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Table 1 Characteristics of raw powders (/%)

Powder  Ni Fe S C FreeC O FSSS/um
wcC - 0.020 - 6.050 0.03 0.09 1.6
Ni  99.70 0.005 0.001 0.055 - 0.12 2.4
Cr 99.50 0.080 0.010 0.009 - 0.13 440
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Table 2 Nominal composition of WC-9Ni based cemented

carbides (w/%)

Sample No. wcC Ni Cr
1# Balance 9.0 0.0
2# Balance 9.0 0.4
3# Balance 9.0 0.8
4# Balance 9.0 1.2
5# Balance 9.0 1.6
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Fig.1 XRD patterns of WC-9Ni cemented carbides after

sintering
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Fig.2 SEM images of fracture surfaces of sample 1# (a), sample 2# (b), sample 3# (c), sample 4# (d), and sample 5# (e) after sintering
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Fig.3 EDX results of the marked points in Fig.2d and Fig.2e: (a) point A, (b) point B, and (c) point C
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Effect of Additive Amount of Cr on Microstructure and Properties of WC-9Ni
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Abstract: A series of WC-9Ni-xCr cemented carbides were prepared through a traditional powder metallurgy method. The effects of Cr
additive amount on the microstructure and properties of WC-9Ni cemented carbides were investigated using X-ray diffraction, scanning
electron microscope, mechanical property tester and immersion corrosion tests. The results show that Cr addition has an impact on the
microstructure and mechanical properties of the WC-9Ni cemented carbides. The trace addition of Cr inhibits the grain growth of the WC
grains, decreases the density and bending strength of WC-9Ni cemented carbides, and increases the hardness and immersion corrosion
resistance in neutral water of the alloys. With the Cr content increasing, the variation tendency of grain size, density, hardness, bending
strength and corrosion resistance of the alloy slows down. Furthermore, extensive addition of Cr in WC-9Ni cemented carbides results in
the formation of a new phase, (Wy Cr-x)2C, which is easy to become a fracture source of the alloy. Combining the results of microstructure
and properties, we conclude that sample 3# with Cr addition of 1.2 wt% exhibits a relatively optimal comprehensive performance in the
five groups of samples.

Key words: cemented carbide; chromium; additive amount; microstructure; properties
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