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Table 1 The components of pulse plating solution
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FiiEE (NiSO,6H,0 ) 180 Fik
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T e FEBR R #I( NaC|,H,sS0, ) 0.5 T
1,4- THZEE (CHO,) 0.5 T
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Table 2 the parameters of pulse electroplating
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HBE IR /°C 55, 60, 65, 70
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Fig. 1 XRD pattern of coating with different
temperatures of electroplating
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Fig. 2 SEM surface morphology of electroplated coatings
at different temperatures
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Fig. 3 EDS patterns of coating at different temperatures
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Table 3 the composition of coating

R TR 1 _ RAWFEAR %
Ni Cu P
55 91.51 7.74 0.75
60 78.12 21.40 0.48
65 88.79 10.93 0.28
70 85.08 13.91 1.00

3.3 EEmMmMESH

PERRIEA . AL Sl or 1 5 i HAE RS
SRR VAR T RS BT o SRR N AR & 4
PR AL - Z A& 4 o, R ok e O 8 B RN T
DA AR 4 PR

-11 -



€1 %= = f PACKAGING JOURNAL
2020 £ £ 12 & F 4 i Vol. 12 No. 4 July 2020

14

e 2
=SS

55C
[70 C

|
<
o

65 C
60 C

E/V(SCE)
& & 4
oo ()} E=

L
>

|
[}

9 8 -7 -6 -5 -4 -3

Ig(Z/(A + cm™))
4 FRBEERET Ni-Cu A2EEHMILEE

Fig. 4 Polarization curve of Ni-Cu alloy coating at
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different temperatures
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Table 4 Corrosion potential and corrosion current
density of the coating at different temperatures

AR L /°C HLfi7 E/V(SCE) RS I(A-em™)
55 -0.124 9.07x 107
60 -0.453 1.67x107°
65 -0.225 7.57% 107
70 -0.168 5.57x107
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Fig. 5 Electrochemical impedance spectroscopy of
coating at different temperatures

®5 BEEHEXSHUSHER
Table 5 Fitting data of electrochemical impedance

spectroscopy of coating at different temperatures

BERRIARE /C RAQem®)  C/(uF-em™) R/(Q-cm’)
55 3.68 131x10™ 33.23
60 8.24 3.85x107 1281.00
65 7.4 2.64x10™ 90.93
70 3.44 1.02x107° 246.90

6 SRR EE T il 45 19 3161 AN /Ni-Cu &
SR, TEBIUTT T S R} L Tt PRI b )1 H A7
WAL RHER , 122 nT DA AR 2 0 (o0 FH el A v i ok
PERER T

0.045

0.040
0.035

T
N
S
s

0.030

e
N
S
o1

E 0.02504
o
< 0.020
<
0.015
0.010

0.005

100 200 300 400 500 600
t/s

El6 ARIBEHER 316 A5 /Ni-Cu EE/
fE e R ik dh &
Fig. 6 Potentiostatic polarization curves of 316 stainless
steel/Ni-Cu coatings at different temperatures
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(A, REAE)

The Study of Corrosion Resistance of the Ni-Cu Coating on 316L SS as
Bipolar of PEMFCs

OUYANG Chun'" ?, XU Feng’, MAO Cheng’

(1. School of Material Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang Jiangsu
212000, China; 2. CETC Maritime Electronics Research Institute Co., Ltd., Ningbo Zhejiang 315000, China;
3. SANY Heavy Industry Co., Ltd., Changsha 410007, China )

Abstract: The coating was prepared by electroless plating of Ni-P on 316L stainless steel. Then the coating

was covered by electroplating Ni-Cu at different temperatures. The effects of temperature of electroplating on the

morphology and structure of coating were studied, and the corrosion resistance of coating on substrate was discussed in

the simulated environment of PEMFCs. SEM and XRD were used to characterize the morphology and crystal structure

of coating. The electrochemical workstation was used to study the corrosion resistance and stability of coating on 316L

stainless steel. The results showed that the surface of coating was dense at 60 °C , the Ni-Cu alloy was embedded in the

coating, and the corrosion current was the smallest, with the value being 1.67 x 10~ A/cm’. The coating reached the best

corrosion resistance and stability.

Keywords: polymer electrolyte membrane fuel cell; electroplating; electroless plating; Ni-Cu alloy;

corrosion resistance
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