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ABSTRACT

COMPUTER AIDED DESIGN PROGRAM "CiZEN" AND DESIGNERS
INTERACTION AND EFFICIENCY ANALYSIS; DEVELOPMENT OF
INTELLIGENT INTERFACE SUGGESTIONS

Software is not only a rapidly developing and indispensable tool today but also
the most prominent driving force of digital transformation. Thanks to the innovation
studies carried out in the software of these programs, the productivity growth is
achieved in the design processes, and the errors arising from the design could be
reduced to a minimum. In Turkey, since 2010, working on CAD development have
been initiated; the domestic and national program called “CIZEN,” has been developed
for sheet metal forming design.

In this study, new techniques and innovative methods were performed in the
CIZEN program, which was developed and personalized specifically to a particular
sector and then, User Experience Survey was conducted. The study aimed to design a
simple and intelligent interface by clearly determining the needs and expectations of
sheet metal designers and the user's program experience.

Within the scope of this objective, user experience surveys were conducted with
the participation of 14 users. In this context, the users were asked pre-configured and
open-ended questions, and by giving the users specific tasks, the focus points in the
program were revealed with heat maps through the Eye Tracker device. As a result of
the finalization of pre-test studies and obtaining eye-tracking data, the final-test phase
was initiated; and after the general opinions about the program were received, System
Usability and Nonverbal Pictorial Scale research was conducted. The data obtained
from the research results were interpreted, evaluated, and suggestions were developed

under three main headings: productivity, simplicity/functionality, and interface.



OZET

BILGISAYAR DESTEKLI TASARIM PROGRAMI "CIZEN" VE
TASARIMCI ETKILESIMI VE VERIMLILIK ANALIZI; AKILLI
ARAYUZ ONERILERININ GELISTIRILMESI

Yazilim hizla gelismekte olan ve giiniimiiziin vazgegilmez bir araci olmakla
birlikte dijital doniisiimiin en temel itici giiciidiir. Uriinler istenilen 6zelliklerde ve
Olgiilerde Bilgisayar Destekli Tasarim programlart ile tasarlanmakta ve {iiretime
hazirlanmaktadir. Bu programlarin yazilimlarinda yapilan inovasyon calismalari ile
tasarim siireclerinde biiylik oranda verimlilik saglanmakta ve tasarimdan kaynakli
hatalar en aza indirilebilmektedir. Tiirkiye’de yerli ve milli bir programin olmayisi ve
lisanslama fcretlerinin yiiksek olmasi nedeniyle CAD programlarinin kullanimi
yayginlasamamusgtir. 2010 yilindan itibaren Tiirkiye’de de CAD gelistirme ¢alismalarina
baslanmis sac kalip tasarim sektdriine ozgii yerli ve milli program CIZEN
gelistirilmistir.

Endiistri 4.0 ile birlikte {iirliniin tasarlanmasi, Uretilmesi, gelistirilmesi gibi
slireglerde tamamen insan odakli, kigisellestirilmis teknolojiler ortaya c¢ikmaya
baslamistir. Bu calismada, belirli sektdre dzgii gelistirilen ve kisisellestirilen CIZEN
programinda yeni teknolojiler ve inovasyon yontemleri kullanilarak kullanicit deneyimi
arastirmasi yapilmistir. Arastirma sonucunda sac kalip tasarimcilarin ihtiyaglarinin,
beklentilerinin ve program deneyimlerinin net olarak belirlenerek yalin ve akilli bir
arayliz tasarlanmasi amaglanmistir.

Bu amag kapsaminda 14 kullanici ile kullanict deneyim arastirmasi yapilmistir.
Arastirmada 6nceden yapilandirilmis ve agik uglu sorular sorulmus, kullanicilara belirli
gorevler verilerek Eye Tracker cihazi ile programdaki odak noktalari 1s1 haritalar ile
ortaya c¢ikarilmistir. On-Test ¢alismalarinin sonlanmasi ve gz izleme verilerinin elde
edilmesi sonucunda Son-Test asamasina gecilmis program hakkinda genel goriisler
alindiktan sonra Sistem Kullanilabilirlik ve S6zs6z Resim Olgegi arastirmasi
yapilmistir. Aragtirma sonuglarindan elde edilen veriler yorumlanarak degerlendirilmis
ve productivity, simplicity/functionality and interface olmak {izere ii¢ ana baslik altinda

Oneriler gelistirilmistir.
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CHAPTER 1

INTRODUCTION

This chapter will explain the basis and the aims of the research. Therefore, background,
definition of the problem, aim, route, method and the significance of the study is explained
and open questions asked at the beginning of the research, and the structure of the thesis is

summarized.

1.1. Background

Until today, Turkey was only among the countries that use the Computer Aided
Design (CAD) program. In recent years, however, CAD program and plug-in smart
applications have been developed in Turkey, which increase productivity in design.
However, while many domestic programs are under way, there are still not enough
initiatives in 3D (3-Dimensional) program development. In this context, this study deals
with the first domestic and national CAD program "CIZEN" which was developed and
commercialized in 3D for sheet metal forming design in Turkey.

CIZEN was developed by MUBITEK Design Informatics, a design company like the
companies where other programs of foreign origin were developed. MUBITEK has been
engaged in product design and sheet metal forming design activities in the automotive
sector since 2005 and has been doing innovation in design and software with KOSGEB
R&D supports since 2007. Firstly, in the “Intelligent Design” concept in sheet metal
forming design, it developed a plug-in program that works with CATIA V5, which
increases the design efficiency by approximately 35%. This program is used by the main
automotive industry (Tofag) and various automotive supplier industries. During the
development process, it has the know-how to make a difference to the existing CAD
programs in the sheet metal forming design industry. Therefore, as of 2010, TUBITAK-
TEYDEB supports program development studies. In this process, Prof. Dr. Bilgin

Kaftanoglu's academic studies and experiences who has done studies on the first CAD and
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sheet metal forming design sector in Turkey were utilized. CIZEN program has been
currently developing for small industries (SME’s). The goals of the program are:
e To replace Cizen Program with CATIA V5 in sheet metal forming design
companies and other SME’s.
e To develop a program that makes faster and correct design than other programs
e To sell 100 licences until 2018.

But long-term R&D work is required to achieve this. So Mubitek has been
developing the program since 2010. After program’s first lunch (in 2014), Mubitek took so
much feedback from users for the program. Many of the feedback contained problems
about the program.

Developing a software like this is a value added. Despite the problems of the
program, thanks to value added, Mubitek in 2014, was awarded with the CIZEN and
Intelligent Design application programs Microsoft Innovation Special Award, in 2015,
Turkey Exporters Assembly Information Technology R&D 1st prize, the same year
TUBITAK and TTGV Technology Awards Finalist, the Ministry of Industry in 2016.
Productivity 2nd Prize and Automotive Project Market Honorable Mention. In 2019, It

became the finalist of the Innovation League.

1.2. Definition of the Problem

Parallel to the developing technology, as in all sectors, the design sector is
experiencing a major change. Especially with Industry 4.0, smart applications and
advanced CAD programs are introduced in design technologies. New generation CAD
programs give the designer speed and provide great advantages in terms of quality and
visualization. With the development of smart applications in CAD programs, product-
based designs are made even faster, error-free and can be prepared to provide the necessary
information flow for production. Therefore, the use of design programs in the sector is
increasing.

Design programs used in Turkey are programs of foreign origin who has a history
of nearly 60 years. These programs were designed by designer companies who were

aeronautics and space companies. Such as, CADAM software by Lockheed Company,



McAuto (Unigraphics) by McDonnell Douglas Company, CATIA by Dassault. Since then,
programs have been developed to improve their capabilities, efficiency and adapt to
current technology (Kaftanoglu, 2005). The most popular CAD programs on the market
today are SolidWorks, Inventor, Catia, AutoCAD, VisiCAD, UG NX and so on. There are
approximately 15,000 License usage. Growth and Future Expectations and Competition
Analysis forecasts for 2018-2026 are expected to yield 6.8% growth over the global CAD
market forecast period.

Quality, efficiency requirements and cost pressure require standardization and
automation in design. As a result, companies have started to customize their own design
standards, in-house 3D library, sets and various CAD applications with existing
applications (Bintas, Oz, 2016). Particularly due to cost and time pressure, applications that
provide sector-specific productivity in sheet metal forming design have become necessity
and obligation. The most important point of the CIZEN program, which was developed
based on this need and necessity; the design not only physically describes the product, but
also the material information required for production, purchase order codes, production
machines, etc. information. Especially in sheet metal forming production, which is a
project based production model, information flow from design to electronic direct
production information systems flow planning will provide faster, effective and continuity.
In this way, the designer will provide an efficient data flow between the entire eco system,
which supplies standard materials and manufactures CNC machining.

In order to develop a CAD program has to use a geometric modelling kernels such
as ACIS, Parasolid, C3D, OpenCASCADE. CIZEN has been developing C++
programming language and OpenCASCADE CAD kernel. Program interface design made
with QT programming. This program has been developing to have the following features:

e Basic drawing and solid modeling functionality

e Models for an easy design

e Wizards for several types of sheet metal forming design in order to save time
o sheet metal forming design templates for frequently used design types

e Specialized libraries for sheet metal forming design

e Dedicated project management flow (Bintas and et all, 2011).

The program was first launched in 2014, 25 of which are licensed in the automotive
sector sheet metal forming design, 15 of them are used in trial version and nearly 650 of

them are accessed as .step data viewer.



In spite of all the efforts of the program, which has the vision of replacing the
programs belonging to the very big companies that have existed in the market for years, in
2018, it could not reach the targeted 100 units/year licensing. The reason for not achieving
the target was evaluated by the company as a result of the feedback received from the users
and three main reasons were reached. These are;

e Software problems caused by CAD kernel (OpenCADCADE) used in the
infrastructure of the program are experienced. In order to solve this problem, within
the scope of TUBITAK TEYDEB priority areas support program, the company
initiated a Design 4.0 software project which will last for 36 months. In this context,
the CAD kernel of the program is changed.

e The interface of the program is prepared by the employees of the company. No user
experience surveys were conducted.

e Designers' needs and design methods have been developed only in-house
experience. No comments were received from targeted users.

In order for the program to meet the needs of the sector, to achieve the targeted
commercial success and to ensure its competitiveness, it is necessary not only to improve
the infrastructure but also to develop user-oriented, smart and simple interface in line with
the needs of the sheet metal forming designers by analyzing the command efficiency.

The main problem of the thesis consists of analyzing the efficiency of the program
and conducting user experience research and obtaining the necessary suggestions for
designing a user-friendly, smart and simple interface for the needs of the sheet metal
forming designers. Because simple and intelligent design is focused on eliminating waste

and continuously improving auxiliary works (Bintag, 2011).
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1.3.Aim of the Study

Design and the industry is the base of the economy in all countries of the world.
Every day we use mobile phone, automobile, television, air conditioning, etc. Considering
the mass production of all plastic and metal parts of the products with the help of separate
sheet metal forming, it becomes easier to understand the place of sheet metal forming
production in technology and economy. For example, for the production of an automobile
300-350 parts and about 1200 sheet metal formings are required. The process of designing
a sheet metal forming takes between 30 and 400 hours depending on the dimensions and
properties of the part. It is a high-cost service in every country of the world because it has a
direct effect on the final product, sheet metal forming design and manufacturing is highly
detailed, precise, technically crafted, computer modeling with advanced technology is
required and heavy industrial machines are required to be used.

Product design is the first stage of sheet metal forming production. The finished
product is designed with 3D CAD applications in desired specifications and dimensions.
Product margins and finished 3D drawings are created. With the 3D Cad data prepared,
base sample / prototype is prepared and presented to the manufacturer for inspection before
the production of the sheet metal forming. The manufacturer gives the approval when it is
ready for mass production by detecting the missing points and conveying the necessary
additional requests. Along with Industry 4.0, there are many needs and expectations in the
sheet metal forming design and production sector. These are shorter product launch times,
lower cost and higher quality production, innovative, flexible, modular, intelligent
production that allows the reuse of materials and equipment (Bintas, Oz, 2017). The
importance of new and innovative product design is increasing day by day in international
market conditions. In this context, competition is no longer experienced in the final
product, but in the process leading to the final product. When the process is designed
correctly, CIZEN and similar smart design applications are among the programs that will
help companies to increase their position in the market. These applications, which gather
all the parameters related to sheet metal forming design under a single roof, eliminate all
unexpected problems and contribute to the finalization of designs in a shorter time than
required (Bintas, 2011). The aim of the thesis emerges at this point. Our aim is to redesign
innovative design methods and program interface in accordance with the targeted sector.
Within the scope of this aim, determination of the needs and expectations of sheet metal

6



forming designers and analyzing the efficiency of CIZEN is to develop a simple interface
suggestions with high competitiveness features. This will contribute to technical
infrastructure, CAD literature, commercial and R & D gains both on country and company

basis.

1.4.Method of the Study

The research subject of the thesis was conducted in three scopes. The first is
efficiency analysis. In order to perform efficiency analysis, firstly a CAD program to be
compared must be selected. Therefore CIZEN program of similar density and sheet metal
forming used in the design of the 2,500 licensed users in Turkey over CATIA V5 program
has been selected. Within the scope of efficiency analysis, the results in the CATIA V5
program were analyzed on the basis of application step by using the commands in CiZEN
and the results were presented in tables.

The second scope of the research is about determining the most common
commands in sheet metal forming design and the design logic of sheet metal forming
designers. The aim of this research is to provide simplification and intelligent systems for
sheet metal forming design in CIZEN interface. In this context, the mold ((Please see
Appendix B), which contains the most detailed works, was determined and designed in
Catia V5, Solidworks, VisiCAD and Cizen program (Please see Appendix I). Each stage of
the designs were videotaped and analyzed, and the logic and capability of sheet metal
forming design of the programs were demonstrated. As a result of the data obtained here,
question headlines were created for the lean and smart interface application and the users
were asked open-ended in the pre-test application (Please see Appendix C).

The third scope of the research consists of CIZEN-User experience. For this study,
pre-structured open-ended questions were asked and 16 tasks ((Please see Appendix E)
were determined through a model drawing and the application was made. The application
was made by using eye-tracking, stopwatch and, usability test notes (Please See Appendix
G) observation methods. With used eye-tracker device, interval duration, visit duration,
visit count and click count metrics were measured. After that, post-test (Please see

Appendix F) questionire was done to the participants.



With this research, the technical infrastructure and interface of CIZEN has been evaluated
from the user's point of view, and results have been obtained that will contribute to its
commercialization and widespread use in sheet metal forming design sector.

Firstly, persona, professional and CAD program experience were obtained from the
participants. Then, it was evaluated as practical in CIZEN program. In this context,
application was made through a drawing and diameter and thickness values of the model
were asked to be connected to the parameter. Here, it was observed how many minutes the
drawing was completed, the points it had difficulty in, and which command lost time
mainly. Afterwards, interface orientations, use of mause, adequacy of 2-Dimensional (2D)
and 3D commands, their opinions about the content and formation of the model tree, the
use of parametric modeling method, their opinions about special 3D catalogs in the
interface were asked. Finally, suggestions and comments on the overall appearance, design
and usability of the interface were requested. In order to understand the sheet metal
forming design logic, the process steps they followed while designing, the commands they
used most and the points they were forced to do, the revisions in the design changes and
the points they needed were asked.

The research questions were designed as qualitative and quantitative research.
Questions are focused on user explanations and program experiences. The reports obtained
from the interviews constitute the main data of the study. The research was conducted with
a total of 14 users. First of all, pilot application was made with 4 designers in MUBITEK.
With the pilot application, the achievement of the purpose of the questions was tested and
improved.

In the selection of the users, one of the qualitative sampling methods, homogeneous
sample which was suitable for the study purpose was selected. This method involves a
more detailed study with a focus. The focus groups generally consist of 4-12 participants,
with specially identified similar experiences. Open-ended questions are asked and
interviews are conducted using techniques such as brainstorming (Marchall, 1996). In
order to achieve the aim of our thesis, face to face interviews were preferred with the
participants in the focus groups. In this context, 10 designers working in sheet metal
forming design in Bursa province where the automotive sector mainly operates were
included in the research. For that, i prepared a persona form (Please See Appendix H) in
which writes the qualifications requried for researh.

In 83 case studies conducted by Nilson Norman Group, which is the world leader

in Research Based user Experience, it was seen that usability studies gave 5 users the most
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optimum results. However, in some studies, it was found that they achieved optimum
results with 8 participants and with 12 participants. Therefore, 10 participants were
included in the research. But i wanted to include one more participant for not getting to
risk while analyzing eye traking records. The study lasted between 45 minutes and 1.5

hours. All studies were digitally recorded.

1.5.Research Questions

The aim of this study is to contribute to increase efficiency in infrastructure and
interface usage of CIZEN program and to ensure its prevalence in sheet metal forming
design. In order to achieve this goal, the research questions were grouped under three main
headings: (i) productivity, (ii) simplicity and functionality, (iii) Interface.

These investigations were done by answering the research questions below:

(i) Productivity
e Compared to other CAD programs (CATIA V5), how is the efficiency of CIZEN on
command basis (edit toolbar, file menu, product menu, Part Menu, Sketch Menu)?
e How is CIZEN’s sheet metal forming design efficiency compared to other CAD
programs?
(if)Simplicity and functionality
e What are the most commonly used and needed commands in sheet metal forming
design?
e Are the CIZEN’S commands sufficient to design the sample model identified in the
research? If not enough, what commands should be added / edited?
(iii) Interface
e Are the instructions in the interface sufficient? If not, what are the
recommendations?
e Do the designs of the icons used in the design of the example model reflect the

command functions?
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1.6.Significance of the Study

The software is a great tool that is rapidly developing and has become one of the

indispensables of today. Especially for software that is at the key point of production such as
design, software brings great cost losses due to security problems and high licensing fees.
The fact that foreign software companies can easily obtain the most critical information if
they wish, poses a great threat to companies and public institutions. Without a doubt, the main
driving force of digital transformation is the software industry. The basis of achieving value-
added production and competitiveness in the economy is hidden in the software and design
sector.

The use of Computer Aided Design program in Turkey is about 20 years overdue by
member states of the European Union. The lack of a domestic and national program, the lack
of attention to technology and the high licensing fees have prevented the use of CAD
programs to spread. Because of the high license fees, unlicensed use is still common today. In
particular, the state party since 2010 R & D, innovation, with the increasing importance of
software and the CAD design program in Turkey has begun nationalizing their work. The
government supported the development of these programs, especially due to the risk of
information security in overseas programs. Among the developed programs, CIZEN program
became the first commercialized program. However, the prevalence of the program could not
be achieved. In this context, it is necessary to develop the features and capabilities according
to user opinions. Our thesis is of great importance in order to ensure that the program, which
is a high value-added and strategic product, can compete with international examples, to
ensure information security, to reduce foreign exchange expenses and to ensure user
satisfaction. Also this study was converted to TUBITAK Ardeb Code 1005 project. If this
Project is approved, our studies will continue and the interface of the program will be

completely changed with the results obtain.

1.7.Limitations of the Study

CATIA V5 was preferred for the efficiency analysis in the research section of the

thesis because of its similarity to the CIZEN program and the sector in which it is used. As
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CATIA V6 is not yet widely used, Version 5 has been analyzed. Within the scope of the
analysis, the commands of Edit Toolbar, File Menu, Product Menu, Part Menu and Sketch
Menu which are available in both programs were compared. Mold design has been made in
Catia V5, VisiCAD, SolidWorks and Cizen programs in order to reveal sheet metal forming
design methodologies in different programs. These programs are used in sheet metal forming
design in the sector. The user experience research was carried out using the Tobii X2 60 Eye
Traker with 16 tasks identified on a model drawing. The participants were selected on the
basis of volunteering among the designers working in the companies that design and

manufacture sheet metal formings in Bursa.

1.8.Structure of the Thesis

The first part of the thesis; problem definition, purpose of study, method, importance,
limits and research questions of research. In the second part, the concept of computer aided
design, its history and methods, sheet metal forming design and related literature research are
given. In the third part, the efficiency analysis studies in CATIA V5 and CiZEN, in the fourth
part, the user experience research and result takes place. In the last section, recommendations

are given.
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CHAPTER 2

THEORETICAL BACKGROUND

In this chapter will explain design, design process, computer aided design and its
history. This chapter also includes general information about sheet metal forming design

and technologies.

2.1. Design Description and Process

According to the Turkish Language Institution, design is the framework that
designs the paths and procedures to be followed in various periods of a research process.
Design is an important factor in producing a product. The design stage of the product
develops in the human mind and then gains an objective reality. Design is not just a
product, a case or an aesthetic. Design is a process. This process can be defined as
planning and organizing an action to predict and achieve the intended outcome Altin
(Altmok, 1987). All the works from creative thinking to drawing documentation of the
product (Rembold, 1985).

Design, as epitome of the goal of engineering, facilitates the creation of new
products, processes, software, systems and organizations though which engineering
contributes to society by satisfying its needs and aspirations. Every field of engineering
involves and depends on the design or synthesis process, which allows us to fulfill needs
through the creation of physical and/or informational structures, including machines,
software and organizations (Suh, 1990).

At the stage of defining the need, the existence of a problem is recognized by a
person and as a result action is taken to correct the problem. The move is to emphasize the
need for something to be noticed by any engineer, marketer or other person involved in any

defects found in a manufactured part.
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Shigley described that the process of designing a product consists of 6 steps.

Definition of Need
Definition of Problem
{ Design Change ]
Synthesis
E s = ) Yes
( l ) Design can be improved
Analysis and
Optimization
. J
l No
' % No
Assesstment
q ) v
v Design impossible for
Presentation given specifications

Figure 3. Design Process Stages

The main point in defining the problem is the specification of the object in its
design. These specifications in object design include physical and functional properties,
cost, quality and performance.

Synthesis and analysis are more related to the design process. A conceptualization
of a component or a whole system by the designer is the subject of analysis. Synthesis is a
repetitive step until the designer feels he has achieved the optimum design. In the
evaluation step, there are issues related to measuring the state of the design according to
the specifications in the problem description, ie fabrication features and testing of
prototypes. Quality, reliability and other criteria are also considered at this stage.
According to Shigley, the final stage of the design process is about the presentation of the
design. It contains all the documentation of the design, drawings, material properties and
lists. These design documentation basically provides for the creation of a design database.
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2.2. Computer Aided Design Concept and Importance of Using CAD

Program

As the name implies, Computer Aided Design is the realization of design processes
with the help of computers (Singh, 1996). The use of computers in design involves the
creation of the model in accordance with the defined desires of the design and the process
of achieving the best. Computer Aided Design systems provide a more efficient and
efficient working environment in design due to the fact that computers benefit from fast
computing power, information storage and new information generation facilities compared
to the classical design methods.

In the design process, the parts to be drawn are designed and modeled in two or
three dimensions, and the technical drawings are created with CAD software. CAD is the
blending of human and machine, working together to achieve the optimal design and

manufacture of product (Amirouche, 2014).

Characteristi
of Computers and,
Computer Programs

AAAAANAANANAA,

AAAAA

Figure 4. Characteristic of CAD

CAD is the act of utilizing computer technologies in order to achieve goals such as
shortening time, increasing quality, increasing efficiency and reducing costs during the
design process (Narayan, 2008). In addition to the traditional method, the designer uses
three The CAD system consists of a hardware, software and user trio-dimensional
programs such as Inventor, Solidworks, Catia, AutoCAD, NX, Fusion 360 and so on and
can realize the design of virtual environments. It allows the design results to be used
directly in the CAM environment, integration of design and manufacturing. CAD design
results are transmitted to CNC (computerized numerical control) part programming stage
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and the part is manufactured and CAD / CAM integration required for automation is
provided. A CAD can have many different drawing applications. Software is avaliable that
will produce many types of drawing. Some of common drawing applications of CAD
include: mechanical, architectural, electrical, electronic, piping, civil and 3D (Betoline,
1985).

The CAD system consists of a hardware, software and user trio:

[ CAD Systems ]
Hardware ]— [ Software ] 4[ User ]
PC ] Application ]
Data Entry Elements [ CAD Programs ]
\ 7 I
[ I |
Data Exit Elements [ 2-Dimensionel ] [ Surface ] [ Solid

Figure 5. Elements of CAD Systems

There are many advantages of using CAD over the traditional tools. Although some
advantages are quite apparent, others are more difficult to recognise. Following is a
summary of advantages of CAD:

e Faster production of graphics

e Modifications are easier to make

e Shorter time for design of similar parts

e Improved accuracy of the design

e Better line weight and consistency

e Faster placement of text on drawing

e Automatic to create symbol library

e Creation of isometrc and axonometric views of a 3D model (Filiz, Dereli, 1997).
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2.3. History of Computer Aided Design Program

The histroy of CAD can be viewed as a dialogue between the engineer and the
computer. Over the last several years, that dialogue has changed (Filiz, Dereli, 1997).
CAD grew from te needs of automotive and aerospace industries in the fifties. The drive
behind the computer systems revolution was production led and that the CAD systems that
also evolved were also based on that premise (Pugh, 1991). The general structure of CAD
systems is based on the interactive computer graphics (ICG) system. In these systems for
the user, the user is the designer himself; it provides data communication and allows the
creation of various images and drafts on the screen by giving commands to the computer
through various input formats (Keskinel, 1985). CAD is generally used for the creation,
renewal, analysis and optimization of a design (Narayan, Mallikarjuna, Sarcar, 2008). In
the last 40 years, software and hardware technologies have developed rapidly in the fields
of computer aided design and modeling. The programs used in the fields of engineering,
aviation and automotive have been specialized over time; Cinema 4D, Form-Z, Maya, 3DS
Max, Blender, Lightwave, Modo, SolidThinking, Rhino has developed software for art and
design in recent years, creating effective production opportunities for artists and designers.

The history of computer use in design and manufacturing engineering dates back to
1946, when the first computers that followed Electronic Numerical Integrator and
Computer emerged. At that time, finite element analysis and NC programs worked in batch
processing without graphical features. The first NC milling machine was developed with
the research project of the US Air Force to the Massachusetts Institute of Technology
(MIT) between 1949 and 1952. In the same years, the first graphical display at MIT was
connected to the Whirlwind computer. As NC machines and NC drawing machines were
introduced to the industrial market in the following years, work began to facilitate the
programming of these machines used in the production of complex parts in the aircraft
industry. The term Computer Aided Design was introduced for the first time during the
studies conducted at MIT between 1955 and 1959, which resulted in the development of
the first high-level NC programming language, Automatically Programmed Tools (APT)
(Ross, 1960). The feature of the APT language was that the part geometry was described
instead of the tool path. In the same years, G.C. The first industrial robot concept came into

being in 1954 with a patent granted by Devol.
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The first CAD system emerged at the academic level in 1963 with a doctoral
dissertation by Ivan E. Sutherland at MIT. In the system called Sketchpad drawing,
Sutherland demonstrated the possibilities of interactive operation on a refresh screen with
appropriate programming techniques and data structures. This system is the beginning of
computer aided design and also it has laid the foundation of computer graphics and flight
simulation.

For the first time, the designer could press the monitor and draw directly on the

screen with a lighted pen. Object-oriented programming and icon system were used in
Scetchpad software. In the same year T.Johnson made the idea of a drawing board three-
dimensional. In parallel with this study of Sutherland, a system called Design Augmented
by computer which will be used in automobile design in IBM has been developed.
This system was introduced at the fall joint computer conference in 1964 and led to the
expansion of many interactive CAD systems in the late 1960s. With this development,
CAD became widespread in civilian use and had the opportunity to work in electrical,
chemical and industrial engineering.

When 3D CAD programs were first introduced in the 1980s, most of the designs
were made on 2D CAD tools or on a hand-drawing board. 3D modeling was generally
limited to finite element analysis (FEA). On the production side, CAM programmers
created a CNC machining profile by converting the 2D drawing from the design
department into 3D.

In the 1990s, engineers began accessing desktop computers that were powerful
enough to create 3D designs using a desktop 3D CAD package. However, 2D drawings
were still the main means of communication between design and production. Mostly, 2D
drawings were converted into 3D models by CAM programmers so that they could be
processed in 3D CAM programs.

It was only in the late 1990s that design and manufacturing engineers shared 3D
models, eliminating the need for remodeling for CAM. This was especially true in the
sheet metal forming design and manufacturing industries. In these sectors, the tight
integration between the designer's 3D model and the sheet metal forming maker's 3D sheet
metal forming design has led to a fundamental change in sheet metal forming production
and has significantly reduced sheet metal forming production times.
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2.4. Computer Aided Design Methods

CAD has evolved at a tremendous pace, from simple 2D draughting, to more
complex 3D modelling, to the use of animation, parametric modelling and the linking with
artificial intelligence (Allen and Kouppas, 2012).

When CAD was introduced in the late 1960s, it essentially provided an electronic
drafting board for drawing in two dimensions. Through the 1970s CAD systems were
improved to provide three dimensional wireframe and surface model. By the mid-1980s
nearly all CAD products had true solid modelling capabilities. More recently, tools for
kinematic, stress and thermal analysis have been seamlessly linked to the sloid model so
that can be done along with modeling (Dieter, 1987). During the 1980s, CAD developers
gave engineers increasingly sophisticated geometry to help them represent the 3D World.
Wireframe modelling was the most rudimentary method for capturing this new World.
Using the same geometric elements that made up a blueprint: points, lines, arcs and
splines, engineers developed “stick-figure” representations of their designs. Surface
modelling then allowed the engineer to add “skin” to his wireframe model. Finally solid
modelling took CAD to the next logical step bye giving voliime to the surface design. With
each of these advances, the engineer gave the computer more information of design (Filiz
and Dereli, 1997).

2.4.1. Two-Dimensional Design

The evolution of CAD has followed an interesting path, migrating from aircraft to
automotive to architecture to animation to artificial intelligence, gaining richness en route.
Computer Aided Design also used to be known as Computed Aided Draughting, and this is
an indicator of CAD’s two-dimensional origins. The first CAD packages were largely
replacements of the drawing board, producing predominantly orthographic and isometric
drawings. The huge advantage of CAD was its ability to duplicate elements allowing for
quick modifications of part drawings, easy sharing of files, and dramatic reduction in the
time taken to produce and edit drawings. There was also a key advantage in electronic

storage of files, meaning that files could readily be duplicated and shared (particularly
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important when the design team are working in different locations and manufacture is
occurring overseas). The need for plan chests full of drawings in each location quickly
became a thing of the past. Thankfully, but also sadly for the loss of this artistry, those
days are gone and technical drawings are now almost exclusively computer generated. This
has dramatically accelerated the design detailing and development process. Many CAD
packages now include standardised parts files, so designers can simply ‘drag and drop’
items into their design drawings.

For instance, standardised items such as doors, windows and various building
panels can be retrieved from a directory and dropped into architectural plans; or in
engineering, standardised pipes, tubes and mechanical fixings can be quickly inserted into
drawing files. This not only speeds up the process of producing detailed drawings and
plans, but also ensures dimensional accuracy.

Importantly, producing drawings in CAD means that the same computer file that
produced the drawing can also be used to generate cutting paths for the manufacture of
items, thus resulting in a far more efficient and accurate process. This translation from
CAD draughting to digital making is often referred to as CAD/CAM, where CAM stands
for Computer Aided Manufacture. Many 2D CAD applications now incorporate 3D
capabilities, but the development of 3D CAD systems have, by and large, superseded their
2D cousins (Allen and Kouppas, 2012). Figure 7 shows orthographic 2D design example.

300

200

Figure 7. Two-Dimensional Design Example (Designed with Catia V5)
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2.4.2. Three-Dimensional Design

The three-dimensional shape is conveyed with orthographic projections. This is
little better in delivering information than a conventional hand-drawn portrayal. The
advantage is in the ability to make easy drawing modifications and the ability to use
predawn modules (Dieter, 1987). We can say that 3D Design includes three modelling

types.

2.4.2.1. Wireframe Modelling

Wireframe models also called edge-vertex models are the simplest methods of
modelling anda re most commonly used to define computer models of parts especially in
computer aided drafting systems (Filiz, Dereli, 1997). Wireframe models are the easiest
method of modeling and are used in the definition of models in computer aided
presentation systems. The most important reason for this is the simple and easy creation of
wire mesh patterns. At the same time, little time and memory is sufficient in relation to
each other. Thus, this type of modeling needs can be met in low-configuration computers.
At the same time, the wire mesh models are used as a projection that allows the NC
machine to follow the cutting path. Wireframe models often are confusing and difficult to
interpret because of extraneous lines. Wireframe models require less computer time and
memory space and provide little information about surface discontinuities. Specifying
point and lines in space creates them (Amirouche, 2004).

The wireframe method, which is used to represent a three-dimensional geometry, is
based on the expression of the object in the three-dimensional space with border lines
delimiting the object. There are no surfaces to identify the object, except for lines and
curves indicating edges. Wireframe models are early examples of geometric models and

their origins date back to the 1960s. Figure 8 shows Wireframe examples.
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Figure 8. WireFrame Modellig Exapmles

2.4.2.2. Geometrical Modelling

A geometric model representing a component in computer memory may be a 2-
dimensional or 3-dimensional type depending on the capabilities of the CAD system and
the requirements of the users. It is not difficult to understand that a 2D model represents a
flat part and a 3D model provides respresentation of generalised part shape. In general
there are three types of modelling in common use to represent a physical object in CAD
systems (Filiz, Dereli, 1997). Geometric modelling is associated with surface and solid
modeling (Amirouche, 2004).

2.4.2.2.1. Surface Modelling

Surface models overcome many ambiguities of wireframe models. They define
part geometries precisely and help produce numerically controlled machining instructions,
in which the definition of structural boundaries is diffucult. Connecting various types of
surface elements to user-specified lines creates surface models (Amirouche, 2004).

A higher level of sophistication in geometric modelling is the surface model which
can overcome of ambiguities of wireframe models. A surface model can be built by
defining the surface on the wireframe model. The surface model may be constructed using
a large variety of surface features often provided by many CAD systems (Filiz, Dereli,

1997). With such a surface model the defination of the object is more complete and the
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model can be used with finite-element analysis and NC machining programs. Color-shaded
images (rendering) may be created (Dieter, 1987).

The plane is the most basic feature to represent a surface element. More complex
shapes can be defined by tabulated cylinders, ruled surface of revolution, sweep surface
and fillet surface. Surface models do not actually represent the solid nature of parts.
Because they contain no information describing what lies within the part interior. They can
not be used as a basis for engineering analysis programs such as finite element model
analysis for stress abd strain predictions (Filiz, Dereli, 1987). Figure 9 shows surface

modellin example. This model was designed with CIZEN CAD Program.
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Figure 9. Surface Modelling Example

2.4.2.2.2. Solid Modelling

Solid models are recorded mathematically in the computer as volumes bounded by
surfaces rather then as stick-figures. As a result, it is possible to calculate mass properties
of the parts which are often required for engineering analysis such as finite element
methods for engineering for interference checking (Filiz, Dereli, 1997). Solid models
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provide information about what is inside the 3D model as well as information about the
surface of the object (Dieter, 1987).

A solid modelling system must unambiguously describe the three-dimensional
shape of the object. It must be able to distinguish between the inside and the outside of the
object and be able to support the calculation of mass properties such as wieght and moment
of inertia (Dieter, 1987). Solid modeling is used define geometry and volume
unambiguosly; it provides the ultimate way to describe mechanical parts in the computer.
Unlike wireframe and surface modelling, solid modelling provides the accuracy needed for
precise mechanical design. It has the potential to create a database that provides a complete
description of the part to downstream applications. Solid model are constructed in two
ways, with primitives or with boundary defination. Both of these methods develop
complex geometries from successive combinations of simple geometric operations
(Amirouche, 2004).

Solid modelling mathematical algorithms require a certain manipulation of
geometry to obtain the desired shape. There are several techiques used fort he construction
and editing of solid object. Some are promising for future developments, and others are
currently in use and quite popular. These techniques include; boolean operation, sweeping,
automated filleting and chamfering, tweaking, fleshing out of wireframes and projections.
None of these techniques seems to be adequate by themselves, so the ideal solid model
system should support several them. A common feature of the techniques considered in
this section is the ability to do a number of modifications with minimum user input
(Amirouche, 2004). Figure 10 shows solid model example. This model was design with
CIZEN CAD program.

2.4.2.3. Parametric Modelling

The meaning of the parametric modelling is that parameters of the model can be
changed, to modify geometry of the model. With developing technology, parametric design
method has been developing in order to add flexibility to design. It is the most powerful

technique to help you make topological changes in design (Khan, 2017).
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Parametric design is about setting dimensions and tolerances so as to maximize
quality and performance and minimize cost (Dieter, 1987). In a parametric design, the
engineer selects a set of geometric constraints that can be applied for creating the geometry
of the component. The geometric elements include lines, arcs, circles, and splines. A set of
engineering equations can also be used to define the dimesiones of the component
(Amirouche, 2004). Parametric design systems help users manipulate the lenght, angle, and
pitch of a particular component. Moreover, the parametric system can produce designs that
are more meaningful than those generated by traditional CAD systems. Designers,
analysts, and production engineers can work with the same solid model, extracting an
adding information according to need (Amirouche, 2004).

In these techniques, design process starts by parameterizing the important features
of design models. Relationships between design parameters are defined as design
constraints, which help to retain the model feasible during the modification of its design
parameters (Khan, 2017). Figure 11 shows how parametric design can be do. This design
made with CIZEN CAD Program.

Commonly, 3D surfaces in CAD are referred to as parametric surfaces, and they
can be mathematically represented by Nurbs, or Non-uniform rational B-Splines, which are
like rubber sheets stretched over the surface. Imagine then, a grid of lines projected over
this sheet with control points to allow the surface to be stretched and manipulated by the
designer to create complex free-form surfaces. This is how dynamic models can be created,
by patching together a series of these NURBS surfaces (Allen, Koupass, 2012). The goal
of the CAD parametric modelling is to create a 3D representation, flexible and complex
enough to encourage the engineer to easily consider a variety of designs. (Khan, 2017)

Parametric design systems help users manipulate the lenght, angle, and pitch of a
particular component. Moreover, the parametric system can produce designs that are more
meaningful than those generated by traditional CAD systems. Designers, analysts, and
production engineers can work with the same solid model, extracting an adding
information according to need (Amirouche, 2004).

In recent years, special software has been developed for parametric modeling
(Generative Components, Paracloud). The characteristic of these programs is that each
component of the three-dimensional model is created in relation to the other component
and its numerical values can be changed at any time. In such programs, rather than
standard commands, mathematical formulas of these commands, for example; The

mathematical series of copying or duplication operations can be achieved by sequence
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operations. Parametric design and modeling programs are widely used in engineering,
industrial design and transportation industry (Akipek and Inceoglu, 2007). In recent years,

it is seen that parametric modeling studies have been done in our country.
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Figure 10. Solid Modelling Example
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Figure 11. Parametric Design Example
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2.5. Use of Computer Aided Design in Sheet Metal Forming Design and

Technologies

The device, which produces identical parts within desired size limits and without
chip removal in the shortest time, helps to keep the material consumption and manpower to
a minimum and which works with machine tools, is called sheet metal sheet metal
formings. Parts produced with sheet metal formings have entered every part of our daily
life. Parts produced with sheet metal formings are used in kitchen materials, electrical-
electronics industry, especially in the automotive industry and other branches of industry
that cannot be counted (Ministry of Education, 2011).

Sheet metal forming design and manufacturing is one of the most complex and
expensive production stages in the industry. For example, an average of 1200 sheet metal
formings is required for the production of an automobile. Between 100 and 600 standard
parts are required for each sheet metal forming. A design with such a complex process is
quite prone to error, cost and loss of time. The error or prolongation of the sheet metal
forming design steps adversely affects the cost and delivery times of a new product.
Improvements in sheet metal forming design processes greatly affect sheet metal forming
lead times. Sheet metal forming design times and design quality are the most important
factors that affect the cost of sheet metal forming sets to be made. Design times vary
depending on the type of sheet metal forming to be made, the size of the part, the
symmetry of the part and the sheet material used. The fact that the sheet metal forming
design process is as accurate and efficient as possible reduces the cost of parts.

Figure 12 is an example sheet metal forming design. This design was designed for a
car body side by Mubitek Company. Design lasted 350 hours and had 580 standart parts.

Straight from the National Union of Turkey (UKUB) in our country with an official
letter to the data received 5,000 sheet metal forming manufacturers and has around
100,000 employees. 35% of this number (1,750 companies, 35,000 employees) is the sheet
metal sheet metal forminging sector. It is stated by UKUB that this number does not
include design offices. In addition to these companies, dozens of designers work in the
sheet metal forming design departments in the main and automotive sub-industries. The

biggest challenge faced by these designers is to use the information available to predict the
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future. The accuracy of the estimation is achieved in the degree of accuracy (Bayazit,
1994).

Figure 12. Bodyside Sheet Metal Forming Design

The design of sheet metal sheet metal formings by classical methods consists of
long-term calculations and drawings. Selection and drawing of many elements in sheet
metal forming design is time consuming because it is the repetition of similar processes
(Cetinkaya, 2000).

The introduction of automation to modern technology is increasing day by day and
the necessity of this is heard in our country. It is seen that computers are adopted as an
auxiliary tool for designers (Bayazit, 1994). Designers have to evaluate everything and
place it in the most appropriate place. The structure, the relations with the environment, the
connections with the infrastructure, the materials, the technology have to think about them
all. Function, the producer and the consumer should address together (Bayazit, 1994).
Sheet metal forming industry is a sector that includes advanced technology.

Sheet metal is widely used for industrial and consumer parts because of its capacity
for being bent and formed into intricate shapes. Sheet-metal parts comprise a large fraction

of automotive, agricultural machinery and aircraft components and of consumer
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appliances. Successful shee-metal forming depends on the selection of material with
adequate formability, the proper design of the part and tooling, the surface condition of the
sheet, selection and application of lubricants, and speed of the forming press. The cold
stamping of a strip or sheet of metal with dies (sheet metal forming) can be classified as
either a cutting or forming operation (Dieter, 1987).

During new vehicle model development, the stamping process and sheet metal
forming development for sheet metal parts play an important role in assuring the assembly
of body in white within the limited lead time (Chen and et all, 2013).

There are various studies in literature to improve sheet metal forming design and
manufacturing process and to reduce costs.

Lee and his friends (1997) gave various assembly relationships to a base sheet
metal forming set, and assigned these relationships to parameters. In this way, they were
able to update the pattern and adapt it to new situations. They also entered the information
of the standard elements in the prepared parameters so that they could quickly create a
material list. With this technique they have created sheet metal forming design modules.
This technique is a computer aided parametric design.

Myung and Han (2001) assembled the machine elements with the database they
prepared. To do this, they used the expert system approach technique.

Duffey and Sun (2003) used computer programming to design progressive patterns.
With a user interface prepared by Kumar and Singh (2004), a skeleton was created to help
draw programmatic patterns in the AUTOCAD environment.

Chu and his friends (2004) were able to make the necessary element picture ready
for design with a user interface before the sheet metal forming design of the automobile
tire was prepared.

By Lin and his friends (2006), the rules were assigned to the drawing sheet metal
forming set prepared in this study, so that the sheet metal forming could be adapted to new
situations. This set, which is prepared in the “Pro / E” solid model design program, takes
the information about the press and other sheet metal forming design information from the
parameters which are a feature of cad program. This technique is a computer aided
parametric design approach.

Kim and his friends (2006) with an interface have been able to prepare to control a
small and simple cutting pattern. In this study, Basic Visual Basic 6.0 programming
language is used. With this study, the sheet metal forming set was standardized. Pattern

information is entered into the Access Ms Access database. The simplicity of the sheet
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metal forming is the most important factor in the effectiveness of the study. They used
parametric design approach in their study.

Skarka (2006) used the “Knowledge” module, a special extension of the CATIA
program. This module allows writing rules for the desired transactions. The study is an
example of the development of solid model programs. The technical expert is the system
approach.

Bintas and et all (2011) wrote macros and obtained parametric intelligent design
libraries by using “Knowledge CA module, a special extension of CATIA program.

As a result of the rapid progress of today's technology, technical infrastructure and
features of CAD programs are improving day by day. In order to determine future
predictions and to reveal the CAD market in sheet metal design sector, various interviews
were made with CAD distributors and a report was prepared. You can see the report in
detail in Table 2.
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Table 2. CAD Distributors Report

Company | About Company | Licensing | How  will CAD | Usage of | Other
Fees How | applications be in the | Programs in | information
much (per | future? Sheet Metal
year) Forming

Design?

CADBIM | Cadbim Computer | Rental All software will be | Autodesk has | -

Industry Tic. Ltd. | system is | Cloud Based. modules  for
Sti. Was | applied. plastic  sheet
established in | The Virtual - Reality and | metal forming
1993 in Izmir. The | licensing | Augmented  Reality | gesign. Also it
company aims to | fee is | applications will be | i ysed in
establish between $ PSEd- For _example, Turkey. But
infrastructure  for | 500 and $ | Instant meetings can | for sheet
CAD companies | 20,000. be held and designs | formwork
and provide can be controlled | There are
necessary training regardless of space | people  who
and technical and time. Artificial | q¢ our
consultancy.lt s Intelligence  will be | |pyentor
Autodesk used. For example; | hrogram. |
authorized dealer. working conditions of | gont  know

the part to  be | the number.

designed, production

information, material

preference and so on.

subjects  will be

selected and the

design will be made
up to a certain point
automatically.

(Cont. on next page)
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Table 2. (Cont.)

Company About Company | Licensing How will CAD | Usage of | Other
Fees How | applications Programs in | information
much  (per | be in  the | Sheet Metal
year) future? Forming
Design?
Erdal Firat | Design, Prices for our | Drawings We have 100 | There is a
Engineering | Manufacturing and | Surf Designer | drawn by hand | pieces of sheet | special
Engineering program in 2 dimensions | metal sheet | program used
software sales, | range from $ | can be | metal forming | in  Germany
training, support, | 7,000 to $ | transferred design license in | for the design
consulting and | 20,000 easily in 3| Turkey. We | of sheet
service  provides lengths. have 40 licenses | formwork. But
services. It is the only in Bursa. | | can't
authorized dealer Plastic sheet | remember his
of Surf Designer metal  forming | name. The
program of design is not as | design is
American origin. difficult as | difficult
sheet. because sheet
sheet  metal
formings have
a complex
structure. Most
programs  do
not have the
capabilities.
SES 3000 It was established | Solidworks Cloud The Solidworks | -
in 1994 and is | prices range | computing, program is used
engaged in the sale | from $ 3,000 | artificial in sheet metal
and technical | to $ 30,000. intelligence design.
support of CNC will be used. However, it is

machine tools and
CAD [/ CAM.
Solidworks is an
authorized reseller.

insufficient on

multi-form
surfaces. That's
why Catia is
preferred.

(Cont. on next page)
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Table 2. (Cont.)

Company About Licensing How will CAD | Usage of | Other
Company Fees How | applications be | Programs in | information
much  (per | in the future? Sheet Metal
year) Forming
Design?
Armada Provides Solidworks The Solid | In  progressive | The Solidwork
Software engineering prices range | program is also | patterns, the | program  will
services and is | from $ 3,000 | moving to the | capabilities of | soon switch to
an  authorized | to $ 12,000. cloud. the solid | the annual
Solidworks Everything will | program are | rental  system.
dealer. be on the virtual | insufficient. However, this
server. That's why it's | situation  will
Therefore, there | not used much. decrease the
is no possibility sales of the
of making program.
mistakes. Because our
country  does
With  artificial not lean
intelligence, towards the
they work for a rental system.
similar product
search feature in
design.  When
the program is
loaded, similar
designs will be
drawn. This
feature will help
to determine the
price of designs
and to facilitate
the design
Tekyaz Turkey Solidworks Cloud There's a | programs made
distributor prices range | computing, AR | Cimatron for sheet sheet
SolidWorks is a | from $ 3,000 | and VR | program in | metal
company to $ 15,000. technologies America. A | forminging in
specializing in will be used. special program | Turkey will be

the sector as a
SolidCAM
Turkey
Distributor and
Cimatron CAD
Turkey
Distributor /
CAM /[ CAE.

for sheet sheet
metal

forminging.
Planning to set
the price
between $ 4,000-
5,000 for next
year.

a very accurate
work. Domestic
software is very
important  for
the domestic
manufacturer.

35




CHAPTER 3

COMMAND BASED PRODUCTIVITY ANALYSIS
BETWEEN CiZEN AND CATIA V5

In this chapter, the commands were analyzed in the Cizen program and the Catia
V5 program. Catia developed by Dassault Systems Company especially is used automotive
sector, aircraft production and other simulation sector. Catia has CAD/CAM/CAE solution
packet. But Cizen has just CAD solution. So we just compared with CAD solutions. We
analyzed command based productivity between Cizen and Catia V5. The commands in
Cizen program were compared with Catia V5. These commands are Edit Toolbar, File
Menu, Product Menu, Part Menu, Sketch Menu. We also we examined general interface.

3.1. Comparison of Cizen User General Interface with Catia V5

In this part Cizen working place and general interface including Start Screen,
Worksheet, Save, Sketch, Part and Product was compared with Catia V5. Fistly Cizen and
Catia V5 general and start screen interface was compared. As a result of comparison, it
was seen that the programs have similar interface. But in the Catia program the caliper
element was found to be more useful visually and functionally. There is not a different
interface in Cizen for moduls. Solid and surface command are in same interface. In Catia
V5 there are diffent interfaces each modul. Another interface comparison is that in Cizen
the feedback link is in login screen, in Catia there is in all working place.

In Table 3 also, opening worksheet and save document were compared. Opening
worksheet is similar in Cizen and Catia V5. But it is seen that, the variety components
created in Catia program is high and interface design is more advenced. Redirects were
found useful in both programs to save documents. A comparison was made between the
programs for sketch and part. Both programs generally is similar. There is a different in
product tree. Catia program has more flexible product tree. So that this is found more

useful. In sketh in Cizen, it was seen that commands are limited. Product menu also was
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compared between. In this, interface design are similar. Just in product tree there are
structural differences. In Cizen, the assigned parameters and relationship between the parts
are at the top of product tree, but in Catia at the end. Also in Cizen, assembly commands
are limited.

As can be seen Table 3, Catia V5 has more commands and capabilities than Cizen.
Although the design style and commands are similar, the interface usage and placement

and capabilities are different.

3.2. Comparison of Cizen Open and Edit Toolbar Menu With Catia V5

In this part it was given information about the open and edit toolbar in which there
are the commands such as assembly design, part design, open, import and export.

As can be seen Table 4, opening new file and/or reopening existing file, editing and
exporting can be 50% faster and efficient than the Catia program. Because Catia is a
general purpose design program, it contains many different moduls. This results in waste
of time and ineffiency. Also, when the comparisons were examined, it was concluded that,
assembly, import, export, part and returning part ease of use are similar. But, it was seen

that, Catia has much more file types.
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Table 3. Summary Table Comparison of Cizen General Interface With Catia
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Table 4. Summary Table Comparison of Cizen Open and Edit Toolbar With Catia V5

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN CATIA
COMMAND COMMAND
USAGE USAGE
Assembly F;:;i:" ?;Z::S“:‘_:;num prachr Pencere Yardim | 1 camavs - producty) — e — -Click Yeni | -Click Start Icon
i p—— - N = %] ENOVIAVSVPM File  Edit View Inset Tools  Analyze  Window  Help H
Design D j_d.__ TN T8 AN B e vy Montaj Icon ) Click
8 e Assembly
S Design from
Analysis & Simulation -
AECyl;\ant * 553 Product Functional Telerancing & Annotatic MeChanlcaI
Yeni Montai: It all ¢ Assembly Design: It allows us to open a new assembly file. From Design Tab
ent bl or;_IaJ.L at (ijst l:f] (t) opler;t afnter:/v the Start tab at the top left of the screen, scroll to the Mechanical
assembly Tile. Located at the top feft of the Design tab, and then click the Assembly Design tab.
Home page.
Part Design %3 Gizen Deneme Sirima I CATIA S - Procuct Part -Click  Yeni | -Click Start Icon
Dosya Dazenle Garindm  Araglar  Pencere  Yardim EMOVIAVSVPM  File  Edit  View Insert  Tools  Analyze  Window  Help
: - parga lcon
N (] 1l = I IRl 5 e v -Click Part
Infrastructure .
Mechanical Design > L{?)Ean Design DESIgn ) from
s Shape P B¥ Assembly Design MeChanlcal
- Design

Yeni Parca: It allows us to open a new part
file. Located at the top left of the Home page.

Design: It allows us to open a new part file. From the Start tab at the
top left of the screen, scroll to the Mechanical Design tab, and then

click the Part Design tab.

(Cont. on next page)
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Table 4. (Cont.)

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN CATIA
COMMAND COMMAND
USAGE USAGE
Open v BEEet "I CATIA V5 - Productl] -Click A¢ Icon | -Click File Icon
Dosya Dizenle Gérdndm  Araglar  Pencere  Yardim . - - =
: — l'j = AR n Stat  ENOVIAVSVPM BEl= - Edit  View  Inset  Tools  Analyze  Window Click Open
N :'!— ' New... Ctrl+N )
‘ — = N Productl D ol .
T— @Neyfrom...
—l Applications Ctrk0
Ag: _'t allows us to open an assembly or part file | open: 1t allows us to open an assembly or part file
previously created in Cizen. previously created in Catia. From the File tab at the top left
of the screen, click the Open tab. (Shortcut Ctrl + O).
Import 3 Gizen B e -Click Dosya | -Click Start
[ Dosya ] Dazenle Goronom  Araglar n Start ENOVIA V5 VPM m Edit  View Inset  Tools Analyze Window  Help ICOn
- ;eni 3 B ﬁ:p‘ Productl Nm" S -From the
: P:rca Ac Applications  &i0p=as ) -Click Ige | Infrastructure
Tamind Kapat DOSya Aktar tab, C|ICk on the
B Kaydet Ctrl+S Import: It allows us to open the file created in other CAD | Icon EIOdL:Ct tab
Farkli Kaydet programs. It is not directly in the form of an operation anrduc:v(/?tch atlo
| iceDosya Aktar I command. In the Product environment, select the file you the Product
R Disa Dosya Altar want to open from the Open tab and open it. environment.
Cikag

Ice Dosya Aktar: It allows us to open the file
created in other CAD programs. From Dosya tab,
click Ice Dosya Aktar to select the file you want to
open in the Cizen and click Ag.

-Click File

-Click Open

(Cont. on next page)
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Table 4. (Cont.)

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIiZEN CATIA
COMMAND | COMMAND
USAGE USAGE
Export #3 Cizen - Yeni Montaj B CATIAVS - [Part1] -Click Dosya | -Click File Icon
" Dosya Duzenle Garinam  Arac EJ start  JECB Edit  View  Inset  Tools  Window Icon )
: : -Click Save As
i Veni ’ D — T -Click Disa
ia. L A = 7@Naﬂfrom... Dosya Aktar -Select the
v o ParcaAg || [=F Open.. Ctrl+ O lcon desireq
Timind Kapat Close extension.
B Kaydet Ctrl+5 Save - The export is
Farkl Kaydet performed.
ige Dosya Aktar
I Diga Dosya Altas I Export: Allows us to export files created in Catia. It is not
directly in the form of an operation command. The data to
8 Chg be transferred from File Save As tab is exported in the

Disa Dosya Aktar: Allows us to export files created
in Cizen. From the Dosya tab, click Disa Dosya
Aktar to select the file you want to export from the
Cizen and click Kaydet.

desired extension format.




3.3.  Comparison of Cizen Product Menu With Catia V5

Assembly design can be made with intuitive and flexible user interface thanks to
product menu. Assembly designs consist of multiple part or pruduct. An assembly file is
created by defining the relationship between these files. The most commonly used modules
in Catia is product menu. This menu consist of existing component, save, delete, capture,
volume filter, surface filter, curve filter, point filter, pan, zoom in-zoom out, fit all in, hide
all axis system, opacity-graphic properties transparan, top view, bottom viex, left view,
right view, front view, back view, isometric view distance, fix, coindicence, angle,
paralelism, perpendicular, formula, snap, formula string, formula operasyonel, formula
boolen, concentricity, tangency, manipulation, measure between, measure item, meausre
the thickness, knowledge adviser, measure inertia and bounding box.

In this comparision it was seen that, the design can be made in a few short steps in
some operations. But it was also seen that, Catia has more advanced features for some

commands such as measure commands.

3.4. Comparison of Cizen Part Menu with Catia V5

Part menu includes command groups in which part design can be as solid model. It can
be done 3D model using 2D model which is previosly designed. The designs made in this
menu are transferred to other moduls. After that design process is started. This menu
consist of pad, shaft, rib, basic hole, gradual hole, edge fillet, angle-edge fillet, edge-edge
chamfer, draft angle, spiral, add, remove, translation, rotation, scaling, symmetry, mirror,
axis to axis, rectangular pattern, user pattern, extrude, revolve, sweep, split, join and offset.

In this menu, some operations can be made in short steps. But it was seen that, Catia
has some user-friendly functions such as hole, edge and champher command. But Cizen
does not have these functions.
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Table 5. Summary Table Comparison of Cizen Product Menu With Catia

Close

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Existing #4 Cizen - Yeni Montaj -Click Par¢a a¢ Icon -Click Insert
Component d Dosya Dizenle Goriinidm  Araglar  Pencer
: o - - -Click Existing
il — i
- '-E 4 B Component
-Choose File and click
Open
Existing Component: It enables us to open
your part or assembly which was created in
Par¢a Ag: It enables us to open your part or . .
. o Catia before. In the Assembly Design
assembly which was created in Cizen before. In . . .
: i environment, click the Insert and Existing
the assembly environment, click the Parca Ag . .
. . . Component tabs, respectively. Select the file
icon, select the file to be opened, and click Ag. . .
you want to open from the incoming screen and
click Open.
Save #3 Gizen - Yeni Montaj ~ B -Click Kaydet Icon -Click File
# Dosya Dizenle Gérindm  Araglar  Pencer B st ENovAusveM [T Edit  View Inser  Tooks Anshze  Window| H
5 : Iy -‘.;a ] -Fli ﬁﬂ‘ Product1 %i:_fmm £y -Click Save
4 . - Applications  |EZEE Ctri+0
: -~ dm)
@' izen

Kaydet: Saves files. Activates in assembly or part
environment.

Ctrl+§

Cava Ac

Save: Saves files. In Part Design and Assembly
Design environments, file is saved by clicking
File and Save tabs respectively.

(Cont. on next page)
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Table 5. (Cont.) 1

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
n Start ENOVIA VS VPM  File View Insert Tools Window E
"‘. Dosg,ra Dizenle Gérdndm  Araglar  Penc 3 gi::;fdltmnﬂketcherparﬂ E:;i _Click Delete
E ﬁ i‘t‘ Productl
= = L—%ﬁ Partl (Part1.1) YN cuiex
1 @] —— é{a -:F' O / 1 ' b Applications f‘j:ty Ett"‘*i
@ izE“ Paste Special..
¢ VeniMonta T o]
Sil: Allows us to delete selected items from the | Delete: Allows us to delete selected items from
design tree or drawing screen. the design tree or drawing screen. After
selecting the item to be deleted, click Edit and
Delete respectively to delete.
Capture 3 Gizen - Yeni Montaj ) ;C;rvzi[\:m”gdn View  Insert  [IEEIIN Window  Help -Click Araglar -Click Tool
'H. Dosya Dizenle Gardndm | Araglar  Pencere  Mubitek [Autom: <] [auto =] Auto jmﬁx)fo,m‘am A Click |
s H Skeg Analizi - | nshot -Clic mage
i — == C Macro Command
@ Ean I 4, Ekran G&rantosa Al - %V,deo :
oL el Yensshne i Click the Capture

Tolerans Ekle

Ekran Goriintiisii Al: Allows us to take a

screenshot.

Capture: Allows us to take a screenshot.

command and take a
screenshot from the
window that appears.

(Cont. on next page)




Table 5. (Cont.)

1 Dosya Duzenle Goranom  Araglar  Pencere  Mubitek  Yan
o - B
: ! o | -

U -Lol <

@Eizen ‘o

Kat1 Secim: It is a kind of filtering that facilitates
solid selection.

g stert
Y |

N pyo T
-‘%ﬁ Part1 (Part1.1)

ENOVIA V5 VPM  File

Applications

Volume Filter: It is a kind of filtering that
facilitates solid selection. Used in Assembly
Design or Part Design environments. Click the
View, Toolbars, and User Selection Filter tabs.

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Volume Filter SRChen - YeniMonty " CATIA V5 - [Producti] -Click Kat1 Se¢im -Click View

-Click Toolbars

-Click User Selection
Filter

-Click Volume Filter

Surface Filter

#4 Gizen - Yeni Mantaj

1 Dosya Dizenle Gorindm  Araclar  Pencere  Mubitek Y
F (— (g — s Vi 1 |
— j : = e H lj > — -

ULzl @O @:

G;Jiizen

Yiiz Segim

Yiizey Secim: It is a kind of filtering that
facilitates surface selection.

EJ CATIA VS - [Productl]

B Start

ENOVIA VS VPM  File

S P uace e

- ﬁﬁ Partl (Partl.1)

L

Applications

Surface Filter: It is a kind of filtering that
facilitates surface selection. Sirasiyla Click the
View, Toolbars, and User Selection Filter tabs.

-Click Yiiz Se¢im

-Click View

-Click Toolbars

-Click User Selection
Filter

-Click Surface Filter
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1 Dosya Dizenle Garindm  Araglar  Pencere  Mubitek  Yardim

=== -
Mo L 2 © O BN e seam

@‘iizen

Uc¢ Nokta Secim: It is a kind of filtering that
makes point selection easier.

B CATIA V5 - [Product]

B tart

EMOVIA V5 VPM  File

:
|Point Fitterg¥g (T

-ﬁ& Part1 (Part1.1)

Applications
Point Filter:
It is a kind of filtering that makes point selection
easier. Click the View, Toolbars, and User
Selection Filter tabs.

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Curve Filter #3 Gizen - Yeni Montaj B CATIA V5 - [Productl] -Click Kenar Se¢im -Click View
@ Dosya Diizenle Gorindm  Araglar Pencere  Mubitek
: = . : lEY stat  ENOVIAVSVPM File ]
B M "1 ~"0 - S ECH -Click Toolbars
: —_— AL e (@) A e
O -Lx. OO0 43 Kenar secim | 3 -Click User Selection
@ Gizen et Curve Fite T W1 -
‘wq_ ‘ Filter
s 9 . _
. . o % Partl (Partl.1) -Click Curve Filter
Kenar Sec¢im: It is a kind of filtering that makes ..
i . Applications
curve selection easier.
Curve Filter: It is a kind of filtering that makes
curve selection easier. Click the View, Toolbars,
and User Selection Filter tabs.
Point Filter Sizenp Yeni Moniq) -Click U¢ Nokta Se¢im | -Click View

-Click Toolbars

-Click User Selection
Filter

-Click Point Filter
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o
.l

=1==1 - K
210
Cizen

> @ Yeni \’akmla;tlr-Uzakla;tlr]

——

i
| -,J:I P

Yakinlastir-Uzaklastir: Allows us to zoom in
and out. Zooms in and out of the drawing by
moving the mouse back and forth while holding
down the left button.

2 Pmductl

Applications

Zoom In - Zoom Out: Allows us to zoom in
and out. The shortcut for zooming in CATIA is
as follows; Ctrl and mouse wheel are held down
and the mouse is moved back and forth.

performed by moving
the mouse back and
forth.

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Pan #3 Gizen - Yeni Montaj — — -Click Tas1 -Click Pan
@ Dosya Diizenle Gorinidm  Araglar  Pencen pagniwg 20 1 hE BAGE %
A EE M o Q, -The  operation is | -The  operation s
L__| . : 3 - . .
— P _[T:_} — Pan: It allows us to move the drawing. After | performed by holding | performed by holding
7 @J Il SN R O o a5 | click the Pan icon, you can move to the desired | down the left mouse | down the left mouse
@‘%q_l location on the screen by holding down the left | putton. button.
i mouse button.
Tagi: It allows us to move the drawing. After
click the Tas1 icon, you can move to the desired
location on the screen by holding down the left
mouse button.

;oomg _a et il B CATIA V5 - [Productl] —UClick1I< Yakimnlagtr — | - Zog_m in-out clirc]k
oom Out - aklast accordin to the
u " Dosya Diazenle Gardndm  Aragl B start S g 2 | zaxiagtr . nd .

) | desired operation and
- The operation is | move the image a little.

- The same operation is
done by holding down
Ctrl + mouse wheel
and moving the mouse
forward.

0s

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Fit All In #4 Cizen - Yeni Montaj E1 CATIA V5 - [Productl] -Click Ekrana Sigdir -Click Fit All In
@ Dosya Dizenle Géranidm  Araglal Eg start EMOVIA V5 VPM
-—
e = =N 1
() Cizen - . :
> 8 YeniMontaj | Ekrana Sigdn | Applications
Ekrana Sigdir: Allows us to fit the drawing to | Fit All In: Allows us to fit the drawing to the
the screen. screen.
Hide All Axis | |4 Gizen - Yeni Mantaj 53 e e T T wiew  msen 1ee amewe | -Click Tiim eksenler | -Click Edit, Search
Systems . .| gizle and General

# Dosya Dizenle Gérdnim  Araglar  Per

- — —
ANT & &

[ Tam Eksenleri Gizle }

G}Qizen
> '@ Yeni Montaj

Tiim Eksenleri Gizle: It allows us to hide and
open all axes.

.......

Hide All Axis Systems: It allows us to hide and
open all axes. While doing this, we select Edit-
Search-General-Type-From Element and make
an axis selection. When we press Search and
Select button, all axes are selected. We can hide
/ hide all axes by right-clicking on any axis on
the product tree or click icon.

-Select from element
from Type tab. -
Choose axis

-Click Search and
Select

- All axes are selected.

-Hide/Show operation
is performed.

(Cont. on next page)
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COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Opacity- 3 Cizen KY CATIAVS - [Product] -Click Opacity - Right-click on the
GraphiC _q- Dosya Dizenle  Gérdndm Araglar Debug Pencere  Mubitgk n‘étm Ellla e Jlrrm ch‘}%‘”,al%lﬂwf“g‘p( area where the
Automi v J|Auto ~|JAute  w||Autc || Aul v || Aul None - | =%
Properties Lot Q R8N oV W -50% transparent. commands on the Catia
Transparan | o Ji = ¥ ‘ﬁpf;ﬂ_/ screen are located and
' select the  grapic
Opacity: It enables us to make solid parts 50% properties window
transparent. Graphic Properties Transparan: It enables us )
to make solid parts transparent. ) From the G_raphlc
properties tab, click on
the 2nd combo Auto
combo box
- Select the desired
transparent value from
the Auto combo box
field.
Top View 43 Gizen - Yeni Montsj [ B ATAvs - pant] -Click Ust Gériiniis - Click Top View

@ Dosya Dizenle Gérandm  Araglar  Pencer
a1 =1 - RPN

I-'-I =
@+Qun ¥

| Ust Garanis

Ust Goriiniis: It allows us to see the top view
of the drawing.

Ed start
0. [ 3 & & 2 @A

ENOVIAVSVPM  File  Edit  View

El Partl

Top View: It allows us to see the top view of the
drawing.

(Cont. on next page)




€9

Table 5. (Cont.)

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND | CATIA COMMAND
USAGE USAGE
Bottom View +3 Gizen - Yeni Montaj | rn CATIA VS - [Partl] _ - Click Alt Goriiniis - Click Bottom View
'I- Dosya Dizenle Gdrdndm  Araglar Pen;re Mu In Start ENOVIA V5 VPM _ File Edit View
- 2 | -
] e M lumernaq s alEa
NN 'le& s
Bottom View,
O e A Gorans | e
Bottom View: It allows us to see the bottom
Alt Gériiniig: It allows us to see the bottom view | view of the drawing.
of the drawing.
Left View | 3Gizen Yeni Moria) AN | 53/Camia vs - Frocucc W | - Click Sol Goriiniis | - Click Left View

Mubitek

Pencere

Dizenle Gordndm  Araglar

" Dosya
i=l=11—1-K"
@E"I"C& R

Sol Gardndg

Sol Goriiniis: Lets you see the left view of the
drawing.

B Stat  ENOVIAVSVPM Eile  Edit  Miew

s B3 A | 4 AfF]e
ﬁ’ Productl

Left View: Lets you see the left view of the
drawing.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Right View 3. izenp Yeni Mongsy ] CATIA V5 - [Productl] - Click Sag Goriiniis - Click Right View
1 Dosya Diazenle G&rdndm  Araglar Pencere Mubitek  Yardir BT start EMNOVIA V5 VPM  File Edit Miew
- e M R als s (0 3 R R/ S BlalE
@E"I" Q ]_l i (o) ; J | - E Productl
1zen i e o o |
> B Applications
Sag Goriiniis: Lets you see the rigth view of the | Right View: Lets you see the right view of the
drawing. drawing.
Front View 5 Geen - Yeni Monts - Click On Gériiniis - Click Front View
1 Dosya Diazenle Gardndm  Araglar  Pencere  Mubitek  Yardim n Start EMNOVIA VS VPM  File Edit View
e EREEe AN PN R RSP = | [ ]
@"I" Q§. ER A=A rhvs | | Y b A 4 0 Product1
@ilzen ) ) E
> | On Goranis | Applications
On Gériiniis: Lets you see the front view of the | Front View: Lets you see the front view of
drawing. the drawing.
Back View - Click Arka Goriiniis - Click Back View

Arka Goriiniig: Lets you see the back view of the
drawing.

B stert
S B <3 rm S, S & 0

EMOWLA V5 VPR Eile Edit Wiew

ﬁ’E I rocduct1

Applications

Back View: Lets you see the back view of the
drawing.

(Cont. on next page)
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COMMAND

CIiZEN ICON AND EXPLANATION

Isometric
View

CATIA ICON AND EXPLANATION

o e

‘ Dosya Dizenle Gorindm  Araclar Pencere  Mubitek  Yardim
EEEEA | RAN

: 1 -— e e 1
HeQEANTIN O]
(@ Cizen ; .

izometrik Goriiniis: Lets you see the isometric
view of the drawing

Fix

ENOVIA V5 VPM  File  Edit

wimna Qs aAFEe

View

ﬁ" Productl

Applications

Isometric View: Lets you see the isometric
view of the drawing

CiZEN COMMAND CATIA COMMAND
USAGE USAGE

- Click Izometrik | - Click Isometric View

Gorliniis

T e

@ Dosya Duzenle Gérinam Araglar Pencere Mubitek Yardim
o e e M LA N

= P ===
E+Q BN TIH T
(@ Cizen

ontaj

Sabitleme

Sabitleme: this command fixed the size and
position of the selected drawing elements.

[ stat  File Edit  View Inset Tools  Analyze

%‘ roduct 1

3 1102_PORTA_PUN

NE (1102_PORTA_PUNZONE.1)
-3 3002_DISTANZIALE (3002_DISTANZIALE.1)

L

Applications

Fix: this command is a component of a parent
component geometric for fixing to the center or
to the geometric center of assembly used.

- Select the component
to fix.

-Click on the operation
icon.

-Select the component
or components that you
want to fix.

-Click on the operation
icon.

or

-Select the component
or components that you
want to fix.

-Click on the operation
icon.

(Cont. on next page)
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Table 5. (Cont.)

CIZEN ICON AND EXPLANATION

CATIA ICON AND EXPLANATION

CIiZEN
COMMAND
USAGE

CATIA COMMAND
USAGE

@ Dosya Dizenle Goriinim  Araglar  Pencere  Mubitek  Yardim

| N
E+dQ BN ST IeIT U

1

[ Calagikiic |

Cakisikhik: This command makes the selected

Y CATIA V5 - [+++00.000_KY R2500_1000 1400 KOMPLE KALP.CATProduct]

|§mrt ENOVIAVSVPM File  Edt  Wiew Inset Tooks Analze  Window Help

LEGBEE SATEEE

c0Ag Ad  aEY

-This command is not available in Catia.

The Snap command in Catia performs the
function of the Coincidence command in
Cizen. But the Snap command is not assigned
a relationship.

-Click on the
operation icon.

-Select  the  first
component.
-Select the second
component.

-This command is not

available in Catia.

-Click on the operation
icon.

-Select surface of first
somponent.

-Select surface of second
component.

COMMAND
Coincidence C F Rere-
EETEH S
G? izen
two elements overlap.
Angle

=1 Gizen - Yeni M

':'. Dosya Diazenle Gordndm  Araclar  Pencere
EsEBAs W)
H+Q Bn- b Lk

Acr: It enables us to form an angle between two
selected elements.

%]
n Start File Edit View Insert Tools Analyze

‘3’;;;‘ roducﬂ

¢4 1102 PORTA_PUNZONE (1102
= 3002_DISTA

Applications

Angle: It enables us to form an angle between
two selected elements.

-Click on the
operation icon.

-Select  the  first
component.
-Select the second
component.

- Select the first
component you want to
angle.

- Select the second
component you want to
angle.

-Click on the operation
icon. (You can change the
order of these commands.)
-In the window that opens,
enter the angle value.-
Click Update All

(Cont. on next page)
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COMMAND

CIZEN ICON AND EXPLANATION

Parallelism

. Gizen - Yeni Montz
# Dosya
(— (i —

j:_‘ o 4

Dizenle Goérdndm  Araglar  Pe

CATIA ICON AND EXPLANATION

CIiZEN
COMMAND
USAGE

CATIA COMMAND
USAGE

EJ Stat  Fle  Edit View Inset Tools  Analyze

-

L Q [2.0- B - 4

(@) Cizen

Paralel Iliskilendirme: It allows us to make
selected surfaces parallel to each other.

-Click on the
operation icon.

-Select  the  first
component.
-Select the second
component.

This command has no
equivalent in Catia.

- When the angle is written
as zero degree in the angle
command, the components
are parallel.

-Click Update All

Perpendicular

%2 Gizen - Yeni Monta
@ Dosya Dizenle Gorindm  Aragler  Pencere  Mubitek Yardim

=l 1~ - B" ks
6@+QBLHL»Q@J—-—LJJ" ’
)iizen

Dik iliskilendirme: It allows us to make
selected surfaces perpendicular to each other.

EJ Stet  File  Edit  View Analyze

COAGRITE

Insert Tools

‘;‘E roduct1

2_PORTA_PUNZONE {1102_PORTA_PUNZONE.1)

Applications
Perpendicular: It allows us to make selected
surfaces perpendicular to each other. Click

Constraints Defined in Dialog Box,check
Perpendicular and click OK.

-Click on the
operation icon.

-Select  the  first
component.
-Select the second
component.

This command is not
available in Catia.

- When the angle is written
as ninety degrees in the
angle  command, the
components are
parpendicular.

-Click Update All

(Cont. on next page)
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COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIiZEN COMMAND CATIA COMMAND
USAGE USAGE
Distance 2 Gizen - Yeni vonta A -Click on the operation | -  Select the  first
"‘ Dosya Dﬂjnlexﬁﬁrﬁnﬂm Araglar  Pencere  Mubitek  Yardim n Start File Edit View Insert Tools Analyze |C0n Component
: :l : - -_. H & d ﬁ M N
HeQ An- 0~ Lt N ' -Select  the  first | - Select the second
[ e >3 1102_PORTA_PUNZONE (1102_PORTA PUNZONE.1) [ TS component.
M 3002_DIS 3002_DISTANZIALE. . .
. . L:”" :ﬁor:‘m e -Select the second | -Click on the operation
Uzakhk: This command creates a distance Applications component. icon. (You can change the

measure between two selected elements.

Distance:. This command creates a distance
measure between two selected elements.

order of these commands.)

-In the window that opens,
enter the distance value.

-Click Update All

Concentricity

BRI

@ Dosya Dizenle Gorindm  Araglar  Pencere  Mubitek  Yardim
(o R e M~ IRl

[d#Qian AB -l

| Es Merkezlilik

Es Merkezlilik: It allows us to concentrate two
objects with circular cross-section.

B3 start

File  Edit  View Analyze

CPRPAToRET B

Insert Tools

‘3’;;,‘ roduct'l
& 2 2 PORTA_PUNZONE. 1)
TANZIALE.1)

Applications

Concentricity: It allows us to concentrate two
objects with circular cross-section.

-Click on the operation
icon.

-Select the first
component.
-Select the second
component.

- Select the first
component.
- Select the second
component.

-Click on the operation
icon. (You can change the
order of these commands.)

-Click Update All

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Tangency i -Click on the operation | This command is not
@ Dosya Dizenle Goranam Araglar Pencere  Mubitek  Vardim |h Stat  ENOVIAVSVPM File Edt  View [Inset Took Analze  Window Help R R R R
EETTHS 1A N 2Te3A8 580088 2RS4 % Icon. available in Catia.
' S AT .
W[Eilz f’o‘\ PO [ el S -Select  the  first
SR This command is not available in Catia. component.
Tegetlik: It allows us to tangent two objects, | Tpe Snap command in Catia performs the | -Select the  second
one of which is circular and the other is straight | ¢ nction of the Tangency command in | component.
or both circular. Cizen. But the Snap command is not
assigned a relationship.
- - < Gzen - Yeni Nontz CATIA V5 - [+ +-+00_000_KY_R2500_1000_1400_KOMPLE_KALIP.CATProduct] - - - -
M PUIaiON | e —————t—— | e B S -Click on the operation | -Click on the operation

o o 1~ - N als
EeQ 08 -Ll O
! T —

Hareket Ettir: It allows us to move and rotate
part files freely.

e Q Q280666

-oAaslaa e

Manipulation: It allows us to move and
rotate part files freely.

icon.

-The move method is
selected from the
Dialog Box.

-If a special direction is
defined, the direction is
selected first.

- The piece is selected
and moved freely with
the mouse.

icon.

-The move method is
selected from the Dialog
Box.

-1f a special direction is
defined, the direction is
selected first.

- The piece is selected and
moved freely with the
mouse.

(Cont. on next page)
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Table 5. (Cont.)

CATIA ICON AND EXPLANATION

CiZEN COMMAND
USAGE

CATIA COMMAND
USAGE

I CATIA V5 - [+ ++00_000_KY_R2500_1000_1400_KOMPLE_KALIP.CATProduct]

[EX stet  ENOVIAVSVPM FEie  Edit View Inset  Took  Anayze  Window  Help

S E s A QL 00,6 6 E

Manipulation: It allows us to move and
rotate part files freely.

F AP R®R 5

-Click on the operation
icon.

-The move method is
selected from the
Dialog Box.

-If a special direction is
defined, the direction is
selected first.

- The piece is selected
and moved freely with
the mouse.

-Click on the operation
icon.

-The move method is
selected from the Dialog
Box.

-1f a special direction is
defined, the direction is
selected first.

- The piece is selected and
moved freely with the
mouse.

COMMAND CIZEN ICON AND EXPLANATION
Manipulation W
e | WA N
HeQENA8 Lzl O
Hareket Ettir: It allows us to move and rotate
part files freely.
Snap Ecbl::ah;m Gorandm  Araglar Pencere  Mubitek  Yardim

1= = | il N
PN T oreXs E

(@ Cizen

Yakala: It allows us to freely overlap the
selected surfaces on the drawing.

3 CATIA V5 - [+++00.000_KY R2500_ 1000 1400 KOMPLE KALP.CATProduct]

st DNOMGYM Fle ERt View met Tods  dnae Window Help

L 0AgRd  BEN

“He3R8 ;A0 056

Snap: It allows us to freely overlap the
selected surfaces on the drawing.

-Click on the operation
icon.

-Select surface of first
somponent.

-Select  surface  of
second component.

-Click on the operation
icon.

-Select surface of first

somponent.

-Select surface of second
component.  (You can
change the order of these
commands.)

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Formula aGeen Venivona NN | | (s B S @ = -4 [8-Glick Komuta -Komuta tiklanir.,
1 Dosya Dizenle Gardndm  Araglar  Pence Creates formulas and parameters to incorporate requirem FD'mU‘Ehes\gn restrictions.
| : :; (= 7] - o Add - The parameters create | -  Select the optional
_ _ ormula: S a new parameter. in the product tree as | parameter from the new
i‘ +@TT @"I" Q | NewStrParam1. parameter type of field from
wClzen
» | Yeni Parametre Ekle i the parameter screen.
Yeni Parametre Ekle: Adds a new
parameter.
Formula String | [+ Gizen - Yeni Mon NEa&: B@a ? @ % @ 8- | -Click Komuta -Komuta tiklanur.
1 D‘DE_',"E Diizenle BT Araglar Penic ICreatasformu\asand parameters to incorporate requirem Fﬂfmu‘ahes\gnrastmctwons.
= = H ) - The parameters create | -  Select the  optional
N N 1 Wl Formula String: Adds a new name | i, the product tree as | parameter from the new

Alea

; parameter.

IZe
WC J Isim Parametresi Ekle i

isim Parametresi Ekle: Adds a new name

parameter.

NewsStrParam1.

parameter type of field from
the parameter screen.

(Cont. on next page)
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Fdﬁ'nula Opsiyonel: Adds a new optional

o [P0

e

Clzen

> 1 Yeni r_{ Opsiyonel Parametre Ekle }

Opsiyonel Parametre Ekle: Adds a new

optional parameter.

Formula Boolean

I_-_._-;L{;izen - Yeni Mon

P Creates formulas and parameters to incorporate requireml FUVmUlaliesign regtrictions.

# Dosya Dizenle Gérindm  Araclar

_,_.-_-H 3

T 3 +{@In

@'CIZE“
> '@ Yeni Montaj

v

| Fo

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Formula i{;izen - Yeni Mon NEE S @ > = 4 @ Click Komuta -Komuta tiklanir.
Operasyonel -‘ Dosya Dizenle Gorandm  Araglar  |PErsomies snd paameterto ncorporae reuiem Formulsjesign restricions. | = 1 1€ parameters create | - Select  the  optional
: e e in the product tree as | parameter from the new
_| = v P P

ula Boolean: Adds a new boolean

[

:&ara[neter.

[ Boolean Parametre Ekle

Boolean Parametre Ekle: Adds a new

boolean parameter.

- The parameters create
in the product tree as
NewBoolParaml.

NewsStrParam1l. parameter type of field from
;Kararneter.
the parameter screen.
583 e = GlirigiKgmuta -Komuta tiklanur.

- Select the boolean
parameter from the new
parameter type of field from
the parameter screen.

9

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
<nowledge | (e e “Click Komuta | -Click Sar
Advisor

— [

1 Dosya Diazenle Gordndm  Araglar Pencere M
il

I¥ET i e EeNER

(&) Cizen
[ Yeni Parametre Grubu Olustur

> 1 Yeni Montaj
Yeni Parametre Grubu Olustur: Allows us to
create a new parameter group.

Measure Item

=4 Gizen - Yeni Man
@ Dosya

=ET_EI > N lw

: i e
: i"h" i - |£|ZL?|nIuk.ilr\"arlgar.:lCllgulsuIrr
= ecilen elemanin uzunluk/fyarncap
ufc.;e"r‘ ‘M . algisind verir.
Yeni Montaj 1)Operasyon ikonuna tiklayiniz.
2)Uzunlukfyangap Glgisind Ggrenmek
istediginiz elemani seginiz.

Dizenle Garanim  Araclar  Pencere  Mubitek

Uzunluk/Yaricap Olgiisii:  Allows us to
measure the length of a selected edge. If the
selected edge is a circular edge, it also allows
us to measure the radius value.

Knowledge Advisor: Allows us to create
a new parameter group. Click Knowledge
advisor and then click add set of
parameters icon.

- The parameters create
in the product tree as
ParamContainerl.

-Click Knowledgeware

- Click Knowledge advisor.
Then click the add set of
parameters icon.

- A new parameter group is
created in the product tree.

Definition

= x| [E] =) <=

Selection 1 mode[Any geometry =] /
Selection 2 made] Ay geometry

Customize... |

> | [Esangsi]

[ Keep measure 1

Measure Item Allows us to measure the
length of a selected edge. If the selected
edge is a circular edge, it also allows us to
measure the radius value. After clicking
the Measure Item icon, select the element
whose length measurement is to be
learned.

-Click
Uzunluk/Yarigap
Olgiisii Icon

- Select the element
whose length / radus is
to be measured.

-click Measure Item Icon

- Select the element whose
length / radius is to be
measured.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
USAGE USAGE
Measure = Geen v v A [ -Click Uzaklik Olgiisii | -Click Measure Between
Between ':. Dosya Dizenle Gordndm  Araglar  Pencere  Mubitek  Yardir e |C0n

33 33

\I_I/%EﬁD

-i"-*i"l‘m

== =« e oy
Uzakhk Olgiisii

@ Cizen
> '@ Yeni Montaj

Uzakhk Olgiisii:
distance between two elements.

Iki elernan arasindaki uzaklik GlgGsani verir.
1)Operasyon ikonuna tiklayiniz.

2} 1. Eleman seginiz.

3) 2. Elemani seginiz.

It allows us to measure the

El:zla =

Selection 1 mode: [T 0 N
Selection 2 mode:| Any geometry

[ Other axis : No selection
Calculation mode:| Exact else approximate

Results
Calculation mode:  Exact
Selection 1; Line on Pad.l...Partl
Selection 2: Line on Pad.2...Partl

Minimum distance: | 100mm

two

Angle: Odeg
[[] Keep measure Create geometry l Customize... I
@ 0K I OCance\I
Measure Between: It allows us to
measure the distance between

elements.
Between
elements
measurement is obtained.

icon,

After clicking the Measure
the first and second
are selected and the distance

-Choose 1.Element

- Choose 2.Element

-Choose 1.Element

- Choose 2.Element

(Cont. on next page)




S9

Table 5. (Cont.)

COMMAND

CIiZEN ICON AND EXPLANATION

Measure Inertia

=2 Gizen - Yeni Mon

1 Dosya Duzenle Goranam  Araglar  Pencere  Mubitek  Yardim

CATIA ICON AND EXPLANATION

=K1K & Y|
jh" i "i"mn‘:u—mmnanzi -

Parganin yiizey alanini, yogunlugunu, kitlesini, hac
ve adirlik merkezinin koordinatlanni bulmaya yarar
1)Operasyon ikonuna tiklayiniz.

2)Filtrelerden kati segim filtresini aktif ediniz.

3)Kati analizi yapmak istediginiz pargay seciniz.
4)Parcanin agirhk merkezine eksen takimi atamak
istiyorsaniz Create Axis At COM tusuna tiklayiniz.

\#) Cizen
> '@ Yeni Montaj

nini

Kati Analizi: It allows us to see the center of
gravity, density, mass and volume of solids and
to place an axis on the center of gravity.

Measure The

Thickness

I

Measure Inertia:: It allows us to see the
center of gravity, density, mass and
volume of solids and etc.

2 Gien - Yeni Monta) L

@ Dosya Dizenle Gorindm Araglar  Pencere |
3 . g .- T
o NN T “ D
k4 % @ T [ Comio|

&) Cizen
> '@ Yeni Montaj

Kahnhk Olg¢me: It allows us to measure the
thickness of solid objects.

CiZEN COMMAND CATIA COMMAND
USAGE USAGE
-Click Kat1 Analizi -Click Measure Inertia lcon

- Select the part you want
to perform solid analysis.

- If you want to assign an
axis tool to the center of

- Select the part you want to
perform solid analysis.

If you want to assign an axis
tool to the center of gravity

0,001m2

Create geometry | Customize..
© ok | SCnce]

Measures the thickness: It allows us to
measure the thickness of solid objects.

gravity of the part, click | of the part, click Create
Create Axis At COM. geometry.
-Click Axis system
-Click Kalinlik Olgme -Click the Measure the
thickness icon from the

-Choose the drawing

Measure Item menu

- Choose the drawing

(Cont. on next page)
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COMMAND

Bounding Box

CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
[2.Gizen - Veni Montz AN | | &3 camis vs - prodectt L R i
.1 Doiy’a. Duzenle. Garandm  Araglar  Pencere  Mubitek  Yardim In Stat  ENOVIAVSVPM Fle Edt View Inset Tools  Windod Cd£10k CeVreleyen CII-Ck On . Start’
=El LESY A e C 0RO AR S B x T %[E] Kutu Mechanical Design and
4 % m‘@.{. Cevreleyen Kutw ‘ Core & Cavity Design.
® Gizen botucor hesapie o SEISYEn - Select a part or

> Yeni Montaj -Operasyon ikonuna tiklayip bir kati
seciniz veya

-Bir parga/montaj secip ikona tiklayiniz.

Cevreleyen Kutu: It allows us to see the
dimensions of the box (billet) required to
produce a solid object.

Bounding Box: It allows us to see
the dimensions of the box (billet)
required to produce a solid object.
Click Start and then select Core &
Cavity Design from Mechanical
Design Tab.

assembly.

-Click Bounding Box

- Select a
assembly.

part or
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Table 6. Summary Table Comparison of Cizen Part Menu with Catia

COMMAND

CIZEN ICON AND EXPLANATION

Pad

CATIA ICON AND EXPLANATION

CiZEN COMMAND
USAGE

CATIA COMMAND
USAGE

J¢ Dosya Diazenle Gérinam  Araglar  Pencere  Mubitel

L7 00 SO~

Uzat
Secgilen gizimi uzatarak kati olugturur.
1)Operasyon ikonuna tiklayiniz.

2)Cizimi seginiz.

3)Ters yonde uzatmak igin drun agacindan
operasyona gift tiklayip ters yan kutucugunu
isaretleyiniz.

Uzat: It allows us to create solid by
extending.

Shaft

EJ CATIA V5 - [Productl]
E3 start EMOVIA VS WPM  File Edit Wiew

|30 €] & & B_AY &F
’a',,?mPdeuctl

-‘%ﬁ Partl (Part1.1)

Applications

Pad: It allows us to create solid by extending.
Select the drawing for which you want to create a
solid and then click the Pad command. Enter the
length of the desired solid to be created from the
Pad Definition screen that appears on the screen
and click OK. Click Reverse Direction to create a
solid in the opposite direction, and then click OK.

- Select the drawing
-Click Uzat Icon

- Enter the thickness
from the menu and
click the figure again.

- Select the drawing
-Click Pad Icon

-Enter the thickness from the
menu and click Ok.

3 Gizen - Yeni Parca AN

o9 Dosya Dazenle Gordndm  Araglar  Pencere

B P 1N — |
INERIMAY Y,
@ zery Dandiir

1)Operasyon ikonuna tiklayiniz.
2)Referans ekseni seginiz.
3)Cizimi seginiz.

Dondiir: Allows us to form solids by
rotating.

Y CATIA VS - [Productl]
EJ stat  ENOVIAVSVPM  Eile  Edit

& A

View

<M pro B

Shaft: Allows us to form solids by rotating. After
selecting the object to rotate, click on the Shaft
icon. Select the reference axis, write the amount of
rotation in degrees and click OK

- Select the drawing
and Click Dondiir Icon

- Enter the amount of
rotation from the menu
and select the reference
axis.

- Select the drawing
-Click Shaft

- Enter the amount of
rotation from the menu and
click Ok

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
USAGE USAGE
Rib e Yeni Parcy B CATIA VS - [Partl] -Click Siipiir Icon -Click Rib Icon
M Dosya Dizenle Gorinim Araglar Pencere Mubitek Yardim n P ENOVIA VS VBM  File Eait View
o O e B N Wl l =a - — - L — ' -Select the drawing - Select the drawing
[;l”l Y ryYy r . EUEIJDIEI B_AY A
wiizen ‘ s -Select path. - Select path
ALRES S ni istenilen yol boyunca sipirerek
1 T Rib: Sweep the selected drawing along the desired
et path to create solids.
Siipiir: Sweep the selected drawing along
the desired path to create solids.
Basic Hole S0 YN Porch i CATIA V5 - [Productl] -Click Basit Delik Icon | -Click Hole Icon

o¢ Dosya Duazenle Goranam  Araglar  Pencere  Mubitek  Yardim
=11 - " AN =@
Elii7zelesoe8= .

izen
“f Basit Delik

Segilen dizlem yazey Gzerinde delik olugturur.
1)Operasyon ikenuna tiklayiniz.

2)Dizlem yizeyi seciniz.

3)Deligin konumunu degistirmek igin Grin
agacindan operasyon altindaki gizime ¢ift
tiklayiniz.

Basit Delik: It allows us to create holes on
the surface.

B start

ENOVIA V5 VPM  File  Edit
% i B4

ﬁ‘ Product1

Hole: The selected plane allows us to form a
stepped hole on the surface. Select the surface to
be drilled and click the Hole icon. Ekrana gelen
After determining the position of the hole from the
Positioning Sketch in the Hole Definition menu,
select the type of the hole as Simple from the Type
tab in the menu. Enter the depth and diameter
values from the Extension tab and click OK.

View

-Select the plane

- Enter depth and
diameter values from
the corresponding

ment

- To change the
position of the hole,
double-click the
drawing under the
process  from  the

product tree.

- Select the plane

- The position of the hole is
determined from Positioning
Sketch in the menu that
appears

- Select the hole type Simple
from the Type tab in the
menu.

- Enter the depth and
diameter from the Extension
tab and click OK.

(Cont. on next page)
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COMMAND

CIiZEN ICON AND EXPLANATION

CATIA ICON AND EXPLANATION

CiZEN COMMAND
USAGE

CATIA COMMAND
USAGE

Gradual Hole

3 Gizen - Yeni Parga

* Dosya Dazenle Goriandm Araclar Pencere Mubitek  Yardim

=a AN e
r ©
Kademeli Delik

Segilen dizlem yizey Gzerinde delik olugturur.
1)Operasyon ikenuna tiklayiniz.

2)Dizlem yiizeyi seciniz.

3)Deligin konumunu degistirmek icin driin
agacindan operasyon altindaki cizime cift
tikdayiniz.

Kademeli Delik: The selected plane
allows us to form a stepped hole on the
surface.

Edge Fillet

o e R | (G ol

J% Dosya Dizenle Goronam Araglar Pencere Mubitek Yardim
EEECE S eyt F I T
@ \ TYAY Y e

Yuvarlatma Operasyonu
Secilen kenarlan yuvarlatrr,

1)Kenar segim ikonuna tiklayiniz.
2)¥uvarlatmak istediginiz kenarlan seginiz.
3)Operasyon ikenuna tiklayiniz.

Yuvarlatma: It allows us to round the
edges. After selecting the edges to be
rounded, click the Yuvarlama icon. Click
OK after entering the required Radius
value.

EJ CATIA V5 - [Productl]
EJ Stet  ENOVIAVSVPM  File

Edit  View

‘3 Product1

Hole: The selected plane allows us to form a
stepped hole on the surface. Select the surface to
be drilled and click the Hole icon. Ekrana gelen
After determining the position of the hole from the
Positioning Sketch in the Hole Definition menu,
select the type of hole as Tapered from the Type tab
in the menu. Gerekli After entering the other
parameters, enter the depth and diameter values
from the Extension tab and click OK.

-Click Kademeli Delik
Icon

- Select the plane

- Enter the depth and
diameter values from

the corresponding
menu

- To change the
position of the hole,
double-click the
drawing under the
process  from  the

product tree.

-Click Hole icon and Select
the plane

- The position of the hole is
determined from Positioning
Sketch in the menu that
appears.

- The type of hole is selected
as Tapered from the Type
tab in the menu.

- Enter the depth and
diameter from the Extension
tab and click OK.

ENOVIAVSVPM File  Edit View Inset  Tools

B st

Window  Help

1948322359 K230

Edge Fillet: It allows us to round the edges. After
selecting the edges to be rounded, click the Edge
Fillet icon. Ekrana gelen Enter Radius value in
Edge Fillet Definition menu and click OK.

- Select the edges to
round

-Click Yuvarlatma lcon
and enter the Radius
value.

- Select the edges to round

- Enter the Radius value

from the Edge Fillet
Definition menu that
appears.

(Cont. on next page)
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Table 6. (Cont.)

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Angle-Edge v o P i Yo R T - Select the edges to | - Select the edges to round
Fillet HETCHA BN wae | AOREDoA A0 SIeTo e, round
SAEYAY I x © - Click Yuvarlatma | - Enter the Radius value
S o Icon and enter the | from the Edge Fillet
Chamfer: Allows us chamfer to the selected edges. | Radius value. Definition ~ menu  that
Select the edges to be chamfered and select appears.
Lengthl / Angle from the Mode section of the
Pah (Ag1-Kenar): Allows us chamfer to Chamfer Definition menu that appears. Enter the
the selected edges. required values (Lengthl-Edge, Angle-Angle) and
click OK.
Edge-Edge . RfcAlla Vo - [Procc i - Select the edges to | - Select the edges to chamfer
Chamfer 0 : = A ﬁ A |i ’@- ‘ H n Start ENOVS WPM  File Edit View Insert Ioo wmdu Help Chamfer
5_],,|‘ T AY Y [1F EUEI_!I? B & & % &8 Dl -Click Chamfer Icon
W et =N product1 -Click Pah Operasyonu | - Select Lengthl / Length2
(Kenar-Kenar) Icon from Mode of the incoming
Chamfer: Allows us chamfer to the selected edges. menii
Select the edges to be chamfered _and select | _ enter length values.
Pah (Kenar -Kenar): Allows us chamfer Lengthl/Leng.th_Z_ from the Mode section of the - Enter length values.
to the selected edges. Chamfer Definition menu that appears. Enter the
required values (Lengthl-Edge, Angle-Angle) and
click OK.
Draft Angle —_— b e -Select the planes -Click Draft Angle

EEECA AN e | |4
IFEAPYAY XY Y =

@ Cizen
» % YeniParca

Draft{Ag Verme)
Seg

Draft (A¢1 Verme): Gives angle to selected
edges.

@,@,m@@@fﬁv@@f ®'@@@@v

B Productl

Draft Angle: Gives angle to selected edges. Select
the surface you want to give angle and click the
Draft Angle icon.

-Click Draft(A¢1
Verme) Icon

- Select the reference
surface to remain
constant.

- Select the planes

- Select the reference surface
to remain constant.

(Cont. on next page)
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Table 6. (Cont.)

COMMAND CIiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Spiral A s DG e -Click Spiral Icon - Click the Start, Shape, and
- *—,H 4 L als! il = . .
PERFYAY XYY X —— B stat  ENOVIAVSVPM File  Edit  View Ir ) Generative Shape Design
i - Select the starting tabs, respectively
E @ '@ O. point
-Click Spiral Icon
g Spiral),
- oS R R & p"a - Select the reference - Specify Support, Center
Spiral: It allows us to form spirals. Spiral: It allows us to form spirals. Available in | S Point, and Reference
. . . Direction, respectively
Generative Shape Design mode. Click the Start tab | _ If you want to
and the Generative Shape Design can be opened change the spiral - Enter the required angle,
from the Shape tab. values, double-click radius and other values and
the spiral process from | click OK.
the product tree.
Add %3 Gizen - Yeni Parca Bl CATIA VS - [Part1] -Click Yer Degistirme | - Activate the part to be
Dosya Dizenle Gardndm  Araglar  Pencere i0i i i
A o=y = s n Stat  Ele  Edit  View  Inset  Tools Icon 10|_ned (define in work
N M N - J B » object).
: - - Select direction
E - Select the part to be joined
“fc_fe;‘eni p,| Birlestirme Operasyonu - Enter the amount of from the product tree with

Urin agacinda bulunan farkl
operasyonlan birlestirir, tek parga haline
getirir.

1)Farkh iki operasyonu seginiz.
2)Operasyon ikonuna tiklayiniz.

Birlestirme Operasyonu: It allows us to
combine different operations in the
product tree and make it into one piece.

Add: It allows us to combine different operations in
the product tree and make it into one piece.

displacement

- Select the drawing to
change location.

the right mouse button

-Click Add Icon

(Cont. on next page)
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Table 6. (Cont.)

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIiZEN COMMAND CATIA COMMAND
USAGE USAGE
Remove Sgcizen; Yeni Parcy %] -Click Yer Degistirme | - Activate the part to be
Dosya Dizenle Gérdndm  Araclar  Pencere  Mubitek  Yard - - -
. : EJ stet  Fle Edit  View Inset  Toals Icon emptied (define in work
- e E AN = object)
= ‘ 'Ell W@t o - Select direction
Wizen - Select the product to be
> Yeni Parca Bogaltma Operasyonu
) o e e e P - Enter the amount of | emptied from the product
Deestma camislstunniz esstione | | pemove: It allows us to remove the different | diSPlacement tree with the right mouse
S operations in the product tree and make them into one ) button
4]Bo;altacak olan kﬂtl‘,’; tlkla)'\Jnlz. pIECE = Se|eCt the dranng tO )
Change location. -Click Remove Icon
Bosaltma Operasonu: It allows us to
remove the different operations in the
product tree and make them into one
iece.
T lati P 3 Gizen - Veni Parga B CATIA VS - [Partl] Click Yer Desisti Click T lati I
ranslation % Dosya Duzenle Gorunum Araglar Pencere  Mubitek Yardim B sttt ENOVIAVSVPM Fle Edit View Inset Took | i ick Yer Degistirme | -Click Translation Icon
ShmaH A~ ma DOREDgH * e [L] s con .
@‘ """IE‘..'|"|"“{“ ‘, . ' = = _ = - Select direction. -Select direction
e Partl - Enter the amount of
> M YeniParca Yer Degigtirme

Segilen bir katinin veya yizeyin yerini degistirir.
1)Operasyon ikonuna tiklayiniz.

2)¥ona seginiz.

3)Ver degistirme degerini giriniz.

4)Yer degistirmek istediginiz pargay! seginiz.

Yer Degistirme: It allows us to relocate
a selected solid / surface.

Translation: It allows us to relocate a selected solid /
surface. Select the drawing to be moved and click the
Translation icon. Enter the distance from the
Translation Definition menu or press and hold the
direction arrows that appear on the figure and move to
the desired location and click OK.

displacement.
- Select the drawing to

change location.

- Enter the amount of
displacement

- Select the drawing to
change location.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Rotation 3 @;E"'Vj_"‘“f — e— B CATIA VS - [Partl] -Click Dondiirme Icon | - Click Rotation Icon
»> osya uzenie orandm raglar 'enCcere upitel ardim itart ENO\”_A VS VPM E||e Ed|t E|ew Insert l
== Al K17 Bélect the reference
- - K o .
-@* = ; m.". WL - 7] ©l 0 € & & % A §gjation axis. -Ekrana gelen Enter data
Dcmen _ R = gl BateE he rotation from the Rotation
> & YeniParca ?E’jcrw‘lz:r;:;‘.zj.-ayuz&}-i belirli bir referans ekseni B Partl H plue. Definition menii
etrafinda dandirar. - _ h r
e e Rotation: Allows us to rotate a selected the part to be Select the reference
T e solid / surface around a specific reference | rotated. elect _
_ axis. Select the drawing to rotate and click rotation axis and click OK.
Dondiirme: Allows U_S_tO rotate a sele_cted solid / the Rotation icon. After entering data from
surface around a specific reference axis. Rotation Definition menu, select reference
axis and click OK.
Scaling .:E;ZE“B-VE;:]:::: Gerondm  Araglar  Pencere  Mubitek  Vardim n e Do -CliCk Olqeklendirme -CIiCk Scaling ICOn
sy_‘ = H 2 In Start EMOVIA VS VPM  File Edit View Inzert Tools Win -m{cohelp
o e == - - .
L #* nd ?) &) §) (B C) & A T A g [ L K - Select a reference scaling
Wizen B— Selelbt a reference point and the part
? b alEm Segilen kativeya yuzeyi bell birreferans 3 point
noktasina gére lceklendirir.
1)Operasyon ikonuna tiklayiniz. ) i i _ Enter the Scalln ratlo
T ot Scaling: Allows us to scale a selected solid / ; : g
4)0\Esklanmrmsk\ztenigfnizpar;awzegmiz e . - Enter the Scallng ratio
’ surface to a specific reference point.
Olgeklendirme: Allows us to scale a selected _Select the part
solid / surface to a specific reference point.
Symmetry ————————————— F’ncg‘t“:“" o e e ek 1o -Click Simetriklik Icon | - Click Symmetry Icon.
e e Rl F 1) _ — R — | - Select the reference -Select the reference plane.
g,,@ AT 1 OO TR A 7 E) 60 B C) & % A er [Tyt plane. - Select the piece to be
> P YeniParca i bir referan

diizlemi seginiz.
ni almak istediginiz paray! seginiz.

Simetriklik: It allows us to take a symmetry of a
selected solid / surface with respect to a specific
reference plane.

Symmetry: It allows us to take a symmetry
of a selected solid / surface with respect to a
specific reference plane.

- Select the piece to be
symmetrical.

symmetrical an click Ok.

(Con. on next page)
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COMMAND CIZEN ICON AND CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
EXPLANATION USAGE USAGE
Mirror r Dosys~ DienieGarim—mgrPoncee Wb £ CATIAVS - [Part1] - Click Aynalama Icon | - Click Mirror Icon
=1=1"F"_ LEAT] 5 :@H'j Kl s e EEE—— - Select the reference - Select the reference
e ANE N ACHE V=T R WX RN 1) ::3 plane. plane.
N - Select the part - Select the part
’ EE Partl
Aynalama: Enables mirroring of a . . L .
selected solid / surface relative to a mg\%'toEZabi'fesnr?'e;ﬁggfe(’f.znsf'ecwd solid / surface
given reference plane. 9 plane.
Axis to Axis ——— e s e i I3 CATIA Vs - [Parct] — - Click Eksen - Click AxisToAxis Icon
= e SR | te AR st ENOVAVSWPM Ele  Edt  YView ot  Took  Window fliskilendirme Icon and | and Select the part
B - Qi @ == =jn| o Fol Ul 4k & — S p
s e == Ao nEclagd ey U | 00E Select the part.
- Select the axis tool to | - Select the axis tool to
which the part is which the part is connected
Eksen iliskilendirme: It enables us to | AXisTOAXis: It enables us to move a selected solid / connected )
move a selected solid / surface from the | Surface from the axis set to another axis set. - Select the axis set - Select the axis set from
axis set to another axis set. from which you want which you want to move
to move the part. the part.
Extrude _cizen N B CATIA V5 - [Part2] - Click Dogrusal yiizey | - Click Extrude Icon
“q- Dosya Diazenle Gérdindm  Araglar  Pencer n Start Eile Edit View Insert Tools Window Help |C0n
W= il i
:[j”l‘l-i' : =< ~ @Q EIRPLEAS - Select the drawing
e — - Select the drawing
; Sedlen e ot s yosey Extrude: It allows us to create a surface by extendin - Surface is formed.
Doy ikcnurna tiklaymz. ' ; y 9 | -surface is formed.
2)Cizimi seciniz. the selected drawing.
Dogrusal Yiizey: It allows us to create
a surface by extending the selected
drawing.

v,

(Cont. on next page)
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Table 6. (Cont.)

COMMAND CiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Revolve i Gizen - Yeni Parca L B CATIA VS - [Part2) - Click Yiizey dondiir | - Click Revolve Icon
_‘4. Dosya Dizenle Gériniim  Araglar  Pencere  Mubi EY stot  Fle Edt View nset  Took  Window  Help lcon
e =0 - i . - P A .
:Ef LERIARNOPE A - Select the drawing
— RS | eerenc
: e axis - Select the reference axis
déndirir.
e Revolve: Rotates the selected drawing to create a . .
e g - Select the drawing - Surface is formed.
surface.
Yiizey Dondiir: Rotates the selected - Surface is formed.
drawing to create a surface.
Sweep .:c;e;y“ave[:.::::: TP e g G —— e ———— n CATIA VS - [Part1] - Click Yiizey siiptir - Click Sweep Icon
4—4:_” il q|ﬁ . . - Icon
S =He o] , B Stet  File  Edit  View  Inset  Tools - Select the drawing
- .
- Select the drawing
SE—— L& 0 0 VB A2 - Select the path.
1perasyon konuna k. - Select the path.
2)Supiriilecek gizimi seginiz.
3)Supirme yolunu seginiz.
Yii Siipiir: Sweep the selected o
dr:\Z/\fiTng ;II:;:]; the degired path to create Sweep: A profile is offset along a selected curve.
a surface.
Rectangular —_ RCATIA V5 - [Part1] - Click Dogrusal - Click Rectangular Pattern
Pattern j =l A WAN|S '@- 1wy EJ Stat  ENOVIAVSVPM File  Edit  View Inset  Tools  Window Cogaltma Icon Icon
Ld- W EL g & 3 A Lo §h - Enter the number of

Dogrusal Cogaltma: It allows us to
reproduce a selected solid / surface in the

direction of reference.

Rectangular Pattern

Partl

Rectangular Pattern: It allows us to reproduce a
selected solid / surface in the direction of reference.

replicates and the offset
value

- Select the reference
direction and Select
the part.

- Enter the number of
replicates

- Select the reference
direction

- Select the part.

(Cont. on next page)
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COMMAND CiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
o Do amar g I CATIA V5 - Part] - Click Dairesel - Click User Pattern Icon

User Pattern

e ] - | 4
1 & mE @t

Cogaltma: It allows us to reproduce a selected
solid / surface according to the points specified in
the reference drawing.

In Stat  ENOVIAVSVYPM File  Edit  View Inset  Tools
AL REBL oA @AM T L T2 =
0 Partl

User Pattern: It allows us to reproduce a
selected solid / surface according to the points
specified in the reference drawing.

Window  Help

Cogaltma Icon

- Select the reference
drawing

- Select the part

- Select the reference
drawing

- Select the part

Split —_— Y CATIA VS - [Part] - Click Ayir Icon - Activate the part to be
EEECH S [ A~ ma EJ stat  File Edit  View Inset  Tools split
S m - Select the reference
cutting surface -Select Split Icon
i Split: It allows us to cut the selected solid with | - Select the part. - Specify the direction to
Ayir: It allows us to cut the selected solid with be split and click Ok.
the surface.
the surface.
Join 3 CATIAVS - [Part1] - Select the surfaces to | - Click Join Icon
B stet  Ele Edit  View lnset Tools | D€ joined
P - Select the surfaces to be
&'ﬁ e - Click Yiizey birlestir | joined
" Icon.
Yiizeyleri Birlestir: Allows us to combine - Select the desired states
selected surfaces. Join: Allows us to combine selected surfaces. (eg tangency)
- Click Ok.
Offset 3 Soen Yo Pore T CATIAVS - [Part2.CATPart] - Click Yiizey 6teleme | - Click Offset

7% Dosya Duzenle Goronum  Araglar  Pencere  Mubitek  Vardim

R i N e

- B B

ClFid =k - »*ud
@) Cizen |

b

; Yiizey
Oteleme: Allows us to shift selected surfaces.

EJ Stat  File  Edit  View

R0 BRVBAS

Insert Tools Window Help

Offset: Allows us to shift selected surfaces.

Icon

Select the surface to
be offset

- Enter the value to be
offset.

- Select the surface to be
offset

- Enter the value to be
offset.




3.5. Comparison of Cizen Sketch Menu with Catia V5

Sketch menu is most basic modul in Cizen and Catia program. It makes it possible
to create a 3D design. It allows 2D design. There are multiple methods in Sketcher
Workbench. This menu consist of sketch, sketch analysis, Point by clicking, line, rectangle,
circle, three point circle, three point arc, ellipse, draw spline, angle and first length
chamfer, first and second length chamfer, quick trim, trim, mirror, translate, rotate, scale,
offset, project 3d elements, exit workbench, usual, low light, no 3d background, pickable
visible background, unpickable low intensity background, fix, angle, distance, paralellism,
perpendicular, radius/diameter, concentricity, tangency, coincidence, symmetry, horizontal
measure direction and vertical measure direction.

There is not much difference between Cizen and Catia program in the sketch menu.
The biggest difference in this menu is that, there are too many sketching alternatives in the
Catia program. Also in sketch, the relationship identification can be practiced in Catia
thanks to right-click window. But in Cizen this is more difficult due to lack of right-click
window. In addition to this in Cizen there are different commands all each relationship

types, but in catia there is a commands to do this. This is adventageous for the user.

77
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Table 7. Summary Table Comparison of Cizen Sketch Menu with Catia

CATIA ICON AND EXPLANATION

CIZEN COMMAND

CATIA COMMAND

COMMAND CIiZEN ICON AND EXPLANATION
USAGE USAGE
Sketch —— IQICATIA VS - [Partl] - Click Cizim Icon - Click Sketch
7 \n Start EMOVIA VS VPM  File Edit View Insert
e #) (L] g0 & A Izl -Select a reference
/Y partl Sketch -Select a reference | plane or plane surface.
Sketch: Switches to drawing / sketch plane or plane surface.
environment. After selecting the drawing icon,
Cizim: Switches to drawing / sketch select a reference plane or plane surface.
environment. After selecting the drawing icon,
select a reference plane or plane surface.
Sketch #3 Gizen - Veni Parga % | - Click Araglar Icon - Click Sketch Analysis
Ana|ySiS _1- Dosya Dazenle Gordndm | Araclar Penc.er.e Mubitek n Start File Edit e e Tonk . Icon
RN 1o RV I | @ o - Click on the sketch
L — €}, Ekran Gorantist Al [0 @i‘\ dib &b = | analysis.
i : : - H Yeni Sahne y
Tolerans Ekle Sketch Analysis
Skeg Analizi u
Sketch Analysis - *
1 z 3 4
| 7ent Kapah A Kenar Geometry | Use-edges | Diagnostic |
2 Te2 Kapal Tkenar | jf(”::'f;j‘:;
Detailed Information
Geury Status | Comment
Ske¢ Analiz: Shows the closedness and e

openness of the lines with each other in the
drawing / sketch environment.

Sketch Analysis: Shows the closedness and
openness of the lines with each other in the
drawing / sketch environment.

(Cont. on next page)
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Table 7. (Cont.)

COMMAND CiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Point by — Y CATIAVS - [Partl] - Click Nokta Icon - Click Point by Clicking
vy Dosya Dazenle Goranom  Araglar  Pencel . . . . .
Clicking WA AR C YO BJ set  fle  Edt  View et Jook  Window Hep | - Click to create a | lcon
] — @ i:n e OO~ O/ | desired place in the | - Click t_o createadeswed
O — T drawing environment. | place in the drawing
Nokta olusturur environment.
e Point by Clicking: Create point.
tiklayip olugturunuz.
Nokta: Create point.
Line : C[;zesynai VE[:;::I:F: Garanim  Araglar  Pencere Mu n {:Am .Illlrj ¥ [Partl] ) CIiCk Clzgl ICOII ) CIiCk Llne |COﬂ
N L om e L (o) (@) A — i i . .
e (L - OXO — ] Start ENOVIAVSVPM File  Edt V) Specify the start and | - Specify the start and
% i Pl B CAOEa LNy end points of the line. | end points of the line.
g ﬁ glf'g: CIZEr.
1)0perasyon ikonuna tiklayiniz.
2)Cizginin baglangig ve bitis noktalanm |
belirleyiniz.
Cizgi: Create line. Line: Create line.
Rectangle S-izspk Yeni Parcg ] CATIA VS - [Partl] - Click Dikdortgen - Click Rectangle Icon
v Dosya Dazenle Gorandm  Araglar Pencere Mubit - -
i 0 7. g@ (o < . |Edsert ENOVIAVSVPM File Edit Vi Icon. _ - Click on two different
i A T A — - Click on two different places to create a
[ e [ T I~ (b Elo o O ) places to create a | rectangle.
J zen Dikdértgen B = rectangle.

Dikd&rtgen gizer.

1)Operasyon ikonuna tiklayiniz.

2) 2 farkh yere tiklayarak dikdértgeni
olugturunuz.

Dikdortgen: Create rectangle

% [Rectangle

‘ LA L

Rectangle: Create rectangle.

(Cont. on next page)
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Table 7. (Cont.)

COMMAND CiZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Circle SR e Yo Parg B3 CATIA VS - [Partl] - Click Daire Icon - Click Circle Icon
i7¢ Dosya Dizenle Garindm Araglar Pencere  Mubitek  Yardim - - )
B 96 4 e |E] Stat  ENOVIAVSVPM file  Edit  Vi| e - The first click
L - ; @ | - determines the center determines the center of
® Cizen = Q-B L] 'rov Ov /v ! - of the circle the circle
’ Daire gizer.
i L - The second click [ - The second click
g;g”;{lniz e i o determines the | determines the diameter
« LIKlamanizia alrenlngapml EIFE}'InIZ‘ . - .
Circle: It forms a circle with a center and a diameter of the circle. of the circle.
certain point. After clicking on the circle icon, the
Daire: It forms a circle with a center and a first click determines the center of the circle, the
certain point. second click determines the diameter of the circle
and forms the circle.
Three  Point | % Gizen-YeniPara : ] CATIA V5 - [Partl] - Click Daire Icon - Click Three Point
C|rc|e up Dosya Dazenle Gordndm  Araglar  Pencere  Mubitek  Yardim CerIe Icon

AL, OO~
R IS0 O] aYoIVIVATE

(& Szen Daire
Eelirli 2 noktadan gegen daire gizer
1)Operasyen ikenuna tiklayiniz.

2} 3 farkh noktaya tiklayarak dairenin
gegecedi noktalan belirleyiniz.

Uc noktah Daire: It allows us to form a circle
passing through three points.

B start

EMOVIAVSVPM  FEile  Edit Vi

Three Point Circle: It allows us to form a circle
passing through three points. After clicking on
the Three Point Circle icon, click on the three
different points that the circle will pass through
and create the circle.

- Click on
different points.

three

- Click on three different
points.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
USAGE USAGE
Three Point :‘?D "E;"’ﬂ'fa _ — e —— EJ stet  ENOVIAVSVPM  File  Edit Vi - Click Yay Icon - Click Three Point Arcs
osya uzenle orunum raglar 'encere ubitel ardim -
Arc = > For= — o - Click on the three | Icon
=t AU ©JC) ol G, [ PO - different points where | - Click on the three
G- « \J-( ) L LV .5‘!.1 F you want the broadcast | different points where
’ Bokis 3 nokadan gesenyey cizr = to pass. you want the broadcast
1)Operasyon ikonuna tiklayiniz.
;J;:f:;;'; rormankansioan || Three Point Arc: Create arcs. After clicking on to pass.
the Three Point Arc icon, the arc is created by
Yay: Create arcs. clicking on the three different points that the arc
will pass through.
E“ipse :%ze;yna YEE;‘LIJ:::: Gariinim Araglar Pencere  Mubitek  Yardim n EARNVSS [Partl] B CIiCk EIipS Icon -E"ipse SimgeSIne
) [_l Yo AMC) O g .|. . I ‘ re g Start EMOVIA VS VPM  File Edit ¥ | - The fi_rst click tlklanlr_ .
,' — - . determines the center - The first click
L : . QB |:|, O, o /, i L of the ellipse determines the center of
Elips - The second click | the ellipse
Elips gizer. =
T N EE= determines the | - The second click
3] 2. Tiklamanizla elipsin ¢a m\bellr\eﬁm;. 1 . . H H
T Ellipse: Create ellipse. After clicking the ellipse | diameter of the ellipse. determines the diameter
_ . icon, the ellipse is created by first determining the of the ellipse and the
Elips: Create ellipse. center of the ellipse, the second click determines third click  determines
the diameter of the horizontal and the third click the vertical diameter of
the diameter of the vertical. the ellipse
Draw Spline AND ED| EXewE N | - Click Kontrol Egrisi | -Click on the operation
i — QOClRP /4 e
. A &) L\ bt = - Select the points you
< St want the curve to be -Create the points you
Spline: It enables us to construct the spline which | tangent to want the curve to pass
Draw Spline: It enables us to construct the is tangent to the control points. - Right-click to end the | through
spline which is tangent to the control points. process. _Click on the ESC.

18
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIiZEN COMMAND CATIA COMMAND
USAGE USAGE
Corner 2 izl Vel Farcy - Click Yuvarlatma - Click Corner Icon
‘. Dosya D freer e _Meie T gc:\t?:vsél[‘:];:tiﬁVSVPM Eile Edit  View Insert Tools Window Help ICOn - SeIeCt the fIrSt Ilne
7.8 Ao a0/t - Mrvws - | - Select the first line. - Select the second line.
" [Vuvariatma Operasyonu = = - Select the second line. | - Leave the rounding in
v el ?ﬁfﬁié?ﬁfmi.?fl.m"’“”’ : : - Leave the rounding in | the desired position.
D1 Gl ceiniz Corner: Rounding between two selected lines. the desired position. - Then enter the value on
Dot | | Click the Comer icon and select the linesyou | - Then enter the value | the measurement.
’ want to round. Leave the rounding in the desired | 1 the measurement.
position. The value can then be changed over the
Yuvarlatma: Rounding between two selected measurement.
lines.
Angle  And | Sien - Veni Parca B R e e i o - Click Pah - Click Chamfer (Angle
HypOtenuse _q- Dosya‘ Dﬁzenle‘ Garindm  Araglar  Pencere  Mubitek Operasyonu (A(;l' And HypOtenuse)_
Chamfer =tV [ ) u |1 Hipoteniis) - Select the first line and
SR G - Select the first line the second line.
N - Segllen iki gizgi arasina pah karar and the Second Iine. - Choose Angle And
llf fzen -1)Operasyon ikonuna tiklaymniz. Chamfer (Angle And Hypotenuse): Allows us | - Enter the ang|e and Hypotenuse from the
et to chamfer between two selected lines. Select the | jongth of the | Skecth tools menu and
4)Asg1ve egik kenar degerini giriniz. first and second line that you want to chamfer hypotenuse select a location.
after clicking on the Chamfer icon. After selecting ' - Enter the angle and
Angle And Hypotenuse from the Sketch tools
Pah Operasyonu (A¢i-Egik kenar): Allows us megu that appngrs on the screen, click the shape length of the hypotenuse.
to chamfer between two selected lines. from the position locator. Then change the angle
and length values on the shape.
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Angle ANnd | 2 Sizen - Yeni Parga _ Do Bomnw e o e T - Click Pah - Click Chamfer (Angle
First Length A- Dosya‘ DUzenIe‘ Garandm  Araglar  Pencere  Mubitek Y w0 2O | ol W LW Operasyonu (A(}l- And Hypotenuse)
Chamfer Bl .ﬁb o MR | Usson i o[l s Kenar) o - Select the first Ilne_.
3 3 - = E - Select the first line. - Select the second line.
/ '\ P AR{O] e i || Chamfer (Angle and First Length): Allows us | - Select the second line. | - Select Angle And First
‘lf [0 ;;Cl)péra:cn ikenuna tiklayiniz. tO chamfer between two selected lines. Select the | - Enter the ang|e and Length from the Sketch
e first an_d §econd line that you want to cham_fer length of the first edge. | tools menu and select a
4)Aci ve 1. kenar degerini giriniz. after clicking on the Chamfer icon. After selecting location.
_ Angle and First Length from thg Sketch tools - Enter the angle and
Pah Operasyonu (A¢1-Kenar): Allows us to menu that appears, click on the figure from the length of the first edge
chamfer between two selected lines. position determination. '
First and :%ZZEVESLZP::: Goronam  Araglar Pencere  Mubitek  Yardim nn?:“;mmm ———— - Click Pah -Click Chamfer (Angle
Second Length = re o an g O Operasyonu (Kenar- And Hypotenuse) Icon
Chamfer :: N O O e I L0 0 0 CT]7 reeogn [5mn swons g o Kenar) Icon - Select the first line.
O Jlfg‘pkﬁwiilh* - . - Select the second line.
= D G Chamfer (First and Second Length): Allows Us | _ ggject the first line. | - Select First And
D2 CHgisee g to chamfer between two selected lines. Select the Second Length from the
. first and second line that you want to chamfer | _ Select the second line. | Sketch tools menu and
after clicking on the Chamfer icon. After selecting select a location
Pah Operasyonu (Kenar -Kenar): Allows us | First and Second Length from the Sketch t00IS | - gnier the first and | - Enter the first and
to chamfer between two selected lines. menu that appears, click on the figure from the | _ & S cecond edae lengti
position determination. 9 gtn. 9 gtn.
H H izen - Yeni Parca 3 CATIA V5 - [Partl] : H H H
Qu'Ck Trlm ‘:‘;Do;ya vDU:en\;E Garindim  Araglar  Pencere  Mubitek  Yardim n Start ENOVIAVSVPM FEile  Edit  Miew  Insert  Tools  Window  Help ;C((;lr:Ck Cabuk Klrpma B CC:IIIi((::Ili (O?: Ifhke-l;z:jr: cl)iot?']e
BT &AL mm 63 O O i . : )
— L Y “,'.-.. : | 'I.i'\.i = = ‘C“r\)‘ '/' _a == - Click on the side of drawing to crop.
S AP0, O e L : . B the drawing to crop.
reneladarirp, Quick Trim: Crops the selected drawing
f)@ltz\mi;nlammnklrpn1r:k|££6tllg\nlz elements to the next intersection. After CliCking
the Quick Trim icon, click on the side of the
Cabuk Kirpma: Crops the selected drawing drawing to be cropped.
elements to the next intersection.
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
USAGE USAGE

Trim BEATAVSS Partl] : : - Click Kirpma Icon - Click Trim Icon
e ————— I o EOWATAVRMfle S e et Beds Wnw B9 Click on the side - Click on the side where
&;:: B~ |- s - AR AN AR VIR a2 7 1 where youwant the | you want the first
N AN oY YS) 'K‘,p,;a' 2 e first e]ement to remain. element to remain.
(.,ﬁim‘ Seglen i aim clemont arsndakrpmo - Click on the side | - Click on the side where

; Popeemen stz | Trim: Allows us to crop between two selected where you want the | You want the second
e ez weres || AFAWING elements. second  element to | element to remain.
o remain.
Kirpma: Allows us to crop between two
selected drawing elements.
Mirror :ﬂj:a I — “n“;”:“E:Om - Select the part to | - Select the part to mirror
Zlijirese  [filmu®+ AO0 AP0/ | rr>[E2 mirror o
~ - .G\JAFLJ‘;Y";'“? o e = ; _ - Click Mirror Icon
®Cizen LSl -Click Aynalama Icon | - Select the reference
e e -Select the reference | plane.
e e Mirror: Allows mirroring of selected elements | plane.
with respect to a specific reference axis. Click on
Aynalama: Allows mirroring of selected | the Mirror icon after selecting the drawing to
elements with respect to a specific reference | mirror. Then the reference plane is selected and
axis. click OK.

Translate ——— AT V5 S Procie : : - Select the drawing to | - Select the drawing to
Zlijres 3 son ORI £ ,EM — Im, IMI;QWMW — change location. change location
A BRSNS e B2 = - Click Yer Degistirme | -Translate simgesine
B =3 productl Icon tiklanir

it Y Translate: Replaces the selected elements. - Select the starting - Select the starting point
Yer Degistirme: Replaces the selected point ) _Enter the amount of
elements. If the copy mode is active, it allows us ) _Enter the amount of displacement.
to leave the originals of the elements in place displacement.
and move the copies.

8
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Rotate et e REATAV>H ProdB) - Select the drawing to | - Select the drawing to
n Start ENOVIA VS VPM  Eile Edit View Insert Tools Window Help rotate rotate
BRONN el MRS o) L - Click Dondiirme Icon | - Click Rotate Icon
=M productl - Select the reference | - Select the reference
: Rotate: Rotates selected elements around a rotation point. rotation point.
e specific reference axis. - Click on any of the - Enter the amount of
Déondiirme: Rotates _selected elements around a elements you want to rotation angle and pieces
specific reference axis.
rotate. data.
- Enter the amount of
rotation angle.
Scale B3 CATIA V5 - [Part] - Select the elements - Select the elements you
EJ st ENOVIAVSVPM Fle Edit View Inset Tooks Wil YOU want to scale and want to scale
Click Olgeklendirme - Click Scale and Select a
Icon reference scaling point
- Select a reference and Enter the scaling
. scaling point ratio.
Olceklendirme: Scales selected elements to a Scale: Scales selected elements to a specific | - Enter the scaling
specific reference point. reference point. ratio.
Offset - Select the elements to | - Select the elements to

Bl CATIAVS - [Product1]

Oteleme: Shifts selected elements.

Edit View Insert

~Bg Stat  File
)

aib 4

1|:|r ﬁf}

Offset: Shifts selected elements.

be offsetted.
- Click Oteleme Icon
- Enter a offset value.

be offsetted.
- Click Offset
- Enter a offset value.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Project 3D jijﬁ,ﬁ; v;"‘j;’fj —_— B CATIA VS - [Part1] - Click Izdiisiirme Icon | - Click Project 3D
Elements Slijrese -\-u<I.=E- BY st Fle  Edit View lnsett  Toolks elements Icon
N AR A ol - Select the element
Teizen dib b — .
A teniPurcs you want to project. - Select the element you
want to project.
izdiisiirme: It projectes from the drawing ] )
elements in the previous drawings. Project 3D Elements: It projectes from the
drawing elements in the previous drawings.
H Gizen - Yeni Parca Y CATIA VS - [Productl] T L. N P -
Exit A Do Ozl Goinam Al Prce Wik o s Be i Ue T i i s | ~Click Cizimden Cikis | - Click Exit Workbench
Workbench H-[0- r ... e .|.“<. .+ QOO A0 /| - Icon Icon
’C\Izen — OZalcy - ’3“ Productl
O N Camaen
iyt workbench: Exits the drawing
Cizimden Cikis: EXits the drawing.
Usual : C[;Zes_-,—na_ Ye;;:::: Gariinim  Araclar  Pencere  Mubitek  Yardim (% | - Click Goriiniir Icon - Click Usual Icon
: - »: g » r S l|l 1] q { n Start  File Edit  View Insert  Teols
N F ; an oy — &
) Cizen ] A >

> M YeniParca Gariinir )
Uriin agacinda bulunan énceki

cizimleri gdriinir yapar.
1)Operasyon ikonuna tiklayiniz.

Goriiniir: Makes the previous drawings visible
in the design tree visible.

Usual: Makes the previous drawings visible in
the design tree visible.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Low Light - %] - Click Goriiniir Icon - Click Low Light Icon
T [ »: (p X X Woows [T K| n Start File Edit View Insert Tools
- ; - )
N e - ‘ :
Saydam: Makes the previous drawings in the | Low Light: Makes the previous drawings in the
design tree transparent. design tree transparent.
No el EY CATIA VS - [Part1] - Click Gérinir Icon | - Click No 3D
Background | B~ U - C®® & - "=gn Wl B s O Background Icon
O @ =12 by — & O
Goriinmez: Makes previous drawings in the | No 3D Background: Makes previous drawings in
design tree invisible. the design tree invisible.
Pickable e e eovimim Arager Pemcore Mtk Yerdim I CATIAVS - [Part1) - Click Goriiniir Icon -Click Pickable visible
Visible Hl reee  "nE®- B s e - background Icon
Background (:;:\ SRR = &) Z2ES dp @ = & O O
> " i
Pickable visible background: Makes the
Segilebilir: Makes the previous drawings in the previous drawings in the design tree selectable.
design tree selectable.

L8
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CIZEN COMMAND

CATIA COMMAND

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION
USAGE USAGE
UnpiCkable :C;e;yna-\’el:;:;‘;: Goriindm  Araclar  Pencere  Mubitek  Vardim ] CATIAVS - [Parti] - Click Gériiniir Icon - Click UnpiCkabIe low
low intensity = »: @J ”: roes® .|. m q . + n Start File  Edit View  Insert  Tools ﬂinfow intensity background
background - @ e vl | = g b = & 0 & Icon
Uriin agacinda bulunan énceki
gizimleri segilemez yapar.
1)Qperasyon ikonuna tiklayiniz.
Unpickable low intensity background: Makes
Secilemez: Makes the previous drawings in the the previous drawings in the design tree
. unselectable.
design tree unselectable.
Fix %3 Gizen - Yeni Parga - Select the drawing to | - Select the drawing to be

% Dosya Dizenle Gorinim Araglar Pencere  Mubitek Yardim
1=K [/ O o b

Sabitleme
Secilen bir gizim elemaninin boyutunu ve
konumunu sabitler.

1)Operasyon ikonuna tiklayiniz.
2)Sabitlemek istediginiz elemant seginiz.

Sabitleme: Fixes the selected drawing.

O d Fix
O O

O O

O O

m| |

O O

O O

O O

O

@ OK | L) cEnce\|

Fix: Fixes the selected drawing. Click Constraints
Defined in Dialog Box, check Fix and click OK.

be fixed

- Click Sabitleme Icon

fixed

- Click Constraint
Defined in Dialog Box,
check Fix and click OK.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Angle 3 Gizen - Yeni Parga Constraint Definitio - Click Agt Icon - Select the drawings.
.4. Dosya Dizenle  Gérindm Araglar Pencere  Mubitek  Yardim
A @J- DO -1 | ‘ Ef“gm gid - Select the drawings. - Click Constraint
;\_ B i cteman srasinds 3 clusturu iAngle) O Defined in Dialog Box,
D0perasyonkonuna ey gp - - Give the angle value | check Angle and click
312 Elemans sesniz R on the figure. OK.
[ Horizental .
Aci: Creates an angle between two selected O Vertica - Give the angle value on
elements. the figure.
@ Cancel |
Angle: Creates an angle between two selected
elements. Click Constraints Defined in Dialog
Box, check Angle and click OK. Then click the
angle value on the figure and enter the desired
angle value.
Distance SCizp - Yeri Parca [ Constraint Definiti - Click Uzaklik Icon - Select the drawings
» Dosya Dizenle Gorindm  Araglar  Pencere  Mubitek  Yardim
L @J £ _,_,“ - :) © /,;__ i ;:th g:mcidm - Select the drawings | - Click Constraint
o L —— [ Angle O Defined in Dialog Box,
®izen o - Change the distance | check Distance and click
g 1)Operasyon ikanuna tiklayiniz. ml O 9
32 Eleman sein - e value on the shape. OK
[m] [ Perpendicular
Uzaklik: Gives the distance between the edges | [ Horizontal - Change the distance
and surfaces selected on the drawing. g O] Vertical value on the shape.
@ o0k | &cancel|
Distance: Gives the distance between the edges
and surfaces selected on the drawing.
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.- -
:1»@» 21 OOl —aa -y}
4\» -
®Cizen ffé"i?;k'E'f."ﬁﬁn"'uﬁa?hi;k&.ﬁ'.‘z i
& YeniParca i !

2) 1. Eleman seginiz.
3) 2. Elemanm seginiz.

Es Merkezlilik: It makes two objects of circular
cross section concentric.

[] Distance [ Fix

(] [ Coincidence
(] 4 Concentricity
[ Radius / Diameter [] Tangency

Concentricity: It makes two objects of circular
Cross section concentric.

- Select the circles you
want to concentrate.

COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Paralellism #3 Gizen - Yeni Parca - Click Paralellik Icon - Select the
» Dosya Dazenle  Gérdnam  Araglar  Pencere  Mubitek  Yardim drawings to be
T T = BN <> f [ Distance [ Fix ) . 4
A0 X/ Q C | EL s Select the drawings to | parallelized
TR | = o ol — i o be parallelized.
:® izerl: : Secilen iki eleman arasinda paralellik olugturur. ° O - CI'Ck Constraint
> " Yeni Parca g??ar:::{:nr] :_'-keog?nL:;a ez a Parallelism Defined in Dlalog BOX’
3) 2. Elemani seciniz. [ Perpendicular check Parallelism and
Paralellik: Makes the selected surfaces parallel ] Horeonko click OK.
. [ Vertical
to each other on the drawing.
@ 0K l ] Cancell
Parallelism: Makes the selected surfaces parallel
to each other on the drawing.
Concentricity | =2 Gizen-Yeni Para [ Constraint Definitio &2 - Click Es Merkezlilik | - Select the circles you
¢ Dosya Dizenle Gérindm Araglar Pencere Mubitek Yardim
Icon want to concentrate.

- Click  Constraint
Defined in Dialog Box,
check Concentricity and
click OK.
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Tangency SFeen; Y Parcg (Constraint © - Click Tegetlik Icon - Select the drawings to
» Dosya Dizenle  Gordndm Araglar Pencere  Mubitek  Yardim _Select the draWingS '[0 be tangent '[0
EA Lol O C“ '|' i t ‘ re [ LA be tangent to .
S e o Dot - Click Constraint
>h_ E?PEE\r:ni:r: \:EDEI"VHL:;at\k\a‘,'ImL [ Radius / Diameter & Tangency Deﬁned in Dlalog BOX,
3) 2. Eleman seginiz.
check Tangency and
click OK.
Tegetlik: It makes two objects tangent to each
other, one of which is circular and the other is
straight.
@ OK | OCanceIl
Tangency: It makes two objects tangnt to each
other, one of which is circular and the other is
straight.
Coincidence *‘;D'f;:a “*;;:;’f: o s s v Constraint Definitio - Click Cakisiklik Icon | - Select the drawings to
i - @] A‘ O A4 E.|. - i ‘ re®: [ Distance . be Overlapped by the
~ b | @.%. O [2] 1 Gakiee O Length -Select the first element | centers
S rr— | |
52 e O -Select the second - Cick Constraint
Cakisiklik: Overlaps selected surfaces on the H e element. Defined in Dialog Box,
drawing. 5 B check Coincidence and
O O .
O [ Vertical CIICk OK
O
@ 0K I =] Cancell

Coincidence: Overlaps selected surfaces on the
drawing. Click Constraints Defined in Dialog
Box, check Coincidenceand click OK.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CIZEN COMMAND CATIA COMMAND
USAGE USAGE
Symmetry 3 Guen-VeniParca _ 1 CATIA VS - [Product1] - Click Simetriklik Icon - Click Symmetry Icon
.‘1. Dosya Dizenle Gorinim  Araglar Debug  Pencere Mub\fek Teklif  Yardim n Start i dit v | . ol
g L :)O/ = > t roeses Sta File Edi View lnse Tools )
N : = \ +Q 7 nl%!emk.m : i i I ~ -Select the first element | - Select the element to
@?izen— L] I o) SI:::IJME?:WM\ referans bir eksene gore ﬂ|h HEH - '|;|' 'R;/ be Symmetry
e it -Select the second
B R e e segini element - Select the reference
Symmetry: It makes the selected two elements symmetry axis.
: ST ical with r t to a reference axis - Select the reference
Simetriklik: It makes the selected two elements | Symmetrical with respec . symmetry axis
symmetrical with respect to a reference axis.
Perpendicula | 2Szn-tenParss - Click Dik - Select the drawings
,1- Dusya Dizenle Gorindm  Araglar  Pencere  Mubitek  Yardim 111 kilendirme Icon that you Want to be
r el @J J:,,. .J @ 1 ,/' == .‘. P i [ Distance [ Fix ¥ vertical
: ; [Len [ Ceincidence R
= a\ i |- El i Ee‘tl\[!rflflﬂleer:z:ﬂ:r:nﬁ birbirine dik yapar. o - ‘ - SEIECt the draWIngS tha‘t

) Cizen 1)Operasyon ikonuna tiklayiniz.
P 2) 1. Elernani seginiz.
3) 2. Eleman seginiz.

Dik Illiskilendirme: Makes the selected
surfaces perpendicular to each other on the
drawing.

[ Angle O
[]
[ Parallelism
d Perpendicular
[ Herizontal
[ Vertical

@ 0K l aCancell

Makes the selected surfaces
perpendicular to each other on the drawing.

Perpendicular:

you want to be vertical.

-Click Constraint
Defined in Dialog Box,
check  Perpendicular
and click OK.

(Cont. on next page)
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND EXPLANATION CiZEN COMMAND CATIA COMMAND
USAGE USAGE
Radius/ o=t Y Porcd Constraint Definitio - Click Yarigap Olgiisii - Select the element
.-|- Dosya Dizenle Gordndm  Araclar  Pencere  Mubitek  Yardim . .
R WA D4 —ume § = = Icon whose radius is to be
Diameter 2: - | = |E — = O O measured and Click
@ Cizen .ﬂ;@;f:: deeye vy ansap s o o - Select the element | Constraint Defined in
gﬁééffa-ﬁ"."f?ﬂ,“"aff'.i»m; S O whose radius is to be | Dialog Box, check
ancap Slgiisd vermek istediginiz . .
elemani seginiz. IO O meaSUI’ed. RI?.dllUCS)/}EIameter a.nd
] O clic
.. ) . O O - The radius val n
Yaricap Olgiisii: Gives the radius of the selected O O h ¢ Zd L.js ha l;e can be
circle or pedestrian radius. - changed via the figure.
Radius/Diameter: Gives the radius of
the selected circle or pedestrian radius.
Horizontal | SSEST0RE o e e o o gy — | - Click Yatay dlii Icon | - Click Constraint
Measure [ @Aﬂ_.r- NeIorera | = .H roeeo® ., - _ Command
Direction N \_@+ QBN Gl Refeence -Select the first element .
@ Cizen Zﬁi:én iki eleman arasina yatay 6lgi degeri — = —= _ Select the draWIng
> EE_ 1)Operasyon ikenuna tiklayiniz. SoreaniE e b ea
;Epg::::::: :g:::i Vertical Measure Direction ;Iseerl:ec:]t the Second element
) Ex ' - Right-click and select
Yatay Olgii: Gives only horizontal dimension Position Dimension Horizontal Measure
between two selected elements. . . . : irati
Horizontal Measure Direction: Gives Direction.
only horizontal dimension between two
selected elements.
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COMMAND CIZEN ICON AND EXPLANATION CATIA ICON AND CiZEN COMMAND CATIA COMMAND
EXPLANATION USAGE USAGE

Vertical o :, e — = - Click Yatay 6l¢ii Icon - Click Constraint

Measure ElBL s 00c—m-fllreee 1 Command

Direction S AAAEEQ R TE R -Select the first element

@ Cizen

> M YeniParca

Dikey Olcii: Gives only vertical dimension between
two selected elements.

Horizontal Measure Direction

Vertical Measure Direction

Fix

Position Dimension

Vertical Measure Direction: Gives
only vertical dimension between two
selected elements.

-Select the second

element.

- Select the drawing

element
- Right-click and select
Vertical Measure
Direction.




CHAPTER 4

USER EXPERIENCE RESEARCH AND RESULTS

In this chapter includes general framework of research, procederues of research,
data collection methods and results.

4.1. General Framework of Research

User-centered design involves a different method for interface design, emphasizing
the user’s experience. In broad terms, user-centered design is a process in which the needs,
target tasks, and limitations of the end-user of an interface or document are considered at
each stage of the design phase (Norman and Stephen 1986).

According to Wikipedia, “User-centered design can be characterized as a multi-
stage problem solving process that not only requires designers to analyze and foresee how
users are likely to use an interface, but to test the validity of their assumptions with regards
to user behavior in real world tests with actual users.” To design a good user interface is a
challenging task, needing multiple iterations from design and prototype to evaluation (Shiu
and et all, 2007).

The term “User Experience” has been used by people involved in the Human-
Computer Interaction of the 1970s and 80s, and in particular User-Oriented Design. In
1993, with Don Norman began to gain popularity while working in Apple as the “User
Experience Architect”. The introduction of user experience into the literatiire has been
made through the papers published at “Computer-Human Interaction” congress (Norman
and et all, 1995).

User-centered design, user friendly systems, ergonomically designed systems, and
so forth have been around for quite some time (Rouse, 1991). But a common mistake
made by most of the companies is to ignore user tests while producing a new product.
Mostly a product meets the users at the very end producing step or even after putting it on
the market. They sometimes jump directly to the marketing and sales without even any test

or content control. An idea may seem brilliant but it can be illusory, the user thoughts can
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never be truly estimated. Not letting users into the process usually leads failure, but the
thing is very simple actually. From the first step, users™ thoughts, advices and feedbacks
should be observed till the end (Kantar, 2015).

4.1.1. Design and Participants of Research

The research is a case study with mixed design methodology, in which both
quantitative and qualitative approaches were employed and combined into the research
methodology of a single study (Tashakkori and Teddlie 1998). This study employed both
triangulation and explanatory method type of mixed method design to validate and
compare quantitative findings with qualitative ones and used qualitative data to expand on
or explain findings of quantitative data.

In this study, persona methods was used. Eleven participants enrolled in the study.
All of the participants are experienced sheet metal forming design. According to Nielsen
(Nielsen, 1994) more than 75% of the usability problems can be found with five
participants. As this number approaches 15, almost all of the usability problems can be
identified (Nielsen, and Landauer, 1993). Therefore, eleven participants are sufficient to
identify major usability problems on the inspected.

During the tests, participants were encouraged to think aloud as much as possible
while completing the task, and the participants’ performances were observed and recorded

by the researcher. Used metrics in participants’ eyes movements are below in the Table 8.

Table 8. Metrics Used In the Research

Metrics Aim of Utilization

Interval Duration It shows the time taken for users to complete their tasks.

Visit Duration It shows the fixing time in the menu. The less fixation the easier he found
the task.

(Cont. on next page)
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Visit Count It shows the number of visits to the menu. The more visits, the more
difficult he is to find what he is looking for. Similar to visit duration.
Click Count It shows the number of clicks on the menu. It indicates that, there may be a

usability problem if there are many clicks on the menu.

Major phases of the study consist of quantitative and qualitative phases. The data

collection phases of the study can be divided as beginning, during and after the study.

In the research we used a lot of Design Thinking Methods which is seen Table 9.

Table 9. Design Thinking Methods Used in the Research

DESIGN THINKING
METHODS

REASON OF USE

Interviewing

Used to capture the correct information and provide direct feedback
from the user.

Contextual inquiry

It was used to determine sheet metal forming design step by step.

Buy a future

It has been used to reveal the features required from the users in the
program.

Think aloud testing

It was used to narrate how users do the design and the program.

Critique

Used in the evaluation of the research results by the company.

Methods of observing human experience

System usabilitiy scale

Used to measure the efficiency and quality of the program.

Competitive product | It was used to analyze the features of the program by conducting
survey competitive product research.
o Persona Used to determine which users shold conduct the survey.
c
‘T
% 'c% 9 | Experience diagramming | It was used to map the design experiences of different designers.
c =
S B 'S
S 2e Affinity map It was used to classify the similar suggestions that were obtained as
8 % g a result of the research.
o c o
£70 °
g Problem tree analysis Used to elaborate issues into main headings.
Value priorization It was used to separate the recommendations according to value-
e 2 feasibility issues.
n S L
822 = . . —
£ 2 2 | Subject matter expert It was used to determine future trends in the meeting with CAD
(5] . .
S 5 distributors.
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4.1.2. Prosederues of Research

All participants completed a pre-test questionnaire to get demografic information
and sheet metal forming design methodologies. After that, the participants were informed
about the test, user-test, think-aloud methods and the eye tracking system. After short
explanation of the study, participants were asked to complete 16 tasks and they were

encouraged to take time and we told to them “this was not a racing”.

4.1.3. Data Collection, Analysis and Instrument of Research

In this research data were collected through both quantitative and qualitative
methods. The experiments were conducted in Mubitek and other sheet metal forming
design companies located in Bursa. Eye movements of participants were recorded by Tobii
X2-60 Eye Tracker. In addition to the eye tracker data, the participants were observed

while they were working on the tasks and stopwatch was kept.

Figure 13. Tobii Pro X2-60 Eye Tracker Device
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Data was collected by eye tracker, questionnaires and interviews. Eleven
participants tested the usability of the CIZEN CAD with the help of eye-tracking
technology, supported by observation of the participants, a pre-test questionnaire, which
was used to assess participants’previous experience with CAD, a post-test questionnaire
and a semi-structured individual interviews about the participants’ perceptions at the end of
the study. All data collection instruments were in Turkish.

At the end of the study, post-test questionnaire about the participants’ perceptions was

conducted. Post-test, System Usability Scale was adopted from Brooke.

Table 10. Data Collection Prosedures of Reserach

Phase of the Research Data Collection Procedures

Beginning Pre-test Questionnaire about demografic information and exploring

sheet metal forming design methodologies

During Eye Tracking, Think-aloud, Observations, Stopwatch, video recording.
End Post-test Questionnaire
Interview

The quantitative data analysis consisted of descriptive statistics. Tobii Studio
software was used to analyze the data collected by eye tracker. Sessions were recorded and
analyzed to identify the interval duration, visit duration, visit count and click count. Table
14 there are some photos from research.

Qualitative data were interviews and note taken during eye-tracking test.
Qualitative data were analyzed together with eye-tracking data. After test, the participants
and researcher was conducted in the form of a semi-structured interview in which the
interviewees reflected on his feeling and perceptions about usability of the CAD.

This interview acted as an informal exchange of observations and views. Hence, no
formal interview schedules were utilized. The interviews were tape-recorded after
obtaining consent from the interviewees, and later, they were transcribed verbatim for data

analysis.
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Figure 14. Photos from Research with Eye Tracker Device

4.2. Results

Results constist of three parts which are pret-test, eye tracking analysis and post-
test.

4.2.1. Pre-Test Questionare Results

In this study, the pre-test questionnaire was used to evaluate participants’ previous
utilization and involvement details in the CAD program. Pre-test consist of two parts. First
part having 6 questions is related Demografic Information. Second part is related sheet

metal forming design methodology. It has 11 questions.
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4.2.1.1. Demografic Information

The majority of participants age are 30 and under.

\

m<25Age m26-30Age m31-35Age 36-40 Age m41-45Age  m46>

Figure 15. Ages of Participants

The majority of participants are graduate.

m Graduate + = Associate Degree = High School

Figure 16. Graduation Level of Participants
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The majority of participants job experience are 3 year and under.

B lyear< m1-3vyear m4-5year 7-15year m 15>

Figure 17. Job Experience of Participants

4.2.1.2. The Investigation of Sheet Metal Forming Design Methodology in
Different Programs

In this research we previosly designed a mold design with different programs such
as Visicad, Catia, Solidworks and Cizen. In Appendix B there is a mold designed. In the
result of the mold design we compared all the prosess. Table 11 shows to us differences in
the programs. You can see the detail result in Appendix | After evaluation Table 11, we
prepared 11 questions to ask participations to investigate sheet metal forming design
methods result of the participants design methodologies is shown table 12 and 13. We

faced to  participants using Catia and  Visicad, not  Solidworks.
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Table 11. Sheet Metal Forming Design Methodology With Solidworks, Cizen, Visicad and Catia Program

SOLIDWORKS

CiZEN

VISICAD

CATIA

Interface
Evaluation

Modules are grouped
horizontally on a single
toolbar. Switching between
modules is easily possible
without the need for platform
change.

Toolbars belonging to all
modules are available on
the same platform; easy
access to commands can be
performed from a single
platform.

Modules are grouped horizontally
on a single toolbar. Switching
between modules is easily
possible without the need for
platform change.

When compared to other design
programs,  switching  between
modules was not considered
usable.

Tree Structure

The product tree can be
composed of two
components:  Parts  and
Assembly. The part
component can be divided
into bodies, allowing
separate processing to be
applied to each body. The
body function (body logic, as
same as other programs) is
not useful. No commands,
curves, surface grouping can
be performed within the
parts.

By forming separate parts,
it can be made to add to
each other and to subtract
from each other.
Geometries such as the
imported curve and surface
can be collected within the
"Geometry Set" but cannot
be grouped.

There is no tree structure. There is
a layer system.

The product tree can be composed
of various components such as
part, product, and component. Its
working ability with body logic
within the part component makes
the design easier. Via the
Assemble command, grouping
between commands can be
performed within the design.

(Cont. on next page)
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Table 11. (Cont.)

SOLIDWORKS

CIZEN

VISICAD

CATIA

The Sketch module is
useful, but the sketch
axes cannot be used for

The Sketch module is useful,
but some functions are missing.

With Sketch, the operations can be
performed easily. There is no
separate sketch platform. All

Sketch module was found
useful. Sketch axes can be used
effectively for all commands in

Sketch commands such as e operations are performed on a|a sketch, part, and product
Platform dimensioning or | (E.g. projection, undo, etc.) single platform. platform.
mirroring. (It is needed
to draw the axis line into
the Sketch.)
An infinite number of | An infinite number of parts and | There is no assembly file. There is | An infinite number of parts and
) parts and assembly files | assembly files can be opened | a grouping. assembly files can be opened
Creating can be opened into the | into the assembly file. There into the assembly file. The
Assemblyand | ascombly  file.  The | have  been  people  who product tree has a regular
Sub—'A:\_sIsemny product tree is complex | expressed their positive views appearance and structure.
iles

and has a visuality hard
to discern.

on  visuality
presentations.

during  our

(Cont. on next page)
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Table 11. (Cont.)

SOLIDWORKS

CiZEN

VISICAD

CATIA

Creating a Sheet
Metal Forming
Set

When designing a Sheet Metal
Forming, demonstrating the
components to be used in more
than one place within the Sheet
Metal Forming from a reference
part makes it possible to greatly
shorten the duration of the
design.  This  feature in
SolidWorks applies to sketches,

curves, etc. However, because
plane information, surface
information could not be

proclaimed, a complete Sheet
Metal Forming set could not be
created. Once components were
added, each sheet metal
forming group was designed
sequentially and  partially
independently.

hen designing a Sheet Metal
Forming, demonstrating the
components to be used in
more than one place within
the Sheet Metal Forming
from a reference part makes
it possible to greatly shorten
the duration of the design.
Since this feature is not
available in CIZEN, the
Sheet Metal Forming set was
not formed and the design
was continued by creating
part files one by one and
putting them into the
assembly file.

When designing a Sheet Metal
Forming, demonstrating the
components to be used in more
than one place within the Sheet
Metal Forming from a reference
part makes it possible to greatly
shorten the duration of the
design. Since VISICAD does
not have this feature, the Sheet
Metal Forming set was not
formed; all parts were drawn in
a single platform.

Since the linked and parametric
operation is available in the
CATIA program, the
components can be disseminated
in the Sheet Metal Forming. For
this reason, a Sheet Metal
Forming set could be created in
Catia.

(Cont. on next page)
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Table 11. (Cont.)

SOLIDWORKS

CIZEN

VISICAD

CATIA

Use of
Standard Parts
in a Sheet
Metal Forming

The parts were connected to
the axes in the assembly
platform. However, since the
linked operation could not be
performed, the creation of
the component elements one
by one, such as adding,
milling, and drilling, made
the design difficult.

Unable to connect standard parts
to axes or points in the assembly
platform is a major deficiency.

Processes for each standard
part were created one by one.

Standard parts can be connected
to references such as axis, line,
and plane; and the elements of
these parts such as adding, milling
can be demonstrated in the Sheet
Metal Forming through the
publication command.

The move/rotate command
used to position parts in the

In the linking operations used to
position parts in the assembly

There is no assembly platform.
All operations are performed

The move/rotate command used
to position parts in the assembly

Moving and | assembly platform was not | platform, some improvements are | on a single platform. Since the | platform  was  functional. In
Rota_tmg functional. There have been | needed in terms of options and | parts are not connected to each | addition, positioning and
Operations In | opajjenges in positioning the | visibility of the options. other, moving and rotating | movement can be achieved with
an Assembly | yreqses and the method file. operations can be done easily. | the caliper element.
Platform
Commands are generally | Commands are generally useful, | Except for surface commands, | Commands are generally useful
o useful, but insufficient. | but insufficient. the commands are useful and | and sufficient.
Sufficiency | gurface  commands  were sufficient.
and inadequate.
Functionality
of the
Commands

(Cont. on next page)
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Table 11. (Cont.)

SOLIDWORKS CIZEN VISICAD CATIA
Since no linked operation | Since no linked operation was | If the changes are on the | Since the linked operation and
| and parametric design were | performed, the implementation of | surface, they are somewhat | parametric design could be
Implementatio | nerformeq, the | the changes is impossible. difficult  to  implement, | performed, it is possible to
nof Changes | jyolementation  of  the however, results can be | implement changes.
changes is difficult. obtained quickly for other
operations.
Parametric There is no parametric | It has superior features regarding | There is no  parametric | The parametric operation can be
Operation operation. (Or could not be | parametric design. operation. performed.
used in the design.)
Linked The linked operation could | There is no feature of linked | There is no feature of linked | There is a feature of linked
Operation not be performed. operation. operation. operation.
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Table 12. A Sheet Metal Forming Design Method of Catia Users

CATIA USER'S COMMENTS

QUESTION
TITLES

PILOT PARTICIPANTS

PARTICIPANTS

Tree Structure

Users did not declare any deficiencies in the product tree .
structure of the program.

It has an understandable and functional product tree .
consisting of Part and Product components.

Because it is based on Body logic, it is easy to group.

The sorting of Assembly and Part components in itself,
its transport and grouping can be achieved practically. .

It can be seen that the program can perform any process we want
in sheet metal forming design.

All groupings can be easily done.

The Program does not allow enough flexible operation, there is
one way to perform the desired operation, and it is not easy to do
other than that.

In the program, the feature of being able to change the platform
for module transitions and having the corresponding commands
open, whichever module is operational, is useful.

There is no difficulty in searching for commands, it can be
detected easily.

The use of the 'Replace Component' Command is not enough
practical.

Link management is not efficient.

(Cont. on next page)
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Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION
TITLES

PILOT PARTICIPANTS

PARTICIPANTS

Sheet Metal
Forming Set

All Catia users perform parametric design by creating a
Sheet Metal Forming set. The designs made following
this method have an impact on the design in the range
of 20-50% in the case of any revision.

All of the users design by forming a Sheet Metal Forming set. With the
support of programs belonging to customer companies, the design is carried
out with ready-made Sheet Metal Forming sets.

Through Sheet Metal Forming sets, time is saved by using the processes

applied standardly in the design stages.

One of the users has come up with the idea that instead of a parametric
Sheet Metal Forming set, by building a structure that can be managed with
visual objects, it may be created a more useful set than parametric
management. With the use of Sheet Metal Forming sets, the design
workload decreases.

Parametric
and Linked
Operation

It has been concluded that operating in this way has
advantages and disadvantages, but its advantages, as
well as its disadvantages, are negligible.

It leads to the beginning of the design takes some time.

It was observed that revisions were quickly and easily
implemented in the design.

It provides a great convenience in implementing
changes reaching standard parts, affecting almost the
whole Sheet Metal Forming.

Through the parametric and linked operation, the design is created with a
more regular structure.

The changes are easy to implement. In the application of revisions, it is
sometimes experiencing problems in the process of getting links.

In the application of revisions, the probability of the designer to make
mistakes decreases.

Setting up parametric and linked operation at the beginning causes a waste
of time. Making a design using parameters is a practical method.

When too many links are received, it leads to an increase in data size and a
loop in design.

(Cont. on next page)




oTT

Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION

TITLES PILOT PARTICIPANTS PARTICIPANTS
Assembly Standard parts, by using the assembly links, are e All Catia users, after opening the standard parts in the program, connect
Platform connected to the points and planes that | have called them to plane, sketch, points by using the assembly links.
into the design and created.
e Manufacturing parts are drawn according to the coordinate axis by
The manufacturing parts are positioned by drawing referencing the relevant part.
within the part they belong to and divided into parts ) ) ) )
with the ‘Publication’ command. e From a different point of view: A user has mentioned that he assembled
standard parts by linking them to visual objects he created.
Sheet  Metal All of VisiCad and Catia users have stated that they e In cases where the surface and contour are unsuitable, the fact that revising
Forming had no problems in terms of time and applicability in the Sheet Metal Forming takes too long causes time loss.
Design implementing Sheet Metal Forming revisions.
Revision e Problems occur when there are changes in surface and cutting lines.

e When unnecessary commands are considered in the design and the designer
does not work regularly, there are problems in implementing revisions. In
such designs, there are difficulties in the product tree and link management.

e Arising from the links giving too many errors, for the big changes made to
the die, there is a lot of time loss in error removal.

(Cont. on next page)
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Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION
TITLES PILOT PARTICIPANTS PARTICIPANTS
Challenges in If any auxiliary program or library is not used for the Many of the designers have been evaluated that surface commands are
The Sheet standard parts, the process of drilling, milling, difficult to use.

Metal Forming
Process

adding, removing elements of the parts is prolonged.
Special Cam designs extend the process.

As a suggestion, libraries should be used for the
elements of standard parts such as drilling, adding,
and subtracting.

If a sample Sheet Metal Forming is not available in
the design process, it is difficult to form a Sheet
Metal Forming set from the beginning every time.

Surface improvement and development processes cause a waste of time. It
extends the design process. Surface and contour revisions are difficult. The
issue of shifting surfaces and tangent faults slows down the design.

Building a structure based on parametric and linked operation has a

challenging and process-prolonging effect for the beginning.

Although assembling standard and manufacturing parts to appropriate
positions is a facilitator in the following processes, it takes time to create
this layout at the beginning.

Forming of connection elements, hydraulic and electrical installations are
the processes that take time.

Moving of
Sketch, Part,
Assembly
Platform
Elements

In this context, the program was deemed sufficient by
the designers.

The desired elements can be carried easily in all
directions by the designers through the caliper
element.

Positioning operations can be easily performed.

All designers find the program sufficient in terms of carrying the elements in
the assembly and sketch platform. Through the translate commands, element
moving operations can be carried out easily in the assembly and sketch
platform.

Apart from the Translate command, the desired elements can easily be

moved independently (without restriction) by the formation called "caliper".

Besides caliper and translate commands, moving operations can also be
carried out by providing assembly links.

(Cont. on next page)
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Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION
TITLES

PILOT PARTICIPANTS

PARTICIPANTS

Commands
Used

Catia users do not consider that there is a missing
command. Lacked features can be added with the
formation of 'Powercopy'.

It will be useful to have Sheet Metal Forming wizard
that can be used effectively for sheet metal forming.

Facilitating solutions should be developed in the
formation of the Sheet Metal Forming set, which is an
operation that extends the design process.

Surface commands can be improved for ease of use.
‘Powercopy’ and Macro support can be provided, especially for steel designs.
The Program should provide solutions for sheet metal forming design.

Applications for simply performed but time-wasting operations, such as
drilling, positioning of standard parts, installation forming should be
developed and the burden of the designer should be alleviated.

Surface commands should be developed to eliminate problems in
development and revision operations, as the flexible operation cannot be
available in surface commands.

Import-
Export File
Transfer

All designers have found the program sufficient for
file transfer.

The program has been evaluated as sufficient for Catia file transfer by almost
all users.

Compared to other programs, it has been considered more advanced.

Surface data processed with other programs give incorrect results when
opened in Catia.

The extensions that the program supports are insufficient.

(Cont. on next page)
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Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION
TITLES PILOT PARTICIPANTS PARTICIPANTS
Popular and Popular Features: Popular Features:
Unpopular

Features of
The Program

Link Management offers

parametric design.

Having the 'Capture’ command
There is body logic in Part
Ability to use ‘Powercopy’

The surface module is rich in
terms of variety of commands

There are commands to make
Sheet Metal Forming checks

Unpopular Features:

When the’ Click Ok to
Terminate ' error is received, it
shuts down the program without
allowing the Sheet Metal
Forming to be saved and causes
data loss.

Easy access to commands, Interface design

Providing linked and parametric operation and body logic and ‘Powercopy’ features
icon designs and Intelligible product tree structure
Ease of application of the commands

Swift design elements and Functional Assembly commands

Unpopular Features:

For the Sheet Metal Formings having increased design load, the performance of the program
declines. The thickness command cannot be applied to complex surfaces that are split.

It causes a tangent error in adding and subtracting operations, and the appearance of the design is
impaired. When solidification is performed using the 'Up To' function in the 'Pad' command, it
does not fulfill this feature if there is drilling in the design.

'Click Ok to Terminate' error occurs,
Difficult and not a useful operation commands in the surface module. The Sheet Metal Formings
drawn in the previous variations are very difficult to open in the new variation and data is not
efficiently used. Links give errors when there is too much link usage. Licensing costs are very
high.

(Cont. on next page)
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Table 12. (Cont.)

CATIA USER'S COMMENTS

QUESTION

TITLES PILOT PARTICIPANTS PARTICIPANTS
Interface Command icons are compatible with e More than one positive and negative view regarding the interface has been reported. Most
Design their functions. designers find interface design successful.

The method of switching between
modules was found to be challenging.

It is an additional feature that the
interface  design is  personally
organized and customizable.

Compared to other design programs,
mouse movements considered
compelling.

e The icons of some commands are similar, thus leading to confusion.
e Since the interface is suitable for customization, it appeals to all users.

e Lack of special applications for sheet metal forming design is a significant deficiency.

e It is needed to enter more than one data to perform a command. This makes it difficult to
implement the command. The designer must see and select only the relevant elements in the
next step or option. If a method such as filtering is followed, more practical design is
possible.




STT

Table 13. Sheet Metal Forming Design Method Of Visicad Users

VISICAD USER'S COMMENTS

QUESTION
TITLES

PILOT SCHEME

USER

Tree Structure

There is no product tree within the VisiCad program. The design
is performed based on Layer logic.

It is not a Sketch-based program.

It has been operating with the layer logic, and since the
layers are independent of each other, it is easy to interfere
in them separately.

Sheet Metal
Forming Set

A separate Sheet Metal Forming set is created for each Sheet
Metal Forming.

Sheet Metal Forming sets are used through programs
provided by customer companies.

Parametric and
Linked Operation

VisiCad does not enable linked and parametric operations.

No components in the program are interlinked with each other,
and the components must be moved one by one when any
changes to the design are required. This increases the probability
of making mistakes and extends the time for revisions to be
implemented.

VisiCad does not enable linked and parametric operations.

Assembly Platform

There is only one platform in the program. There is no distinction
such as Assembly and Part platform. Parts can be positioned
practically.

Since there is no assembly platform in the program, the
link cannot be defined. None of the elements are
connected to each other. The manufacturing parts are
drawn to the position where they need to be drawn and
taken into the group to which they belong. After the
positions of the standard parts are determined, the parts
can be placed from the desired points to the designated
points.

(Cont. on next page)
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Table 13. (Cont.)

VISICAD USER'S COMMENTS

QUESTION PILOT SCHEME USER
TITLES
Sheet Metal It has been experiencing no problems in terms of time and It has been experiencing no problems in terms of time and

Forming Revision

applicability in the implementation of Sheet Metal Forming
revisions.

applicability in the implementation of Sheet Metal
Forming revisions.

Challenges in The
Sheet Metal
Forming Process

The Program is insufficient in terms of surface commands. Aside
from its insufficiency, it does not have a simple and practical use.

The most challenging issue in the program is surface
operations. When it comes to changing formed surfaces,
there is trouble to intervene. It is better to get the surfaces
ready from an outside program.

Moving of Sketch,
Part, Assembly
Platform Elements

There is no distinction of platforms such as Part and Assembly.
All moving operations (parts, surfaces, etc.) could be performed
via the ‘Translate’ command in a single platform. The application
of the command is based on simple logic.

There is no distinction of platforms such as Part and
Assembly. All moving operations (parts, surfaces, etc.)
could be performed via the ‘Translate’ command in a
single platform. The program is sufficient in this regard.

Commands Used

There are only deficiencies in surface commands.

Surface commands are insufficient when evaluated in
terms of being able to perform sheet metal forming design.

(Cont. on next page)
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Table 13. (Cont.)

VISICAD USER'S COMMENTS

QUESTION PILOT SCHEME USER
TITLES
Popular and Popular Features: Popular Features:
Unpopular
Features of The Being able to design without the Sketch platform. Easy access to commands.
Program

Linked operation is not available.
Mouse movement.

Unpopular Features:

Surface commands.

Interface design.
Unpopular Features:

For the Sheet Metal Formings having increased design load, the
performance of the program declines.

Import-Export
File Transfer

The program is sufficient for File Transfer.

The program is sufficient for File Transfer.

Interface Design

The interface of the program has a feature that considers
designer convenience.

The fact that the surface, Part and Assembly commands are
merged into a single interface is a useful feature.

The visual appearance of the program icons is compatible
with its functions.

Although it was considered to have some deficiencies, the
program has been found sufficient.




4.2.2. Eye Tracking, Interview and Observation Results

Eye tracking is a technique whereby an individual’s eye movemets are measured so
that the researcher knows both where a person looking at any given tie and sequence in
which their eyes are shifting from the location to another (Poole and Ball, 2005). Eye-
tracking research has been increasingly used to supplement usability tests in both
commercial, academic practice (Ehmke and Wilson, 2007). Eye tracking just is not a
complete engineering approach, though it can make a significant contribution to the
assessment of usability. A summary of 21 usability studies incorporating eyetracking was
presented by Jacob and Karn (Jacob and Karn, 2003).

There are limited studies in literature to use eye tracking and its adventages.

Dogan and et all, the parameters of yacht hull design were examined with eye
tracking device and visual evaluations were made. As a result of these evaluations
remarkable opints were determined in order to improve the quality of the relationship
between the parameters (Dogan and et all, 2018).

Aditya Thakur and Rahul Rai sketch and 3D drawings used in CAD software fort
he use of the interface has made a study taking ino account movement. In the study
qualitative and quantitative understanding of the various elements that form a gesture
based CAD system. These studies mainly focus on just one of the aspect such as algorithm
development, ergonomics/ biomechanics or linguistic viewpoint of hand gestures. The
number of research studies focusing on the interaction aspect involved in a 3D CAD
modeling task performed by the users is less. Some tasks were given to users and record
camera. Movements in command were recorded. After that mapping of movements in
CAD commands. This was made with 15 users (Thakur, A. Rai, R., 2015).

Mitchell J. Kelley and David W. Rosen had developed an interface that will
increase the capabilities of the users and facililate the use of the tools. They developed an
argument for reconfigurable CAD interfaces. The spesific purpose of this study is to enable
software developers to develop software with the features required by CAD users. Fort his
reason a system has been developed and tested more than the interface. We have only
explored rCAD for mouse and keyboard access to a 2D CAD API. We look forward to
adapting the concept to more input devices and 3D CAD APIs. Some high dimensional

user interface devices such as cameras and motion trackers have not yet established wide-
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spread usage paradigms. Perhaps rCAD can help enhance usability for novel interface
devices (Kelley, M., Rosen, D. 2016).

4.2.2.1. Tasks Completion Time of Pilot Participants

In our study all participants were given a total of 16 tasks to application on the

CAD interface. But for pilot participants we did not apply eye traking recording because of

cost. We just recorded task competion time and writed observations in the Usability test

Notes Form given Appendix G.

The pilot application is designed in both CIZEN program and CATIA program

designing the model given in the study. The result of tasks are below in Table 14. The

average time of task in the CATIA program is 6,12 minutes, in CIZEN program is 12,50

minutes. As can be seen the table, there is almost 50% diffirence in design time. This is

very big rate. But i mention that, there is a difference between Cizen and Catia program in

doing design Task 4, Task 8, Task 12 and 14. And also Task 16 is only for Cizen program.

Therefore it could not be implented in the Catia program.

Table 14. Cizen and Catia Program Tasks Completion Time Comparison Table

TASKS . PILOT-P1 . PILOT-P2 . PILOT-P3 . PILOT-P4
CIZEN | CATIA CIZEN | CATIA CIZEN | CATIA CIZEN | CATIA

TASK 1 0,4 0,26 0,49 0,48 0,4 0,26 1,3 0,25
TASK 2 1,1 0,45 1,4 0,45 0,33 0,45 1,38 1
TASK 3 0,14 0,11 0,05 0,1 0,05 0,11 1,2 0,12
TASK 4 1 0,31 1,2 0,43 0,33 0,31 1,46 0,44
TASK 5 1,1 0,56 2,2 0,42 2,17 0,56 1,37 0,29
TASK 6 0,43 0,26 0,19 0,18 0,47 0,26 0,23 0,56
TASK 7 0,11 0,07 0,15 0,07 0,11 0,07 0,29 0,23
TASK 8 0,13 0,07 0,38 0,09 0,11 0,07 0,55 0,1
TASK 9 1,28 1,5 2,17 1,29 2,4 1,5 2,23 1,04
TASK 10 1 0,37 0,4 0,22 0,36 0,37 1,37 0,38
TASK 11 0,23 0,9 0,03 0,07 0,11 0,9 0,2 0,12
TASK 12 1,55 0,41 2,29 1,49 1,46 0,41 3,17 1,35
TASK 13 0,38 0,25 1 0,28 0,53 0,25 0,13 0,26
TASK 14 1,01 0,2 0,08 0,21 0,08 0,2 1,31 0,2
TASK 15 0,14 0,22 0,18 0,24 0,14 0,22 1,15 0,25
TASK 16 0,1 0,02 1 0,3

TOTAL

TIME 10,01 5,94 12,23 6,02 09,06 5,94 17,37 6,59
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4.2.2.2. Task Completion Time of Participants

I targed to include 10 participant to the research. But during the research i included
one more participant. You can see the recording 11 participant in the Figure 18.

Recording 2 is a trial test. So this is not included in the assestment. While using
program some participants changed interface menu locations. 7 participant used top menu,
3 participant used right menu, 1 participant both methods (Recording 13). But one of 7
participant was not assesment because of program problem (Recording 14). One
participant using both methods also was not included to confuse. Therefore 9 participants
were included in the analysis.

Timeline1

elinel

Recording4 olgaficc Timelinel
ling5 ramazanon Timelinel
muratkara Timeline1

Timeline1

Timelinel

Recording10 FiratSAGBAS Timelinel

Recording11 T

elinel

elinel

Trmfr=l

Figure 18. Eye Traking Recording Screenshot

Pilot participant task completion average time is 12,17 minutes, participants task

completion average time is 33,92 minutes.
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Pilot Participants Task Completion Participants Task Completion
Average Time Average Time

12,17 minutes 33,92 minutes

In the below, there are task results figures called gazeplot and heatmap. Gaze; an
eye tracking metric, usaaly the sum of fixation durations within a prescribed area. Also
called “dwelll, “fixation cluster”, or “fication cycle”. In gazeplot there are saccades.
Heatmap is eye-tracking data visualization methods. It represents the values of a variable
as colors, where the amount of “heat” is proportional to the level of the represented
variable (Bojko, 2013). The main measurements used in eye tracking research are fixations
and ‘“saccades”, which are quick eye movements occcuring between fixations. More
overall fixations less efficients search. More fixations on a particular area indicate that it is
more noticeable, or more important, to the viewer than other areas.

More saccades indicate more searching. Larger saccades indicate more meaningful
cues, as attention is drawn from a distance (Poole and Ball, 2005).

Between Figure 19 and Figure 32 show us top menu users. Between Figure 33 and Figure
46 show us right menu users. The colours in the gazeplot indicates to participants. Each
participant has a colour.

In this eye tracking research we generally should take into account tap and right
menu using. Because we want to see into how long participants find the commands and
where they looking the commands. Focuses in the center of the program screen just
indicate to us how participants design the tasks.

| also want to inform you some issues about the task. As we metioned before, there
are 16 task. But while analyzing, some is divided into task. For example; task 1 includes 4
tasks, also task 4 includes 4 tasks, task 5, 12, 13 and 15 includes 2 task. In this case i
analyzed not 16 tasks but 23 tasks.
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Figure 19. Task 1 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 19, Task 1 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places. The task was
completed in an average of 4,68 minutes.
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Figure 20. Task 2 Gazeplot and Heatmap (Top Menu Users)
As can be seen from Figure 20, Task 2 has so much saccades but normal fixations.
This indicates that participants difficultly found the commands, icons but easly did the
task. For example participants found the command in a short time. And they usually
looked at the screen in where it can be given dimension and changed the information. The

task was completed in an average of 1,25 minutes.
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Figure 21. Task 3 Gazeplot and Heatmap (Top Menu Users)
As can be seen from Figure 21, Task 3 has so much saccades but normal fixations.
This indicates that participants difficultly found the commands, icons but easly did the
task. For example participants found the command in a short time. And they usually

looked at the screen in where it can be given dimension and changed the information. The
task was completed in an average of 1,79 minutes.
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Figure 22. Task 4 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 22, Task 4 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places. The task was

completed in an average of 2,18 minutes.
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Figure 23. Task 5 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 23, Task 5 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places. The task was
completed in an average of 2,31 minutes.
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Figure 24. Task 6 Gazeplot and Heat Map (Top Menu Users)

As can be seen from Figure 24, Task 6 has so much saccades and fixations.
Fixations were especially on dimension change measurement screen. This indicates that
participants have difficulty performing the task and especially difficult to measure. The

task was completed in an average of 2,23 minutes.
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Figure 25. Task 7 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 25, Task 7 has so much saccades and fixations.
Fixations were especially on dimension change measurement screen. This indicates that
participants have difficulty performing the task and especially difficult to measure. The
task was completed in an average of 1,20 minutes.
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Figure 26. Task 8 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 26, Task 8 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places. The task was
completed in an average of 3,30 minutes.
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Figure 27. Task 9 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 27, Task 9 has so much saccades and fixations.
Fixations were especially on dimension change measurement screen. This indicates that
participants have difficulty performing the task and especially difficult to measure. The
task was completed in an average of 2,19 minutes.
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Figure 28. Task 10 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 28, Task 10 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places and also fixed

dimension measurement screen. The task was completed in an average of 2,11 minutes.
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Figure 29. Task 12 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 29, Task 12 has so much saccades and fixations. This
indicates that participants have difficulty performing the task. For example most of
participants looked for in different tools and looked at different places and also fixed
product design in which there was standart part. The task was completed in an average of

5,72 minutes. This is the longest task completed.
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Figure 30. Task 13 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 30, Task 13 has much saccades and fixations. This
indicates that participants have difficulty performing the task. The task was completed in
an average of 1,27 minutes. In this task, there is remarkable point. One participant fixed
different places on the screen. It is necesarry to understand why the participant fixed on

insignificant points.
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Figure 31. Task 14 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 31, Task 14 has much saccades and fixations. This
indicates that participants have difficulty performing the task. The task was completed in

an average of 1,73 minutes.
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Figure 32. Task 15 Gazeplot and Heatmap (Top Menu Users)

As can be seen from Figure 32, Task 15 has expected saccades and fixations. This
indicates that participants have successfully performing the task. The task was completed

in an average of 1,08 minutes.
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Right menu users and top menu users have similar results for gazeplots and
heatmaps. All participants forced to perform similar tasks. There is no significant

difference between the tap menu and the right menu users in the tasks.
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Figure 33. Task 1 Gazeplot and Heatmap (Right Menu Users)
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Figure 34. Task 2 Gazeplot and Heatmap (Right Menu Users)
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Figure 35. Task 3 Gazeplot and Heatmap (Right Menu Users)
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Figure 36. Task 4 Gazeplot and Heatmap (Right Menu Users)
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Figure 37.

Task 5 Gazeplot and Heatmap (Right Menu Users)
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Figure 38. Task 6 Gazeplot and Heatmap (Right Menu Users)
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Figure 39. Task 7 Gazeplot and Heatmap (Right Menu Users)
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Figure 40: Task 8 Gazeplot and Heatmap (Right Menu Users)
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Figure 41. Task 9 Gazeplot and Heatmap (Right Menu Users)
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Figure 42. Task 10 Gazeplot and Heatmap (Right Menu Users)
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Figure 43. Task 12 Gazeplot and Heatmap (Right Menu Users)
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Figure 44. Task 13 Gazeplot and Heatmap (Right Menu Users)
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Figure 45. Task 14 Gazeplot and Heatmap (Right Menu Users)
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Figure 46. Task 15 Gazeplot and Heatmap (Right Menu Users)

Because of analyzing problem there is no gazeplot and heatmap in Task 11 and

Task 16. In the research there is 14 Tasks gazeplot and heatmap.
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Table 15. Gazeplots and Heatmaps Summary

Tasks Explanation

Task 1 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 2 | has so much saccades but normal fixations. This indicates that participants difficultly
found the commands, icons but easily did the task.

Task 3 | has so much saccades but normal fixations. This indicates that participants difficultly
found the commands, icons but easily did the task.

Task4 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task5 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 6 | has so much saccades and fixations. Fixations were especially on dimension change
measurement screen. This indicates that participants have difficulty performing the task
and especially difficult to measure.

Task 7 | has so much saccades and fixations. Fixations were especially on dimension change
measurement screen. This indicates that participants have difficulty performing the task
and especially difficult to measure.

Task 8 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 9 | has so much saccades and fixations. Fixations were especially on dimension change
measurement screen. This indicates that participants have difficulty performing the task
and especially difficult to measure.

Task 10 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 11 | There are no gazeplot and heatmap in the task.

Task 12 | has so much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 13 | has much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 14 | has much saccades and fixations. This indicates that participants have difficulty
performing the task.

Task 15 | has expected saccades and fixations. This indicates that participants have successfully
performing the task.

Task 16 | There are no gazeplot and heatmap in the task.
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We wanted to find out the relationship between participants’ task completion time
and graduation status, job experience, CAD use and so on. But I didn’t get a meaningful
result. That is, the task completion time has nothing to do with other status. Table 16

shows us all the result about that.

Table 16. The Relationship Between Participants’ Task Completion Time and Skills

Participant Task Graduation Job Program Sector
Completion Experience Using
Time (year)
Participant 1 40,03 Graduate 1-3 Catia Automotive
Participant 2 41,46 High School 1< Catia Automotive
Participant 3 33,16 Associate 1< Catia Automotive
Degree
Participant 4 29,5 Associate 1< Catia Automotive
Degree
Participant 5 33,36 Graduate 15> Catia, Automotive
Solidworks | and Machine
and
Autoform
Participant 6 26,19 Graduate 1-3 Catia Automotive
Participant 7 35,18 High School 4-6 Catia Automotive
Participant 8 50,15 Graduate 1< Catia Automotive
Participant 9 36,39 Graduate 15> Catia Automotive
Participant 10 22,34 Graduate 1-3 Visicad Automotive
Participant 11 25,37 Graduate 7-15 Catia and Automotive
Autoform

151




Table 17. Result of Click Count Metric (All Tasks)

Number of Clicks

AOl Participant Average Median
Recording3 oguzhanmorova | 6,85 5,50
Recording4 tolgaficict 5,30 3,00
Recording5 ramazanon 1,77 5,00
Recording6 muratkara 4,95 4,00
Recording7 erkanbulan 4,70 3,00
Recording9 muhammetemre | 3,61 2,00
Recording10 FiratSAGBAS 3,16 3,00
Recordingll mehmettunali 4,93 3,00
Recording12 mustafaguzel 3,93 2,00
Average 5,02 3,39
Standard Deviation 1,49 1,22

Click count metric shows the number of clicks on the menu. It indicates that, there

may be a usability problem if there are many clicks on the menu. When i examined in

detail all the tasks, i saw that click count is ranging from 1 to 29. | think that more than 5

clicks are not acceptable.

Table 18. Result of Visit Count Metric (All Tasks)

Number of Visits (include zeroes) Participant Average Median
Recording3 oguzhanmorova | 4,69 0,00
Recording4 tolgaficic 4,58 0,00
Recording5 ramazanon 3,95 0,00
Recording6 muratkara 5,10 0,00
Recording7 erkanbulan 3,58 0,00
Recording9 muhammetemre | 3,05 0,00
Recording10 FiratSAGBAS 3,54 0,00
Recordingl1 mehmettunali 6,78 2,00
Recording12 mustafaguzel 3,27 1,00
Average 4,28 0,33
Percentage Fixated (%b0)

Variance 1,36 0,50
Standard Deviation (n-1) 1,17 0,71

Visit count metric shows the number of visits to the menu. The more visits, the

more difficult he is to find what he is looking for. Similar to visit duration. When i

examine in detail all the tasks, i saw that visit count is ranging from 1 to 51. | think that

more than 4 visits count are not acceptable.
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Table 19: Result of Visit Duration Metric (All Tasks)

Total duration of Visit (include

Zeroes) Participant Average
Recording3 oguzhanmorova | 8,20
Recording4 tolgaficict 4,75
Recording5 ramazanon 4,97
Recording6 muratkara 4,46
Recording7 erkanbulan 2,83
Recording9 muhammetemre | 5,96
Recording10 FiratSAGBAS 2,77
Recording11 mehmettunali 6,98
Recording12 mustafaguzel 3,80
Average 4,97
Share of Total Time (%)

Percentage Fixated (%)

Variance 3,32
Standard Deviation (n-1) 1,82

Visit duration metric shows the fixing time in the menu. The less fixation the easier
he found the task. When i examine in detail all the tasks, i saw that visit duration is ranging

from 0,08 to 102,21 second. | think that more than 4 visits duration are not acceptable.

Table 20. Result of Interval Duration Metric (All Tasks)

Total Recording

Duration of interval Participant Duration
Recording3 oguzhanmorova |2403,59
Recording4 tolgaficict 2506,84
Recording5 ramazanon 1996,33
Recording6 muratkara 1790,55
Recording7 erkanbulan 2016,38
Recording9 muhammetemre | 1579,41
Recording10 FiratSAGBAS 2118,39
Recordingl1 mehmettunali 3015,90
Recording12 mustafaguzel 2199,37
Average 2180,75
Count

Variance 179075,20
Standard Deviation (n-1) 423,17

Interval duration shows the time taken for users to complete their tasks. When i

examine in detail all the tasks, i saw that interval duration is ranging from 1.790,55 to
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3.015,90 second. As can be seen the interval duration results are not succesfull. So, there is

a usability problem in Cizen.

Table 21. Participants’ Task Completion Time and Comparison with Pilot Participants

PILOT
TASKS PARTICIPANT PILOT PARTICIPANT PARTICIPANT

CATIA CIZEN CIZEN
TASK 1 0,31 0,65 4,68
TASK 2 0,59 1,05 1,25
TASK 3 0,11 0,36 1,79
TASK 4 0,37 1,00 2,18
TASK 5 0,46 1,71 2,31
TASK 6 0,32 0,33 2,23
TASK 7 0,11 0,17 1,2
TASK 8 0,08 0,29 3,3
TASK 9 1,33 2,02 2,19
TASK 10 0,34 0,78 2,11
TASK 11 0,50 0,14 0,47*
TASK 12 0,92 2,12 572
TASK 13 0,26 0,51 1,27
TASK 14 0,20 0,62 1,73
TASK 15 0,23 0,40 1,08
TASK 16 0,02 0,41*
TOTAL

TIME 6,12 Minutes 12,17 Minutes 33,92 Minutes **

*In these tasks there are no gazeplots and heatmaps.
**Result of 11 participants tasks. If we take just 9 participant for whom analyzing eye
tracking records, total time result is 36,34 second.

As can be seen Table 21, There is usability problem all the tasks without Task 2.

Task 2 is related parametric design.

4.2.3. Post-Test Questionare Results

In the post test we asked 6 open ended questions, 1 multiple choice question and

applied System Usability Scale and Nonverbal Pictoral Scale.
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Figure 47. Photos of Post-Test Questionare and Usability Test Notes

4.2.3.1. Result of Open Ended Questions

In this test we analyzed all the answers and categorized to interface-technical
infastructure and icon-command suggestions and problems using Affinity Mapping
Methods. Table 22 shows to us Affinity Mapping results.After we categorized with
affinity map, we did value based prioritization with technical staff working in Mubitek.

During the meeting we examined all the suggestions and evaluated the importance-value

and feasibility.
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Figure 48. Photos of Analysis (Using Affinity Mapping and Value Priorization Methods)
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Table 22. Affinity Mapping

ICONS & COMMANDS

INTERFACE AND INFRASTRUCTURE

PROBLEMS

*Center oriented square should be a rectangular
*Should be added Compass

*Commands should be grouped into modular
*The command window should be open for
command redirects

*Icon designs should be sorted by frequency for
use

*Some icons rename have to be change

*For sketch environment should be pencil not a
paper

*Appearance of assembling association
commands should be change

*The active command should be seem like
active

*Polygon should be added in 2D

*The command window preview cancel button
should be change as a ok button

*Should be a command for Assign Color
*Should be a command for Coloring

*Should be a command for Lamba

*Should be added projection command in Catia
*Should be a command for take a screenshot
tool

*The assign color and the coloring commands
are confusing

*Measuring-analysis toolbar and set measure
are confusing

*The new assembly and the new part icon locations should
be change

*User Interface can be customize

*The solid command must be remove to sketch

*The constraint is not simple, guiding should be added
*Catia-NX programs can be taken as examples for guiding
*Dimensions should be written next to Discart

*Edge, face, solid selections are hard

*Available operations should be added to the right-click
menu

*Operations should be enabled on right click

*Measure operation should be enabled to do with digits
*Feedback mechanism should be in help menu

*The program should be have to guide for tricks

*Should be change Mubitek Menu

*Can repeated command be different color ?

*Should be write to program version number

*0On the command can to inside to another command

*The measure window should open while clicking but not
with double-click

*When 2 pads are selected, right click can be made for add
and remove operations

*The last entered dimensions should be in the memory
*The parameter can be selected any modules.

*When dimensions entered parameter can be set on tight
click

*Parameter assignment should be done with right click

*The part call command should appear in the interface
in the assembly

*Edge, surface, solid selection icons using is difficult. It
have to be fixed.

*Zoom in and zoom out commands should have their
guides

*Help file should have page number

*1t is hard to hide while doing Mirror and Empty
operations

*Interface routing is not good

*While doing Radius-part operation if an edge is
forgotten the whole operation must be done from
scratch. Add-Remove Edges operation should be added.
*When information in the product tree is deleted
previous ones hide

*Column hole operation have an error

*The mirrors and symmetry commands are confusing
*The screenshot tool icon have magnifying glass
*Assembly operations are not good.

*Some commands do not have explanations. Ex: overlap
operation

*Screenshot tool should be has icon

*The Line selection has sensitivity issue

*The Icons are similar to each other

*Scale and define measure commands are confusing *In
Sketch environment the vertical and horizontal line
lengths are assigned together.

*Offset projection is not working correct

(Cont. on next page)
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Table 22. (Cont.)

ICONS & COMMANDS

INTERFACE AND INFRASTRUCTURE

PROBLEMS

*Should be cross replication and move
*Symmetry and parallelism commands are
similar

*Should be Publication

*Snap command should be added

*Icons views should change

*X-y-z should be written on the sketch

*Navigation among the measures should be done by
“Enter” key instead of “Tab” key

*For constraint command should be has help menu on the
sketch

*Direction information should be on the part axis

*An empty operation should be done by Extend, Empty
operations as in CATIA

*Command windows should contain the “OK” button
*Face and plane selections should be focused on the
measure

*The Cizen logo can be remove on the product tree
*While Mirroring a line the measure should be given by
keys

*Parameter assignment should be simple

*Mouse control should be develop

*Mirror operation should be enabled for a section of a part
on a point

*Geometrical shapes can be more in the 2D

*Toolbars can be open and close and have names

*The Part file and Assembly file place should be changed
the product tree

*Step, IGES, DXF and STL file transfer should be.

*Adding new parts while assembling, clicking no
adds new parts

*It is very difficult to memorize the contents of the
commands

*+ - does not detect when changing dimensions
*Concentricity command does not work with surfaces
*Rotate and surface rotate icon are the same
*Difficult to find wanted command when product
tree operations are extend

*There are missing items in the interface guide

*Pad command ‘Extend’ in Turkish version is not
clear

*Back-forward must be corrected

*Difficult to find exit command from sketch

*When the number of parameters increases, it may be
difficult to find the relevant parameter from the list.
*Mouse usage not good on the sketch

*While creating constraints for parameters, it is hard
to find the related length unit among the units

*When dimension change true-false not working
*Difficult to working with shift key

*The icon for Layered Rotation operation is not
related

*Some commands in the command application are not
detected when selecting from the product tree
*Mouse sensing distance too short

*Command and icon not match

*Distortion in appearance during working (part of part
not visible).




4.2.3.2. Result of System Usability Scale and Nonverbal Pictoral Scale

From all the participants we took System Usability Scale answers. After we
calculated all answers. Lowest score is 47,5 point and higher score is 92,5 point. From
some references | have read, the standard average of SUS score is 68. If the product
reaches less than that, it have had to change the product usability (Hadi, Alathas, 2018).

Table 23. SUS Score Interpretation

Sus Score | Grade Adjective Rating
>80,3 A Excellent
68-80.3 B Good
68 C Okay
51-68 D Poor
<51 F Awful

Table 24 shows us the participants and pilot application SUS score results. Average result
of participants is 68,4 point (Okay). Average of pilot participants is 80,6 (Good) point. If
we take the average, the result is 74,51 point (good)

Table 24. The Participants and Pilot Participants SUS Score

SUS Pilot SUS Score

Participant| Score |Participant

pl 60 pl 80

p2 87,5 p2 82,5

p3 92,5 p3 70

p4 85 p4 90

p5 82,5

p6 475

p7 47,5

p8 55

p9 52,5

pl0 62,5

pll 80

We also measuered the participants experience with a pictoral scale validity and
reliability of the research. And some participant can not explain their feelings. Nonverbal
Pictoral Scale helps explain feelings emotions. Figure 49 shows us the result. As can be

seen from the result, most of participants like CIZEN program.
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Figure 49. Nonverbal Pictural Scale Result

159



CHAPTER 5

DISCUSSION AND EVALUATION

Regardless of the interface design, the architecture of the game/program/software,
the process flow, should be planned simultaneously with the user. However, the interface
design is usually put at the end of these stages (Kes and Kara, 2015). But it is not the right
aprroach. Because it may face many usability issues in the future. In that reason, in this
research, we see that there is usability problem.

Use of eye tracking tools adds different aspects to the usability studies by providing
objective and quantitative evidence to investigate participant’s cognitive processes. S0 in
this study uses so much methods to be objective and quantitative. Also usability research
has benefits such as; Increased productivity, Increased sales and revenues, Decreased
training and support costs, Reduced development time and costs, Reduced maintenance
costs, Increased customer satisfaction. (User Experience Professionals Association, 2013)

I will present my evaluation result to ensure the availability of the program and
improve the smart and lean interface, under three main headings: productivity,
simplicity/functionality, and interface. But before than | would to explain my general
opinions about research results seen from Table 25 and the problems experienced on the

basis of participants seen from Table 26.

Table 25. General Views of Researcher About Research and Results

In the  General | *I wanted to choose a model to use a lot of menus in Cizen program. For

Research Process analizing | set 16 tasks in the model. But 16 tasks forced participants.

*In analyzing stage 16 tasks were divided in to tasks. Eventually there
were 23 tasks to analyze. For 9 participants to analyze 23 tasks would
take so much time. So that we tried to put forward the most important

results.

*During the performing of some tasks, problems occourred due to Cizen

Program software infrastructure and affected completion of tasks.

(Cont. on next page)
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Table 25. (Cont.)

In the General
Research Process
(Cont.)

*Starting to record eye tracking, also problems occurred due to Tobii X2
Pro device | don’t know why. Therefore from some participants we

couldn’t take recording. So we tried new participants.

*Some of participants we selected were not willing to participate, so that,
we gave them Sodexo Gift Check to thank.

In the Process of
Performing Tasks

*In trial application, Participant did the tasks reading his own. But it took
a lot of time and coused data loss on eye tracking device. So we read the
tasks to other participants.

*We want to start to design without giving information about Cizen
Program. Because the program is Turkish, we believed participants
could. But in most of tasks participants had difficulty understanding
general logic of program. | think it would be better if we introduced the
program before application.

*During the application we have found that the translation in some
menus from English to Turkish incorrect. This makes it difficult for

participants to understand.

*We found that participants using Catia were more successful in using

Cizen Program.

*Tasks completion time difference between pilot participants and
research participants is so high. Pilot participants completed in 12,17
minutes. But research participants completed 33,92 minutes. There is
almost 3 times difference. | think, this result shows us there is a usability
program in the Cizen program. We can normally accept the difference
for not introducing the program before. But this difference is still so
high.

*We also compared Cizen Program with Catia with pilot participants.
Mubitek company wants to use Cizen Program instead of Catia in sheet
metal forming sector. At this stage it does not seem possible. Because
tasks completion time is 12,17 minutes in Cizen and 6,12 minutes in

Catia. There is 2 times difference.

(Cont. on next page)
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Table 25. (Cont.)

In the Post-Test and | *Although the results of analysis are not good, overall views are positive

Interview Process because of national and domectic program.

*For example System Usability Scale result is 68,4. This is acceptable
result. Also Nonverbal Pictural Scale result is fine. | think, the program
can be successful if developing process continues.

*Of course, many suggestions and criticism came from the participants. |
examined in detail and got the opinions of software developers and
designers working in Mubitek. After that | took out the suggestions that
can be done.

Table 26. Participants-Based Problems in The Tasks Observed by Researcher

Participant Comments

Participant 1 | Task 1- Forced to exit from sketch

Task 2 — Forced to put parameter relationship
Task 4-Forced to find Simmetry Icon

Task 8 — Forced to do user pattern

Task 12-Did not find the standart part because of menu name (menu name is
mubitek)

Task 16-Forced to find “feedback menu”

Participant 2 | Task 1- Forced to give measure
Task 6- Forced to do Rectangular Pattern Operation
Task 13- Give Colour Operation

Task 16-Forced to find “feedback menu”

Participant 3 | Task 1- Forced to exit from sketch
Task 7-Confused Mirror and Pattern Operation
Task 12-Did not do Assembly Operation

Task 13-Confused Give Colour Operation

(Cont. on next page)
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Table 26. (Cont.)

Participant

Comments

Participant 4

Task 3- Forced to do Pad Operation

Task 4- Forced to exit from sketch

Task 6- Forced to do Rectangular Pattern Operation
Task 13-Confused Give Colour Operation

Task 14-Find “Yardim Menu”, under all the menus

Task 16-Forced to find “feedback menu”

Participant 5

Task 4- Forced to do Add Operation

Task 6- Forced to do Rectangular Pattern Operation
Task 7-Confused Mirror and Pattern Operation
Task 8-Forced to do Remove Operation

Task 13-Confused Give Colour Operation

Task 16-Forced to find “feedback menu”

Participant 6

Task 1-Forced to do Sketch Operation

Task 4- Forced to do Add Operation

Task 6- Forced to do Rectangular Pattern Operation
Task 12-Forced to do Assembly Operation

Task 13-Confused Give Colour Operation

Task 14-Forced to find “Yardim menu”

Task 16-Forced to find “feedback menu”

Participant 7

Task 1- Forced to give measure

Task 3- Forced to find Pad Operation

Task 6- Forced to do Rectangular Pattern Operation
Task 14-Forced to find “Yardim menu”

Task 16-Forced to find “feedback menu”

(Cont. on next page)
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Table 26. (Cont.)

Participant

Comments

Participant 8

Task 1-Forced to do Sketch Operation

Task 3- Forced to do Pad Operation

Task 4- Forced to do Add Operation

Task 6- Did not do Rectangular Pattern Operation
Task 8-Forced to do Remove Operation

Task 15- Looking for “Screenshot” under view menu

Task 16-Forced to find “feedback menu”

Participant 9

Task 6- Forced to do Rectangular Pattern Operation
Task 12-Forced to do Assembly Operation

Task 13-Confused Give Colour Operation

Task 15- Looking for “Screenshot” under view menii

Task 16-Forced to find “feedback menu”

Participant 10*

Task 1-Forced to do Sketch Operation
Task 4- Forced to do Add Operation

Task 12-Did not find the standart part because of menu name (menu name is
mubitek)

Task 13-Confused Give Colour Operation
Task 15- Forced to find “Screenshot”

Task 16-Forced to find “feedback menu”

Participant 11*

Task 1- Forced to exit from sketch
Task 9-Forced to find Gradual Hole Operation

Task 16-Forced to find “feedback menu”

*The reason | mentioned earlier Participant 10 and Participant 11 were not included eye

traking analyze.

As can be seen Table 26, participants were forced on almost all tasks. But on some

tasks all participants were forced such as task 1- task 6, task 13. Also almost all

participants clicked the number to give measure all time. But in Cizen, measurement can

be given just to click line. So, giving measurement operation must be changed in Cizen.
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When all analyzes were completed, we evaluated all the results with Technical
Manager (Mechanical Engineer and designer) and Software Manager (Computer
Engineer). After evaluation, i summarized evaluation result under 3 main headings the
needs to be done for the program. If the three main headings are effectuated by software
developer company Mubitek, Cizen program will be successful. But now there is a
usability problem in Cizen.

Table 27. Evaluation Result

Productivity *Mirror Command axis should be picked part surface

*Mouse usage should be customizable to the user

*The page number in the Help File should be written

*A guide should be added how to use the parameter operation
*Measurement change operation should be done automatically

*Commands in the toolbars should be arranged according to frequency of use
*With double click on the icon, command repetition should be done
*Right-Click window should be created for constraints

*Copy-paste command should be created

*Undo-Redo operation bug should be fixed

*In concentricity operation, surface should be picked

Simplicity/ *To add description window for Zoom-in Zoom-out command

Functionalty *The previosly entered measurement values in the Hole Command should be
remain in the command window

*New geometric shapes should be added in 2D operation

*In product tree, easily see which parameter is assigned in parameter operation
*Give colour and assign colour commands should be combined

*Move command should be developed

*.dxf extension should be added

*Publication property should be added

*All the chages in design should be done not only product tree but also on
design

*Commands group should be hidden and displayed at any time

*Solid and surface commands shoulb be in seperate interface

(Cont. on next page)
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Table 27. (Cont.)

Interface

*During openin Cizen Program, which version of the program can be written
*Remove the Cizen Logo from the product tree

*Feedback menii should be added

*All description Windows related commands should be updated

*The toolbar name Mubitek which is related standart part library should be
changed

*The names of toolbars translated into Turkish should be reviewed, some of
them should be chaged.

*The interface colour should be customizable

*The background colour should be distinct which command is active

*Preview window should be added for commands

*Most icon images should be chaged.

*0On the part axis, X-y-z direction information should be written

*There should be user guide in HTML format

*Toolbars should be named
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CHAPTER 6

CONCLUSION

Sheet metal forming design is one of te most important issues in terms of time and
cost savings in automotive industry. Failure or prolongation of sheet metal design steps
adversely affetcts the cost and delivery times of a new product. Quality, time and error-free
design is possible with CAD Programs. Nowadays, as a result of the rapid progress of
technology, technical infrastrcture and features of CAD programs are developing and user-
orientied interfaces emerge. All of CAD programs used in Turkey is foreign products.
Lack of a domestic program and high licensing fees push the sector to unlicensed use. The
Cizen program, which has been developing from this point of view is gain for sector
because of a sale price and Turkish language support. It will be easy to expand the program
to small enterprises due to the financial problems of small businesses and the foreign
language problem of designers. However, as a result of the negative feedback coming
form the users of the program, the need for user-oriented research on the interface
emerged. Within this scope, firstly, the future vision of CAD Technologies was
investigated. Evaluate the Cizen program efficiency and the design methodologies of
different designers were extract and program interface research with task based was
conducted.

As a result of the research, it is seen that CAD technology is more oriented towards
cloud based operation and licencing fees are transferred to leasing model. Also, sheet metal
forming design program is already offered for sale in Turkey. It was reported that the
authorized distributor will start advertising activities in the year 2020. When Cizen
program was compared with Catia V5, it is found that the Cizen program is performed in
less steps in some commands. About 120 commands and features compared in 5 sections.
However, although Cizen performed some operations/commands with fewer steps, it was
observed that the tasks completion time was 2 times longer than Catia V5. In this study, a
diemold was also designed with 4 CAD programs. These programs are Solidworks,
Visicad, Catia V5 and Cizen. The design was examined under 11 headings. As a result of
design it had been that Catia V5 and Cizen were similar design methodologies. Solidworks

program was found to be insufficient in progressive sheet metal forming design.
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In the user experience research, a basic sheet metal forming was designed by
potential CIZEN program users. As a result of this design, it has been determined that,
there is approximately 3 times difference between the pilot participants and research
participants in the completion time of the tasks. In addition, in the majority of tasks,
research participants have lost a lot of time, searched the relevant command for a long
time, made too many clicks on the commands and found it difficult to understand the
design steps.

The results were evaluated and to develop a smart, lean interface, 11 task were
identified under productiviy, 11 task were identified under Simplicity/Functionalty and 13
task were identified under Interface. Although System Usability Scale and Nonverbal
Pictural Scale results were “Okay” the issues identified showed that there is a usability
problem in the CIZEN Program. If evaluation results under 3 headings are applied to the
Cizen program, the Cizen program usability increases and can reach its goals described in

the Background Section.
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APPENDIX A

SUMMARY OF RESEARCH LITERATURE

Related Topic Focus Aim Referances
Sheet Metal Forming | Productivity | They also entered the | Lee, R.S.,, Q.C. Hsu.,
Design Technology information of the standard | S.L. Su. (2997).
elements in the prepared | Development of a
parameters so that they quickli | Parametric ~ Computer-
create material list. They have | Aided  Die  Design
created mold design modules | System for Cold
with this technique. Actually | Forging. Department of
this technique is a computer | Mechanical Engineering,
aided parametric design. National Cheng Kung
University, 1 University
Road, Tainan 701,
Taiwan. p. 80-89
Sheet Metal Forming | Expert Machine elements are | Myung, S., S. Han.
Design Technology System assembled with the dahabase | (2001). Knowledge-
Approach they prepared. To do this, they | Based Parametric Design
used expert system approach | of Mechanical Products
technique. based on Configuration
Design Method. ICAD
Laboratory, Department
of Mechanical
Engineering, KAIST
(Korea Advanced
Institute of Science and
Technology), ME3080,
373-1 Kusong-dong,
Yusong-gu, Taejon,
South Korea, p. 99-107
Sheet Metal Forming | Using CAD | They used CAD program for | Duffey, M.R., Q. Sun.
Design Technology Programs prograsive sheet metal forming | (2003). Knowledge-
design based design of
Progressive  Stamping
Dies. Department of
Mechanical Engineering
University of
Massachusetts at
Amherst, MA 01003,

USA. p. 221-227
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Sheet Metal Forming
Design Technology

Using CAD
Programs

They had developed a macros
running  with  AutoCAD
program for making
prograsive sheet metal forming
design

Kumar, S., R. Singh.
(2006). An Intelligent
System for Automatic
Modeling of Progressive
Die. Journal of Materials
Processing Technology,
Department of
Mechanical Engineering,
Hindu College of
Engineering,  Sonepat,
Haryana, India. p. 176-
183

Sheet Metal Forming
Design Technology

Using CAD
Programs

Using a user interface they
designed a mold design for
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Chu, C.H., M.C. Song.,
(2004). Computer Aided
Parametric Design for
3D Tire Mold
Production. Computers
in Industry, Department
of Industrial Engineering
and Engineering
Management, National
Tsing Hua University,
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model design program, takes | University of Science
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Taiwan. p. 1586-1598
and other sheet metal forming
design information from the
parameters which are a feature
of cad program. This technique
is @ computer aided parametric
design approach.
Sheet Metal Forming | Using CAD | With an interface have been | Kim, CW. , C.H. Park.,

175




Design Technology

Macros

able to prepare to control a
small and simple cutting
pattern. In this study, Basic
Visual Basic 6.0
“programming language s
used. With this study, the sheet
metal forming set was
standardized. Pattern
information is entered into the
Access Ms Access “database.
The simplicity of the sheet
metal forming is the most
important ~ factor in  the
effectiveness of the study.
They used parametric design
approach in their study.

S.S. Lee. (2007). An
Automated Design
System of Press Die
Components Using 3-D
CAD Library, Professor.
School of Mechanical
Engineering, Konkuk
University, Korea. Part
I, p. 961-974

Sheet Metal Forming
Design Technology

Using CAD
Macros and
Expert
System
Approach

They used the “Knowledge”
module, a special extension of
the CATIA program. This
module allows writing rules
for the desired transactions.
The study is an example of the
development of solid model
programs. The technical expert
is the system approach.

Skarka, W.  (2006).
Application of MOKA
Methodology in
Generative Model
Creation Using CATIA.
Engineering
Applications of Artificial
Intelligence, Poland. P.
677-690

Sheet Metal Forming
Design Technology

Using CAD
Macros and
productivity

They wrote macros and
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design libraries by using
“Knowledge CA module, a
special extension of CATIA
program.

Bintag, Mustafa and et
all (2011). Development
of Computer Aided Die
Design Software and Die
Design Process
Modeling, 6"
International Conference
and Exhibition on
Design and Production
of Machines and
Dies/Molds, 23-26 June
2011, Atilm University,
Ankara

User
Research

Experience

Using Eye-
Tracking for
Yacht Design

The parameters of yacht hull
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eye tracking device and visual
evaluations were made. As a

Dogan, Kemal Mert.
Suzuki, Hiromasa.
Giinpinar, Erkan. (2018).
“Eye

Tracking  for
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result of these evaluations
remarkable opints were
determined in order to improve
the quality of the relationship
between the parameters

Screening Design
Parameters in Adjective-
based Design of Yacht
Hull”, The University of
Tokyo, Graduate Scholl
of Engineering, Bunkyo,
Hongo, Chome 3-1, 113-
8654, Tokyo Japan,

User Experience | Using Eye- | Sketch and 3D drawings used | Thakur, Aditya, Rai
Research Tracking for | in CAD software fort he use of | Rahul. (2015).User
Hand the snterface has made a study | Study Of Hand Gestures
Gestures taking ino account movement. | For Gesture Based 3d
Based 3D | In the study qualitative and | Cad Modeling,
CAD guantitative understanding of | Proceedings of  the
Modelling the various elements that form | ASME 2015
a gesture based CAD system. | International Design
These studies mainly focus on | Engineering  Technical
just one of the aspect such as | Conferences&Computers
algorithm development, | and  Information in
ergonomics/ biomechanics or | Engineering Conference
linguistic viewpoint of hand | IDETC/CIE 2015
gestures. The number of | August 2-5, Boston,
research studies focusing on | Massachusetts, USA.
the interaction aspect involved
in a 3D CAD modeling task
performed by the users is less.
Some tasks were given to users
and record camera.
Movements in command were
recorded. After that mapping
of movements in CAD
commands. This was made
with 15 users.
User Experience | Using Eye- | They had developed an | Kelley, Mitchell and
Research Tracking for | interface that will increase the Rosen, David W. (2016).
interface capabilities of the users and
design  for | facililate the use of the tools. Reconfigurable User
CAD They developed an argument | Interfaces  For  Cad
software for  reconfigurable  CAD | Applications
developers interfaces. The spgsnﬁc Proceedings  of  the
purpose of this study is to
enable software developers to | ASME 2016
develop software with the | |nternational Design
features required by CAD Engineering  Technical
users. Fort his reason a system
Conferences and

has been developed and tested
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more than the interface. We
have only explored rCAD for
mouse and keyboard access to
a 2D CAD API. We look
forward to adapting the
concept to more input devices
and 3D CAD APIs. Some high
dimensional user interface
devices such as cameras and
motion trackers have not yet
established wide-spread usage
paradigms. Perhaps rCAD can
help enhance usability for
novel interface devices.

Computers and
Information in
Engineering Conference
IDETC/CIE 2016
August 21-24, Charlotte,
North Carolina.
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MOLD DESIGN
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APPENDIX C

PRE-TEST FORM (TURKISH)

KISISEL VE MESLEKI BiLGILER
1. Tasarimc1 Adi Soyadi:
2. Yasimz:

<25

26-30

31-35

36-40

41-45

46 >

3. Egitim Durumunuz ve Béliimiiniiz(Makine Miihendisi, Teknik Ogretmen
vb.):

Egitim Durumunuz Mezun oldugunuz béliim

Lisans ve ustu

On Lisans

Lise

4. Ts Tecriibeniz:

<1 Y1l

1-3 Yil

4-6 Y1l

7-15Y1l

15
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5. Kullandigimz 3D Program(lar) ve Tecriibesi:

Program Yil

Catia V5

Solid Works

NX

Visi CAD

Diger (Belirtiniz)

6. Tasarim yaptiginiz sektor:

Sektor Yil

Otomotiv

Makine

Savunma San.

Havacilik

Diger (Belirtiniz)

. SAC KALIP TASARIM - VERIMLILIK, YALINLIK VE
FONKSIYONELLIK IiLE iLGILi SORULAR

Kullandigmmiz programdaki iiriin aga¢c yapisindan bahseder misiniz? Kalip
tasarimi  Siirecinde uygulamak istediginiz biitiin islemleri rahatca
gerceklestirmenize ( 6rnegin; gruplama yapilabilmesi, body mantigina dayah
calisilabilmesi, yardimc1 kontur, yiizey gibi unsurlar1 bulundurabilmesi vb.)
olanak saghyor mu ? Begendiginiz ya da eksiklik olarak gordiigiiniiz
ozellikleri varsa belirtiniz.

. Tasarimlarimzda kalip seti kullamyor musunuz? Kullaniyorsaniz kalip setini
olusturmada izlediginiz yontem nedir? Kullanmiyorsaniz bu durumun tasarim
siirecine etkisi ne yondedir?
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Aciklama

Evet

Hayir

Parametrik ve linkli calisma yapiyor musunuz? Yapiyorsamiz veya
yapmiyorsamiz bu durumun kahp tasarnnm konusunda avantaj ve
dezavantajlari neler oluyor?

Evet

Hayir

Aciklama

. Standart ve imalat parcalarin montajim tasarim icerisinde nasil
gerc¢eklestiriyorsunuz?

Kalip revizyona ugradiginda, degisiklikleri tasarnma uygulama konusunda
zaman ve uygulanabilirlik acisindan sorun yasiyor musunuz? Evet ise neler
oldugunu ac¢iklayiniz.

Evet

Hayir

Aciklama

. Kahp tasarim siirecinde, kullandigimz Cad programinda hangi asama veya
islem sizin icin ugrastirici oluyor ve tasarim siirecini uzatiyor? Bu konu
hakkinda bir oneriniz var mi ?

Montaj ve sketch ortaminda unsurlar: tasima/hareket ettirme islemlerini nasil
gerceklestiriyorsunuz? Bu konuda kullandigimiz programm yeterli buluyor
musunuz?
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10.

11.

Kullandiginiz programdaki komutlar1 kalip tasarimi alaninda yeterli olma ve
islevsellik agilarindan degerlendiriniz.

Tasarim programimizda begendiginiz ve sorun olarak gordiigiiniiz 3’er 6zellik
yazimiz.

Begenilen Ozellikler Sorun goriilen

Ice/Disa dosya aktarimi konusunda tasarim programimz yeterli goriiyor
musunuz? (Tasarim icerisine egri, yiizey vb. unsurlar1 almada bir sorunla
karsilasiyor musunuz?)

Yeterli

Yetersiz

Aciklama

12.

Kullandiginiz tasarim programinin sahip oldugu Arayiiz tasarimim kahp
tasarimcisi gozityle degerlendiriniz.
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KOLON DELIKLERI

APPENDIX D

MODEL SAMPLE DESIGNED FOR TASKS
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APPENDIX E

TASKS FOR EYE TRACKING ANALYSIS (TURKISH)

O 1. GOREV

Cizen programimi baslatiniz. Baslangi¢ ekraninda bulunan 'Parca’ komutu ile yeni bir
calisma sayfasi aginiz. xy diizleminde ske¢ olusturunuz. Resimde Olgiileri verilen tablay1
olusturmak i¢in dikdortgen ciziniz (Eksene gore simetrik olacak sekilde). Dikdortgeni
Ol¢iilendiriniz,

O 2. GORENV

Olgiilendirdiginiz en ve boy biiyiikliiklerinin her biri icin 'en' ve 'boy' isimlerinde parametre
atayiniz. (2 adet parametre atayacaksiniz.)

O 3. GOREV

Dikdortgen ¢izimini 60 mm yiiksekliginde +z yoniinde katilagtirarak tablay: olusturunuz.
“Yakinlastir-Uzaklastir’ komutunu kullanarak tablay: birka¢ defa mouse ile yakinlastirip
uzaklastiriniz.

O 4. GOREV

Teknik resimde 1 numara ile gosterilen dikdortgen parcayi ¢izip, 20 mm degerinde +z
yoniinde katilastiriniz. Bu pargay1 ‘Birlestirme Operasyonu’ komutunu kullanarak tabla ile
birlestiriniz.

O 5. GOREV

Resimde goriilen 2 numarali unsurun ¢izimini olusturunuz.(2 numarali unsur: 40x80 mm
olgtilerinde dikdortgen) Cizimi -z yoniinde 60 mm degerinde katilagtiriniz.

0 6. Gorev
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Olusturulan ¢izime ‘Dogrusal Cogaltma’ komutunu uygulayarak teknik resimde 3 ve 4
numara ile gosterilen geometrileri olusturunuz.( 2 numarali geometriyi dogrusal ¢ogaltarak
3 ve 4 numarali geometrileri olusturunuz.)

O 7. GOREV

Olusturulmus olan 3 adet dikdortgen seklindeki katiyr aynalayarak teknik resimde 5
numara ile gosterilen geometrileri olusturunuz.

O 8. GOREV

Olusturulan 6 adet geometriyi ‘Bosaltma Operasyonu’ komutu ile tabladan ¢ikariniz.

O 9. GOREV

Teknik resimde olgiileri bulunan 2 adet kolon deligini deliniz. ( ‘Kademeli Delik’
komutunu kullanmalisiniz.)

O 10. GOREV

Resimde gorilen R=10 mm degerindeki radyus ve 20x45 mm degerindeki pah
operasyonlarini uygulayiniz. Cizimi masaiistiine kaydediniz.

O 11. GOREV

Calismanin ‘step’ formatinda Cizen_01 ismiyle disa aktarimini yapimz. Calismayi
kapatiniz

O 12. GOREV

Cizen programi baglangi¢ ekranindan bir montaj dosyasi aginiz. Az once kaydettigimiz
Cizen_01 isimli ¢alismayr montaj dosyasi i¢inde aginiz. Program igerisinde bulunan
‘Standart Parca Ekle’ sihirbazini aginiz. Sapkali Kademeli Kolon grubunda yer alan
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?¥40x56_186 olgiilii kolondan montaj dosyasi igerisine 2 adet ekleyiniz. Kolonlarin tablaya
montajini yapiniz.

O 13. GOREV

Teknik resimde bulunan izometrik goriiniisten yardim alarak sirasiyla kirmizi, pembe ve
turuncu renkli yiizeylere renk atayiniz.

Kirmizi renk kodu: Red: 255, Green: 0, Blue: 0
Acik Gri renk kodu: Red: 192, Green: 192, Blue: 192

Turuncu renk kodu: Red: 234, Green: 132, Blue: 102

O 14. GOREV

Yardim dosyasini aginiz, ‘Olgme ve Analiz Ara¢ Cubugu’ ile ilgili bilgi edininiz. Basinda
tiggen sekli bulunan 3 adet 6lgiilendirmeyi Cizen’de 6lglim aletleriyle lgiiniiz.

O 15. GOREV

Tasarimi ‘izometrik Gériiniis” komutunu kullanarak izometrik hale getiriniz , ekran
goriintlisiinii aliniz ve Cizen_01 adiyla kaydediniz.

O 16. Gorev

Calismay1 kapatiniz. Oniiniize gelen mavi arayiiz ekraminda bulunan geribildirim
baglantisina tiklayarak Cizen ile ilgili goriislerinizi bildiriniz.
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APPENDIX F

POST-TEST (TURKISH)

. PROGRAM KOMUTLARI VE ARAYUZU HAKKINDA GORUSLER
Arayiiz yonlendirmeleri hakkinda ne diisiiniiyorsunuz? Onerileriniz nelerdir?

. Tasarmm aninda mouse kullanimini nasil buldunuz? Onerileriniz nelerdir?

Kolay

Zor

Acgiklama

2D ve 3D ortamindaki komutlar yeterli mi? Onerileriniz nelerdir?

Yeterli

Yetersiz

Agiklama ve oneriler

. Model unsurlarimin bulundugu iiriin agacinin icerigi ve olusumunu nasil
buldunuz?

Parametrik modelleme yonteminin kullanimim nasil buldunuz?

Kolay

Zor

Aciklama ve oneriler

. Program hakkinda genel goriisleriniz nelerdir
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7. Programin gelistirilebilir gordiigiiniiz yonleri nelerdir? Goriislerinizi
belirtiniz.

B- SYSTEM USABILITY SCALE (SUS)

CIZEN programi hakkinda asagidaki gériisleri 1°den 5’e kadar puanlandiriniz

1.Strongly Disagree (Kesinlikle katilmiyorum)

Katiliyorum)

I think that | would like to use this system frequently
Bu programi siklikla kullanacagimi diigtiniiyorum

I found the system unnecessarily complex
Programi gereksiz bir sekilde karmasik buldum

I thought the system was easy to use
Programin kullanimi gok kolay

I think that | would need the support of technical person to be able to
use this system

Bu programi kullanabilmek icin teknik bir destege ihtiyacim olacagini
distinliyorum

I found the varius functions in this system were integrated

Programa cesitli fonksiyonlarin entegre edildigini gérdim

I thougt there was too much inconsistency in this system

NAARANRANARS WAARAAARNANS

Programda cok fazla tutarsizligin oldugunu distintGyorum

I would imagine that most people would learn to use system very
quickly

Bu programi bircok insanin ¢ok kisa stirede 6grenecegini diislinliyorum

I found the system very awkward to use
Programin kullanimini ¢ok garip buldum

I felt very confident using the system
Programi kullanirken kendimi glivenli ve rahat hissettim

10

I needed to learn a lot of things before I could get going with this

system

Programi kullanmadan 6nce bircok seyi 6grenmeye ihtiyacim var.

5.Strongly Agree (Tamamen

C-CIZEN ile ilgili duygularimz, liitfen asagida gorsellestirilmis ifadeleri daire icine
alarak belirtiniz.
Belirteceginiz duygular bir veya birden fazla olabilir

Yogun Yogun
Hoga gitmeyen Hoga giden

509 Yg9@
2 @7 @ @

& ;
\=#
6
R [
2 &
@ - 5
(o
Durgun @ Durgun

Hoga gitmeyen Hoga giden
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APPENDIX G

USABILITY TEST NOTES FORM

Participant:
Date:

Category

Task Timestamp Observation

(Error, success...)

TASK 1

TASK 2

TASK 3

TASK 4
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APPENDIX H

PERSONA FORM

SHEET METAL FORMING DESIGN
PERSONA FORM

Profil: Otomotiv sektbriinde calisan sac kalip tasorimeisi

Education: Lise ve izeri egitimii kisiler

Age: 21+

Yetenekler: cap program kullanabilme
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APPENDIX |

DESIGN OF A MOLD SAMPLE IN SOLIDWORKS, CiZEN,
VISICAD, CATIA PROGRAMS AND INVESTIGATION OF
DESIGN METHODOLOGY

BiR DOKUM KALIP ORNEGININ SOLIDWORKS, CiZEN, VISICAD, CATIA
PROGRAMLARINDA TASARLANMASI ve TASARIMLARIN INCELENMESI

Giil Cicek ZENGIN BINTAS
Cengiz OZ
Hiilya FERIK
Coskun DEMIR

MUBITEK TASARIM BIiLiSiIM MAKINA SAN. TIC. LTD. STI.
Rapor No: 1.1.3
Hazirlanma Tarihi: 24.09.2019

Niliifer / BURSA
2019
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OZET

BiR DOKUM KALIP ORNEGININ SOLIDWORKS, CiZEN, VISICAD, CATIA
PROGRAMLARINDA TASARLANMASI ve TASARIMLARIN iINCELENMESI

ZENGIN BINTAS, Giil Cicek
0z, Cengiz
FERIK, Hiilya
DEMIR, Coskun

MUBITEK TASARIM BiLiSIM MAKINA TiC. LTD.STI.
Eyliil 2019, 87 sayfa

CIZEN  programinin  pratik, yalin, kullanish nitelikte kalipp tasarmmim
gergeklestirebilmesi ve kullanici rahatligini goz oniinde bulunduran bir arayiiz tasariminin
olusturulmasin1 saglamak amaciyla bir ¢alisma baslatilmistir. Bu ¢alisma kapsaminda;
belirlenen bir dokiim kalipp 6rnegi SOLIDWORKS, CiZEN, VISICAD ve CATIA
programlarinda farkli tasarimcilar tarafindan tasarlanmis, tasarim asamalar1 goriintiilii olarak
kayit altina almmustir. Bu raporda SOLIDWORKS, CIZEN, VISICAD ve CATIA
programlarinda yapilan tasarimlarin detayli bir sekilde incelemesi yapilarak, tasarim siirecinin
olumlu ve olumsuz yénleri ortaya konulmustur. Rapor sonucunda elde edilen veriler CIZEN
programinin kalip tasarimi alaninda gelistirilmesi ¢aligmasi i¢in girdi olarak kullanilacaktir.

Anahtar sozciikler: Solidworks, Visicad, Cizen, Catia, Arayliz Tasarimi, Kalip Tasarim1
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1. Giris
Bu raporda, belirlenen bir dékiim kalibin Solidworks, VisiCAD, CIZEN ve Catia’da
tasarlanmasi ¢alismasi ile ilgili genel degerlendirmeler ve saptamalar bulunmaktadir. Bu rapor
ile birlikte Cizen programimin kalip tasarimi alaninda gelistirilmesine yonelik veriler
olusturulmus olacaktir.
2. SOLIDWORKS
2.1 Tasarim Siirecinde izlenen Yolun ve Tasarim Asamalarinin Incelenmesi
Tasarim siireci; iriin agact yapisinin olusturulmasi, preslerin konumlandirilmasi vb.
asamalara boliinerek anlatilmaya calisilmistir. Raporun bu boliimiinde tasarim agamalari
hakkinda detayl bilgi verilmistir.
2.1.1 Uriin Agac1 Yapisinin Olusturulmasi
Tasarima {iriin agaci yapisinin olusturulmasi ile baslanmistir. Baslangicta asagidaki
resimde goriildiigi gibi dokiim gruplarina gore {irtin agaci yapisi olusturulmustur.

@ KALIP_30072019 (Varsayilan<Gorantt Durumu-1>)
() Gecmis
(&) Sensérler
t#1[A] Detaylandirmalar
-2 On Diizlem
-8 Ust Diizlem
& Sag Dizlem
L Orijin
b Koordinat Sistemi1
=8 (f) ALT_GRUP<1> (Varsayilan<Gortinti Durumu-1>)
/%) Montaj lliskileri KALIP_30072019'de
+-%8 Gegmis
-{Z] Sensorler
+[A] Detaylandirmalar
& On Dizlem
& Ust Dizlem
- Sag Duzlem
L. Orijin
19 (-) ALT_KALIP<1> (Varsayilan<Goriintti Durumu-13)
- (-) POT_CEMBERI<1> (Varsayilan<Gorinti Durumu-1>)
0 Montaj lliskileri
=9 (f) UST_GRUP<1> (Varsayilan<Goruntt Durumu-1>)
8] Montaj lliskileri KALIP_30072019'de
+15) Gegmig
(2] Sensorler
(&) Detaylandirmalar
& On Diizlem
& Ust Diizlem
< Sag Dizlem
L Orijin
1B (f) UST_DOKUM<15>->? (Varsayilan< <Varsayilan>_G6rintt Durumu 1>)
00 Montaj iliskileri

Sekil 1: Tasarim Uriin Aga¢ Yapisi (Solidworks)
Tasarim ilerledikge iiriin agacina ‘Referans Par¢a’ adi verilen bir bilesen eklenmesi

gerektigi goriilmiistiir. Kalip eksenleri disinda tasarimsal biitiin bilgilerin ( kalip ebatlari,
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standart pargalar i¢in olusturulan ¢izimler, ortak olarak kullanilacak ¢izimler, tij noktalar1 vb.)
bu parga altinda bulunmasi ve bu bilgilerin dokiim pargalar1 igerisine eklenmesi mantigiyla
calisilmasinin Solidworks programi icerisinde miimkiin oldugu goriilmiistiir. Bu yontem ile
calisilmast durumunda istenilen bilgilere daha kolay ulasilmasi saglanacak ve kalip iginde
cogu bilgilerin birbirine bagimli olmasina katki saglanacaktir.

Solidworks programinda olusturulan eksenlerin linkli ¢alisma yapilarak, dokiim pargalar
icerisine eklenmesi miimkiin olmadig1 i¢in kalip eksenlerini olusturmak i¢in her bir dokiim
grubu i¢inde alt dokiim diizlemi referans alinarak diizlem olusturulmustur. Alt kalip grubu
icerisindeki alt dokiim parcasina, pot ¢emberi grubunun dokiim pargasina ve tist grup dokiim
parcgasina bir adet taban diizlemi atanmis ve kalip bu diizlemler iistiinde ¢izilmistir. Sekil 2°de

Ornegi mevcuttur.
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Sekil 2: Alt Dékiim Parcasi icine Atanmis Diizlem

2.1.2 Dokiim Gruplarimin Tasarlanmasi
2.1.2.1 Alt Dokiimiin Tasarlanmasi
Alt dokiim pargasinin tasarim iglemleri gruplandirilarak agiklanmaya ¢alisilmistir.
2.1.2.1.1 Dékiim Tablasinin Olusturulmasi
Alt dokiim pargas1 ayr1 bir pencerede acgilmistir. 0.0.0 noktasina 1 adet kalip ekseni
atanmugstir. Parga igerisinde taban ve alt dokiim olmak iizere 2 adet diizlem olusturulmustur.

Bu diizlem {istiine kalip tablasi ¢izilmis, olmas1 gereken Olgiilerde kule ve kizak yapilar
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tasarlanmustir. Dokiim igerisine ‘Unsurlar - Alinmis’ komutu kullanilarak pargaya ait metot

dosyasi yerlestirilmistir.

Sekil 3: Alt Dokiim Tablas1 ve Kule Olusumu

2.1.2.1.2 Erkek Yapisinin Olusturulmasi

Kalibin erkegi olarak bildigimiz, boliinecek yapinin olusturulmasi islemine gegilmistir.

Tasarimin baglarinda Catia’da ki ‘Project” komutunun esdegerine Solidworks programinda

ulagilamadigi icin kalibin konturu dikdortgen olarak bir ¢izim iginde ¢izilmistir. Bu yapiy1

olusturmaya altindaki destek boliimiinden baglanmistir.

Kalip yiizeyinin -z yoniinde 60 mm o6telenmis hali olan ‘Oteleme Yiizeyi’ denilen
yiizeyi baska bir programda olusturulmustur. (Solidworks programi yilizey oteleme
konusunda yetersiz kalmis, islemi gerceklestirememistir.) Bu yilizey alt dokiim
icerisine ¢agirilmis ve konumlandirilmastir.

Bir ¢izim igine dortgen geometri seklinde gegici bir kontur olusturulmus, bu kontur
‘Ekstriizyon’ komutu ile Oteleme Yiizeyine kadar katilastirilmistir. Tekrar bir ¢izim
olusturulmustur. Olusturulan konturun 400 mm iceriye dogru Oteleme Yiizeyine kadar
‘Ekstriizyon ile Kes’ komutu ile bosaltilmasiyla erkek bdoliimiiniin destek kismi
olusturulmustur.

Destek iistiindeki erkek kismi olusturulmaya baglanmistir. Bu boliimii olustururken her
iki yonde de bolme islemi uygulanmasi gerektigi i¢in govdeler halinde calismak
gerekti. Tasarim iki ayr1 govdeye boliindi. (Govde mantigi; tasarim govdelere

boliinerek komutlarin sadece segtigimiz gévdeye uygulanmasina imkan tanimaktadir.)
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Bir ¢izim i¢ine kontur alinmis ve bu ¢izim katilastirilmistir. Olusan kat1 kalip yiizeyi
ve oOteleme yiizeyi ile boliinmiistiir. Boylece erkek bolimii olusturulmustur. Kenar

federlerini de olusturduktan sonra kalip asagidaki hali almistir;

Sekil 4: Erkek Grubunun Tasarlanmasi

2.1.2.1.3 Pres Baglantilarimin Tasarlanmasi
Pres baglantilarin1 olusturma mantigi su sekildedir; pres baglanti noktalar1 adinda bir
¢izim olusturulmustur. Baglantilarin eklemesi ¢izilmistir, bu ekleme pres baglant1 noktalari
cizimi ile ¢ogaltilmistir. Aymi sekilde baglantilarin bosaltmasi ¢izilmistir, bu bosalt1 pres
baglant1 noktalar1 ¢izimi ile gogaltilmistir. Boylece baglantilar olusturulmus oldu.
Bu asamada pres baglantilar1 rastgele konumlarda olusturulmustur. Tasarim igine pres bilgisi

alindiktan sonra konumlar: diizenlenecektir.

Sekil 5: Pres Baglantisi

2.1.2.2 Pot Cemberinin Tasarlanmasi
- Pot Cemberi pargasina, alt dokiim pargasi iginde olusturulan diizlem referans alinarak

bir taban diizlemi atanmistir.
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- Alt dokiim tablasinin ¢izimi ile iligki kurularak pot ¢emberi tablasi olusturulmustur.
Oteleme yiizeylerinin olusturulmasi ve konumlandirilmasi zaman kaybina sebep
olacagi i¢in pot gemberi tablasinin {istii yiizey ile béliinmemistir.

- Alt dokimiin kizak ¢izimleri referans alinarak pot c¢emberinin kizak bosaltilar
olusturulmustur.

- Metot dosyast dokiim parca i¢ine alinmistir. Par¢anin acinimi 30 mm disart yone
otelenerek olusturulan ¢izim ekstriizyon ile katilastirilmis ve yiizey ile bolme islemi
uygulanmuistir.

- Do&kiim tablanin alt bosaltmas igin ¢izim olusturulmus ve Oteleme Yiizeyine kadar
bosaltilmistir. Metot dosyast igindeki kontur ile bir ¢izim olusturarak tabla
bosaltilmistir. Kontur 7 mm dis yone Otelenerek bir ¢izim olusturulmus, bu ¢izim 40
mm kalinliginda ekstriizyon ile 6teleme yiizeyine kadar katilastiriimigtir. Bdylece pot
cemberinin balkon kismi olusturulmustur. (Konturun 10 mm G&telenmesi gerekirdi
fakat program bu islemi gergeklestiremedi.)

- Referans elemanlar1 ve siirtinme plakalariin da tasarimi yapildiktan sonra pot

cemberi genel hatlariyla olusturulmustur.

Sekil 6: Genel Hatlariyla Pot Cemberi

2.1.2.3 Ust Dékiimiin Tasarlanmasi:

Pot Cemberinin olusturulmasinda oldugu gibi alt diizlem referans alinarak 2 adet
diizlem olusturularak tasarima baslanmistir. Alt dokiim tablasinin ¢izimi ile iliski kurularak
tabla olusturulmustur. Sirasiyla kizak bosaltilari, siirtinme plakalari, referanslama elemanlari,
mapalar i¢in yuvalar, dokiim federleri, pres baglantilarinin bulunacagi kisim tasarlanmistir.
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2.1.2.3.1 Pres Baglantilarinin Tasarlanmasi
Ust dokiimde 2 farkli pres baglantis1 bulunmaktadir. Baglantilardan biri agili digeri
diizdiir. Kalibin sol ve saginda bulunan agili pres baglantisi i¢in biitiin ekleme ve ¢ikarmalar
tek tek cizilmistir. Alt dokiimdeki baglanti noktalarinda oldugu gibi ¢izim ile c¢ogaltma
yontemi uygulanmamustir.
Kalip onli ve arkasinda bulunan diiz baglantilar alt dokiim baglantilarinda uygulanan
yontemde oldugu gibi ¢ogaltilarak tasarlanmistir.
2.1.2.3.2 Mapa Eklenmesi
Mapalarin tasarlanmasi i¢in 2 adet aynalama ekseni ve 1 adet mapa ekseni ¢izilmis,
mapa tasarimi yapildiktan sonra aynalayarak ¢ogaltilmistir.

Mapalar eklendikten sonra tablanin alt bosaltis1 olusturulmustur.

Sekil 7: Genel Hatlariyla Ust Dokiim

2.1.3 Dokiim Gruplarinda Eksik Kalan Kisimlarin Tamamlanmasi
Dokiim gruplart genel hatlartyla olusturulduktan sonra tasarimda eksik kalan kisimlar
tamamlanmaya ¢alisilmistir. Uygulanan islemler su sekildedir;:

- Alt dokiim igerisinde; kalip kulelerinin {iist bosaltilari, referanslama elemanlari, {ist
dokiimde oldugu gibi tasiyici eleman olan mapalar ve mapalarin bosaltilari
Olusturulmustur.

- Uriin agacia ‘Reference Part’ isimli yeni bir bilesen eklenmistir. (Tasarimin basinda
boyle bir bilesen olusturup tasarimsal biitiin bilgiler bu bilesenin i¢cinde bulunmaliydi.)
Bu bilesen i¢inde kalip ebatlar1 adiyla bir ¢izim olusturulmus, bu ¢izimle
iliskilendirerek alt dokiimde ve pot ¢cemberinde ortak olarak Kkullanilacak oturma
eklemelerinin ¢izimi olusturulmustur. Bu ¢izim alt dokiim i¢ine alimip katilastirilmig

ve oturma elemanlari olusturulmustur.
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- Pot Cemberi dokiim pargasi ayri bir pencerede acilmistir. Alt dokiim parcasinda
oldugu gibi oturma elemanlari, mapalar, pot c¢emberi {lstiindeki bosaltmalar
olusturulmustur.

2.1.4 Standart Parcalarin Tasarima Eklenmesi

Dokiim gruplar1 genel olarak olustuktan sonra standart pargalar A¢ komutu ile

program i¢inde ac¢ilmis ve tasarim igerisine kopyalanmustir.
Tasarimda olmasi gereken; her bir standart parcanin ilgili dokiim montajlarinin igerisinde
bulunmasidir. Ornegin pot ¢emberinde yer alan standart parga iiriin agacinda pot cemberi
montajinin iginde yer almalidir. Bu tasarim galismasinda biitiin standart parcalar kalibin
montaj dosyasinin igerisinde bulunmaktadir.

Tasarimda ilgili par¢canin konumlarinin yer aldigi ¢izimler Reference Part bileseni
icinde ¢izilmistir. Her bir alinan standart parca igerisine koordinat sistemi eklenerek
Reference Part igindeki ¢izimi ile parga arasinda montaj iliskisi eklenerek konumlandirma
yolu izlenmistir. Her bir standart parga iliskilendirildikten sonra eklemeleri, bosaltmalari,
delikleri manuel olarak, ¢izimler referans alinarak olusturulmustur.

Tasarim i¢ine alinan pargalar asagidaki gibidir;

- Sac dayama pargast

- Stoper

- Merkezleme Pimi

- Aski Civatast

- Lazer Par¢asi
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Sekil 8: Standart Parc¢alarin Dokiime Eklenmesi

2.1.5 Tasarimsal Eksiklerin Tamamlanmasi
Standart parcalar tasarima eklendikten sonra tasarimsal eksikliklerin oldugu goriilmiistiir ve
bunlar tamamlanmaya ¢alisilmistir;

- Pres datalar1 bu agsamada tasarim igerisine alinmadigi i¢in alt dokiimdeki tij delikleri
ve pot g¢emberinde ki tij destek eklemeleri igin rastgele oOlgiilerde bir ¢izim
olusturularak tasarlanmistir. (Presler konumlandiktan sonra ¢izim iginde gerekli
diizenleme yapilacaktir.)

- Stoper konumlar1 belirlendikten sonra alt dokiim yiizeyinde bulunacak stoper destek
eklemeleri eklenmistir. Bu eklemelerin pot ¢gemberindeki karsiliklar1 pot gemberine
eklenmistir.

2.1.6 Kalp Yazilarinn ve Oklarimin Eklenmesi
Tasarim igerisine yazilarin ve oklarin eklenmesi isleminde izlenen yol agagidaki gibidir;

- Kalip tasariminda kullanilan Dxf dosyas1 Solidworks programi icerisinde agilmstir.

- llgili yazilar kopyalanarak dokiim pargasi igerisinde agilmis ¢izim igine
yapistirtlmistir.  Yazi tam konumunda gelmedigi i¢in ‘Tasi-Dondiir’ komutu
yardimiyla konumlama yapilip fazla ¢izgiler temizlendikten ve Olciilendirme

yapildiktan sonra olusturulan ¢izim katilagtirilmistir.
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- Bu sekilde islem tamamlandiktan sonra Solidworks programinin igerisinde bir ‘Cizim
Metni’ komutu oldugu goriilmiistiir. Bu komut ile kalip yazilarmin eklenmesi daha

pratik bir sekilde yapilmistir.

Sekil 9: Kalip Yazilarimin ve Oklarin Tasarima Eklenmesi
2.1.7 Preslerin Yerlestirilmesi
Pres dosyalar1 Catia dosyasi olarak kalip igerisine alinmis ve konumlandirilmistir. Pres
bilgilerine gore baglant1 noktalar1 diizenlenmistir.
Pres bilgilerine gore tij noktalar1 Reference Part bileseni ig¢inde olusturulmus, bu ¢izim
referans almarak alt dokiimdeki ve pot ¢cemberinde ki tij milleri bosaltilari ve eklemeleri

diizenlenmistir.

Standart parcgalar kalip icerisine yerlestirildikten sonra dokiim tablalarinin alt bosaltilarinda

bulunacak federlerin diizenlemesi yapilmistir.

Sekil 10: Preslerin Konumlanmasi
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Sekil 11: Ust Dokiim Parcas1 Feder Yapisi

2.2 Tasarimda Kullamlan Komutlarin Saptanmas1 Ve Kullamim Sikhg1 Fazla
Olan Komutlarin Belirlenmesi

Belirlenen bir dokiim kalibin Solidworks programinda tasariminin yapilmasi

caligmasinda kaydedilen videolar incelenmistir. Tasarim esnasinda kullanilan biitiin komutlar

saptanmistir. Bu komut listesi asagidaki gibidir;

Bilesen Ekle (Parg¢a, Montaj) (Montaj)

Montaj1 Yeniden Adlandir

Parcay1 Yeniden Adlandir

Montaji Diizenle — Montaj Ustiinde Ust Komut Gruplar1 Sekmesi
Parcay1 Diizenle - Parca Ustiinde Ust Komut Gruplar1 Sekmesi
Cizimi Diizenle — Cizim Ustiinde Ust Komut Sekmesi

Farkli Kaydet (Dosya)

Ag

Eksen

Unsurlar > Alinmis

Cizim

Dikdortgen

Akilli Olgiilendirme

Ekstriizyon Ile Kat1 Olusturma

Goriiniim Komutu (Renklendirme)

Cizgi
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Goriintimii Kopyala
Gorltinimii Yapistir
Radyus

Pah

Yiizey ile kes

Yiizeyi buda

Objeleri Otele

Yiizey Oteleme

Govde Tasi/Kopyala
Ayir ( Ekle = Unsurlar = Ayir)
Ekstriizyon ile Kes
Aynalama (Cizim)
Merkez Cizgisi

Nokta (Cizim)

Yuva (Cizim)

Dogrusal Cogaltma = Cizim Ile Cogaltma
Cakigik (iliski)

Delik Sihirbazi (Unsurlar)
Unsuru Diizenle

Buna Dik

Gosterir

Gizler

Simetri (iliski)

Yatay (iliski)

Dikey (Iliski)

Tiimiinii Kaydet (Dosya)
Cizim Diizlemini Degistir
Daire

Diizlem

Unsur Ozellikleri (parc¢a admin degistirilebilecegi boliim)
Radyus Ciz (Cizim)

Dondiirerek Kat1 Olusturma
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Aynalama (Unsurlar)
Ol¢iim

Ekle = Parca
Montaj Iliskisi

Blok Olustur (Cizim)
Tas1 (Cizim)

Dondiir (Cizim)
Cizim Metni (Cizim)

Seffaflig1 Degistir

Videolar incelenip degerlendirildiginde siklikla kullanilan 5 komutun asagidakiler oldugu

goriilmektedir:

ok~ w0 N PE

Ekstriizyon ile Kat1 Olusturma

Akalli Olgiilendirme

Ekstriizyon Ile Kes

Dikdortgen Geometrisi Olusturma Komutu

Alinmig Komutu (Digaridan Kontur, Yiizey alma komutu)

2.3 Tasarim Siirecinde Kullanilan Modiiller

Tasarim siirecinde Solidworks programi i¢indeki Cizim , Montaj, Hesapla, Yiizeyler,

Unsurlar modiilleri kullanilmistir.

Montaj | Diizen | Cizim | Hesapla | SOLIDWORKS Ekler)tileri SOLIDWORKS MBD

Sekil 12: Solidworks Modiiller

e (izim modili; tasarlamak istenilen elemanin 2 boyutlu geometrisinin
cizilmesinde,

e Montaj modiilii; iirlin agaci yapisint olustururken bilesen eklenmesinde,
bilesenin taginmasinda, dondiiriilmesinde, pargalarin ¢ogaltilmasinda, standart
elemanlarin konumlanmasi igin iliski tanimlanmasinda, referans geometrilerin
olusturulmasinda (¢izgi, nokta, eksen takimi, diizlem),

e Hesapla modiilii; parga iistiinden 6l¢ii alinmasinda,

e Yiizey modiilii; kalibin erkegi ve disisini olustururken bélme isleminde, parca

yiizeylerini budama islemlerinde,
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e Unsurlar modiilii; 2 boyutlu ¢izimin 3 boyutlu hale getirilmesinde, radyus, pah

kirma, ¢ogaltma islemlerinde, referans geometrisi eklenmesinde kullanilmistir.

2.4 Tasarmm Siirecinde Zorlamlan Noktalarin Saptanmasi Ve Oneriler
Solidworks programi ile yapilan tasarim g¢alismasinda bazi noktalarda zorlanilmis ya
da tasarim esnasinda bir takim Oneriler getirilmistir. Tasarim videolarinin incelenmesi
sonucunda ortaya konulan saptamalar asagida agiklanmaya c¢alisilmigtir. Bu saptamalar,
kullanilan Solidworks programinin degerlendirilmesi, tasarimci goziiyle elestriler, komutlarin
kullanim kolayliginin degerlendirilmesi, kalip tasariminda gerekli 6zelliklerin saptanmasi vb.
durumlarin degerlendirilmesiyle ortaya konulmustur.
1. Tasarimin yapildigi Solidworks programinda Cizim ortamindayken otomatik olarak
atanan c¢izim oklar1 program igerisinde Olciilendirme, aynalama vb. islemler igin
kullanilamamustir. Her bir ¢izimde ayr1 olarak eksen ¢izgileri olusturulmak durumunda

kalmistir.

oo e R

Sekil 13: Cizim Modiilii i¢indeki Eksen
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Sekil 14: Cizim Modiilii Icindeki Eksenin Merkezine Cizgi Atanmasi
2. Yukaridaki saptama ile benzer olan bir diger durum ise sudur; kalip tasarimi geregi
pargalar i¢in koordinat sistemleri olusturulmasi gerekmektedir. Solidworks programi
bu eksenlerin kullanilmasimni sinirlandirmistir. Olgii alma, aynalama vb. islemler bu
koordinat sistemleri iistiinden yapilamamaktadir. Bu durum kalip tasariminda hata

yapilmasini kolaylastirmakta, 6l¢ii alinmasini zorlastirmaktadir. Dolayisiyla tasarim

islemlerini zorlastirmaktadir.

Sekil 15: Solidworks Program I¢indeki Kahp Koordinati
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Sekil 16: Catia Program Iicindeki Kalip Koordinati
3. Solidworks programinda kalip tasarimi i¢in gerekli olan Oteleme yiizeylerinin
olusturulmas1 i¢in kullanilan ‘Yiizey Oteleme’ komutu yetersiz kalmistir. Tasarim
sirasinda Gteleme yiizeyleri bagka bir programda olusturulup kalip igine alinmustir.
Kalip tasarimini gergeklestirme amacina odaklanmis bir programin yiizey oOteleme

komutunun yeterli diizeyde ¢alisir olmasi gerekmektedir.

Sekil 17: Otelenmesi Gereken Kalip Yiizeyi
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Sekil 18: Solidworks Programinin Oteledigi Bozuk Yiizey
4. Farkli tasarim programlarmin sagladigi bir ozellik olan tasarimla ilgili referans
cizimler, noktalar, eksenler, diizlemler, ylizeyler vb. elemanlarin yer aldig1 bir bilesen
tipine Solidworks programinda ulasilamamustir. Bu sebeple bu bilgiler iiriin agacinda
daginik olarak bulunmaktadir. Bu durum ileride tasarima miidahale edilmesi
gerektiginde islem yapilmasini zorlastiracaktir. (Catia programinda Geometrical Set

ad1 verilen bir bilesen tipi bulunmaktadir.)
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Sekil 19: Uriin Agac: I¢inde Dagimk Konumlarda Bulunan Tasarim Elemanlari
5. Solidworks programinda linkli ¢calisma saglanabilecek bir komuta ulasilamamistir. Bu
sebeple kalip revizyona ugradiginda degisikliklerin uygulanmasi ugrastirici olacaktir.
6. Tasarim esnasinda ¢izim modiilii igerisinde ¢alisirken kalip tasariminin olusturulmasi
icin biitiin dokiimlerde parca konturunun belirli degerlerde ‘Objeleri Otele’ komutu ile
Otelenmesi  gerekmektedir. Program, konturun istenen degerde Otelenmesini

saglamamistir. Oteleme degerinin biiyiik oldugu uyarisini vermistir.
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Sekil 20: Otelenecek Kontur

SOLIDWORKS X

Secili objeler 6telenemez, belirtilen 6teleme uzakhgi
cok buyuk.

Tamam

Sekil 21: Oteleme Hata Ekram
7. Solidworks programinin ‘Delik Sihirbazi’ komutu ile, sunulan gorsellik agisindan ve
stk kullanilan sekmesi 6zelligi ile birlikte delik delme igleminin mevcut tasarim

programlarina gore daha islevsel oldugu kanisina varilmistir.
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Sekil 22: Solidworks Delik Delme Sihirbazi
8. Program iiriin agacinda iistiine fare imleci ile tikladigimiz unsurun gegmisini gosteren
(hangi bilesenler referans alinarak olusturuldugu bilgisi) oklar belirmektedir. Bu
durumun tasarimda kolaylik sagladigi goriilmiistiir fakat baska bir bilesen ig¢inden

referans alindiginda bu referansa ulagsmak kolay olmamaktadir.
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Sekil 23: Unsur Gecmisinin Uriin Agacinda Gosterilmesi

9. Tasarim igerisine standart parcalarin eklenmesi agamasinda programda linkli ¢alisma

saglanamadigi i¢in vakit kaybina sebep olmustur. Her bir standart par¢anin ekleme,

frezeleme, delik unsurlart dokiim gruplarinin iginde tek tek ¢izilmistir. Tasarim

revizyona ugradiginda bu durumun kontrolii zor olacaktir.
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Sekil 24: Pot Cemberi Parcasi icindeki Standart Parcalarin Ekleme, Frezeleme
Unsurlan
10. Kat1 model iistiinde herhangi bir unsura tiklandiginda yapilan yonlendirme ile {iriin
agacinda ilgili operasyonun yerini bulan komutun bulunmadigi goriilmiistiir. Bu

durum tasarim siirecini negatif yonde etkilemistir.

Hide/Show space
Properties Alt+Enter
Other Selection...

oo

Split.1 object 4

Sekil 25: Catia Program Icindeki Center Graph Komutu

221



3001 _BlankHolder
oy plane
‘ yz plane

‘ zx plane

*&] Pad.1
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N Split.2
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=39 EdgeFillet.17

e

e 12 Assemble.11

‘ -f‘ Body.11

=] Pad.2
L3° sl

Sekil 26: Catia Programinda ‘Center Graph’ Komutu fle Bulunan flgili Operasyon

2.5 Tasarim Cahsmasina Revizyon islemlerinin Uygulanmasi

Raporun bu bolimiinde kalip tasarimima revizyon uygulanmak istenmesi ya da
degisiklik yapilmasi ihtiyact hissedildigi durumlarda tasarimci tarafindan degisikliklerin
uygulanma kolaylig1 degerlendirilmistir.

Kalip tasariminda kullanilan standart parcalarin kaliba montajin1 ve konumlamasi
saglayan bir ¢cok ekleme, frezeleme, baglanti delik bilesenleri bulunmaktadir. Calismada linkli
calisma esas alinmadigi i¢cin herhangi bir degisiklik durumunda tek tek islem yapmak ve
degisiklikleri uygulamak zaman kaybina sebep olacaktir.

Degisikliklerin uygulanmasini zorlastiracak diger bir konu ise tasarim igerisinde daginik
calisilmasi olmustur. Tasarimda yardimci elemanlarin ( ¢izimler, diizlemler, noktalar
,yiuzeyler vb.) bir arada bulunmasmi saglayacak bir bilesen bulunmamasi ve yardimci
elemanlarn kalip igerisinde daginik olarak yer almasi degisikliklerin uygulanmasini
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zorlastiracaktir. Ornek olarak baska bir programda bu elemanlarin diizenlenme sekli asagidaki

gibidir;

= ‘ METHOD

Xy plane
yZ plane

ZX plane

Sekil 27: Catia Program Iicinde Geometrical Set Bileseni Altinda Tasarimsal
Elemanlarin Gruplandiriimasi

Ornekte oldugu gibi bir diizenleme yapildiginda degisikliklerin uygulanmasi kolaylasacaktir.

2.6 Solidworks Programinin Gorsel Ve Kullanim Kolayhg: Yonleri Ele Alinarak
Degerlendirilmesi
Solidworks programinin kullanict goéziiyle degerlendirildikten sonra varilan diisiinceler
asagida maddeler halinde sunulmustur;
- Programin; pratik, anlasilabilir, kullanimi1 kolay bir araytize sahip oldugu goriilmiistiir.
Cizim ortamina giris, ¢ikis, komutlarin onaylanmasi, komut pencerelerinin
yonlendirmeleri yeterli ve anlasilir bulunmustur. Komut ikonlar1 gorsel agidan yeterli

ve islevleriyle uyumludur.
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2
2S SOLIDWORKS

2015

SCUDWORKS

Sekil 28: Solidworks Program Giris Ekrani

Yeni SOLIDWORKS Belgesi

o
% tek bir tasarim bilegeninin 3B ifadesi
Parga
parga ve/veya diger montajlarin 38 bir diizenlemesi
Montaj

ED bir 2B mihendislik resmi, genellikle bir parca ya da
|: montaja aittir
[Teknik Resi...

Geligmig ‘ iptal ‘ Yardim

Sekil 29: Solidworks Programi Bilesen A¢ma Ekram (Parca, Montaj, Teknik Resim)
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Sekil 30: Solidworks Programi Par¢a Ortami

- Modiiller aras1 kolay gecis saglanabilmesinin art1 bir 6zellik oldugu gortilmiistiir.
Montaj [[Diizen | Gizim | Hesapla | SOLIDWORKS EKlentileri | SOLIDWORKS MBD
Sekil 31: Solidworks Programi Modiil Gegisi

- Uriin agac1 yapis1 ve gorselligi kullanighdir.

® Part1 (Varsayilan<<Vars|
{8 Gegmis
(@] Sensorler
1 [A] Detaylandirmalar
4= Malzeme <belirli deg
- On Duzlem
& Ust Dazlem
& Sag Diizlem
"%, Orijin

Sekil 32: Solidworks Programi Part Bileseninin Uriin Agac1 Yapisi
- Uriin agacinda komutlar arasinda gruplandirma yapilamadigi gériilmektedir. Bu

durum daginik bir iirlin agacinin ortaya ¢ikmasina sebep olmustur.
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@ UST_DOKUM (Varsayilan< <Varsayilan>_Gorintii D
+-{8 Gegmis

(&) Sensorler

--(A] Detaylandirmalar

@) Yazey Govdeleri(3)

(@] Kati Govdeler(1)

4= Malzeme <belirli degil>

----- % On Diizlem

----- & Ust Duzlem

- Sag Diizlem

----- L. Orijin

----- & Ust_Dokum_Plane "Diizlem1” ->
----- & Upper_Die_Plane “Dizlem?2"
@ Yiikseklik-Ekstriizyon1 ->
& Yikseklik-Ekstriizyon4

- [@ Kes-Ekstriizyon1 ->

--[® Yikseklik-Ekstriizyon3

@) Pah1

@) Radyus1

(& Yukseklik-Ekstriizyon5

H-@ ©10.0 (10) Cap Delik1

+-[@ Kes-Ekstriizyon2

- [& Ekstriizyon-ince1

@) Pah2

- [& Yikseklik-Ekstriizyon6

+{@ Kes-Ekstriizyon3

--[@ Kes-Ekstriizyon7

@) Radyus2

@) Pah3

@) Radyus3

-k Pres_Baglanti_Noktasi "Cizim15"

o O ey O o |

{ o B oy BN |

(|

1

(|

(|

Sekil 33: Ust Dokiim Parcasmin Uriin Agaci
- Programda eklenen pargalarin konumlandirilmasi i¢in herhangi tasima elemant

bulunmamaktadir ve montaj i¢inde tasima dondiirme komutlarinin kullanimi islevsel

degildir.
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Arag(a‘r" Pencere eram | ) - 3 - i - & -9 -[§]]8 5 @ -
Kati Model Olusturma > & ® YuzSi R Ydzey Uzat
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| Cogaltma/Aynalama | €] |Pah..
i Baglanti Unsuru 4
- Delik 8
FeatureWorks 4
@ | Draft...
Yiizey »| (@ | Kabuk Olusturma...
Yiiz »| & | Feder..
Egri »| @i Olcek..
Referans Geometri » @ | Kubbe..
j A& | Serbest Form...
Sac Levha » Z o
| Seklini Boz...
Profiller 4 . Z -
| Girinti...
Kaliplar | =
& | Esnet...
#F | Patlatma Gorindma... @ | Sar...
¢ | Patlatma Cizgisi Cizimi ‘
| Bosluk...
A7 | Kinlmig Model Gérindmi.. L o
7 | Bilesenleri Birlestir...
&% Parca.. sk
Parcayl Aynala | Birlestir...
s D) | Kesigim...
& | Cizim % | Ayrr...
£ | 3B Gizim |?3 | Tasi/Kopyala.. 1

1 | Dizlemde 3B Cizim

| Govdeyi Sil/Tut...

Sekil 34: Tasi/Kopyala Komutu
- tizey komutlarinin ve linkli ¢alismanin saglanmasi i¢in gereken komutlar konusunda
programin yetersiz kaldig1 kanisina varilmistir.
- Programda kalip yazilarinin olusturulmasi i¢in ayri bir komut vardir. Boylelikle

tasarim asamasinda yardimci dosyalar kullanilmasi ihtiyaci ortadan kalkmistir.

\Z N~@ -~ i 2F | L\ Objeleri Aynala

Akall bjeleri Objeleri Objeleri 32 ; o :
dlcimlendirme O~oa -~ @ A |l Buda Dénigtir o 223 Dogrusal Cizim Cogaltma

- +® ) v =% - = o Tagl

Sekil 35: Kalip Yazilarinin Olusturuldugu Cizim Metni Komutu
- Programda kalip iistiinde 6l¢ii alinmasini saglayan komut sadece ‘Olgiim’ komutudur.

Bu komut kullaniglt bulunmamustir.
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Sekil 36: Ol¢iim Komutu

«

3. CIZEN

3.1 Tasarim Siirecinde izlenen Yolun Ve Tasarim Asamalarinm incelenmesi

Tasarim siireci; Uriin agaci yapisinin  olusturulmasindan baslayip, preslerin
konumlandirilmasi, dokiim gruplarin tasarlanmasi vb. asamalara boliinerek gerceklestirilmeye
ve anlatilmaya calisilmistir. Raporun bu boliimiinde tasarim asamalar1 hakkinda detayl bilgi
verilmistir.

3.1.1 Uriin Agac1 Yapisinin Olusturulmasi

Tasarima, tasarim {irlin agac yapisinin olusturulmasi ile baslanmistir. Baslangigta

asagidaki resimde Qoriildiigii gibi dokiim gruplarina gore tasarim {irlin aga¢ yapist

olusturulurken, ayn1 zamanda miisteri normlarina uygun sekilde isimlendirilmistir.
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TC Parametreler
0 Kisttlar
4 (00_000_LOWER_DIE.1
4 "8 00_000_LOWER_DIE
Tt Parametreler
0 Kisttlar
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Tt Parametreler
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4 "8 03_000_ASSEMBLY_BLANK_HOLDER_BASE
Tt Parametreler
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4 "4 03.000_BLANKHOLDER_BASE_CONSTR...
Tt Parametreler
0 Kisitlar
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> 3001_BlankHolder.1
4 00_000_UPPER_DIE.1
4 "3 00_000_UPPER_DIE
Tc Parametreler
0 Kisitlar
4 (2_000_ASSEMBLY_UPPER_DIE_BASE.1
4 "8 02_000_ASSEMBLY_UPPER_DIE_BASE
n Parametreler
0 Kisitlar
» 02_100_UPPER_DIE_BASE_COMMERCIAL.1
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4 PRESS.1
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0 Kisitlar
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4 (02 _Muraro 300T Idraulica 02112016.1
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4 PROSESS.1
4 "4 PROSESS
Tc Parametreler
I Kisitlar
4 06_GOMY83-11372-11373-A_METHOD_REV05.1 ~
b M 06_GOMY83-11372-11 373-A_METHOD_;§§V05

I
b

Sekil 37: Tasarim Uriin Aga¢ Yapisi (Cizen)

Kalip tasarimina baglarken metot dosyasinda bulunan egri ve yiizey datalarinin

tasarima girdi olmasi gerekmektedir. Bu datalar1 CIZEN igerisine aktarim (import)

yapabilmek miimkiindiir. igeri aktarilan egri ve yiizeyler icin Cizen yeni bir parga dosyasi
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agmakta ve step dosyasindan alinan bilgileri bu dosyada kullaniciya sunmaktadir. Daha 6nce
acilan bir parca dosyasina egri ve ylizeyleri igeri aktarmak miimkiin degildir. Bu ylizden
oncelikle egri ve ylizeyler igeri aktarilmali, sonra geometrik cizimler yapilmalidir. Birden
fazla eri ve yiizey ayni anda iceri aktarilmalidir. Igeri aktarilan yiizeyler bir “GeometrySet”
icerisinde toplanmaktadir. “GeometrySet” icerisine toplanan egri ve ylizeyler asagida ki

resimde goriilmektedir.

Aagle Debug Pencere  Mubitek  Yordm
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Sekil 38: GeometrySet Icerisine Toplanan Egri ve Yiizeyler

Once geometrik ¢izimleri yapip sonra gerektikce yiizeyleri igeri aktarmay: diisiinmek
caligmalarinizi kaybetmenize neden olabilmektedir. Tasarima baslarken hangi yiizeylerin
gerekli olacag diistiniilmeli ve ona gore bir yol izlenmelidir.

Bunun yami sira tasarimin belli bir asamasina geldiginizde mevcut egri ve yiizey
girdilerinin gilincellenmesi de s6z konusu olmadig1 i¢in tasarimda fazladan isler yapmaniza
sebep olabilmektedir.

Tasarim Oncesinde hangi egri ve ylizeylerin gerekli olacagi diisiiniilmiis ve metot
dosyasindan gerekli step doniistimleri gergeklestirilmistir. Metot dosyasina ait stepler
CIZEN’de igeri aktarilarak ana dokiim parca dosyalar1 olusturulmustur. Olusturulan bu
dokiim parca dosyalart montaj ortaminda “Parca A¢” ikonu kullanilarak tasarim iiriin
agacinda bulunmasi gereken yerlere yerlestirilmistir.

Ardindan, prosese ait step data iceri aktarilarak proses dosyasi olusturulmus ve
asagidaki resimde gorildiigli gibi tasarim iirlin agacina yerlestirilmistir. Proses dosyasi

kaliplanacak parcaya ait egri, yiizey ve 3D parc¢a datalarini icerisinde barindirmaktadir.
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Sekil 39: Prosesin Tasarim Uriin Agacina Yerlestirilmesi
Pres step datalar1 CIZEN’de “ice Dosya Aktar” ile iceri aktarilarak pres datalari

olusturulmus ve asagidaki resimde goriildiigii gibi tasarim iirlin agacina yerlestirilmistir.

Sekil 40: Pres Datalarimin Tasarim Uriin Agacina Yerlestirilmesi

CATIA ile kalip tasarimi yapilirken, kalip icerisinde birden fazla yerde kullanilacak
bilesenleri bir referans parcadan yaymlamak tasarim siirelerini biiyiik oranda kisaltmay1
miimkiin kilmaktadir. CIZEN’de bu &zellik olmadig1 i¢in tasarim iiriin agacimna ilave bir
referans dosya acilmasina gerek yoktur.

CIZEN’de yayinlama (publication) ve linkli ¢alisma mantig1 bulunmadig icin dékiim
pargalarin her birinin igerisinde par¢a eksenleri tanimlanmistir. Asagidaki gorselde 6rnegi

mevcuttur.
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Sekil 41: Dokiim Parcalarin icerisine Tamimlanan Par¢a Eksenleri

3.1.2 Ddékiim Gruplarinin Tasarlanmasi
3.1.2.1 Alt Dokiimiin Tasarlanmasi
Alt dokiim pargasinin tasarim iglemleri gruplandirilarak agiklanmaya ¢alisilmigtir.
3.1.2.1.1 Dokiim Tablasinin Olusturulmasi

Tasarim Oncesinde hangi egri ve ylizeylerin gerekli olacagi diistiniilmiis ve metot
dosyasindan gerekli step doniisiimleri gerceklestirilmisti. Metot dosyasina ait stepler
CIZEN’de igeri aktarilarak alt dokiim parca dosyasi olusturulmustu. Alt dokiim parcasi ayr
bir pencerede acilmistir. Alt dokiim ekseni olusturulmustur. Bu eksen {istiine kalip tablasi

¢izilmis, olmas1 gereken Olgiilerde kule ve kizak yapilar1 tasarlanmistir.
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Sekil 42: Alt Dokiim Tablasi ve Kule Olusumu
3.1.2.1.2 Erkek Yapisinin Olusturulmasi
Kalibin erkegi olarak bildigimiz béliinecek yapinin olusturulmasi islemine gegilmistir.
Catia’da ki ‘Project’ komutunun esdegeri “Izdiisim” operasyonu CIiZEN’de diizgiin
caligmadig i¢in kalibin konturu dikddrtgen olarak bir skeg i¢inde ¢izilmistir. Ardindan ¢izilen

tiim pargalar birlestirilerek asagida resimde goriilen ¢izim olusturulmustur.

Sekil 43: Erkek Grubunun Tasarlanmasi

3.1.2.2 Pot Cemberinin Tasarlanmasi
Tasarim Oncesinde hangi egri ve ylizeylerin gerekli olacagi diisliniilmiis ve metot
dosyasindan gerekli step dontisiimleri gergeklestirilmisti. Metot dosyasina ait stepler
CIZEN’de iceri aktarilarak pot cemberi dokiim parca dosyasi olusturulmustu. Pot cemberi

doklim pargasi ayri bir pencerede agilmistir.
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Pot ¢emberi ekseni olusturulmustur. Bu eksen iizerine skece diistilerek pot gemberi
cizilmistir. Pot ¢emberi bosaltis1 i¢in metot dosyasinda ki egriler kullanilmaktadir fakat
Catia’da ki Project komutunun esdegeri “Izdiisim” operasyonu CIZEN’de diizgiin
calismadif1 ve stepten alman egri bilgileri CIZEN’de kullanilamadig1 icin kalibin konturu
dikdortgen olarak bir ske¢ iginde ¢izilmistir. Pot ¢emberi genel hatlariyla asagida resimde

goriilmektedir.

Sekil 44: Genel Hatlariyla Pot Cemberi

3.1.2.3 Ust Dokiimiin Tasarlanmasi
Tasarim Oncesinde hangi egri ve ylizeylerin gerekli olacagi diigiiniilmiis ve metot
dosyasindan gerekli step doniisiimleri gerceklestirilmisti. Metot dosyasina ait stepler
CIZEN’de iceri aktarilarak iist dokiim parca dosyas1 olusturulmustu. Ust dokiim pargas1 ayri
bir pencerede agilmistir.
Ust dokiim ekseni olusturulmustur. Bu eksen iizerine skece diisiilerek iist dokiim

¢izilmistir. Ust dokiim genel hatlariyla asagida Ki resimde goriilmektedir.
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Sekil 45: Genel Hatlariyla Ust Dokiim

3.1.3 Ddokiim Gruplarinda Eksik Kalan Kisimlarin Tamamlanmasi
Tasarima devam edilirken CIZEN’in daha 6nce Ki projelerinde karsilastigimiz ve
¢ozmeye calisngimiz index (geometrik isimlendirme) problemiyle tekrar karsilasilmistir.
Daha once ki projelerde karsilasilan index (geometrik isimlendirme) problemi tiim Case’leri
ile ¢ozlilmedigi icin tasarimda ilerlememizi engellemistir.
Dokiim gruplart genel hatlariyla olusturulduktan sonra tasarimda eksik kalan kisimlar

tamamlanmaya calisilmistir.

3.1.4 Standart Parc¢alarin Tasarima Eklenmesi

Dokiim gruplart genel olarak olustuktan sonra standart pargalar “Par¢a A¢” komutu ile
program i¢inde agilmis ve tasarim igerisine alinmustir.

Tasarimda olmast gereken; her bir standart parcanin ilgili dokiim montajlarinin
icerisinde bulunmasidir. Ornegin Pot ¢emberinde yer alan standart parga, iiriin agacinda Pot
¢emberi montajinin iginde yer almalidir. Bu tasarim ¢alismasinda biitiin standart parcalar
kalibin montaj dosyasinin igerisinde bulunmaktadir.

Tasarim igerisine alinan pargalar asagidaki gibidir;
- Sac dayama

- Stoper

- Merkezleme Pimi
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- Aski Civatast

- Lazer Referans Zimbasi

CIZEN montaj ortaminda standart parcalar iliskilendirme operasyonlar1 ile gerekli
konumlara tasinabilmektedir. Tasmma koordinatlarint bilmemiz gerektigi i¢in 3B
pozisyonlama ve 3B Oryantasyon kullanilarak pargalar kalip icerisinde ki konumlarina

tagimmistir.

Sekil 46: Standart Parcalarin Kalip Tasarimina Eklenmesi
3.2 Tasarimda Kullanilan Komutlarin Saptanmasi1 Ve Kullanim Sikhg1 Fazla
Olan Komutlarin Belirlenmesi
Belirlenen bir dokiim kalibin CIZEN programinda tasariminin yapilmasi ¢alismasinda
kaydedilen videolar incelenmistir. Tasarim esnasinda kullanilan biitiin komutlar saptanmustir.
Bu komut listesi asagidaki gibidir:
e Bilesen Ekle (Parga, Montaj) - Montaj
e Montaj1 Yeniden Adlandir — Sag Tik — Sol Cift Tik
e Parcay1 Yeniden Adlandir — Sag Tik — Sol Cift Tik
e Ice Dosya Aktar (Import)

o Kaydet - File
o Ag

e Parca Ag

e Skeg

e 2B Cizgi ¢izme
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2B Dikdortgen ¢izme
2B Daire ¢izme
Uzaklik Olgiilendirme
Cakisiklik

Paralellik

Diklik

Yarigap Olgiisii

Es Merkezlilik
Tanjantlik

Simetriklik

2B Aynalama

23B Radyus

2B Pah

Uzat Ile Kat1 Olusturma
Déndiirme ile Kat1 Olusturma
Yeni Eksen Takimi

3B Radyus

3B Pah

Renk Atama

3B AynalTasarim Uriin Aga¢ Yapisi (Cizen)
3B Simetriklik
Cogaltma

Cakigik (iliski)

Basit Delik

Kademeli Delik
Birlestirme Operasyonu
Bosaltma Operasyonu
Gizle/Goster

Yiizey Ayirma

Yiizey Birlestirme
Zoom/Pan fonksiyonlar1

Ekrana Sigdir
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Tim Eksenleri Gizle

Kat1 Se¢im Filtresi

Yiizey Secim Filtresi

Kenar Se¢im Filtresi

Uzaklik Olgiisii

Uzunluk/Yarigap Olgiisii

Montajda Koordinat ile 3B Pozisyonlama

Montajda Koordinat ile 3B Oryantasyon

Videolar incelenip degerlendirildiginde siklikla kullanilan 5 komutun asagidakiler oldugu

goriilmektedir;

Uzat ile Kat1 Olusturma

Uzaklik Olgiisii

Yiizey Ayirma

Dikdortgen Geometrisi Olusturma Komutu

Ice Dosya Aktar (Import)

3.3 Tasarmm Siirecinde Kullanilan Modiiller
Tasarim siirecinde CIZEN programu icindeki 2B Skec, 3B Kati, 3B Yiizey, 3B Montaj

modiilleri ve hesaplama aracglar1 kullanilmistir.
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Sekil 47: CIZEN’de “Araglar Cubugu”

e 2B Skeg; tasarlamak istenilen elemanin 2 boyutlu geometrisinin ¢izilmesinde,

e 3B Kati; 2B tasarlanan geometrilerin/ gizimlerin 3B hale getirilmesinde,

e 3B Yiizey; kalibin erkegi ve disisini olustururken ylizey ayirma ve birlestirme
islemlerinde,

e 3B Montaj; iirlin aga¢ yapisini olustururken bilesen eklenmesinde, bilesenin
taginmasinda,  dondiiriilmesinde, pargalarin  ¢ogaltilmasinda,  standart
elemenlarin konumlanmasi i¢in iliski tanimlanmasinda, referans geometrilerin

olusturulmasinda,
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e Hesapla araclari; parga tlistiinden 6l¢ii alinmasinda kullanilmistir.

3.4 Tasarim Siirecinde Zorlanilan Noktalarin Saptanmasi Ve Oneriler
CIZEN progranu ile yapilan tasarim calismasinda bazi noktalarda zorlamlmis ya da
tasarim esnasinda bir takim oneriler getirilmistir. Tasarim videolarinin incelenmesi sonucunda
ortaya konan saptamalar asagida agiklanmaya ¢alisiimistir. Bu saptamalar, kullanilan CIZEN
programinin degerlendirilmesi, tasarimci goziiyle elestiriler, komutlarin kullanim kolayliginin
degerlendirilmesi, kalip tasarirminda gerekli oOzelliklerin saptanmast vb. durumlarin
degerlendirilmesiyle ortaya konulmustur.

1. Kalip tasarimina baslarken metot dosyasinda bulunan egri ve yiizey datalarinin
tasarima girdi olmas1 gerekmektedir. Bu datalar1 CIZEN igerisine aktarim (import)
yapabilmek miimkiindiir. Igeri aktarilan egri ve yiizeyler icin Cizen yeni bir parga
dosyasi agmakta ve stepten alinan bilgileri bu dosyada kullaniciya sunmaktadir. Daha
once agilan bir parca dosyasi igerisine egri ve ylizeyleri igeri aktarmak miimkiin
degildir. Bu yiizden oncelikle egri ve ylizeyler igeri aktarilmali, sonra geometrik
¢izimler yapilmalidir. Birden fazla egri ve yiizey ayni anda igeri aktarilmalidir. Iceri
aktarilan yiizeyler bir “GeometrySet” igerisinde toplanmaktadir. Once geometrik
cizimleri yapip sonra gerektikge yiizeyleri igeri aktarmayi diisiinmek c¢aligmalarinizi
kaybetmenize neden olmaktadir. Tasarima baglarken hangi yiizeylerin gerekli olacagi
diistiniilmeli ve ona gore bir yol izlenmelidir. Bunun yani sira tasarimin belli bir
asamasina geldiginizde mevcut egri ve yiizey girdilerinin gilincellenmesi de soz
konusu olmadig1 i¢in tasarimda fazladan isler yapmaniza sebep olabilmektedir.
Tasarimin belli bir agsamasinda veya revizyon esnasinda bazi girdileri ¢izim dosyasina
ilave edememek kalip tasarimi i¢in biiyiik bir sorundur.

2. CIZEN’de egriler ve yiizeyler “Ige Dosya Aktar” ile alinabilmektedir fakat Catia’da ki
Project komutunun esdegeri “Izdiisiim” operasyonu CIZEN’de diizgiin calismadig1
icin egriler 2B Ske¢’te kullanilamamaktadir.

3. CIZEN’de tasarimla ilgili referans cizimler, noktalar, eksenler, egriler, yiizeyler vb.
elemanlar part icerisinde ki “GeometrySet” icerisinde bulunmaktadir. Cizim
karmasiklastikca yeni set ekleme ve bu bilesen igerisinde gruplama ihtiyaci
dogmaktadir. (Catia programinda “Geometrical Set” adi verilen bir bilesen tipi
bulunmaktadir. Yeni bilesen olusturulabilmekte ve bu bilesen igerisinde gruplamalar
yapilabilmektedir.)
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4.

4.

Kalipta birden fazla yerde kullanilacak bilesenlerin bir referans dosya igerisinden tiim
kaliba yayinlanmasi (linkli ¢alisma-publication) durumu kalip tasarimini
kolaylastirmaktadir.  CIZEN  programinda  linkli  ¢alisma  (publication)
bulunmamaktadir. Bu sebeple kalip tasarim siireci yavas ilerlemektedir ve kalip
revizyona ugradiginda degisikliklerin uygulanmasi ugrastirict olacaktir.

Tasarima devam edilirken CIZEN’in daha 6nce Ki projelerinde karsilastigimiz ve
¢ozmeye calisngimiz index (geometrik isimlendirme) problemiyle tekrar
karsilagilmistir. Daha once ki projelerde karsilagilan index (geometrik isimlendirme)

problemi tiim case’leriyle ¢oziilmedigi i¢in tasarimda ilerlememizi engellemistir.

CIZEN montaj ortaminda standart parcalar iliskilendirme operasyonlar: ile gerekli
konumlara tagmabilmektedir. 3B Montaj iliskilendirme operasyonlarinda segimler ve
secimlerin goriiniirliigii anlaminda bazi gelistirmeler yapilmalidir. Mevcut CIZEN’de
Olgiilii tasima gerekli oldugunda koordinatlarini  bildigimiz konumlara 3B
pozisyonlama ve 3B Oryantasyon kullanilarak pargalanr kalip igerisinde ki
konumlarina taginabilmektedir. CATIA’da ki gibi standart parcalarin eksen veya
noktalara baglanabilmesi konusu degerlendirilebilir.

VISICAD

4.1 Tasarim Siirecinde izlenen Yolun Ve Tasarim Asamalariin Incelenmesi

Tasarim siireci; preslerin ve metot yiizeylerinin konumlandirilmasindan baslayip tim

tasarim asamalar1 boliinerek gergeklestirilmeye ve anlatilmaya calisilmistir. Raporun bu

boliimiinde tasarim agsamalari1 hakkinda detayli bilgi verilmistir.

4.1.1 Preslerin Ve Metot Yiizeylerin Konumlandirilmasi

Tasarima preslerin ve metot ylizeylerin Visicad programima kopyalanmasi ile

baglanmistir. Baslangicta asagidaki resimde goriildiigli gibi presler ve metot yiizeyleri

konumlandirilmistir.
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Sekil 48: Preslerin ve Metot Yiizeylerin Konumlandirilmasi

Visicad programinda olusturulan eksenlerin linkli ¢alisma yapilarak, dokiim pargalar
icerisine eklenmesi miimkiin olmadig: igin kalip eksenlerini olugturmak igin her bir dokiim
grubu iginde alt dokiim diizlemi referans alinarak diizlem olusturulmustur. Alt kalip grubu
icerisindeki alt dokiim pargasina, pot cemberi grubunun dokiim pargasina ve iist grup dokiim

pargasina bir adet taban diizlemi atanmig ve kalip bu diizlemler istiinde ¢izilmistir. Asagidaki

gorselde 6rnegi mevceuttur;

Workplane manager
B 2L | %5 ¢ & sb | CcamentoWorkplane

N, Workplane list
1 Absolute
©2  LOWERDE
3
4

BLANKHOLDER
UPPERDIE

Sekil 49: Alt Dékiim Parcasi Icine Atanmis Diizlem

4.1.2 Dokiim Gruplarimin Tasarlanmasi
4.1.2.1 Alt Dokiimiin Tasarlanmasi
Alt dokiim parcasinin tasarim iglemleri, gruplandirilarak agiklanmaya ¢aligilmistir.
4.1.2.1.1 Erkek Yapisimin Olusturulmasi

Kaliba erkek yapinin olusturulmasi ile baglanmistir. Par¢a konturunun ‘Edit — Project
on Workplane’ komutu ile ¢alisma eksenine izdiisiimii alinmistir. Olusturulan izdiisiim; profil,
parcay1 gegecek sekilde ‘Extrude Elements’ komutu ile kati hale getirilmistir. Olusturulan
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katidan metot ylizeyi ‘Operation — Cavity’ komutu ile ayrilmis, fazlaliklar silinmistir. Kati
tekrar oteleme yiizeyiyle ayrilmistir. Profil 10mm ve 40mm igeriye dogru otelendi. Kati bu
otelenmis profillerden ‘Cut Bodies” komutu ile kesildi. Gereksiz yerler silinip ‘Unite’
komutuyla katilar birlestirildikten sonra ‘Change Attribute — Create New Layer’ ile layer

ismi verilmistir. Erkek olusturulmus oldu.

Sekil 50: Erkek Yapisimin Tasarlanmasi
4.1.2.1.2 Alt Tablanin Olusturulmasi
Alt dokiim ‘Cuboid’ komutuyla merkez noktasindan ¢izilmeye baglanmistir. Alt tabla ,
kuleler ve kizak yapilar1 olmasi gereken Olciilere gore tasarlanmistir. Tij millerinin bosaltilari

yapilmustir. Alt dokiimde ki bosaltilar yapilmigtir.

Sekil 51: Alt Dokiim Tablasi ve Kule Olusumu
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4.1.2.1.3 Pres Baglantilarinin Tasarlanmasi
Presler ilk asamada eklendigi i¢in pres baglant1 yerleri ve tij millerinin yerleri bellidir.
Pres baglant1 yerleri i¢in iki adet slot profil ¢izilmis ve baglant1 olacak yerlere Gtelenmistir.
Bir taraftaki feder ve baglanti kanallar1 olusturulduktan sonra merkeze gore ‘Mirror’

komutuyla kars1 tarafa da kopyalanmustir.

Sekil 52: Pres Baglantisi
4.1.2.1.4 Mapa eklenmesi
Mapa tasarlanmasi i¢in bir adet yardimer eksen atilmigtir. Mapa tasarimi yapildiktan

sonra merkeze gore dort koseye aynalanarak mapalar olusturulmustur.

Sekil 53: Alt Dokiim

4.1.2.2 Pot Cemberinin Tasarlanmasi
- Pot ¢emberi diizlemi olarak alt dokiim parcasi iginde olusturulan diizlem referans

aliarak bir taban diizlemi atanmistir.
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Atilan taban diizleminin merkezine gore pot c¢emberinin katisi olusturulmustur.
Metotla alinan oteleme yiizeylerini kullanarak pot c¢emberinin iist ylizeyi
olusturulmustur.

Alt dokimiin kizaklar1 referans alinarak pot ¢emberinin kizak bosaltilari
olusturulmustur.

Parcanin aginimi 30 mm disar1 yone Otelenerek olusturulan profil ekstriizyon ile
katilagtirilmig ve yiizey ile bolme islemi uygulanmstir.

Tagima mapasinin oldugu yiizeye yardimci eksen atilip mapa cizildikten sonra
aynalama yapilarak her koseye dagitilmistir.

Dokiim tablanin alt bosaltmasi ve balkon i¢in profiller ¢izilip kati hale getirilip
Otelenmis metotla Kkesilmistir. Daha sonra o katilar pot ¢emberi dokiimiinden
cikarilmistir. Pot gemberinin balkon ve alt bosaltmalari tamamlanmustir.

Pot cemberinin list kismindaki bosaltilar , L dayamalarin ve stoperlerin oturdugu
yerler ve merkezleme pimlerinin yerleri yapilmstir.

Referans elemanlar1 ve siirtiinme plakalarinin da tasarimi yapildiktan sonra pot

cemberi olusturulmustur.

Sekil 54: Pot Cemberi

4.1.2.3 Ust Dokiimiin Tasarlanmasi

Pot ¢emberinin olusturulmasinda oldugu gibi alt diizlem referans alinarak tist dokiim

diizlemi olusturulmus ve tasarima baslanmistir. Alt dokiim tablasinin ebatlarinda iist dokiim

tablast olusturulmustur. Yiizey bosaltmalari, tablanin alt bosaltilari, kizak bosaltilari,

sirtinme plakalari, referanslama elemanlari, mapalar i¢in yuvalar, dokiim federleri, pres

baglantilarinin bulunacagi kisim tasarlanmistir.

244



4.1.2.3.1 Pres Baglantilarinin Tasarlanmasi
Ust dokiimde 2 farkli pres baglantis1 bulunmaktadir. Baglantilardan biri agili digeri
diizdiir. Her iki pres baglantisi iginde alt dokiim baglantilarinda uygulanan yontemde oldugu
gibi ¢ogaltilarak tasarlanmistir.
4.1.2.3.2 Mapa Eklenmesi
Mapalarin bulundugu ylizeye yardimci bir eksen atilmistir. Mapa tasarlandiktan sonra

aynalama komutu ile ¢cogaltilmistir.

Sekil 55: Ust Dokiim

4.1.3 Standart Parcalarin Tasarima Eklenmesi
Dokiim gruplart olustuktan sonra standart parcalar farkli bir Visi programi iginde

acilmis ve tasarim igerisine kopyalanmustir.
Tasarimda olmasi gereken; her bir standart parganin ilgili gruplar icerisinde bulunmasidir.
Ornegin pot gemberinde yer alan standart parca pot gemberi grubunun iginde yer almalidir.
Tasarimda her standardin oturacag: ylizey dokiimler cizilirken yapildig: i¢in standartlar da o
ylizeylere gore konumlandirilmistir.
Tasarim igine alinan pargalar asagidaki gibidir;

- L dayama

- Stoper

- Merkezleme Pimi

- Aski Civatast

- Zimba

- Darbe plakasi
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- 1z zimbasi

- Zimba Tutucu

Sekil 56: Standart Parcalarin Dokiime Eklenmesi

4.1.4 Kahp Yazilarimin Ve Oklarmin Eklenmesi
Tasarim igerisine yazilarin ve oklarin eklenmesi isleminde izlenen yol asagidaki
gibidir;
- ‘Sketch lines’ komutu ile ok isareti ¢izildi. ‘Close Profil’ ile sketch profil haline
getirilip katilagtirildi. Oklar gerekli yerlere koyulup dokiimler ile birlestirildi.
- Kalip i¢in gerekli yazilar ise ‘Text’ komutu ile yazilmis, kat1 hale getirildikten sonra

dokiimlere birlestirilmistir.
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Sekil 57: Kalhp Yazilarinin ve Oklarin Tasarima Eklenmesi

4.2 Tasarimda Kullanilan Komutlarin Saptanmasi Ve Kullamm Sikhg1 Fazla

Olan Komutlarm Belirlenmesi
Belirlenen bir dokiim kalibin Visicad programinda tasariminin yapilmasi ¢alismasinda
kaydedilen videolar incelenmistir. Tasarim esnasinda kullanilan biitiin komutlar saptanmustir.

Bu komut listesi asagidaki gibidir;

) Project on workplane : ¢alisma eksenine izdiisiim komutu
o Extrude elements : kati model yapma

o Profile offset : profili ofsetleme

o Cut bodies : kesme komutu

o Cavity : ayirma

o Unite : birlestirme

o Cuboid : profilsiz kati olusturma

. Delete : silme

o Parallel : paralel ¢izgi atma

o Translation : tasima

o Chamfer : pah kirma

o Mirror : aynalama

o Move a face : yiizey 6teleme

o Change attribute : katilar1 layer e kaydetme ve renklendirme komutu
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. Blends : Radius

o Centre Radius : daire ¢izme

o Cylinder : profilsiz kati silindir olusturma

o Feature manager : delik delme / dis agma komutu
o Progress insert elements : civata pim atma komutu
o Create workplane : plane olusturma

o Close profile : kapali sketch i profil yapma
o Subtract : bir katidan bir katiyi silerek ¢ikarma
o Rectangle profile : dikdortgen profil olusturma

o Edit cylindirical face : ¢ap yiizeyleri biiytitiip kiigliltme

o Slot profile : slot profil ¢izme

o Replace face with surface : ilk segilen yiizeyi ikinci secilen yiizeye indirme
o Create profile : katinin yiizeyinde ya da gizgilerinde profil olusturma

o Sketch lines : ¢izgi

. Text : yazi

Videolar incelenip degerlendirildiginde siklikla kullanilan 5 komutun asagidakiler oldugu
goriilmektedir:
1. Cavity : ayirma
2 Unite : birlestirme
3 Cuboid : profilsiz kat1 olusturma
4. Mirror : aynalama
5 Delete : slime
4.3 Tasarmm Siirecinde Kullanilan Modiiller
Tasarim siirecinde Visicad programi i¢indeki Standard, Edit, Wirefrime, Modeling,
Dimensions modiilleri kullanilmistir.
~ | Standard | Edit | Wireframe | Modelling | Surfaces | Dimensions | Applications | Mould | Progress | CAM | Flow
Sekil 58: Visicad modiilleri
e Standard modiilii; parcalarin gizlenmesinde ya da tek birakilmasinda, kat1 ya da
seffaf gortintiilenmesinde, layer isimlerinin verilmesinde,
e Edit modili; bilesenin  taginmasinda, dondiiriilmesinde, pargalarin

cogaltilmasinda, silinmesinde, trimlenmesinde,
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e Wirefrime modiilii; referans geometrilerin olusturulmasinda (¢izgi, nokta,
paralel ¢izgi atma, daire vb.), sketchlerden profil olusturma, profil ofsetleme,
e Modeling modiilii; kati ¢izimlerinde, katilar1 birlestirmede, pah ve radyus
kirmada, split etme isleminde,
¢ Dimensions modiilii; 6l¢iilendirme ve yazi yazmada kullanilmistir.
4.4 Tasarim Siirecinde Zorlanilan Noktalarin Saptanmasi Ve Oneriler
Visicad programi ile yapilan tasarim c¢aligmasinda bazi noktalarda zorlanilmis ya da
tasarim esnasinda bir takim Oneriler getirilmistir. Tasarim videolarinin incelenmesi sonucunda
ortaya konan saptamalar asagida agiklanmaya ¢alisilmistir. Bu saptamalar, kullanilan Visicad
programinin degerlendirilmesi, tasarimer goziiyle elestiriler, komutlarin kullanim kolayliginin
degerlendirilmesi, kalip tasariminda gerekli o6zelliklerin saptanmast vb. durumlarin
degerlendirilmesiyle ortaya konulmustur.

1. Visicad programinda kalip tasarimi igin gerekli olan &teleme yiizeylerinin
olusturulmas1 i¢in kullamlan ‘Yiizey Oteleme’ komutu yetersiz kalmistir. Bazi
ylizeyleri 6teleyememis bazilarini 6telemesine ragmen ¢ok uzun siirmiistiir. Tasarim
sirasinda Gteleme yiizeyleri baska bir programda olusturulup kalip igine alinmistir.
Kalip tasarimimi gergeklestirme amacinda odaklanmig bir programin yiizey Oteleme

komutunun yeterli diizeyde caligir olmasi gerekmektedir.

2. Visicad programinda layer sistemi ile ¢alisiimaktadir. Bu sistem linkli tasarim mantigi
ile benzerlik gostermese de yapilacak olan program herkese hitap etmelidir. Her iki
tasarim mantiginin da artilari, eksileri ortaya konulmalidir.

4.5 Tasarim Cahsmasina Revizyon Islemlerinin Uygulanmasi

Raporun bu bélimiinde kalip tasarimina revizyon uygulanmak istenmesi ya da
degisiklik yapilmasi ihtiyaci hissedildigi durumlarda tasarimei tarafindan degisikliklerin
uygulanma kolaylig1 degerlendirilmistir.

Layer sistemi ile galisan programlarda bir degisiklik geldiginde her sey igin tek tek
ugrasildigr diisiiniilmektedir. Aslinda her durumda 6yle degildir. Ornegin; bir kolon burg
kaydirilacaksa o kolon burg ile alakali biitiin yiizeyler secilip tek seferde kaydirilabilir. Linkli
calismada ki gibi herhangi bir hata vermez c¢iinkii unsurlarin higbiri birbiri ile baglantili
degildir.
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4.6 Visicad Programmmn Gorsel Ve Kullanmim Kolayh@ Yonleri Ele Alinarak
Degerlendirilmesi
Visicad programi kullanici1 goziiyle degerlendirildikten sonra varilan diisiinceler
asagida maddeler halinde sunulmustur;
- Programin; pratik, anlasilabilir, kullanimi1 kolay bir araylize sahip oldugu goriilmiistiir.
Komutlarin onaylanmasi, komut pencerelerinin yonlendirmeleri yeterli ve anlasilir

bulunmustur. Komut ikonlar1 gorsel agidan yeterli ve islevleriyle uyumludur.

VIsE=F-152
Fie Edt Wiefome Mesh Soid Operstion Modeling Anolyss fle
+ [Standacd

038 R2 from Vero Seftware 64 - Unnamed - [Dynamic]
Window Machining Mould Progress Standard elements Flow

ow
0BEN EHYTAALI09 JRUES0T

iters | Combinations

QeeRE8%A49 Q@

Index_| Layer name [ Current | ~
v

2
3
4
5

7 Mbsolute XY Top  View ABS  LAYERO - -
Toggle B W (& 2 5 @ H O H (510005100 | Units MM _ X=-0116707 Y = 0119855 Z = 0000.000

Bz Do 20/ 8 & TN
Sekil 59: Visicad Programi Ana Ekram

- Modiiller aras1 Kolay gegis saglanabilmesinin art1 bir 6zellik oldugu goriilmustiir.

|T| Standard | Edit |"."'."ireframe | Meodelling | Surfaces | Dimensions | Applications

Mould | Progress | CAM ‘ Flow |

Sekil 60: Visicad Programi Modiil Gegisi

- Yiizey komutlarinda programin yetersiz kaldig: kanisina varilmistir ve linkli ¢aligma
yapilamaz.
5. CATIA
5.1 Tasarmm Siirecinde izlenen Yolun Ve Tasarim Asamalarmm Incelenmesi
Tasarim siireci; lirlin agact yapisinin olusturulmasi, preslerin konumlandirilmast vb.
asamalara boéllinerek anlatilmaya calisiimistir. Raporun bu boliimiinde tasarim asamalari
hakkinda detayl1 bilgi verilmistir.
5.1.1 Uriin Agac1 Yapisinin Olusturulmasi
Tasarima {iriin agaci yapisinin olusturulmasi ile baglanmistir. Baslangicta asagidaki

resimde goriildiigii gibi dokiim gruplaria gore iiriin agaci yapisi olusturulmustur.
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Sekil 61: Tasarim Uriin Agac Yapis1 (Catia)
Catia’da bulunan Part, Product bilesenleri kullanilarak agac yapisi olusturulmustur.
‘Axis Geometry’ ad1 verilen part bileseninde; Alt Dékiim Noktasi, Ust Dokiim Noktasi, Pot
Cemberi Noktasi adlarinda noktalar atanmis bu noktalara da eksenler tanimlanmistir. Her bir
eksen aras1 mesafe i¢in bu part bileseni i¢cinde parametreler tanimlanmistir. Kalip bu eksenler
kullanilarak tasarlanmustir. Eksenler disinda Alt Dékiim Diizlemi, Ust Dokiim Diizlemi ve

Ana Merkezleme Yiikseklik olmak iizere 3 adet diizlem tanimlanmustir. Eksen ve diizlemler

Sekil 62°de ki gibidir;
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Sekil 62: Kalip eksenleri ve diizlemleri

’Axis Geometry’ bileseninin iginde her bir dokiim grubu i¢in bir ‘Geometrical Set’ ve
referans ‘Geometrical Set’ ler olusturulmustur. Bu bilesenler i¢inde dokiim gruplarina va
kaliba ait referans c¢izimler, noktalar ve diizlemler olusturulacaktir. Olusturulan c¢izimler,
noktalar, diizlemler Catia pograminda bulunan ’Publication’ komutu kullanilarak diger
bilesenlerde bagimli olarak kullanilma 6zelligi verilecek (yayinlanma) boylece linkli ¢aligma
saglanmig olacaktir. Publication edilen referanslar kalip igerisinde ilgili yerlere linkli olarak
yapistirilacaktir, boylece kalibin biitiin bélimlerinde ayni bilgi kullanilmis ve degisikliklere

miidahale edilmesi kolaylagmig olacaktir.
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Sekil 63: Publication ve Geometrical Set Unsurlarimin Agactaki Goriiniimii
5.1.2 Preslerin Konumlandirilmasi
Pres datalari, Catia igerisine siiriiklenerek ag¢ilmistir, ‘Copy-Paste’ komutlar
kullanilarak iirlin agacinda ‘Press’ bileseni i¢ine alinmistir. Presler kalip merkezinde (0.0.0
noktasi) olacak sekilde konumlanmistir. Konumlama igin ‘Offset Constraint’ montaj tasima
komutu kullanilmistir. Preslerin program igerisinde konumlanma goriintiisii Sekil 64’de ki

gibidir;
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Sekil 64: Catia Programinda Preslerin Konumlandirilmasi
5.1.3 Proses Bileseninin icine Metod Dosyasinin Yerlestirilmesi
Simiilasyon ¢aligsmasi ile elde edilen, igerisinde pargayla ilgili tasarim islemlerinde
kullanacagimiz kontur, aginim, ¢ekilmis sac konturu, yiizeyler vb. bilgilerin bulundugu metod
dosyasi, kalip igerisinde konumlandirilmistir. Bu dosya tam kalip merkezine (0.0.0
noktasinda) konumlandirilmalidir. Eger par¢a aginimi simetrik degilse x ya da y
dogrultusunda kaydirma yapilabilir. Konumlanan ‘Metod’ dosyas1 ‘Fix Component’ komutu

ile sabitlenmistir.

Sekil 65: Parcaya Ait Konumlandirilmis Metod Dosyasi
Metod dosyast konumlandirildiktan sonra metod dosyasi i¢indeki yiizeylerde bir hata

olup olmadig1 kontrol edilmistir. Bu noktada yiizeyler test edilirken ylizey modiilii ve
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komutlar1 sik¢a kullanilmistir. Yiizeyde bosluk olup olmadigini test etmek i¢in Boundary
komutu kullanilmigtir.(Create Datum komutu agik birakilmistir.) Bir bosluk saptandiginda
‘Join’, ‘Fill’, ‘Disassemble’ komutlar1 kullanilarak giderilmeye calisilmistir. Yiizey1 uzatmak
gerektigi durumlarda ise ‘Extrapolate’, ‘Boundary’ komutlar1 kullanilmistir.

Metod dosyasi ig¢indeki bilgiler tirtin agacinda bulunan ‘Metod’ isimli bilesen igerisine linksiz
bir sekilde ‘Paste Special = As Result’ segenegi ile yapistirilmistir. Bu bilgiler; kontur,
acinim, ¢ekilmis sac konturu ve ylizeylerdir. ‘Metod’ bileseni i¢ine alinan yiizeyler gerekli

oteleme degerlerinde 6telenmistir. Bu yiizeyler kalip tasariminda kullanilmistir.

%‘ M240_Sem_Laterali OP20

! 3% AX1S GEOMETRY (AXIS_GEOMETRY. ™)

ﬁ“ METHOD (METHOD. 1)
o : : Linkli kopyalama

. ---‘%‘ 00_000_BASE_STAMPO_IIFERIOKE OP20 (C J0_BASE_STAMPO_INFERIORE_OP20)
5‘%;‘ 00_000_BASE_STAMPO_S JPERIORE_OP20 (00_000_BASE_STAMPO_SUPERIORE_OP20.1)
e "“’r"ﬁ‘ PROSESS (Product1.6)

:::-s?sﬁ‘ eI ISR L inksiz kopyalama

Sekil 66: Catia Programinda Veri Alsverisi
5.1.4 Dokiim Gruplarimin Tasarlanmasi
Dokiim gruplariin olusturulmasina baslamadan 6nce her bir dokiim pargasi iginde
Model, Ekleme, Cikarma, Frezeleme, Delme isimleriyle body yapisi agilmis, bu bodyler
dokiim bileseninin igerisine ‘Assemble’ komutu ile eklenmistir. A¢ilan part dosyasinin i¢inde
‘Insert - New Body’ komutu ile body olusturulmustur. Body igerisinde ¢izimimizi
tamamladiktan sonra Partbody yapimizin i¢ine ‘Assemble’ komutu ile eklenmistir. Bizim
¢izimimiz kalipla ilgili ana bir ¢izim ise Model grubu i¢ine, bir delik ise delme grubuna,
frezeleme iglemiyse frezeleme grubu i¢ine eklememiz gerekmektedir. Part bileseni igerisinde

ki bu yap1 asagidaki gibidir;
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Sekil 67: Part Bileseni icinde ki Assembly Yapisi
5.1.4.1 AIlt Dokiimiin Tasarlanmasi

Alt dokiim pargasinin tasarim islemleri gruplandirilarak agiklanmaya galisilmistir.

5.1.4.1.1 Alt Dokiim Tablasinin Olusturulmasi

‘Axis Geometry’ bileseni i¢inde ki kalip ekseni, alt kalip ekseni, ilgili diizlemler alt
dokiim i¢ine alinmustir.

Axis Geometry bileseni iginde ‘Kalip Ebatlari’ adinda bir ¢izim olusturulmustur. Bu
¢izim kalibin en boy bilgisinden olusmustur. Bu degerlere, bilesen iginde ‘Formula’ komutu
ile parametre bilgisi atanmistir. Bu atamadan sonra kalibn en ve boy bilgisi ilgili
parametrelerden degistirilebilecektir. Kalip Ebatlar1 ¢izimi ‘Publication’ komutu ile linkli
caligilabilir hale getirilmis ve alt gruba ait dokiim parcasinin i¢ine linkli sekilde
kopyalanmistir. Bu ¢izim referans alinarak alt dokiim parg¢asinin tablasi, bu tabla iistiine ikinci
bir tabla tasarlanmistir. Bu ¢gizimler ‘Assemble’ komutu ile Model grubu igerisine eklenmistir.

Tabla c¢iziminden sonra kule ve kizaklarin olusturulmasma gegilmistir. Kule ve
kizaklar i¢in ‘Axis Geometry’ bileseni icinde kule c¢izimi ve kule yiikseklik diizlemi
olusturulup ‘Publication’ komutu uygulandiktan sonra alt dokiim pargasi igine linkli olarak
yapistirtlmistir. Bu referans ¢izim ve diizlem kullanilarak kuleler uygun o6lciilerde
tasarlanmistir. Kulelerin disarisinda bulunan kizaklar, kule bosaltilar1 olusturulmustur.
Kulelerin iistiinde ki merkezleme elemani olusturulmustur. Cizimler, Model grubu igerisine
‘Assemble’ komutu ile eklenmistir.

Alt dokiim ve pot ¢emberi dokiimii arasinda bulunacak oturma yiikseltileri igin;

kulelerin olusturulmasinda oldugu gibi ‘Axis Geometry’ iginde ¢izimi olusturulmustur. Bu
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¢izim publication yapildiktan sonra alt dokiim igerisine linkli olarak kopyalanmistir. Alt
dokiim igerisinde linkli yapstirilan ¢izim referans alinarak oturma yiikseltileri tasarlanmistir.
Tablanin altindaki bosalti, kalip ebatlar1 referans alinarak olusturulmustur. Alt dokiim tablasi
iistiindeki federler olusturulmustur.( Federlerin konumlar1 daha sonra degistirilecektir.)

Alt tabla, kule ve kizaklarin tasarim gorseli Sekil 68’de ki gibidir:

Sekil 68: Alt Tabla Tasarim
5.14.1.2 Erkek Yapisimin Olusturulmasi

‘Metod’ bileseni icerisine linksiz yapistirilan kontur unsuruna ‘Publication” komutunu
uyguladiktan sonra linkli olarak alt dokiim parcasina yapistirilmistir. Alt dokiim pargasi iginde
kontur unsuru kullanilarak ¢izim olusturulmus ve ‘Pad’ komutu ile katilastirilmistir. Daha
sonra ‘Split” komutu ile kesilmistir. Baska bir ¢izimde kontur ve disina c¢izilen bir dikdorten
ile bosaltma yapilmis ve bu ¢alisma kabuk yiizey ile kesilmistir. Kontur 50 mm igeri yonde
otelenmis, ‘Pocket” komutu ile bosaltma yapilmis ve oteleme ylizeyiyle kesilmistir.
Boylelikle erkek yapist olusturulmustur.

Erkek grubunun tasarim gorseli Sekil 69°da ki gibidir:
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Sekil 69: Erkek Grubunun Tasarlanmasi

5.1.4.1.3 Pres Baglantilarinin Tasarlanmasi

Pres baglantilar1 i¢in ‘Axis Geometry’ bileseni i¢inde alt ve tiist kalip grubu igin
baglant1 noktalarinin bulundugu iki adet ¢izim olusturulmustur. Alt dokiim ¢izimi linkli olarak
alt dokiim part bileseni igine alinmistir. Pres baglantisi igin bir adet ekleme kalibin disinda
¢izilmis, Katilagtirtlmigtir. Daha sonra bu unsur ‘User Pattern’ komutu ile ¢ogaltilmistir. Ayni
yontem izlenerek pres baglantisinin i¢ kisimdaki bosaltmasi ve iist frezeleme kismi tasarlanip
cogaltilmistir.

Bu asamada pres baglantilarinin tasarimi ve noktalariimn bulundugu ¢izim
olusturulmugtur. Tasarim ilerleyip presler tasarim igerisine alindiktan sonra baglanti noktalari
pres bilgileri dikkate alinarak ‘Axis Geometry’ igerisinde olusturdugumuz ilgili ¢izimden
degistirilecektir. Cizim i¢inde yaptigimiz bu degisiklik linkli ¢alisma yapildigi i¢in kaliba

yanstyacaktir.
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Sekil 70: Pres Baglantisi

Mapalarin olusturulmasinda ‘Axis Geometry’ iginde her bir dokiim grubu i¢in ayri
olarak mapaya ait ¢izim ve diizlem olusurulmustur. Bu diizlem ve ¢izim alt doékiim igine
alimmistir. ‘Shaft” komutu ile katilagtirma yapildiktan sonra olusturulan unsur ‘Mirror’

komutu ile aynalanmistir.

5.1.4.2 Pot Cemberinin Tasarlanmasi

‘Axis Geometry’ bileseni i¢inden Kalip Ebatlar1 ¢izimi, kalip ekseni, pot ¢emberi
ekseni, kule ¢izimleri, pot ¢emberi bosaltma yiizeyi linkli olarak alinmistir. Kalip ebatlar
cizimi referans alinarak tabla olusturulmustur, yiizey ile kesilmistir. Kule ¢izimleri referans
alinarak kule bosaltilar1 olusturulmustur.

A¢inim  ‘Axis Geometry’ igerisinden almip 30 mm disa dogru Otelenmis,
katilagtirilmis ve pot ¢emberi yiizeyi ile kesilmistir. Kontur ayn1 yontemle alinmis, disa dogru
10 mm O6telenmis, bosaltma operasyonu uygulanmis ve ‘Metod’ bileseni iginden alinan kabuk
ylzeyi ile kesilmistir. Kontur 2 mm dis yone oOtelenmis ve rastgele bir dl¢iide bosaltma
yapilmistir.

Alt dokiimde oldugu gibi mapalar ve siirtiinme plakalari, tagima yiikseltileri olusturulmustur.

Pot ¢emberinin alt bosaltis1 olusturulmustur.
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Sekil 71: Genel Hatlariyla Pot Cemberi
5.1.4.3 Ust Dokiimiin Tasarlanmasi:

‘Axis Geometry’ bileseni i¢inden kalip ebatlar1 ¢izimi, iist kalip ekseni, yiizeyler iist
dokiim i¢ine alinmustir. Bu bilesenler kullanilarak tabla ve kizak bosaltilari, tabla federleri,
stirtiinme bosluklar1 ve plakalari, merkezleme elemanlari olusturulmustur.

A¢imim pot ¢emberinde oldugu gibi 30 mm disa Stelenmis ve kalip ylizeyi ile kesilmistir.

Tabla altindaki bosalt1 olusturulmustur.

Sekil 72: Genel Hatlartyla Ust Dokiim

5.1.43.1 Pres Baglantilarinin Tasarlanmasi
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Ust dokiimde 2 farkli pres baglantis1 bulunmaktadir. Baglantilardan biri acili digeri
diizdiir. Iki pres baglantisinda da alt dokiim baglantilarinda izlenen tasarim yontemi

izlenmistir.

Sekil 73: Ust Dokiimde ki A¢ihi Pres Baglantisi
5.1.4.3.2 Mapa Eklenmesi
Mapalar alt dokiim ve pot gemberi dokiimiinde oldugu gibi tasarlanmistir. Mapalar

eklendikten sonra tablanin alt bosaltis1 olusturulmustur.

Sekil 74: Genel Hatlartyla Ust Dokiim
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5.1.5 Stoper Ve Dayamalarin Konumlandirilmasi

Kalip dokiim gruplart genel hatlariyla olusturulduktan sonra kalip ebatlarini
belirlemek amaciyla stoper ve dayama standart kalip elemanlarinin konumlandirilmasi
gerekmektedir. Elemanlar kalip tasarimi kurallarina gore yerlestirilmistir. Standart parcalarin
kaliba yerlestirilmesi i¢in gerekli yiikselti, bosalti, delik vb. unsurlar1 bulunmaktadir.
Kullanilan standart pargalarin igerisinde bu unsurlar ¢izilmis ve publication edilmis halde
bulunmaktadir. Ekleme yapmak istedigimiz dékiim pargasi igerisine publication edilmis unsur
(bosalti, ekleme,delik vb.) ‘Assemble’ komutu ile alinarak direk dokiim igerisine eklenebilir.
Bu asamada ‘Standart Kalip Dias’ programindan destek alinmistir. Catia ile birlikte ¢alisan bu
program ile standart kalip elemanlarinin parametrik tasarimlarina ulasmak miimkiindiir.
Stoper ve L dayamalar kalip i¢inde konumlandiktan sonra kalip ebatlart kalip tasarimi

kurallar1 dikkate alinarak belirlenmistir.

Sekil 75: Stoper ve Dayamalarin Konumlandirilmasi
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5.1.6  Pres Baglantilarinin Belirlenmesi
Kalip ebatlar1 belirlendikten sonra preslerin  baglanabilmesi igin noktalar
diizenlenmistir. ‘Axis Geometry’ bileseni i¢inden pres noktalarinin bulundugu ¢izimlerde
nokta Olgiileri degistirilmis, kalip tistiine degisiklik aktarimi1 ger¢eklestirilmis olmustur.

Pres noktalar1 belirlendikten sonra kalip istiinde diizenlemeler yapilmistir. (Federlerde

carpisan kisimlar yeni pres noktalarina gore diizenlenmistir.)

Pres Baglanti
Noktalari Cizimi

Sekil 76: Pres Baglanti Noktalarinin Cizimi

5.1.7 Tij Noktalarimin Tayini
Biitiin presler i¢in kalip tasarim kurallarina uygun olarak secilen noktalari iceren
cizimler olusturulmus, bu ¢izimler ilgili dokiimlerin igerisine linkli olarak aktarilmigtir. Alt
grup i¢in bu c¢izimler kullanilarak tij delikleri olusturulmus, Pot ¢emberi i¢in bu noktalar

kullanilarak yiikseltiler olusturulmustur.
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ij Delikleri

Sekil 77: Alt Dokiimde ki Tij Delikleri

ij Yukseltileri

Sekil 78: Pot Cemberindeki Tij Eklemeleri
5.1.8 Diger Standart Parcalarin Tasarima Eklenmesi
Geriye kalan biitiin standart pargalar tasarim kurallarina gore kalip igerisine alinmis,
konumlandirilmis, stoper pargasinda oldugu gibi eklemeleri, bosaltmalari, delikleri ilgili
dokiimlere atilmistir.

Tasarim igine alinan standart pargalar asagidaki gibidir;
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- Merkezleme Pimi
- 1z Zimbasi
- Aski Civatasi

- Lazer Pargasi

Sekil 79: Standart Parcalarin Dokiime Eklenmesi

5.1.9 Dékiim Feder Yapilarimin Olusturulmasi
Tij noktalar1 , stoper konumlar1 da belirlendikten sonra dokiim gruplarinin tablalarinin
alt kismindaki federlerin olusturulmasi islemine gecilmistir. Stoper elemani icin alt gruba

destek eklemeleri tasarlanmig, pot gemberinin tabla bosaltisina ekleme yapilmistir.
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Sekil 80: Alt Dokiim Feder Yapisi

Sekil 81: Pot Cemberi Feder Yapisi
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Sekil 82: Ust Dokiim Feder Yapisi

5.1.10 Kalip Yazilarimin Ve Oklarmin Eklenmesi
Kalip yazilar1 i¢in yardimci bir Drawing ve Dxf dosyasindan yararlanilmistir. Catia
icerisine ¢agrilan Dxf dosyasi iistiindeki bilgiler ¢izim igerisine yapistirilmis ve olusturulan

¢izim katilagtirilmistir.

Sekil 83: Kalip Yazilarinin ve Oklarin Tasarima Eklenmesi

5.1.11 Bosaltma Deliklerinin A¢ilmasi
Tasarimda agirlik azaltma caligmalari kapsaminda dokiim gruplarinda uygun goriilen

kisimlara belirli ¢cap degerlerinde delikler agilmistir.
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Sekil 84: Pot Cemberindeki Bosaltma Delikleri

5.1.12 Kalip Kontrollerinin Yapilmasi
Tasarim tamamlandiktan sonra bazi kalip kontrollerinin uygulanmasi gerekmektedir.
Bu kontroller sunlardir;
Kesit kontrolii
Renklendirme Kontolii
Standart Par¢a Kontrolii

Clash Analysis

5.2 Tasarimda Kullanilan Komutlarin Saptanmasi1 Ve Kullanim Sikhgi Fazla
Olan Komutlarin Belirlenmesi
Belirlenen bir dokiim kalibin Catia programinda tasariminin yapilmasi ¢alismasinda
kaydedilen videolar incelenmistir. Tasarim esnasinda kullanilan biitiin komutlar saptanmastir.
Bu komut listesi agagidaki gibidir;
e New Part
e New Product

e Geometrical Set
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Point

Plane

AXis System
Publication

Copy

Paste

Offset Constraint
Measure Between
Measure Item

Fix Component
Kumpas (Komut degil)
Join

Disassamble
Boundary
Extrapolate

Fill

Paste Special
Formula
Rectangle

Sketch

Constraint

Exit Workbench
Pad

Pocket

Hole

Chamfer

Graphic Properties
Painter

Split

Project 3D Elements
Offset

Elongated Hole
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Line

Body

Instantiate From Document
Mirror

Fix together

Circle

Assemble

Add

Edge Fillet

Thickness

Remove Face
Translation

Symmetry

User Pattern

Normal View

Views

Update All

Undo Empty Selection
Redo

Positioned Sketch
Measure Inertia

Clash

Sectioning

Enhanced Scene
Graph Tree Reordering
Coincidence Constraint
User Pattern

Snap

Graphic Properties (Opacity, Color..)
Trim

Quick Trim

Translate
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Videolar incelenip degerlendirildiginde siklikla kullanilan 5 komutun asagidakiler oldugu

goriilmektedir;

Pad

Constraint

Pocket

Rectangle

Assemble

5.3

Tasarimm Siirecinde Kullanilan Modiiller

Tasarim siirecinde Catia programi igindeki Sketcher , Part Design, Assembly Design,

Generative Shape Design modiilleri kullaniimistir.

Eile Edit View |Inset Tc
'.lnfrastmcture b

! Mechanical Design »

o
Analysis & Simulation k l
AEC Plant i
Machining 4l

‘Eigital Mockup k :
Equipment & Systems r ;
Digital Process for Manufacturing r .
Machiping Simulation L4
Ergonomics Design & Analysis ¢
Knowledgeware 4

|7 1 Product1
Exit

Sekil 85: Catia Modiil Gegisi
Sketcher; tasarlamak istenilen elemanin 2 boyutlu geometrisinin ¢izilmesinde,
Assembly Design Modiilii; iiriin  agaci  yapisin1  olustururken bilesen
eklenmesinde, bilesenin  taginmasinda,  dondiiriilmesinde,  parcalarin
cogaltilmasinda, standart elemanlarn  konumlanmast  i¢in  iligki
tanimlanmasinda, referans geometrilerin olusturulmasinda (gizgi, nokta, eksen

takimi, diizlem),
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e Generative Shape Design; kalibin erkegi ve disisini olustururken bdlme
isleminde, parga yiizeylerini budama islemlerinde,
e Part Design; 2 boyutlu ¢izimin 3 boyutlu hale getirilmesinde, radyus, pah
kirma, ¢ogaltma islemlerinde, referans geometrisi eklenmesinde kullanilmustir.
5.4 Tasarmm Siirecinde Zorlamlan Noktalarin Saptanmasi Ve Oneriler
Solidworks programui ile yapilan tasarim calismasinda bazi noktalarda zorlanilmis ya
da tasarim esnasinda bir takim Oneriler getirilmistir. Tasarim videolarinin incelenmesi
sonucunda ortaya konulan saptamalar asagida agiklanmaya c¢alisilmistir. Bu saptamalar,
kullanilan Solidworks programinin degerlendirilmesi, tasarimci goziiyle elestriler, komutlarin
kullanim kolayliginin degerlendirilmesi, kalip tasariminda gerekli 6zelliklerin saptanmasi vb.
durumlarin degerlendirilmesiyle ortaya konulmustur.

- Programda kalip yazilarinin olusturulmasi i¢in ayri bir komut yoktur. Kalip yazilarinin
olusturulmasi i¢in yardimei bir Drawing Dosyasi kullanilmaktadir. Kalip oku ise ¢izim
ortaminda olusturulmustur. Kalip tasariminin bu asamasinda yazi yazma ve sekil
eklemek i¢in ayr1 bir komut bulunmasi aradaki gereksiz islemleri ortadan kaldirarak

tasarimcinin harcadig1 zamani azaltacaktir.

07.001
GH 190 12333 Geg70 GGG60
OP30 GGG50 GH 240
88172100
02.002 gpsg O ON 7 02,00
000 @ /OP;O ON sta7  02.001
02.001 G50CrMo4 - T7 - HRC 54-56
0P4&Q
88702200 OP20 ES GH 210 01.001 02.001
03.001
el 1001 2001

e R2500-@1000-@7400

R1 900

Sekil 86: Kalip Yazilarinin Olusturulmasinda Kullanilan Dwg Dosyasi
5.5 Tasarim Cahsmasina Revizyon islemlerinin Uygulanmasi
Raporun bu béliimiinde kalip tasarimina revizyon uygulanmak istenmesi ya da
degisiklik yapilmasi ihtiyact hissedildigi durumlarda tasarimci tarafindan degisikliklerin

uygulanma kolaylig1 degerlendirilmistir.
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Kalip tasariminda kullanilan standart parcalarin kaliba montajin1 ve konumlamasi
saglayan bir ¢cok ekleme, frezeleme, baglant1 delik bilesenleri bulunmaktadir. Calismada linkli
calisma esas alindigi i¢in herhangi bir degisiklik yapilmasi istendigi durumda kolayca
uygulanabilecektir.

Tasarimda tasarimsal bilgiler (diizlem, yiikseklik, ¢izimler) ‘Geometrical Set’ adl1 bir
unsurun igerisinde bulundugundan degisiklik yapmak istedigimiz ¢izime ya da diizleme
ulagabilmemiz kolay olacaktir.

Catia programinda kullanilan ‘Center Graph’ ve ‘Parents Children ’komutlar1 ile
birlikte, iiriin agacinda istedigimiz operasyona kolay ulasabilecek ve boylelikle degisikliklerin
uygulanmasi kolaylasacaktir.

Catia programi ile parametrik tasarim gergeklestirebildigimizden kalip ile ilgili kalip kapali

yiiksekligi, besleme yiiksekligi, kalip ebatlar1 vb. degerlere hitkkmetmemiz kolay olacaktir.

. ‘ METHCD

xy plane
Z plane

ZX plane

Sekil 87: Catia Programi Icinde Geometrical Set Bileseni Altinda Tasarimsal

Elemanlarin Gruplandirilmasi
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I 1 - - R
~“@m= Farameters

"BESLEME_YUKSEKLIGI =400mm
KALIP_KAPALI_YUKSEKLIK =610mm
"ENT=900mm

"BOY =1250mm
“Kalip_Kenari_Mesafe =120mm

“Kalip_Kenari_Yan_Mesafe =0mm

Sekil 88: Catia Programinda Parametre Atanan Degerler

—~Publications
DIE_AXIS
LOWERDIE_AXIS
ELANKHOLDER _AXIS
UPPERDIE_AXIS
LowerDie_Flane
Kalip_Ebatlari
UpperDie_Plane

Kalip_Kenari_Yan_Mesafe

Kalip_Kenari_Mesafe

Ana_Merkezleme Ref
Ana_Merkezleme Yukseklik

Sekil 89: Publication Komutu Uygulanmis Unsurlar
5.6 Catia Programimin Gorsel Ve Kullanom Kolayhg Yonleri Ele Alinarak
Degerlendirilmesi
Catia programimin kullanict goziiyle degerlendirildikten sonra varilan diisiinceler
asagida maddeler halinde sunulmustur;
- Programin; pratik, anlasilabilir, kullanim1 kolay bir arayiize sahip oldugu goriilmiistiir.

Cizim ortamina giris, ¢ikis, komutlarin onaylanmasi, komut pencerelerinin
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yonlendirmeleri yeterli ve anlasilir bulunmustur. Komut ikonlar1 gorsel agidan yeterli

ve islevleriyle uyumludur.

Product

svg

Selection:

I Catalug[}ucumenﬂ

9 0k | & Cancel|

Sekil 91: Catia Programi Bilesen Acma Ekram
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Sekil 92: Catia Programi Parca Ortami
- Modiiller aras1 ge¢isin diger tasarim programlart ile kiyaslandiginda kullanish

olmadig1 gortilmiistiir.

: Start Eile Edit View Insert Tools Window Help

Infrastructure i’ hIAuto L T | P
@ Part Design

@P Assembly Design

1 Part1
|7 b -&% Sketcher

AMB00_GOMYE3-11...-A_OP20_CD_Rev02.CATProduct r% Drafting

1
2 _M240_Sem_Laterali OP20.CATProduct %, Wireframe and Surface Design
31001_Lower_Die.CATPart
4
3

_AMB00_GOMYE3-23...0P20_CD_12112018.CATProduct
AMB00_GOMYE3-113...0_Rev02_01072019.3dxml

w

it
=/ AbDsolUTe AXI

L ﬁﬁ PartBody

5

Sekil 93: Catia Program Modiil Gegisi

- Uriin agac1 yapis1 islevsel ve gorselligi iyidir. Kati, yiizey vb. unsurlar
gruplandirabilme ve body mantigiyla calisabilme 6zelliginin bulunmasi tasarimi

kolaylastirmistir.
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Sekil 94: Catia Program Part Bileseninin Uriin Agac1 Yapisi
Uriin agacinda komutlar arasinda gruplandirma yapilabilmistir. Assemble mantigiyla

calisabildigi i¢in komutlar arasinda bir diizenleme yapilabilmistir.
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Sekil 95: Ust Dokiim Parcasimin Uriin Agaci
- Programda eklenen pargalarin konumlandirilmasi igin tagima elemani ve komutlari
bulundugu i¢in preslerin ve metod dosyasinin konumlandirilmasi, kalibin agik ve
kapali durumlariin gorintiilenebilmesi vb. islemleri kolayca yapilabilmistir. Bu
islemler i¢in Catia’da ki kumpas elemani bu agidan islevsel bulunmustur. Kumpas

elemaninin disinda programin tasima, dondiirme komutlar1 yeterli goriilmistir.
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Sekil 96: Kumpas

- Yiizey komutlarinin ve linkli ¢alismanin saglanmasi i¢in gereken komutlar konusunda

program yeterlidir. Yiizeyleri onarma konusunda yeterlidir, fakat 6teleme ylizeyi

olusturma asamasinda Power Copy’den yararlanilmistir.

- Programda kalip iistiinde 6l¢ti alinmasini saglayan komutlar kullanigli bulunmustur.

e &l

Sekil 97: Ol¢iim Komutlar:

6. SONUC
SOLIDWORKS | CIZEN VISICAD CATIA
Modiiller tek bir arag Tiim modiillere ait arag | Modiiller tek bir arag
Arayiiz ¢ubugu istiinde yatay ¢ubuklar1 ayni ortamda | g¢ubugu istiinde yatay Modiiller arasi gegis
Degerlendir olarak bulunmakta, komutlara olarak diger tasarim
mesi gruplandirilmistir. tek bir ortamdan kolay gruplandirilmistir. programlart ile
Ortam degisikligi ulagim Ortam degisikligi karsilastirildiginda
ihtiyact duyulmadan saglanabilmektedir. ihtiyaci duyulmadan kullanigh
modiiller arasi gecis modiiller aras1 ge¢is bulunmamustir.
kolayca kolayca
yapilabilmektedir. yapilabilmektedir.
Uriin agaci, parga ve
montaj olmak iizere Ayr1 ayri partlar Uriin agaci part,
iki bilesenden olusturularak birbirine product, component
Agac Yapisi olusabiliyor. Parca ekleme ve birbirinden Agag yapisi1 yoktur. gibi gesitli
bileseni govdelere cikarma yapilabiliyor. ice | Layer sistemi vardir. bilesenlerden
boliinerek her aktarilan egri, yiizey vb. olusabiliyor. Part
govdeye ayri iglem geometriler bileseni icerisinde
uygulanmasina izin "GeometrySet" igerisinde body mantig ile
veriliyor. (Diger toplaniyor fakat caligilabilmesi
programlarda ki body gruplandirma tasarimi
mantig1) Govde islevi yapilamiyor. kolaylastirmaktadir.
kullanigli degil. Parca Assemble komutu ile
iginde komut, tasarim igerisinde
egri,ylizey komutlar arasinda
gruplandirilmasi gruplandirma
yapilamiyor yapilabiliyor.
Sketch modiilii Sketch ile yapilacak Sketcher modiili
kullanisli, sketch Sketch modiilii kullanisl, islemler kolaylikla kullanigh
Sketch eksenleri bazi fonksiyonlar eksiktir. yapilabilmektedir. bulunmustur. Sketch
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Ortami 6lgiilendirme, (Ornegin; iz diisiim, geri | Ayr bir sketch ortami eksenleri; sketch ,
aynalama vb. almavb.) yoktur. Biitiin islemler part, product
komutlar i¢in tek bir ortamda ortaminda biitiin

kullanilamryor. yapilmaktadir. komutlar i¢in etkin
(Sketch i¢ine eksen olarak
¢izgisi ¢izmek kullanilabiliyor.
gerekiyor.)
Montaj dosyasi Montaj dosyasi igerisine
Montaj ve igerisine sonsuz sonsuz sayida parga ve Montaj dosyasi
Alt Montaj sayida parca ve montaj dosyasi acilabilir. Montaj dosyast igerisine sonsuz
Dosyalar1 montaj dosyast Tanitimlarimizda yoktur. Gruplandirma | sayida  parca  ve
Olugturma acilabilir. Uriin agaci gorsellik konusunda vardir. montaj dosyasi
karmagiktir, ayirt olumlu goriis verenler acilabilir. Uriin agaci
edilebilirligi zor bir oldu. diizenli bir goriinim
gorsellige sahip. Ve yapiya sahip.
Kalip tasarimi
yapilirken, kalip Kalip tasarimi yapilirken,
icerisinde birden fazla kalip igerisinde birden Kalip tasarimi
yerde kullanilacak fazla yerde kullanilacak yapilirken, kalip
Kalip Seti | bilesenleri bir referans bilegenleri bir referans icerisinde birden fazla Catia programinda
Olusturma par¢adan yaymlamak par¢adan yaymlamak yerde kullanilacak linkli ve parametrik
tasarim stirelerini tasarim siirelerini bityiik | bilesenleri bir referans calisma miimkiin
biiyiik oranda oranda kisaltmay1 parcadan yaymlamak | oldugu i¢in bilesenler
kisaltmay1 miimkiin miimkiin kilmaktadir. tasarim siirelerini kalip icerisinde
kilmaktadir. CIZEN’de bu 6zellik biiyiik oranda yaymlanabilmektedir.
Solidworks'te bu olmadigi i¢in kalip seti kisaltmay1 miimkiin Bu sebeple Catia’da
Ozellik sketchler, olusturulmamis ve tek tek kilmaktadir. kalip seti
egriler vb. i¢in parca dosyalari VISICAD’de bu olusturulabilmistir.
miimkiindiir fakat olusturulup montaj ozellik olmadig i¢in
diizlem bilgisi, ylizey dosyast igine alinarak kalip seti
bilgisi tasarima devam olusturulmamis biitiin
yayinlanamadigi i¢in edilmigtir. parcalar tek bir
tam bir kalip seti ortamda ¢izilmistir.
olusturulamamustir.
Bilegenler eklendikten
sonra her bir dokiim
grubu sirayla ve
kismen bagimsiz
olarak tasarlanmistir
Montaj ortaminda Standart pargalar
Standart pargalar eksenlere Montaj ortaminda standart Her bir standart eksen, ¢izgi, diizlem
Pargalarin baglanmigtir fakat pargalarin eksen veya parcaya ait islemler vb referanslara
Kalip icinde linkli ¢alisma noktalara baglanamamasi tek tek baglanabilmekte ve
Kullanim1 yapilamadigi i¢in biiyiik bir eksik. olusturulmustur. bu pargalarin ekleme,
parcaya ait ekleme, frezeleme gibi
frezeleme, delik vb. unsurlari publication
unsurlarin tek tek komutu ile kalip
olusturulmas: tasarimi icerisinde
zorlagtirmigtir. yaymlanabilmektedir.
Montaj ortaminda Montaj ortaminda Montaj ortami yoktur. Montaj ortaminda
Montaj parcalarin pargalarin Biittin islemler tek bir parcalarin
Ortaminda konumlandirilmasi konumlandirilmast i¢in ortamda konumlandirilmast
Tasima, i¢in kullamlan tasima/ | kullanilan iliskilendirme yapilmaktadir. icin kullanilan tagima/
Déndiirme dondiirme komutu operasyonlarinda se¢imler Pargalar birbirine dondiirme komutu
Islemleri islevsel bulunmadi. ve se¢imlerin goriiniirliigii baglantili olmadig1 islevsel bulundu.

Preslerin ve metot

anlaminda bazi

igin tagima ve

Bunu disinda kumpas
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dondiirme islemleri

elemani ile

dosyasmin geligtirmeler yapilmalidir.
konumlandirilmasinda kolay bir sekilde konumlandirma ve
zorlanilmistir. yapilabilmektedir. hareket
saglanabilmektedir.
Komutlarin Komutlar Komutlar genel itibariye Yiizey komutlari Komutlar genel
Yeterliligi genel itibariye kullanish fakat haricinde komutlar itibariyle kullanish ve
ve kullanigh fakat yetersizdir. kullanigh ve yeterlidir.
Islevselligi yetersizdir. Yiizey yeterlidir.
komutlar1 yetersiz
kalmustir.
Linkli ¢alisma ve Linkli ¢alisma Degisiklikler yiizeyde Linkli ¢calisma ve
Degisiklikle parametrik tasarim yapilmadigi i¢in ise uygulanmast biraz parametrik tasarim
rin yapilmadigi i¢in degisikliklerin zor ama diger islemler yapilabildigi i¢in
Uygulanmas degisikliklerin uygulanmasi imkansiz. icin hizl bir sekilde degisikliklerin
1 uygulanmasi zordur. sonug alinabilir. uygulanmast
miimkiindiir.
Parametrik Parametrik ¢alisma Parametrik tasarim
Calisma bulunmuyor. (Ya da konusunda tistiin Parametrik ¢alisma Parametrik ¢alisma
tasarim iginde ozelliklere sahip bulunmuyor. yapilabiliyor.
kullanilamadi.)
Linkli Linkli ¢aligma Linkli ¢alisma 6zelligi Linkli ¢alisma 6zelligi | Linkli ¢alisma 6zelligi
Calisma yapilamadi. bulunmamaktadir. bulunmuyor. bulunmaktadir.
Iceri aktarilan egri ve
Solidworks yiizeyler i¢in Cizen yeni
programinda parga ya | bir par¢a dosyast agmakta
Import/Exp da montaj dosyasi ve stepten alinan bilgileri Visicad programinin Catia programinin
ort (ige-Disa | icerisine egri ve yiizey bu dosyada kullaniciya igerisine herhangi bir icerisine desteklenen
Dosya dosyalarini sunmaktadir. Daha 6nce dosyay1 almak belirli formatlarda
Aktarimi) Solidworks dosyasi acilan bir parc¢a dosyast miimkiindiir. Alinan herhangi bir dosyay1
halinde almak icerisine egri ve ylizeyleri dosya layer isminde almak miimkiindiir.
miimkiindiir. Parga iceri aktarmak miimkiin goriinmektedir. Kalip Bu sebeple
icerisine alinan egri degildir bu yiizden revizyonlari yapilmasi revizyonlar
ve yiizeyler alinmis oncelikle egri ve ylizeyler miimkiindiir. uygulanabilmektedir.
adiyla tirlin agacinda igeri aktarilmali, sonra
goriinmektedir. Kalip geometrik ¢izimler
revizyonlarinin yapilmalidir. Bu yilizden
yapilmasi kalip revizyonlarmin
miimkiindiir. yapilmast miimkiin
degildir.
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