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Fig. 1 SEM images of as-received WC powder.

MEEEAE N1 - XL, BEXD-X LITRY | JEED
@0 D7 | MEUTH T o &5 Z L3 AMRET
B, LinL, i Liztho ZBRITHIE LTOP 2
BAFT 5 LML NTND, ZORIFLTIZ P AN, {E
R 73R ORERREI SR L TR % KT T2 EivB &
DAL, ZOREEHOGNIT D7D, AR TIIsk
17 P &N 5 Ni O X0 A[RER 2 FHO D - X8
ZHE L, —2IZDoZEHO P &EA 1~2%IZHil]
HE7- b ORI RS TOP NICORON  LPH)
T, b —0lF 12~13%IZHilfE S 417z b OB

#H TOP NICORON SA-98) T 5, LASAERE TlE.

INHDOHS X TH-E LIZRE ZOkRE v
THER L 7=REE2, 22 LPURY )B L,
HP@E Y NZA T EMERZ L ET5, O ZIROER
VAFRUER 2 L ATV, T OOPREE L BRI L,
OO XNIEEFTHETITH Z LT, ZFDOH-XDOHFE
PEERERT D2 & & LT, 728, RfITiTd>&E D
=2 0.2~0.3um &725 X517, Hek Ed-7-
IARDEN X AT EAT T AER, ZDH-o&RE L
T 20Wt% & 725 Z ENDD0 . iU, RO
WifREBE LT, HoZXBENLRT L NI ho X
BT T D Z LMotz BERAIC WCRL T
BIn—iEL LT, REMEL L o7& LT, £kt

L0714 Th D, ZDOLE x| 20wt%?D Ni & THIL
(X, B B2 OMEEIER 50vol%Iic b 720 . 31T
ZEREIDH Z LN TEDEEZHND, LP BLW
HP %A 7D Ni o Z % L7z WC RO WiEd
SEM #lgE %% Fig.2 1o~d,

Plated Ni

Fig. 2 SEM images of (a)H.P and (b)L.P type electroless Ni
plated WC powder.
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Fig.3 Schematic drawing of wear test method.
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Fig.4 Relation between compact temperature and relative
density during spark sintering by using (a)L.P and (b)H.P

type electroless Ni plated powder.
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Fig.5 Optical micrographs of spark sintered WC-Ni
cemented carbide prepared from (a)H.P, (b)L.P and (c)Blend
type WC-Ni powder.
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Fig.6 Equilibrium phase diagram of Ni and P.
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Fig.7 A scale Rockwell Hardness of spark sintered H.P, L.P,
Blend type WC-Ni and WC-7.8wt%Co cemented carbide.
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Fig.8 X-ray diffraction pattern of spark sintered (a)L.P and
(b)H.P type WC-Ni cemented carbide compact.
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Table 1 Specific wear rate obtained from Fig.9. In case

(a)temperless and (b)temper rings were used for wear test.
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Fig.9 Relation between sliding distance and volume loss in
case (a)temperless and (b)temper ring were used for wear
test.
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Fig.10 SEM images of cross section at sliding surface of
spark sintered (a)L.P, (o)H.P and (c)Blend type WC-Ni

cemented carbide compact.
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Fig.11 SEM images of cracks from the corner of indent
emanated by Vickers hardness test of spark sintered
(@),(b)L.P, (c),(d)H.P and (e),(f)Blend type WC-Ni cemented

carbide compact.
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Fig.12 Friction coefficient during wear test of (a)H.P, (b)L.P
and (c)Blend type WC-Ni cemented carbide compact.

Blend # 1 7" T3 0.43 F2% & 72> T, Blend Z A 7%
e, SEMED DV | EEEEERENE 2 0 7 < EEERL
NREL 2D EBDNDITE DT, HKb/NE7
b 7eo7e, 728, Co B&ITOVWTIE, 0.61 FRE L
AT o 7o a Bt GO Cldd b K E Az 7R LTV
77

4 58

WC By RICIEESBME Ni ho X &ML, Z ¥Rz H
WTHGEBRERRIC L > T WCNi Sa 2B L, #X
TOEFERBRAITV, ZORMEZOWTGHE L7, 72
B, WEM NI Do XL, Do XHOEFE P DR
% 2FHEAT -T2, BONIERIIL O LB TH
%o
(1) 2 FEHD Ni - X(TONT, O PO P
#X, 5 BLV15% ThoTlz, AWIETIL, EhZ
ALP BEOHP ERFD, ZOMARE AT, HEhe
f AT o Tt T OBEEREZIL LP # 4 7C 1273K,
H.P %1 7T 1153K & Ni Ol 1725K 755 % T

AR COBERED FTRE T o7, ZaAUL, FRfFT
% PIZRR L T, ZDIESUCRFTFE- LTz &
BRDHIENTE, 2B, FEEITRE T T2,

(2 FRL7- WC-Ni G0 L, HiiROMmAZ M
WTYERLL 72 WC-7.8wt%Co(Co A4 & Fril LT, K
VMEZ R LTZ, P OREZOWTIL, ZO P &K
K2BI3E | BHEELIIRE < 2oz, ZAUL FHT
H.P (2B T, B2 Y vvb= > 7 /UNBP) 35
LTWObDLEEX B, LP ZA 7Tl NisP ©
Xz & A ERD RN Toh, R1EY, P2
Ni FICEET D 2 & T, O Z & 22803 -
TeEZ BT,

(3) ERL7- WC-Ni A&DHEFEREIL, Co A4t b
LT, T U ABIVT BRI A R LT, Do &Ef
D P EDOFEIONWTIL, PEN/KELRDITE,
FERER bR E  Apodfe, ESFBREHOFR L e oTe
W, UL, A U F OISR E L TW
HHOEEZ BN, BEOFREL UL, Lotk
HIZBWTH, e LT WC R F-OEFEN - »Th
0. ZOEFNCONTIRF L A EEN L, R
DFEFIT, WC KL F-OFIBEL BE O = v o3-SIz &
STREIND EEZ BN, DFD, A Z—1H
OEEIMEL | R F-OREF AT A 2id, WC KL
THHFBELBEA R Z LT <220, ZIUZ K- T
FERIIREL D EX T,

BOVIIAMILE IS HICEEL T, BEREY > 7D
I L7 NC figigds J ORRERE v vz il
BRIR—/V W, AARBEHRB S T8
SN LV LB OTH Y, £z, REHMERIC
PN IERERSHEI T, RIFTPE S MU E RS I b
FERNCZ VEF L= b0 Th D Z L &E L, BfR
BALUTERLS TEH N L E TS

SE30
(1) H.Kim, I. Shon, J.Yoon, J.Doh and Z Munir : Int.
J. Refract Met & Hard Mater 24(2006) p.427-431.
(2) S.Kursawa, PPott, H.G.Sockel W.Heinrich and
M.Wolf : Int. J. Refract Met & Hard Mater 19(2001)
p.335-340.

_34_



() FRIRFNEL, %G &%, WA, ML, B8
% - HABES PR E SR SRR 41(2001)
p.2-3.

(DfEzk  F, MTHIERL, /MRBE=, FRIRFATE: Bids X
UMy Aif4: 48(2001) p.616-620.

BGAT B, MR ES, g0 R, R, JKECE
JIE, SR ERE SRS R TN o 2 — 5t
£ 13(2000) p.29-33.

(6) B, Ol B NEIESE, KH X, BE—
xR ORI 37(1990) p.219-224.

(7) H.Sheinberg : Int. J. Refract Met & Hard Mater
2(1983)17-26.

(8) wfEH A, W, mERE R X UARR
4> 29(1982) p.222-226.

(9 FaAR—5L, MLE, B ¥ . BARSE TS
59(1995) p.740-745.

(10) KAk 57, HE PR . RASRT SR
62(1998) p.986-991.

(11 FaAR—5L, JBEH], AMLEE, MR S ARG
JBFAE 61(1997) p.519-527.

(12) KK 18, IMME— 1 AARLEPAGE 57(1993)
p.1346-1351.

(IBBHISZ, REIERE, THEEME FRIEL, SR
2, W w AevEE S TR H S (1992)
p.43-55.

(D LARE=., HERZ . N T A Amo— BT
p.189.

_35_



