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Abstract

It has been well known that the ductile cracking of steel would be accelerated by triaxial stress state. Recently, the
characteristics of critical crack initiation of steels are quantitatively estimated using the two-parameters, that is,
equivalent plastic strain and stress triaxiality, criterion.

This study is paid to the fundamental clarification of the effect of geometrical heterogeneity and strength mis-
matching, which can elevate plastic constraint due to heterogencous plastic straining, and loading rate on ductile crack
initiation behavior. Also, the ductile crack inifiation testing were conducted under static and dynamic loading using
round bar specimens with circumferential notch and strength mis-matching.

The result showed that the nominal strain at ductile crack initiation of circumferential notch specimens small then
the round bar specimens for effect of geometrical discontinuity. Also, the nominal strain at ductile crack initiation was
decreased with decrease of notch root radius of curvature.

* Corresponding author : angb@mech.eng.himeji-tech.ac.jp (Received July 18, 2003)
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Fig. 1 Configuration of round-bar tensile specimens
with geometrical heterogeneity and strength
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Table 1 Chemical compositions of HTH50 and HT80 steels used
Steel| C Si Mn P 3 Cu Ni Cr Mo \Y Ti Nb Al B Ceq | Pem
HT50} 0.17 ] 0.31 | 1.48 {0.011{0.002} - - - - - - - 10.016 - 0.43]0.25
HT80| 0.10 { 0.26 | 0.85 [0.004]0.002| 0.23 | 1.16 | 0.49 | 0.47 |0.037|0.016{0.011{0.046|0.0012{0.50]0.25
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Pem=C+Si/30+Mn/20 +Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B
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Table 2 Mechanical properties of HT50 and HT80
steels used

Steel| ov | or | YR| er | EL. | RA [S(Y){S(T)
HT50( 298 | 522 | 57 | 14.1 | 30.8 | 68
1.81(1.41
HT80| 537 737| 73 | 6.6 | 20.2| 64
oy  Lower yield stress, ot © Tensile strength
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