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Study on etching process of composite grooves on

micro heat pipes with infrared laser

YANG Yang, WEI Xin, XIE Xiaozhu, HU Wei, LI Chengbin
(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to find the effects of different process parameters (laser repetition frequency, laser scanning velocity,

laser scanning times) on the dimension and the morphology of composite grooves during laser etching of surface composite grooves

on micro heat pipe, a series of experiments were carried out by single factor experimental method. The reasonable process

parameters of 1064nm wavelength fiber laser were confirmed. The experimental results show that, under the conditions of 40kHz

laser repetition frequency, 150mm/s laser scanning velocity and 25 laser scanning times, composite grooves can provide larger

capillary pressure for liquid reflux in micro heat pipe. This study is of great significance to improve the heat transfer performance

of grooved micro heat pipes.
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Fig. 1 Processing equipment of pulse fiber laser
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Fig.2 Effect of laser repetition frequency on the size of composite groove

a—the leading groove b—the secondary groove
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Table 1 Maximum capillary pressure of composite groove under different la-

ser repetition frequency

laser repetition
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frequency/kHz

maximum capillary 600840
pressure/Pa
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Fig.3 Effect of laser scanning velocity on the morphology of composite
groove
a—50mm/s b—150mm/s
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Fig.4 Effect of laser scanning velocity on the size of composite groove

a—the leading groove b—the secondary groove
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Table 2 Maximum capillary pressure of composite groove under different la-

ser repetition frequency

laser scanni
aser scanning 100 150 200 250 300

velocity/ (mm + s 1)

maximum capillary 0000 1457774 1303830 1136430 1080410
pressure/Pa
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Fig.5 Effect of laser scanning times on the morphology of composite groove

a—20 times b—40 times
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Fig. 6 Effect of laser scanning times on the size of composite groove

a—the leading groove b—the secondary groove
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Table 3 Maximum capillary pressure of composite groove under different la-

ser scanning times

laser scanning 10 15 20 25 30

times

maximum capillary

832960 1253500 1448550 1572820 1334780

pressure/ Pa
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