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Abstract: The microstructure of functionally graded WC-Co cemented carbide with dual phase structure prepared
by so-called two-step technique was observed by metallography. Vickers hardness (HV2) along the gradient was
tested by micro-hardness tester. The results show that the Nl phase in the core zone is in dispersion distributed state,
locating between WC and WC particles, and between WC particle and the binder with an average grain size less than
that of WC. Because of the existence of fine Il phase, most of the WC grains in the core zone loss their multrangle
character, taking a rounded appearance. During the carbonization process of the assintered cemented carbide with Tl
phase in the whole body, part of cobalt in the surface zone migrates towards the inner of the alloy under the driving
force of carborractivity difference, with the formation of cobalt gradient structure and the microstructure change of
the surface zone and the intermediate zone from the original WC+ ¥+ Tl into WC+ Y, accompanied by the remarked
decrease of very small WC grains and the increase of uniformity degree of WC grains. Vickers hardness (HV2) a-

long the gradient changes regularly from high to low, then from low to high, corresponding to the microstructure

O H&TWH: xR ARRHFILE T A S VB H (50323008) ; WiF4 HARRIAEEES Y BITUE (04]J3084) ; H E 1l 1 5 Rl 56 4 % Bh 1 H
(2004036428) ; H g K2 E LR R EEE T BIIE
WeRs B #E: 2005 —02 - 23; #£3T H#H: 200506~ 13
EZ WA Bk 32(19657), L, WFSLR, .
WIRERH: 5k 57, HiG: 0731~ 8876424; E-mail: zhangli@ mail. csu. edu. cn



B 1558 8 gk ar, S5 XS HITIRERRE WG Co &4 IMMOWL 20 23 45 49 15 /8§ i 4 I * 1195 *

change in the alloy.

Key words: cemented carbide; dual phase structure; functionally graded material; microstructure; vickers hard-

ness

5t J Sandvik 2 "] T 20 42 70 AR P LI
J& T 55 XUAH 25 1) T B AR B R JoT 5 < AH DR R ZE At BE 12
R, @ ATFERSS S, T IR XA S5
T &6 B B2 i )T & 45, i #% DP ( dual phase/ dual
properties) & &7 . XM G ERIHE], R TS
M LETT 3, AR v T A 5T < T B A B
P A LA R] IR et ) Ji, A < PR A A7 i 19 21 (2
it .

PR EAR T EAEWH AT, BEEHA S
B3] ai /s HARFR 73 20T 45 10 B Ak AR VA S W C+
v+ N=AHEIEF AR G468 (DP 5&RE), AR5
XA BT IRAL B,  DASRAS BA WAR S 14 T
R ESE . ZMEERNEESTRLEREN WC
+ YWHIERHANGE, G068 WC+ v+ 1=
MAFER ARG E; e EEXE, a1
ST RSN . DP & & R 45 B FE I T
AT B 3 S S ik 5 2 Ay < Ok G A A U
TR IRAEIKZ) ), B3 I Rk & e AT B AL
B, SR < OB G AR A < 3R T FA AR R X )
SRR IER . A 1985 FEHE LRI LK, %A
A AZ LM BORBEAT T AW ek, FFESHE T —
RIILLDP AR DL LR R 2 2
W AN &R EEE T2, DiF—FiRada4E
10 RS R 8 = e 1 NUAN B2 P (R e g B S
72 IRAL G B 5 < B ORI

WAk, FETE DP A J5-& 4 1 SRR 53 77 1
TR T —E ik RS SR B S B LA 45 44 T g
Bt PR I < P IOUL L 2R S5 K AR AL ) g 2 1 RERRAE
TiERIBT AR E EIR D . A SCAEEAE XA S5 H D e
BRBE W C-Co B 57 fr G SO 21 A 465 ) R A A F 0 2
filf b, WTFT T FE/AN Spy 4 PR B2 AR ALE

1 5

EBERHIS KA PR TS, MRHET R
T 2514 & nAH K DP &4 RTIkik, KRG % DP
B RTIRAAT B . A& IRE AT A
WC-6% Co( T4, TH) .

SHRFERE RS B T: 1) RH 10% &4
i+ 10% ZFAH B F AR SR & &

) NAH, JEphIEY 3~ 5s; 2) BHJE 4882 20% A
FALE+ 20% BREAL BT S RRUR SRR & 4
I WC AH, FEUEE g 3~ 4 min; 3) H =& b8k
TEVR LR rh I RN W3 — 2P0 & Skl A AT B
Tk, B [E] A 20~ 30s .

7t Olympus PM G3 St Bl T L& &1
SHAR . Aa W aT 4 A2 (GB/ T 4340.
1-1999 4 J& 4 [CAE FE I 28 1 343 5 7 v itk
17, MBS HA Sy HM V-2 B0 R, il
HAM A 19. 61 N; £ 5 RS MK s S A0 .

2 SEIGZER

2.1 g

KHALVIEE LB ERA 25 mm K& SR
ALY 174, SR 5RO B850 A v 5 1) D)
PIF, BORE O Sk M AL HEAT BE A, JFBTEE . Y06
TEGARRE ] & R R, TR RERLYIR)E
Mol b, SRRt B R T s 1T
NI BROGRFPEANFI) 3 RS R .

Surface
zone

b

Intermediate
zone

Core

B1 A A AT A s
Fig. 1 Sketch diagram of

section of button insert sample
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Fig. 3 Micrographs of binder distribution in surface zone and

intermediate zone at low magnification

(a) —Surface zone with lower binder content; (b) —Intermediate zone with higher binder content
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Fig. 4 Microstructures in surface zone and intermediate zone( bright one is binder)

(a) —Surface zone with lower binder content; (b) —Intermediate zone with higher binder content
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Fig. 5 Micrographs of Nl phase(black one) distribution in

different places of core zone at low magnification

(a) —Intermediatecore zone; (b) —Core zone
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Fig. 6 Microstructures in different places of core zone

(a) —Near intermediate zone; (b) —Far away from intermediate zone
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Fig. 7 Microstructures in different places of core zone after etching of binder

(a) —Near intermediate zone; (b) —Far away from intermediate zone
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Fig. 8 Microstructure in intermediate

zone after etching of binder
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Fig. 9 Microstructure in surface
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