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D eform ation m echanism of W C -12C o alloy under them om echanical alternation
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ABSTRACT Coampression fatigue experinents of W C-12Co cemented cahide were carried out on G leeble 1500 under different ther
moamechanical conditions The Vickers hardness of the alloy was tested the m icrostuctures were observed by SEM and TEM: and the
defom mechanisn was discussed It is shown that with ncreasing experinental temperature and load the continuity of W C skelectons
is broken down leading 1o the decreasing in hardness of W C-12Co alloy The deforn mechanisn of W C-12Co alloy is that the alloy s
plastic ability is offered by the slipping of dislocations in W C phase and the binder’s martensitic transfomation at low defomation tem -
perature and stress W ith the defomation temperature and stress increasing the further defomation ability is offered by the movement
of stacking faults mn W C and the slipping of WC AV C interfaces
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Physical properties of the experiental alloy

WEE /BB /B

&4y HE. HVe /

1.2 L¥RHE

KH G leeble 1500 44} By B IR AL, AR 48
TV AR 7 XA R A T R 46 9% 55 92 3 AT Xk
P YL A A T %) R REL I A 28k o e I ] R 4
HOREART A 600, 8001 1000MPa i Jj 2 R=
0.1F1 R=1 SZmyiE rEL 400°C a2 | 350~450°C 3z
25 600°CHEE . 550~650°C 25 800°CHE g . 750~
850°C3g4x, $h ) 55 & 38 AR IhilR FE RN Y. 47 o] 25 25 4k
(B 1), SEEGEFR R N=1000%k, fEFFF AR 5
S

F 69 —1 YA % 4 2 0 1T I 2 57 A JE
WC12Co G EMRERE. FIH LEO 152537 % A4
==Ky 0] Tecnals’ 2035 Gt B W EE A 4 o 4 41 AR
1B, 738 WCT12CoH EERMTIA R KM T ZTE
AL

HFR (kNemm 2) (g‘ﬂnis) (N'lmniz) (kA-mil)
WC—12Co 24.1 14.36 2460 10.6
Aa) A (b)
U AVAVAVAVAVAVAVA
£ &
= =
& Q-
&~ &~

~
T/°C, PIMPa
)

v
v

tls t/s

Bl 1 Ssstr (o) WEEEE RN

tls

(b) EER ) ZARE: (o) WE I EELL

Fig 1 Experinent condition. (a) constant tamperature and altemative pressuré (b) constant pressure and altemative tmperaturs (c¢) altemative

pressure and temperature
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Fig 2 Cumwes of Vickers hardness to experinental conditions (a) curves of Vickers hardness to temperature afier the fatigue of 100MPa 1o 1000
MPa (b) cuwes of Vickers hardness 1o pressure after the fatigue of 350°C 10450C; () cuwes of Vickers hardness 1o pressure after the fatigue of
550°C 10 650°C; (d) curves of Vickers hardness to pressure afier the fatigue of 750°C 10 850°C
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Figz 3 SEM iages of WC-12Co alloy: (a) as-sintered: (b) mechanical altemation of 100 1o 1000MPa at oam temperaturs (¢) them amechanical
altemation of 350 to 450°C and 100 to 1000MPa (d) mechanical altemation of 60 to 600MPa at 600°C; (&) themanechanical altemation of 550
10 650°C and 60 10 600MPa  ( f) mechanical aliemation of 80 to 800MPa at 600°C; (g) mechanical altemation of 100 1o 1000MPa a1600°C; (h)
mechanical altemation of 100 to 1000M Pa at 800°C ; (i) 1000MPa 800°C
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Fig 4 TEM inages of WC-12Co (a) assintered: (b) hamd phase in the as-sintered alloy; (¢) binder phase after the them an echanical altemation of
350 10 450°C and 100 10 1000MPa (d) hard phase afier the themanechanical allemation of 350 10 450°C and 100 1o 1000MPz (e) binder phase
after the mechanical aliemation of 100 10 1000MPa at800°C; ( f) diffraction pattem of Fig 4 (e); (g) dislocation wist in hard phase after the me-
chanical altemation of 100 1o 1000MPa at800°C; (h) stacking faults in hard phase after the mechanical alemation of 100 1o 1000MPa at 800°C;
(i)y WC A C interface slip after the mechanical aliemation of 100 1o 1000MPa at 800°C
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