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Influence of pH in 3.5% NaCl Aqueous Solution on Corrosion
Fatigue-Fracture of Dual Phase Steel
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Abstract

Corrosion fatigue fracture of dual phase stcel(SS41) and raw material steel(SS41) were investigated
in 3.5% NaCl aqueous solution at pH 4, 6, 9 and 11.

The fatigue limit of dual phase steel is increased approximately 1.8 times larger than that of raw
material in air. The corrosion fatigue life of dual phase steel is about 5~-10 times larger than that of
raw material in 3.5% NaCl aqueous solution. The reduction of fatiguc life is larger for the acid
salt solution than for the alkali salt solution. The reduction of fatigue life of dual phase steel by the
change of pH is smaller than that of raw material. The influcnce of stress level on the reduction
ratio of corrosion fatigue life is large at pH 6~11.

The reduction ratio of corrosion fatigue life of dual phase stecl and raw maicrial is ncarly colncided
at pH 2. While at pH4~2 the reduction ratio of corrosion fatigue lifc only depends on the corrosion
effect. It has been found that the corrosion resistance effect of dual phase stzel is smaller than that
of raw material in corrosion fatigue crack propagation rate.

As pH below 6 is changed, it can be clearly observed from raw material that the brittle intergra-
nular fracture is characterized, and from the above result, the influence of corrosion of dual phase

steel is small.
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Table 1 Chemical composition SS 41 steel

(wt %
[ Si { Mn ‘ P ’ S

Material(

$$ 41/ 0.20 0.12 { 0.85 | 0.01 | 0.021
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Table; 2 Mechanical prepertics of raw material

and dual rhasc steel in SS41 steel

Tensile .
Material strength, o, | Elongation Rfeducné)f}l/)
(MPa) ) of area( %
Raw material]  468.4 29.6 , 63.5
M. E. F. /69 15.6 32.6
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Table 3 Netallurgical properties of dual phase steel

\l\ropmtleo Ferrite grai nJ Isﬁﬂtne]xe]sne \ Hardness (Hv), 25 g, Connectivity
hf"rori'li\“‘-\ o osize (wr) | fract on( %) Martensite ’ Ferrite { Ratio (%)
M.E. F. | 31 | c2 l 543 | 192 ] 2.8 97
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