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Preparation of Super-hydrophobic Surface with Cylindrical Microstructure and
the Research of the Surface Frost Characteristics
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(1. School of Civil Engineering, Guangzhou University, Guangzhou 510006, China; 2. Guangdong Key Laboratory of
Building Energy Saving and Application Technology, Guangzhou University, Guangzhou 510006, China)

ABSTRACT: Objective To study the effects of surface structure and chemical composition on frosting parameters. Methods Sur-
faces with cylindrical microstructure were prepared by hot pressing method under atmospheric conditions using anodic aluminum ox-
ide as the template and high density polyethylene as the thermoplastic material. The surface morphology was analyzed and the con-
tact angle was investigated. The frosting performance was studied through the frosting experiments. Results Super-hydrophobic sur-
faces were obtained by surface modification using FAS. Experimental results of frosting process showed that the as-prepared super-
hydrophobic surface could delay the initial frosting time and reduce the growth rate of frosting process. Conclusion Both the surface
microstructure and chemical composition had great influence on the frosting performance. The surface with cylindrical microstruc-
ture after modification using FAS had better frosting suppression capacity.
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Fig. 1 Schematic diagram of experimental apparatus for frosting

tests
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Fig.2 SEM morphology of cylindrical microstructures surface
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Fig. 3 Result of static contact angle test
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Fig. 4 Water rolling effect on test specimen surface
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Fig. 5 Frosting process on the surface of specimens 1¥—3"

RZE IS R TR T8 B 43 ) R 50. 62 pum T 63. 36
wm, SEEHEFTE] 10 min B PR R4 G B
ZREFESRTRE RS . FR T D0 X A [ R T s # ik
(¥ HDPE 3R ) |, 38 o 8 i 15 3% 1T R o v ok 3 2%
T 25 R AR A R

3% 2 1 7E VA e R R B T 58 24 A brown
EEIT, Gl 6 P e BRI G 0T AR R Wi 5 3R
TR ) 422 A 2 22 0 A R DU A BReAR 28 1 e T L 1Y)
JEEPR V2 B FI1EL AT I 2% 1 BB 2R 1T L A i R 98 R Ve
AR TR IR BRI, T AR V2 06 1 A R 0 L RS
BAEMAR B 1 BRI, BT 38 1 A
PO R T 1R 289K A, SER R T E) 10 min
B, 373 SR H TS b ¥ B 1 A KRN E R R
VRO R 45 R 06 7 it T B e ) BH S 28 5R ) F 3] 660

-

as® - e
- AR Wain

b BEIEE

a BEIFHTY
Ko WimMTE s KR R BEf i R

Fig. 6 Droplets merging process on the surface of super hydro-

phobic specimens
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Fig. 8 Comparison of the droplet size on the specimen surface
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