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Effects of AC Current and Intermittent Current on Corrosion Behavior of

Copper-aluminum Composite Plate
Cheng Yulin, Huang Hongjun, Zuo Xiaojiao, Yuan Xiaoguang, Zhang Yifan
(School of Materials Science and Engineering, Shenyang University of Technology)
Abstract: 5% concentration neutral salt spray accelerated corrosion experiments were carried out on copper alumi-
num composite plate in intermittent energized state. The corrosion mechanism and current influence mechanism of
composite plate were analyzed by weight loss analysis, SEM, EDS, XRD and electrochemical detection. The re-
sults indicate that the galvanic corrosion tendency at the interface of copper-aluminum composite plate presents
more serious than that of aluminum matrix far away from the interface. In 0~50 A, the current can accelerate the
corrosion, and the higher the current is, the more significant the acceleration is. The intermittently energized
specimens are corroded more severely than the entirely energized ones under 25 A current within 48 h.
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Fig.3 The corrosion morphology of copper aluminum composite plate under different AC currents
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Fig.4 The corrosion rate of copper aluminum composite

plate under different AC currents
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Fig.5 EDS analysis of corrosion product components of copper-aluminum composite plate in 25 A intermittently energized state
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Fig.6 XRD analysis of corrosion product components of
copper-aluminum composite plate in 25A intermittently

and entirely energized state

AlP" +30H —AI(OH), (D
AICOH);+Cl" —AICOH),ClI+OH" (2
AICOH),Cl+Cl” —AICOH)CL, +0OH (3

AICOH)CL, +ClI” —AICl, +OH ™ 4
2A1+30,—>2AL,0;, (5

23 BUESWER
B 7 O 4 Bl s 25 T B s A A A 2R A G AU
FHACES BT IR 1o A Ta BT I B 35 0
AL (o 32 5 1) 8 ot L 3L %85 B2 T cone AR RO T 5K
FRZHWTFEEE AR X T A4 o
T CL XS B HR A B IR BE 3 - bR 17 T8 ol 7% o i
e M 0y 3 T O T 4 10 1 et L 9L % BE I T e )
(LT i a0 2 S (VA D 2 DA D R A e S v L
Ho gy 32 R TR R i A R A IR AR AN [] P 51 i
. TR A AE— 2 B 22 AR R IR B
R o B A T B 4 1 X R T TR A R R
ACHRT JE b 32 D DA (L B kR B AR TR AR L T
TR B B8 LR SCHHT R B L LB Tl L E o AT R A

319



Fefp i oA (05 &

2021 4F4H 41 5 3

H1 S BELAT I WL AT 7h) AT UL i i B RJL P B A 78
s T HE Ao e B R BEL R U i S R AL ) A 9D B
JE H TR BT I DA R o i 15 BEL 15 v 77 5 7%
(O RE 1A BT I K & T AR BE 9 28 U IR - 42 Bl A HL 3
T /0 o T 5 BT I~ A8 o v A7 5 % 11 0 S0 sl ot
o A AL PR o PRI o AT LKA Sy F e A A ke ) AR
AR AR T3 R T RO A A el L 3 R A R v A
RS L5 R RPIR A

s 1200
| 1000 02
= 2 800
g
St & 0 25 Al
200
A R,
0 -
-4 d%ﬁ
. -200 - - o
20 -15 10 05 0 05 0 500 1000 1500
ElVie ZY(Qeem’)
(a) 7 Fl & & T A (b) R F®AAM4T EIS
i 2 9K 25 R B P ] X 25 R
A7 FEREFEET TSR
Fig.7 Electrochemical testing results under various
experimental conditions
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