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Effects of carburizing time on microstructure and
transverse rupture strength of graded cemented carbides
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(1. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China;
2. Zigong Cemented Carbide Co. Ltd., Zigong 643011, China)

Abstract: Effects of carburizing time on microstructure and transverse rupture strength of cemented carbide with
gradient cobalt structure fabricated by pre-sintering-carburizing process were studied by optical microscopy and
transverse rupture strength test. The results show that the cobalt content in the Co-rich layer increases with prolonging
carburizing time, the transverse rupture strength of samples increases when carburizing time is less than 140 min and the
maximum appears at 140 min. The transverse rupture strength increases efficiently because of the tough Co-rich layer in
samples. The distinct decreasing of the transverse rupture strength carburized for more than 140 min is ascribed to the
grain growth of WC and # phase. The reasonable carburizing time should be controlled in 120—140 min for the d 10 mm
samples.
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Table 1 Physics property and proportions of raw powders

Carbon content

Raw powder Particle size/um  w/%

wl%
wC 5.84 2.37 89.9
Co 2.20 6.0
W 1.12 4.1
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Fig.1 Microstructure of sample pre-sintered at 1 420 C
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Fig.2 SEM image in BSE mode of samples carburized at 120 min: (a) Co-rich layer; (b) Core
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Fig.3 Microstructures of samples carburized at 1 400 C for Fig.5 Microstructures of samples carburized at 1 400 C for
80 min: (a) Co-rich layer; (b) Core 160 min: (a) Co-rich layer; (b) Core
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