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Experimental research of laser texturing of cemented carbide

FU Yonghong, GU Yali, KANG Zhengyang, WANG Haibo, LI Yudi
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: To explore the potential application of micro-textures on the surface of cemented carbide material by laser
texturing, process tests of laser texturing were carried out on the surface of YG6X cemented carbide cutters by using single factor
analysis method. Crater micro-textures with approximate 270pum diameter and 6pum height were obtained. The experimental
results show that laser pulse width, pump voltage and air pressure have important effects on the textured topography dimensions
and quality of the convex textures. Pulse width and pumping voltage can increases the dimension of convex textures greatly, gas
pressure can significantly reduce the height of convex textures about 43% . However, micro-cracks exist from the center to the
surrounding of micro-texture materials on cemented carbide by laser texturing. Furthermore, micro-texture materials by laser

texturing on cemented carbide show uneven distribution with bigger hole and cavity in the center, but have close bonding strength

with substrate.
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Fig. 1 Experiment of laser texturing
a—experiment setup b—schematic diagram of system

Table 1  The properties of YAG laser

laser parameters values
averageoutput power <200W
pulse energy <60)J
impulse frequency 1Hz ~ 100Hz
laser wavelength 1064nm
pulse width 0.3ms ~20ms
divergence angle < 10mrad
power instability < 5%
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Fig.2 Toography of micro-textures on YG6X by laser texturing
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Fig.3 Morphology of single convex texture
a—3-D topography b—2-D section ¢—SEM image
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Fig.4 Influence of pulse duration on convex texture height and diameter
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Fig.5 Influence of pump voltage on convex texture height and diameter
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Fig. 6 Influence of gas pressure on convex texture height and diameter
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Fig.7 Cross-section micrograph of convex texture
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