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Fracture Characteristics of Cracked Thin Sheet of S20C
Mild Steel and KT50Q Low Temperature Structural Steel

By Yasumasa HAMAGUCHI

ABSTRACT

Fracture characteristics, such as ductile-brittle transition temperature, fracture toughness K¢
and J value, for fatigue cracked thin sheet specimens of S20C mild steel and KT50Q low tempera-
ture structural steel were investigated by static tensile tests within the range from room temperature
to the temperature of liquid nitrogen (- 196°C). The follwing results were obtained.

(1)  The ductile-brittle transition temperature of the tested specimen (a/w = 0.5, where a is the
initial crack length and w is the width of the specimen) was approximately -100°C for

S20C and -170°C for KT50Q.

) Fracture toughness Kc, i. e., the critical value of the stress intensity factor was obtained
at a lower temperature than that of ductile-brittle transition. K¢ for S20C was from 100 to
160 kg-mm"h, which decreased as the temperature was lowered. K¢ for KT50Q was from

190 to 260 kg -mmi ¥2.

(3)  The J-integral has been proposed as the engineering fracture criterion for elastic- plastic
behavior in metals. The J-integral concept was applied to the S20C test results. For the central
cracked specimens, the J value at the inflection point of the P-6 curve (load vs. displacement
relation), which seemed to be the slow crack initiation point, was almost constant regardless
of afw value. For the single edge cracked specimens, it was almost constant for a/w < 0.5.
Moreover, it was shown that the J-integral can be simply evaluated from one P-8 curve for a

series of crack toughness specimens having a central crack.
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