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Abstract

In this study, it is investigated for the effects of stress ratio and grain size on fatigue crack

growth behavior and crack closure, in ferrite-martensite dual phase steels. The results obtained

are as follows ; 4K, is independent of the ferrite grain size, but decreases with increasing stress
ratio. The relation between 4K, and stress ratio R is as follows; 4K=15.1(1—0.95R). But
(4Kotohn in terms of crack closure is approximately 2.5 MPay/m. Also, variation of the degree of

crack deflection to crack tip opening displacement at the minimum load is considered as a

parameter of crack closure.
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Table 2 Heat treatment condition

Series Step I (annealing) Step II (quenching) Step IlI(tempering)
A 1200°C %1 hr. 760°C X 10min. 200°Cx1 hr.
B 1200°C %1 hr. 760°C X 15min. 200°0C x1 hr.
900°Cx1 hr.

Table 3 Metallurgical and mechanical properties

Properties Series A | Series B
Ferrite grain size(um) 160 67
Volume fraction of martensite(%) 26 24
Connectivity of martensite(%) 57 58
Hardness of martensite "Hv 881 782
Hardness of ferrite 'Hv ‘ 251 216
Hardness ratio "Hv/'Hv 3.5 3.6
Yield strength (0.2% proof stress) (MPa) 332 342
Tensile strength(MPa) 606 572
Elongation(%) 18 16
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