection'~ 

line2D5.ReportName = 1 

Dim line2D6 As line2D 

Set line2D6 = axis2D3.Get/temr'VDirection''l 

/ine2D6.ReportName = 2 

Dim circle2D5 As Circle2D 

Set circle2D5 = factory2D3.CreateClosedCircle(O#, 0#, 114.3) 

Dim point2D5 As Point2D 

Set point2D5 = axis2D3.Gelltem("Origin''l 

circle2D5.CenterPoint = point2D5 

circle2D5. ReportName = 3 

Dim constraints] As Constraints 
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Set conslraints3 = ske1chJ.Constrain1s 

Dim reference2 l As Reference 

Set reference2 l = part I. Crea1eReferenceFromObjec1(circle2D5) 

Dim constraint9 As Constraint 

Set consrraint9 = consrraintsJ.AddMonoEl1Cs1(cotCs1TypeRadius, reference21) 

constraint9.Mode = catCstModeDrivingDimension 

Dim length6 As Length 

Set length6 = constraint9.Dimension 

length6. Value = I 14.3 

sketch3.Close£dition 

partl.InWorkObject = sketch3 

parl/.Update 

Dim pad3 As Pad 

Set padJ = shapeFactoryl.AddNewPad(sketch3. 12. 7) 

Dim limit3 As Limit 

Set limit3 = podJ.FirstLimit 

Dim length? As length 

Ser length7 = limit3.Dimension 

/ength7. Value = 25.4 

part I.Update 

Dim reference22 As Reference 

Set reference22 part I . CreareReferenceFromName("Se/ecrion _ RSur: (F ace:(Brp: {Pad J:; 2) 

;None:O;Cj7 I ~ 0);Pad.3 _ResulrOUT;ZO;G4074) ·~ 

Dim slcetch4 As Sketch 

Set sketch4 .... sketches l .Add(reference22) 

Dim arrayOfV ariantOjDouble4(8) 

arrayOfVariantOJDouble4(0) = 139.7 

array0jVariont0jDouble4(l) = 0# 

arrayOfVariantOjDouble4(2) = 0# 

arrayOJVariontOjDoub/e4(3) = 0# 

arrayOJVariontOjDouble4(4) = I# 

arrayOJVariantOjDouble4(5) = 011 

orrayOfVariontOjDouble4(6) = 0# 

arrayOjVariantOjDouble4(7) = 0# 

arrayOJVariantOJDouble4(8) = 1# 

Set sketch4Variant = sketch4 

sketch4 Variant.SetA bsoluteAxisData arrayOJV ariamOJDoub/ e4 

part l.fnWorkObject = sketch4 

Dimfactory2D4 As Factory2D 

Set factory] D4 = sketch4. OpenEditionO 
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Dim geometricElements5 As Geometric£/ements 

Set geometric£/ements5 = sketch4.GeometricE/ements 

Dim axis2D4 As Axis2D 

Set axis2D4 = geometricElementsSJtem(''AbsoluteAxis'') 

Dim line2D7 As Line2D 

Set line2D7 = axis2D4.Getltem("HDireation'? 

line2D7. Repor1Name = I 

Dim line2D8 As Line2D 

Ser line2D8 = axis2D4.Getltem("VDirection'~ 

lineJD8. ReptmName = 2 

Dim poinl2D6 As Point2D 

Set point2D6 = factory2D4.CreatePoint(-50.8, 403.2125) 

point2D6.ReportName = 3 

Dim point2D7 As Point2D 

Set point2D7 = faccory2D4.CreatePoint(-50.8, 102.390673) 

point2D7.ReportName =- 4 

Dim line2D9 As Line2D 

Set Jine2D9 ~ factory2D4.Createline(-50.8. 403.2125. -50.8. 102.390673) 

Une2D9.ReportName = 5 

line2D9.StarlPoint = potnt2D6 

llne2D9.EndPoint = point2D7 

Dim constraints4 As Constraints 

Set constraints4 = sketch4.Constraints 

Dim reference23 As Reference 

Set reference23 = partl.CreateReferenceFromObject(line2D9) 

Dim reference24 As Reference 

Set reference24 = partl.CreateReferenceFromObject(line2D8) 

Dim constraint 10 As Constrain/ 

Set constraintlO = constraints4.AddBiE/tCst(catCstTypeVerticallty. reference23, referencel4) 

constraint/O.Mode = catCstModeDrivingDimension 

Dim point2D8 As Point2D 

Set point2D8 = factory2D4.CreatePoint(S0.8, 102.390673) 

point2D8.ReportName = 6 

Dim line2Dl0 As line2D 

Set line2DJO = factory2D4.CreateUne(-50.8, 102.390673. 50.8. 102.390673) 

fine2DJO.ReportName = 7 

/ine2DIO.StarfPoint =point2D7 

line2DJO.EndPoint = point2D8 

Dim reference25 As Reference 

Set reference25 = part/.CreateReferenceFromObject(line2DJO) 
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Dim reference26 As Reference 

Set reference26 = partl .CreateReferenceFromObject(/ine2D7) 

Dim consrraintl I As Constraint 

Set constraint 11 = constraints4.AddBiE/tCst(catCstT'ypeHorizontality, reference2 5, reference26) 

constraintl I.Mode= catCstModeDrivingDimension 

Dim point2D9 As PoinrlD 

Set point2D9 = factory2D4.CreatePoint(50.8, 403.2125) 

point2D9.ReportName = 8 

Dim line2Dl I As Line2D 

Set line2DJJ = factory2D4.Createline(50.8, 102.390673, 50.8. 403.2115) 

line2D 11, ReportName = 9 

JinelDI l.StartPoint = point2D8 

/ine2DI l .EndPoint = point2D9 

Dim reference27 As Reference 

Sel reference27=partl.CreateReferenceFromObject(/inelDI1) 

Dim referenee28 As Reference 

Se1 reference28 = partl.CreateReferenceFromOhject(line2D8) 

Dim constraint 12 As Constraint 

Set constraint12 = constraints4.AddBiE/tCst(catCstTypeVerticality, reference27. re/erence28) 

constraint 12. Mode = catCstModeDrivingDimension 

Dim point2DJO As PointlD 

Set point2DJO = factory2D4.CreatePoint(O#, 0#) 

point2DIO.ReportName = JO 

Dim circle2D6 As Circle2D 

Set circle2D6 = factory2D4.CreateCircle{O#, 0#, 406.4, 1.445468, 1.696124) 

circ/e2D6.CenterPoint = poinl2DJO 

circle2D6.ReportName = 11 

circle2D6.StartPoint = point2D9 

circle2D6.EndPoint = point2D6 

Dim point2Dl 1 As Point2D 

Set point2DI I = factory2D4.CreatePoint(O#, 406.4) 

point2Dl l.ReportName = 12 

Dim reference29 As Reference 

Set reference29 =part I. CreateReferenceFromObject( circle2D6) 

Dim reference30 As Reference 

Set refetence30 = partl.CreateReferenceFromObject(point2Dl I) 

Dim constraint I 3 A.s Constraint 

Set constraint13 ~ constraints4.AddBiEltClt(catC3tTypeOn, reference29, reference30) 

constraint/ 3.Mode = catCstModeDrivingDimemion 

Dim reference3 / As Reference 
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Set reference31 = partl.CreateReferenceFromObjecl(poinl2DJJ) 

Dim reference32 As Reference 

Sel reference32 = partl.CreateReferencePromObject(line2D8) 

Dim constraint/ 4 As Constraint 

Set constraintl4 = constra1nts4.AddBiEltCst(catCstType0n. reference31, rejerence32) 

constraint14.Mode = catCstModeDrivingDimension 

Dim reference33 As Reference 

Set reference33=parJ/.CreateReferenceFromObject(line2DI1) 

Dim reference34 As Reference 

Set reference34 = partl.CreateReferenceFromObject(line2D9) 

Dim reference35 As Reference 

Set reference35 =part I. CreateRejerenceFromObject(/ine2D8) 

Dim constraint 15 As Constraint 

Set constraint 15 = constraints4.AddTriEIJCsl(catCstTypeSymmetry. reference34. reference3SJ 

constraint 15.Mode = catCstModeDrivingDimension 

Dim reference36 As Reference 

Set reference36-= partl.CreateReferenceFromObject(/ine2DJO) 

Dim constraint I 6 As Constraint 

Set constraint 16 = constraints4.AddMonoEltCst(catCstTypelength, rejerence36) 

constrain/ 16. Mode = catCstModeDrivingDimension 

Dim /ength8 As Length 

Set length8 = constraint16.Dimen.sion 

length8. Value= 101.6 

Dim reference3 7 As Reference 

Set reference] 7 part/. CreateRejerenceFromBRepName("FEdge: (Edge:(F ace:(Brp: (Pad2; 2) 

:None: 0 ;Cfl I: OJ; F ace:(Brp: ((Brp:(Pad2:0:(Brp:(Sketch.2;3)));Brp:(Pad I ;0: (Brp:(Sketch.1 ;4)}))) ;Nam~: O 

;Cfl J :OJ:None:(Limits I :O;Limils2:0);Cfl 1: 0): WithPermanentBody; WirhoutBuildError: WithlnitialFeature 

Support; MonoF ond; MFBRep Version_ CXR I .5) '', pad2) 

Dim geometricElements6 As OeometricElemenrs 

Set geometricElements6 = factory2 D4. CreateProjections(ref erence3 7) 

Dim geometry2D2 As Geometry2D 

Set geometry2D2 = geometricE/ements6. ltem("Mark. I'? 

geometry2D2.Construction =True 

Dim reference38 As Reference 

Set reference38 = panl.CreateReferenceFromObject(point2D9) 

Dim reference39 As Reference 

Set reference39 = part l .CreateReferenceFromObject(geometry2D2) 

Dim constraint 17 As Constraint 

Set constraint 17 = constraints4.AddBiEltCst(catCstTypeOn, reference38, reference39) 

constraint 17.Mode = catCstModeDrivingDimension 
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Dim reference40 As Reference 

Set reference40 -= partl. CreateReferenceFromBRepName("FEdge: (Edge: (Face,· (1Jrp; (Pad. 2: 2) 

;None: O:Cfl I: OJ;F ace:(Brp:((Brp:(Pad 2;0:(Brp:(Sketch.2~·3)}): Brp:(Pad. l :O:(Brp:(S/cetch. I :4)J)));Non~~:O 

;Cfl l :OJ;None:(Limitsl :O;Limits2:0):Cfl 1 :0): WithPermanentBody; WithoutBuildError; With/nltia/Feahire· 

Support; MonoF ond:MFBRep Version _CXR I 5) ", pad2) 

Dim geometricE/ements7 As GeometricE/ements 

Set geometricElements7 = Jactory2D4.CreateProjections(reference40) 

Dim geometry2D3 As Geometry2D 

Set geometry2D3 = geometricE/ementsl.llem("Mark. J ") 

geometry2D3.Construction = True 

Dim reference4 J As Reference 

Set reference41 = partl.CreateReferenceFrom0bject(point2D6) 

Dim reference42 As Reference 

Set reference42 = part I. CreateReferenceFrom0bject(geometry2 D3) 

Dim constraint 18 As Constraint 

Set constraint/8 = constraints4.AddBiE/tCst(catCstTypeOn, reference41. reference42) 

constraint 18.Mode = catCstModeDrivingDimension 

Dim reference43 As Reference 

Set reference43 partl.CreateReferenceFromBRepName("FEdge:(Edge:(Face:(Brp:(Pad.2;2) 

:None:O:C/11:0);Face:(Brp:((Brp:(Pad2;0:(Brp:(Slcetch.2;3))):Brp:(Pad J;O:(Brp:(Slcetch. I ;4)))));Non;e:O 

;Cfl I :0);None:(Limits I :O;Limits2:0);Cfl J :OJ: WithPermanmtBody: WithautBuiidError; WithlnitiaLFeature 

Support~MonoFond;MFBRepVersion_CXR/5)", pad2) 

Dim geometricElements8 As GeometricElemenJs 

Set geometricElements8 = factory2D4.CreateProjections(reference43) 

Dim geometry2D4 As Geometry2D 

Set geometry2D4 = geometricElements8.ltem("Marlc. I 1') 

geometry2D4.Construction = True 

Dim reference44 As Reference 

Set re/erence44 :: partl.CreateReferenceFromObject(point2DI /) 

Dim reference45 As Reference 

Set reference45 = part J.CreateReferenceFromObject(geometry2D4) 

Dim constraint 19 As Constraint 

Set constraintl9 = constraints4.AddBiEltCst(catCstTypeDistance. reference44, referehce45) 

constraint 19. Mode = catCstModeDrivingDimension 

Dim /ength9 As Length 

Set /ength9 -= constraint I 9.Dimension 

length9. Value = 0# 

Dim reference46 A-Y Reference 

Set reference46 

partl.CreateReferenceFrom8RepName("FEdge:(Edge:(Face:(Brp:(Pad3;0:(Brp:(Slcetch.3;J))) 
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:None:O;Cfl 1:0):Face:(Brp:(Pad.J;2);None:O;Cfl J:O);None:(Limitsl:O;llmitsl:OJ;Cfl l :OJ; W-rthPerman 

en/Body: WithoutBuildError; Withlnitia/FeatureSupport; MonoF ond; MFBRep Version_ CXRJ 5) ". pad3) 

Dim geometricE/emenJS9 As GeometricE/ements 

Set geometricE/ements9 = factory2D4.CreateProjections(reference46) 

Dim geomeJry2D5 As Geometry2D 

Set geometry205=geometricE/ements9./tem("Mark..1 '? 
geometry2D5.Construction = True 

Dim reference47 As Reference 

Set reference47 = partl .CreateReferenceFromObject(point2D7) 

Dim ref erence48 As Reference 

Set reference48 = portl.CreateReferenceFromO~iect(geometry2D5) 

Dim constraint20 As Constraint 

Set constrainJ20 = constraints4.AddBi£/tCst(catCst fypeOn, reference47, reference48) 

constraint20.Mode = catCstModeDrivingDimension 

sketch4. Close Edition 

part J.JnWorkObject = sketch4 

partl.Updme 

Jength9. Value = 0# 

Dim pad4 As Pod 

Set pad4 = shapeFactoryl.AddNewPad(sketch4, 25.4) 

p ad4.lsSymmetric = True 

Dim limit4 As limit 

Set limit4 = pad4.Firstlimit 

Dim length/O As Length 

Set length JO = limit4.Dimension 

length IO. Value = 15.24 

part I . UpdaJe 

Dim reference49 As Reference 

Set re[erence49 = partl.CreateRe[erenceFromName('"') 

Dim ref erence50 As Reference 

Set reference50 = part/.CreateRejerenceFromNamer"~ 

Dim circl'atternl As CircPattern 

Set circPatternl = shapeFactoryl.AddNewCircPattem(Nothing, I. 2. 20#, 45#, I. / , reference49, 

reference50. Troe. 0#. True) 

circPanernl.CircularPatternParameters = catlnstancesandAngularSpacing 

Dim angularReportitionl As AngularRepartition 

Set angularRepartilionl = circPatternl.AngularRepartilion 

Dim inlParaml As lntParam 

Set intParam/ = angularRepartitionl.lnstancesCount 

intParaml. Value = 5 
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Dim angu/arRepartitlonl As Angular Repartition 

Set angularRepartiti'onl = circPalteml.Angu/arRepartiiion 

Dim inlParaml As /nJP(Uam 

Set lntParaml = angularRepartitionJ.lnstancesCount 

Dim angu/arRepartilion2 As AngularRepartition 

Set angularReparlilion2 := circPa11em/.AngularReparti1ion 

Dim angle 1 As Angle 

Set angle I = angu/arRepartition2.AnguJarSpacing 

anglel.Value = 3601TextBox3 The value of the diameter is 

I tntParaml. Valw = TextBox3 ;t--------1 
circPaJternLJtemToCopy = pad4 

Dim reference5 I As R~ference 

changed to the textbox 3 

command input from the userfonn 

Set referenceJ I part J.CrealeReferenceFromBRepName("FSw:(Face:(Brp:(Pad.3;2) 

;}lone:O;Cfl 1:0); WithTemporaryBody; WithoutBuildError: With/nilia/FearureSupport: MFBRepVersfon _ CX 

R/5)'~ pad3) 

circPatternl.SetR01ationAxis reference51 

partl. Update 

Dim reference52 As Reference 

Set reference52 part 1. CreateReferenceFromName("Se/ection _ RSur: (Face:(Brp:(Pad.3; 2) 

:Non£:0 :CfJ l :OJ;CircPanern. l _ResultOUT:ZQ;G4074)'1 

Dim sketch5 As Sketch 

Set sketch5 = sketchesl.Add(reference52) 

Dim (UrayOjJl(UiantOjDouble5(8) 

arrayQ/VariantOjDouble5(0) = 139. 7 

arrayO.fVariantOjDouble5(J) "" 0# 

arrayOjVariantOjDouble5(2) = 0# 

arrayO}VarlantOjDouble5(3) - 0# 

array0jVariantOjDouble5(4) = J# 

arrayOJVariantOjDoub/e5(5) = 0# 

arrayOfVariantOjDoub/e5(6) = 0# 

arrayOjVariantOjDouble5(7) = 0# 

arrayQ/V(JJ'iant()fDouble5(8) = I# 

Sei ske1ch5VarianJ = su1ch5 

$ketch5Variant.SetAbsoluteAxisData arrayOfVariantOjDouble5 

partl./nWorkObject = slceJch5 

Dimfactory2D5 As Factory2D 

Setfactory2D5 "" sketch5.0penEdition0 

Dim geometricE/emen1s/ 0 As Geometric Elements 

Set geometric Elements I 0 • sketch5. Geometric£/ements 
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Dim line2Dl 3 As Line2D 

Set line2DJ3 = axis2D5.Getltem("VDirection") 

line2Dl 3.ReportName = 2 

Dim circle2D7 As Circle2D 

Set circle2D7 = factory2D5.CreateCJosedCircle(O#. 0#, 50.8) 

Dim poinl2Dl 2 As Point2D 

Set point2DJ2 = axis2D5.Getltem("Origin'1 

circle2D7.CenterPoint = point2Dl2 

circle2D7.ReportName = 3 

Dim constraints5 As Constraints 

Set constraints5 = sk~tch5.Constraints 

Dim reference53 As Reference 

Set reference53 = part I. CreateReferenceFromObject(circ/e2D7) 

Dim constraint]} As Constraint 

Set constraint2 I = constraints5.AddMonoE/tCst(catCstTypeRadius, reference53) 

constraint21 .Mode = catCstModeDrivingDimension 

Dim length! 1 As Length 

Set length/ J = constraint21.Dimension 

Lengthl J. Value = 50.8 

sketch5. C/oseEdition 

partl.InWorkObject = slcetchS 

part I.Update 

Dim pad5 As Pad 

Set pad5 = shapeFactoryl.AddNewPad(sketch5, I 5.24) 

Dim limit5 As Limit 

Set limit5 = padS.Firstlimit 

Dim /engthl 2 As Lfmgth 

Set lengthl 2 = limi/5. Dimension 

length/2.Value = 10.16 

partl. Update 

Dim teference54 As Reference 

Set reference54 part J. CreateReferenceFromNome("Selection _ RSur: (Face: (Brp:(Pad .1: 2) 

:None:O:Cfl 1:0):Pad5_ResultOUT;ZO:G4074)") 

Dim sketch6 As Sketch 

Set sketch6 = sketches l.Add(reference54) 

Dim arrayOJVariantOjDouble6(8) 

arrayOjYariantOfDouble6(0) = I 39. 7 

arrayOJVariontOjDouble6(/) = 0# 

arrayOJVariantOjDouble6(2) = 0# 

arrayOjVariantOjDouble6(3) = 0# 
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a"ayOjVariantOjDouble6(4) = I# 

arrqyOfVariantOJDouble6(5) = O#­

arrayOjVariantOjDouhle6(6) = 0# 

arrayOjVariantOjDouble6(7) = 0# 

a"ayOjV arian10jDouble6(8) = I# 

Set slcetch6Jlariant = sketch6 

sketch6 Variant.SetAbsoluteArisData arrayOjV ariantOJDouble6 

partl.lnWorlcObject = slcetch6 

Dimfactory2D6 As Facrory2D 

Set factory2D6 = skelch6. OpenEditionO 

Dim geometricElemenlsl I As GeometricElemems 

Set geometricE/ementsl I = sketch6.GeometricElements 

Dim axis2D6 As Axis2D 

Set axis2D6 = geometricElementsl l.ltem("AbsoluteAxis'~ 

Dim line2D14 As Line2D 

Set line2D/4 = axis2D6.GeJJ1em("HDirection'~ 
/ine2Dl4.ReportNqme = J 

Dim line2Dl 5 As line2D 

Set /ine2Dl 5 = axis2D6.Getltem(''VDirection'~ 

line2Dl 5.ReportName o= 2 

Dim point2Dl3 As Point2D 

Set point2Dl 3 = factory2D6.CreatePoint(O#, 76.2) 

point2Dl 3.ReportName ;c 3 

Dim circle2D8 As Circle2D 

Set circle2D8 = factory2D6.CreateC/osedCircle(O#, 76.2, 12. 7) 

circ/e2 DB. CenterPoint = point2 DI 3 

circ/e2D8.ReportName = 4 

Dim constraints6 As Constraints 

Set constrainJs6 = slcetch6. Constraints 

Dim reference55 As Reference 

Set re[erence55 = part/.CreateReferenceFromObject(poim21Jf3) 

Dim reference56 As Reference 

Set re[erence56 = part/.Crea1eReferencePromObject(line2Dl 5) 

Dim constraint22 As Constraint 

Set constraint22 = constraints6.AddBiE/tCst(catCstTypeOn. reference55, reference56) 

constraint22.Mode = catCstModeDrivingDimlmsion 

Dim reference57 As Reference 

Set reference57 = partl.CreateReferenceFromObject(circle2D8) 

Dim constraint23 As Constraint 

Set constra1nt23 = constraints6.AddMonoE/tCst(catCslTypeRadius, reference57) 
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constraint23.Mode = catCstModeDrivingDimension 

Dim lengrhl 3 As length 

Set length/ J = constraint23.Dimension 

lengrh/3. Value "'° 12.7 

Dim reference58 As Reference 

Set rejerence58 = part I . CreateReferenceFromObject(point2D I 3) 

Dim point2D I 4 As Point2D 

Set point2D/4 = axis2D6.Getltemf'Origin") 

Dim reference59 As Reference 

Set reference59 = partl.CreateReferenceFromObject(point2DJ4) 

Dim constraint24 As Constraint 

Set constraint24 = constraints6.Add8i£/tCst(catCstTypeDistance, reference58, reference59) 

constraint24.Mode = calCstModeDrivingDimension 

Dim length/4 As Length 

Set lengthl4 = constraint24.Dimension 

length/4. Value = 76.2 

sk.etch6, CloseEdition 

partl.JnWorkObject = sketch6 

part/. Upda1e 

Dim pocket I As Pocket 

Set pocket/= shapeFactoryl.AddNewPocket(sketch6, 10.16) 

Dim limit6 As limit 

Set limit6 = pocketl.Firstlimit 

limit6.Limi1Mode = catUpToLastlimiJ 

part 1. UpdateObject pocket 1 

partl.Update 

Dim ref erence60 As Reference 

Set reference60 = partl.CreateReferenceFromName('"~ 
Dim reference6 I As Reference 

Set reference61 = partl.CreateReferenceFromName("'~ 

Dim circPattern2 As CircPattern 

Set circPattem2 = shapeFactoryl.AddNewCircPattern(Nothing, 1, 2, 20#, 45#, I, I, referenc,e60, 

reference6/, True, 0#. True) 

circPattern2. CircularPatternParameters = catlnstancesandA'lKUlarSpacing 

Dim angularRepartition3 As AngularRepartilion 

Set angularRepanition3 = circPattem2.AnguiarRepartition 

Dim in1Param2 As JntParam 

Set intParam2 = angularRepartition3.lnstance3Count 

intParam2. Value= 4 

Dim angularRepartition4 As AnguiarRepartition 
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Set angularRepartition3 = circPatternl.AngularReparti(ion 

Dim intParam2 As JnrParam 

Set int.Param2 = angularRepartJ'tion3.lnstancesCoun/ 

intParam2. Value = 4 

Dim angu/arReparlltion4 As AngularRepartition 

Sel angularRepartilion4 = circPattern2.AngularRepartition 

Dim angle2 As Angle 

Se/ anglel = angularReporlition4.Angu/arSpacing 

angle2. Value = 360 I Text8o.r:4 The value of the diameter is 
intParaml. Value = TextBox4 

I circPanern2.ltemToCopy = pocketl 
• ...._ __ .,. changed to the textbox 4 command 
I 

Dim reference62 As Reference input from the userform 

Set reference62 part J .CreateReferenceFromBRepName("FSur:(Face:(Brp:(Pad 3; 2) 

; None:O;Cfl l :0); WithTemporaryBody: WithOUIBuildError; Withlnitia/FeatureSupport; MFBRepl'ersion _ CX 

R/5)", pad3) 

circPaltern2.SetRotaiionA.xis reference62 

part I. Update 

End Sub 

Coding script for userfrom Design2 

Private Sub CommandButton l _Click() 

Unload UserForm3 

Dim documents/ As Documents 

Set documents/ = CATJA.Documents 

Dim part Document I As PartDocument 

Set portDocumentJ =documents /.Add("Parl'? 

Dim part/ As Part 

Set port) = partDocumentl.Part 

Dim bodies I As Bodies 

Set bodies I =part I.Bodies 

Dim bodyl As Body 

Set body/ = bodiesl.ltem("PartBody'? 

Dim sketches I As Sketches 

Set sketches/ = body I.Sketches 

Dim originE/ementsl As OriginE/ements 

Set originE/ements I = part I. OriginE/emems 

Dim referetu:e I As R£ference 

Set reference) = originElementsLPlaneYl 

Dim sketch) As Sketch 

Set sketch/ = sketchesl.Addfreference/) 
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arrayOjVariantOJDouble1(4) = 1# 

arrayOjVariantOJDouble/(5) = 0# 

arrayOfl'arianlOjDoublel(6) = 0# 

arrayOJVariantOjDouble/(7) = 0# 

arrayOfVariantOjDouble/(8) = /# 

Set sketch} Variant= sketch/ 

sketch I VaJ"iant.SetAbsoluteAxisData arrayOjV ariantOjDoubleJ 

partl.lnWorkObject ==sketch / 

Dimfactory2DI As Factory2D 

Setfactory2Dl = sketchl.OpenEditionO 

Dim geometricElements/ As GeometricElements 

Set geometricE/ementsl = sketchl.Geometric£/emenrs 

Dim axis2Dl As Axis2D 

Set axis2D1 = geometricElementsl.ltem("Abso/uteAxis'') 

Dim line2Dl As l ine2D 

Set line2DI = axis2Dl. Getltem("HDirection'~ 

line2DJ.ReportName = J 

Dim /ine2D2 As Line2D 

Set line2D2 = axis2Dl.Get/tem("VDirection'') 

line2Dl.ReportName = 2 

Dim circle2DJ As Circle2D 

Set circle2Dl = facrory2Dl.CreateClosedCirc/e(O#, 0#, 431.8) 

Dim point2Dl As Polnt2D 

Set point2Dl = axis2DJ.Getltem("Origin'') 

circ/e2DJ.CenterPoint = poin12Dl 

circle2D J. ReportName = 3 

Dim con.straintsl As Constraints 

Set constraints/ =sketch I.Constraints 

Dim reference] As Reference 

Set reference2 = partl.CreateReferenceFromObject(circ/e2Dl) 

Dim constraintl As Constraint 

Set constraint/ =constraints l.AddMonoEftCst(catCs1TypeRadi11s, rejerence2) 

constraint I. Mode = catCstModeDrivingDimension 

Dim length/ As Length 

Set length/ =constraint I.Dimension 

length/. Value= TextBoxl 

Dim circle2D2 As Circle2D 

Set circle2D2 = factory2Dl .CreateClosedCirc/e(O#, 0#, 393. 7) 

circle2D2.CenterPoint = point2DJ 

circle2D2.ReportName = 4 
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Dim point2D2 As Point2D 

Set point2D2 = factory2DJ.CreatePoint(393. 7. 0#) 

poinJ2D2.ReportName = 5 

Dim rejerence3 As Reference 

Set reference3 = pan J.CreateReferenceFromOhject(circ/e2 D2) 

Dim reference4 As Reference 

Set reference4 = part l .CreoteRejerenceFromObject(point2D2) 

Dim constrainl2 As Constraint 

Set constraint2 = constraintsl.AddBiE/tCst(catCstTyp eOn, reference3, re/erence4) 

constrainJ2.Mode = catCstModeDrivingDimension 

Dim ref erence5 As Reference 

Set reference5 =part J.CreateReferenceFromObjecl(pointlD2) 

Dim reference6 As Reference 

Set reference6 = partl.CrealeReferenceFromObject(li'ne2Dl) 

Dim constraint3 As Constraint 

Set constraint3 = constraintsl.AddBiE/tCst(catCstTypeOn. reference5, reference6) 

constraint3. Mode ~ catCstModeDrivingDimension 

Dim reference7 As Reference 

Set re/erence7 = partl.CreateReferenceFromObject(circle2D2) 

Dim reference8 As Reference 

Set reference8 = partl.CreateReferehceFromObject(circle2DJ) 

Dim constraint4 As Constraint 

Set constraint4 = constraints I .AddBiE/tCst(catCstTypeDistance, reference 7, reference8) 

constraint4.Mode = catCstModeDrivingDimension 

Dim /ength2 As Length 

Set length2 = constraint4.Dimension 

length2. Value= TextBox2 - 40 

sketch/. C/oseEdition 

partJ,JnWorkObjec1 = skerchl 

partl.Update 

Setfactory2Dl = slcetchl.OpenEditionO 

circle2D2.SetData 0#, 0#, 406.4 

pointlD2.SetData 406.4, 0# 

length2. Value = 25.4 

sketch J. Close Edition 

parrl.lnWorkObject = sketch/ 

part I . Update 

Dim shapeFactoryl A.s S!iapeFactory 

Set shapeFactoryl = partl.ShapeFactory 

Dimpadl As Pad 

73 

© Universiti Teknikal Malaysia Melaka 



Ser pad/ = shapeFactoryl.AddNewPad(sketchl , 20#) 

Dim limit 1 As limit 

Set limitl = padl.Firstlimil 

Dim /ength3 As Length 

SeJ /ength3 = limitl.Dimension 

Jength3. Value = TextBox2 I 2 

padl.lsSymmetric = True 

part I. Update 

Dim hybridShapeFactoryl As HybridShapeFactory 

Set hybridShapeFactoryl = partl.HybridShapeFactory 

Dim hybridShapePlane&plicitl As HybridShapeP/aneExplicit 

SeJ hybridShapePianeExplicitl = originE/ementsl.Planerz 

Dim reference9 As Reference 

Set reference9 =part 1. CreateReferenceFromObject(hybridShapePlaneExplicit I) 

Dim hybridShapePlaneOjfsetl As HybridShapeP/aneOjfset 

Set hybridShapePlaneOjfseJJ = hybridShapeFactoryl.AddNewPlaneOjfset(reference9, TextBoxl I 2 -

50, False) 

body I . lnsertHybridShape hybridShapeP/aneOjfset 1 

partl.lnWorkObject = hybridShapePlaneOjfsetl 

partl. Update 

Dim hybridShapesl As HybridShapes 

Set hybridShapesl = bodyl.HybridShapes 

Dim reference/O As Reference 

Set referencelO = hybridShapes l . ltem{"P/ane. 1 1~ 

Dim sketch2 As Sketch 

SeJ sketch2 = sketchesl.Add(reference/O) 

Dim arrayOjVariantOjDouble2{8) 

arrayOfVariantOjDouble2(0) =I 14.J 

arrayOjVariantOJDouble2(1) = 0# 

arrayOJVarianJOjDouble2(2) = 0# 

arrayOJVariantOfDouble2(3) = 0# 

arrayOjYariantOJDouble2(4) = 1# 

arrayOjVariantOfDouble2(5) = 0# 

arrayOJVariantOfDouble2(6) = 0# 

a"ayOjVariantOjDouble2(7) = 0# 

arrayOJVariantOjDouble2(8) = / # 

Set sketch2Variant = sketch2 

sketch2Variant.Set.AbsoluteAxisData arrayO/VarianJOjDoublel 

partl.lnWorkObject = sk.etchl 

Dimfactory2D2 As Factory2D 
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Set factory2D2 = sketch2. OpenEditionO 

Dim geometricElemems2 As GeometricE/ements 

Set geometricE/ements2 = sketch2. GeometricE/ements 

Dim axis2D2 As Axis2D 

Sel axis2D2 = geometricE/ements2.ltem(11Abso/u1eAxis 1~ 

Dim line2D3 As Line2D 

Set /ine2,D3 = axis2D2.Getltem("HDirection'~ 

/ine2D3.ReportName = I 

Dim line2D4As Line2D 

Set line2D4 = axis2D2.Getltem("VDirection'J 

line2D4.ReportName "' 2 

Dim circ/e2D3 As Circie2D 

Set circle2D3 = factory2D2.CreateC/osedCirc/e(O#, 0#, 88.9) 

Dim point2D3 As Point2D 

Set point2D3 = axis2D2.Getltem("Origin'') 

circ/e2D3.CenterPoint = point2D3 

circle2D3.ReportName = 3 

Dim point2D4 As Point2D 

Set point2D4 = factory2D2.CrealePoint(88.9, 0#) 

point2D4.ReportName = 4 

Dim constraints2 As Constraints 

Set constraints2 = sketch2.Constraints 

Dim reference/ 1 As Reference 

Set reference] 1 <=part l.CreateReferenceFromObject(circle2D3) 

Dim reference I 2 As Reference 

Set reference/2 = partl.CreateReJerenceFromObject(point2D4) 

Dim constraint5 As Constraint 

Set constraint5 = constraints2.AddBiE/1Cst(ca1Cs1TypeOn, reference/ I, reference/ 2) 

constraint5.Mode = catCstModeDrivingDimension 

Dim reference/3 As Reference 

Set referenae/3 = partl.CreateReferenceFromObject(poird2D4) 

Dim reference I 4 As Reference 

Set reference/ 4 = part I. CreateReJerenceFromObject(Une2D3) 

Dim constraint6 As Constraint 

Set constraint6 = constraintsl.AddBiE/tCst(catCstTypeOn. reference/ 3. reference/ 4) 

constrairu6. Mode = catCstModeDrivingDimension 

Dim reference/5 As Reference 

Set reference) 5 = part I. CreateReferenceFrom0bject(circle2DJ) 

Dim constraint? As Constraint 

Set constraint?= constraints2.AddMonoEltCst(catCstTypeRadius, reference/ 5) 
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constrainJ7. Mode = catCstModeDrivingDimension 

Dim length4 As length 

Set length4 = constraintl.Dimension 

length4. Value= 88.9 

ske.Jch2. aoseEdilion 

part I .Jn WorkObject = sketch2 

part I .Update 

Dim pad2 As Pad 

Set pad2 = shapeFactoryl .AddNewPad(s/cetch2. 7 52.4) 

Dim limit2 As Limit 

Set limit] = pad2.FirstLimit 

Dim Jength5 As Length 

Set iength5 = limit2.Dimension 

/ength5. Value= 25.4 

part 1. Update 

Dim reference/ 6 As Reference 

Set reference I 6 part I . CreateReferenceFromName("Se/ection _ RSur:(F ace: (Brp: (Pad I ; 2) 

;None:O;Cfll:O);Padl_Resul10UT:ZO;G4074)'1 

Dim sketch3 As Sketch 

Set sketchJ =sketches l .Add(referencel 6) 

Dim arrayOJVariantOjDouble3(8) 

arrayOjVarianJ0jDouble3(0) = 152.4 

arrayOJVariantOJDouble3{1) = 0# 

arrayOjVariantOjDouble3(2) = 0# 

arrayOjVariantOJDouble3(3) = 0# 

arrayOjVariantOfDouble3(4) = ) # 

arrayOjVariantOJDouble3(5) = 0# 

arrayOJVariant0jDouble3(6) = 0# 

array0jVariantOjDouble3(7) = 0# 

arrayOJVariantOJDouble3(8) = J# 

Set sketch3 Variant = sketch3 

sketch3 V ariant.SetAbsoluteAxisData arrayOfV ariantOjDouble3 

partl.JnWorkObject = sketch3 

Dim f actory2D3 As Factory2D 

Setfactory2D3 = sketch3.0penEditionO 

Dim geometricE/ements3 As GeometricE/emenJs 

Set geometricE/ements3 = slcetch3.GeometricElements 

Dim axis2D3 As Axis2D 

Set axis2D3 "" geometricE/ements3./tem(''AbsoluteAxis 1~ 

Dim line2D5 As Line2D 
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Sel /ine2D5 = axis2D3.Getltem("HDirection'? 

line2D5. ReportName = I 

Dim line2D6 As lineZD 

Set /ine2D6 = axis2D3.Getltem("VDirection'? 

line2D6.ReportName = 2 

Dim circle2D4 As Circle2D 

Set circle2D4 = factory2D3.CreateC/osedCircle{OJI., 0#, 406.4) 

Dim point2D5 As Point2D 

Set point2D5 = axis2D3.Gel/temr•origin") 

circ/e2D4.CenterPoinl = point2D5 

circle2D4.ReportName = 3 

Dim reference 17 As Reference 

Set reference/ 7 part 1. CreateReferenceF romBRepName("FEdge:(Edge: (Face: (Brp: (Pad 1,'2) 

;None:O:C/l I :0);Face:(8rp:(Pad I ;0.'(Brp:(Sketch.1:4)));None:O:Cfl l:O);None:(Limits l :O;Limits2:0);·Cf 

I 1 :0); WithPermanentBody; WithoutBuildError; WithlnitialF eatureSupport; MonoFond;MFBRep Version _ex 
R/5)".padl) 

Dim geometricE/ements4 As GeometricE/emenis 

Set geometricElements4 = factory2D3. CreateProjeclions(reference 17) 

Dim geometry2Dl As Geometry2D 

Set geometry2D I = geometricElements4.ltem("Mark. I '1 
geometry2Df.Construction =True 

Dim constraints3 As Co>istraints 

Set constraints3 = sketch3.Constraints 

Dim reference] 8 As Reference 

Set reference/8 = panl.CreateReferenceFromObject(circle2D4) 

Dim reference I 9 As Reference 

Set reference/9 = parll.CreateReferenceFromObject(geometry2Dl) 

Dim constraint8 As Constraint 

Set constrain18 = constraint.d.AddBiE/tCst(catCstTypeOn, reference/8, reference/9) 

constraint8.Mode = catCstModeDrNingDimension 

Dim cirole2D5 As Circ/e2D 

Set circle2D5 = factory2D3.CreateC/osedCircle(O#, 0#; 444.5) 

circle2D5.CenterPoint = point2D5 

circ/e2D5. ReportName = 4 

Dim reference20 As Reference 

Set reference20 = partl.CreateReferenceFromObject(circle2DS) 

Dim reference2 l As Reference 

Set reference} I = part l .CreateReferenceFromObject(circle2D4) 

Dim constraint9 As Constraint 

Set constraint9 = conslrain~J.Add8i£/1Cst(catCstTypeDistance. reference20, reference21) 
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constraint9.Mode = catCstModeDrivingDimension 

Dim leng1h6 As Lenglh 

Set length6 = constraint9.Dimension 

/ength6. Value = 38. I 

skerchJ.C/oseEdition 

part/.lnWorkObject = sketch3 

partl. Update 

/ength6. Value = 38. J 

Dim pad3 As Pad 

Set pad3 = shapeFactoryl.AddNewPad(sk2rch3. 25.4) 

part/. Update 

Dim referencel2 As Reference 

Set reference22 part J. CreateRef erenceFromName("Selection _ RSur: (F ace:(Brp: (Pad.2;2) 

:None:O;Cfl I :0); Pad3 _Result0UT:ZO:G4074) ·~ 

Dim slcetch4 As Sketch 

Set sketch4 = sketchesl.Add(reference22) 

Dim <rrrayOJVarianrOjDouble4(8) 

arrayOjVariant0jDouble4(0) = 139.7 

arrayOJVarianrOfDouble4(1) = 0# 

arrayOfVariantOfDouble4(2} = 0# 

arrayOJVariantOfDouble4(3) = 0# 

arrayOJVariantOfDouble4(4) =I# 

array0.fVariant0jDouble4(5} = 0# 

arrayOjVariantOjDouble4(6) = 0# 

arrayO[VariantOjDouble4(7) = 0# 

arrayOJVariant0jDouble4(8) =I# 

Set slcetch4Variant = sketch4 

sketch4 Variant.SetAbsoluteAxisData arrayOJV ariantOJDoub/e4 

partl.lnWorkObject = sketch4 

Dimfactory2D4 As Factory2D 

Set factory2 D4 = slcetch4. OpenEditionO 

Dim geometric£/ements5 As GeometricElements 

Set geometricElements5 = slcetch4.GeometricE/ements 

Dim axis1D4 As Axis2D 

Set a:xis2D4 = geometricE/ements5.ltem("AbsoluteAxis'~ 
Dim /ine2D7 As Une2D 

Set /ine2D7 = a:xis2D4.Getltem("HDirection'~ 

/ine2D7.ReportName = I 

Dim /ine2D8 As Line2D 

Set line2D8 = axis2D4.Getltem('VDirection'/ 
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linelDB.ReportName = 2 

Dim point2D6 As Point2D 

Set point2D6 = factory2D4.CreaJePoint(-3 I. 75, 83.037025) 

point2D6.ReportName = 1 

Dim poirtl.207 As Poin12D 

Set point2D7 = facJory2D4.CreatePoinf(-31.75, 210.037025) 

point2D7. ReportName = 4 

Dim line2D9 As Line2D 

Ser line2D9 = factorylD4.CreateLine(-31.75. 83.037025, -31. 75. 210.037025) 

line2D9.ReportName = 5 

Jine2D9.StartPoint =- point2D6 

linelD9.EndPoin1 = point2D7 

Dim constralnts4 As Constraints 

Set constraints4 = sketch4. Constraints 

Dim reference23 As Reference 

Set reference23 = part 1. CreateReferenceFromObject(line2 D9) 

Dim reference24 As Reference 

Set reference24 = partl.CreateRejerenceFtomObject(line2D8) 

Dim constraint I 0 As C<Jnstraint 

Set constraintlO = constraints4.AddBiE/tCst(catCs/TypeVerticalily, reference23, refetence24) 

constraint JO.Mode= catCstModeDrivingDimension 

Dim point2D8 As Point2D 

Set point2D8 = faclory2D4.CreatePoinr{-128.145145, 385.667968) 

point2D8.ReportName = 6 

Dim line2D I 0 As Line2D 

Set line2DJO = factory2D4.Createline(-31. 75, 210.037025, -118.145145. 385.667968) 

line2DJO.ReportName = 7 

line2DIO.StartPoint = point2D7 

/ine2D10.EndPoint = point2D8 

Dim point2D9 As Point2D 

Ser poinr2D9 = factory2D4.CreatePoinl(-97.30347. 368.365355) 

point2D9.ReportName = 8 

Dim point2DJO As Pofnt2D 

Ser point2DIO = factory2D4.CreatePoint(-79.029764, 398.641764) 

poinJ2DJO.ReportName = 9 

Dim circle2D6 As Circ/e2D 

Set circ/e2D6 .:: factory2D4.CreateCirc/e(-97.30347, 368.365355, 35.363672, J.02776 1. 2.630333) 

circle2D6.CenterPoint = point2D9 

circ/e2D6.ReportName = JO 

circle2D6.EndPoint = point2D8 
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circle2D6.StartPoint = pointlDJO 

Dim point2DJ 1 As PoinJlD 

Set poinlH>J J = factory2D4.CreatePoint(O#. 319. 612) 

pointlDJ J.ReportName = I l 

Dim line2DI J As Line2D 

Set line2Dl I= factory2D4.CreareLine(-79.029764, 398.641764, 0#, 319.612) 

line2Dl J.R.eportName = 12 

Jine2Dl l.StartPoint = point2DJO 

line2D/ l.EndPoint = point2Dl I 

Dim reference25 As Reference 

Ser r~ererrce25 = partl.CreateReferenceFromObject(point2Dll) 

Dim reference26 As Reference 

Set reference26 "" partl.CreateReferenceFrom0bject(line2D8) 

Dim constraint/ I As Constraint 

Set constraint 11 = corlvtraints4.AddBiEl1Cst(ca1Cs1TypeOn. reference25, reference26) 

constraint I I.Mode = catCstModeDrhlingDimension 

Dim point2DJ2 As Point2D 

Set point1D 12 =factory] D4. CreatePoint(19. 029764. 398. 641764) 

point2Dl2.ReportName = 13 

Dim line2Dl2 As Line2D 

Set line2Dl2 = factory2D4.CreateLine{O#, 319.612, 79.029764, 398.641764) 

/ine2Dl2.ReportName = 14 

/ine2Dl2.StartPoint = point2Dl I 

line2Dll.EndPoinL = point2D12 

Dim pointlD I 3 As PointlD 

Set point2Dl 3 = factory2D4.CreatePoint(97.30347, 368.365355) 

point2Dl3.ReportName = 15 

Dim point2DI4 As Point2D 

Set point2Dl 4 = factory2D4.CreatePoint(l28. J 45145, 385.667968) 

point2Dl4.ReportName = 16 

Dim circ/e2D7 As Circle2D 

Set circle2D7 = Jactory2D4.CreateCircle(97.30347, 368.365355. 35.363672. 0.51126, 2.113831) 

circle2D7.CenterPoinJ = point2Dl3 

circle1D7.ReportName = /7 

circ/e2D7.End.Point = point2Dl2 

circ/e2D7.StartPoint = point2Dl4 

Dim point2DJ5 As Point2D 

Set point2D 15 = factory2D4. CreatePoinL(3 J. 7 5. 2 J 0. 03 7025) 

point2D/5.ReportName = 18 

Dim Jine2D 13 As Line2D 
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Set /ine2D J 3 = factory2D4. CreateLine(l 28.145 J 45, 385. 667968, 3 J. 75, 210.037025) 

line2DJ3.ReportNome = 19 

line2D/3.StartPoint = point2Dl4 

line2DJ3.EndPoint = point2Dl5 

Dim point2D 16 As Point2 D 

Set point2Dl6 = factory2D4.CrearePoint(3J. 75, 83.037025) 

point2Dl6.8eportName = 20 

Dim line2Dl 4 As Line2 D 

Set line2Dl4 = factory2D4.CreateLine(31. 75, 210.037025. 31.75, 83.037025) 

line2Dl4.ReportName = 21 

line2Dl 4.5'tartPoint = point2Dl 5 

line2Dl4.EndPoint = point2Dl6 

Dim reference27 As Reference 

Set reference27 =part 1. CreateReferenceFromObject(Jine2Dl 4) 

Dim reference28 As Reference 

Set reference28 = partl.CreoteReferenceFromObject(line2D8) 

Dim constraint I 2 As Constraint 

Set constraint/2 = constrainls4.AddBiEltCst(catCstType~erlicality. reference2 7, rejerence28) 

constrainlll.Mode = cotCstModeDrivingDimension 

Dim line2D/5 As Line2D 

Set line2Dl5 = factory2D4.CreateLine{31. 75. 83.037025, -31. 75, 83.037025) 

/ine2D 15. ReportName = 22 

line2D15.StartPoint = point2D16 

line2D15.EndPoint = point2D6 

Dim reference29 As Reference 

Set reference29 = partl.CreateRejerenceFromObject(line2D15) 

Dim reference30 As Reference 

Set reference30 = partl.CreateReferenceFromObject(/ine2D7) 

Dim constraint I 3 As Constraint 

Set constraint/ 3 = constraints4.AddBiE/tCst(catCstTypeHorizontality. reference29. reference30) 

conStraint/3.Mode = catCstModeDrivingDimension 

Dim reference3 l As Reference 

Set reference]] = partl.CreateReferenceFromObject(line2D9) 

Dim reference32 As Reference 

Set reference32 = partl.CreateReferenceFromObject(line2D/4) 

Dim reference33 As Reference 

Set reference33 = part I. CreateReferenceFromObject(line2D8) 

Dim constraint I 4 As Constraint 

Set consrralnt/4 = constraints4.AddTriEltCst(catCstTypeSymmetry, reference3 I, referenc·e32, 

reference33) 
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constraintl 4.Mode = catCslModeDrivingDimenvion 

Dim referenee34 As Reference 

Set reference34 part I. CreateRejerenceFromBRepName("FEdge:(Edge:(F ace:(Brp:(Pad. 2: 0: 

(Brp: (S/cetch.2; 3))) ;None:O ;Cf/ J: OJ;F ace: (Brp:(Pad 2;2) ;None: 0 ;Cf/ I :0),-None: (Limits I : 0 ;Limits2: OJ ;Cf 

11: OJ: WithPermanentBody: WithoutBui/dE"or: Withlnitia/F eatureSupport; Mono Fond: MFJ3Rep Version_.CX 

R/5)", pad2) 

Dim geometricElements6 As GeometricE/ements 

Set geometricElements6 = factory2D4.CreateProjections(reference34) 

Dim geometry2D2 As Geometry2D 

Set geometry2D2 = geometricE/ements6.Jtem("Mark,J '~ 

geometry2D2.Construction =True 

Dim reference35 As Reference 

Set reference35 = partl.CreateReferenceFromObject{point2D6) 

Dim reference36 As Reference 

Set reference36 = partf.CreateReferenceFromObject(geometry2D2) 

Dim constraint /5 As Constraint 

Set constraintl 5 = constraints4.AddBiE/tCst(catCstTypeOn, reference35, reference36) 

constraint) 5.Mode = catCstModeDrivingDimension 

Dim referehce37 As Reference 

Set reference37 = partl.CreateReferenceFromObjecr(line2Dl5) 

Dim constraintf 6 As Constraint 

Set constraint I 6 = constraints4. AddMonoE/tCst( catCstTypeLength, reference] 7) 

constrafnll 6. Mode = catCstModeDrivingDimrmsion 

Dim length7 As Length 

Set /ength7 = constraint/6.Dimension 

length7. Value = 63.5 

Dim reference38 As Reference 

Set reference38 = partl.CreateReferenceFromObject(point2D7) 

Dim re/erence39 As Reference 

Set reference39 =part 1. CreateReferenceFrom0bject(point2DJ 5) 

Dim reference40 As Reference 

Set reference40 = part I. CreateReferenceFromObject(line2D8) 

Dim constraint 17 As Constraint 

Set constraint I 7 = constraints4.AddTriEltCst(catCstTypeSymmetry, reference38, reference39, 

reference40) 

constraint 17. Mode = catCstModeDrivingDimension 

Dim reference4 J As Reference 

Set re/erence4 I = parli.CreateReferenceFromObjecr(point2D8) 

Dim reference42 As Reference 

Set reference42 = part J. CreateReferencePromObject(point2D 14) 
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Dim reference43 As Reference 

Set reference43 = partl .CreateReferenceFromObjecl(/ine2D8) 

Dim constrainLJ 8 As Constraint 

Set constrainrl8 

re[erence43) 

constraints4.AddTriEltCst(carCstTypeSymmetry, reference41, referenc1~42. 

constraint I 8.Mode = catCstModeDrivingDimension 

Dim reference44 As Reference 

Set reference44 =part I. CreateReferenceFromObject(point2 DI 2) 

Dim reference45 As Reference 

Set reference45 = panl.CreateReferenceFromObject(point2DJO) 

Dim re[erence46 As Reference 

Set reference46 = partJ.CreateRejerenceFromObject(line2D8) 

Dim constraintl9 As Constraint 

Set constraint 19 = constraints4.AddTriE/tCst(catCstTypeSymmetry. reJerence44, referencM5. 

reference46) 

conslraint 19.Mode =- catCstModeDrivingDimension 

Dim reference47 As Reference 

Set reference47 = part l . CreateReferenceFromBRepName("FEdge:(Edge~(Face:(Brp:(Pad 3; 2) 

:None:O:Cfl I :OJ;Face:(Brp:((Brp:(Pad3;0:(Brp:(Sketch.3:3J)):Brp:(Pad I :O:(Brp:(Sketch. I :4})))):Non1~:0 

;Cf/ J :O):None:(limitsl:O;Limits2:0);Cfl 1 :OJ; WithPermanentBody; WithoutBuildE"or; Withfnitia/Featill'e 

Support;MonoFond;MFBRepVersion_CXR/5)", pad3) 

Dim geometricElements7 As GeometricElements 

Set geometricE/ements 7 = factory2D4. CreateProjeclions(reference47) 

Dim geometry2D3 As Geometry2D 

Set geometry2 DJ = geometricE/ements 7.Jrem("Mark. l ") 

geometry2D3.Construction = True 

Dim reference48 As Reference 

Sei reference48 = partl.CreateReferenceFromObjecr(poin12D8) 

Dim reference49 As Reference 

Set reference49 = partl.CreaJeReferenceFromObject(geometry2D3) 

Dim constrainJ20 As Constraint 

Set constraint20 = constraints4.AddBiE/1Cst(catCstTypeOn, rejerence48. reference49) 

constraint20. Mode = catCstModeDrivingDimension 

Dim reference50 As Reference 

Set reference50 part l .CreateReJerenceFrom.BRepName("FEdge:(Edge:(F ace: (Brp: (Pad. 3; 2) 

;None:O;Cfl I :O);Face:(Brp:((Brp:(Pad 3;0:(Brp:(Skeich.3;3))): Brp:(Pad I :O:(Brp: (Sketch.1 :4)))));None:O 

:Cf/ l:O);None:(Limitsl :O; limits2:0):Cfl 1:0): WithPermanentBody; WithoutBuildError; Withlnilia/Feature 

Support;MonoFond;MFBRepVersion_CXR/5)1'. pad3) 

Dim geometricE/ements8 As GeometricElements 

Set geometricE/ements8 = factory2D4.CreateProjections(re/erence50) 
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Dim geomerry2D4 As Geomerry2D 

Ser geometry2D4 = geomerricElements8./tem("Mark. J ") 

geometry2D4.Construction = True 

Dim reference5 I As Reference 

Set reference51 = partl.CreateReferenceFromObject(point2DIO) 

Dim reference52 As Reference 

Set reference52 = parJJ.CreateReferenceFromObject(geometry2D4) 

Dim constraint2 J As Constraint 

Set constraint] I = constraints4.AddBiE/tCst(catCstTypeOn, reference5 J, reference52) 

constraint21 .Mode = catCstModeDrivingDimension 

Dim reference53 As Reference 

Set reference53 = partl.CreateReferenceFromOhject(linelDI I) 

Dim reference54 As Reference 

Ser reference54 = part/.CreateRefetenceFrom0bject(line2D12) 

Dim constraint22 As Constraint 

Set constraint22 = constraints4.AddBiE/tCst(catCstTypeAngle, reference53. reference54) 

constraint22.Mode = catCstModeDrivingDimension 

constralnt22.AngleSector = catCstAngleSector2 

Dim angle/ As Angle 

Set anglel = constraint22.Dimension 

angle/. Value = 90# 

Dim reference55 As Reference 

Set reference55 part I. CreateRef erenceFromBRepName("FEdge:(Edge:(F ace:(Brp: (Pad..3; 2) 

:None:O;Cfl 1 :0);F ace:(Brp:((Brp:(Pad 3;0:(Brp:(Skerch. 3;3))}: Brp:(Pad 1 ;0: (Brp:(Sketch.1;4))))) ;None: O 

;Cfl I :O);None:(Limitsl: O; Limits2:0);Cj71:0); WithPermanentBody; WithoutBuildError; Withlnitia/Featwe 

Support;MonoFond;MFBRepVersion_CXR/5)", pad3) 

Dim geometricE/ements9 As GeometricE/ements 

Set geometricE/emenls9 = factory2D4.CreateProjeclions(reference55) 

Dim geometrylD5 As GeometrylD 

Set geometry2D5 :: geometricE/ements9.ltem("Mark 1 '~ 

geometry2D5.Construction = True 

Dim reference56 As Reference 

Set reference56 = partl.CreateReferenceFrom0bject(point2DJ 3) 

Dim reference57 As Reference 

Set reference57 = partl.CreateReferenceFromObject(geomerry2D5) 

Dim constraint2 3 As Constraint 

Set constraint23 = constraints4.AddBiE/tCst(catCslTypeDistance, reference56, reference57) 

constratnt23.Mode = catCstModeDrivingDimension 

Dim length8 As Length 

Set lengtft8 = constrainJ23.Dimension 
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length8. Value = 25.4 

Dim reference58 As Reference 

Set reference58 part I. CreateReferenceFromBRepName("FEdge:(Edge:(Face:(Brp:(Pad 3: 2) 

: None:O:Cfl l :0); Face:(Brp:((Brp:(Pad3 ;0:(Brp:(Sketch.3;3))):Brp:(Pad 1;O:(Brp:(Skelch1 ;4))))):None:() 

:Cfl I :OJ:None:(limits I :Q;limits2:0J:Cfl l :0): WithPermanentBody; WithoutBuildError; WithlnilialFeatwre 

Support;MonoFond:MFBRepVersion_CXR/5)".pad3) 

Dim geometricE/ements/O As GeometricE/ements 

Set geomerricElements I 0 = factory2D4.CreateProjections(reference58) 

Dim geometry2D6 As Geomerry2D 

Set geometry2D6 = geometricE/ementslO.ltem{"Mark. I·~ 

geometry2D6.Construction = True 

Dim reference59 As Reference 

Set reference59 = par/ I. CreateReferenceFromObjecl(poinl2D9) 

Dim reference60 As Reference 

Set reference60 = parr J .CreateReferenceFromObject(geometry2D6) 

Dim constraint24 As Constrain/ 

Set constraint24 = constraints4.AddBiE/tCsr(catCstTypeDistance, reference59, reference60) 

constraint24.Mode = catCstModeDrivingDimension 

Dim /ength9 As length 

Set length9 = constraint24.Dimension 

/ength9. Value= 25.4 

Dim reference6 I As Reference 

Set reference6 J = part I . CreateReferenceFromObject(line2D14) 

Dim constraint25 As Constraint 

Set coristraint25 = constrainls4.AddMonoE/tCst(catCstTypelength, reference61) 

constraint25.Mode = catCstModeDrivingDimension 

Dim length/O As l ength 

Set length IO = consrroint25.Dimension 

lengrh/O.Va/ue = 127# 

Dim reference62 As Reference 

Set reference62 part I. CreateReferenceFrom BRepName("FEdge:(Edge:(F ace:(Brp:(Pad .3;2) 

:None:O:Cfl. l ;OJ; Face:(Brp:((Brp:(Pad.3;0:{Brp:(Sketch. 3;3)));Brp:(Pad. I ;O:(Brp:(Sketch. I ;4))))): Non,e:O 

:Cf] I :Q):None:(Limits I: O: limils2:0):Cfl 1: 0): WithPermanentBody; WithoutBuildError; WithlnitiaLFeature 

Support:MonoFond;MFBRep Version_ CXRJ 5) ''. padJ) 

Dim geometricElements I I As GeometricE/ements 

Set geometricE/ements 11 = foctory2 D4. CreareProjections(reference62) 

Dim geometry2D7 As Geometry2D 

Set geome.try2D7 = geometricE/ementsl J./tem("Mark. I '~ 

geometry2D7.Construcrion = True 

Dim reference63 As Reference 
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Set reference63 = partl.CreareRejerenceFromObject(poin12DI /) 

Dim reference64 As Reference 

Set reference64 ... partl.CreateReferenceFromObject(geometry2D7) 

Dim consrrain126 As Constraint 

Se.t constraint26 = constraints4.AddBiEltCst(catCstTypeDistance. reference63. reference64) 

constraint26.Mode = catCstModeDrivingDimension 

Dim lengrhl I As length 

Set length/ I = constraint26.Dimension 

length/ I . Value = 86. 788 

Dim reference65 A.s Reference 

Set reference65 = part I. CreateReferenceFromObject(point2D 12) 

Dim rejerence66 As Reference 

Ser rejerence66 = part l. CreateReferenceFromObjecl(poinl2D 14) 

Dim constraint27 As Constraint 

Ser constrain127 = constraints4.AddBiE/rCst(carCstTypeDistance, reference65, reference66) 

constraint 2 7. Mode = ca1Cs1ModeDrivingDimension 

Dim /ength/2 As Length 

Set /ength12 = constraint27.Dimension 

length/2. Value= 50.8 

sketch4. CloseEdition 

panl.lnWorkObject = slcetch4 

part I. Update 

length8. Value = 25.4 

length9, Value - 25.4 

lengthl I. Value = 86. 788 

length] 2. Value = 50.8 

Dim pad4 As Pad 

Set pad4 = shapeFactoryl.AddNewPad(sketch4. 25.4) 

pad4.lsSymmetric = 'fr.ue 

Dim limit3 As Limit 

Set limit3 = pad4.Pirstlimil 

Dim length/ 3 As Length 

Set /engthl3 = /imit3.Dimension 

lengthlJ.Value = 12.7 

part I . Update 

Dim rejerence67 As Reference 

Set reference67 = partl.CreateReferenceFromName("'1 

Dim reference68 As Reference 

Set reference68 = partl.CreateReferenceFromName("'1 

Dim circPatternl As CircPattern 
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Set circPotternJ = shapeFoctoryl.AddNewCircPottern(pod4. I. 2. 20#. -15#. 1, I, reference67. 

reference68, True, 0#. True) 

circPottern/.CirculorPotternPorometers = cotlnstoncesondAngularSpacing 

Dim angulorReportitionl As AngularRepartition 

Set angular Repartition I = circPatternl .AngularReportition 

Dim intParaml As InrParam 

Set intParaml = angularRepartilionl./nstoncesCount 

Dim angularRepartitionl As AngularRepartilion 

Set ongulurRepartillonl = circPattern I.Angular Repartition 

Dim angle2 As Angle 

Set angle2 = angularRepartition2.AngularSpocing 

angle2. Value = 360 I TextBoxJ 

intParoml. Value= Text8ox3 

Dim reference69 As Reference 

Set reference69 part 1. CreareReferenceFromBRepName("FSur: (Face: (8rp: (Pad..2; 1) 

;None:O:Cfl I :OJ; WithTempororyBody; WithoutBuildError; WithlnitlalFeatureSupport; MFBRep Version_CX 

RJ5)". pod2) 

circPotternl .Se-1RotationAxis reference69 

part 1. Update 

Dim reference70 As Reference 

Set reference70 part 1 .CreareReferenceFromName("Selection _RSur: (Face: (Brp: (Pad.2; 1) 

:None:0:Cf7 l:O);CircPartern.l_ResultOUT;ZO;G4074)") 

Dim sketch5 As Sketch 

Set sketch5 = sketches I .Add(reference70) 

Dim arrayOJVariantOjDouble5(8) 

arrayO}Voriant0jDouble5(0) = 139. 7 

arrayOJVariantOJDouble5(1) = 0# 

arrayOJJloriantOjDouble5(2) = 0# 

arrayOJVariantOjDouble5(3) = 0# 

arrayO}VoriantO}Double5(4) = I# 

arrayOJVariontOJDouble5(5) = 0# 

arrayOJVariantOjDouble5(6) = 0# 

arrayOfVariantOfDouble5(7) = 0# 

arrayOjVariantOJDouble5(8) = /# 

Set sketch5 Variant """ sketch5 

sketch5 Variant.SetAbsoluteAxisData urrayOfV ariantOjDouble5 

partl.lnWorkObject = sketch5 

Dimfoctory2D5 As Factory2D 

Setfactory2D5 = sketch5.0penEdilionO 

Dim geometricE/emenrs 12 As GeomelricE/ements 
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Set geometricE/ements/2 = ske1ch5.GeometricE/emenrs 

Dim axis1D5 As Axis2D 

Set axis2D5 = geomelricE/ements 12.ftem("A bsoluteAxis ''l 

Dim line2D/6 As Line2D 

Set line2D/6 = axis2D5.Getltem("HDirection'~ 

line2D/6.ReponName = J 

Dim line2D/ 7 As line2D 

Set line2D17 = axis2D5.Getltem("VDirectlon'J 

line2DJ7.ReportName = 2 

Dim circle2D8 As Circle2D 

Set circle2D8 = factory2D5. Crea1eC/osedCircle(O#. 0#, 38. I) 

Dim point2 DI 7 As Point2 D 

Set point2DJ7 = axis2D5.Getltem("Origin ''l 

circle2D8.CenterPoinJ == point2D1 7 

circ/e2D8.ReponName = J 

Dim cons1rain1s5 As Constraints 

Set consrrainrs5 = sketchJ. Constraints 

Dim reference7 l As Reference 

Set reference7 J =part l.CreateReferenceFromObject(circ/e2D8) 

Dim constraint28 As Constraint 

Set constraint28 = constrainls5.AddMonoEllCst(caJCstTypeRadius, reference7 /) 

constraint28.Mode = catCslModeDrivingDimension 

Dim length/4 As Length 

Set length 14 = constraint28. Dimension 

length/4. Value = 38. I 

slretchJ. CloseEdilion 

partl.lnWorkObject = sketch5 

part I . Updare 

Dim pad5 As Pad 

Set pad5 = shapeFactoryl.AddNewPad(sketch5, I 2. 7) 

Dim limit4 As Limit 

Set limit4 = pad5.Firsllimit 

Dim length I 5 As length 

Set length/ 5 = limit4.Dimension 

length/5. Value = 10.16 

part I.Update 

Dim reference72 As Reference 

Set reference72 part I. CreoteReferenceFromName("Seiection _ RSur:(Face:(Brp:(Padl; 2) 

;No,,e.-O;Cf/ J:O):Pad.5_Resu/tOUT;ZO;G4074)") 

Dim sketch6 As Sketch 
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Ser skerch6 = sketches l .Add(reference 72) 

Dim arrayOJV ariantOjDouble6(8) 

arrayOJVariantOjDouble6(0) = 139. 7 

arrayOJVariantOJDouble6(1) = 0# 

arrayOfV ariantOfDouble6(2) = 0# 

arrayOJVariantOfDouble6(3) = 0# 

arrayOfVariantOfDouble6(4) = / # 

arrayOJVariantOJDouble6(5) = 0# 

arrayOfVariantOfDouble6(6) = 0# 

arrayOJVariantOfDouble6(7) = 0# 

arrayO/YariantOJDouble6(8) = J# 

Set sketch6Variant = sketch6 

sketch6Varianl.SetAbso/uleAxisData arrayOJVariantOjDouble6 

partl.lnWorkObjecl =- sketch6 

Dimfactory2D6 As Factory2D 

Ser faetory2D6 ~ skelch6. OpenEditionO 

Dim geometricElementsl 3 As GeometricE/ements 

Set geometricE/ementsl 3 = sketch6.GeometricElements 

Dim axis2D6 As Axis2D 

Set axis2D6 = geometricE/ementsl 3./tem("AbsoluteA.xis") 

Dim line2D 18 As Line2D 

Set line2D/8 = axis2D6.Getltem("HDirection'~ 

line2D18.ReportName = 1 

Dim line2DJ9 As Line2D 

Set line2D/9 = axis2D6.Getltem("VDirection") 

line2DJ9.Reportft/ame = 2 

Dim puint2DJ8 As Point2D 

Set point2Dl8 = factory2D6.CreatePoint(O#, 63.5) 

point2Dl8.ReportName = 3 

Dim circle2D9 As Circle2D 

Set circle2D9 = factory2D6.CreateC/osedCirc/e(O#, 63.5. 10. 16) 

circle2D9.CenterPoinl = point2D/8 

circle2D9. ReportName = 4 

Dim constrainrs6 As Constraints 

Ser constraints6 = sketch6. Constraints 

Dim reference7 3 As Reference 

Set reference73 = partl.CreateReferenceFromObject(point2D/8) 

Dim r~ference74 As Reference 

Ser reference 7 4 = part 1. CreateReferenceFromObjecl(/ine2D 19) 

Dim constraint29 As Constraint 
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Se1 constraint29 = constrain1s6.AddBiE/1Cst(ca1CslTypeOn. reference73, reference74) 

constraint29.Mode = caJCstModeDrivingDimension 

Dim reference75 As Reference 

Set reference? 5 = pan I. CreateReferenceFrom0bject(circ/e2D9) 

Dim constraint30 As Constraint 

Set constraint30 = constraints6.AddMonoE/1Cst(ca1CstTypeRadius. reference75) 

constraint30.Mode "" catCstModeDrivingDimension 

Dim lengthl6 As length 

Set /ength/6 = constraint30.Dimension 

/ength/6.Value = 10.16 

Dim reference76 As Reference 

Set reference76 = partl.CreateReferenceFromObject(point2DJ8) 

Dim point2Dl9 As Poin12D 

Set point2Dl9 = axis2D6.Getltem("Origin'~ 

Dim reference77 As Reference 

Set reference77 = partl.CreateReferenceFromObject(point2D/9} 

Dim constrain731 As Constraint 

Set constraint]/ = constraints6.AddBiEltCst(catCstTypeDistance, reference76, r~(erence77) 

constraint31.Mode = catCstModeDrivingDlmension 

Dim length 17 As length 

Sei /ength/ 7 = corutraint3/.Dimension 

/ength17. Value= 63.5 

sketch6. CloseEdition 

partl.lnWorkObject = sketch6 

part!. Upflaie 

Dim pocket/ As Pocket 

Set pocket/ = shapeFactoryl.AddNewPoclcel(slce1ch6. 10.16) 

Dim limit5 As Limit 

Se1 limit5 =pocket l.Firstlimit 

limit5.limitMode = caiUpToLastlimit 

part I. UpdateObject pocket I 

part/. Update 

Dim reference78 As Reference 

Set reference78 = partl.CreateReferenceFromName('"J 

Dim reference79 As Reference 

SeJ reference79 = pan/. CreareReferenceFromNamet''~ 

Dim circPattern2 As CircPattern 

Set circPattern2 = shapeFactoryl.AddNewCircPattern(pocketl, I. 2, 20#, 45#, / , l, reference78, 

reference79. True, 0#. True) 

circPatternl.CircularPatternParameters: catlnstance.JandAngularSpacing 
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Dim angularRepar1ition3 As AngularRepartition 

Set angularRepartition3 = circPattern2.AngularRepartition 

Dim intParam2 As lntParam 

Set intParam2 = angularReparlition3.ln.vtancesCount 

Dim angularRepartition4 As Angu/arRepartition 

Set angularRepartition4 = circPaltem2.AngularRepartition 

Dim angle3 As Angle 

Set angle3 = angularRepartition4.Angu/arSpacing 

angle3. Value = 360 I TextBox4 

tntParam2. Value= TextBox4 

Dim reference80 As Reference 

Set reference80 part I. CreaJeReferenceFromBRepName("FSur:(Face:(Brp: (Pad. 2; 2) 

;None:O;Cf/ I :OJ; WithTemporaryBocfy; WithoutBuildError: Withlnitia/FeatureSupport;MFBRep Version_ CX 

R 15) ". pad2) 

circPattern2.SetRotationAxis reference80 

part/. Update 

End Sub 

Private Sub CommandButton2 _Click() 

Unload UserForm3 

UserF orm J .Show 

End Sub 
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