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2015, I claim this year is “the first year of MIM industry on Taiwan
and China of 4t decade” . Chinese and Taiwan technical teams
effort in the past several years, and we thanks in advanced suppliers
guiding from Germany, American, and Japan also. From tooling
simulation design, mold fabrication, material preparation, feedstock
kneading, feedstock pelletizing, injection molding, de-binding,
sintering, post treatment, and inspection technology to MIM
products shipping, each stage of the MIM process had blossom fruit
and mature with public, fair, and peace in this land of world
manufacturing center - China. Let us share this age of beauty been
open.
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The above sentence were from Chinese poetry. The author is a star
general :Yue Fei. Them are very fit to describe all MIM industry makers in
Chinese and/or Taiwan. Let me transfer them in English as below (Just for fun!):

SELP4
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English
We worked on powders and feedstock through three decade. (since 1985 ~

1994, 1995 ~ 2004, and 2005 ~ 2014)
We walked through eight thousand miles company with the moon and clouds.
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Gravity and friction are our enemies.
Dr.Q PIMA-CN
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Overview of MIM industry in Taiwan and China
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MIM process flow chart
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The earliest MIM of Taiwan and China

« Global MIM beginning in the America Parmtech first MIM part
- 1920s' CIM
— 1970s Dr. Raymond E. Wiech Jr. was the first MIM researcher
— 1970s Parmatech was the first business company
- Hi& Taiwan
— 1987 YITEC transferred technology from Japan YITEC. It was the first
company.
— 1988 Profess K.S. Huang (=1 #13%) from Profess R.M. German, RPI
MIM Lab. Setup the first MIM lab. in university Taiwan.
« B China

— 1995 Academician and Profess Boyun Huang started the MIM lab. in
university Central South.

— 1996 JinZhu was the first business company
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Distribution of MIM factories

1. Taiwan. Earliest into MIM
industry on 1970s’ . ~30
factories. (Small and middle
size)

Beijing area: about 15
factories. (Small and middle
size)

Pearl River Delta: highest
density of MIM factories due
to there is the 3C products
manufacturing center of the
world. Over 80 factories in this
area.

. Yangtze River Delta: Here is
next battlefield of MIM in
China. Largest size factory in
here. Over 40 factories in here.
North-west zone: new area
less than 15factories.
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Capability of MIM of World v.s. China

(Red Text were status of China compare with the world wide.)

« Large quantity 200,000 per year of the world/ 20,000 ~ 1,000,000 per
day at least

« Small and complex shapes/ More thinner and appearance requirements
« 75 features/ less than 50 features

« 25mm length/ less than 20mm or over 150mm length (Record: $240mm
or 300mm length)

« 5~10g mass/ lessthan 1g or over 2000g mass (Record was 2700g.
5400q tried in this summer.)

« Standard materials/ Major in SUS 17-4PH and 316L
« Near full density/ High gloss on surface
« Competitive properties of fully density material / Same requirements

“ Notes
Reference data: Profess R.M. German & Dr. Sander Atre,
Powder Injection Molding - Global Market, 2014
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Special recorded of MIM in Taiwan and China

Highest density of MIM factory in Pearl Rivers Delta area. (over 50~)

Large quantity over 6,000,000 pcs per day and keep six weeks in peak
season of one part.

45 model start tooling at same time (one month) of SIM trays.

Dimension of final product: $240mm (will be go to ¢ 350mm) / 300mm
length/ 35mm thickness

One piece weight of 5400g possible

From 0% to 100% mass production in three months by customers’
requirement.

Batch type vacuum furnace with a 240L graphite box is standard.

Stainless steel (SUS 316L & 17-4PH) and heavy alloy products (W-Ni-Cu) by
MIM process demand has increased year by year

POM base feedstock over 60% makers used. It is the main effect of a MIM
factory could running without material preparation process in China.

Only less than 5% MIM makers use thermal de-binding base feedstock
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Standard manufacture cell : 1-3-1-1

The 1-1-3 cell include:
— One hybrid mixer
— Three sets injection machine (50~90 tons)
— One batch type vacuum furnace with 240L graphite box
— One batch catalysis de-binding furnace with 300L steel box
— 20 employees for OP. and 2 engineers
— 3~5sets molds for production, 1~2 sets molds for development

10 million RMB ($1.6 million USD) sales amount per year (90% efficient at
least) of the 1-1-3 cell

Scale MIM factory:
—  Micro size: 1 ~ 2 cells (240L ~ 480L)
—  Small size: 3 ~ 5cells (720L ~1200L)
—  Middlesize: 6 ~10 cells (1440L~2400L)
—  Largessize: > 10 cells with continue (progressive) furnace

Vacuum furnace : 468L to replace 240L (graphite box) already in middle of
2015. The new MFG cell maybe changes to 1:5:1:1with double capacity

than the old MFG cell.
PIMA-CN
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MIM MEFG cell standard by ABC before 2015

« Arburg index: Hydraulic system to Large size MIM
part

« BASF index: CIP (Carbonyl Iron powder) and
Catamold® feedstock

« Cremer index: 1 XL = 10 liters pre hour = 10L/hr
— 330cmX330cmX90cm = 9.8L ~~10L
— IXL*24 hrs = 240L = H RS ZEZEEHIXEFE £1970~2013)

— 240L *20 (days of month) * 10 months = 4800L, it is a basic

production cell product 800,000RMB (130,000USD) in one
year at least.

PIMA-CN



20155 [

We re-new O

BEME

_|1/ \

R
1

»

EMIMEERERF
efine of MIM MFG process

_ AI: / N :I::I:
C Hb

_ R
L iﬂi/\
BRI 17

PIMA-CN



&b FEMIMiES:
Trend of Taiwan and China

« China
— M style of MIM product scale — Max., Min., and Mass volume
— MIM parts for smart phone were living products of China MIM factory
— MIM application has been spread gradually

— Management system progress too slow effects of automotive
and medical part procurement orders

— Material preparation process become a most important key

e Taiwan

— Wide products application of MIM

— Large factory transfer to China for production due to customer
requirement

— Chinese technical ability improvement makes Taiwan manufacturers are
facing a threat of survival
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Elements of MIM technology popularizes in China
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Standard manufacture cell ; 1-3-1-1
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Key points of MIM industry rise up of China

In order by time and explanation of red text on follow pages only

2008
PC)
- 2009
- 2010
- 2011
major m
- 2012
2013

Core of the manufacture center of the world. (Example: Laptop

Black box broken of binder recipe crack
APPLE accepted the MIM process for metal parts production

BASF feedstock price down and POM base feedstock became
aterial

Close cooperation of MIM makers and vendors
Quick localization of MIM hardware and software suppliers in

China. POM base patent valid

2014

Smart phone of Chinese brands rise up lightning

PIMA-CN
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Core of the manufacture center of the world

Talent shortage
— Employee + Engineers + Managers
« Government policy for MIM

— Land + Tax concessions + Resources support (Electric power, water
system, and traffic network)

« Orders

— Industry applications + Supplier chain concentrated + Market
requirements

« Capital
— Hot money into MIM industry
« Capability

— Knowledge and technology learning + Recruit and jump

PIMA-CN
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Localization — I: Hardware development

« Optimization as lightning of all special MIM equipment
« Keeping quality and cost down
« Example brands: (equipment for four major process)
— e Feedstock preparation and recycle process: H % & GREELONG

— &7 Injection machine: #XHAITIAN (hydric type) and £/55ZHAFIR
(electric and hybrid type)

— MR Catalysis de-binding furnace: HfB&SIBARER/Z 45 1% SINTERZONE

— J% Batch type vacuum furnace : &K% HIPER

PIMA-CN
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Localization —II: Material, software, and system

« Material of MIM = Powder + Feedstock (from north to south)
— Beiling ATM (Powder) Winners (Feedstock)
— ShanDong ZTP (Powder + Feedstock)
— JiangSu TianYi (Powder)
— HuNan: Hengi (Powder)
— JiangXi Yuean (Powder + Feedstock)
— GuangZhou, Research Institute of Non-ferrous Metals (Powder +

Feedstock)
— ShenZhen, Cadam (Feedstock) AA d 2N
« Simulation Software ol DIONIG | N?O)‘S:’; S‘N

— MODEX3D from CoreTech System Co., Ltd. It was a best software to
predict dark mark (powder and binder segregation) on green part
before tooling development.

« Automatic of robots and CCD inspection system

PIMA-CN
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Smart phones brands rise up lightning in China

* Top ten brands of smart phone
— COOLPAD
— GIONEE
— HTC

— HUAWEI* et
— LENOVO ZTEqJﬁ qm'tﬂ;ll:-ifﬁhr Coolpad @ Fervowno I Git)NEE

— MEIZU

— MI*

— OPPO oppro M=V gﬁé vivo
VIVO* HUAWEI

— ZTC

*Top three in China PIMA-CN
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Star products review
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What is a star product ?

1. Over 50,000 pc/day record at least
2. Continue order keeps one year

3. Three large size vendors to supply it
at least

PIMA-CN
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Cam for hinge of laptop and notebook PCs

http://www.uneec.com/ Legend

« Year: 2005~2008

« Major material : Fe-2Ni & SUS
440C

« Application: Two pair cams were
assembly into a laptop or
notebook PC for screen and main
body connection.

= L FER - %7 O E 8Lk A
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Metal logo for Black Berry handheld devices

Legend

* Year: 2009

« Major material : SUS 316L

* Application: Mirror like metal logo of
Black Berry cell phone and smart phone

http://cn.blackberry.com/
NREED : RiEE
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Kick-stand of smart phones

Legend

Year: 2010
Major material : Fe-2Ni
Application: Kick-stand of smart phone

http://www.htc.com : HD7

RREER : T E R HE
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Kick-stand and power adapter of tablet PCs

Legend

 Year: 2011
« Major material : SUS 316L and 17-4PH

« Application: Kick-stand and power
adaptor head of Surface, it was on the
tablet PC of Microsoft — “Surface”.

9000

15 BAREH
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Metal housing of lightening cable of APPLE devices

Legend

* Year: since 2012

« Major material : SUS 17-4PH

« Application: Metal housing of lightening
cable of Apple handheld devices

http://store.apple.com

RREEE : ELE, KEERIRE
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Metal buttons of smart phones

Legend

e Year: 2013

* Major material : SUS 316L

« Application: Metal buttons of all smart
phones

RREED . Eht
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IM trays and camera decoration ring of smart phone

Legend

* Year: 2014

« Major material : SUS 17-4PH and 316L

« Application: SIM trays (Single and dual
tray) and decoration ring of camera of a
smart phone

RREERD . PEIAIT70%MIMRE
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Let’

s open up next golden decade

2015 to 2024
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Market prediction demand and the total sales amount of
MIM parts on Smart phone application in China

Prediction MIM Parts amount of Smart phone, 2015.3
Demand Parts name
Brand Amount SIM tray | Camera R.| FlashR. | Butt.. 1/O port Hinge Total number of sales

Huawei 30,000,000 4 120,000,000
OPPO 30,000,000 4 2 180,000,000
VIVO 20,000,000 4 80,000,000
MI 5,000,000 4 2 1 5 60,000,000
MI 30,000,000 4 2 3 270,000,000
MELZU 5,000,000 4 1 25,000,000
ZTE 10,000,000 4 40,000,000
LENOVO 30,000,000 4 2 1 3 300,000,000
COOLPAD 30,000,000 4 2 1 3 300,000,000
ASUS 5,000,000 4 1 25,000,000
HTC 30,000,000 b p. 240,000,000

Tatol 1,640,000,000

1,640 million of RMB
(6.4 hundred million USD)
This number without APPLE/SAMSUNG/SONY parts
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Risk: e-SIM will be replace real SIM card
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Volume Powder Loading to face new challenge
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Volume rate vs. OSF

Total volume Metal OSF

New POM Base

Feedstock Tech.

OSF forward to 1.126

1.160~1.169
Present recipe application —

1000 620 380 1.1727
1000 600 400 1.1856
1000 575 425 1.2026
1000 550 450 1.2205
1000 500 500 1.2599
1000 450 550 1.3050
1000 300 700 1.4938
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Enemies surrounded of metal part process

Density

Liquid metal® process Freedom of material " Surface roughness
Forging

Lost-wax casting

Accuracy Production cost

Press Molding of PM

3D Printing

MIM Manufacturability Freedom of Design

Mechanical properties

PS. Each process without second process by CNC machining
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Personal feelings

AEEMAIIE! MIMEZEP, EEVFEAIMA!

Keeping go on, MIM industry need more younger
people join.

B H AR EEGHABCEE REMIM I EpIAE! |

Thanks for Japan & ABC to lead MIM industry forward!
Thanks ABC to lead MIM industry forward!
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Thank you & end!
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