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Quantitative measure of WC grain size in
nanocrystalline WC Co hardmetal
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Abstract: Nanocrystalline WC-10Co hardmetal can be made by doping a new invented VC-based multr grain
grow th-inhibitor and suitable technical processing. T he specification for quantitative measuring the grain size of WC
in the alloy was explored. Under modified metallographic sample making and Murakami etching condition, the 100
000 multiple magnified second electron( SE) images with good contrast and clear profile of WC grain for the alloy can
be obtained by FESEM. The linear interception (LI) method was used to quantitatively measure the interception of
WC grain in the collected SE images. The results show that the distribution of WC grain size is 12 =109 nm; the av-
erage interception of WC grains is 45 nm and the corresponding 3D mean grain size of WC is 70 nm. In another way,
the grain size of WC was determined by XRD Scherer formulation for (001) we, (100)wc and (101) we peaks at low
brag angles(20<50°). The calculated average value is 91 nm, which is agreeable with measured 3D grain size of WC
and can be auribed to nano scale. The effects of counted grain numbers and human factor on the statistic data are al-

so investigated and discussed.
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Fig. 1 Diagram showing truncated triangular
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Fig.2 Metallographic microstructure of
nano-grained WC-10Co hardmetal
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Table 1 Comparison of WC grain size measurement between different operators

Operator Minimum grain size/ nm Mean grain size/ nm Maximum grain size/ nm Counted number
g(i:j;:z i 15 108 438
(S)Sfiij:;z g 15 105 247
Sutomars B 12 & 20
pumatanis 12 109 207

F2 WC R RS A — 43 = 4 1) 5 e
Table 2 Transformation of WC grain size from 1D to 3D for spherical shape

M easuring method Fullman coefficient

Mean grain size/ nm 3D grain size/ nm

LI 1.50~ 1. 5613

45 68~ 170
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Table 3 Mean WC grain size determined

by Scherrer formula

Peak Bi/2/ rad 20/ (°) d/nm
(001) we 0. 084 31. 41 97
(100) wc 0. 097 35. 54 85
(101) we 0. 095 48.19 91
Average value 91
3 4
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