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Abstract: Traditional preparation techniques for superhydrophobic surface have their own shortcomings, such as high pro-
cessing costs, being prone to influence by the accuracy of equipment, high randomicity in morphologies and size. In order to
obtain superhydrophobic surface with low cost and relatively controllable microstructure, deposition melting method was pro-
posed. Through the natural deposition of metal-particle suspension, the micro/nano-sized particles can be evenly distributed
on the metal surface. Then, the particles are bonded to metal surface by melting and recrystallization. Finally, the superhy-
drophobic microstructure surface is prepared after being modified by low surface energy polymer. By this method, superhy-
drophobic microstructure surfaces on brass, NO. 45 steel and 6063 aluminum with Sn-Pb alloy particles were produced. It is
found that there is no inevitable relationship between metal substrate and hydrophobicity of microstructure surface. However,
the smaller the diameter of micro-sized grain is, the greater the hydrophobicity is. Moreover, compared to other traditional
methods, deposition melting method can achieve the controllable preparation of microstructure surface. Furthermore, there
are several other advantages, such as high processing efficiency, simple process, low cost, and having little influence on the
strength of substrate. But, deposition melting method is difficult to apply on surface, which needs to be solved by further re-
search.

Key words: superhydrophobic microstructure surface; deposition melting method; dispersion of metal particles; super-
sonic vibration
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Fig. 1 Wenzel model: the liquid fully filling grooves (a) and Cassie
model; the liquid forming a composite contact surface on

grooves (b) (5]

FIRT, [ P AN 2 1) 8 0 7K Bl 45 4 2 1 104 ol 4% 7
B N REETE SN T (RO AN T A
SN TAE) MBEHLIE 5N T (fe 2/ s A 2f 5 il fh2#
SARUTRREE) o CRDIOE/ H KRR i T AR RS 2 AL T RE
B T B OB A R FE A, AT LIRS B s o G 45 W T
FURST AR K P RE, (EAAES R, 200 T & H
M, b2z s b2E B o A2 SAH DT AT LU 8 &
M TR AR &g, (HIEM TRUIE SRS FREML, 45
PR ELA RS, X RE sk 2 TR fE eS| & & )R
P57 I BRR o BFL RN T H R (MEMS ) J& — FloRe £k 2 5
T AN RE AR ARG A n TR mTAY B AR, A HDE 20 (BP
JEEBTIR) GRS 26 SOV 1 LA T Dl B g
B, P AR 2 B ol %) s T ASE L 1 R T R A o
TAF L ] MEMS 1T ()88 57 7K (s # 2 i oA hn
TRCR S AR BRSO S, (H FREARRERT B TR
RIS, 2 TR 2R

DU Rl 2l i — 8 7 SO OR 9K R4 s Bk

J . SIS SLR R E, A RS
TR A B R Al Al PR SN SRR L, BE
SR FAT [ 2025 (I 2 T BE 55 40 1 A RHAE L3R THE i — )2
PO TS AT A B BT K B H A, X Rl R B R
AARHE . T2 TSRS 5 4 (il Jkn B A% R
D) AT, WAL, O ER TR A I T, AR
Wi JE T A O S R iR B

AR SR i PURE Rl o B AE B0 | 45 59, 6063 4
SAREE, Li29.6, 14.8, 7.4, 4.9, 0.5 pm 5 FH
1) 4 TR A B 5 0 1 2% T BRK S Al e i, R
TR K I 2 A8 2 T8 5 ZE R K 42 fik f VR B A

2 Xk

2.1 KIEHR

DURUA Rl 7E T T 4 8 Uk ik . 145 &\
TR AESEIE b, T LA 200 UK I IS T8 A 4 AH 52 1) 11
I S H B B M 2 S BURias kL, BeAh, e R
BT B A AR S, 4 I (] 5 4% T b P 3 A2 f
W, SRR NIIEFE, BT AR AT e Ak A M
W RN, #5E L Sn80/Pb20 MBS & 4k AR,
HE FAUN 220 C Aty . 5 MR8 (Sn63/Pb37) 443 HH
i, JAERIEE S REE, LT AR SfES RS0k
HhiEfl, fbeERME R E

P T B AR AR - - B AR A e, T DA T
FMAR BB DEIERORY, FFRER s — e ERE,
VAR IR A, Y08 A 7 vl 10 9 7 e R — A Bz e, A1
I, FrRAWER R ERA A 29.6, 14.8, 7.4, 4.9,
0.5 pm, SLR RSN ER 45 S54RI 6063 455 4,
HR PR 50 mmx25 mmx2 mm, PARPRRIE N 6.5 wm )
WPARHT BB IT K S (18 5 RALZE B AR AT BR A &) b
Ve
2.2 KEHE

W B Z TR/ R OK G 4 Ja UK X 5 i 3 A 7 BRI T2
il 25 A BT K R ) 3 1 B DS B IR, L R R S M T
SRR R, T T ) 6 L K e 2 4 2 T P R T o A% (L
JE, BRI 2 B WG O AN RE IR 2 T R EoR
HEeMRORGR R i 458 B TR, Ak
ETT) SRSl T VAN TETR A I =S i S VN N A
VISR RESER o R, A SOR AR MO TR 5 12
2.2.1 BRRRBBIR, FEH

AR TR, RIKE JURL 43 BOTE WK TP R R M
PR ARV BRI A LR L X ke H T e B ok
W FE A4 BOs v LARIE T BUR 83 5], I Hol i 45 il B
TR B ] LA TR S A B S 2 TR



%1 X1

TEAE DU Bl ] o M /K sl A e 61

TSR BB IRAR R, o LU BT
STV 22 | 380V A B RS A R R A ) 43
. RAEFRBERE TR 3 AR RS
KRB G SBERR(8.4 g/em’) , HA WS RKE
JES A, ORI B 5t | PERTRRIR . HZRRAIEE,
PHXELME . 228 71, T 5250 2 RO 0k, AL
DIUURREI N 5 75 B AR 28 T, (HAS TR 02 1 I RS e
JER AN, A2 ) A R N T IR KA
T, WARZE R G H o e Tk e HLYE LA 585, 2
TR R Y DR, SR FH 78 4340 1 1) 3k R fie e Bk it
AR Z2 11 43 E ) A

P RNTE S HAN B p & s e g, TR
Y HDTESMCER ™ A S RIE K, ] s R K
AT SR R ORL, R — R i, LR
FIF— D3 0 75 IR s il B 4 & M R 784 4, 1
S, IS ) E R A R A S IR Bh A T RE 2 1 i o
ZrR ORI N RE, B UKL 2 ) AR R R OB R R
SIS Lk, B84 0B M
PRBIIT], SCHERL 10 FHRIFGE T 888 FC K S5 LR 1Y
SYEUEBL (AN 2 iR ) o T8 TG vk R 2 R R
AHVT, PR A KQ-400KDE 7§ & Dy R 47 H8 75 VE Uk o
VAT TP AYHE R YRR 240 W, IRBIEHE]A 1 min,

301 240 W
251 K/szow
c20{ |/}
) |
€15 I | 160 W
£ I A
Za0] | PO
' " 400 W
5 .
\
O_ = —

0 10 20 30 40 50 60
Size/ym
Pl 2 RIS 4K 1 min J5 207 ABVERURS BAR A0 4 A 1]
Fig. 2 Diameter and number distribution per unit volume of nickel powder

dispersed by ultrasonic for 1 min under different power! ")
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Fig. 3 (Heptadecafluoro-1,1,2,2-tetradecyl ) lrimethoxysilane[ 12]
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Fig. 4 The suspensions of particles with different particle diameters after standing for 3 min: (a) 29.6 pm, (b) 14.8 pm,

(¢) 7.4 pm, (d) 4.9 pm, (e) 0.5 pm
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Fig. 5 Microstructure of the sample surface deposited with Sn-Pb parti-
cles in the diameter of 0. 5 pum ( The blank space is substrate) ;
(a) normal deposition surface, (b) deposition surface with a

mass of overlapping and confluent particles
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Fig. 6 The water rolling angle of 6063 aluminum alloy deposited with

particles in the diameter of 14. 8 wm is more than 90°
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Table 1 Contact angles and rolling angles of water droplets on dif-

ferent microstructure surfaces

Particle diameter/pm  Contact angle/ (°) Rolling angle/ (°)

29.6 133.6 32
14.8 140.4 24
7.4 148.9 17
4.9 155.4 13
0.5 134.3 20
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Fig. 7 The water contact angles of microstructure surfaces on brass substrate prepared with different diameter particles: (a) 29.6 um,

(b) 14.8 pm, (c) 7.4 pm, (d) 4.9 pm, (e) 0.5 pm
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