Status of MIM in Greater China
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Many a little makes a mickle, and unity is strength.
BORIE « BERM







The rise new power of MIM - Asia
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e Most Asia MIM factories in pool of blue dotted line. A& %
Necessity of progressive furnace (SZS expect) 45 & A9 )
All top 10 MIM factories were APPLE AVL (Approval Vendor List). + A T &R

Top 10 MIM factories

(Sintering Cp.>10,000 Liters)
10 KMIMJ# A H Z 100007t 8E 7]
China B[
e Gian (Changzhou/Dungguan)
e Future (Shanhei/Shenzhen)
e  Amphenol(Hangzhou/Yunnan)
e CNI (Gaungzhou)
e Foxcon (Gaungzhou)
e UNEEC (Dungguan)
Singapore #M3K
* DYT (SG/Anhui, China)
India ENE
* Indo-MIM (Bangalore/Texas, USA)
Taiwan & &
e SZS (New Taipei City)
e TYP (Tauyuan/Wujiang)
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Distribution of MIM factories in Greater China
AKPEEMIM LIRS H

Sort according to start year

E eSS EIES Y

Taiwan S&ith & >30
. North area FEILHE(RIZESE) >15
3. South area EFItNE >90

(Pearl River Delta, Hunan, and Hong Kong¥k = AL = & E)

o=

4. East area FERIHE >40
(Yangtze River Delta KE—=—B=#1 « 1B8iF)
5. West area Fidbi & >15

* 200 MIM factories running until 2016 # 5t £2016 K P ZEE #E718200X MIM T &
 The highest density out of the world of MIM factory in zone 3. SE3EMIM LM Z ERHERES
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One stop shop street of MIM on Pearl river area
= BmAIMIM—E S (M E 18)
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Pearl River Delta (blue dotted line)
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Connection MIM three cities subway
will done on 2018 %5 B Bk 48 = {35k
B A

50% mobile phones assembly from this
area. tH5R50% FHEAHIS T IL

The highest density of CMF (Color,
Material, and Finishing) factories,
metal precision CNC machine sets,
mold and tooling of duplication. B
HRAFEREMNREEE - BHEMILER
BUREBRRETH

Most young people here to achieve
entrepreneurial success Bz % FE AT

e 5aY

* The MIM school will setup in Changan town of Dongguan city. It is on the center of one stop shop

street. MIMEE G RU EREHREZIHE - AIRMIM—IFERIPE, -
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Total amount of 3C devices possible use MIM part in G.C.
AhEBICERTAEEAMIMB HH4RETE

Brand MIM Parts Amount Assembly price Total output
oo 8 =T (M pcs)BEH #4{8 (RMB) (M RMB)
APPLE i-phone 200 | Structural 5 100
APPLE i-Pad + mini Pad 100 | Structural 6 600
APPLE Air-book 30 | Hinge assembly 12 360
APPLE 1/O plug 600 | Lightning +TYPE C 1 600
Microsoft Surface/Pad PC 30 | Hinge assembly 15 450
Huwei Smart phone 120 | SIM tray/Ring/Button 3 360
OPPO Smart phone 70 | SIM tray/Ring/Button 3 210
VIVIO Smart phone 70 | SIM tray/Ring/Button 3 210
Ml Smart phone 60 | SIM tray/Ring/Button 3 180
Other brands | 3C device 200 | Structural 2 400

MIM assembly total amount 4,370
Pure MIM parts output without C/F treatment (60%) 2,620

CMF = ColorEE €8/ Material # &/ Finishing RE ZIE
PIMA-CN & ACMT 2017 in APMA



Total amount of MIM market on G.C., 2017
AKPEBMIMTISGEHEAE

MIM Products Product application Possible area
——— e SIM tray/structural &5 8EF 1
wEmumeEo | Wearable/ watch ZF & & 4,370 1,3, &4
PRI TEER . L aptop/Smart phone £ E
Metal hardware e Power tools and lock industry T & 500 53 84
hEEm o Kitchenware BB 150 Y
Cosmetic hardware | Zipper fi§ P Y
SRE AT  Bag hardware B8l A
Military * Weapons &, &%
BT « Defense tools P2 T H 700 1&5
Total amount 5,920 | 25% of the world

v MIM process with low carbon emission and less pollution to avoid Haze on China. It is a new
opportunity of MIM. MIME 2RV B HERL BT - oI RZERE - HIXMIMRREZE—
ErtEs

v | phone 8 of APPLE maybe back to use stainless middle frame. It is a good opportunity of MIM
parts also. ESHERE/\ N FHEXEZALHMPIE - EXE—EAMIMBEHNEFES -
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Milestone of MIM market and technology development
MIMTI 38 5 £ R BY & R &1 B

Market ™17

« Growing number of . APPLE bedan touse + Local smart phone began ‘

+ Incubation phase until companyfoundation MIM artsg/ﬁf%/\ﬁ}'l- touse MIMparts/FEFF + Age of Integration
mainstream [ER AT R REAMIME A NIFAERMIME process with MIM is
production technology PN . St:'(:n rowthon MIM + Production coming /Z&MIM]
/EREEMERERIRAIE || « MIMinto NB hinge A T equipmentsstarted 2T SR
MEFRA application / MIMj# MII\L/JIFirXJiEJZJﬂﬁ%}] ’ localization in China /4

AZIAIT S IREPEAIMIE

1972~1980 =» 1990 = 2000 =

Better tolerance /E#F Processsimulation(Mold : :
More special material

Sinking number of Increasing material BN flow)/FI AR A

bindervariations /Zh%5 diversity /M4 Qe s appliesMIM process /
60 P4 TR R Catalytic de-binding (Moldex 3D #&37)

Wax base become SC G e system and POM base Micro MIM parts <0.1g / S5 3545 SR HL LB

/u = MlM%U*ﬁE
major binder system / MIM parts /MIMZ 44 Sl S A

£ Zero defect on MIM
BB N R FHAHEAICER RS e e nr 20997 A part e

Technology i

EPMA

7 S
Al

EtZBE L EPMA 2013 MIM in Europe PIMA-CN & ACMT 2017 in APMA



Key parts of the rise of G.C. MIM industry (l)
ApEEMIMER BEMNBEEMIME G4 22—
Base of optical fiber connector since 2010 s:4E =3 5 EE

MIM part

Base of optical fiber connector for high speed signal transmission ( Ceramic is Zr20 tube with
stainless tube, CIM picture from CCTC Y| =IRIE M) SESIRIE MBI E L

® MIM 304L or 316L A # M 304L 5% 316L

® MIM + LASER welding with SUS and ceramic tube in assembly as above picture. Accessory of serve
PCBA devices. 6~10 sets in one PCBA for light firer connection. #2 A W\ /B I1EE AN E F M E U
R - BRI EEEREe~10AEERCHERFER -

® Over 2 billion pieces. (Sustained increase ), cumulative output value greater than 2 billion RMB. £
DEMBEREACHFEIFEBN) - MarEmMEARBNEEBIU L

® Maximum record :50 million pieces pre years. et E4LFSFATEE
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Key parts of the rise of G.C. MIM industry (ll)
AP EEMIMEREEMNEEMIME G4+ 2
Lightning connector male side since 2012 FEZEAIR

Male side of the APPLE Lightning connector
SARNEEEER AN

® MIM 17-4PH )L ERAE(E A58 8 17-4PH

® MIM + CNC + Nickel plated B B + BUZAN T + #E 58

® Lightning connector is an shared accessory of most APPLE devices. B8 E 12 IEE B AE D aRER
R a8

® Over 10 billion pieces. (Sustained increase ) Cumulative output value greater than 10 billion RMB.
HEERHEEFELNER) heTBB10E T AREBEE -

® Maximum record : 6 million pieces pre day and keeping six weeks. This was a

very special record in MIM 3C product. EXKH &L . EENEEVSHeEEEM
MEE#Lix - E3CEmFERAMIMBGERMKREN -
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Key parts of the rise of G.C. MIM industry (lll)
APEHEMMERHEENRABMIMEG 2=
SIM tray of smart phone since 2012 ZE&:F 1T

7>

SIM tray of Smart phone
EREFHANRIT

® MIM 17-4PH (major) or 316L)0BAE (LA #17-4PH (X BB 43) 2k 316L

® MIM + Re-strike +PVD + Laser curving. And, some special materials assemble with MIM (include:
plastic insert molding, plastic assembly, and Al CNC parts) B X5 B2 + BB + EZC5EE +
EHMZ - FZRANCMFEIEE A LERASHMNHZWEB e - BHEBEB Y - a5
MEHRIAHEER)

® Applying in smart phone of China brand. P E fr N EREF T EEH

® Over 10 billion pieces. (Sustained increase ) Cumulative output value greater than 50 billion RMB.
HEIEEALEEFELEDR) GBS0 TAREES -

® Over 50% MIM factories made this product. (2015 and 2016) TEBEMEZE

D—FdElMiv IR EE A4S RV = o
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New MIM orders, where they are?
s iRy - FMIBVFRET ENE?

ot good still. This is a common problem on
IMBYRTEERBR) - BEEmEA—HILRA

MIM Orders are never reduced, bu
the MIM industry in Greater China.
i - ER—EZENRE -
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We knew already
IR{ERFIANE
Major deformation points of MIM parts MIMERZFTENRAE

Feedstock with high friction force during process IR} A SIS EE S
Gravity influence drooping of MIM green part E /J£f; 5748
Phase change during heating process ESi2BZAYAEA(E

AN NN




New te_chﬁ'lc;logy ;
T+ 1l "
Go to the future, let’sistarting from powder #EA”R%K” . {EHRFAA

v 'Bon't just rély.on 3C products F8ERkSE3CEm
o not make a[;'pfﬁarance MIM parts_only. The mechanical properties have to care also. &
BEREREINGMG - Alig M EEm AR -
v' Upgrade ours knowledge and improve qualities for Ml-rﬁparts. 1 F F MRV AN 38 Bl o=

:Ieturn to classroom and pick up MIM textbooks again. E#[EIEIZZE - EEMIMER A "

MIMEfmmE .
n

"
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Powder grade from a powder vendor
7K R E R E AR

Mesh # - Output rate Suitable product
BRI i EHE(%) SEHER
+300 >50 100% Thermal coating, PM, and 3D printing
-300 ~ +500 30~ 50 75% 3D printing and MIM adjusting

-500 ~ +800 20~ 30 50% MIM(structural/exterior decoration)
-800 ~ +2000 7.5~ 20 5% MIM(High polishing surface)
-2000~+10000 §1.5~7.5 2~3% 1MIM, Hard metal forming, and cer-met
-10000 <1.5 1% compound for MIM process.

———

-
. [T
LY e
Powder vendor supply powder specification: -500#. There are too much fine particles (-2000#) will

interfere MIM feedstock during molding process. MIMit3 7K i FE RS ik FR 18 218 -500# A9 R H & i
Ef EBEXZ BB R
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Product grade depend on powder grade
RIFEmITEin RZER

Product

Grade A (Exterior decoration) B (Structural)
an =+
AA AB
e Powder: 95~100% G + U/W * Powder: 90~95% G + U/W
A * Product : Watch, necklace, and high *  Product : MIM with a high polishing
polishing wearable parts. All surface surface (Most APPLE MIM parts like
mirror like requirement this.)
BA BB
e Powder: 80% G + U/W// 100%U e Powder: 100%W
B e Product : Camera ring, metal key, and * Product: Dimension requirement first.

button with a diamond cut edge. Surface allows hair-lining and
sandblasting.

O« O O v

Gas spraying m7&1E Water and gas spraying K@ ¥ & Water sprayingZK 5215
Relative Roundness= 1 R.R=0.75~0.85 R.R.<0.65

Data from V-Tech Mr. James Cho (8 JIl/&E & @i EE4255) and Dr. Q PIMA-CN & ACMT 2017 in APMA



ax base change to PO

WEHW
Sol hange alyst de-binding & {E R A5 EX (X
=R ZANE )
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Feedstock OSF depend on powder grade

TRIE 0 R UCBC IR UL 4 LS

OSF(Oversize Shrinkage Factor) should be change when you design a new
part. EEWHEREF W EKEEmRETEL

AA AB
e Powder d50: 7~¥8um e Powder d50: 10~12um
A e OSF:1.19~1.30 e OSF:1.19~1.21
 Due to powders are very fine with * Fine powders will interfere MIM
high friction force. feedstock during molding process.
BA BB
e Powder d50: 10~12um e Powder d50: 12~15um
B e OSF:1.168~1.21 e OSF:1.128~1.19
* Fine powders will interfere MIM e Add some rough powder to enhance
feedstock during molding process. fluidity of feedstock.

Data from Feedtech Mr. Chen (4 3 JE 12 5 B AR 3 42 45 38)
ZT Polymold Mr. Chan (#15 P = igiRE=424538), and Dr. Q PIMA-CN & ACMT 2017 in APMA



An upgrade of catalytic de-binding

F+#R AV E (S Be

Movable brown parts with high strength &:50#%2 80958 ERIE(FRASIE)
After de-bind R A5 &

v Increasing N, gas flow and
temperature during last stage of
de-binding process. 1t i 5 & &
fEERESRRREERE

v' Residue low molecular weight
polymer sintered. 3B RN F=
B RY LS

v’ Brown part with high strength
could moved. "IN BEBFRE
o] DI &p

Green part Brown part

&iF tRig

Cotton wool material are low molecular weight polymers residue in brown part after catalytic de-
binding. They were skeleton support agent in residue binder. (like PP/PE){E {7 A5 ol U R BIF Rk
MBS FEER - EMEREERGEIPHNERZIFE(MNBRRASE/RLNE)

Picture from CS university (PR A E2)
De-binding sintered technology from HIPER & SIBERA ZE R EZHETA S PIMA-CN & ACMT 2017 in APMA



Carbon control
ik 422 il

Applying thermal pre¢
quality Pz SI2 sk izl

v" Carbon, a double face ro
v Change atmosphere for
v' Binder is a carbon sourc
v' Return to correct detect
v’ Sintering challenge of +

-

Pictures from Materials 2013, 6
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MIM process go back for SIM tray
E-E X EERAMMEIE

v Non MIM process brings unexpected trouble JEMIMZEIZTH IRAYE 12

Plastic SIM tray deformation causes abnormal signal reception ZEB R E L EHNE R

Aluminum Alloy SIM tray due to overall color consistency requirements, so we must use one piece
of material for machining. This way can avoids cosmetic difference of the finished product after
anode treatment. This results in a waste of materials, low processing efficiency, and can not
produce a large amount on short time. a5 EMEZKEEEIT— - WEKARMBEZIMNI - D
BEBIDEERER  SHMRIORE - MLEEL KRS ERS

v' Advantages of MIM process are confirmed in SIM tray 5 FAMIMEIZE
SRR
3 AL

Many vendors can support this parts. B i % FER O] S 15

High efficiency and economy. =31 B &%

Mass production volume on short time is possible. s B Z= S [EF O BE

High structural strength. EmA =3 E

Non magnetic stainless material can apply in the future. £ fiz 14§ 2 44 1) f5 tH

Plastic and aluminum alloy parts can assemble with MIM part Z2B a8 £ Z ¢ ol Emim4E 4

A
|

MIM SIM tray experience reduction in 2016. This year, it return to the smart phone again.

KEE2016FHRERA - MIMEIEXBRZIEEFHES L
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We subdivide segment the MIM process
BB MIMEETE R

o (BRI o] | -

BB || mE || ok || Bl || £ (A | e GG =5 ([ | MEE
=5t || axar || 22 || RS || S (| BEUHE BEEN | 5 || R

PD (Product Design): E m 7cBAAYER &

TS (Tooling Simulation): 1% B A9 15 5§

QD (Quality Design):mE %5

PS (Powder Selection):i7 7R i &Y

FM (Feedstock made): IRt} Si&

IM (Injection Molding, IM):;T & B 2

DA (De-burr and Arrange): & 1% B 15 58
DB (De-Binding): iR i

PA (Pre-sintering and Adjustment): T8 JE 45 BRI EE
SC (Sintering Control): JE 4512l

SP (Secondary Process): —_ REEIBEANNT
AC (Automatic Control): B Efj3Z=H

WO NONRWNR

=
= o

IR
N

ACMT Tech. Class: MIM - detail 12 process, we start in Dongguan 2017.
ACMTRYE T EREE : MIAREH RN 128, SERMERZHR
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Conclusion of today

SRAVESH

v" Focus on MIM products quality and MIM education
ERMIMEmmEEMMIEE

v" Challenging new market applications not 3C devices only
"B ER3ICKENHTISZER

v" Willing to invest in innovation and research of new materials
=2 A Bl M2 5 R i 55 A )

v Commitment to delivery always — we are Asia team!

R ERYEGE - B PIZ M B
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The APPLE

devices used a lot of MIM parts since 2010 and still running. APPLE is

N
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We sinc the MIM business opportunities fr*e
APPLE. #f N B FT 4 3R EIMIM S 1
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Future exist alWways. B at, are we ready”yet?ﬂ =
RRELEE - BRMEEE 715 e

v Science never change and exist still.ﬂ%'—ﬁﬁﬁﬂ?‘i i
v" When we understand science more, it close future more. S FR1 ___r_ —

BRI P ———— S —
v In face, ourselves are the future. E_a ?kff'ﬁ EE‘:E‘JE = L |

- |




vVil-HEBIFEAOE
vig-ia 2 NEEEE
V43 43 2 AT S R 40

Thank you!
=) 41 fR

Go ahead, we are ASIA MIM team! Let’s break through together!!
TMERX - FHM—EMES S - BHiRERE!!

EShE
+86 27967089 (CN and Wechat ID) +886 916134166 (TWN)
chiou_yh@yahoo.com.tw
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