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Abstract: The superhydrophobic scallop-like CusSns; micro/nano structure were successfully
constructed on pure copper substrate by heat-induced Cu/Sn interfacial metallurgical reaction and
simple chemical modification process. The microstructure, chemical composition and corrosion
resistance of as-prepared samples were characterized by field emission scanning electron microscopy
and X-ray photoelectron spectroscopy, etc. The results show that the averaged shear resistance
strength between micro Cu;Sns; and Cu substrate is higher than 40 MPa. After modified with myristic
acid and Cu’", copper myristate with low surface energy is formed on the armor Cu;Sn; surface.
The wetting angle of water droplets on as-modified surface is higher than 150° and its rolling angle is
7. 2°. Compared with pure copper, the self corrosion current density of the samples modified
by copper myristate in 3. 5% NaCl(mass fraction) solution is about 1/10 of that of the samples before
modification, showing better corrosion resistance. Based on the metallurgical bonding mechanism
between intermetallic compounds and metal matrix, the armor formation strategy of metal materials
in micro-scale by heat-induced interfacial reaction is proposed, which can successfully solve
the open and key scientific problem of low mechanical stability for artificial superhydrophobic

interface.
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Fig. 1 Surface morphologies of original and as-prepared Cu samples with micro/nano structures

(a)original Cu substrate; (b) CugSns obtained from interfacial reaction of Cu/Sn couples for 30 s at 240 °C ;

(c¢)CugSn;s obtained from interfacial reaction of Cu/Sn couples for 50 s at 240 “C ; (d) CugSns modified with copper myristate



FA9E W

FI 2412 Cug Sns BB /K 1 <0 25 A 55 1D A ) SR B CHC 7 B 22 ok v 4y 1z 7D 123

50 s, SRJEFIH & R RREABER Co AR 2R
M Sn, T AR A5 3R R T A ROWIE S an i 1(b) 5 (o
Jis . A LA AR SR B B 48 1 B3 DR Cus S
SE4 T . CusSny AR SEFE 0. 5~3 pmZ 8], ME
1Cd AT LU Y 1) 525 R 4 4 47 3¢ T e MR s, SOk )
FERE S5 A8 T D Tk TR IR A K S5, 5
JE bR Cu FEARMTEE B DR Cu, Sy &f0kE 1Y £ A% fiE 0% B
G Cu J5 44 3R 1T (4 RS 22 DA T X6 3 T 114 932 Vi A
PEF=AESZ . S T ARSE Cu TH R T A 2H 28 11y B I
AR Cus Sns TOK ZORLURE 4548 (1 f AR 254 % )i iR Cu 2
AN 2 1T B 8 T A Cu B4 (240 °C 3R 30 ) b AT
XRD 3B 1, & 2 fras . AR 1) Cu i 64k P AL
FAAEME—TA.C 52 7 Cu AH(JCPDS card No. 04-0836) ,
AT LLVE G Cu FEAR T A e W] 1 (2000 $ER A .
i F Cu fA 3R A 25 i B b e Iy 7 5L 3 /2, 76 8
Il 22 B TG 0> 77 5 R (FCC) Cud 100 ) & T % 1 1 25 RE

RN A LA Cu 98 B W A B B .
BeAh 5 s Cu SR EL L 48 4k Cu 34K XRD
T P T HR BT PR AN BT 8 AT S e, 6 T LR Cus Sns
(JCPDS card No. 45-1488), UE B T B3 DUIR f oK 9 4%
¥Jh CusSn; M. 54 Cu M H., CusSny FY M5 %5 15
(#)5.8 GPa,Cu 2y 1. 7 GPa), Cu; Sn; H-A #58 Ay 41K
BroMYy e A LR TH B BE 7 . AT LASE 2o 98 /) S 45 A FHLS

S U Al Ny S N T R VAR I = i A [
Cus Sns 1Y fl A2 O X H | 5 19 R B —
B RZ M, 5140, (001) Cu, Sny HI A7 T WS 5 F46 Cu,
M4l Cu B4 BB R0 & T (110) CugSny . #RT1 . BT
&)@ LA W) Cus Sny AHHY Cu, Sn 5T B8 7 1) 1
B, i S A T 08 AN H D0 HE 5] G 1 i R LA Ol T A
) BB B3R, Cug Sns R — & A AE fEdE . B,
HRAE Hall-Petch 23 21 & 44 2 ) % #4855 2 1 5%
Wi ) T, oA T B OK B Cu, Sy 19 7 2 M AR L T B

*Cu

¢ Cu.Sn,

Original Cu substrate

Original Cu subs'tra}t—:‘

I
Moldified Cu sub'strite
I

\4

Modified Cu substrate

=

26/(°)

20 30 40 50 60 70 80

25 30 35 40 45

26/(°)

A2 JELh Cu JEMRAEME Cu 2 XRD i Bl

Fig. 2 XRD patterns of original Cu substrate and modified Cu substrate
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Table 1  Electrochemical parameters of samples in 3. 5% NaCl solution

Sample Ecorr/mV icorr/ (A« em™?) Be/(mV + dec™ ) B/ (mV « dec™ 1) R,/(Q+cm™?)
Sample 1 —131.75 2.87 —528.77 1000. 50 1.03X10°
Sample 2 —114.16 1.59 —505. 98 542. 80 2.08X10°
Modified sample 2 —122.08 0. 326 —720. 34 803. 02 3.13X10°
Modified sample 3 —153. 35 0.312 —515. 37 629.59 3.24X10°
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