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Through of MIM in Taiwan:
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Mr. Hawking, thank you.
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We are not in a fashion. We don't have to
?«HF%KZEEMLFI %ﬂaﬂxxﬁ%’; % '_\_'H_'EE'/E

o

1ological ideas. But, His life taught us a lot:

,xtE{&\EI/J FH=ZEM

®Never give up ZKAHE
®Even if you have one head left, think more about it. BlfE B #4 =0 SILAIRHE - FARES
®Action can create better results. 178 - A BERIIEEHFHIGA R

We love you, Mr. Hawking. And, we love ACMT also. HFZR - E®SLE - RO EACMT.
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2016-2017 MIMRIZEKSEl (1) hiE. #H
Data of MIM Glob, 2016 - 2017

o THiZHR

v 2 REER@EEEPM, MIM, CIMFI3DFIEN 2R T2)H4U200{8€5T, 66%REERM. 32%RME. HiR2%
RIS,

v MIMEREEREENA20(E5ET, E(LEEEMAREMR10%,; KAPEBEMMIMAL10EEE, BOSKHN—F.

v 2BREGEIMN/ZEMN/ZZM)RESS00XMIMIE, B75% M.  KEtE2017F8ER B ED——aFMIMBRIL,

v BERIEA3DIIENEREERAZI3000EXE (BR—FM92(5), BERZEMNASHINES, HHH=EEEMIM

BEREES
o #H
v EREEMRIEEEMIMEETFR80%, FERAFMHMED HE50%, ReSMfliEiE H8420%, HErREEmE
7E. 17-APHFI316LMIX I ARFRMIMEZHER, S8EBLUAREAR. RAFIRISRELEN1% ; BESDLUS

HWEE(ZrO)Em. |ER(ALO;)IRZ.

v KEERIPOMEIREIREAAREERMRILHEREIN, LER. BNEe. PHUADKEHEG). %% BEOK. 28
). BARE. PHEEE—BEHREREMIMERESNERANT.

v HZANERK(Asahi Keisei) 2 EIFEERIAIEE MFI > 10009 FEE, £ NIEEPIMIBRATATIE.
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AREEMIMTBIGEETEEE - ERK!
Touch down! Total amount of MIM market on G.C., 2017

MIM Products Product application Possible area
3C device * SIMtray/structural EEEF1L
S4B bk oy 7 78 O  Wearable/watch ZF&I3RE 4,370 1,3, &4
= = AA * Laptop/Smartphone £ 7
Metal hardware * Power tools and lock industry TH 500 21384
hEm * Kitchenware & 150 e
Cosmetic hardware o Zipperfll 5k 200 384
RIMAE * Bag hardware 281 A&
Military « Weapons E &
=1 * Defense toolsPEfHl THB 700 1&s
Total amount 5,920 M RMB ~ 910 M USD

v' MIM process with low carbon emission and less pollution to avoid Haze on China. It is a new opportunity of
MIM.MIMEFZRIEIRAF SRIER, ATLIEREE. MTMIMERXE— TS

v" | phone X of APPLE maybe back to use stainless middle frame. It is a good opportunity of MIM parts also.f&
=ERB) KNFNXERIAFNFE, XNE—TMIMBEHERIFTI=.
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REMIMGISHNAEE-ABRAERRIRE

MIM market in China can catch up with theworld — Tray down!

Button

AEEMIMGBLUIEATBEESFERIN=-KITEZH
Although, there arethe three largest MIM parts into smart phone industry on China

v RIS
RS EFIENAE

R s TS S, EAREMIME S ERER T RETE2011~2016)!
vEBER—R

VERRABRAER  EEARAKEEEEHERGLUREREHRN
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FAERlERE, SIESTRAEN

New material rises! Professional assis

Ring

EEEANEEP
v =58E ASTM- F75
ERELE, EBHIFRSES (EMI shielding)

EFERSSIME APPLE, BT REREIEPanacea
REFHEEIRE 78R
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SIuEmae | hEEten ABOES TOREE NSRS N

When we discuss B/W of life, they won the hegemony of
global B/W:home appliance industry already.

hiRIE SRR

v FKEREMSLEIFBEKR

ME RO AR K EE RS

I FAERIE RS

TRREFEE A - B TRNEE
FHERIMBECIEHEE - BRISENX

AN ..
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%EEII\HTMIM%*%@
MIM new opportunities due to home applications rise up!

AYljgEe! | EE{HFEEIR!!

v =it - JEREmENTERREE &
i, #ZiBE FEENTRERNE
v MIM$ZHT — BRI T FERFTEIE 7 #TRY
=HENE

vV AEE -REEEREIFE
4, AE. REDOHPEKRY

v BB - MIMEXE—REE

v RKBERIE - BURFEREKRYES
Vg, oI

v KEEBENEE, 5o ETE
B{EAS300NT$

e v POMIBEMYEERIZE, REMRI
KBV T (RE kg k|
3509 800g~1500g
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MFE(EE A BERELARE

More elegant and durable on bathroom equipment
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RIS E - ilSENRE—E

The last chance of fuel mobile — Turbo system

MIMEIHES

...................
...............

AimE R ER i

Vane for VGT turbocharger 310N 49

.........

it i 8 - ER B IR

Adjustment ring for VGT turbocharger GHS-4 50g

e i 8

<\

> .
= $
Turbine Wheel 80g, Made with INC 713 : / "

B E A IR
Adjustment ring
BimEFREER
Vanes

8 i i
Turbine wheel

15 i 15 [BR 23 BX, am B PR KR
- Honeywell ZEE

« Cummins EERAHR

- BorgWarner 81844
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2016-2017 MIMBIZ2EKEF (2) B2, Eis. 28HIRK E
Data of MIM Glob, 2016 - 2017
® %U;:EE'E
v’ HBASF Catamold® ERPOMIER - KEEMEEFIMIM TEEM fEREMECIRIERE - FEEERARIEN -

v EERIERIRSTIEEE RIS (E 68 ER ERE IR AR R REL)
v KREMIM#(1000g > Part > 100g)HHEE - pZEURETEIERRE - —RIEH - TE— R inEE

[ J7>
v  BENET c KEHEENEZTER ZESE - sfINERAE SR IEROELEeE - BEASENAE -

v HREEEAIERZARHAOELZEZNERKRERNGERE  AFEEASR)  AEMXATERREHTEE/MNR
CHERRRFE
v  EERGENDERTHRERGRESEZERN-PER(Walking Beam)ZE & 18 A B ZE(EBK

o ATHEIT
v OEMRITEEEIE) SIS S Moldex 3D) - P2 AEMIMEEEHEITET I8

v  MIMIBEZEESESHHE(NERENRZENRIIFYDHE
v EBERGESRZNASIHIR - ADNE-—RELUMIMERKINPONEZE - KA : SMNEHRE -
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IEEERYFRMIMSES 3-S5

The rise new power of MIM - Asia ¢ 0,

£Bka1 10X
(HEXR10,000FEE7T)

l=|=l.Ch|na
%d‘l‘l#*ﬁﬁ/im’rﬁﬁﬁ(l ASE—X, TEMNERLIMIME—E#7IPO)
EE/Z ==k

. 1‘)’[:)||&'Lginﬁ/z@ﬁiginﬁ(m,\
: éj”ﬂ%gﬁ;)ﬁ) New comer for APPLE AVL

EEREETR (L) - REFAGEIBERTAE)
%ﬁnui&5|ngapore * l*ﬂ”%@(ﬁkﬂ”ﬂiﬁ EEKSOOjC)\HQ)
Em_E_D_YTJE F= (TN, PEIZE)

Eindia _ s _
. Indo-MIM ENZ (ENEEHHINRR. EEEM, HRE—K) ATENE AP E M E
=i&Taiwan - HEMIM AF:1 - HAMM AF: 21
- FritbFrEE - EEMIM AT 32 . EBEMIM AF: 15
- PIESE/ S IR (aEMIMEETEIER) - hEMIM 28> 200 - ENEMIM A3 10

o FINEMIM AT 4

ZREY - FE2RA ~ Al 51
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= IR R R RS A IS T IR K= R R EX=2018
World PM 2018 - Pro. K.S. Huang & Dr. Q

World PM2018 1 Ol oy _—
Metal Injection Molding Session eSS 0=, D!

Metal injection molding (MIM) has become a highly developed technology in the powder metallurgy ® 2018.9.16~20 BHEMNIEt=EH
industry in recent years. It has been widely applied in diverse fields such as electronics, medical,
machinery and so on, covering a wide range of material systems including metals, ceramics, cermets A 337 ¢ , =+ Y771
and composites. A three-part MIM Session will be run during the World PM2018 conference. It will ® MIM lJ\"‘E Bt TI 15“ E#qf‘;lj E’\J MIM Z1§
consist of two-day oral and poster presentations, hot-topic discussion having around 10 speakers, and SR — 1= et e
the MIM party from the global communities of industries or institutions. You are welcome to participate v BUD KR ke
in the MIM session and enjoy the discussion. N
v IEREW

Session Organizing Committee (in alphabetical order of the names): ) _
o ENfEMUMEEN=

)=, v OBEBEE  RESENRAE
rey iy  EBEHFALEIN - BRYS

A
Hideshi Mura . iipdng Sen) F E/J B /-r_ iﬂ_", 'ﬁZ
XuanhuiQu Ansmesh Bose Haiqing Yin Ryushu University Ingo Cremer Xiamen Tungsten Co., Ld, E=3= N =ot ()
. of Sclk Tech Beng.  peskiop Metal,  Univ. of Sci& Tech Befing, s P Dmg;es';‘:{ag Rt China
i USA China Germany ‘/ EB%&%ATE:': ’ 1—%%<PIMA_CN ’ E%E

HAEFMIMETD - RA LRI

& B O BE = i

= —Yala =Nt

: aaED> ‘ v BMEFRIR
Peng Cac Yimin Li Zhiheng Zhang

University of Auckland, Central South Unwversity,  Chinalron&Steel Research

USA k: Un ivsy New Zealand Un'tvc-;fsity of China Instiute Group
ACMT & DGUT 2018
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EHEPIMEFZIER
We re-new the PIM MFG process

=J1 ] /N N
AX AA | | V] /T
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AX A %E:J
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BN [ 1s | [ oo | [ ps | [AM] [ v

PD (Product Design):ZE R SCHARYEES
TS (Tooling Simulation) = ERIiRHEE
QD (Quality Design):fA B354z

PS (Powder Selection):¥;7ki&HY PIM - 1 ZC

FM (Feedstock made): 88rl3iE 2 /, *EIO
IM (Injection Molding, IM): 597 *ﬁ*:iﬂgﬁﬁﬁéﬂg'l Z*H**E
DA (De-burr and Arrange):{SIAER1gEES

DB (De-Binding):i7Ag

. PA (Pre-sintering and Adjustment): YE/E45EI5REE

10. SC (Sintering Control): J&&5ixHl

11. SP (Secondary Process): _/REZIREZNT

12. AC (Automatic Control):HEp=H

OWoOoNoULTAWN =
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CEFEBRIMIE ? REMMIME
B R RATTR - R - 1818
BEELE+/-1°C 25mm+/—0.02mmﬂﬁ§ﬂ,%?
BB 12 B | R R R
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BRR T I5? (RS {ERYRHRE

Has it been solved? No, Problems still exist
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BRI E N I RS SR Di

Geometric shape of powders, we known the root of all evil!

. EEEHEE

v ERER, SERNE

v REENIREREEINAIABEFRIIMNERAR??

v MANESETE, P

v TREELEHE, UEEE

v BEEHERIFRZ
. IR

v REEREEERIAERN

v AIBEREUE, RIS TERMESEERK, BXRIEAR
r 05 0 AEMRITFRIFG, EEECAIE!

XK E

SR RGNk E AR AT RERAOLLE, HSMEERAT R ES
F1, HEREHREEENT, BMERRRTEEE (R REES

i 0 55 S 3
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BEXNEESkE XIS Di

Giant quantity of powders to make huge surface

\

1g 316L REFMOBRBET. 9g/c c)FEZVEMK?ASAER? | MWEIRE

v FEBaZEakEEE
KBS ES=IKES RS TEXE

Ek}

E = ><Tt><:r X P

IKEEREFE= 4nr? v ﬂjﬁé IJ_'I-%I:IHJHFH:IIZ_%Q'%
1 um=0.00001 cm v LEREEASZ WA EEE]
T EY=YET 05
Dum) | SEHFEEE) 55 5 5 80 1E) %*‘?ﬁfﬁ*ﬁ v R TS, IR
20 30,234,621 SFE BT 379.75 EAZES, SEREGRE
= \i} =]
15 71,667,249 TF—BATARETT 506.33 EEAIT
v EERETEATFIES, R
10 241,876,965 _BlF—aN\TTt&ERTF 759.49
FoMEAME
8 472,415,948 MEtT_al+—&8AT 949.37 v MBS, EIRE0aEME

1,119,800,765 +—E—FhABE/N\+E 265. RN REE A
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MR E AR TR Di

Powder grade from a powder vendor

ERAEER m RMMELZE(%) SIERER
Mesh # H Output rate Suitable product

+300 >50 100% FEZEMREF Thermal coating, PM, and 3D printing
-300 ~ +500 30 ~ 50 75% 3DFJEN{EH 3D printing and MIM adjusting

-500 ~ +800 20 ~ 30 50% 84 MIM(structural/exterior decoration)
-800 ~ +2000 7.5 ~ 20 5% EHYEHEER MIM(High polishing surface)
-2000~+10000 1.5 ~75 2~3% BEEEE. MESAEESHER uMIM, Hard metal forming, and

-10000

) (

\_.. "

cer-met compound for MIM process.

p— = 0
MIMIR R EEE KRB 2IF-5004 M AL E - ER LB XZiB? H]EI’J:JJEEPowder vendor supply powder

— specification: -500#. There are too much fine particles (-2000#) will interfere MIM feedstock during
molding process.

ACMT & DGUT 2018



MRLE, BELHRNCIE R 1

If necessary, we havéito do C lachining job.




BIfEE3DFJEN, thEE=R =0T !

Di

Even 3D printing, post machining and process also.

v

v
v
v

3DFTENAEREEINT

#Z(Net shape)EAFHINILT
SERM RAVAREEE 30~ 50um
REYCEEFIEREES
3DYTENEBHENIE, BHLEEHR
IS, RFERRIIIBEIR
FARROIBEI S B

FTLA, 3DFTEDtEAREES, 88
fTH. ~EEHE
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ARBERiERIR R R ST
Residue binder (RB) on de-binding process

<

€< > . € D GeERENeE
V| A | a5

K ¥ § ¥

%, RPETOREHEERRE, RN

RESEMEERERRE  SEREABE, BRTEEERETEhO

;ﬁ*ﬁ%ﬁﬂ%bﬂo (EREZREER LUK SRR

BEAZEHRN, MEEHIREE LFREER!!
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BEIRF LR RO B R SRR R E

Reason of POM base feedstock could decrease RB in center
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P [ 7K 5

Feng Shui theory of a injection tool

ACMT@%?‘E

S RIVEPIRIE

- EmHIRNEBE - THBES5

« MIMIRI &R/NEEHAAXI0.15mm
- ZRERE

- EMUFE(Dummy feature) i dn

- ZEREBH50%
. *EEan'l'lO%

. ﬂwﬂ AR ENE I B 4

s ORI E

. ’f%!‘é?]l]I?ﬁ?E

. gﬁlﬁLlﬁS% (l /ID ]Ef'l'

AR - JAR)

- *EE-EEEHS%

- HEmELIRARERE
- miHER (M EREE)

- BEERET5%
° ﬂg%E’JIQE—iIEmJS %

- RAl  EFBEABONREFGEELRRLA]

Moldex 3D #EEHZRIIEIR 2t BISIRS!

- MEMRE-FH2405%
« BRANIT—1%5%
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MIMBIERPE — GRS RIBA =R

Defects of MIM - there are signs before sintering.

2.5 X
— 25 X
— 55 X
LED J&1JJ1%

AT B FRRRER(SEM)
EAFEEHRERIR(OM)
PR ERAR I A SRR NS T 7]
ARMIRAETE, FrERIERIASEE
BRI (RE), BERERME
ERYHE. HHEE

DN N N N N

—— - — -

ARREIE(Brown part)RIERER
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water can carry or overturn a boat.

v

EAER, EREXED

MEE&RTREG, BEFR
i, REFNIENT
W, HFEEBEREEEENT
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Rt s 3 tE ik

B ER:, WheE? HaE
HNEITTRBEWL? wEVEETR
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IREAE

Seeing is believing RE—EE, ARG

- R
3 : & S
, - 10um e A % 10pm

Green part Brown part Thermal de-bind part
Fix tRik 1A (600 °Cig)

RIS 2 FRHDPE/EVA/PPERIIRZIE, HRADMENIHER RS ME T, PEEEEIT
SIRZIEDERRYIHERIRES. WMREFRZHE ), SR EEEWIRIEERERIERT WO .
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(FEAEERIEER, BIESERE

The devil who lives in details knows how to hide.

v igBfIh, kRElE

vVEMERTH, RPUGE (EEEHIRTR)

v BiZAiE, A5

v Ei2HTNEISHIERMNGR, AHEE !

LF
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v id-RERIEEIE
VIE-IRRAAEHE
V' 53 -3 E Ak TR &

Thank you! &igs!

Go ahead, we are MIM team! Let’ s break through together!!

—iie3ZDEEI, FEMAEMIMER!

Dr. sh 181
+86 13527967089 (CN and Wechat ID) +886 916134166 (TWN)

chiou yh@yahoo.com.tw
ACMT & DGUT 2018



