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Table 1 Characteristics of starting WC powder

WC powder characteristics A B C D

Fischer particle size/um 0.6 0.9 35 12.2
Laser particle size, Dso/um 2.08 133 257 1852
Tap density/g ¢m 446 526 6.17 7.69

&2 WC/L0Co E &R RIFMH
Table 2 Characteristics of WC/10Co powder

WC/10Co powder characteristics A B C D

WC laser particle size, Dsg/um 1.22 0.81 151 2.69
Bulk density/g €m™ 174 206 243 281

Tap density/g cm™ 343 391 485 529

K 1 WC/10Co MRS
Fig.1 SEM morphologies of WC/10Co feedstock: (a) A, (b) B, (c) C, and (d) D
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Fig.2 DSC curves of WC/10Co feedstock
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Bl 6 WC/10Co J 4T ¥ i 1 % 5
Fig.6 SEM images of fracture micrographs for WC/10Co molded compacts: (a) A, (b) B, (¢) C, and (d) D
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Fig.7 Effects of WC particle sizes on solvent degreasing rate of WC/10Co molded compacts: (a) the relationship between the degreasing

rate of soluble binder and time; (b) the relationship between -InF and t; (c) the fitting curves of - InF and t at the initial stage
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Fig. 8 SEM images of WC-10Co alloys: (a) A, (b) B, (c) C, and (d) D
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Table 3 Properties of WC-10Co alloys

Property A B C D
WC grain size/pm 032 0.60 105 211
Density/g <m 14.42 1441 145 145

Hardness, HV1o/ X 10 MPa 1776 1621 1403 1153

Kic/MPa m*? 9.61 1054 13.67 22.15
Relative magnetic saturation/% 76 83 88 88

TRS/MPa 1802 2014 1752 1585

Dimensional variation/% 2.85 297 183 1.02

Linear shrinkage/% 20.80 19.61 19.52 19.42
:|: N
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Effects of WC Particle Size on WC/10Co Injection Molding Process

Xie Xingcheng, Cao Ruijun, Lin Zhongkun, Li Qing
(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The effects of different WC particle sizes on WC/10Co injection molding process (PIM) were investigated. The influence
mechanisms of WC particle size on feedstock flowability, molded compact’s quality, degreasing process and sintering process were
analyzed. The results show that as the WC particle size decreases, the flowability of WC/10Co feedstock, the molded compacts’ quality
and the dimensional accuracy decrease, while only the solvent degreasing rate increases. For the ultrafine WC/10Co feedstock with
powder agglomerated particles and insufficient binder coating, the heat stability is lower and the flowability reduces by 56%, which
reduced the density of molded compacts by 5%. As to as-sintered ultrafine WC-10Co which is prone to be decarburization during
degreasing-vacuum sintering, the line shrinkage is 20.80% and the dimensional deviation is 2.85%.

Key words: particle size; WC; WC/10Co; injection molding process
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