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An Introduction of MIM -
The 5t Generation of Metal Processing Technology
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Gravity and friction are our enemies.
Dr.Q, PIMA-CN

p

®_ Shindyrec
£  sEnE



-FR-5 -

« W-WMAREEDE ﬁ : ,i!‘
%/\ /\E‘%A7§%I$Ej

o DoDEHIL

/IZI

\I:I-

R R -“@m

FE—MEENNE, — N8, —DENER, —10

BN, HATERE2XFRE L KA AR,
XAEFHBE LR, G, 7ELZE, BIWIRKEIK!

p
®_Shindy7c

€  Sani



The 5t generation of metal forming process

FhRNNEBRAHITE

Powder Metallurgy
mARaE

Pressure Molding, PM
MR IELS R A

Powder Injection Molding, PIM
i AR E B A

Metal -powder Injection Molding, MIM
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Ceramic —powderInjection Molding, CIM
b=k AR EZE R

| 4 _ Cermet —powderInjection Molding, CMIM
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Classification of metal processing
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MIM
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Design your metal part like plastic molding
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MIM process flow chart |
BT HIERE
Material forms #iRlE =

Metal powder

LEBF Sintered part

Binder 418 Rif (Silver part) STk

45 771

JLFA U 15~18% L4

N=I
iz I De-binding Sintering Secondary process
" Rt A5 R4 /S 5
Palletizing
JE
i
>

S —Recycle feedstock EIUIRH
£ sERE

Feedstock Green part Brown part REH Finished part



MIM-IMT
EBMAREFRERSHIIERAN

Metal-powder Injection Molding
Integration Manufacture Technology
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Secondary Process for MIM
MIMO]H{TEY _ RN LHIFE
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Functions of main equipments
MIMEZ g BRI HE

il B

Feedstock mixer
IREHE R
TENERBEHEBAES

-

Feedstockgranulator
— IBRURGER—EH,
MR ) B/ N FIRL AR 7 28 BT

o= )

Injection machine with robot

EH AN ZIWFE

(R 58 B & 2R3 59 B IREDE AR
BRI S
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Batch type catalyzed de-binding furnace
HERTVBE (B Nk AP
TENE Z B ECRRRS 215 %

L]

Batch type vacuum sintering furnace
HERIVEE RGP
EBEZES5S5 5% MRUREANHT
MIM A AR B R ba LUK 45 RO & BRI

—m
Working beam progressive furnace with de-
binding and sintering
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Characteristics of PIM
AR ELBR G =

- Fine powder /Ma9in 7
— Particle size < 25um BRI/ F25%01K(d90 < 25um or d80 < 22um)
— Narrow PSD ERIf & RIS Th
- Requires high-quality feedstock BEEZEKERIIE T
— Bindervolume > * 30 % #h & BhF & T30% (PM binder < 3%)
—  Complex system of binder EZiUiih 45 BAF 2 4%
— Fully kneading and mixing of feedstock 52 £/E & 7T 2RI IR
+ High speed forming S&EZ
— High precision molds i5% E g HEE
— Injection machine —the rapid replication equipment 12 3 & &l #0353 1%
- Sintering technology BE4& A
— Solid state sintering almost K& 2 X RIS bt
— Metal phase diagram application is necessary @ 7N A& E1EE
— Material science knowledge # &R Z AR
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Fine powder

2IH/J\EI’J’r 1R

powder CIP)EEiﬁE”H X—
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Ideal powder shape by simulation
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Metal and/or alloy powders

B AR EF RN R 15 MIMER S ERNSE

Classification \WENRELS Characteristics Applications
FHAY ME ks f&EH

Mechanical parts

Low carbon alloy steel ~ F&-2Ni, Fe-XNi (X>2%) High strength Camof hi
. e.g. Cam of hinge
it . Sl
EHEEH e R A 2 T
Austenitic >US—304 Corrosion-resistance Keyts, R E T BT e, Sl B E0D.
par s
' SRHTEHAY — 3

steel
Corrosion-resistance and Shaft, cylmder, cell phone interal

ekl “%;;;g;;f :US =630(17 =4 PH) high strength parts, and medical parts
e e [ B B DSEL. TP R
Torall e SKD-11 e Abras‘ion of tools, cams, and special
" L function screws
P SKH-51/37 R P T L[ 0 R
Remark R

Copperand alloy (Brass) are available materials i 54 & 1] DLFIE
2. Tungsten and alloy (W-Ni-Cu) are available materials also. #3588 & &t o] URSS
3. Both of titanium and aluminum alloy are new material applications for MIM £ 548 & & e 4pt

RERAEAMIMPE 500
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Binder systems classification by de-binding method of MIM
ERMAREFEFENMGERF RGKIRGETI BN D 23S
1 F: MIMERE BRI AR

o Solvent Dippingand heating (60~70°) Solvent de-binding
Decomposition in IH BT AR TR
solution environment L
TRt i Water Dipping and heating (60~70°) Water de\:bln\dmg
K TR FEAR 7K R ARG A
o Gas of nitricacid Heatingand Catalytic(120~170°C) CATAMOLD®
Decompos' ition in IR <R T Tl SR A LRORE A
thermal environment = -
FHES O Vacuum Heating (25~600°C) ermal de-binding
= iliE A b A
Method Required time (GP = Green part) Medium
Bk EKISE(GPALEIR) =1
H?alﬁ Thickness of a GP (£I2EE)<10mm, 16 ~ 22 hr VacuumEz=
(—R5ERK)
Solvent ja % Thickness of a GP (51X EE)<10mm, 4 ~ 8hr (B EREBIREEL SolventiaH
(EENEARE ZER) 6/1\E53E1N) e

Catalytic &1L
(RIEMEALSE )

1mm of a Green Part /hr, (B _EREVR T E£96/)\IFENN)

Nitric acid THES




Catamold system (BASF 1993.9~2013.9 Patterned)
BR {E{ERR #h 2 4% (BASFEFI 2 1)

el S

e e Green part Brown part

00%° wmp ix m i

o0 0°

-
[ IR
Feedstock by BASF Injection molding type catalyzed de-binding
M Hr Se 5 AR T EB R tEE{E NG

Progressivede-bindingand Vacuum sintering
sintering 2 B R4E
L i S ¥R 4T .

» BB
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Feedstock mixing

IR AR

Binder with additives
HheE Bh 7 S 7] S
—

i— R & B RO LL
Metal and/orally powders

S4BT & R E 8B RE R —14AM
1. P& —ARHRis

Mixingin a chamber with heating
and blending
MR T IO S e 2 R &

l
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Oversize shrinkage factor vs. volume rate of metal and binder

ZARRTWERAF(IRTHAR)SERBSHEFIRMFIRES

Volumerate vs. OSF
Total volume (Go)® Metal(G))?* Binder I OSF=(Go/Gy)

P EFPOMEIRR 1000 700 3oo| 1.1262
AT AA SR 1000 675 325| 1.1262

BB 48 H FrlR\ i '
1000 650 3so| 1.1400
11541172 B 1000 640 360| 1.1544
BB ERMIM P 9 B 5B EE 1) 1000 625 375) 1.1696
1000 620 380| 1.1727
- 1000 600 4oo| 1.1856
1000 575 425| 1.2026
1000 550 450| 1.2205
100 50 50| 1.2599
100 30 7o| 1.4938
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Injection Molding
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De-binding stage of green part of MIM process

& B E B A 2 R R R OB R

& BIE B 2 1A N kLAY B B [ ————
\/ & bRk EEAMAH] &,

Brown part

PRAE

Initial Middle
De-binding stage

1. Binderbe removed after de-binding stage. “Brown” This is to say the traditional
powder metallurgy. (Color of iron oxide) i f§ GV AE R L T bR, XS4
A BB I (BReL ek H THREY)

2. Afterde-binding, the brown part like a foam sponge with a lot of internal channels.
Hit g Jo VAR AR N B G — R 2 f LB SR A 1 SR FLIR -

3. Airand/or nitrogen remaining in these channels. ZE S 2 &5/ = BEIFE N
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Thermal de-binding and sintering by vacuum furnace
HZEHIESIRE
it

»
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0 1 2 3 4 5 6 7 8 9 10 1112 13 14
\; o0 150, 400 400; 500; 500 800 800; 1050 1050; 1270 1270, 800 o

| Ty
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Continuous Sintering
E SRS IPIRE
RAER

BR4EE Cooling zone
Sintering zone
TRIER
Pre-heating zone
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De-bindingzone
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Conformal of green part to sintered part

HERBRE TR
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Green part
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Sintering stage of brown part to sintered part

tRIR BN SR HIFT ER

Brown part Sintered part

it R 1E

Ll P 5 73
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N J '

O Closed pore
H A AR

y Shindyrecf; ) A closed pore with gas from sintering atmospgfre.
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Is it possible of a 100% relative density body?
121100% B X 2 EH O gENS ?
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EBMIM-316L SR EMHEHIER

Eiiﬁiﬁéﬁ’\]ﬂﬁ- MR, WIS TR ARARE BT E Dkek i
R Bk

MARZBH, dSOBET8umBL N, MRS HEE

M MERES, BRmRo s, REZBIEIMoE
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Eight consumer goods
SUMITOMO Defined

~ MIM Applications = ot
EBIAEH BT
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Trend of the MIM future
MIMZRSRAT#E T

until mainstream
production
technology

Sinking number of
binder variations

e 25 51 AP S B 48 R

2 .

I]Hé/ @ BFMRE
=

& 8§ -
o Increasing

e RIS material
% versity

ﬁR = | REMRIEREZKK

ﬂ E‘ Incubation phase
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EAY LR imulati
= Process simulation Meraii
ME=EE > Micro parts Zero-defect
Batt production
sl 2C-MIM e
tolerances TR
components >200 g
Hl1E X T 2009897 an

Growing number of
company foundations

ATHEHMEH

Petzold, Japan World Congress 2012

today 2020

2013 MIM in Europe —Ingo Cremer--

European powder metallurgy Association = EPMA
BENE
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Rapid commitment to delivery
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mIim&aRRERAS
Shenzhen Shindy Technology Co.,Ltd.
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Thank youl!



