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Abstract

Characteristics of fatigue crack propagation in martensite-ferrite dual phase steels have been

investigated.

In low 4K region, fatigue crack propagation resistance increases with increasing volume
fraction of martensite, but the difference of crack propagation resistance resulted from the vo-

lume fraction decreases with increasing 4X. Also, threshold stress intensity factor range 4K

increases with increasing volume fraction of martensite, But fatigue crack propagation rates of

dual-phase steels in terms of 4K.s: are independent to volume fraction of martensite.

These phenomena can be explained by the roughness induced crack closure due to crack

deflection.
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Table 1 Chemical composition
wtés

C}Si\Mn|P§ }cujNi

0.17] 018 | 0.64 | 0.02 bo.01! 0,04 1 0.02

Table 2 Heat treatment procedure

Series

Heat A B C
treatment

760°Cx 780°Cx 1200°Cx |

Alr cooling | g0 e 30min.|  30min.

Water 780°CX (800°Cx 1820°Cx 950°Cx
quenching 50min.! 50min. 50min.i 30min.
Tempering ‘ 200°C X 60min.

(a) Series A (b) Series B

200um

(d) Series D
Fig. 1 Typical microstructure

(c) Series C
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Table 3 Metallugical and mechanical properties

Prope Hardness 0.2% Proof | Tensile .
rties IZn D 52‘ Hargdt?sss diress strength Elor(lgg)tlon
Series (%) | (um) | (%) | Martensite | Ferrite (MPa) (MPa) ?
A 25| 181 91 671 225 3.0 365 670 \ 4.89
B 46| 142 | 99 660 156 4.2 558 817 ‘ 4,13
C 69| 107 99 614 178 3.5 690 982 |  5.68
D 100 - - 516 — — 1011 1226 13.17
D : Ferrite grain size
C : Connectivity
Vm : Volume fraction of martensite
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Fig. 3 Stress intensity factor range (4K) vs, fatigue crack propagation rate (da/dN)
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Fig. 4 Stress intensity factor range (4K) vs,
fatigue crack propagation rate (da/dN)
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