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ABSTRACT

Corrosion behavior of structural steels, such as A 36, SWS 41, SM 50 and SPV 50, were studied in 3% NaCl
solution by employing U-bend test, immersion test (including acceleration technique) and electrode potential me-

asurement. In this study, the surface roughness data were introduced together with conventional method to estimate

surface change by corrosion. The summarized results are as follows;
1. In the U-bend test, no crack is detected even at welded part.
2. Effect of heat treatment or microstructural variation is considered to play important role in corrosion behavior

of welded structural steels.

3. Surface roughness profile and R, value may be helpful to estimate corrosion rate at the begining of the cor-

rosion process.
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Table 1. Chemical composition and mechanical properties* of parent metal.
C Si | Mn P s —;VCu ‘ Ni v 1 Mo 1 Ti } ~
steel A | 0.181 | 0.04) 0.91 |'""'o'5’1'"77 0.023 ‘ 6.1 | | | ‘
steel B | 0224] 005 | 0.77 | 0015 ) 0.008 ‘ 0.2 ’ ‘ ’ | ‘
steel C | o0161] 036 1.40| 0.024} 0.014 0.2; \ ] l |
stecl D \ 0.123 ] 025 | 138 i 0.017 } 0007 | 025 023 l 004 | 0054 | 0.015 ‘ s8ppm.

*Mechanical properties of steel A, B, C and D arc equivalent to ASTM A 36, KS SWS 41, JIS 5M 50 and JIS

SPV 350, respectively.
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Fig. 1. Test coupon.

s: specimen cutting

w: welded port
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Fig. 4. Cross-sectional surface of the corroded specimen
after 4550 hr immersion. Non-metallic inclusions

are seen right below the corroded groove.
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Fig. 5. Trend of weight loss as a function of exposure

time
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Fig. 6. Surface roughness profile of accelerated corrosion

specimens.
A: before immersion (vertical scale: 0.5um/
div.)
B: ©5 hr immersion (vertical scale: 2um/div.)
C: 328 hr immersion( ” " )
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Fig.7. Relation between Rmax. value ond exposure

time (heat input: 4kJ/mm).
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Fig. 8. Micrographs of corroded specimens with and
without pearlite band structure, observed in

different cross-sectional directions.
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Fig. 10. Micrograph {upper) and stereographs (lower
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corroded surface near weld.
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