
MASTER’S  THESIS
2005:269 CIV

MALIN LUDVIGSON

Towards Usage of
Simplifi ed Geometry Models
Business requirements and emerging opportunities

MASTER OF SCIENCE PROGRAMME
Mechanical Engineering

Luleå University of  Technology
Department of Applied Physics and Mechanical Engineering

Division of Computer Aided Design

2005:269 CIV • ISSN: 1402 - 1617 • ISRN: LTU - EX - - 05/269 - - SE



   
 

 

Preface 
This thesis work has been conducted at the department Design Methods & Systems at 
Volvo Aero Corporation (VAC) in Trollhättan, in collaboration with the Division of 
Computer Aided Design at Luleå university of technology.   
 
The work is the final project for receiving the Master of Science degree in mechanical 
engineering at Luleå university of technology, and has been carried out in a period of 5 
month in the year of 2005. The project has been interesting from day one and to perform 
a work needed among the personnel at Volvo Aero make it extra inspiring.  
 
There are many people within and without the Volvo Group that have helped me along 
the way which have contributed to the results found. Extra thanks you to all of you whom 
took part in the interviews carried out. You have all inspired me throughout the work.  
No name mentioned, no one forgotten. 
 
I specially want to thank my supervisors Niklas Hultman and Ola Isaksson, department 
Design Methods & Systems, at Volvo Aero that have supported, helped and guided me 
throughout the work.  
 
I would also like to thank my supervisor/ examiner, Tobias Larsson at Luleå university of 
technology. You have always been there in case needed.  
 
At last but not the least I would like to thank Linus Rosenius for your loving support. 
 
Thank you! 
 
 
 
Trollhättan 2005-10-20 
 
 
 
 
______________________ 
Malin Ludvigson 
 
 



    
 

 

Abstract 
Volvo Aero is in the forefront of Knowledge Enabled Engineering which is a way to capture 
and reuse Computer Aided systems to reduce lead-times for engineering work. One way can 
be to use alternative visualization programs and file formats to the governing modeling tools 
and formats that are used today at the company. 
 
The purpose of this thesis work is to map out, investigate and evaluate the need for 
visualization of CAD information in the design process at Volvo Aero. To investigate if there 
are any other ways for people with no or low CAD experience to access and work with 2D 
and 3D geometry information. Evaluate what programs and formats that could be used for 
these purposes, and what the opportunities could be for the company.  
In order to fulfil the purpose extra effort has been put in to find the “real” needs among the 
personnel at Volvo Aero through personal interviews. Furthermore benchmarking against 
other companies has been conducted. Investigations and evaluations of different visualization 
tools and file formats with regards of fulfilling the needs found has been done. But also other 
aspects have been investigated for supporting the evaluation. 
 
The result found is that the need in using alternative programs and formats for 2D and 3D 
viewing purposes is a fact today at Volvo Aero, and the number of users that requires viewing 
capacity of the already created geometry model information is numerous. Although no 
supporting visualization tool has yet been implemented at the company. The obscurity in what 
visualization tool that can be adoptable were the governing geometry modeling tool is used 
today, and what formats to be used for this purposes has been the overall limitation for the 
implementation.  
 
The conclusion of the thesis is that three visualization programs, Visualization Mockup, 
Visualization Professional and SAP R/3 viewer, and the light weight file formats CGM for 2D 
and JT for 3D are the ones facilitating the needs found the best, and suggested for Volvo Aero 
to use. An implementation of the suggested visualization programs a lightweighted file 
formats will probably convey in many positive results at Volvo Aero. Not only that all 
personnel can have access to the geometry information created and increase the 
understanding, but also a step towards a more virtual process of development. An increased 
usage of 3D information created by designers would probably speed up the process of 
development, result in more effective engineering work and reduce costs for unnecessary 
work.  
 



    
 

 

Nomenclature 
 
2D Two dimensional 

3D Three dimensional 

CAD Computer Aided Design 

CAM Computer Aided Manufacturing 
CAE Computer Aided Engineering 
FEM Finite Element Method 
CFD Computational Fluid Dynamics. 
NC Numerical Control (generate tool paths) 
 
PLM Product Lifecycle Management 
PDM Product Data Management 
ERP Enterprise resource planning 

EAI Engineering Animation, Inc. 
 
PMI Product Manufacturing Information 
GD&T Geometric Dimensioning and Tolerancing 
 
JPEG Joint Photographic Experts Group 
TIFF  Tag (ged) Image File Format 
PDF Portable Document Format 
DXF Drawing eXchange Format  
CGM Computer Graphics Metaware 
BMP BitMaP 
GIF Graphics Interchange Format 
PNG Portable Network Graphics 
VRML Virtual Reality Modeling Language 
STL Stereo Lithography triangle file 
STEP Standard for the Exchange of Product Data 
IGES Initial Graphics Exchange Specifications 
HPGL Hewlet Packard Graphics Language 
PLM XML Format for facilitating product lifecycle interoperability using 

XML 
 
NURBS Nonuniform Rational B-Splines  
PTC The Product Development Company 
DXM Data Exchange Manager 
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1. Introduction 

1.1 Background 
CAD software history begun already back in the 1960s and the first generation of CAD 
software systems were typically for 2D drafting. During the 1970s more interest in 3D 
CAD software increased and new programs were developed, [1]. Regarding the use of 
CAD systems the 2D drafting has been the primary way of presenting and using data for 
manufacturing etc., but during the past years the usage of three-dimensional (3D) design 
has become legacy improved. The increased usage of 3D design has result in larger and 
more complex CAD models and CAD files, and new expensive CAD applications had to 
be purchased for supporting the new way of representing products and product data. 3D 
CAD models were generated and used throughout the product development process for 
analysis and manufacturing. 
 
One issue that has been missing in general- and collaborative-design is the ability to 
exchange design data in-between different CAD/ CAM/ CAE/ PLM and other 
applications. Even formats to simply be able to visualize design data without having to 
use the expensive CAD system created those data has been missing, [2]. This would be 
possible if there exist a file format accepted by all systems and less heavy than the native 
CAD formats. Such a capability would improve communication between designers, 
manufacturers, partners and customers which would result in better products getting on 
the market faster and more effective i.e. shorter time-to-market. This argued by [3]. 
 
The use of visualization tools and more lightweight file formats have increased radically 
over the past years, and the techniques are mainly driven by the medical and 
entertainment industries (games, movies etc.) Within Volvo Aero no organized use of 
dedicated visualization tools has been implemented due to the fact that there is an 
indistinctive area existing today. That is in what visualization tools that can be adoptable 
where the governing modeling tool is used today, and in the obscurity of what formats to 
be used for these purposes, figure 1.  

 
 
 

Figure 1 What software and file formats can be used in the indistinct area existing today? 
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1.2 Visualization tools and lightweight file formats 
To visualize or visualization is a way to figuratively represent something, and this is the 
purpose for using visualization tools in CAD environment. To represent and view already 
existing information i.e. geometry models, drawings etc. In CAD programs the 
geometries are created or changed through different operations by designers. In 
visualization programs the geometries can be viewed and presented with different effects, 
and in different ways. Geometries used in visualization programs can never be destroyed 
since there is no link to the original geometry file. Change of position, color etc. will not 
affect the original CAD file since the file used is a so called “dead” part file.  
 
Lightweight file formats contains less information than native CAD formats which results 
taking less space on the computer i.e. “lightweighted” file formats. When saving different 
lightweight file formats, settings can be done depending on what information wanted, and 
are directly connected to size of file. Less information saved, result in smaller file size. 

1.3 Volvo Aero Corporation 

1.3.1 Company History 
Volvo Aero Corporation is a member of the Volvo Group and was founded in 1930 as 
Nohab Flygmotorfabriker AB in Trollhättan. The company consists of three product areas 
which together provide integrated solutions in a number of different areas, all connected 
to the aviation and aerospace industries, figure 2, [4];  
 
• Engines – Volvo Aero develops, assembles and provides support for military engines. 

Develops and manufacture advanced components for aircraft engines (commercial 
engines) whereas components are installed in over 80% of all new aircraft engines. 
For Space propulsion Volvo Aero manufactures and develops nozzles, oxidizers and 
fuel pump drive turbines for different rockets.   

 
• Volvo Aero Services – Leading provider of customer-tailored services in the aviation 

market. Leasing, logistics, distribution, inventory sales etc. 
 
• Engine services – Engine maintenance on turbofan and turboprop engines for 

commercial passenger aircraft. Development and manufacturing of gas turbines. 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2, Volvo Aero product areas. 
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During the past years Volvo Aero has moved more and more from a make-to-print to a 
design-and-make business which has resulted in more commission of developments 
during the last years where larger product responsibilities have been taken. Projects 
ended up with problems due to lack of system support. Each problem was forced to be 
solved along the way without taking advantage of the good solutions solved in earlier 
projects, which led for example to increased lead-times. These problems can partly be 
solved using the methodology Knowledge Enabled Engineering (KEE). 
 
Knowledge Enabled Engineering is a methodology used to capture and reuse the 
computer aided systems. By using this methodology the quality of products increases and 
lead-times for engineering work will decrease. Standard solutions are created, evaluated 
and used over and over again at relatively low costs. In this way engineers can focus on 
the intellectual engineering work instead of spending time on time consuming routine-
work. Working this way design teams can investigate in different designs in a more 
detailed and controlled level, [5]. 
 
One way of using this methodology is by sharing 2D and 3D data already created in 
design projects. Being able to retrieve and find those data created, and being able to 
visualize data found in a program easier to use than the governing CAD software, would 
probably increase the understanding of the design and facilitate discussions on meetings 
and conferences. This can result in decreased lead times, which is today one of the 
milestones towards the Volvo Aero vision 2008+, Best Partner, as will be discussed later 
on. 

1.3.2 Volvo Aero Corporation CAD history 
Volvo Aero Corporation started using CADDS5i 1988, where the drawing board was 
replaced for all new product drawing work. A small amount of people could handle the 
program were the models were mainly used for calculations and to generate drawings. At 
least 90 % of the base designs were 2D drawings and these were the documents manually 
maintained up to date. At that time, no modeling methodology was defined by the 
company to follow when generating drawings. 
 
After a few years there were over 300 users of CADDS5i and many of them were so 
called “infrequent users” which only entered the program for viewing purposes i.e. 
people wanting to view already created geometries or drawings. Only a few departments 
could manage CADDS5i professionally.  
The technical development enhanced during the years, new needs appeared and could not 
be fulfilled by CADDS5i. The results were not satisfying. In the year of 2001 Volvo Aero 
came to a decision to change their CAD program from CADDS5i to UG. UG was at that 
time a more modern program that could fulfill the new needs and contribute to a more 
efficient modeling process. CAM was included in the same program, the hardware was 
less expensive and the graphic cards well developed.  
 
To ensure the best CAD quality a new model based work method, the VAC-
methodology, was defined and mandatory to use. Educations in UG and VAC-
methodology were required to retain good quality at the company. To achieve this, the 



4  
 

 

“infrequent users” were disqualified, and had no longer the possibility to see or use 2D- 
or 3D-data in their daily work.  
 
Besides the 2D drawings, the 3D-data was in the beginning a way to increase the 
understanding of the product. Next step was to increase the usage of 3D-models as in-
data for other engineering activities i.e. mechanical engineering, FEM etc. New ways of 
taking advantage of 3D geometry information created in process of development is 
always asked for, so the investment in creating the data is profitable. 
 
The amount of files and their file sizes increased every day which resulted in a need of 
using a system that organizes and saves all data produced. When the ERP-system SAP 
R/3 already installed at Volvo Aero could not handle the “model-world” a complement of 
a CAD close model-management system was required and installed. This was the 
TeamCenter Engineering system from UGS which also demanded educated users for 
increased quality. Once again the “infrequent users” were disqualified from the 3D 
modeling world.  
 
Today at Volvo Aero there exist different categories of users which are in contact with 
the 2D and 3D modeling world. It is possible to distinguish between two principally 
different user categories; the ones who create and modifies geometry information, and the 
ones who inspects and in other ways uses the geometry information already created. 
Since most (all) of the models generated in 3D CAD software and saved in TeamCenter 
today, the amount of people not having access to these are numerous.  

1.4 Thesis assignment 
This thesis work is focused on finding a way to make 2D and 3D data more accessible for 
the “infrequent users”, through and with visualization tools existing on the market today. 
The work in also focused to see and find the possibilities and opportunities for the other 
user categories at Volvo Aero.  
 
The purpose is to map out, investigate and evaluate the need for visualization of CAD 
information in the design process at Volvo Aero. To investigate if there are any other 
ways for people with no or low CAD experience to access and work with 2D and 3D 
CAD data. Evaluate what programs and formats that could be used for these purposes. 
Who should use it and how? Why should Volvo Aero use it and what could be the 
benefits for different roles and the company in total?   
 
The goal is to map out the need in using simplified geometrical models in the design 
process. Investigate and evaluate these needs, and to find answers to the questions above. 
Finally in the end be able to propose whether or not Volvo Aero should use other 
programs and file formats for visualisation purposes in the future, and if so, present how 
it should be used and what the opportunities could be. 
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2. Feasibility Study  

2.1 Needfinding 

2.1.1 Purpose 
The purpose of the needfinding process is to gain knowledge needed to map out, 
investigate and evaluate the need for visualization of CAD information in design process 
among the personnel at Volvo Aero. By putting extra effort into finding the “real needs”, 
the study can be focused in those areas needed and increases the likeliness that the results 
will be beneficial. This knowledge can be gained through four different methods 
according to [6];  
 

• Survey, used when having few questions and a lot of people to ask 
• Interview, many (complex) questions and less people 
• Observations 
• Studying books etc. 

2.1.2 Methodology 
The method used to gather knowledge and information about the needs among the 
personnel at Volvo Aero was mainly through interviews. This because of the delimitation 
of people versus time and the amount of questions asked. Where interviews could not be 
conducted questionnaires were sent out via email. To get a broader insight some 
observations of different work procedures and programs were also conducted during 
some of the interviews. The first set of people to interview was selected from different 
roles with help from supervisors. From that group a snowball effect started, and new 
interviewees were chosen.  
 
One method to gather information is by following the seven-step-model [6], figure 3, 
where to choose either all of the steps or some steps to follow and follow up. During this 
investigation the seven-step-model has worked as a support and guideline throughout the 
process.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3, The seven-step model from [6]. 
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Another decision that needs to be made before starting an investigation is whether to use 
a qualitative or quantitative method. The difference between the two methods is that the 
quantitative method is looking for a relation between several phenomenon meanwhile the 
qualitative method investigates the quality i.e. the character, connection in a 
phenomenon. To determine which method is most suitable, a purpose has to be 
prescribed and broken down into single or multiple concrete questions. Based on the 
purpose and questions the choice can be made, [7]. 
 
To understand the difference of qualitative and quantitative methods a matrix has been 
compiled from different information sources [7], [8], and can bee seen below, table 1; 
 

Qualitative Quantitative 

The aim of qualitative analysis is a 
complete, detailed description. 

In quantitative research we classify 
features, count them, and construct 
statistical models in an attempt to 
explain what is observed. 

Recommended during earlier phases of 
research projects. 

Recommended during latter phases of 
research projects. 

Researcher may only know roughly in 
advance what he/she is looking for.  

Researcher knows clearly in advance 
what he/she is looking for.  

The design emerges as the study unfolds.  All aspects of the study are carefully 
designed before data is collected.  

Researcher is the data gathering 
instrument. 

Researcher uses tools, such as 
questionnaires or equipment to collect 
numerical data. 

Data is in the form of words, pictures or 
objects. 

Data is in the form of numbers and 
statistics.  

Qualitative data is more 'rich', time 
consuming, and less able to be 
generalized.   

Quantitative data is more efficient, able 
to test hypotheses, but may miss 
contextual detail. 

Researcher tends to become subjectively 
immersed in the subject matter. 

Researcher tends to remain objectively 
separated from the subject matter.  

Table 1, Comparison between qualitative vs. quantitative method [6], [7]. 
 
Most of the characteristics in the qualitative columns fulfill the purpose of this 
investigation and thereby the qualitative method was chosen. The questions asked during 
the interviews can be seen in Appendix I. 
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2.1.3 Result 
About 20 people at different positions and departments at Volvo Aero were interviewed 
through individual interviews in a period of three weeks. During some interviews 
questions were asked by the respondent that followed by a more deep discussion. All the 
answers were documented, summarized and analyzed.  
 
The interviewed personnel worked at ten different departments and have been working at 
their present department from only a few months up to 15 years, but at the company up to 
35 years. 50% of the asked personnel knew or had heard of “light weighted” models, but 
there was not many who could explain it more in detail or what it could be used for. 58% 
had some experience of CAD modeling and most of them have been working with 
CADDS5i or UG. 16% have used some visualization programs, for example VisMockup 
with a maximum experience of one year. 
To get a better overview of the needs, the interviewees were divided into eight different 
categories; 
 

• Manager in Product Development • Design Engineer  
• Division manager • Material Expert 
• Project management • Mechanical Engineer 
• Design-/ Manufacturing 

management 
• Production Engineer 

 
The categories were divided with help from the Volvo Aero’s Operational Management 
System (OMS). These categories were summarized in a matrix together with the needs of 
functions in future usage of Visualization programs, Appendix II. The numbers describes 
the priority of functionality in each group.  
 
When working with 3D geometric information, the most wanted functionalities among all 
the interviewed were to be able to (in priority order): 
 

1. Rotate, Pan and Zoom 
2. Measure length, diameter etc. 
3. Create images 
4. Make cross sections 
5. Assembly control i.e. change appearance of parts 

 
Also more advanced functionalities like writing comments, check tolerances, collision 
detection, interference, measure weight and volume were required by some of the 
interviewed. Their expectations were that the “lightweight” formats would primarily be 
used at meetings or for presentations etc., Appendix III. 
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When asked what increased usage of 3D information for each individual would result in, 
main thoughts were; 
 

• It will be easier to have a discussion around a 3D model, where all participants 
can see and explain the functions/details of the model.  

• It will increase the understanding among all and the communication will be 
easier.  

• Give better response, result and commitment.  
• Give a faster and safer design work. 
• It will facilitate the work, not just for the design engineer but also for 

management people that don’t have to disturb the engineers all the time to create 
pictures etc. for presentations and meetings. 

• The management people want to be able to make some of the work themselves i.e. 
making pictures, measure in the model to answer questions. 

• Save time and telephone calls. Everything will be more efficient. 
 
One of the interviewed who had been using the program VisMockup for a year said: 
“Since I’m using the program I know that it will increase the understanding among all 
when having discussions around 3D models. The human being does understand things 
easier in pictures than with words.” 
 
When asking about how they thought this could effect the collaboration between co- 
workers, customers and partners, the answers were primarily; 
 

• It will be positive for every one involved since the understanding will increase. 
• It will facilitate the communication 
• The understanding of problems will be easier 
• Result in a more convenient collaboration and less bottlenecks will occur. 
• Easier, safer and more flexible 
• Will result in less misunderstandings, more people would understand the 

products, more effective and faster meetings, overall qualitatively better. 
 
When describing how they are working today the answer was basically;  
“We are running between each other, asking questions, request for pictures etc for 
presentations and meetings, it is time-consuming for everyone involved” or “To make 
pictures I either take copy display in UG or ask someone else to do it for me. Sometimes 
I don’t even get what I wanted which results in a second request.” More quotations on 
how the personnel at Volvo Aero are working today can be found in Appendix IV. 
 
The common denominator for how the personnel are dealing with the problems today is 
through disturbing engineers working with CAD, phone or walk to the person with the 
correct information or knowledge which are very time consuming. A lot of time is spent 
on unnecessary work today at Volvo Aero. And as everyone knows; time equals money.  
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2.2 Benchmarking 

2.2.1 Purpose 
The purpose of the benchmarking process is to gather information about existing 
solutions and how other companies in technical industries and universities are working in 
the visualization area. The objective is to see and learn how others are doing and to gain a 
greater understanding in the subject. A reference survey is necessary for being able to 
position and evaluate where Volvo Aero stands today. 

2.2.2 Methodology 
Through contacts at other companies and universities, telephone interviews and email 
based questionnaires were conducted and sent out. Questions asked can be found in 
Appendix V. The answers were summarized and are presented below. 

2.2.3 Result 

2.2.3.1 Lear Corporation Sweden AB, Trollhättan  
Lear Corporation has used the 3D CAD system CATIA V4 since 1991 and UG since 
1999 and is not using any visualization programs today. This has though been discussed, 
and the plan today is to install TeamCenter as PDM-system, which has a viewer called 
VisMockup. The interviewee thinks that the future looks very promising regarding this 
area since all the CAD-models tend to expand in file size. It would be very good to have 
a lightweight format that is easier to load and read which also gives opportunities for 
people without CAD experience i.e. purchasers, manufacturing engineers etc to take apart 
of the information. When sharing models with other companies a DXM program is used 
where company, receiver and file-format to share with can be chosen and formats 
supported today are CATIA V4 native, UG native, IGES and STEP AP 214, [9]. 

2.2.3.2 SAAB Automobile AB, Trollhättan  
SAAB Automobile has used 3D CAD systems since the 1980s and from 1996 CATIA V4 
was replaced by UG which they are using today for engineering design work. 
Visualization tool used today in product development are the UGS VisMockup program 
which have been used for approximately five years. For design development they use 
Alias an Opus Opticore program. 
 
The JT format is primarily used in VisMockup but also other files can be loaded. This is a 
program for gathering information from different systems i.e. I-GRIP, UG etc. Personnel 
using the program are mainly design engineers and manufacturing engineers. Everyone 
with a PC has access to all UG and JT files through their PDM-system TeamCenter used 
today at SAAB. Several users do not have other CAD experience, for example people 
working with assembly instructions and want to see sequences of how to assemble. 
Aftermarket is today looking at the virtual prototypes for service-catalogues, spare-part 
catalogues, virtual instructions etc. instead of the physical prototype used before. In 
addition to that they can also be a part of the development process. Other areas of usage 
are; 
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• Packing - to see that every part fit in the car.  
• Assembling - to see that parts can be assembled 
• Aftermarket - to se that parts can be disassembled and repaired 

 
The driving force by using visualization programs at Saab Automobile is to reduce the 
lead-time which can be done by reducing physical prototypes that are expensive and 
rarely manufactured perfectly. According to the GM standard VisMockup shall be used 
where cars, lines, robots and people can be viewed and analyzed. This would be to 
complex and the quantity of data to big for a program like UG. Telephone conferences 
are used as a collaboration tool, and internally at GM, partners can view the models 
discussing around, since everything is saved and shared through TeamCenter, [10].  

2.2.3.3 Volvo Trucks – Gothenburg  
Volvo Trucks in Gothenburg have over the years been working with several CAD 
systems but are today using Pro/ENGINEER (chassis and engine), CATIA V5 (cabin) 
and AutoCAD Inventor (tooling design). The visualization programs used today are; 
 

• PTC’s dv/Mockup2000i2.  
Used since 1999, and are linked to virtual reality. Are used for extreme packing 
(vehicle architects etc.) in the area of Extremely Large Assembly Management 
(XLAM) 

• PTC’s dv/Productview and dv/GraphicsServer.  
Used since 2001 and are used for Packing and inspection of Truck Configuration 
Objects and for Verification before release to PDM/KOLA 

• Dassault’s Enovia DMU Navigator, Used since 2002 
• UGS TeamCenter and VisX products, for global manufacturing 
• Alias Opus OptiCore, for styling and design 

 
Volvo Trucks started using visualization tools and “lightweight” formats because the 
quantity of CAD-data increased radically. The format fulfilled the needs of the users 
without CAD experience or CAD licenses, and gave faster working processes since at 
Volvo Trucks the visualization formats are up to 90 % reduction in quantity of data 
compared to CAD-files. Collaboration and conferencing tool are often used (PTC’s 
Windchill PDMLink and ProjectLink) which results in that cross-functional teams can 
have design reviews i.e. Volvo 3P, Volvo Powertrain, Volvo Penta. To share CAD, 3D 
data this way is “safer” regarding competitors, from the perspective of intellectual 
properties, since the information is less “intelligent”. Other areas of usage frequently 
utilized are for simulations, making assembly instructions, commercial material and 
realistic pictures (dv/Mockup).  
 
Configuration (new revisions) is controlled automatically and updated with quality 
checks and monitoring. The confidence in updated data always has to increase, with help 
from revision-controls and quality-journals. The formats are not used if design engineers 
etc are not sure they are working with last version of a model, [11], [12]. 
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2.2.3.4 Volvo Powertrain, Skövde  
Powertrain have used AutoCAD, Inventor and Pro/Engineer as 3D CAD tools since the 
end of 1980th and the visualization programs used today are Product View (PW), Trix 
Drawing Center (TDC) and TeamCenter (TC). These programs have been used since the 
end of 1990th and are primarily used by different manufacturing engineers. The file 
formats used for Product View are the native format from Pro/Engineer, in TDC it is 
.dwg and .dwf and for TC the JT format. Powertrain started using visualization tools 
since more people could get hold on 3D data and 2D drawings this way. It was also easier 
and less expensive than CAD programs used before.  
 
The functions primarily used are rotate, zoom, measure and the more advanced to see if 
models fit together or to see changes in a model. By visualizing products the quality 
increases and it facilitates the collaboration between partners or customers. The 
interviewee at Powertrain thought that in the future the usage of visualization tools will 
increase i.e. for all tools and equipment, for machining purposes etc. and will probably be 
more web-based use. He also said that collaboration within Volvo ABs manufacturing 
industry has started where TeamCenter Manufacturing and JT files are significant, [13]. 

2.2.3.5 Volvo Car Corporation, Gothenburg  
At Volvo Car Corporation (VCC) the main 3D CAD system used today are Catia V5 and 
for visualization purposes they are using DMU (Digital Mock-Up) Navigator since 5 
years. The format used is the native Catia V5 format and main applications for 
manufacturing engineers to use are: 
 

• Assembly simulation of components, to see how it can be assembled, cross 
section, measurements, collision analysis etc. 

• Verification of all process requirements i.e. third hand solutions, having space for 
tightens screws or other components etc. 

• Verification of the assembly demands and that components are correctly installed 
• Verification of ergonomics  
• Verification if components are robust, tools needed for installation, interference 

etc.  
 

This is used to reduce lead times and other costs within the projects but also to decrease 
the use of physical prototypes. It has resulted in shorter lead-times, lower costs and an 
increase of process adjustments. Nowadays changes of the component can be made 
earlier which affect the work in total. This will also smooth the progress of collaboration 
since the understanding and awareness of problems will increase.  
 
During the fall of 2006 another visualization tool Path Planner will probably be installed 
at VCC because this program is easier to use and more timesaving than DMU used today. 
The interviewee at VCC thinks that for the future it is important to be able to adapt 
products after the process without affecting lead times and costs. Being able to affect the 
technology without increasing the price of each item or other investments and that 
verification of products is done at the right time, [14]. 
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2.2.3.6 Royal Institute of Technology  
At the Royal Institute of Technology (KTH), 3D CAD software has been used since 1987 
and program used today are I-DEAS (since 1995) and Solid Edge (since 2004). There is 
no visualization programs used today at KTH and there is no planning for future usage. 
Still they think that the possibility of showing products for customers, clients etc. and use 
visualization programs in distributed engineering work, will increase in the future and 
facilitate product development processes, [15]. 

2.2.3.7 Luleå University of Technology, LTU  
At LTU they have been using 3D CAD modeling for 15 years and started of with            
I-DEAS. Other programs used are Alias Autostudio (1996), Pro/ENGINEER Wildfire 
(2001) and UG since 2003. The visualization program used today is VisMockup and 
VRML, STEP, IGES, Division and JT are the formats of current use. Both students and 
teachers are using these formats for visualization of large models, for animation and for 
possibility of distributing lightweight models. The interviewee thought that the need of 
distributing models will grow in the future since it is a way to facilitate collaboration in 
between partners and customers, [16]. 
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2.3 Related technology 

2.3.1 Purpose 
To broaden the perspective and to get a deeper comprehension in how extensive the use 
of visualization tools are today, Related Technology was examined around the world. 
Besides aerospace- and automotive- industry, visualization is intensively and increasable 
used in other areas. From the basis of this investigation there can be seen where the 
visualization technology is today and where it is heading. This investigation will lead to a 
better follow-up of the technical development in this area.  

2.3.2 Methodology 
The information was obtained through Internet research, articles and Library searches, 
and was conducted at Volvo Aero.  

2.3.3 Results - Fields of application for 3D technology 
Throughout the virtual 3D technology of today different environments, buildings, 
machines, engines, situations and processes can be visualized. Why visualizing is such a 
popular technique today depends on the increase of experience and comprehension of 
models. It can be a very good complement to the traditional 3D-models. A virtual model 
can also be used to facilitate the process in building up a full-scale model, primarily to 
discover problems and questions at issue in an early stage.  
 
There are a lot of different industries that have discovered the 3D- technology benefits. In 
many areas it is used for educational purposes such as pedagogic material, but it is also 
used in more specific areas i.e. medical industry, architect- and construction industry. The 
entertainment industry (advertising, film- and computer game industry) is probably the 
leader of technology development to support visualization, [17] [18]. 

2.3.3.1 Architect- and construction industry  
Architects have always used and worked with 3D presentations to visualize buildings. 
With the technology today the possibility to experience the buildings from the inside, 
where potential buyers can enter the future building to see how it will look like. 
Decorators can furnish houses and let the clients enter the 3D environment to get a 
feeling of the future house and to discuss colors, furniture’s etc [18]. Already in 1999 
three dimensional maps were produced, [19], this opened the opportunity for residential 
areas road- and railways etc. and how that would affect or fit in with the surrounding 
environments, figure 4. 

2.3.3.2 Medical Industry 
In medical research the use of 3D- technology has increased especially in the research 
area. Recent articles [20], [21], present that virtual postmortems and sighting in depth in 
brain surgery are examples of 3D visualization techniques that is developed and 
investigated at Linköping University (LiU). 2001 the Center for Medical Image Science 
and Visualization (CMIV) [22] was grounded there, which is a multidisciplinary research 
center initiated by Linköping University, Landstinget i Östergötland and Sectra AB. They 
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can display the functions of the organs i.e. circulation of the blood, muscles, based on 
actual screening of organs, figure 4b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Research and development in this area will make it possible to in the near future 
visualize, navigate and integrate in real time anywhere this information can be useful. For 
example a doctor can look at a 3D view of a hip-joint before a surgery and try different 
virtual operations before the real surgical operation, [23].  

2.3.3.3 Advertising, film- and computer game industry 
Today advertising firms are using the virtual 3D- technology to create pictures and 
movies that is impossible to photograph and capture on film in real life. The virtual 3D- 
technology and development are more or less supported by the entertainment business 
where whole scenes in movies are created in the computer world.  

2.3.3.4 Technical Industry 
The usage of virtual technology is also increasing in the more technical industry and 
design industry, usually when describing different processes and inventions that 
otherwise is hard to describe, illustrate and understand. There is a lot of different areas of 
usage e.g. to visualize a special car models new appearance. A visual model is not only 
more cost effective than developing and produce a physical prototype, it is also easier and 
less time consuming, [18].  

Figure 4, 3D buildings. Figure 4b, 3D organs. 
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2.4 Conclusion 
There are obvious needs of using simplified geometry models and for visualization of 
geometry information at Volvo Aero today. The needs exist especially among the 
geometry users that are excluded from the CAD environment, the “infrequent users”, but 
also among them whom are creating or changing the geometry models today.  
 
The focus in this thesis is to find alternative software and file formats for those who need 
to view and use the geometry information created, without having to use the complex 
CAD programs existing today.  
Functionalities most frequently wanted were to be able to rotate/zoom/pan the model. 
Other functionalities also wanted were to measure/control diameter, length etc, create 
pictures/images for presentations, be able to take a cross section of the model and have an 
assembly control were you can remove/ light up/ put out/ color and transparent different 
parts in the assembly. Some of the wanted functionalities differed depending on role or 
type of work. The two most popular areas of usage were for presentations and meetings. 
Discussions around 3D models are wanted, for facilitating the discussions, increasing the 
understanding etc.  
 
From the benchmarking study there can be seen that several of the companies 
interviewed had used some kind of visualization program for the past five years or less, 
but some have just thought about implementing a visualization tool. Even though these 
companies are not in the aerospace industry, it is still relevant to see how development in 
the area is proceeding.  
The common interest when using visualization tools and lightweight files is to reduce 
time-to-market. This by examining how things should be assembled or packed, view 
different verifications, having discussions around 3D models and that everyone can take 
part of the information available. By decreasing time-to-market better results will appear 
and lead to more satisfied customers. Common for the majority of the companies was that 
the investments regarding this area are proceeding constantly, and will probably do so 
over the next years.  
 
The universities interviewed had different experiences of using CAD- and visualization 
programs. KTH has given some thoughts about what might happen in the future 
regarding this issue; however at LTU they have already started using visualization 
programs, with the purpose of facilitating collaboration and distribution of models. 
 
The use of visualization programs are extended in many different industries, not only in 
the technical ones, and are driven by the entertainment industry. There are many different 
areas of usage today and visualization tools are primarily used to give or get better 
understanding and insight in how things look or will look like, and how to approach 
certain problems at issue. By using any kind of visualization program, problems can be 
approached or solved in early stages of the development process.  
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2.5 Discussion 
Throughout the whole needfinding phase there always have to be in consideration 
whether the right information is gathered or not and if it is collected and analyzed in an 
accurate way? Since the purpose was to gain the knowledge needed to map out, 
investigate and evaluate the need for visualization of CAD information in design process 
at Volvo Aero, I do think that the qualitative method was the most suitable for this 
investigation. The method fulfills the requirements for this research. Other things that 
have to be considered, both during the interviews and after are; 
 

• Are the methods/guidelines used relevant for this research? 
• Have I chosen a relevant target group?  
• Is the amount of people too few/ too many? 
• Is the conclusion/analysis done in a relevant/accurate way?  
 

The seven step model felt like a relevant method used as a guideline throughout the 
interviews. It was nice to have a method leaning back on when questions and thoughts 
appeared during the process. To know what people to ask when not have been working at 
the company before was hard, and to overcome this problem I asked and received lots of 
help from my supervisors and others at Volvo Aero. Interviews were appreciated by 
interviewees and I gained a lot of useful information from them. The amount of 
approximately 20 interviewees is adequate for this investigation and led to a satisfying 
overview of different departments and roles. For total comprehension of the company 
needs, a more extensive investigation has to be conducted. 
 
After the summarization of the needs the two methods, the qualitative- and the seven 
step-method have contributed to a valid result and has conducted to a good base for 
future work. The needs found seems to have existed for the past few years and programs 
and functionalities have been an inquiry just as long. The needfinding study revealed a 
great interest and a belief that visualization is a way to efficient engineering work and 
eventually result in decreased lead times. 
 
When it comes to other industries it is interesting to see how far for example the 
automobile industry has reached with the use of visualization programs and light 
weighted models. Even if comparisons between different companies is difficult with this 
limited survey, hopefully Volvo Aero also could reduce their lead times having today. 
One way might be to implement visualization programs and light weighted formats.  
 
To know where some of the major universities stands today regarding this area are also of 
interest since the future engineers will soon graduate and be employed by companies, 
such as Volvo Aero. I do think the use will increase rapidly especially within the 
universities whereas many engineering courses are leaning towards more and more 
distributed engineering work. When students are examined in a few years’ visualization 
programs and light weighted formats is something that will be expected to have from 
their point of view. As the interviewed at SAAB said; 
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” On the company today we think these visualization tools and all functionalities are 
tremendously cool and super high-tech. When we are employing pupils doing their 
practical vocational orientation today, they think it is old-fashioned since they are using it 
daily in for example computer games. “ 
 
By interpreting the rapidly increased use of visualization programs in different kinds of 
industries, a greater understanding has emerged among all. In the visualization area 
development is rapidly increasing and I think it will continue do so in the future. 
Visualization is a subject increasing faster and faster each day passing by, and will 
probably continue to do so in the near future. It is not only the technical industry using 
visualization programs today, an overall acceptance of the programs will occur. When 
next generations are coming out on the labour market, this might be something obvious 
for them to use. The fact that other companies and universities have start using formats 
and programs in this subject area, I interpret as a trend in that direction. I think this is the 
new way of representing 2D and 3D data, and the new way of sharing data among all 
geometry users.  
 
For a company like Volvo Aero it is important to keep up with the technical development 
in all areas. If the trend holds on, more and more companies all over the world might start 
using some kind of visualization program. If Volvo Aero in the near future will start 
using visualization programs, it can or might result in an even stronger and more 
competitive company. It is though not only the trend and technical development that 
matters for being a strong and competitive company. Products produced and the way of 
working also matters. If personnel at Volvo Aero are in need of a complement program to 
visualize CAD data, to effective their engineering work, I think it should be officially 
introduced, installed and used. Since the 3D models influence are increasing every day all 
over the company, more people than those creating the CAD-data, should have access to 
all data created. All involved should be allowed to view, retrieve and find CAD-data 
created at the company. Volvo Aero need more payback for the work put down creating 
3D geometry models, and this by using the created 3D information in drawings, NC-
tooling, meetings, assembly instructions etc. Not until the 3D models are used in more 
areas it is profitable to create them, and thereby the influence is increasing today. 
 
Another thing significant for a company is to have satisfied customers. I think that 
customers today are more demanding in general. Everything should go faster; they are 
looking for good results with shorter time-to market. Demands like this puts more 
pressure on the companies, of which the lead times constantly should be decreased 
without lack of, or reduced quality. At many companies today, visualization program 
have contributed to decreased time-to-market. 
 
On the basis of the results in this chapter and with those in mind, the future work will 
focus on investigating and evaluating if there is any programs and formats that can fulfill 
the needs existing today at Volvo Aero.  
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3. Investigation and evaluation 

3.1 Visualization programs 

3.1.1 Purpose  
The purpose of this investigation is to get an overview of some selected visualization 
programs existing today. What functionalities accessible, overall standard and quality and 
similarities and differences. Another objective is to evaluate how the programs or tools 
meet the identified needs. 

3.1.2 Methodology 
The methodology used to find what programs are available today papers, articles, 
homepages etc were searched through and Internet was primarily used for the 
investigation. Free-trial programs were found and downloaded for comparisons. These 
were compared to each other, UGS visualization tools and Volvo Aero’s installed SAP 
R/3 viewer. 
 
To understand how the programs were working, what functionalities available and what 
the programs could perform, the wanted functionalities from the needfinding were listed 
and reviewed one by one. The following aspects were investigated and evaluated; 

• Functionalities available 
• Standard and quality of the software 
• Ease of use 
• Overall impression of the software 

3.1.2.1 The Assembly structure 
The assembly structure used during the test was exported from UG into several formats. 
File formats supported varied among the programs, Appendix VI. The structure consisted 
of three separate parts and one subassembly, which together represented a complete 
turbine assembly see fig 5. The model was adequate working material with regards to; 

• File size 
• Model not classified as secret 
• Available complete construction drawings 
 

1. Shaft and blisk 
2. Stator  
3. Sealing 
4. Turbine Outlet Manifold assy. 

 
 
 
 
 
 
 Figure 5, Turbine 
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3.1.3 Result 

3.1.3.1 SAP R/3 EAI-Viewer 
The EAI-Viewer in the SAP R/3 system at Volvo Aero allows viewing products in the 
PLM area. Technical drawings or 3D models can be viewed, redlining for processing the 
object, saving or printing them out. The users can digitally visualize the product with this 
integrated viewer and all files such as product specifications, test reports, design studies 
and 3D models can be viewed. The EAI viewer is a CAD viewer integrated in R/3 and is 
currently under evaluation at Volvo Aero, figure 6. This viewer is based on UGS 
visualization tools and is soon to be updated from version 4.0 to 5.1.2. [24]. 
 

 
Figure 6, SAP R/3 viewer. 
 
 
Highlights  Pros & Cons 
Ease of use  + Quality of available basic   
       functionalities* 
  + Ease of use 
Area of usage  -  Resolution of images (some pixel) 
Viewer primarily used for 2D and 3D -  Program layout 
viewing, with the basic functionalities  
available. Suitable for users that do not * zoom/pan/rotate, measurement,  
require advanced functionalities.    markups, save images, cross section 
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3.1.3.2 JT2Go 
The JT2Go viewer is based on the UGS’s TeamCenter Visualization and connects 
suppliers, customers, design reviews etc that requires 3D models. Users can visualize 2D 
drawings in CGM or TIFF formats or create “JT Documents” with JT viewers embedded 
directly in the Microsoft Word, Excel or Power Point. JT2Go is supported by JT Open, an 
open, influential community of users, software vendors, and interested parties advocating 
the use of JT as the visualization, collaboration and data-sharing standard for the PLM 
industry, figure 7.  [25]  
 

 
Figure 7, JT2Go viewer. 
 
Highlights  Pros & Cons 
Ease of use  + Ease of use 
  + Program layout 
  - Lack of functionalities wanted 
Area of usage   
A viewer that primarily can be used for looking, 
rotating and zooming the model, but is missing 
most of the basic functionalities wanted.   
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3.1.3.3 SolidView/Pro 2004.3 
SolidView/Pro is a low-cost, easy to use, program for viewing and measuring a variety of 
3D CAD data formats. It supports a variety of different CAD formats, Appendix VI, and 
has optional interfaces with Pro Engineer, Unigraphics, CATIA, Parasolid etc. Popular 
2D raster or vector formats are also supported like TIFF or JPEG. The SolidView 
applications are many and can be applied in many different work situations, [26]. 
  

 
Figure 8, Solid View viewing window. 
 
Highlights  Pros & Cons 
Can change appearance of parts + Many functionalities available 
  - Resolution of 2D images and  
    created images figure 8. 
Area of usage  - Time in loading up models 
Solid view is a viewer for those needing various  - Complicated and time consuming  
of functionalities. Some are though complicated    to use functionalities available. 
and time consuming to use.  
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3.1.3.4 3D-Tool 
3D-Tool is a German program that has the ability to visualize, analyze, and mark-up 
CAD projects. 3D-Tool imports many common 3D and 2D CAD file formats, Appendix 
VI and is compatible with many CAD systems. Recommended files when using UG are 
STEP, IGES, VRML and STL. With 3D-Tool the design, single parts, complete 
assemblies or drawings can be shared with other people on any PC without installing an 
expensive CAD system, [27], figure 9.  
 

 
Figure 9, 3D-Tool viewer. 
 
Highlights  Pros & Cons 
Cross section and Change appearance of parts + Easy to use 
  + Cross section/ markup functionalities 
  + Nice layout 
Area of usage  - 2D viewer not existing 
3D-Tool is a viewer for the user that requires - Missing some basic functionalities 
more functionalities. The program is though  i.e. creating images 
missing some basic functionalities and the - Assembly constraints disappeared 
2D viewer.  
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3.1.3.5 AutoVue SolidModel Professional 
AutoVue is a Cimmetry System product and are, according to themselves the industry 
leader and pioneer in the field of Visualization and Collaboration software, since 1988. 
The products can be purchased in five different languages and are sold worldwide. 
AutoVue SolidModel Professional provides viewing and markup of all 2D CAD and 
Office formats plus visualization and markup of 3D CAD parts and assemblies, [28], 
figure 10. 
 

 
Figure 10, Cross section in AutoVue SolidModel Professional. 
 
 
Highlights  Pros & Cons 
Cross section functionality-  + Easy to use 
can make cross sections on separate + Nice layout 
parts.  + Functionalities available 
  + Analysis functionalities i.e. 
   clearance, BOM. 
Area of usage  - Layout when creating images 
AutoVue is a viewer for the user that needs more - Disappearing measurements 
advanced functionalities.  
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3.1.3.6 Spinfire Professional 2004v2 
Spinfire Professional is an Actify product that is an easy-to-use application which 
delivers viewing, measurement, markup, and support for major CAD formats, Appendix 
VI, [29]. The program can handle larger CAD files that can be shared with colleagues, 
customers or suppliers easily. This program can also access to open Adobe Acrobat PDF, 
Microsoft Office or text documents in the viewer. When downloading the free-trial 
version separate applications for each format also needs to be downloaded i.e. it is a  
add-on program for each file format wanted. 
 

 
Figure 11, Highlighted edges in Spinfire Professional. 
 
Highlights  Pros & Cons 
Highlighted edges and measuring + Easy to use 
functionality, figure 11.  + Nice layout 
  + Functionalities available, especially 
   measuring and highlighted edges. 
Area of usage  - Resolution of 2D viewer 
Spinfire felt like a well developed and 
modern program and overall high standard. 
Can be used by those who needs more  
advanced functionalities in 3D viewing.  
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3.1.3.7 Visualization Base 
Visualization Base provides a basic viewing of 3D data and has the ability to visualize 
multi-CAD assemblies from major CAD- systems like Catia, Solid Edge, AutoCAD, 
Inventor, NX systems etc.  Other formats supported can be found in the Appendix VI. 
The program is also supporting a conference system. According to UGS homepage; 
“Visualization Base is designed for non-technical users and managers who do not have 
the CAD experience since it is easy to use” [30]. 
 

 
Figure 12, View of 2D-drawing. 
 
Highlights  Pros & Cons 
Basic 2D viewing, figure 12 + Easy to use 
  + Nice layout 
  + 2D viewing 
Area of usage  - Lack of functionalities in 3D viewer 
Visualization Base can be used for 2D viewing, 
and the basic 3D viewing, i.e. rotate, zoom  
functionalities. Suitable for users who primarily  
work with 2D drawings and documents.  
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3.1.3.8 Visualization Standard Plus 
Visualization Standard Plus (VisStandard) is a 3D standard product which provides all of 
the Visualization Base functions plus the ability to import other 3D formats i.e. VRML 
and STL, navigate and other 3D-functionalities.  Description of the program from the 
homepage [30]: “TeamCenter Visualization Standard - Full function 2D/3D visualization 
and markup to enable rich-process collaboration” 
 

 
Figure 13, Image created with markup. 
 
Highlights  Pros & Cons 
2D viewing,   + Easy to use 
images created, figure 13. + Nice layout 
  + 2D viewer 
  + 3D functionalities available i.e. 
Area of usage  creating images, markups. 
Visualization Standard is a viewer with  - PMI functionality missing 
the 3D functionalities creating images, markups - Lack of 3D functionalities 
available but is missing some of the major  
3D functionalities wanted. It is suitable for 
people wanting 2D viewing and creating images  
of 3D views.   
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3.1.3.9 Visualization Professional Plus 
Visualization Professional (VisPro) provides the Standard functionality plus more 
advanced analysis capabilities. “Visualization Professional satisfies the needs of the 
majority of product development professionals from the early phases of design 
throughout the extended value chain. This complete set of tools enables viewing, 
collaboration, and analysis that is comparable to a CAD system without the complexity or 
the expense”, [30]. 
 

 
Figure 14, change appearance of assembly in VisProfessional. 
 
Highlights  Pros & Cons 
The ability to change appearance of  + Easy to use 
part/ assembly, figure 14. + 2D viewer  
  + Nice layout  
  + 3D functionalities available* 
Area of usage  - Resolution of cross section  
Visualization Professional is a viewer with    
more 3D functionalities available then  *cross section, images, change   
VisStandard. The program is suitable for people  appearance, measurement   
with the need of visualizing 2D and 3D data    
in an easy to use program, that still offers lot 
of functionalities.  
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3.1.3.10 Visualization Mockup 
In addition to all of the functions in VisBase, VisStandard and VisPro, Visualization 
Mockup (VisMockup) provided more advanced functionalities. It has an optional of add-
on modules for example Jack Animation Creation (ergonomics), Path Planning, VSA 
(tolerance analysis), Adams import motion etc. According to UGS homepage [30] this is 
a “powerful, real-time digital mockup solution for high-powered, interactive visualization 
with robust analysis tools for building full-detail virtual prototypes”. “A program that 
should be used to eliminate producing high cost physical prototypes by conducting high-
level analysis earlier in the process where it is easier and cheaper to make changes or 
correct parts. VisMockup provides high-performance visualization and it is a digital 
prototyping package that combines good functionalities for both 2D and 3D visualization. 
“[31]. 
 

 
Figure 15, outline capture of turbine. 
 
Highlights  Pros & Cons 
Analysis functionalities,  + Nice layout 
outline capture, figure 15. + 2D viewer   
  + Extra 3D functionalities available* 
  + Possibility with “add on programs” 
Area of usage  - Some func. complex to use 
VisMockup is a program providing a lot - Resolution of cross section  
of functionalities and is suitable for the user 
wanting more advances functionalities * clearance for collision detection, 
like different analysis tools. The program  interface control, overlay, outline capture 
can though be complex to use.  etc. 
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3.1.4 Conclusion 
When all six free-trial programs, UGS visualizations programs and SAP R/3’s viewer had 
been tested the functionalities within the program were graded and compiled in a matrix, 
Appendix VII. The grades were set from 0 to 5 where 0 was “not working” and a 5 was 
working, “over expectations”.  The grades within a parenthesis intend a function 
accessible but results did not correspond to values in UG. 
 
All tested programs claim to be the best visualization tool for making 3D models 
accessible, reducing lead-times, improve quality, facilitate collaboration, avoiding costly 
errors etc. A lot of differences and similarities between the programs were found and 
most programs have specific functionalities that worked better than the others.  Spinfires 
measuring tool, AutoVue’s cross section, VisMockup/ VisProfessional’s picture creating 
tool and model editing tool were specific examples.  
 
Evaluating the functionality is a way of finding out which is the most relevant program 
for Volvo Aero to use. The evaluation is also dependent on the needs found in the 
needfinding process. The most frequent functionalities wanted; being able to rotate, turn 
and zoom the model. Measure, make cross sections, create images, and changing the 
model appearance, were the objective to achieve with a good result.  
 
After all the testing and evaluation had been conducted, a conclusion could be made 
concerning the contribution of fulfilling the needs at Volvo Aero, table 2. The bar chart is 
based on each program total grade in Appendix VII and personal opinions. VisMockup 
and VisProfessional are the number one programs in fulfilling almost all these needs. 
Spinfire and AutoVue were two good competitors and some functions were even better in 
these programs i.e. measuring options, highlighting of edges and cross sectioning. UGS 
visualization programs were the outstanding programs, regarding the overall standard and 
quality, table 2. For more detailed description of the evaluation, se Appendix VIII. 
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Table 2, Overview of evaluation of visualization programs. 
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3.1.5 Discussion 
The purpose of the investigation and evaluation of programs installed was to give a better 
understanding and to see what program most suitable for the personnel at Volvo Aero. 
The results from the investigation have been written down and summarized in matrixes 
which to me are an easy way to show and understand the results found. To grade the 
chosen programs on a five-degree scale is a way to express my thoughts about the 
programs and how well they execute the wanted functionalities. It is easily 
understandable for everyone. 
 
There is almost an infinite number of programs available today on the market but the 
free-trial and the other programs were selected due to the fact they were for free, easy to 
get hold on for downloading, and they were well known in papers and articles. Some 
limitations have existed due to the free-trial versions which might have affected the 
results. This has been in consideration during the evaluation. The result can also have 
been affected due to the fact that not all existing programs available today were tested. 
Some of the non tested programs could have fulfilled the needs at Volvo Aero even better 
than the programs found in this investigation. With this in mind I do believe that the 
chosen programs are significant and that the results found occurred relevant.  
 
There was not only the amount of programs varied but also the quantity of available 
functionalities. The functionalities in each program varied, both positive and negative, 
and a mixture of all the best functions would be to prefer. Such a wish could never be 
fulfilled so the most suitable program for the personnel at Volvo Aero had to be chosen 
though with some reduction of quality at certain functionalities.  
 
It is not only the functionalities in each program decisive what to choose, other aspects 
have also to be kept in mind; 
 

• Costs for licenses, installing, supporting and training? 
• How partners/ customers work? 
• Will these chosen programs be developed during the years? 
• What file formats should be used? 
• How to find and retrieve files to work with? 
 

To be able to decide what programs to recommend, these questions have to be answered. 
From the basis of this test, grading and personal opinions VisMockup, VisProfessional, 
Spinfire and AutoVue are the best and most developed programs. VisMockup has a really 
good range of base, and above that more functionalities and programs can be added. 
These four programs can be to complex for some users whom might prefer easier 
programs like JT2Go or SAP R/3. The easier the program is to use, the more frequent it 
will be used. 
 
Since many programs managed to handle the most frequent wanted functionalities, a 
more detailed investigation and evaluation concerning some other aspects was performed. 
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3.2 Other aspects 

3.2.1 Purpose 
The purpose is to investigate other aspects that can affect the choice of what program 
most suitable for Volvo Aero to use. It is not only the functionality that matters but also 
what formats to be used, cost of licenses and how to find and retrieve these files. Another 
purpose is find out how Volvo Aero’s partners/ customers work today and if the 
programs will be developed during the years. By answering these questions a more 
relevant decision on what program to use can be made. 
 
3.2.2 Methodology 
Methodology used to gather this information was mainly conducted through personal, 
telephone or email based interviews. Volvo Aero representatives were the contacted at 
the partner companies. Programs further evaluated were the ones that most excellent 
fulfilled the needs in previous chapters. File formats evaluated were the formats which 
could be used in those programs.  

3.2.2 Result 

3.2.2.1 Licenses 
The costs of licenses and programs always have to be kept in mind since this is a large 
expense for the company. At 2005-06-21 Volvo Aero had 63 floating UG licenses plus 
12 CAM licenses where some of the UG licenses were used for viewing purposes. Even 
though this should not exist, this fact has come to light during the interviews in the 
needfinding phase. License costs for visualization programs, are less expensive compared 
to the cost for UG licenses, table 3.  
 
UG 100 % 

VisMockup ~ 44 % 
VisProfessional ~ 22 % 
Spinfire ~ 41 % 
AutoVue - 
JT2Go 90 days 
R/3 Viewer Included 

in R/3 
cost 

Table 3, Different cost of licenses. 
 
VisMockup and VisProfessional licenses are ~ 44% and ~ 22% of the UG license cost. 
The cost for purchasing floating licenses of Spinfire is approximately ~41% of the UG 
cost and AutoVue price could unfortunately not be found due to no response from 
Cimmetry systems. JT2Go is a free-trial program for 90 days, and after that a 
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membership of the JT Open is needed for keeping the functionalities. The price is 
dependent on what company annual revenue, and for Volvo Aero the prize would be 
quite expensive. This is though the cost for unrestricted access to the enhanced 
functionality of JT2Go. The SAP R/3 viewer already installed and available for everyone 
at Volvo Aero and will not result in an extra cost if viewer would be updated and more 
frequently used in future. This due to the fact that the viewer is already included in the 
R/3 cost, [32]. 

3.2.2.2 Partners 
It is interesting to know how the Volvo Aero’s partners are working today and what 
programs used in regards of example collaboration. All three companies i.e. General 
Electric, Rolls Royce and Pratt & Whitney are using UG as their CAD modeling tool 
today, but if or what visualization programs used are not investigated.  

3.2.2.2.1 General Electric (GE) 
GE is using UGS VisMockup as their visualization program and has done that the last 5-6 
years. Everyone at the company can see or work with 3D and 2D files since one and all 
has access to VisMockup and Team Center. A positive aspect since everyone can take 
part of the work carried out, but also negative since the program is not handled correctly 
by everyone. The format used is the native UG part file (.prt) which is direct-converted as 
JT if necessary. The main functionalities used are;  
 

• Create pictures for presentations, documents etc. 
• Collision detection, clearance control. 
• Tool-range; creating screws and bolts on the basis of tools used, with an 

extraction function. 
• Ergonomics; can add people, hands etc to see if one can get at particular parts. 
• Maintenance; can see if it is possible to reach components for maintenance. 
• View full scaled models of engine, DPA-model. 
 

GE thinks this way of working will increase in the future for people not having the 
knowledge of working with CAD programs. They have even specifically asked if Volvo 
Aero is using this software.  
 
The full scaled DPA model of the engine is today approximately 2.8 GB and will finally 
reach the size of 3 GB in UG native format. The JT files are approximately 50% of that 
size today, which are more controlled and handle working with. This facilitates the 
collaboration which renders the possibility of sending over the DPA model to Volvo 
Aero workers, [33]. 

3.2.2.2.2 Rolls Royce (RR) 
Rolls Royce has been using the UGS Visualization Mockup program for approximately 
3-4 years, and the file format of use is JT. The program is mainly used for clash checking 
(see that parts do not interference with each other), taking snapshots (images) and for 
communication. The program is most frequently used by designers for mechanical or 
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electrical components, and designers that draw tubes or harness cables, see figure 16, [34] 
through [35]. 
 

 
Figure 16, Trent 900 Intercase, Rolls Royce 
 

3.2.2.3 Future programs 
When choosing which program to work with, the importance of knowing whether or not 
it will be further developed is essential for future work. This because purchasing licenses 
for programs today should be a long-term investment, and the company should not be 
forced to change program after a year or two.  
 
SAP was founded back in 1972 and according to their homepage they are the recognized 
leader in providing collaborative solutions for all industries and for every major market 
[24]. The SAP R/3 program has been on the market since the 1980s and all solutions and 
new programs are continuously developing.  
 
The company Actify with product Spinfire was founded in 1996 and they enable 
everyone to access 3D/2D CAD files and product design data without complex or 
expensive CAD software, [36]. Spinfire is according to them self, an up to date program, 
having all the latest features. 
 
UGS Visualization programs VisMockup and VisProfessional are installed as version 5.1 
at Volvo Aero. During this thesis a new version 6.0 have been released where even more 
functionalities are developed and the ones existing are improved i.e. cross sectioning, 3D 
clearance etc. UGS Visualization programs also seem to be under constant development, 
where improvements of programs are always on the agenda. JT2Go program is based on 
TeamCenter Visualization programs, and if more functions are wanted, an upgrade has to 
be made to the UGS visualization programs.   
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3.2.2.4 File formats 
The existing need of using more “light-weighted” formats i.e. formats that should take 
less space on computer than original CAD-files are the ones relevant to investigate. The 
possibility to see a full scale engine is more or less none existing today since the CAD 
files are taking to much space on the computers and are to time consuming to upload. 
There are though a variety of alternative file formats available today. The turbine used 
during the evaluation of programs was exported into different file formats for comparison 
in-between.   
 
TIFF It is one of the most popular and flexible of the current public domain 

raster file formats. Still image, (2D). 
File size of picture used: 2380 kB 

  
JPEG Still images of photographic quality. Quality and file size is directly 

dependent on the compression settings, (2D).  
File size of picture used: 249 kB 

 
CGM  Is a vector-based graphical format, which scales and maintains resolution 

of the images. It is editable for drafting & publishing and an excellent for 
printing. Capable of containing large amounts of graphics, (2D). 
File size of picture used: 182 kB 
 

WRML Describing 3D models and worlds via Internet (for text it’s HTML). 
Virtual worlds with interactivity can be built, animation of objects, sounds 
and movies can be played. Models are built up by bodies and faces, (3D) 
[37]. 

 File size on complete assembly: 8.02 MB 
 
JT It is a mature lightweight data format, also called Direct model or Jupiter 

and is good when it comes to exchanging models and product data 
between applications. Contains of four pieces; tessellated geometry data, 
surface geometry, set of attributes (metadata) and PMI. UGS’ JT was the 
first lightweight visualization format and were introduced 1996, [38] (3D). 
File size on complete assembly: 8.32 MB  

 
IGES Standardized by the American National Standards Institute (ANSI). It 

serves neutral data format by to transferring the design data to different 
systems, (3D) [39].   

 File size on complete assembly: 60.78 MB 
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STEP An International standard (ISO) for industrial automation, representation 
of systems product data and exchange product definitions. It is capable of 
describing product data throughout the life cycle of a product, 
independently from any system, [40]. File size dependent on export 
settings. AP203 and AP214 are most commonly used for geometry 
models, (3D). 

 File size on complete assembly: 20.83 MB 
 
.prt This is the native UG part file and is the binary proprietary primary 

preferred format for all UG data. Contains all design data and history of 
model, (3D). 
File size on complete assembly: 10.041 MB 

 
This investigation was concentrating on the usage of lightweighted models, a way to 
visualize 2D and 3D formats. STEP, IGES and PRT files were larger files which 
contained more or all design data of product and TIFF, JPEG, CGM, VRML and JT were 
included as less heavy formats. 
 
Since TIFF and JPEG are still images and just like a photo, the pixels were noticeable 
when the function zoom was used. This was never a problem using CGM format since 
this is a vector based format. CGM is a format to use when having larger drawings or 
other large 2D documents. Since the format maintains the resolution of the image, no 
problems appeared when the zoom function was used.   
 
VRML format used was the most lightweighted format in this test (20% smaller than UG 
files) for the 3D viewing purpose. Though when files were open in UGS Visualization 
programs the loading was very time-demanding. This due to the fact that the model used 
were built by bodies and faces (~2900 ea.). The project workspace (assembly tree) 
consisted of all these faces which complicated the editing of models to be performed.  
 
The JT format was an easy to open format in all the programs further evaluated. The 
included assembly-tree was easy to find and work with which contained all parts and 
subassemblies. JT is a b-rep version which resurface the whole model inside and out to 
create a NURBS-based model which makes it possible to get accurate measurements. JT 
data can be very lightweight, just consisting a little more than facet data or it can be 
heavier and contain associations to the original CAD information i.e. assemblies, product 
structure, geometry, attributes etc. This is depending on what settings done in the 
configuration file red by the translator, [41].  
 
The IGES format contains much information and is built by faces. Due to all data 
included in the file, the size of file was large and hard working with. All faces were not 
enclosed with the loaded model and some functionality did not work properly. 
 
STEP AP214 part format is a solid model containing all design data from the native part 
file. The format is not a viewing format, but rather a CAD neutral geometry 
representation format. Thereby the STEP part is not investigated furthermore. The .prt 
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file contained all design data drawn in UG since this is the native format for the UG CAD 
program. These files are used today and can be seen as large file format. 

3.2.2.5 Find and retrieve files 
The way of saving 3D geometry models today is through the TeamCenter-Engineering 
program. TeamCenter is a PLM program, a database which handle large amount of 
different data i.e. office documents, CAD-CAM data etc. At Volvo Aero it is mostly used 
for saving CAD and CAM data. PLM systems play an essential role in minimizing the 
time-to-market of new products by facilitating concurrent engineering. Since this system 
requires educated users for increased quality, the “infrequent users” i.e. management 
people had no access to this program. Today when all models are saved in TeamCenter 
the amount of people do not having access to these files enlarges. Are there any other 
way for those people to see and work with 3D CAD models? What programs can be 
used? Where and how should all files be stored?  
 
To answer these questions the programs existing today at Volvo Aero were examined, 
SAP R/3, TeamCenter Engineering and TeamCenter Webb access. SAP R/3 and 
TeamCenter Engineering are frequently used today compared to TeamCenter Webb that 
is a fairly unused program.  

3.2.2.5.1 SAP R/3 
SAP R/3 was founded 1972 and are an integrated software solution for client/ server and 
distributed open systems. It is the recognized leader in providing collaborative business 
solutions for all types of industries and for every major market. SAP R/3 is the world’s 
third largest independent software supplier overall, and the program is really large and 
contains amounts of functionalities, [35].   
 
SAP also provides PDM functionality and has been used at Volvo Aero for saving 
Product Data since 2001. It provides a Document management system (DMS) and 
Coherence management system whereas all document relatively products, processes, 
resources etc have been saved. Since SAP R/3 could not handle the “3D model world”, 
TeamCenter have been used for this purpose. Today, the SAP R/3 system has a built in 
viewer where 3D models can be viewed (only accessible in “test environment” today). 
Functionalities accessible are described in chapter 3.1.3.1. The R/3 viewer can also be 
connected automatically to other visualization programs installed on the computer, if a 
more advanced tool is wanted.  
 
According to R/3 experts at Volvo Aero [31] the viewer can be used by multiple users at 
the same time, since the program are installed at each clients computer, Since this is a 
program already installed at Volvo Aero, no extra cost will arise if it is used more 
frequently. 
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3.2.2.5.2 TeamCenter 
TeamCenter Engineering and Manufacturing are used at Volvo Aero to organize and 
store all CAD- data produced. TeamCenter Engineering (TCE) is used by engineers 
saving and controlling their CAD/CAM parts created in UG. To access the data saved, a 
license and education are required where every person has one user with different roles 
i.e. different authorization. The roles existing today are Project Manager, Design 
Reviewer, Design Engineer, Tool Engineer, Manufacturing Reviewer, Process Designer, 
CAM Engineer, Production Engineer and Basic User, where the Basic User has less 
authorization. The need to see and work with 3D models among the personnel not having 
these authorities increases every day. File structure of TCE can be seen below, figure 17; 
 

 
Figure 17, file structure in TeamCenter Engineering 

3.2.2.5.3 TeamCenter Webb access 
TeamCenter Webb Access (TCWA) is a web-based graphical user interface to access the 
TeamCenter database. It is run through Internet explorer and can be used from every 
computer with Internet access. By logging in, files can be viewed and downloaded to the 
computer used by the moment. File structure are presented similar to the one in full 
TeamCenter Engineering , where drawings, documents or other files can be connected to 
the original 3D model, figure 18. When entering TCWA the roles are the same as the one 
having in TCE. 
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Figure 18, file structure in TeamCenter Webb access. 
 
Some floating licenses are available today at Volvo Aero. One license is used for each 
server at Volvo Aero, independent on how many users logging in at the moment. Since 
the price of each TCWA license is 26.5 % of the TCE license, this is a much cheaper way 
of accessing files wanted. The program can experience as slow sometimes, this depends 
on what internet connection available. Tests had been conducted both in Sweden and 
from GE, USA and the program has worked acceptable. 

3.2.3 Conclusion 
Since the costs of licenses of viewers i.e. VisMockup, VisProfessional and Spinfire are 
much cheaper than the UG licenses this would be to prefer for the company. Depending 
on what needs existing among the personnel today, installations of viewers is a fact 
cheaper and better for viewing purposes. Even though more programs would be installed 
i.e. more costs in total, this would be profitable due to more effective work and lead times 
decreases. Just like SAAB interviewed said: “Even though the company has put out a lot 
of money for the visualization programs, this has been earned back due to more effective 
work which has resulted in shorter lead times.” 
 
The JT2Go free-trial program is free to use the first 90 days which can be one way of 
using the program without a membership of JT Open. This though requires reinstalling 
the program each 90 day period.  
 
The SAP R/3 which is already installed in the Volvo Aero system would not add any 
extra costs to original price if used more frequently. This might be to prefer costively for 
Volvo Aero if personnel only looking at models every now and then and do not require 
more advanced functions can use this.   
 
All of Volvo Aero’s major customers are today using UGNX as their CAD program. 
General Electric and Rolls Royce are using VisMockup as their visualization program 
and have done that for a couple of years. If or what program Pratt & Whitney are using 
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today have not been found. GE and RR are both using the program for creating images 
for presentations, but also more advanced functionalities were used.  
 
All programs seem to be further developed and to decide what programs that will keep up 
with the development are just being speculations. Conclusion made is anyhow that UGS 
Visualization programs and SAP R/3 are good programs for future long term investment, 
since they seem to be programs further developed in the future. If they are keeping up 
with the development the usage will probably increase and satisfying results will appear. 
The JT2Go program is well developed, but since this is the base of all UGS visualization 
programs, the other might be to prefer, due to the fact they are including more 
functionalities.  
 
From the files tested the CGM format are the most preferable to use for 2D viewing since 
this is a format relatively small which is rich on data and can be used for many purposes 
i.e. looking and working with released drawings. Many of the tested 3D formats could be 
counted as a lightweight format. The VRML file was though hard working with, in the 
programs further developed, since the file is built by small surfaces. When to color or 
move a part, each surface had to be picked separately which was very time-demanding.   
 
During the test some of the JT files exported were larger than original UG files which did 
not correspond to all information read about JT part files. According to articles and 
interviews they can be 75% to 90% smaller than the original file for CAD geometry [2], 
[42]. Even though some files were larger the total JT size, both parts and assemblies were 
~20% smaller than UG files. According to Jerry Jansson at UGS the JT files should be 
significant smaller than original files, so this result were according to him unusual and 
strange.  
 
This problem was investigated further more in collaboration with UGS experts [42], [43]. 
After some new test and discussions the problem probably existed either on to old version 
on translator or the settings in configurations file. An absolute answer to the question 
why this happened has though not been found.    
 
A positive thing when working with JT files or other formats in a visualization program 
is that the origin CAD model or assembly could never be destroyed. This due to the fact 
that visualization programs are just like it sounds, only for visualization of models and 
assemblies. Transformations, change of color, scales etc. can be done, but this will never 
change the original model.  
 
The final conclusion is anyhow that JT is the format to be used for the 3D viewing 
purposes in the future, with an extra focus on the process of exporting of files. This due 
to the fact that the total file sizes are relative small compared the others, the amount data 
contained and the functionalities that can be made with the models.  
 
Three different PLM systems were investigated for the purpose to decide what program 
to use at Volvo Aero. All three programs i.e. R/3, TeamCenter and TeamCenter Webb 
Access worked just fine and are suiting different roles and needs differently. The 
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“infrequent users” need a program for having access to the files wanted. A conclusion 
and suggestion of future usage have to be done depending on the other results found in 
this chapter.  

3.2.4 Discussion 
Now when other aspects i.e. licenses, partners, future, file formats, saving files have been 
investigated a greater understanding in what program/programs and file formats most 
suitable for Volvo Aero has emerged. Since the cost of license for any visualization 
program is so much cheaper than CAD programs, this is to prefer for the company. That 
our partners are using VisMockup as their visualization program an implementation of 
the same at Volvo Aero could facilitate collaboration in the future. Maybe the programs 
could be used over a “live link” were you can see each other parts in 3D. I think using the 
same program and formats would facilitate the understanding between the companies 
involved. 
 
To speculate in the future of the programs, is done because it is important to access 
stability and future of visualization tools, since once introduced in the company these 
tools are likely to live for a long time. It is an investment for the company. 
 
When it comes to the problem accessing files at Volvo Aero, the programs existing today 
at the company were investigated. This was done due to the fact that most of the 
personnel are familiar to those programs, and if proposals of more frequent use, this 
might be more acceptant than with a completely new program. 
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4. Conclusion 
The need in using alternative programs and formats for 2D and 3D viewing purposes is a 
fact today at Volvo Aero. The amount of people that requires viewing capacity of the 
geometry information already created are numerous.  
 
The common needs among the personnel at Volvo Aero were to be able to rotate, pan or 
zooming the model. Other needs were to be able to take measurements, create images, 
take cross sections and have assembly control i.e. change appearance of parts or even 
more advanced functions like interface control, tolerances and write comments on model. 
Tools and functionalities like this should mostly be used at meetings and for presentation, 
for facilitate discussions etc. 
 
From the base of functionalities available, cost of licenses, what programs our partners 
are using and speculations in future programs, three of the investigated visualization 
programs suited Volvo Aero more than others. The three programs are VisMockup, 
VisProfessional and SAP R/3 viewer. VisMockup cover most of the wanted needs, a 
program might be to complex for some users and thereby VisProfessional or R/3 can be 
used. VisMockup and VisProfessional are also good programs working with since they 
belong to the same family as UG, which is already in use at the company. I personally 
think that the programs will continuously be upgraded, which is good investment for the 
future. SAP R/3 is also a program favored to use compared for example JT2Go. More 
functionalities are available, but not to complex. The program is already familiar at the 
company and since no extra cost will be added for more frequent usage, this is also to 
prefer.  
 
The conclusion of the file formats evaluated is that the CGM- format is recommended to 
use for 2D viewing and JT format for 3D viewing purposes. Since both formats are 
relatively small, are rich on data and easy to work with, these are to prefer. Though an 
extra eye have to be kept on the converting of JT files, so relevant information and 
appropriate file size are exported. 
 
When saving files three programs have been investigated i.e. SAP R/3, TeamCenter and 
TeamCenter Webb Access. Conclusion done is that all programs should be used since 
they are facilitating different needs and are satisfying different roles differently. 
Suggestions of usage can be seen in chapter below.  
 
Not only companies in the technical industry are using “lightweight” formats and 
visualization tools. Medical and computer game industry are in fact the leader of the 
technical development to support visualization. Some universities are also implementing 
this in their educations. To use alternative programs and formats seems to be an more 
overall interest, and this probably do to the fact that the human being does understand and 
can solve problems easier by viewing. This also facilitates collaboration between co-
workers, customers, partners etc. 
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4.1 Suggestions/ Future work 
If the usage of visualization programs and lightweight formats will be implemented at 
Volvo Aero some suggestions of areas of usage and other proposals for future work can 
be found in Appendix IX.  
 
 



43  
 

 

VAC vision 2008+

5. Discussion 
To use 3D-model geometry information has increased dramatically the past years. Today 
a 3D-model is created, after drawings are generated and send to manufacturing. For the 
future I see these steps disappear. I think the 3D models will have more influence and 
decisive role in the process of development, whereas more and more data i.e. drawings, 
NC-programs, FEM, CFD etc. are based on the 3D geometry information. 
 
An implementation of the suggested visualization programs a lightweighted file formats 
at Volvo Aero will probably convey in many positive results. Not only that the 
“infrequent users” can have access to the geometry information created and increase the 
understanding, but also a step towards a more virtual process of development. An 
increased usage of 3D information created by designers would convey to an even more 
efficient engineering work.  
 
Personal thoughts about what the opportunities of an implementation of visualization 
tools and lightweighted file formats are presented in figure 19. Hopefully this can 
contribute towards the Volvo Aero vision 2008+, Best Partner, and bring Volvo Aero to 
an even more competitive company. Through reduced time-to market, speeding up 
process of development, have more effective engineering work and reduce costs for 
unnecessary work. 
 
 

Better collaboration between
colleagues, partners, customers

Increased understanding

Greater commitment

Less ”disturbing” and running

More effective engineering work

Better communication

Better results

Decreased Time-to-
market

More satisfied customers

 
 
 
 
  
 

 
 
 

 
 

Figure 19, The opportunities of an implementation of visualization programs and lightweight file formats.
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The development is constantly progressing and new programs and ways of working are 
continuously presented. Even during this project, new version of certain program has 
been released. The next step, that are in fact available today, is to see product information 
sheets in 3D, where the models can be viewed, measured or cross sectioned. Or having 
Power Point presentations with inserted viewing widows or even in this report the reader 
have the possibility to see the model in 3D, while reading the report on the computer.  
 
There is an obvious trend toward the usage of more visualization tools or help programs, 
and for Volvo Aero I think it is time to follow that trend.   
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Needfinding questionnaire 
 
Final thesis for Malin Ludvigson dep. 9610. 
 
Currently “Full” CAD-models are used in different applications. There is an increasing 
need for using light weighted geometry models alternatives here at Volvo Aero 
Corporation. Examples for this is (but not limited to) Whole Engine, Engineering 
Activities, Stack-up analyses, Collision detection, Configuration Control and analysis, 
instrumentation, assembly etc. 
 
The purpose of my thesis is to evaluate the usage of simplified geometrical (solid) models 
in the design process to improve understanding of design intent. In order to understand 
the needs among the personnel at Volvo Aero a needfinding process has to be done, 
thereby this questionnaire. By filling in this paper you are contributing to better outcome, 
which will affect the progress in product development in the future at Volvo Aero 
Corporation. I hope you take the time to fill in this paper. Please make a circle around 
your answer, feel free to answer either in English or Swedish.  
 
If there are any questions, please contact me Malin Ludvigson at 
malin.ludvigson@volvo.com 
 
 
1. What is your name?  
 
2. At what department are you working? 
 
3. For how long time have you been working here? 
 
4. For how long time have you been working at Volvo Aero Corporation? 
 
5. What is your position? 
 
6. What are your main tasks at your department? 
 
7. Do you know what JT-files, so called light weighted geometry model is or means? 
If yes, please give an explanation: Yes No 
 
8. What do you think they can be used for? 
 
9. Do you have any experience by CAD modeling?    Yes No 
If yes, please give examples of which programs and for how long: 
 
10. Do you have any experience of VisMockup?    Yes No 
If yes, for how long? 
 

mailto:ludvigson@volvo.com
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In your daily work: 
 
11. In what file format are you working today? 
 
12. How does the exchange of these files works internal and external?  
 
13. What possibilities do you have to get a hold on definite data i.e. models for your 
personal tasks?  
 
14. Do you see a need in your daily work to start using light weighted geometry models? 
In that case, please describe for what: 
 
15. In what tasks/ daily work can you imagine using light weighted geometry models? 
Please describe as much as you can:  
 
16. In what tasks/ daily work do you wish to use light weighted geometry models?  
 
17. What would that result in for you? 
 
18. What engineering activities would you prefer be presented in the usage of light 
weighted -formats? 
 
19. What would that result in for you? 
 
20. How do you think this can affect your collaboration with other people i.e. co-workers, 
customers etc.? 
 
21. The tasks/ daily work described in point 13, how do you solve this today? 
 
22. The engineering activities in question 15, how do you work with these today? 
 
Volvo Aero Corporation: 
 
23. Do you think there will be a need of working with this format in the future at Volvo 
Aero Corporation? Why? 
 
24. What do you think that can bring the company? 
 
 
 
 
Other points of view or comments: 
 
 
 
Thank you for you cooperation! 
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Areas of usage:

Presentations

Meetings, 3D discussions

Konferences, 3D discussion

Web- conference

Construction control, technical meeting

Interface control

Export to CAD program

Workshop layout
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Appendix IV 

Quotations from the question; How are you working today? 
 
• “To control the interface between two parts we have interface documents. It is 

like a “drawing” with a lot of information.” 
 
•  “When having pictures of models on meetings questions like these occur;  

- “How does it look like from that view? 
- “What is the dimension of that part/hole etc?  

You don’t have the possibility to show or answer that question when having a 
picture of a model with you. To get the answers I phone the design engineers or I 
have to set up a new meeting.” 
 

• “Sometimes at meetings when trying to explain how tings/details look like in 3D, 
people still don’t understand after minutes of explanation when having just a 2D 
drawing or image of the model.”  

 
• “If I’m missing some information I either have to ask people that have the 

knowledge, or otherwise I just have to accept that I don’t have the information” 
 

• “We are running between each other for asking questions, request pictures etc for 
presentations and meetings, it is time-consuming for everyone involved”  

 
• “To make pictures I either take copy display in UG or ask someone else to do it 

for me. Sometimes I don’t even get what wanted which results in a second 
request.”  

 
• “In early stages of product development, I have to ask for drawings to be able to 

estimate the size of the component. If it is possible to manufacture or if we have 
machines big enough. With a picture of a rough model this can not be estimated.” 

 
• ”It is difficult today to see if the found tool is really the one I am looking for. It 

would be good to have an image of the tool when searching for it on the 
computer. That would clarify what I want and what I want to do” 
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Benchmarking questions 
 
Thesis for Malin Ludvigson, Volvo Aero Corporation dep. 9610 
 
In my thesis work I will methodical explore, investigate and evaluate the need in using 
lightweighted geometry models among the personnel at Volvo Aero Corporation. The 
interest to know how other companies and universities are working today relatively this 
area is also relevant for me in my work. Partly to give me a better understanding and 
comprehension which will in the end contribute to a better thesis work. This process, also 
called benchmarking will be conducted through this survey/interview. I hope you take the 
time answering these questions.  
Thank you for your participation! 
 
Name: 
 
1. At what company/ university are you working today? 
 
2. Are you using any 3D CAD models at this company/ university  YES NO 
    today? If yes, for how long?   
     
 
3. What CAD tools are you working with today? 
 
4. For how long have you done that? 
 
5. Are you using any Visualization-programs on your company/univ.? YES NO 
If yes, please specify what programs used:  
    
 
If no, please jump to question 20! 
 
6. What formats are used in these visualization programs?  
 
7. How and what are you using these formats for? 
 
8. What kind of people/personnel is working with these formats? (What are their 
roles/positions at the company/ university?) 
 
9. For how long have you been using visualization programs? 
 
10. Why did you start using these”viewers”? 
 
11. Now when you are using it, what have it result in? 
 
12. Are there any special function used more frequent? Please give some examples: 
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13. Are there any special “engineering activities” used more frequent, please give 
examples? 
 
14. Before you start using this, how did you handle these”engineering activities”? 
 
15. How is the “update of parts” handled?  
 
16. How do you look at the future usage of”viewers” at your company/ univ.? What 
could that accomplish? 
 
17. Do you think the collaboration with customers/ partners may change if the usage of 
viewers increases?    
 
18. Do you know how you partners / customers are working today?  
 
19. Are there any exchange of files between you and your partners/ customers today? If 
so, how is that working and with what partners/ customers? 
 
 
Questions for those who answered NO at nr 5: 
 
20. Have there been a discussion at your company/ univ. of any future usage of 
visualization programs? 
 
21. In that case, what have been discussed? 
 
22. What formats are considered for using? 
 
23. Are there any exchange of files between you and your partners/ customers today? If 
so, how are you doing?  
 
 
 
 
General 
 
24. In general, how do you think the future looks like within this area? 
 
 
25. Other comments: 
 
 
 
 
Tank you for your cooperation! 
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Appendix VIII 
 

Investigation and evaluation of visualization programs 

SAP R/3 EAI-viewer 

2D 
The tests were conducted in the R/3 viewer and “CGM drawings” were the format used. 
Functionalities available were move, zoom, zoom area and center the drawing. Symbols, 
lines, text and images could be added in a new layer on the drawing, and vector- or 
raster-measurements could be performed. The drawing could be saved either in color or 
black and white in several formats i.e. TIFF, BMP, PNG and JPEG. 

3D 
Short commands for rotate/ pan/ zoom were available and images could be saved just as 
above. By short commands means just using the mouse buttons when doing the 
operations. Measuring tool existed were different options existed and units could be set as 
wanted. While text and symbols could be stored in a layer, measurements could not. Both 
symbols and text-labels could be fixed to the model or just in the surrounding view. 
Another functionality working was cross sectioning where the section was shown in a 
separate window. X, Y or Z plane could be chose but no images could be created from 
this. A comparison between two models could also be conducted were the similarity/ 
difference was shown in different colors. The function was easy to use but neither here 
could images be created.  

Conclusion Discussion 
The overall impression of R/3 is that the viewer is easy to use and understandable. There 
are not several of functionalities available, but those existing were good. This is a viewer 
primarily for looking at drawings, models and to create pictures. Though the pictures 
appeared a bit blurry, the quality is to be overcome. When test were conducted version 
4.0 on the viewer was used, which are in fall 2005 be updated to 5.1.2. More functions 
should be available with better quality i.e. measurements, cross sectioning, saving and 
loading layers. 

JT2Go 

2D 
The 2D viewing system in JT2GO was supporting CGM and TIFF formats. The functions 
working were zooming, pan, seek, zoom-area and fit all and the short commands worked 
fine. 

3D 
Supported formats in 3D viewer were JT and PLM XML. All functions existed in the 2D 
viewer could also be found here. Above that a 3D zoom, rotate, pan total was available. 
Single or double measurements from vertex or point could be calculated and a cross 
section function was also available. 
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Conclusion/discussion 
Since JT2GO is a free trial version of the other UGS viewers the range of functions are 
limited. The reflection on what the program could be used for is mainly for looking, 
zooming and rotating the model. Since the measurement tool is insufficient, and no 
pictures, markups or other editing could be done the program has some lack of 
functionalities. The measurement and sectioning functionality was for free trial for 90 
days, then by joining the JT Open you are automatically upgraded to TeamCenter 
Visualization with permanent 3D measurement and basic cross sectioning. There was 
also a possibility to create JT documents that have a JT viewer embedded directly in 
Microsoft documents using JT plug-ins. A membership and annual maintenance fee has 
to be paid to receive these functions.  

SolidView/Pro 2004.3 

2D 
SolidView/Pro handled the 2D images tested i.e. CGM, JPEG, and BMP pretty good. 
Functions available were zooming, print, save, and add notes and symbols. The images 
were blurry and pixel but could be saved in new formats i.e. BMP, GIF, PNG etc. to be 
used in presentations, documents etc. 

3D 
When tests were conducted on 3D models, files were exported from UG to different 
formats like VRML, STEP, and STL etc which the program should support. There were 
only the VRML and original .prt file working accurately. The model exported to STL file 
appeared strange and the STEP file were unable to load.  
All the rotate/ zoom/ pan functions were available in the program but only the Rotate and 
Pan were accessible with short commands. Pictures could be saved in different formats 
from the view in the viewing window. Unfortunately the qualities on the images were not 
perfectly. A lot of options to choose regarding measure length, diameter etc existed. It 
was possible to choose where to measure from and to, and the measurements were 
anchored to and visible on the model. Cross sections could be done and be placed on XY, 
XZ or YZ plane and the section were conducted on the pre-chosen surface or part. To 
change the model-appearance i.e. shaded, wireframe, hidden lines, colour, transparency, 
transformation etc. were easily done. Adding symbols, comments etc could easily be 
done and saved in separate slides and some symbols could be attached to the model and 
some to the surrounding view. 

Conclusion/discussion 
When testing SolidView some problems occurred regarding loading big or complex 
models. If the model were build of more than 1000 surfaces or was build very 
complicated, an error message were shown, and the uploading process stopped. The time 
aspect in open/ load models were longer than other visualization programs and sometimes 
the models appeared in strange colours. To use a 3D model program like SolidView 
without short commands for the often used zoom function can experience as a restriction. 
It experienced very old fashion and time demanding without this function. The pictures 
created and saved could be used in presentations and documents, but the lack of quality 
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could though give a non professional appearance of the company. Some limitations were 
also founded regarding measuring, cross sectioning etc. An overall view of the program 
was that there are a lot of functions to choose between. They are though complicated and 
time demanding to use which result in a non preferred visualization tool. All of these 
limitations could though be a restriction of the free-trial version of the program. 

3D-Tool 

2D  
During the evaluation of the 2D functions, none of the supported file formats worked this 
due to the free-trial version used. The “advanced-import license” was not available. 
According to the homepage the 2D-drawings lines could be represented in either original 
color or black- and-white and be saved as JPEG or BMP, this could though never be 
tested.  

3D 
The tests were conducted with the VRML file since the other formats had no license 
authorization, this also because of the missing “advance-import license”. Rotate/ Zoom/ 
Pan functions worked by using the different mouse buttons. The view followed the mouse 
cursor around the model. According to the help function in the program a “create picture” 
function should be available, but were not when the tests were conducted. The only way 
creating pictures was by using the “print screen” button. The measuring tool was easily 
found and the elements to calculate the distance could be found in a “from” and “to” list. 
Measure angles and diameters were more limited due to difficulties to see where and 
from to measure. All measurements were shown in a separate viewing window and 
disappeared when new measures were taken. When measuring the volume a difference of 
~5% compared to the results in UG was found. A function easy to use was the cross 
section functionality. Plane position could be chosen and the section was clearly marked. 
To change color, transparence, translate or rotate parts were never a problem and easily 
made. Adding comments could also be done and be saved separately. One thing not 
possible was to add symbols or images to the model. 
When open larger assemblies, parts were not in there original positions due to missing 
constrains. Otherwise the appearance of the models was pretty good.  

Conclusion/discussion 
The experience of 3D-Tool is that the program is an “easy to use” program with a lot of 
basic functionalities. Some of the functions were well developed, but could still be a bit 
tricky to use. In the built-in help-function in the program some German sentences 
appeared, which did not give a professional appearance. Not being able to create pictures 
from the 3D view, which was one of the major needs, reduces the overall impression. 
Otherwise there is a nice looking layout, modern, but still doesn’t fulfill the basic 
functions needed. Some of the limitations are probably also here a result of the free-trial 
version.  
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AutoVue 

2D 
The amount of formats supported by the program is various, and for the program 
evaluation the most common file-formats were tested i.e. CGM, TIFF, JPEG etc. Overall 
functionality working for all 2D viewing were the ability to zoom, pan and rotate the 
document, but also to measure, add symbols and write comments. The pictures could be 
printed or converted to other formats i.e. HPGL, TIFF. When measuring in a JPEG 
picture the measurement took place in the document and not on the model which gave an 
incorrect result, since it is a raster format. Same operations on a CGM file worked 
perfectly where different snapping modes i.e. endpoint, midpoint, centerpoint or free snap 
could be chosen (vector format).  

3D 
Rotate/ Pan/ Zoom functions were available in AutoVue with short-commands. Images 
could be saved from the viewing window as TIFF or BMP files and from there be 
inserted in documents or presentations. When measuring distances etc. different 
references i.e. vertex, edge, face, body could be chosen and were highlighted when the 
mouse cursor flew over. The measures were seen in a separate window and disappeared 
when new measurement was performed. Volume and weight differed with 2.7 % from the 
results in UG. The cross section function was easy to use and the section could be 
clarified with for example a different color with very good-quality.  
 
The cross section could also be done on a separate part in the assembly, and exported as a 
2D drawing. A possibility to add markups i.e. labels or notes (connected to a text 
document) to the model existed and the attribute on the model/ parts could easily be 
changed by right-mouse-clicking in the assembly tree. Also manipulators and translators 
could be found there. Another functionality within the program was the ability to check 
the interference between the parts in an assembly. A minimum clearance could be set, 
after which the interference were highlighted and involved parts transparent. The distance 
could though not be calculated. The analysis tool could also bring out a Bill of Material 
(BOM) where the number and name of the assembly components were showed. The file 
could thereafter be exported to an Excel-sheet.  

Conclusion/discussion 
AutoVue experienced as a program filled with different functionalities were many 
adjustments and procedures could be done. It’s a modern and developed program but is 
missing the nice looking appearance when creating pictures. The fact that measures 
disappeared between each new measurement were also negative, since on some pictures 
or information sheets, this is needed.  Some positive things with this program is the 
ability to make cross sections on separate parts, while the rest of the assembly remains 
solid, and to check the interference between the parts in an assembly.  
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Spinfire Professional 2004v2 

2D 
When importing drawings and documents, numbers and text were very hard to read 
because of big pixels in the image. Other functions working faultless was drawing, 
writing and saving the documents.  

3D 
Short commands for Rotate/ Pan/ Zoom were accessible and the installed space-ball was 
working. Snapshots of the viewing window could be created and exported as JPEG or 
BMP files. In the measuring function a “from” and “to” list was available and measure 
vertex to vertex could be done horizontal or vertically. No problems occurred measuring 
diameters but angles were harder to precise where and what to pick. The points on the 
model were to measure from and to, were showed clearly which facilitate all 
performances, and all faces were highlighted when the mouse cursor flew over the model. 
All the dimensions were saved in a separate folder in the working view and they could 
easily be hidden, unhidden and edited after each personal need. The volume of the model 
differed with approximately 9% from the volume measured in UG which affected the 
calculations of the weight. A very easy to use function in Spinfire was the cross section 
functionality, where the position and orientation of the plane could be changed. The 
section could be colored to clarify its position. Changing colors, transparence, orientation 
etc could be made and symbols, comments or text notes could also be added. Just as the 
measurements, all the comments etc. were saved in a separate folder in the working 
window and could be edited as above. This program also offers a functionality creating 
new coordinate systems in the model.  

Conclusion/discussion 
Spinfire Professional felt like a modern program and the overall view were high standard. 
Personally I do think the measuring tool is the best of all functions where the possibility 
to choose vertical or horizontal measurement was available. Highlighted edges, points 
and faces also affect the high grade on the measuring tool. It facilitated the 
comprehension in what operations conducting. The overall prospect of the 3D viewer is 
very good any easy to understand and use. The 2D viewer gave though a not satisfying 
result, especially with the blurry resolution which did not give a professional appearance.   

Visualization Base 

2D 
The program is focusing on the 2D usage and had almost all the 2D standard data format 
like, markup, export, measuring, printing and comparison tools to examine different 
versions of 2D drawings. It can visualize various 2D formats, PDF, JPEG, BMP, TIFF, 
CGM, IGES, DXF etc, and much of the printing and viewing can be exported in 
alternative formats including JPEG, BMP, TIFF, HPGL etc. 
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3D 
VisBase provided a basic viewing of 3D data where the models could be rotated, panned 
and zoomed easily with short commands and with the “space ball”. No more functions 
were available relative 3D models since this program was focused on the 2D usage.  

Conclusion/discussion 
Visualization Base has not been tested, just evaluated from the information sheets and 
presentations available. VisBase is the base for all the other UGS visualization programs, 
and thereby the appearance is the same. There were a lot of functionalities missing for 
facilitating the needs existing today at Volvo Aero. 

Visualization Standard Plus 

2D 
All functions described in Visualization Base were also available in this program.  

3D  
VisStandard provided all the standard applications when working with a 3D model. In 
addition to the base functions the functionalities advanced viewing and complete 
visibility control were available. Snapshots and images could be captured and saved. 3D 
markups like text notes, symbols and images could be inserted and saved in different 
layers. A PMI (product manufacturing information also known as GD&T) view should be 
available but was not working during the test, this due to settings in configuration file. 
Volume and mass properties could be calculated, but differed with approximately 2.5% to 
values in UG. 

Conclusion/discussion 
VisStandard is just like VisBase a modern and high standard visualization program and 
the design of program is very nice looking. Nice layout and the wanted functionalities 
were easy to find and use. The 2D functions were the same as the ones in VisBase and 
worked without problems. 3D viewer functionalities were expanded but are still not 
facilitating the needs among the personnel at Volvo Aero. Pictures created were high 
standard and markups could be added. Why the PMI was not working correctly is 
probably due to the configurations file not set up correctly. No further investigation has 
done since the direction of thesis is more towards evaluation of programs. If this would 
be fixed, this could though convey towards the future paper-less drawing society were all 
manufacturing information are kept in the 3D model.  

Visualization Professional Plus 

2D 
All functionalities described in previous programs were also available here. 

3D  
In addition to the Standard functionalities VisPro could perform 3D-measurements as 
accurate as the native 3D tool. An easy to use cross sectioning tool was available whereas 
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the models could be clipped, and section shown in different colors. The section appeared 
a bit blurry which could be related to what graphic card installed on the computer. A grid 
with grid labels could also be added to the section. Assembly editing like transformation 
of parts and change appearance of parts, 3D- comparison ,session; save and load, session 
package, user-defined coordinate system, animation and motion playback (require 
license) was also available. The 3D models could also be exported to other formats like 
VRML, XML and JT. 

Conclusion/ discussion 
Visualization Professional was a very good program covering most of the functions 
wanted. The layout was good and functions easy to find and use, just like in the other 
programs. An extra good function in this version were the ability to change the 
appearance of the model, and later on create images of the view as can be seen in. The 
contours on the models could appear a bit blurry, but is nothing to bother about, since this 
probably also depends on what graphic card installed. Overall, VisProfessional seems 
like a well developed program, but have functionalities which can be improved, for 
example the resolution when making cross sections. 

Visualization Mockup 

2D  
All functionalities described in previous programs were also available here. 

3D 
The extra 3D functionalities provided are 3D Clearance analysis for collision detection 
and interface control both during motion playback or manual. Outline capture, overlay 
control and movie capture were different properties can be set.  All the most wanted 
functions i.e. rotate, zoom, pan, creating pictures, measure, cross section, write comments 
and symbols, are available just as in VisPro. But also some more advanced function for 
analysis purposes i.e. collision detection, interface control and overlay control.  

Conclusion/discussion 
VisMockup are providing many different functionalities and the program could handle all 
of the most needed functions. Only the most complex functionalities wanted could not be 
covered, this probably due to license limitations i.e. some analysis, related information. 
Being able to do dynamic interference checking with motion playback, more licenses 
have to be purchased. Doing this manual worked ok, but the value found was two times 
larger than the real value. This has to be in consideration when doing the operation. 
When testing same operation in VisMockup 2005 (version 6.0), this was never a problem. 
A lot of functionalities could be added and different add-on programs could be used. You 
only have to decide what functionality/ program needed. Some of the functions available 
in the base range could experience as to complex or hard to use for the “infrequent user”, 
it is more intended for example design engineers.    
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Areas of usage 
Not only can the grouping from the interviews take advantages of visualizing 3D models, 
and 2D drawings in an easier way than through CAD-programs. These programs can be 
used at several of other departments at Volvo Aero.  
 
The interviewed: 
 

• Manager i.e. PD etc. Look at models and to create images. 
 Use: R/3 viewer to see released models 
• Division manager Measure, cross section, comments, images etc. 
 Use: R/3 viewer for released models 
• Project Management Responsible of projects. Can use this for status 

 controlling, communication with customers/ 
 partners, for presentations and documents. Need to 
 be more updated in how things are going with 
 ongoing projects. 

 Use: TeamCenter Webb Access + VisProfessional 
• Design Management Responsible of new designs. Can discuss and be 

 updated in design/ construction engineering work. 
 Need access to all new designs for better 
 collaboration. 

 Use: TeamCenter Webb Access + VisProfessional 
• Design Engineer etc. Can share parts working with. Can control interface, 

 and do clearance analysis i.e. more advanced 
 functions.  

 Use: TeamCenter Engineering + VisMockup 
• Material Expert Need a lot of complex functionalities i.e. assembly 

 control, cross section etc, from program to receive 
 accurate information.  

 Use: TeamCenter Webb Access + VisMockup 
• Mechanical Engineer See interface, and contiguous parts. In the future 

 tolerances etc. I would though not recommend this 
 for analysis purposes. Then CAD programs are to 
 prefer for being certain correct data found.  

 Use: Further investigation has to be done 
• Production Engineer  For the future being able to see virtual models of 

 machines or tools used for manufacturing. See 
 manufacture or assembly line with machines, 
 people and products. 

 Use: Further investigation has to be done 
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Some personal thoughts and examples of what other employees can take advance of 
visualizing 2D and 3D models.     
 

• Manufacturing tool engineer Prepare tools for manufacturing on the basis of  
 drawings created by tool engineers. Might want to
 see the virtual model, measure and show others.   

• Manufacturing engineer  Preparing the part/ product for manufacturing. 
 Might want to see, measure, add comments to tool 
 engineers, design engineer etc. There are many
 different roles i.e. welding-, finishing-, plasma-,
 NDT- (non destroying test), heat treatment-
 engineers. 

• Manufacturing simulations  Can visualize model to see if it fits in, if you can get 
 at specific parts to attach bolts, screws etc. 

• Purchaser Buying services, material etc. Can use this for 
 sending/ receive data from suppliers, consulting 
 firm etc. discussions with sub-suppliers. 

• Technical product support Being able to give better feedback and customer 
 support through looking at models. Give better 
 understanding and facilitate discussions.  

Other areas of usage; 
• Other Inventors Can visualize different concepts during 

 development phase. Different proposal can be 
 produced and get an increased understanding with 
 visualization programs.  

• Assembly instructions or  Visualize how parts should be assembled 
simulations 
  

• Educational material Create papers and presentation for educations or 
 presentations for new employees. 

 
• GD&T markups Measures and tolerances are in the 3D model. This 

 will contribute towards a paperless society. 
 
Many of the interviewed thought that being able to visualize models should be useful by 
everyone at the company, it would be good it if became the tool for each and everyone. 
Proposals can be shown and more easily understandable, innovations are important at all 
companies, also at Volvo Aero, and should be encouraged.  
 
There is probably many roles not mentioned here, and for further implementation a more 
overall survey has to be done. 
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Translation of files 
The UGNX external translator (version 202) used in this investigation does not include 
the possibility of changing the “xt-brep” functionality in the configuration file. This 
setting compromises the file even more, and more exact measurements of volume can be 
done. This functionality is though included from version 204. When exporting files this 
way all file sizes decreases to at least 50% of the UG native size. Other settings of the 
configurations file are also conclusive for the size of files. 
 
That JT files enlarge sometimes should be seen as a warning signal. If plans on future 
usage will be done, some recommendations are; 

• Update the UGNX translator to at least version 204 
• Analysis of the configuration file and settings. This has to be carefully 

investigated for achieving accurate data and small file sizes, when exporting UG 
.prt files to JT.  

How to save and find files: 
The conclusion done is that all programs should be used since they are fulfilling different 
needs and are suiting different roles differently. Suggestions in areas of usage can be seen 
below; 
 
SAP R/3; all released models should automatically be exported from TCE to R/3 in JT 
and CGM formats. This way all personnel interested in viewing 3D models and drawings 
could enter the program and find all released models since the program is already 
installed at each computer. This particularly for purchasers, aftermarket, directors or 
other people wanting access to released files. If more functionality wanted than R/3 
viewer obtains today, visualizations programs can be connected to the viewer. 
 
TCE; is a program used today by many different people, which are divided in different 
roles. This should be continued and when design engineers are saving their CAD models 
or drawings, a JT or CGM file are automatically generated and saved directly under the 
other original files. This way they are easy to find and always up to date. 
 
If visualization files will be saved in TeamCenter all personnel need access to the 
program, included the “infrequent users”. Since these peoples main need is to download, 
see and view the 3D models, even the role Basic User has to much authorization.  
Proposal of a new “Viewer User” with less authorization should be created. This role 
should only be able to view what files available and download them to their own 
computer for future work. New licenses have also to be bought since the amount of 
people using the program will increase.  
 
TCWA; are rarely used today but can be the new way of downloading lightweight 
models. Since the roles i.e. different authorization is dependent on the role having in 
TCE, the “Viewer User” created should be used by the “infrequent users” i.e. Project 
Managers, Design Managers etc. 
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Future work: 
When thinking about a presumably implementation at Volvo Aero, some 
recommendations of the nearest future work are presented below: 
 

• Evaluate and test configuration file/ translator for receiving accurate data at 
significant file sizes 

• Write down a work method to follow 
• Automate conversion from .prt to JT and TC to SAP R/3 
• Purchase licenses 
• Install programs  
• Educations for employees 
• Start implement and use the program 
• Install programs in conference rooms, for the possibility of viewing data at 

meetings, conferences etc. 
• Release the SAP R/3 viewer, so everyone can take apart of released models 
 

By starting of with these points a progress towards implementations is done. Since most 
of these are the base of future results they are extremely important to be reviewed. 
 
 
 




