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Powder metallurgy has grown with the expansion of various industries since 1950. The expansion of the automotive industry
especially, which came from the U.S., has been a big influence. Nowadays, over 90% of powder metallurgy products are used
in the transportation market.

Recently, the automotive industry is in the trend of the post-oil due to increasing environmental concerns, and technologies
for reducing fuel consumption have been rapidly developed, such as lightweight technology and engine downsizing for
environmentally friendly vehicles. To achieve this reduction, powder metallurgy products, which are components of the latest
systems, are also required to have higher performance. Moreover, the development of new field products such as magnetic
materials is expected to meet the new trends of the automotive industry, electric and hybrid vehicles. Furthermore, the
adoption of next generation applications in powder metallurgy is strongly required in growth markets such as information home
appliances, sustainable energy, and life sciences.

In this report, the features and trends of powder metallurgy are first described, and the latest technologies and newest
application examples in our company are introduced.
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Fig.1 Fundamental process of powder metallurgy

Biftm T 7 =H LK — bk No.54(2011-98) 13



2 IZHIMEERERIC BT 2B RAEDMED T e tIIvIR

BT . BARBEOMTEMIIZENE 2R L, BESE " A

. . - s .S YELRIE
EMEEIIBWTEELRBEHZHS TW5, Zhd, .l T
E‘A‘ﬂ:ﬁ : ‘EE%E?Z) halps 2L - flﬁ*%ﬂ%?ﬁgﬂl%(% v ]‘ v ESiAv] c2RBRT7LZMT — - Sats - SHEESE (W*, Mo)
A E2RFZFRICEVWEBR(E=ET Ay by o A7)0 EREE —————— - BEAE
LN, EHIZIEEE£OME, MEOMMBIIBVWTKRE CTS5IF 1y ST — c ERIBERMET (%%, FILIR)
BB & FE o> TV 2 720, —ROTEM () T3 - BT Tl
RPLGBRCEEI BSOS L L b, BEOL% JEBRES
BHEMLBETHL L VI MHOBEXIENTE 52 | gsms, emme
DTH 5D FMFALEEMEERNS L BERR (TL—%, 755 F)

2 FWMMEEISIIMEKRAEASOMUED T
Fig.2 Position of powder metallurgy in material process technologies

1.2 ¥HFESHEATOBEI@ v

FEMEEERII BV TE, BREEVPAH SN2 R/GEI LI D255, O THAE, UHAVEET 2 Lol RGE
Bad, PR, N7 A Ko D —BEAR (B, W EEREER N, S T B EERE R ), SR (ORI )
THbo T72, KMAORG & U TRREETEE MM DM ATV S,

1.21 HBEESAIMA

MRBEHRDOKRE T EZEDL5HTHY, ML LTEHKREEVERTH L, I THRHEMELZHIEL, KEM,
OAMERS, TlRTE, EEMEM, HBHRS~NLZOROFINZBLAZPOOMELEEZMII L. S Z10EOEFEEOMH
RIZEEEWA CTH Y, 7=V —, 2707 v b, BRENRN EOLOOWESHFEBO T > O VRN E ERfme L
TIMEOMER LR L7z ZOMAIIHEV, EVANORBITHIHRE > 72HTEICB W T E L 3Ebo v FllT5b00, X
DARER 7 ) — ALDOMEIZKIE T 5720, BRGEOEMMHIIE, FmEMROBEHICX 2BmoEA - e, BEss
B X B P E S OMIE], 2 vy == FICX 2B TR OB L, BiRELITHE O T 2l 7 CrO R £
WCEBIRAMRT 4 =3 VAN LR EICERSEINL TS,

1.22 bZ4K0OY —BELRGH

BEE RN 1200 < B 25800 T 0, G TIIk LA 2 WHRIE &8 O & SR AR O AILER 2 BTSSRI LT
BLTE7208Th 5, SthTld, Eihls & EEFEAS, S RS2 L LT b, SilisE, RERS, &
ZURRSR, HE AR, HEEICHEH SUEE L CT& 7225 L TIZE T4, RESHS & U CTHBUEERE e @i & L ¢,
T E R BRI D T 2 S E R M IR e SN T b, MBEEM L LTE, EREMTH VT HA K, N
7V — M TR R B ERIC L o TR DD, BE TR Y Vv oL, ABREICE 5 — 1k, REBREL(FFV)
12 & B IRBEBRBE O BT I T R M BHIEDIT LN TV 5o FARICTH L BEFEM B TH 5 & — R F ¥ — ¥ v RN b BB
BEXAT AR D F AR /NI IS S 285 O RS MThIT\w 5,

1.2.3 FSREB&A

VAR BRI HEAR DD B 5 EHGEE RS O S AL m AL, AN - S, ARSI T 5720102, EEEA RS
ML, EEsfl, B2 BEANERCTERT LI EIROOENTVE, 2O ki, B E T FEEy
LHATHEHE D S KR OHEVREVIZAT T RRICE R 2 MM B O = — X2 E 5 2 L 2Bk L, S CldiE At
B & A L 00 4 BEAE 1 S0 it <2 15 S O A © DRI DI R & FE O IR L (SMC) DFFEASHEA TV 5,

1.2.4 REASHEESEISS
BAEANEH § 2 KA O SRS, EEDTERRE, 74 7H A TV ATHICB T 5~ 7 0{bTh b, BMINTR
ST (MIM) TR TIERMEREDHE L VW~ A 7 0l OB OMEZ1T> Twde b9 —2iF, BEIAIVF -5
FICHZEERMTEZ 2 /MOMETH 5o BEOMKEREGMAIEL L TUHTIE, BEROBAT AV F -2 H§ BHELRE
Mo, TORMEMTHLAELERETY 2 - VOREZED T2,
CHHAGEIZ BT BRI & Z OBHEMIZOWT, ITICH~<%,

14 Bt T 7 =H LK — bk No.54(2011-98)



2 | =EOHFKAEEIMILASRm
12

2] ﬁﬁm*ﬁ%mgﬂﬁ” L R Ry
R AR, SR L& S 2R BIZE I & D BERS R s O B HEPH O RICEBR L T& 720 L L, €O, HE
DO T EHBEOHER WML DM LI X B2 MTHOK T2 EoEZ AL, BEMOENTHL=T 4y by {4 7HED
A TCEPTIEARNEEE Lz 2oL 23HEICH L, TEBECENZME LB LIEMELLTE 2, /2, EE
DAA MEBOERPEETHTOBETANT -2 FIFICWHEE LB TREE AL LT3 V5 —n—F= v 7 &%
LEMMELTE 2, 22T, TNHOMEBLOSHOERICOVWTERRS,

211 ERREMM

FRE L 72D OMERTEE LT, Fe-Cu-CE0blaED, it
ANEDOFEHCEEITLRKORINRL, TNSAEEICEOERINTT O IR
LI & ) Z OB PR 2 1) L X T & 720, BRIC19804E/IZBIgE L
72Ni, Cu, Mo#% Mgk ICE ik S &K% LHEF & T 584
B8 ESENKMA# (Fe-4Ni-1.5Cu-0.5Mo-C) i 5EHM TIEFE T & %
Mol MERERTAHIEEWREE Lz COMEBHZEFIHEI v 3
VEOEHAMTMICER END R E, BEEESOEHAEKICKEL
E(HR L 720 ENKMAM 28 L7285 2R 3 1R T .

) y ROK 1" ¥o i 4
21.2 BROEHEEIL

BEAS G50 FE b (ENKMAR) OBIRC & D, BefkH 00 B 13K O BREREHRORRLCHRARRE

X ¢y L 7, AR L BRI 17 55 1F 2 I A5k X a7 . o ig.3 Products made from high strength sintered material
BEREEEDSS D) PRGN TS0 TR Z BT 25505 o 72

COX) LTAEZBEILT 2 L1253 2 MEED72DIZ, EMEE & REZ M. S MO = — XD5E £ 572 BERibE
DO HERGEND K LR OB E L WA LR, PRORELERIEEREETH 57z, B HNOHEELZY—-I2T57%
DOF LW b HIE I N T0 5205, BEII LD EORE L 2T WHEOBIRS AL HETH 5. BWEOZILITH
L—EDOTHEELEE T 572012, S4FNAEE &SR OBE % 1T VEHA-66/ (Fe-05Ni-05Mo-055C) & Bl L 720 4
MO BIGAREE B & BERE R OB LR OBRZ R 4 1R F . &), EHA-66MIZFEZALITN LIEE 0 hV/hS <K, —&
DNEZALRZ R L, @R & SEEP R I N B ~NEHLL SN TWw 2,

213 Y2 H—N—FKZ 5%

PRRBERS T O BE TRICB VT, BEARFOWHBE TRANMME L, MANTREZBEILL:Y v —n—F= 7
PEHIH SN TE 7, BMEREMSM ORE TR, P27 20 mimIcma L, wmeEm a BB A NI % it d 72
DFCREMAT 5, BTAEZEDIOOONMBAITHEEZ -DLTA5I LX), THREMENSLZEDNTE D, BEHEOWHH

ol *r—— —— \ & A NBEORE —>
EHA-66 tan = 0.01
’0\3 -0.2
& <
W 03 ENKMA-6 tan = 0.32 A o
# mg
=

| \

6 Ms
-04 A Mf * % V»
A IS A IFA

(140K/s) (2 ~4K/s) (0.1 ~0.2K/s)

-0.5 1 1 !
6.6 6.8 7.0 7.2
AHRE
R (Mgim?) R
4 RRMHICH T 2 REAERE & BEEROTEZLRO/MMG 5 Lra—N—KRZ2JRICE T BCCTHIRDBIZR
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