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Fig. 1 (a) W-C-Co equilibrium diagram: (6) WC-Co quasi-binary equilibrium diagram
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Fig. 2 Morphology of a laser processed zone on the hardmetal. P = 1000 W, v = 10 mm/s (50X)
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Fig. 3 Microstructure of a  phase remelted zone
(left) surface local remelted pool (30003<): (right) subsurface local remelted pool {30003<)
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Fig.5 Microstructure of different sites apart from the treated surface ( 3000X)
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Table 1 Hardness examination data of the WC-18% Co hardmetal after laser processing

sample| paremeters results
| P =1000 W |distance from surface (mm) 0. 045 0.15 0.25 0. 33 0.43
v = 10 mm/s HV 1594 1360 1264 1183 1163
5 P = 1000 W distance from surface (mm) 0.05 0.17 0. 26 0. 36 0. 44
v =20 mm/s HV 1514 1366 1193 1122 1122
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Fig. 6 Hardness profiles of the WC-18% Co hardmetal after laser processing

(a) P=1000W, v = 10 mm/s; (b)) P = 1000 W, v = 20 mm/s
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Fig.7 X-ray diffraction spectra of the WC-18% Co hardmetal after laser processing (treated surface)
{a) P=1000W, v = 10 mm/s: (b) P = 1000 W, v = 20 mm/s
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Table 2 X-ray diffraction results of the WC-18% Co hardmetal after laser processing

sample paramelers tested surface determinate phases
7 g . , g 7 o
P = 1000 W non—reated surface W C.{ ?6.' 1%) + hexagonal Co(10.4%)+ W0(6.5%) +
| cubic Co(6.7%)
C g aoanal € g 70+ o
v =10 mm/s | treated surface glo(ﬁ{“ff(:?(’? )]:;{.: ?“xdﬁa“”"l Co(14.9% )+ WOs(6.4%) +
, P = 1000 W non-treated surface WC(88. 1% )+ cubic Co(11.9%)
v =20 mm/s treated surface WC(59.3%)+ cubic Co(40.7%)
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Laser Heat Treatment of WC-Co Hardmetal

Zhu Zuchang Wang Weirong Qiu Qiu
(Shanghai University of Engineering Science, Shanghai 200335)

Abstract Using OM, SEM and X-ray diffraction analyses. the investigation into
microstructure and hardness profiles of a WC-18% Co hardmetal after laser pro-
cessing has been conducted. The microstructure can be divided into Co phase, B,
remelted zone, WC grains resolved—-precipitated zone and substrate. By virtue of
these changes the highest hardness is 1544 Hv and the increment can be 34~ 37%
compared with the original hardness of the material. From the X—ay diffraction re-
sults it follows that the content of face centered cubic cobalt will be varied and the
hexagonal close packed cobalt may occur or increase, but their constituent propor-
tions are connected with the laser processing parameters.

Key words laser processing, hardmetal, heat treatment, microstructure, X-ray
diffraction



