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What is MIRDC…
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Introduction

Profiles:

-Established in 1963.

-Employees: ~850 persons.

-Yearly industrial service: 700+ projects

-Yearly Training services: 17,000+ persons

-Verification & certification: 18,000+ 
cases 

Core Technologies:

-Primary/Secondary processing technologies

-Rapid production/Intelligent Manufacturing

-Micro & Meso manufacturing

-Lightweight technologies

-...

2nd Campus

Headquarter in Kaohsiung 
and 9 Branches in 6 Cities 
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Missions

Upgrading Competitiveness of Taiwan Metal Industry

R&D Missions

• Advanced Technologies & Key Components / Modules

• Effective Process Design

• Establishing core laboratories

Industrial Strategy

• Collaborating with industrial, academic and research sectors

• International cooperation

• Industrial clusters

• Technologies transferring
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METAL-BASED

PRODUCTS

MOLD & DIE / 
MICRO

MACHINING

MEDICAL

DEVICES & 
CARE

AUTOMOTIVE

HIGH VALUE-
ADDED

EQUIPMENT

INTEGRATION

PLATFORM

6 R&D Fields

INDUSTRIAL

APPLICATION

FIELDS

Testing and certification 
of equipment for: 
 Energy industry 
 Optoelectronics 

industry…

 Aesthetics of 
Technology

 Eco-friendly 
processing 
technology…

Alloy Design and Casting
Ingot, Rod, Wire, Powder…

 Precision molds and 
components

 Advanced micro 
processing technology...

 Dental and orthopedic implants 
 Minimally invasive surgery 

system...

 Lightweight materials
 Chassis design and 

certification…
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AM Focus…
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Government Policies and Industrial Needs

Government Policies

• Executive Yuan
Taiwan Productivity 4.0 Initiative

• Ministry of Economic Affairs
Higher added-value of product

MIRDC
• The Only R&D center focuses on metal related technologies in Taiwan.
• R&D of metal AM technology is our responsibility and mission.

Industrial Needs

• Innovation for product
• Upgrading of industry 
• Improve flexibility in manufacturing
• …

Opportunity

 Additive manufacturing
• Digital manufacturing
• Small amount of diversity
• Customization…
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Needs: Medical Industry Case

Market Trends($ million USD)

Status

 High dependence to import

 Mainly focused on low-to-medium valued
products

 Demand increased due to aging population

 A variety of medical devices 

Opportunities

High growth rate of markets

Expectable value growth of AM medical devices

Medical industry cluster booming

Customized/complex structure devices by 
clusters jointed with hospitals/research institute 

Examples
Hip cup

Cage

Shoulder Joint

…

Increase export value

Decrease import dependency

Objectives

Taiwan : Import
1 : 9

40

20

60
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Patient 
Information

Patient 
Information

Design

Design

Raw 
Materials

5 Axis 
Machining

Surface 
Roughening

EBAM

【Rapid Customization of Mandible Implant】
Quick response to the customized needs of the hospital

Integrated forming process 
for complex shape product

The materials loss rate of traditional manufacturing process is very high (~80%)

Hard to machine such kind of complex shape products (Ti64 alloys)

Traditional manufacturing process takes long time and hard to fit the surgery 
schedule of hospital (3.5-4 working days)

Current 
conditions and 
requirements

Traditional 
manufacturing 
process

Implementation of 
Electron 
Beam 
Additive 
Manufacturing 
process

Improve materials loss rate 
(from ~80% to ~10%)

Lower cost 
(from 1500-2500 to 300-500 USD/pcs)

Shorten delivery time 
(from 3.5-4 to 1-1.5 working days)

Mandible 
Implant

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwj3h8SZj9bMAhVIsJQKHduEB50QjRwIBw&url=http://goods.ruten.com.tw/item/show?21209043864650&psig=AFQjCNFtisjjkBQ3Lu1lAWsTOynKN3pd0Q&ust=1463196855594753
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwj3h8SZj9bMAhVIsJQKHduEB50QjRwIBw&url=http://goods.ruten.com.tw/item/show?21209043864650&psig=AFQjCNFtisjjkBQ3Lu1lAWsTOynKN3pd0Q&ust=1463196855594753
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Status

Over 89% are small companies (No. of 
employees ≦70)

Shortage of experienced manpower

Needs of rapid response and flexibility in 
manufacturing

Opportunities
Urgent to industry upgrading

Complete supply chain from materials, processes, 
to end users, including surrounding supportive 
equipments, mold & die, and software. 

Equipped with the rapid and flexibility production
of SMEs.

Enhance productivity 
 Increase value of casting products
 Incentive to work in Casting industry

0.0
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30.0

35.0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Gross value Import Value Export Value

Market Trends($ million USD)

3K Casting
• Dangerous (危険/Kiken)
• Dirty (汚い/Kitanai)
• Difficult (きつい/Kitsui)

4C Casting
• Clean
• Career
• Competitive
• Creative

Needs: Foundry Industry Case

Productivity 4.0 
• Automation
• Intelligence
• AM50

100

0



12

Case Design
Air escape channels 
at the top of mold

Conformal air escape channel 
and hollow sand core design

Sand Core 
Molds

3D printing sand 
casts and cores

Prototyping

Design 
Change

Low Yield 
Rate

Trial molding
Air back pressure 

defects

(1)Reduce the cost by 20%

(2)Improve product yield rate 
by more than 10%.

Multi-pieces 
combination

Conformal air escape channel sand cast design.
The integrally-formed hollow sand core design 

could reduce the vapor generation from the 
heating of resin in the sand core.

 The cost of “Lost wax precision casting" mold is high

 The 3 mm thin-wall curved blades of enclosed impeller will generate air back pressure 
under normal atmosphere and results in the defect of insufficient filling 

 Traditional impellers and sand cores require combinative sand core molds, which are 
of high cost and poor combination precision

Current 
conditions 

and 
requirements

Traditional 
manufacturing 
process

Implementation 
of 3D printing 
sand casting 
process

Benefit

【Maintenance and Replacement of Impeller】
Conformal Air Escape Molding Application (1st case in Taiwan)

Impeller
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Fill the Gap of AM Supply Chain in Taiwan

MIRDC

• Materials R&D

• 3D-model design

• Simulation 

• AM powder

• SLM, DED process

High value-added materials

•Ingot: JMatPro, ISM, VAR

•Powder: PREP, EIGA

Process

EBM, BJ , Hybrid SLM

Post Treatment

Milling, Grinding, Polishing, 
AFM, ECM…

Tongtai
Chinup
Cysteel
Paonan

…

Industries

• AM powder

• SLM/DED equipment

• Product design

• Business innovation

ITRI
NCSIST

…

Research Institutes

NTHU , NCKU,
NSYSU, CMUH, 
NTUST, KUAS, …

Academia



14

Recently Results

Materials

Niche alloy/rod/wire/powder (nitinol…) meet the ASTM biomaterials standards

AM Process

Clutch Housing
BJ (casting mold)

(A356)

Hip Cup
EBM

(Ti64-ELI)

Conformal Cooling Channel
Hybrid SLM
(SUS420J2) 

Medical
Industry

Mold & Die
Industry

Vehicle
Industry
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MIRDC's Strategy…
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Facilities related to AM

(Inner & outer surface, 
Materials analysis, …)

Post Treatment 
& Certification

(PBF, DED, BJ, …)

Additive 
Manufacturing

Abrasive Fluid 
Machining (AFM)

Microstructure 
Analysis

Testing of 
Materials or 

Products

Wire-Arc DED

Direct Energy Deposition

Electron Beam 
Melting (EBM)

Hybrid Selective Laser 
Melting (Hybrid SLM)

Alloy Design & 
Melting

Prealloy & 
Wire

Powder

Plasma Rotating 
Electrode Process (PREP) 

(Powder, wire, …)

Phase Diagram Simulation 
(JMatPro)

Powder

Electrode Induction Gas 
Atomization (EIGA)

Binder Jetting
(BJ)

AM Materials

Ultra Sonic 
Machining

5-Axis
Milling

Powder DED

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPqosabipcgCFQqOlAodPFEPJA&url=http://www.arcam.com/technology/products/arcam-q10/&psig=AFQjCNHFEgOIixbKuDxYUf49uBO_uo9A_w&ust=1443943350588114
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPqosabipcgCFQqOlAodPFEPJA&url=http://www.arcam.com/technology/products/arcam-q10/&psig=AFQjCNHFEgOIixbKuDxYUf49uBO_uo9A_w&ust=1443943350588114
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Hongkong
•HKPC
• STC

International R&D Cooperation

Taiwan

Finland
•VTT

Japan
• Tohoku University
• Sodick
• FEI
• TMDU
•NIMS
• JEOL
•ARPAK
• Sagamihara Industrial 

Creation Centre
• IKC
•DISCO
•BIPC
• ClassNK
•Hers
• JEF
• IHI

Unite State
•Georgia Tech
•Michigan University
• ITI
•ALTAIR
• COSMA
•ALLWAVE

Russia
•MSU Science Park
• Zelenograd SEZ

Slovakia
•Chirana

Holland
•TNO

France
•ENISE

Germany
•Deisig Design
• Chemnitz University of Technology

England
•University of Strathclyde
•Heriot-Watt University

Sweden
• Stockholm University
•Arcam AB
•AKERS

• Joint Laboratory
• Joint Project
• Exchange Researchers

Norway
• SINTEF

https://www.google.com.tw/url?q=http://www.yonda.com.tw/product-detail-304999.html&sa=U&ei=nrNVU73SGoWekwX8hICIAQ&ved=0CDcQ9QEwBQ&usg=AFQjCNGhKWFo4isNVbVpXl6BP5V_AFTvQA
https://www.google.com.tw/url?q=http://www.yonda.com.tw/product-detail-304999.html&sa=U&ei=nrNVU73SGoWekwX8hICIAQ&ved=0CDcQ9QEwBQ&usg=AFQjCNGhKWFo4isNVbVpXl6BP5V_AFTvQA
https://www.google.com.tw/url?q=http://xs6927.pixnet.net/album/photo/156458822&sa=U&ei=B7NVU7naI479kAW7woDQCw&ved=0CC8Q9QEwAQ&usg=AFQjCNHjaFlIagzFQAEa_bOPQUn-qCQGxw
https://www.google.com.tw/url?q=http://xs6927.pixnet.net/album/photo/156458822&sa=U&ei=B7NVU7naI479kAW7woDQCw&ved=0CC8Q9QEwAQ&usg=AFQjCNHjaFlIagzFQAEa_bOPQUn-qCQGxw
https://www.google.com.tw/url?q=http://tupian.baike.com/a4_43_69_01300000088817121584697553217_jpg.html&sa=U&ei=vrVVU66aDcbQkAWm1oGwDQ&ved=0CDEQ9QEwAg&usg=AFQjCNGaoKnIK_Pe6kvEJ7h1QyVNxwgKRA
https://www.google.com.tw/url?q=http://tupian.baike.com/a4_43_69_01300000088817121584697553217_jpg.html&sa=U&ei=vrVVU66aDcbQkAWm1oGwDQ&ved=0CDEQ9QEwAg&usg=AFQjCNGaoKnIK_Pe6kvEJ7h1QyVNxwgKRA
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Cooperation Example

Members

PREP EBM A2X
(for aerospace)

Nitinol alloy design 
and melting

AM process simulation

Rod/powder meet ASTM 
biomaterials standards

TOHOKU 
University/IMR 

MIRDC 

Joint Laboratory Joint Project/
Exchange Researchers

EBM Q10
(for medical device)

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPqosabipcgCFQqOlAodPFEPJA&url=http://www.arcam.com/technology/products/arcam-q10/&psig=AFQjCNHFEgOIixbKuDxYUf49uBO_uo9A_w&ust=1443943350588114
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPqosabipcgCFQqOlAodPFEPJA&url=http://www.arcam.com/technology/products/arcam-q10/&psig=AFQjCNHFEgOIixbKuDxYUf49uBO_uo9A_w&ust=1443943350588114
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I3 AM Platform

Basic Technology 
Research

Technology 
Development

System/Subsystem
Development

R&D

Mass Production

Applied Science

A
ca

d
e

m
ia

In
d

u
stry

1 2 3 4 5 6 7 8 9

Technology Readiness Levels 

Innovation Ideas
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I3 AM Platform

Innovation Ideas

R&D

Applied Science

A
ca

d
e

m
ia

In
d

u
stry

I n t e l l i g e n c e
I n n o v a t i o n
I n t e g r a t i o n Pilot Production

Expert Database

Basic Technology 
Research

Technology 
Development

System/Subsystem
Development

1 2 3 4 5 6 7 8 9

Mass Production

I3 AM Platform

Technology Readiness Levels 

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5kYiovbfOAhVImJQKHRoEBJwQjRwIBw&url=http://www.quyouxue.org/travel/news/2016/0201/116.html&psig=AFQjCNGC7EYF8HA7zPdj37pb-sj9CFZS4g&ust=1470940165204488
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5kYiovbfOAhVImJQKHRoEBJwQjRwIBw&url=http://www.quyouxue.org/travel/news/2016/0201/116.html&psig=AFQjCNGC7EYF8HA7zPdj37pb-sj9CFZS4g&ust=1470940165204488
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Prospects…
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Research Campus for AM (2017)

Start of Construction

Complete of Construction

Campus Space 

Floor Space

Jul, 2015

Jan, 2017

17480 m2

5800 m2

3D Printing Center
Floor Space 1124 m2
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Prospects

• BECOME A KEY PLAYER OF AM TECHNOLOGY INNOVATION IN TAIWAN

• ORGANIZE “I3 AM PLATFORM” AND ACHIEVE INTEGRATION SYNERGY

R&D
 Materials

 AM Process

 Post Treatment

R&Connection

 Connecting industry, academia, 
and research institute

 Industries upgrade

R&Solution

 Consulting

 Prototyping/ small batch 
production 

 Education and training

 Incubation
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Thank you for your attention!

研究發展中心

Metal Industries Research & 
Development Center


