521 55 3
Vol.21 No.3

TEREEEFR

The Chinese Journal of Nonferrous Metals

2011 4E3 A
Mar. 2011

XEHRS: 1004-0609(2011)03-0577-06

BEEE HSn62—-1 BRI X SEBIMIT A

A&, ARFE, WEFH, BERE
AetH B BT Rk, Jbnt 100088)

& E. WA 3 PR IET T A 20 SRS R TR, WEFO 4 SR HSn62—1 [ T R &
SPEREIG, SRR T WA XRD WA TS /N R . B TR R =y . 45 AR : HSn62-1

K R e T 2 B 0 P 1) 1) 6 R MATE C=KT",  JE b i B 10 SR 70 DMV R KRB h ok, FEIFER

AIEERN s FEH R A TR R R AR T B B BB, TR 2R R s 25 20

)5, HSn62-1 )2 E R RAE DI IR I K AR i K, 701 9 MR iR/ HSn62-1 75 3 At i K<

B8 R AR AR, 2 CuyO Al ZnO.

FKHEIR: HSn62-1; KAE0l; Wier: WlimaEsiR; Ji2etkas

FESES: TG172.3 XERFRERD: A

Long-term atmospheric corrosion behavior of naval brass HSn62—1

CHEN lie, ZHENG Qi-fei, SUN Shuang-qing, WEN Jun-guo

(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: Atmospheric corrosion behavior of naval brass HSn62—1 was investigated in three typical atmospheres in
China over 20 years. Mass loss and mechanical property loss were measured, and the appearance, cross-section and
corrosion products were observed and analyzed by scanning electronic microscope and XRD. The results show that the
mass loss data with exposure time obeys well with power function C=KT ", the mass loss is the highest in industrial
atmosphere and the lowest in tropical marine atmosphere. The corrosion rate decreases with time in industrial
atmosphere and tropical marine atmosphere, and increases with time in semi-rural atmosphere. After being exposed for
20 years, the mechanical property loss of HSn62—1 is the highest in industrial atmosphere and the lowest in semi-rural
atmosphere. The dezincification of HSn62—1 occurs in all the three typical atmospheres, and the main corrosion
products are Cu,O and ZnO.
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Table 1 Chemical compositions of HSn62—1 (mass fraction, %)

Cu Zn Sn Pb Fe

61.4 37.6 0.9 0.007 0.04
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Fig.1 Mass loss of extruded HSn62—1 versus exposure time

in three test sites

Table 2 Environmental characteristics and pollution factors of atmosphere at three test sites

Average Deposition/ Rain/
. A RH Ti f —~ —
Site Atmosphere  temperature verage RH/ fmeo 5 (mg-em d) Rain pH (mgem™)
% wetness/(h-a ) N _ 9
/ Cl SO, Cl SO,
Beijing Semi-rural 12.0 57 2358 4.9 442 5.5 - -
Jiangjin Industrial 18.4 81 5304 0.6 66.7 4.4 1994 31642
Wanning Tropical marine 24.7 86 6736 38.7 6.0 5.0 11229 3552
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Table 3 Corrosion kinetic parameters K, n and correlation

coefficient R? for specimens

Site Beijing Jiangjin Wanning
K/(gm?) 33.56 354.08 57.35
n 1.22 0.78 0.88
R 0.99 0.99 0.99
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Fig.2 Loss in tensile strength and elongation of HSn62-1

Wanning

exposed for 20 years at three test sites

2 mm)

Fig.3 Appearance morphologies of HSn62—1 exposed for 20 years at three test sites: (a) Front face at Beijing; (b) Back face at

Beijing; (c) Front face at Jiangjin; (d) Back face at Jiangjin; (¢) Front face at Wanning; (f) Back face at Wanning
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Fig.4 Cross-section morphologies (SEM) of HSn62—1 exposed for 20 years at three test sites: (a) Front face at Jiangjin; (b) Front

face at Wanning; (c) Front face at Beijing; (d) Back face at Jiangjin; (e) Back face at Wanning; (f) Back face at Beijing
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Fig.5 XRD patterns of corrosion products of HSn62-1

exposed for 20 years at three test sites: (a) Beijing; (b) Jiangjin;

(c) Wanning
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