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Abstract

In general structures, cleavage fracture may develop under the low constraint condition of large

scale yielding with a shallow surface crack. However, standard procedures for fracture toughness

testing require very severe restrictions of specimen geometry So the standard fracture toughness

data makes the integrity assessment irrationally conservative. In this paper, cleavage fracture

toughness tests have heen made on side-grooved PCVN (precracked charpy V-notch)

type

specimens (10 by 10 by 35 mm) with varying crack depth. The constraint effects on the crack

depth ratios are quantitatively evaluated by scaling model and Weibull stress method using 3-D

finite element method. After correction of constraint loss due to shallow crack depths, the statistical

size effect are also corrected according to the standard ASTM E 1921 procedure. The results

showed a good agreement in the geometry correction regardless of the crack size,

while some

over—corrections were observed in the corrected values of To.
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FEFS Hrrelth ol Sl AarxE kA ASTM  E1921¢] W& wgion oIk
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3.2 Weibull stress 22 &l 4
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=
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Fig. 3. Finite element mesh for scaling model.
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4.1 Master Curve

ANdAz ez 2= 93 dolE
ASTM E19219] Hxje] upe} FA]35te] Fig. 4
e g5 348 AT Fig. 49014
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MPaym¥ wWe] 255 YelllE 1,9 4945 2
H, /W=0.5 PCVN Al T,&= -759T, a/W=0.3
PCVN Al#H 3} a/W=0.1 PCVN A#H9| T,&= Z7t
-83.4C ¢} -112.8C=E YESTE. a/W=0.5 PCVN
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Fig. 4. Master curve analysis for PCVN.
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