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Table 1 Impurities of tested materials( mass fraction, % )

Material Fe Ni Bi As Sbh Pb Sn Cu Ca Si
CrT, 0.002 0 0.0012 0.001 0 0.0005 0. 000 2
Zir2 0.012 0. 040 < 0.0005 <0.0005 < 0.0005
AFLy 0.270 0.200
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Table 2 Yearly averages of main meteorological parameters from 1993 to 2000
Veu  Temperature/  Relative humidity(RH) / Time of Depth of Time of Titee of
T %o RH over 80% /h rainfall/ mm rainfall/ h sunshine/ h
1993 9.1 70 3159 361.0 149. 1 2 058.0
1994 9.9 67 2 128 541.2 134.2 2418.8
1995 9.3 65 1922 647.2 198.1 2329.8
1996 8.9 64 1 603 209.3 132.9 2130.2
1997 9.6 63 923 294. 1 86.3 2 455.3
1998 10.5 67 2 504 444.2 150.7 2035.2
1999 9.9 65 2.312 337.9 140. 1 1938.4
2000 9.2 66 2 490 321.1 214.5 1 808.6
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Table 3 Yearly averages of main polluted
parameters from 1993 to 2000( me/ ( mz'd))

Year NH; CclI” SO,

1993 7.86 2.49 65. 82
1994 6.92 2,51 81. 95
1995 9. 27 1. 63 88. 03
1996 4.85 1.48 79. 82
1997 10. 38 2. 06 97. 36
1998 5.67 1. 67 87.79
1999 7+ 55 1.34 63. 80
2000 7+ 35 2.48 76. 51
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Table 4 Corrosion depth of metals
in two kinds of exposure way( Hm)

la 2a 4a 8 a
Material
0 S 0] S 0] S (0] S
Zir2 1.O5 0.50 2.02 0.8 4.52 1.8 11.32 3.06
CrTy  0.90 0.50 2.03 0.99 4.82 2.42 6.69 2.94
AFLy 0.26 0.16 0.29 0.23 0.67 0.45 0.8 0.77
O —Open exposure; S —Shelter exposure.
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Fig. 1 Ratio of corrosion mass loss by wet

deposition to total corrosion mass loss
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Fig. 2 Relationship between corrosion
depth and exposure time
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Table 5 Regression analysis of corrosion depth vs time

Exposure way Zn Cu Al
Open h=0.0741¢"7 5 r=0.993 0 h=0.057 t*®* ' r=0.978 9  h=0.039 1% ° ;=0.957 3
Shelter h=0.044 2" r-0.994 4 h=0.041 9:*%7 r=0971 4 h=0008 6+ " ;=0.946 9
6 DB M IX R R AR Tl 43 )
Table 6 Classification of atmospheric corrosivity in Shenyang area
Parameter /n Cu Al
R oo/ (Pm®a” l) 0.7< R=1.05< 2. 1 0.6< R=0.9< 1.3 R=0.26< 0.6
Corrosivity category from R coor Cs Cs3 C
Exposure condition SoP2 T SoP> T SoP2 T
Estimated corrosivity categories Cs & s

from environmental factors
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Fig. 3 SEM micrographs of metals exposed to atmosphere for 8 a in Shenyang area
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Atmospheric corrosion law of three nomnferrous
metals in Shenyang area

WANG Zherryao, YU Guorcai, HAN Wei
(State Key Laboratory for Corrosion and Protection, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The atmospheric corrosion of copper, zinc and aluminium in Shenyang area under open and shelter exposure for 8 a was reported.
The atmospheric corrosion laws of three metals were described. The order of corrosion rates of three metals under open and shelter exposure
from high to low is zine, copper and aluminium. A classification of atmospheric corrosion aggressivity in Shenyang area based both on environ-
mental data and corrosion rate measurements was made according to 1S09223. The morphologies and microstructures of corrosion products of
three metals exposed for 8 a were investigated through XRD and SEM, and the process of forming corrosion products was discussed. It is indi-

cated that the pollution of sulphur dioxide is of decisive importance in the corrosion attack.

Key words: atmospheric corrosion; norrferrous metal; pollutant; corrosion product
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