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Corrosion behavior of Cu-40Ni alloy with
different grain sizes in acidic media
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Abstract: The corrosion mechanism and corrosion-resistances of Cu-40Ni alloy prepared by conventional casting
(CA), mechanical alloy (MA) and hot-pressing processes with the great difference in grain size in acidic media were
investigated by PARM273A and M 5210 electrochemical apparatus through the potentiodynamic polarization method
and the electrochemical impedance spectroscopy (EIS) technique. The results show that the corrosion potential of
CA Cuw40Ni alloy in acidic medium moves negtively, while MA Cuwr40Ni alloy moves positively with the increase of
the H* concentration. There is no passive phenomenon in potentiodynamic polarization curve for the two alloys.
With the increase of the H* concentration, the polarization resistance increases, and the corrosion current decrea
ses, so the corrosion resistance increases for CA Cu-40Ni alloy, while the polarization resistance decreases, and the
corrosion current increases, so the corrosion resistance decreases for MA Cu 40Ni alloy. The electrochemical imped-
ance spectroscopy ( EIS) composed of double capacitive loops for the two alloys show that the corrosion process is
controlled by electrochemical reaction. The corrosion rate of M A Cu40Ni alloy becomes faster than that of CA Cu
40N alloy because the reduction in the grain size of MA Cu40Ni alloy produces large concentrations of grain bound-

aries and increases the number of reactive atoms in alloy surface.
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Fig. 2 Polarization curves of CA Cu-40Ni alloy

in different H* concentration media
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Table 1 Electrochemical parameters of
CA Cur40Ni alloy in different H* concentration media

¢(H2804)/  RP/ ba! be! Phsee! J core!
(mol* L™ ") (kQ* em?) 1073 10-3 mV  (HA * em™2)
0.02 1.261 59.593 85.647 - 5.1 4.220
0.05 1.319  49.974 113.04 - 8.1 3.375
0.10 1.675 43.388 170.01 - 24.9 2.950
0.50 3.693 54.288 182.91 - 78.0 2.251
FHAR 34 J5 SN 4y
02+ 4e” + 4H" —2H.0 (3)
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Fig.3 EIS of CA Cu-40Ni alloy in

different H* concentration media
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Fig. 6 Polarization curves of MA Cu-40Ni alloy in

different H* concentration media

K 7 Bi7s k) MA Cur4ONi &4 fEANE H W
MR A WP (EIS) . B, MA Cu
40N & AEA R B A T A3 ARACL T BEL BT AR5 4E .
HAZHBAPT R oA PUIRA B, RN R a1 A i)
OB oL 2 R B L R o 0 B A T IR AR IR 4 e/ ¥
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Table 2 Equivalent circuit parameters of CA Cu~40Ni alloy in different H* concentration media

¢(H2504)/ Ri1/ R2/ R3/ CPE-T1/ CPE-P1/ CPE-T2/ CPE-P2/

(mol* L™ 1) (Q+ em?) (Q+ em?) (Qeem?) (1005Feem 2 (Ferem 2) (1003F+em-2) (Feem2)
0.02 25.24 81.67 2950 7.8089 0.761 37 1.3872 0.695 11
0.05 18.75 110.6 2 089 6.3977 0.71491 0.6476 0. 667 46
0.10 9.999 136. 8 1634 2.8176 0.851 48 0.649 1 0. 626 36
0.50 3. 864 145.2 1260 12.164 0 0.708 70 0.7233 0.73752
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Table 3 Electrochemical parameters of CA Cu-40Ni alloy in different H® concentration media

¢(H2804)/(mol * L™ 1) RP/(kQ* cm?) bal 1073 b/ 1073 Pore/ V Jeorr! (MA * em™ 2)
0. 02 2.746 0 29. 021 166. 83 -0.0210 7.907
0.05 1.8340 36. 706 367.72 -0.014 1 11. 840
0.10 1.4480 41.242 655. 85 -0.0109 15. 000
0.50 0.549 6 58.261 851. 07 - 0.0030 36. 520

T4 MA CwdONi 3 EAEAF HY WA T A5 2 B T 2 5
Table 4 Equivalent circuit parameters of MA Cu40Ni alloy in different H* concentration media

¢(H2504)/ Ri/ Ra/ Rs/ ci/ CPE-T2/ CPE-P2/
(mol* L™ 1) (Q° cm?) (Q* em?) (Q+ em?) (1003 F* em™ 2) (1003 F * em™2) (F* em™?)
0.02 60. 1 961.5 1802 11.9310 1.4385 0.57473
0.05 50.2 582.2 1598 8.3737 2.4363 0.51105
0.10 34.71 396. 1 1565 6.2730 2.9134 0.509 67
0.50 3.714 30. 68 1113 0.084 812 1.095 8 0.607 31
2.2, Ut h 42 i) IR 45 2R — 3, BRI 9K
800 5,05 mol- - Na,S0+ MA Cu-40Ni S4B H® WIS, & 4 mim
N
600 - 0.05 mol-L-tH,S0, ?
g " ool Ro - 2.3 RRBILT CrdONi & S7EBIEA R 8IS
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Fig. 7 EIS of MA Cu-40Ni alloy in

different H* concentration media
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