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Abstract

It has been well known that ductile fracture of steels is accelerated by triaxial stresses. The characteristics of ductile

crack initiation in steels are evaluated quantitatively using a two-parameters criterion based on equivalent plastic strain
and stress triaxiality. The present study focuses on the effects of strength mismatch, which can elevate plastic
constraint due to heterogeneous plastic straining, on the critical condition for ductile fracture initiation usinga
two-parameter criterion. Fracture initiation testing has been conducted under static loading using notched round bar
specimens which had different notch locations.
This study provides the fundamental clarification of the effect of strength mismatching and effect of notch location on
the critical condition to ductile crack initiation from notch root using finite element method and ultrasonic-mechatronics
system. The critical condition of ductile crack initiation from notch root of strength mismatched tensile specimens
under static loading appeared to be almost the same as those of homogeneous tensile specimens with circumferential
sharp notch specimen. Also, the effect of notch location in mismatched specimens was estimated using finite
element(FE) analyses.
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Fig. 1 Configuration of round-bar tensile specimens
with geometrical heterogeneity and strength
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Table 1 Chemical composition of HT50 and HT80 steels
used

Steels C Si Mn P S Ni Cr
HT50 | 0.17 | 0.31 | 1.48 [0.011[0.002| - -
HT80 | 0.10 | 0.26 | 0.85 {0.00410.002| 1.16 | 0.49
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Fig. 2 Nominal stress and nominal strain curves
obtained by tensile tests for homogeneous
specimens

Table 2 Mechanical properties of HT50 and HT80
steels used

Oy Ot YR &7 ET. | RA
Steels | apa| e | %) | 9) | @) | (%) | S0 | &D
HTH50 | 208 | 522 | 5701 141 |30.8! 68
1.81{ 1.41
HT80 [0.10/0.26| 29| 66 [20.2| 68

Oy : Lower yield stress, 0r : Tensile strength, ér © Uniform elongation
YR : Yield -totensile ratio (0y/0r ), EL. : Elongation (G.L. =40rm)
RA: Reduction in area, S(Y):0¢" ™0y ™, s(T): o ™/0, T
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