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Study on Modified Surface Characteristics of Silicon Carbide Ceramics

Processed by Pulsed Laser

LIU Wei GU Hao TANG Dubo LIU Shun

(Hunan Provincial Key Laboratory of High Efficiency and Precision Machining of Difficult—to—cut Material , School of Mechanical
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Abstract  The silicon carbide ceramics were processed by pulsed laser. The influence of laser process
parameters such as laser power, scanning times and spot overlap rate on the modified surface characteristics of the
workpiece was investigated by single factor experiment. The experimental results show that when the laser power is
small, the workpiece surface forms periodic undulation groove and broken pits are randomly distributed. When the
laser power gradually increases, the workpiece surface gradually appears thermal cracks. The surface roughness first
decreases and then increases with the increase of laser power. When the scanning times are low, the structure formed
on the workpiece surface is shallow and loose. With the increase of laser scanning times, the structure formed on the
workpiece surface is uneven. The surface roughness first decreases and then increases with the increase of scanning
times. At low spot overlap rate, the workpiece surface groove is shallow and the overall surface undulation is weak.
When the spot overlap rate increases, the surface grooves become deeper and the holes appear. The surface
roughness increases with the increase of spot overlap rate.
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Tab.1 Properties of SiC ceramic
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Fig. 1 SiC ceramic workpiece
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Fig.2 Nanosecond pulsed laser equipment

1.2 BRAHEAEMIEREHER
iz FHERL R 2R, (AR ik ot 3 G0 X ik £k
REREEHEATIN L, TS8R 2 s . BkemEosm
T SZEGHE T A4F 50 mmx50 mm [ 3210 _F 347
R2 HAMITESH

Tab. 2 Laser processing parameters

P/WV NIK /%
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Fig. 4 Effect of laser power on surface roughness
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Fig. 5 Surface morphology at different scanning times
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Fig. 6 Effect of scanning times on surface roughness
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Fig. 7 Surface morphology at different spot overlap rates
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Fig. 8 Effect of spot overlap rates on surface roughness
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