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Deterioration in the Mechanical Strength of Commercial
Carbon Steels Exposed in Various Environments

Akio TakimmoTo, Hiroshi Tanaka, Nobuhiro Kazusa,
Hiroyuki Fukunara and Toyoshi Sasaki

Abstract

It is the purpose of this study to investigate losses in the tensile strength ratio, the true fracture strain ratio

and the absorbed energy ratio to fracture of three different commercial carbon steels exposed in various en-

vironments of the air, the sea, the river and the soil.

time in each environment.

The results are given as parabolic functions of elapsed
The concentration of the SO, content in the air was sensitive to the absorbed

energy ratio of the S8-41 steel plate of one millimeter thickness in bright finished condition.

Scale products yielded on three different stecl specimens exposed in the air were examined by the X-ray

diffraction method. Majority of them were determined to be the iron hydroxide FeO(OH) and no traces of

iron oxides such as FeO, Fe,O, and Fe;Qy, iron sulfates such as FeSO, and iron chlorides such as FeCl,

were confirmed.
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Fig. 2 Ultimate tensile strength ratio and true fracture strain ratio as a function of exposed time in

the air at two locations having a relatively higher level of the SO, concentration in the air in
Yamaguchi Prefecture (Note 1: started in July, 1978, note 2: started in July, 1979).
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Fig. 3 Ultimate tensile strength ratio and true fracture strain ratio as a function of exposed time in
the air at two locations having a relatively intermediate level of the SO, concentration in the
air in Yamaguchi Prefecture (Note 1: started in July, 1978, note 2: started in July, 1979).
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Fig. 4 Ultimate tensile strength ratio and true fracture strain ratio as a function of exposed time
in the air at a location having a relatively lower level of the SO, concentration in the air in
Yamaguchi Prefecture (Note 1: started in July, 1978, note 2: started in July, 1979).
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Fig. 5 Absorbed energy ratio and weight gain as a
function of elapsed time in the air at two loca-
tions having a relatively higher level of the SO,
concentration in the air in Yamaguchi Prefecture
(Note 1: started in July, 1978, note 2: started in
July, 1979).
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Fig. 7 Absorbed energy ratio and weight gain as a
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having a relatively lower level of the SO, con-
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started in July, 1978, note 2: started in July,
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Fig. 8 Comparison of the energy absorbed to fracture in tension after ninety (90), one hundred and

eighty (180) and six hundred and thirty (630) days elapsed in the air at eleven different locations
having each different level of the SO, concentration in the air in Yamaguchi Prefecture.
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