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Corrosion behavior of copper alloys and
its composites in NaCl spray

ZHANG Jrgang', WANG Zherryao’, WEI Lrying', MA Teng’,
GOU Jiwrbin', YU Guocai’, LUO Bachua', HAN Wei’
(1. Shenyang Mint, Shenyang 110042, China;
2. State Key Laboratory for Corrosion and Protection of Metal,
Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The corrosion behavior of copper alloys and its composites was studied by means of NaCl spray test, with the
analysis of XRD and EPM A. It is found that the average corrosion rates of the tested materials in the initial stage decrease
with increasing time, and it keep approximately constant after 96 h. The composition of corrosion products is basically
same during the whole experimental period, whereas the morphology of corrosion products changes. The main corrosion
product of B25 and BZn15-17 is CuCl,*2H,0. And the main corrosion product of HSn72-1-1 is CuCl, subordination is
CuClL,*2H,0 and ( CuZn) ,( OH) ;3 CL

Key words: copper alloys; composite materials; corrosion behavior; NaCl salt spray
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Table 1 Chemical composition of
three kinds of copper alloys

(mass fraction, %)

Samples No. Alloy Cu Ni Zn  Other
4 B25 75 25 - -
5 BZn15 17 68 15 17 -
6 HSn72-1-1 72 1 26 1
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Fig. 1 Microstructure of cross surface
of composites

Bl 2 Bk 6 FiobA BHE AN [R] 5256 s 18] P ()7 359 J&5 ok
TR . HERT AL 6 PR RL I B s E 35 7E ) 3 N
P, T L BE A S50 I ) f S K T W R ek, X 5 A
AR TR AT — R IEHMEA
Sl R R A SAE KRR P ENR BN SR
8> Bl K%y 96 h UG B il 2 TP AR,
SERSUE 19 6 PR L JES b T R A K B /N 1 A -
6.3.4.1.5.2., XU 3 PP A 4 1 it ok 5
4: BZnl517 . B25 .HSn72-1-1; 545 55K
T PR 3 A, AN A T e 1 A S b B 42 =, T
hik Ge 5 4F (4 BZnl15-17 548 E &M KL,

32

3]
F
T

7

Corrosion rate/(mg+dm=2-d"1)
o

0 50 100 150 200 250
Time/h

B2 SEIRADRE K1 35 B e 52 I I 1] £ 22 4k

Fig. 2 Change of average corrosion
rates of tested materials with time

2.2 HEF

K 3 By 4 Pl BEAE 3% SACB I i
AL —INFfal 2 . ANy BUE 2, 7R 3% ML ah
R, AT RS NERI 6104 B25 \HSn72-1-
1.BZn1517 . Ni, B4 TIEAAS . XA DUAERE 3 Fp
WG4y a5 2R 8 56 5 I TR i A B Hh B A 12
i, B E A PHERARE (8] () 4l 882 W i 2 4R R T



- 838 o E A 4R R

2004 5 H

JE VIR BT PR, o B E A A B AR AR R, (H
&, HTERENE, Hin bR e, X RHE
RIZBHRES . N ERE, 2 P& IR AE 3% | AL
PP AR I, T A R, R
hafEsh R, B SERR A RIS R (& 4) S5

HLAE 7 1 I W R A 58 42— 3. 24 B25 . BZnl5-17 .

HSn72-1-1 435 Ni 4l ARSI, X BZnls
17 5 Ni 2 BB iy v 45 s (0 R/ 5 H 43 e 19 )
Wikt A ORKE T —3, RIS &/, AR
sz /. B3 AT DUA W, 2 2 BB S e
(B25 . BZn1517) 43 7 55 3 4 & < (HSn72-1-1)
AR I, EAT] 2 18] B ZE AR /N, BB B AT 2 1]

-0.20

1
2
-0.24 3
-0.28
-0.32 1 — B25
% 2 — HSn72-11
-0.36 3 — BZnl5-17
4—Ni
-0.40
-0.44 +
N_ 4
_0'48 1 1 1
0 1000 2000 31000 4000
Time/s
B3 4R AEE 3% fALBIE IR K
CERVRSTI NGRS
Fig.3 Potential —time curves of four kinds
of materials in 3% N aCl solution
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Fig. 4 Galvanic current —time curves of

three kinds of copper alloys coupled with
nickel in 3% NaCl solution
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Fig. 6 Morphologies of corroded surfaces of different materials at different stages

(a) —Sample 1, 24 h; (b) —Sample 1, 240 h; (c¢) —Sample 2, 24 h;
(d) —Sample 2, 240 h; (e) —Sample 3, 24 h; (f) —Sample 3, 240 h
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