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The Pace of Technology Change is Unrelenting

Obsolete companies:

Source: Adapted from A*STAR Chairman’s Workplan Seminar presentation

Source: McKinsey & Company



Manufacturing – A Key Pillar of Singapore’s Economy
Singapore: A Globally Competitive Manufacturing Hub 

Manufacturing VA by 

Industry Cluster 

(2014p)

Source: Department of Statistics Singapore

GDP contribution

20% Mfg share of Singapore GDP

Employment contribution

>500,000 Diverse manufacturing jobs (14% of total 

employment)



Drivers for the Future of Manufacturing
(Source: World Economic Forum, 
http://www3.weforum.org/docs/GAC16_The_Future_of_Manufacturing_report.pdf)

Drivers for the Future of Manufacturing

Innovation critical to develop 
new products, processes and 
systems

The industry, skills and R&D must 
converge

This is reliant on a dynamic 
environment that is supported 
by Public-Private Partnerships 



About A*STAR

Annual Outputs (FY2011 – 2015)

MISSION
We advance science and develop innovative technology to further economic growth and improve lives

>2,800
Papers published a year

MNCs
, 55%

SMEs, 
38%

LLEs, 
7%

>1,700
Industry projects a year
5 Industry projects a day

>200
Licenses a year
4 Licenses a week

>14
Start-Ups a year

>270
Patents filed a year

1
RSE spun out to industry a day*
*average number of Research Scientists and 

Engineers (RSE) per working day in a calendar year 



About ARTC
● An initiative by A*STAR in partnership with NTU

● Model – 1st Centre in Asia adopting the AxRC model of Industry-Led 

Public-Private Partnership across Supply Chains

● Mission – To Bridge the Gap from Research to Industry Applications 

for Remanufacturing & Manufacturing for Cross-Sectorial Industries

● Vision – World Renowned Industry-Led Centre of Excellence for 

Remanufacturing & Manufacturing Technologies, Processes and 

Systems

● Currently 48 Industry Members

ARTC Grand Opening by S. Iswaran, Minister for Trade and Industry (Industry) on 

the 28th Jan 2015



Global Advanced Manufacturing Research Centres (AxRCs) 

Advanced Forming Research Centre 
(AFRC)

National Composites Centre 
(NCC)

Advanced Manufacturing Research 
Centre (AMRC)

Nuclear Advanced Manufacturing 
Centre (NAMRC)

Commonwealth Centre for Advanced 
Manufacturing (CCAM)

Advanced Remanufacturing & 
Technology Centre

Manufacturing Technology Centre 
(MTC)

Model 

● Strong Industry Pull

● Industry Scale Equipment 

● Full Scale Components 

● Collaborative Membership 
Framework

● Project Managed with Scale 
and Pace 

Visit by Singapore President Dr Tony Tan Visit by Her Majesty The Queen
US President Obama announcing new efforts to support 
manufacturing innovation and insourcing



Historic Constraint to Technology Development

1 2 3 4 5 6 7 8 9

NTU & IHLs

Industry

TRL

Technology Readiness Level

Research Production

Product and Business Challenges Demand the 

Development of New Capability to Remain Competitive 

Development

SCIENCE

ARTC
(Addressing ‘Valley of Death’)

● Collaboration to achieve Advanced Manufacturing Capabilities Faster, Better & Cheaper
● Staying Competitive and ahead of Technology Disruption

A*STAR Research Institutes



Currently 48 Industry Members and Growing
Focus sectors

Aerospace Machinery Oil & Gas Marine FMCG

Anchor /

Tier 1

Tier 2

Tier 3



Industry-Led Model & Project Framework

• Engaging SMEs for 
support

• Equipment optimised
for future applications

Equipment & Services Providers

Small & Medium Enterprises

• Real 
industry   
needs

OEMs & End Users

• Expanding service provisions to 
members

• Achieve 
industrial 
solutions 
faster & 
cheaper

• Engineering support or customized 
auxiliary equipment

Anchor / Tier 1 

Tier 1 / Tier 2

Tier 3

Membership Tiers

● Membership Drives Mutual Commitment, Trust and Long-term Deep Partnership 

Core (Joint) 
Projects

Member-Specific
Projects

• Solving common 
problems through cost 
sharing

• Creating and sharing 
best-in-class knowledge

• Early co-development 
with supply chain

• Directed by Individual 
Members for their specific 
needs 

• Bilateral (e.g. OEM+ARTC), 
Tripartite (e.g. OEM, 
Supplier, ARTC), etc.

http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xqJcNKwFLZ4aDM&tbnid=Wg3_DFUuntdv-M:&ved=0CAUQjRw&url=http://blog.resourcepro.com/2011/10/&ei=BRSDUoDpO5C3rAeg44G4CA&psig=AFQjCNFUiyoa8H2EmdF5aHsj3kxhl0tfhA&ust=1384408444861676
http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xqJcNKwFLZ4aDM&tbnid=Wg3_DFUuntdv-M:&ved=0CAUQjRw&url=http://blog.resourcepro.com/2011/10/&ei=BRSDUoDpO5C3rAeg44G4CA&psig=AFQjCNFUiyoa8H2EmdF5aHsj3kxhl0tfhA&ust=1384408444861676


Borderless Collaboration Across Agencies

● Overseas connection 

for SMEs

● Co-shaped Business Model

● Company introductions

● Steering & Programme Boards 

Participation● Identified need for a PPP 

Translational Centre 

● Initiated EDB, NTU & JTC start-up 

partnership

● Initial start-up space

● PhD Scholarships, Interns & 

Student projects

● Steering Board

● SME Engagement

● Steering Board Participation
● Formally known as WDA

● Skills Future

● Built state-of-the-art Industrial 

R&D Facility 



Core Technology Themes

Advanced Robotic Applications

● Adaptive robotized finishing

● Intelligent inspection system

● Automated cleaning system

● Collaborative robot

Industrial Additive Manufacturing 

● Product design optimization for additive manufacturing

● Quality and lifecycle management of feedstock material

● Process optimization for material performance and part validation

● Post-process machining and surface finishing techniques

Advanced Remanufacturing

● Integrated adaptive repair processes

● In-situ repair

● Rejuvenation of end-of-life components

● Adaptive machining of components

Data-Driven Surface Enhancement

● Adaptive surface profiling and controlled material removal for 

complex and inaccessible features

● Environmentally friendly in-situ surface modification

● Residual stress profile control and characterization

Intelligent Product Verification

● Non-destructive evaluation technology for inspection and sentencing

● In-situ measurement and inspection for process control

● Contact and non-contact scanning and measurement

● Condition Monitoring and Lifetime prediction 

Factory of the 

Future: ARTC
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Aerospace Ecosystem

1 2 3 4 5 6 7 8 9

Local SMEs Technology, Software Providers End Users

● Drives aerospace capability translation across supply chain

TRL

Technology 

Readiness 

Level

Research ProductionDevelopment

A*STAR 
Aerospace 

Consortium 

• Drives pre-competitive Aerospace Technology R&D

Some Major Events & 
Engagements

Rösler Aerospace Workshop

(29th Sep 16)

Rolls-Royce Global Supplier 

Conference

(21st Feb 17)

Joint Visit by Rolls-Royce, 

SIA, and SIAEC

(18th Nov 16)



Industrialisation
of Additive 

Manufacturing

End Users
3D Printing Technology / 

Equipment Providers

Measurement 
Technology Providers

Powder 
Providers

Software Providers

Source: Oak Ridge National Laboratory Source: ARTC

Additive Manufacturing Ecosystem Some Major Events & 
Engagements

AM HSE Seminar

(Upcoming – 4th Aug 17)

AM Dialogue with Members

(21st Apr 17)

NAMIC AM Summit 

(6th Apr 17)

Additive 

Manufacturing 



Examples of Advanced Manufacturing Solutions Developed with Industry

Automated Masking
● Controlled process

● Savings on cycle time & cost

● Peel off after use

CO2 Robotic cleaning

● For Re-manufacturing

● No damage to substrate Automated Deburring

Cobot Development

Other solutions:



The Model Factory @ ARTC is a public-private partnership programme to co-develop a model factory for Future of 

Manufacturing (FoM) technologies, based on real applications in advanced manufacturing and remanufacturing

Model Factory @ ARTC Programme

Generate awareness for 
Smart Manufacturing agenda in 
local manufacturing facilities, 
and spur implementation of 
brownfield transformation 
initiatives for productivity and 
competitiveness gains in 
Singapore

Provide a training ground 
for future engineers and 
create a digital culture for 
knowledge management

Regular sharing of best 
practices to facilitate 
value capture through 
review of latest learning

Generate potential 
intellectual property 
portfolio in Industry 
4.0 technologies Foster industry 

alignment by Identify list 
of immediate outcomes 
from the FoF
development

Jointly develop a 
test bed model on smart 
factory where heavy equipment 
industry players (aerospace, 
marine, machinery) can 
validate and  test new concepts 
for the next innovation of 
manufacturing 

Partner industry membersA*STAR’s RIs & IHL



Advanced discrete 

manufacturing line

Additive 

manufacturing line 

Continuous 

manufacturing line

• Focuses in processes addressing 

components of low volume with 

high complexity

• Addresses high volume 

products  

• Pre and post AM  processes

• High mix with high complexity 

components

• Potential for incorporation with 

Advanced Discrete Manufacturing 

Line [Phase II]

1

2

Model Factory @ 

ARTC Testbed

will focus in 3 

production 

methodologies and a 

Virtual Demonstrator

Virtual Demonstrator

4

• Digital Twin for product 

development, simulation and 

production performance 

management

• E2E digital thread [Phase II] 

Model Factory 

Phase 2

3

Model Factory @ ARTC Testbeds

Gearbox 





Thank You for Your Time!
www.artc.a-star.edu.sg
david.low@artc.a-star.edu.sg


