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the global markets in biomedical, 
imaging, equipment and photonics 
industries, participated in a SIMTech-
led Collaborative Industry Project (CIP) 
to  shift from traditional trial and error 
methods to a scientific approach based 
on machining dynamic analysis to 
improve machining performance.

In this CIP to provide technology on 
machining dynamics and simulation, 
a customised solution, MILLING 
DYNAMICS System (quick machining 

spindle unit from machining vibration. 
Machining performance is improved by 
avoiding vibration with stable condition. 

PLC Industries Experience
PLC Industries, an ISO 9001-2008 
certified company that produces 
high quality precision parts for 

FEATURE

vibration solver and optimiser), 
was applied. Technical support and 
customised  training of the system 
application to achieve optimial 
machining process parameters at the 
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Tapping on technology and innovation, 
SIMTech aims to transform case 
study-based classroom training into a 
blended learning culture that is flexible, 
just-in-time and relevant to learners’ 
and industries’ needs. This is in line with 
SkillsFuture Singapore (SSG) iNLEARN 
2020 to have all its full Workforce 
Skills Qualifications (WSQ) courses via 
blended learning.
 
Blended learning, supported by 
various learning innovation and 
technologies,  seamlessly integrates 
online learning, classroom training, 
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• optimise integration of printed 
electronics in these applications

• cost modelling for application of 
printed electronics

This CIP also includes printed lighting 
strip, printed segmented lighting, 
printed touch, printed pressure sensor, 
blue tooth, 3D printing, natural fibre 
composite, various types of surface 
coating technologies  and system 
design or functional integration in 
various products for awareness to 
create new furniture, interior design 
and building façade.

For enquiries, please contact 
Mr Rick Yeo, Director of EAC
Email: rickyeo@SIMTech.a-star.edu.sg
Web: www.SIMTech.a-star.edu.sg/EAC

Printed electronics, a set of printing 
methods used 
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GROWING OUR PARTNER’S BUSINESS

Enhanzcom Pte Ltd, an IT 
solutions provider, developed and 
commercialised a software technology 
jointly with SIMTech that creates 
business management systems easily. 
The partnership created UCA (Unified 
Configuration Architecture), a web-
based software development platform, 
which was licensed to Enhanzcom from 
ETPL, A*STAR’s commercialisation arm.

Enhanzcom built on the UCA technology 
and developed the FITPRISE Enterprise 
Management System (EMS), a scalable 
web-based Enterprise Resource 
Planning (ERP) system designed to 
fit and integrate business operations 
workflow in any industry. 

Compared to an off-the-shelf ERP 
system, FITPRISE addresses individual 
company needs and offers  customised 
system modules to integrate a 
company’s business workflows, 
making the whole automation process 
less disruptive to current business  
operations. Its flexibility allows for 
quick integration into companies, 
while its easy-to-use functions and 
simple user interfaces allow users 
to quickly adapt and maximise the 
system’s capability. FITPRISE benefits 
companies, especially SMEs, to 

LanTroVision’s operations, tracking 
projects and making informed strategic 
decision have become much easier.

For SMEs, FITPRISE system’s shorter 
implementation time is beneficial, 
as increased productivity is achieved 
faster.  In current market conditions, 
SME’s ability to respond to changes 
means any technology adoption has 
to be nimble and fast.  FITPRISE EMS, 
with its scalable system architecture, 
fits this requirements to meet changing 
business needs with minimum coding 
effort. 

As part of SIMTech’s initiative to 
encourage SMEs to adopt technologies 
to improve productivity, the institute 
is working jointly with Enhanzcom to 
facilitate mass adoption of FITPRISE 
EMS. SIMTech helps to configure the 
technology application as common 
applications that can be used in 
many industries. To date, SIMTech 
has partnered Enhanzcom to deploy 
FITPRISE  to more than 100 companies 
of which 90 per cent are SMEs. 

For enquiries, please contact 
Dr Lee Eng Wah, Director of MPTC
Email: ewlee@SIMTech.a-star.edu.sg 
Web: www.SIMTech.a-star.edu.sg/MPTC

FITPRISE Enterprise Management System is for use in many industries
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products as well as provide thermal 
management consultation. In addition, 
a test method to evaluate the thermal 
performance and reliability assessment 
of LED luminaire was also transferred to 
the industry.

To-date, SIMTech has successfully 
worked with the end-users such 
as LendLease, Mapletree, Hyundai 
Construction, SportHub Singapore, 
and Dragages, to implement the 
measurement methodology. TÜV 
SÜD PSB, our collaboration partner, 
commented that the methodology has 
tackled reliability issues for adopters of 
LED lighting by obtaining performance 
testing of LED luminaires.

For enquiries, please contact 
Dr Chen Wei Long, Director of SMC
wlchen@SIMTech.a-star.edu.sg 
Web: www.SIMTech.a-star.edu.sg/SMC

The poor thermal design of LED 
luminaire, coupled with Singapore’s 
tropical climate lead to high reported 
failures of LED luminaires in retail malls 
and sport hubs which bear incurring 
high maintenance costs. LED suppliers 
also face high replacement rate for 
defective LEDs.

Some examples of defective LEDs are 
due to inferior materials or less robust 
encapsulation (see Figure 1 and 2) 
measured based on companies’ on-site 
samples. Figure 1 shows the diminishing 
levels of phosphor elements, vital 
for light emission. Figure 2 illustrates 
inferior encapsulation materials that 

LED ASSESSMENT METHODOLOGY IMPROVES 
PERFORMANCE & RELIABILITY 
A systematic approach to identify LED product weakness

degrade very fast in humid and 
tropical climate, significantly reducing 
LED light emission. Another major 
source of failure is the thermal stress 
induced due to temperature difference 
between Printed Circuit Board and 
device electronic components 
(picture above). The root cause is the 
inferior soldering of the electronic 
components (Figure 3) which gives 
rise to local hot spots that accelerate 
device degradation.
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RESEARCH SPOTLIGHT

New generation aircraft utilise 
lighter and stronger materials to 
improve the environment and cost 
efficiency in the transport sector. 
Thus, aircraft manufacturers are 
moving toward lightweight composite  
materials made from light, stiff and 
strong fibres, such as carbon or glass, 
and more flexible polymer systems 
orienting and holding the fibres tightly 
together.  Problems arise when metallic 
parts are connected to these novel 
materials by drilling  and securing 
thousands of titanium fasteners 
throughout the aircraft body. This adds 
weight and significant manufacturing 
cost. A novel joining method is 
preferred. 

A collaborative research team including 
Dr Stefanie Feih from SIMTech and 
Associate Professor Adrian Orifici, 
Professor Milan Brandt and PhD 
student Alex Nguyen from RMIT 

BIO-INSPIRED JOINING STRATEGIES FOR 
LIGHTER AIRCRAFT 
From English Ivy plants to metal-composite joints

University, Australia, has successfully 
demonstrated the benefits of using 
bio-inspired joining strategies to 
connect composite structures to metal 
parts with properties far exceeding 
standard adhesive bonding methods. 
Their research mimics the English Ivy 
plant, which joins materials together 
via tenacious interlocking mechanisms 
active at different scales. 

This inspiration has led to an innovative 
design strategy utilising metallic pins 
protruding from the metallic surface 
and interlocking with the composite 
material. In this work, the titanium 
metal component including its surface 
pins was manufactured with a 3D 
printing process, selective laser melting 
(SLM), where a laser beam is used to 
melt and fuse layers of metal powder 
until the part is completed.   The team 
demonstrated that the titanium surface 
roughness created by SLM is ideal 

for microscale bonding (< 50μm). As 
such, the pins that protrude into the 
composite at the macroscale (>500μm) 
have a tenacious attachment, and this 
synergy produces very high strength 
and absorbed energy as the pins pull 
out of the composite.

The new joint designs result in 
significantly higher amounts of 
absorbed energy during failure 
compared to traditional adhesive 
joints. This slows down crack growth 
and allows reliable joint inspection. The  
new joints have properties far  
exceeding standard adhesive 
bonding or bolt fastening methods 
and additionally allow for significant 
manufacturing cost savings due to 
potential part reduction through 
integrated assembly.
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PAST EVENTS

A number of events were organised in 2017 to engage the industry and forge partnerships

Seminar on Applications of Printed Lighting, Printed Electronics and Other 
Emerging Technology for Smart Home and Building  Facade, 20 Jan

SIMTech Membership Networking Night 2017, 8 Feb

SIMTech jointly organised this seminar with Singapore Furniture 
Industry Council to share various opportunities to apply printed 
electronics and other emerging technologies such as printed lighting, 
printed touch, printed pressure sensor, 3D printing, natural fibre 
composite, printed circuitry for Internet of Things and other emerging 
technology for smart home/smart furniture to inspire the industry in  
furniture and home design,  interior design and architectural design.

The 144 attendees visited SIMTech facilities, and also learnt more about 
a work-in-progress Collaborative Industry Project (CIP) on printed 
electronics. Arising from this event, a CIP was launched in late March
(see page 6 for details).

Close to 250 SIMTech partners; industry representatives from trade associations and government agencies attended 
the networking event. Reinforcing the commitment for closer collaboration, industry leaders from Singapore Precision 
Engineering and Technology Association, Singapore Manufacturing Federation, Singapore Business Federation, 
Singapore Industrial Automation Association, Print and Media Association, Association of Aerospace Industries 
Singapore, Singapore Food Manufacturers’ Association, Singapore Furniture Industry Council, Singapore Transport 
Association, Workforce Advancement Federation, NTUC Learning Hub and representatives from SIMTech, A*STAR, 
Economic Development Board, Jurong Town Corporation, Skillsfuture Singapore, SPRING Singapore and Workforce 
Singapore turned up in full force to network. SMS Networking Night is also an opportunity to update the guests on 
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UPCOMING CIPs

Collaborative Industry Projects (CIPs) are cost-effective R&D platforms, where companies facing 
similar issues work jointly with SIMTech, to develop manpower and technology

High Deposition, Vertical, Dual Hot 
Wire Laser Cladding for Fabrication 
and On-site Repair of Large 
Structures
Launch date: July 2017

This CIP aims to increase the throughput and turnaround 
time in the fabrication and repair of large critical assets 
(FPSO, pressure vessels, crane base, tankage, cooling 
towers) with an innovative single pass, dual hot wire 
large area laser cladding and welding system.

For enquiries, please contact Dr Lim Beng Siong at 
bslim@SIMTech.a-star.edu.sg

Scalable Mobility Platform (SMP) for 
Mobile Robots
Call for Participation

This CIP aims to promote the adoption of mobile robot 
for automating the material transfer through a platform 
technology. Such platform technology features modular 
powered caster wheels that enable the development of 
customised mobile platform to cater for different needs. 
This CIP allows System Integrators as well as SMEs to 
understand such technology and to prepare them for 
developing the mobile robots with desired specification 
requirements.

For enquiries, please contact Mr Tan Chee Tat at:
cttan@SIMTech.a-star.edu.sg

Protective Coating and Corrosion 
Assessment
Call for Participation

This CIP aims to develop and apply advanced surface 
coating processes via Physical Vapour Deposition  
coating, Thermal Spray coating, Electrochemical 
processes, anodising, electroplating, consing, elect en3ea 5tru0l  at:
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UPCOMING ACTIVITIES

PE WSQ Graduate Diploma in Manufacturing 
Operations Management (MOM)
Module 2: Operations Analysis
3 April 2017 | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Graduate Diploma in Mechatronics 
Module 2: Enhance Control Performance of Precision 
Machines
3 April 2017 | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Improve Manufacturing Productivity 
through Energy Usage Pattern Monitoring and 
Analysis
3 April 2017 | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Operations Management Innovation 
Programme (April Batch)
5 April 2017 | 8.30am - 12.30pm, Fusionopolis Two

PE WSQ Operations Management Innovation Lean 
Improvement Towards Excellence (OMNI-LITE)
5 April 2017 | 8.30am - 12.30pm, Fusionopolis Two

PE WSQ Implement LEAN Manufacturing (Batch 17)
7 April 2017 | 1.00pm - 5.00pm, Trends360

PE WSQ Implement LEAN Manufacturing (Batch 18)
11 April 2017 | 8.30am – 12.30pm, Seng Heng Engineering

PE WSQ Graduate Diploma in MedTech 
Manufacturing
Module 2: MedTech Manufacturing and Quality System
11 April 2017 | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Implement Manufacturing Data Mining 
Techniques
20 April 2017 | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Graduate Diploma in Manufacturing 
Operations Management (MOM)
Module 3: Manage Manufacturing Execution System
3 July 2017  | 6.30pm - 9.30pm, Fusionopolis Two

PE WSQ Graduate Diploma in Mechatronics
Module 2: Enhance Control Performance of Precision 
Machines
3 July 2017  | 6.30pm - 9.30pm, Fusionopolis Two
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About SIMTech
The Singapore Institute of Manufacturing Technology (SIMTech) develops high-value manufacturing technology 
and human capital to enhance the competitiveness of Singapore’s manufacturing industry. It collaborates with 
multinational and local companies in the precision engineering, medtech, aerospace, automotive, marine, oil & gas, 
electronics, semiconductor, logistics, and other sectors.
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