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Abstract 
 

The technology for product development and manufacturing has gone through many advancements. It is widely 
recognised that it would provide competitive advantage for engineering organization in term of product 
development cycle, productivity, sustainability and efficiency. We begin by describing the general characteristic 
of design process that will need to be integrated in product life cycle management. In Nuclear Malaysia, 
especially in engineering design activities the majority have been using 3D modelling. This paper discusses on 
the current product design practiced in Nuclear Malaysia, new product development process and new 
manufacturing technique which is additive manufacturing. 
 

Abstrak 
 

Teknologi untuk pembangunan produk dan pembuatan telah mengalami pelbagai kemajuan yang pesat. 
Peranannya dalam memberi faedah kompetatif kepada organisasi berasaskan kejuruteraan telah diakui 
terutamanya dari aspek kitaran produk, produktiviti, kelestarian dan kecekapan. Kami mulakan dengan 
menerangkan sifat umum dalam proses reka bentuk yang perlu disepadukan dengan pengurusan kitaran hayat 
produk. Di Nuklear Malaysia, dalam aktiviti rekabentuk kejuruteraan sebahagian besar menggunakan kaedah 
3D. Kertas kerja ini membincangkan mengenai rekabentuk produk semasa yang diamalkan di Nuklear Malaysia, 
proses pembangunan produk baru dan teknik pembuatan baru iaitu pembuatan tambahan. 
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INTRODUCTION 
 
The chronological  journey of product development  in PDC 
 
In the late 80’s and early 90’s, the design process began to adopt CAD technology which is Autocad 10 that 
assists in 2D drafting process. During the 90’s the Autocad packages have been upgraded to include the 
characteristics of 3D design. MINT upgraded the Autocad packages with Mechanical Desktop Technology 
(MDT) features in the early 2000.  Then, MINT began to explore other areas of 3D computer technology, which 
is CAM technology. The usage of 3D design in 3D modelling flourish with the birth of Autodesk Inventor. A 
number of packages of Inventor were upgraded from the existing Autocad packages, in the early 2005. In 2005 
also design CATIA package obtained with increasing  number of researchers at the PDC. Presently, most of the 
design are done in 3D. (Rosli et al.2005) 
 

THE 3D DESIGN PROCESS 
 

Design process 
 
The typical process of design process and digital prototyping design process illustrated as in Fig. 1. The stages 
are traditional sequential workflow. In order to understand the function of virtual prototype, the following are the 
discussion on the design process. (Autodesk Solution Day 2014) 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1: Traditional design process vs digital prototyping design process 
 

A digital prototype is a digital simulation of a product that can be used to test form, fit and function. The digital 
prototype becomes more and more complete as all associated conceptual, mechanical and electrical design data 
are integrated. A complete digital prototype is a true digital simulation of the entire end product and can be used 
to virtually optimise and validate a product to reduce the necessity of building expensive physical prototypes. 
Digital Prototyping gives conceptual design, engineering and manufacturing departments the ability to virtually 
explore a complete product before it becomes real. With Digital Prototyping, manufacturers can create, validate, 
optimizes and manage designs from the conceptual design phase through the manufacturing process. Using a 
single digital model throughout the design process helps product development teams boost the level of 
communication with different stakeholders while getting more innovative products to market faster. By using a 
digital prototype, manufacturers can visualise and simulate the real-world performance of the design with less 
reliance on costly physical prototypes. Figure 2 shows the digital prototyping cycle. 
(http://www.autodesk.in/adsk/servlet/index?siteID=5967151&id=12099269)  
 

 
Fig.2:  Digital prototyping cycle 

 
 

PRODUCT DEVELOPMENT PROCESS 
 
Traditional product development process 
Issues that confront if the design and analysis is performed in parallel is the development time will take a long 
time and miscommunication may occur.  Different tools used by design and analysis will cause associativity to 
geometry lost and geometry translation and clean-up required. Figure 3 shows the traditional product 
development process. 

Design 
Physical 
prototype 

Pass ? manufacture 

No 

Design 
Digital 
prototype 

Pass ? manufacture 

No 

http://www.autodesk.in/adsk/servlet/index?siteID=5967151&id=12099269


 
Fig. 3: Traditional product development process. 

 
Integrated product development process 
The benefits of integrated product development process are the design and analysis could be done in a single 
environment where there is associativity between geometry and analysis model. Design iterations can be 
validated rapidly where the productivity gains due to seamless design-analysis iterations and more iterations are 
possible given the same project timeline. It also could improved project performance on time deliverables 
meeting performance and operating specifications. Figure 4 shows the integrated product development process. 
 

 

 
Fig. 4: Integrated product development process 

 
By using realistics simulation, designers could evaluate the design alternatives, reduce design prototypes and 
increase confidence in product performance. It also could accelerate design decisions. The important of analysis 
to the designer where it could  detect problems early in design process, deliver a better product faster , size 
designs and easily compare design alternative and understand the performance of the design without extensive 
knowledge of FEA. (Worksyop Simulia V5) 
 

THE FUTURE OF MANUFACTURING TECHNIQUES 
 
Industry trends:  additive manufacturing (AM) 
 
Additive manufacturing is a global umbrella term for all technologies that utilize additive principles ad opposed 
to sunstractive principles to produce object. The ASTM International Comittee F42 on Additive Manufacturing 
Technologies defines “Additive manufacturing” as the process of joining materials to make objects from 3D 
model data, usually layer upon layer, as opposed to subtractive manufacturing methods. Direct digital 
munufacturing is an application of additive manufacturing technologies in a manufacture environment to 
produce functional, manufacturing quality tooling and/or final products/ end-use-parts. Rapid prototyping/ 3D 
printing is a subset terms or applications of additive manufacturing techniques that generally apply to 
design/prototyping phase of the product development/ manufacturing cycle. This would also include the home 
user community, etc. 
 
Subtractive manufacturing  vs additive manufacturing 
 
Traditional techniques use subtractive manufacturing which is carving out a model from a given volume.  3 D 
printing is a form of additive manufacturing which is generating a part by building it layer by layer. The additive 
manufacturing start with 3D CAD then it is convert into .STL file using the slicing software. The software were 
generate layer slices and tool path. It is then send to the 3D printer for the printing process to create a 3D model. 
Figure 5 shows the different between subtracting manufacturing and additive manufacturing. (Stratasys Additive 
Manufacturing Workshop) 
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Fig. 5: Subtractive manufacturing  vs additive manufacturing 
 
Growth of Metal Additive Manufacturing 

The Wohlers Report 2014 is a comprehensive study that covers all aspects of 3D printing, including its history, 
applications, processes, materials, and manufacturers. It covers developments in research and development, 
investment, collaborative activities in government, academia, and industry, and encapsulates the industry in a 
global perspective. Wohlers Associates has been tracking the market for machines that produce metal parts for 
14 years. The fig. 6 shows that 348 of these machines were sold in 2013, compared to 198 in 2012—growth of 
an impressive 75.8%. (http://www.tctmagazine.com/blogs/industry-snapshot/metal-additive-manufacturing-
grows/) 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6: Metal Additive Manufacturing Grows by Nearly 76% in 14 years 
 
Cumulative industrial additive manufacturing machines from 1988 to 2012 
 
The fig. 7 shows the percentage of cumulative industrial additive manufacturing systems installed by country 
from 1988 through the end of 2012. The U.S. lead by a large margin, followed by Japan, Germany, and China 
have the second, third, and fourth largest installed bases, respectively. The other segment includes countries into 
which a relatively small number of additive manufacturing systems have been sold. As of May 2013, 16 
companies in Europe, seven in China, five in the U.S., and two in Japan were manufacturing and selling am 
systems.(http://www.tctmagazine.com/blogs/industry-snapshot/cumulative-industrial-am-machines-88-
12/#sthash.y3orlrye.dpuf) 

 
 

Fig. 7: Percentage of cumulative industrial additive 
manufacturing systems installed by country from 1988 
through the end of 2012 
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Malaysia trends:  Additive Manufacturing (AM) 
 

 
 

 

 
 

 
Fig.10: Machinery & Engineering: Game Changer 

Fig.9: E&E/ICT Manufacturing: Key Clusters 

Fig.8:Technology Trends/Predictions 
 



Figure 8, 9 and 10 above shows the technology trends and predictions in Malaysia. This shows that AM falling 
in two of three catalytic sub-sectors which is Electrical & Electronics/ICT Manufacturing and Machinery & 
Engineering. This indicates that AM trends will grow rapidly in 11th Malaysia Plan. (11th Malaysia Plan IAPG 
Manufacturing) 
 
Uses of industrial additive manufacturing 
 
The fig. 11 shows how organisations are using industrial additive manufacturing systems for a range of 
applications. The information is from a Wohlers Associates' survey question “How do your customers use the 
parts built on your AM systems?” The survey results show that companies use AM technology to produce 
functional parts more than anything else. The second most popular application for AM parts is as prototypes for 
fit and assembly. (http://www.tctmagazine.com/blogs/industry-snapshot/uses-of-industrial-additive-
manufacturing/) 

 
 

Fig. 11:  “How do your customers use the parts built on your AM systems?” 
 

As of today, AM applications have been developed in various industries. Typical applications per industry 
segment are consumer products/electronics, automotive, medical/dental, aerospace, tools/molds and other. For 
example in aerospace and automotive industry lightweight is the key and also reduced their carbon footprint. In 
medical segments it focus on the transplantation of individually designed tissues and organs, development of the 
equipment, which allows the printing of biomaterials and custom-tailored surgery strategies that include the 
replication of anatomic structures, the construction of drilling templates and shortening gauges to enable the 
surgeon to perform very complex surgeries. 
 
Applications of AM in Nuclear Malaysia 
 
Development of radiation survey meter for industrial application 
 
The survey meter is a handheld instrument for general purpose radiation monitoring and surface contamination 
meter. The ability of the device is to detect some or all of the four major types of ionizing radiation, namely 
Alpha, Beta, Gamma, and X-rays. Since Gamma and X-rays are part of the electromagnetic spectrum, 
specifically at its high frequency and short wavelengths end hence very powerful and potentially very 
dangerous.  They can pass through virtually anything, and are effectively shielded or absorbed only by materials 
of high atomic weight such as lead. The device optimized to detect small changes in radiation levels and to have 
high sensitivity to many common radionuclides. The device is designed as a monoblock housed in a plastic case. 
The device uses a Geiger-Muller tube as a radiation detector, which converts gamma radiation quanta to electric 
pulses that are processed by the microprocessor. The number of counts detected by the survey meter varies from 
minute to minute due to the random nature of radioactivity. A reading is expressed more accurately as an average 
over time, and the average is more accurate over a longer time period. The housing for the device was developed 
using the AM techniques. 

 
CONCLUSION 

 
During the recent years, the usage of engineering tools in R&D in engineering development has shown 
increasing trend. The PDC role as technical support has change from support for design and fabrication of test 
rigs and devices to the development of prototypes and pilot plants. In engineering development activities, digital 
prototyping has become one of the important tools in the design and product development process which helps in 
producing higher quality and more reliable prototypes, pilots system and research apparatus supporting Nuclear 
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Malaysia research activities. The advancement of manufacturing technology has made it possible to fabricate 
physical objects directly from CAD data sources. These methods are unique in that they add and bond materials 
in layers to form objects. Today's additive technologies offer advantages in many applications compared to 
classical subtractive fabrication methods such as milling or turning. The product development process and new 
manufacturing techniques had forced PDC engineers to adopt this technology. Fortunately with the new features 
of CAD software, the adoption has become easier and we could exploit its full potentials to our benefit. 
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