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Preparation of Superhydrophobic Surface on Aluminum Alloy
Based on Laser Manufacturing and Self-Assembled Method
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Abstract: Micron scale rough structures on aluminum alloy substrate were acquired by laser manufacturing. Five self-assem-
bled monolayers (SAMs) of organosilane were prepared on texturing surface by self-assembled method. Surface profiler, scan-
ning electron microscope and contact angle measurement were used to analyse the surface properties, and wettability of speci-

mens. The results indicate that microstructures by laser manufacturing and SAMs play an important role in preparing superhy-

drophobic surface. Contact angles of the water droplet on substrates prepared by different organosilane are significantly differ-
ent. The maximum contact angle of 161° is acquired when organosilane is FDTS. The duplex-treated films acquired under this
condition show superhydrophobicity to water droplets with different pH values. The films also possess good durability in air.

Key words : aluminum alloy; laser manufacturing; self-assembled method; contact angle; superhydrophobic surface
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Table 1 The composition of aluminum alloy 5083

Elements Mg Si Fe Cu Mn Cr Zn Ti Al
Perentage/%  4.0~4.9  0.40 0.40 0.10 0.40~1.0 0.05~0.25 0.25 0.15 Bal
2.2 #EmT 25 MR P 14K 60 min,
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160 mm, ¥ & i il 47 % 24 3. 14 kHz, % i o ok
1.5 A OB TR I 50 W, #0%E BSHOE5E
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TRl R A0, Q¥ IEREWE A &lHELR
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Fig. 1 SEM image (a) and 3D topograph (b) of alloy specimens

by laser manufacturing

3.2 BEETE

S R BLEE G2 9 1 403 e BRI BLSBAN T+ %
I AUHE S TV KIS, T S 47 P T O
Besr It

H* 5 OH”
R - SiX, +3H,0 R - Si(OH), + 3HX

RIF, KRG H AL T 5 G R T R S Y
SRR AR IR 4 5 HE (Si-0-S)

OH OH
| |
R- S -OH+HO-S—R-Si -0-S+H,0
| |
OH OH

I, 7K A 245055 AR AR I 20 1 K AR 4 6 OB IE B
TR (Si - 0 - Si)

OH OH OH OH
| | | |
R- S -OH+HO- Si —-R—R-Si -0- Si -
| | |

[
OH OH OH OH

R + H,0

e, BT A SR 4 2 8 R A 46 A RO, DT A B
R TE A 7 HE B 502 5y F I, Horb R Sy KR4
TR b B R B, S M A SR, X R
BEAT K f# B2 B AR R Si-OH (f) - C1, - CH,0 R, W
K2,

i—0 — Si

o o I,

|
—O—Q]J_—:n
o
|
— o —

R R
I.
|
|

| Substrate |

P2 AU RE TR S R A R A LA s R
Fig. 2 Sketch of interaction between molecules and hy-

droxylated surface
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Fig.3 Contact angle images with water of aluminum alloy after dif-
ferent processes: (a) polished, (b) textures by laser manu-

facturing, (c) polished + FDTS, (d) textures + FDTS
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Table 2 Contact angles of aluminum alloy after different proces-

ses
Process Contact angle/°

Polished + FDTS 119.5
Polished + FOTS 110. 4
Polished + OTS 101.7
Polished + MPS 51.9
Polished + APS 44.4
Textures + FDTS 161.7
Textures + FOTS 154.6
Textures + OTS 152.3
Textures + MPS 0
Tetures + APS 0

F2A, OGN IRAEL 5 PR R A HLEE LG
B, 2l A R KBNSk . FDTS > FOTS >
OTS > MPS > APS, H.frn FDTS, FOTS, OTS 3 g ¥luk:
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Fig. 4 Contact angles of aqueous solutions with different pH

value on substrate
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