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Fig.1 SEM morphologies of the raw material powders: (a) WC, (b) Co, and (c) WB
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Fig.2 XRD pattern of WB powder
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3 BREE 30 h 345 88WC-12Co. 78WC-10WB-12Co. 68WC-20WB-12Co. 58WC-30WB-12Co & & ¥ K i) SEM & i
Fig.3 SEM morphologies of composite powders after 30 h ball milling: (a) 88WC-12Co, (b) 78WC-10WB-12Co, (c) 68WC-20WB-12Co,

and (d) 58WC-30WB-12Co
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Fig.4 XRD patterns of the sintered bulks: (A) 88WC-12Co,
78WC-10WB-12Co and 68WC-20WB-12Co; (B) 58WC-
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Table 1 Content of magnetic cobalt of 4 kinds of prepared alloys
Material 88WC-12Co 78WC-10WB-12Co 68WC-20WB-12Co 58WC-30WB-12Co

Content of magnetic cobalt, /% 11.47

7.10 5.85 1.82
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Fig.5 SEM images of the prepared alloys: (a, b) 88WC-12Co,
(c,d) 78WC-10WB-12Co, (e,f) 68WC-20WB-12Co, and
(g, h) 58WC-30WB-12Co

&2 5he A, By, C, Cl, D XKIEEIES LR
Table 2 Energy spectrum analysis of region A, B, C, C1 and
D in Fig.5h (at%o)

Region w Co
A 74.43 25.57
B 54.98 45.02
C 56.56 43.44
C1 54.64 45.36
D 92.59 7.41
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Fig. 6 Hardness HV3 and the fracture toughness Kc of the
prepared alloys (a) and the surface crack fatigue growth

pattern of the 58WC-30WB-12Co alloy (b)
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Fig. 7 SEM images of the worn surfaces in low and large
magnification of four kinds of alloys: (a,b) 88WC-12Co,
(c,d) 78WC-10WB-12Co, (e, f) 68WC-20WB-12Co, and
(9,h) 58WC-30WB-12Co
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Effect of Addition of WB on the Microstructure and Properties of Cemented Carbides

Xie Lijie!, Liu Xuemei®, Wang Haibin®, Xie Yifeng?, Liu Baogang?, Song Xiaoyan®
(1. Beijing University of Technology, Beijing 100124, China)
(2. Luoyang Golden Egret Geotools CO., LTD, Luoyang 471000, China)

Abstract: Using WB powder and WC-Co powder as raw materials, the cemented carbides with different volume fractions of WB additives
were prepared by a hot isostatic pressing (HIP) method. Then, the phase constitution, microstructure and mechanical properties of the
prepared cemented carbides have been studied. The results show that the super hard WCoB phase is formed by the reaction of WB and Co.
With the decrease of Co phase, less WC grains are separated, and thus the toughness is decreased. With the increase of the WB addition,
the prepared cemented carbides have lower friction coefficients and better wear resistance and hardness. When the WB addition is 30wt%,
the hardness of 19000 MPa can be attained. The abrasion loss of the sample is 1/10 of that of the WC-Co cemented carbide. However, the
fracture toughness of the cemented carbide with WB addition is about 83%~91% of that of the conventional WC-Co cemented carbides.

Key words: WB; WCoB; cemented carbide; hardness; wear resistance
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