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Abstract

The corrosion fatigue fracture behaviour of dual phase steel was investigated in 3% NaCl solution
at 302MPa and 137MPa. Fatigue test was conducted by cantilever type of self-made rotary bending
fatigue testing machine.

The fatigue strength increased with increasing the hardness of 2nd phase. Corrosion pit originated
at the boundary of the 2nd phase. The size and number of corrosion pits were influenced by the
2nd phase hardness, and pits remained constant in size just after they were transited into cracks.

The life of crack initiation was effected by stress level. The shape of relation of AK and da/dN
has smaller scattering in it in 3% NaCl solution than that in air. The higher the 2nd phase hardness
is, the greater the corrosion fatigue life becomes. Corrosion fatigue fracture behaviour was primarily
effected by mechanical factor in case of high stress(302MPa), but by electro-chemical reaction in a
lower stress(137MPa). As stress level got lower and hardness of the 2nd phase got higher, the roughness
of fracture surface increased.
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Table 1 Chemical composition of material(Wt.% )
C Si Mn P S
021 0.23 041 0.02 0.006
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Fig. 1 Process of the heat treatment
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Fig. 2 Microstructure of specimens
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Table 2 Metallurgical properties of dual-phase steel

ferrite 2nd connec-

grain phase tivity hardness(Hv), 25gf

size volume (%)

(ym) | fraction ferrite | 2nd | ratio

(%) phase

H, 31 52 97 231 689 30
Hy 3 52 97 192 370 19
Hs 3 52 97 160 220 14

Table 3 Metallurgical properties

series R He H 0
tensile
strength(MPa) 466 | 830 | 677 | 529
elongation( %) 30 6 % %
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Fig. 3 Geometry of testing specimen

56

Journal of KWS, Vol. 11, No. 2, Jun, 1993



WEEBM F 248 EERL BIEY TAEE VA PE 45

500

4001

300

200

Applied stress ampiituge, G ( M¥Pa )

Fig. 4 S-N curves of specimen in air
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Fig. 5 S-N curves of specimen in 3% NaCl solution
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Fig. 7 Initiation and growth process of corrosion pits in 3% NaCl solution
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Table 4 Ratio of crack initiation and fracture number
of cycles(N,/Np

series R Hg H4 H5
Ni/N;

NaCl 302MPa| 0.174 | 0.103 0.127 { 0.105

137MPa| 0.198 | 0.152 0.158 | 0.126

air | 302MPa| 0.123 | 0.108 0.088 | 0.082
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Fig. 8 Crack length vs. number of cycles in air
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Fig. 9 Crack length vs. number of cycles in 3% NaCl
solution
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Fig. 10 Crack propagation rate vs. stress intensity
factor in air
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Fig. 11 Carck propagation rate vs. stress intensity
factor in 3% NaCl solution
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Fig. 13 Crack propagation in 3% NaCl solution
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Fig. 14 Macro fatigue fracture surface in 3% NaCl solution
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