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Fabrication of Amphiphobic Surface on Aluminum via Laser Surface Texturing

LI Jing', ZHAO Yan-hui', LI Hong', DU Feng?, LU Shu-zhen'

(1. College of Mechanical and Electric Engineering, Changchun University of Science and Technology, Changchun 130022;
2. Department of Mechanical Engineering, Changchun Institute of Engineering, Changchun 130117)

Abstract: A micro-scale crater-like structure on aluminum substrates was fabricated by laser textured technology. Surface
morphology of the sample was investigated by scanning electron microscopy (SEM) and ultra-depth three-dimensional
scanning system. The wettability of the surface was obtained by optical contact angle measurement. A thermal stability test
and a deicing test were carried out to evaluate the temperature characteristic. Self-cleaning test was performed to evaluate the
anti-fouling and anti-contamination property. Results indicate that the self-ordering craters surrounded by convex were formed
on the surface. This particular structure makes the surface superhydrophobic character. The maximum value of contact angle of
water is 154.6° with a sliding angel less than 5.2°. Meanwhile, the maximum value of contact angle of glycerol is 150.3° with a
sliding angle less than 8.7°. This textured surface also shows excellent deicing capability and self-cleaning properties. The
fabrication technique is a promising method to provide superhydrophobic surface with potential applications including fluid
transfer, fluid power systems, stain-resistant and anti-fouling surfaces, anti-creeping of oils, anti-contamination, and oil
transport.

Keywords: laser textured; superhydrophobic; oleophobic; deicing; self-cleaning

il

UL ORI ST HIREAE 1500 RS L P

VI P ST R S 2 il S 0 ) Sl R AT RO et vk AR LRI . B
G0, — el KT 1500, TREf/N T 1000 VR RIE, B—GUKRREC AN RESE 42l 2 SE PR
RIPRIEBEK R . K2Rk TR ERBEM TR, FEAS & HEHE R Z I

Wi HHR: 2016-01-29; EEIHHA: 2016-05-06; E&IMB: *HMEAFITRFAHARBRIH (22215096); T EE /R4
(2014M551145); KEM T R¥FHFRFH4(2021000522)
BREE: 20975, L), Bz, Wt HxRAE: £EUEEERR; Tel: (0431)8558 2412; E-mail: j12015edu@163.com

PR H AR B HA: 2016-06-20 09:33; ML AL http://www.cnki.net/kems/detail/11.3905.TG.20160620.0933.014.html
SITag: 250, WM, 2540, 45, BOLR I SU R LR B XS R m [J]. b R TR, 2016, 29(3): 80-86. L1J, ZHAO Y H, LI H, et al.

Fabrication of amphiphobic surface on aluminum via laser surface texturing[J]. China Surface Engineering, 2016, 29(3): 80-86.



%3 M, % BOtRm AU RSN g K 81

A, MUILHIK . B ARG 5 U W AT
Fioci. BEHIK . BUMREN—K, BRIEGK
U FH AL, FEACEAZ T . Ak T4 2240
R BE . RRERE L o R 3 T O T A TR
TR o BLK R 8 Bk 2, — s
RPIRIE: EARER AT RE R 1A [ 3 REURE 45+ FH 7E
1A I RE R T A s MRS 254, IR UEA IR SR T R
Y AB 10, (R 0l A HK BN R T K
3, — PR L TR 2 T2 /N R A
UL DL A vk R ARk BA
RNE . A EE AR, Xy K2 TR K
F MR BT AT I 5l 38 75 B2 1 KA N Tk
7%, HAE AT . I ToMES SR, MEOEn T
BARBAKE RGN B E R g, 7=
Wik, AUARRRSEO0 AT, T TUAR 81 T AR R
TN T RIALBE
WBAESERTEAREES ., Bl S8
P S SRR T A Tl AR FE e A (H
FE—SE0l . KB TAEREE S, B E8MEHT
Hom R, VAR A 0T A 3R 18 75 2 R Bk
BIREIE, WniiRIE S5 . 45K, &
B A i, AR AR, RS T E R A
Ho FTLL, SCPBERLRA SR IR, R
WG T AR AR A A Rk 2 1 38 20 A4 38 R ok
FRHLREZE R, IR . B A XS SR

1 MRFEE

1.1 R

IR R T075 RINVER A 4, WREERSE N
15 mmx15 mmx1.5 mm, &5 70l I5am  H
M, R LB T K.

1.2 H&EHE

TALEE . XF AR F AT HOEAEBE, R fil
FH B 7K L DRI 25 25 7K G 7 I 3 ok s Bk
TG . A4S, SR RT3

WO T BEER A 4 RO TARPL(HBS-
GQ-20, LI 20 W, PiK 1060 nm)itFT 2 i
MRS, BOEHEHEEIEEH0.05 mm, 935 HE
K500 mm/s, RS20, K TR TR
WHUE, IFRAHEBYEIT150 CHET AL B2 h, H
BEY R ENE A, I 25 R Y R
AR T 2R AR B

1.3 RHERIE

K i E BT BB (SEM, EM-30,
COXEM, Korea)Fl# 5 % B #% (KEYENCE,
VHX-S15, Japan)JEAT3RIETESWM, | H 2 fil f
Il #{Y(OCA15 Pro, Dataphysics, Germany)7EkE
PR T e 6™ LR B DU R R Ak A,
RIRIRIABUNA pL . A TE T S 56 5 A rp R A
VE R Y ik,
2 #R5WR

2.1 SRS

EI5r 0025 T 8RS e 3L RO n T.3&
A HOIES . N L(a)FT LA Y, S50 i fdt F B9
A AR, 2D
TR = HE MR (E ()W, R H BUE ARk I
S5, bR TAE R TS, Fi
MBTEE B A FHS . AT L, £t
Z ARG 3 fih, JCMRIBRAEAE , MGG E] R
2943 um; FERE T L, DR IRIAEAES pmZE A
PR, BEAS 9 MET R BE 2 R48 pme MKl 1(e)
ATUAE H il R U A R HES Y M S
JE L R R R R A A5 . R R T
S A AR A 0 R S S V8 EDHERRUOE A o
R T I b AR R I (T, X A U5 R
—HR, WE ), HEEEIOIUEH, &
B EL 2.6 pm, MTTREEZS5.3 ~ 6.28 um, £
AT B MZ5 G 38 i T R D 28 S I A

2.2 ERASIEIEM

R T RIS ] B B 4 A o 2 T T R A
Wi, 43X T 0 A 4 FE AR TN 5 2 T P R S
Sk £ GV A 25 8 /ORI S 2B 4 700 2 A
mE2ETR . E2a)k Hngis e R A bR
MIAETERAS , MR A R A R 10T, Hefil i K/
5510, BRI E2(b) IO 0 T3 v i
R, IEUERERE, HTWmEASGE
AN o 1K (YRR IS by e =X AN < v o
AR, 4l IAEN150.3°, EIILSAE I TERE
F2(c)(d) T 5K &S G, MEH AT
B, B FRIARRREK TR, PIR R Y
fi £ BE YA BT RE K, K 5 O T R A 3R T 42 f
FARER79.2°, JKTEIE S 2 BRI MR
SN Tl Fm , K A 5 36 B ERE IR S AE



SOum

(a) Smooth surface

250 500 6529 50

(d) 3D-smooth surface

(e) 3D-struct of processing surface

100 150 25 50 69.73
(f) 3D-pits

1 EERANCHTG K —4ef =450

Fig. 1 2D and 3D surface morphologies before and after processing of the aluminum alloy surface
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Fig. 2 Contact state with two kinds of liquid on different aluminum
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Table 1

surface before and after laser texturing

Samples Advance Receding Contact angle
P angle/(°) angle/(°) hysteresis/(°)
Smooth surface 83.9° 65.6° 18.3°
Processing of . . .
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Processing of . . .
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