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Development of Near-Net-Shape Manufacturing Technology Based on Powder Metallurgy
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Powder metallurgical process has attracted much attention as near-net-shape manufacturing technology. Metal injection
molding and additive manufacturing are known as candidate technologies for next generation manufacturing. Therefore, it is
important to understand the relationship between process conditions and microstructures, properties in its manufactured sample.
This paper describes the properties and microstructures of test samples fabricated by MIM and AM.
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Table 1 Features of each manufacturing process

H H Gl P ‘N Pl
% il

% | T fﬁtp Bk DR D
- RIS et s wf .

NS B o Rl A - SIS A

WO | - BRI et AR A % e
- BT IR T AL Sk PR

MIM S S A il - R Ntk e PR

AM - D CTHUHE R TEARTT - FURM R A il
C )= FY A L - KM

A HIETRE, & EORESH L (D F£72 AM T,
K7 — B 5 A ZFHEDRe%: EORERDH 5.
MLzEr§r > o o R R i & OB TIE, HhiE
KOHHECH Y, FoWBMEREEL 2 EORT= v
W (DUF, Nidk) 6855 (LF, Ti) f&nl
OUEMIMFEZLZH LT A, ThH0F LWt 2%
WHTAZET, BEI A MO — N7 4 208
fE, WM LR SICETAHEEZLND. — /T, INb
DT VX AN LYV L 72 ORRHFRE, Mk L O
EEMORELILRT L VLENH L. I THRRBTIE
MIM 7Ht 2B L AM 70t A2 L W BEL-FMD
WERRTRE B X OB ERIE B 2 S-SR 2 5§ 5.

2. MIM HOMEHFEICRIF Y EFRORE

2.1 MIM 7O+t X04EE LUEE

MIM 71+ 213, 1970 FRIZFA%E S N7z iy L
WELERTCH L (P, SR HCTHIERAT) 720, #
HOLIRO =7 4 v b3 = A4 THIEATTRET, mEEICENR
FETH D, I, EBR - WEHES, R,
HEEE 2 /N ( ~5t ¢ FREE ) OFREZIRGNIC
HWHINTWDS.

IHI $#  Vol.59 No.1(2019) 91



MIM 70t ZERE 7T, EEHRA, FHEE
Biig, BEROMNSO TGN S, 81 R MIM 7
O ZADOBAMZ RS, FEHREGTIET, SBEmER LB
e EONA v FEFIEORAITRAET 5. FHHBIE TR
T, A LR SO TR T 4. SHHBORHE
&7 AF v 7 OEFA G SND b O L IRIFFESOHER
Thb. BETRET, BELER UL, A% 2
3D, B TAET, Bl LKA T S 5I0EIRTR
HL, ©BENEOBEBRICE > THELED, ot
%, Tk, WEISUTH EGIITIR HIP ( Hot Isostatic
Pressing ) AUHLCEVILH % fiii 9.

MIM 70t ZIZBWTHEE 2 0%, ~fik &R
OB TH 5. BREOBIARL, SERHEIFHELT
WRWIREET, B ofRGANESR L CEROZR A
THLOEZHIERLTLE). B IRICBNTL, &
IBOYEEBRG & o THRMPBEALT 5720, K& UK
T5. F7o, BELE & OISR OMA LR, Slmiik
NOEAFAERG DI A U D, R RHIRZE L% ]
9 27200208, BB X OBER TR B 5 IREEHIH,
b L IIEROEEN B 2D,

VTR, Vv b UV VAR E S —7 Y b
& L7z Ni 32440 MIM [V 70X 2O, 5 i
KRt E & —7y b & L7zBigs e FEMi L TR Y, BHEIK
EM O EASE AN EESEL T LI L Twg G (49,

JEURLE A

=
o=

==
oF

s
=

g1 MIM 7 1+t A DFEXIX
Fig. 1 Schematic process flow of MIM
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Table 2 Chemical composition of gas atomized powder and water
atomized powder
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Fig. 2 Mechanical test piece ( unit : mm )
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Fig. 4 Optical microscope image of GA + B sample
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Fig. 5 Tensile properties of GA powder MIM sample at high temperature
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Fig. 3 Optical microscope and SEM images of GA+A sample
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Fig. 6 Fatigue properties of MIM sample at high temperature
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Fig.7 EBM-build CM247LC sample and OM image of cross section
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Fig.8 SEM images of CM247LC build sample
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Fig. 9 CM247LC EBM build sample with optimized condition and cross section microstructure
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Fig. 10  Crystal orientation color maps of CM247LC EBM-build sample
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