Tribol. Lubr., Vol. 38, No. 5, October 2022, pp. 185~190 ISSN 2713-8011(Print) * 2713-802X(Online)
Tribology and Lubricants http://Journal.tribology kr

DOI https://doi.org/10.9725/kts.2022.38.5.185 |

SIEmMO|= ZAM2 85 S flgt 2320+ 2o =X JHE

AR - slel - sl - ojAll . Agm

BdEEU sty AT AT
EO]EHTSh 7| AA s A2 L5 %%@—Hr 2
A=Y sty 7 AT ERE 2w

Surface Modification of Screen-Mesh Wicks to Improve Capillary
Performance for Heat Pipes

Jiyun Jeong', Hyewon Lim', Hyewon Kim', Sangmin Lee’ and Hyungmo Kim®

'Undergraduate research student, School of Mechanical Engineering, Gyeongsang National University
*Assistant Professor, Division of Mechanical, Automative, Robot Component Engineering, Dongeui University
*Assistant professor, School of Mechanical Engineering, Gyeongsang National University

(Received September 15, 2022; Revised October 6, 2022; Accepted October 12, 2022)

Abstract — Among the operating limits of a heat pipe, the capillary limit is significantly affected by the char-
acteristics of the wick, which is determined by the capillary performance. The major parameters for determining
capillary performance are the maximum capillary pressure and the spreading characteristics that can be expected
through the wick. A well-designed wick structure improves capillary performance and helps improve the stability
of the heat pipe by enhancing the capillary limit. The capillary performance can be improved by forming a porous
microstructure on the surface of the wick structure through surface modification techniques. In this study, a
microstructure is formed on the surface of the wick by using a surface modification method (i.e., an elec-
trochemical etching process). In the experiment, specimens are prepared using stainless-steel screen mesh wicks
with various fabrication conditions. In addition, the spreading and capillary rise performances are observed with
low-surface-tension fluid to quantify the capillary performance. In the experiments, the capillary performance,
such as spreading characteristics, maximum capillary pressure, and capillary rise rate, improves in the specimens
with microstructures formed through surface modification compared with the specimens without microstructures
on the surface. The improved capillary performance can have a positive effect on the capillary limit of the heat
pipe. It is believed that the surface microstructures can enhance the operational stability of heat pipes.
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Fig. 1. The schematic diagram of the electrochemical
etching process.
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Fig. 2. SEM images of (a) reference wick and applied voltage of (b) 6V wick, (c) 8V wick, (d) 10V wick during

electrochemical etching process.

Table 1. Fabrication conditions for specimens produced
by electrochemical etching process

Specimen Voltage Current Etching
Numbering [V] [A] Time [m]
Ref. - - -

A 6 1.5 2
B 8 24 2
C 10 3.1 2
3. 4¥ «
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Fig. 3. (a) The schematic diagram of spreading test and
(b) spreading images over time.
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Fig. 4. Changes in (a) width and (b) height of droplets
over time.
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Fig. 5. (a) The schematic diagram of capillary rise test
and (b) IR recording images of each specimen.
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Fig. 6. Capillary rising rate of each specimen.
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