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Corrosion of metallic materials occurs by the reaction with corrosive environment. In general, corrosive environments
are classified as atmospheric, marine, soil etc. and regardless of any corrosive environments, reduction of thickness
and cracking and degradation are induced by corrosion.
Among several corrosive environments, knowing the atmospheric corrosiveness of a region, city, or country is
considered of ultimate importance for major industrialists and investors who require knowledge of the corrosive
impact of the atmosphere on everyday materials such as carbon steel, weathering steel, zinc, copper, and aluminium.
This is why the atmospheric corrosiveness map is needed.

This paper dealt with corrosion properties between several waters in the region and carbon steel, weathering
steel, galvanized steel, pure copper, and pure aluminium at the representative rural area of Korea - Andong.
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EVALUATION OF CORROSION PROPERTIES OF SEVERAL METALS IN WATERS FOR REFERENCE STANDARD ON CORROSION RATE - I. ANDONG AREA
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Table 1. Waters collected in Andong areas on January 2007
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Waters Date Locations pH Conductivity
Potable water Jan. 16. 2007 Andong National University 73 191 pS/em
River water (Nakdong) Jan. 10. 2007 Nakdong river at Andong 6.9 180 pS/cm
Artificial acid rain Jan. 29. 2007 Andong National University 5.1 22 pS/ecm
Rain Jan. 6. 2007 Andong National University 6.8 118 pS/cm
Table 2. Materials information
Alloys Composition(wt. %) Remarks

Carbon steel (S45C) Ni: 0.01. Cu: 0.008

C: 0.4517, Si: 0.205, Mn: 0.6478, P: 0.0189, S: 0.0029,

Hot rolled coil,
JIS G4051

Weathering steel

C: 0.0703, Si: 0.46 Mn: 0.402 P: 0.1005,
S: 0.0048, Cr: 0.39, Ni: 0.14, Cu: 0.27

Hot rolled coil,
JIS G 3125 SPA-H

Galvanized steel

C: 0.04, Si: 0.3202, Mn: 0.228, P: 0.0189,

Hot galvanized coil,

S: 0.009 KS HGSC
SI: 0.08, Fe: 0.3, Cu: 0.002, Mg: 0.002,
Pure Al Zn: 0.002, Ti: 0.03, Al: 99.5 Al, 1050
Pure Cu Cu: 99.98, P: 0.035 C1220P-1/2H
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Fig. 1. Anodic polarization curves of several metals obtained
in potable water collected(Jan. 6, 2007) at Andong area.
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Fig. 2. Anodic polarization curves of several metals obtained
in river water collected(Jan. 6, 2007) at Andong area.
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Fig. 3. Anodic polarization curves of several metals obtained
in artificial acid rain made(Jan. 6, 2007) at Andong area.
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Fig. 4. Anodic polarization curves of several metals obtained
in rain collected(Jan. 6, 2007) at Andong area.
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Fig. 5. Effect of water environments on corrosion rate of several
metals obtained by Tafel test in waters collected at Andong areas.

0.1
- W Potable water
[IRiver water
0.08 @ Artificial Rain [ |
ORain
z
£
g 0.06
g
L]
2
g
2 0.04
I
: o :
&}
0.02 L =
] o 9
o u
0 ] |
CS WS Gal-S Al Cu
Alloys

Fig. 6. Effect of alloys on corrosion rate obtained by Tafel test
in waters collected at Andong areas.
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Fig. 7. Effect of water environments on corrosion potential of
several metals obtained by Tafel test in waters collected at Andong
areas.
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Fig. 8. Effect of alloys on corrosion potential obtained in waters
collected at Andong Areas.
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