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Influence of carbon content on formation of
gradient structure of cemented carbide for mining
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Abstract: Cemented carbide with gradient cobalt structure was fabricated by use of two-step method( presinteringcar-
busintering) . The relationship between the morphology and content of Tl phase and the carbon content was studied. The
influences of the carbusintering temperature and carbon content on the formation of the gradient structure of the cemented
carbide for mining were discussed, and the formation mechanism of gradient structure was analyzed. The results show that
the carbon content and carbusintering temperature are the main parameters that influence the formation of gradient struc-
ture. The higher the carbon content is, the more apparent and the thicker the gradient structure are; the higher the car-
busintering temperature is, and the less apparent the gradient structure becomes. The results also show that the parame-

ters above-mentioned influence the formation of the gradient structure by affecting the diffusion of carbon and liquid flow.
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Table 1 Physical properties of raw WC

pow ders( mass fraction, %)

w of Diameter/
w(C) o= (Fe) chloric impurity w(0) Bm
5.84 0.03 0.018 0. 05 2:37
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Table 2 Carbon content of samples after
milling for 24 h(mass fraction, %)

YG6A YG6B YG6&C
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Fig. 1 Microstructures of YG6 drilling button

before carburizing
(2) —YG6A; (b) —YG6B; (¢) —YG6C
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Fig. 2 Coercive force of samples vs

carbon content before and after carburizing
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Fig. 3 Density of samples vs carbon content
before and after carburizing
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Fig. 4 Microstructures of YG6-A

carburized at 1 420 C for 60 min
(a) —Co depleted surface of YG6-A;

(b) —Co rich intermediate of YG6-A;
(¢) —Central Tl phase area of YG6-A

EREATIGH . NE 4 RRTLLE ), REMS
] 20 IEH I WC+ ¥ AR .

Bl 5 B AN [RLE B 2 B RE 20 3 7E 1420

1 440 F11 460 ‘C¥BH# 60 min J5 FRIAH B JE B 45 5L
MEF AT A B A H: fER—B R E T, kS
TR, MR RN . X n] DUAE R R AR R
YG6A .YG6B I YG6C 3 XA 4GS & )L T-AH
&, BHRAUR BREE RS R — 2, Fit,
FAMAFE B E A B ERAHB I RE D,
W23 Ik W C FBURE B] 3% 38 1) 5 A8 7R AE N E R
HE5AFEPR WA RN, ERFERRZESE W

2.0
= —YG6-A, carburizing for 60 min
¢ — Y(6-B, carburizing for 60 min
+ —Y.G6-C, carburizing for 60 min
gl 6T
E
[/}
4 \
2 12}
=
087

1420 1430 1440 1450 1460
Temperature/"C

K5 RHERBERELEES
BRI . BRBRERRAR

Fig. 5 Cobalt gradient thickness vs carbon
content and carburizing temperature
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