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Abstract

In order to obtain the microstructure improving fatigue crack propagation resistance of steels,
fatigue crack propagation behavior of martensite-ferrite dual phase steels is investigated in terms
of crack deflection and crack closure. The results obtained are as follows;

(1) 4Ky and fatigue crack propagation resistance in low 4K region increases with increasing
hardness of second phase. But the difference of this crack propagation resistance decreases with
increasing 4K.

(2) In low 4K region, crack closure increases with increasing hardness of second phase, when
the materials have all the same volume fraction of second phase, or when yield strengths are
similar in all materials.

(3) These crack closure can be explained by fracture surface roughness due to crack deflection.
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Table 2 Metallurgical and mechanical properties

Properties m D Cc* Hardness , 0.2% Proof Tensile Elongation
Series (%) (pm) (%) Second phase > Matrix ] stress(MPa) [strength (MPa) (%)
A 25 181 91 671 225 365 670 4.9
B 46 142 99 660 156 558 817 4.1
C 69 107 99 614 178 690 982 57
D 100 ~— — 516 — 1,011 1, 226 13.2
B550 46 142 99 388 194 378 547 26.0
C650 69 107 99 309 202 406 532 27.7
D650 100 — — 312 — 436 555 30.1

D : Matrix (ferrite) grain size,
Vm : Volume fraction of second phase

C* : Connectivity of second phase
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