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A Verification on the Fracture Criterion of a Graphite
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Abstract: In this paper,

a previously proposed fracture criterion based on the fracture

mechanics approach of an isotropic graphite IG—11 for core components of the high temperature
engineering testing reactor (HTTR) under multiaxial stresses is verified based on data by the
Japan Atomic Energy Research Institute (JAERI). From the fracture criterion, allowable design
stresses corresponding to the survival probability of 99% at the 95% confidence level (99,795) ,

so-called the specified minimum ultimate strengths are presented for the safety design under

multiaxial stresses of the graphite IG-11.
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Table ] Expermental results of IG—11 Graphite

Direction Shape n Average (Ss) C. "

$10%x10 10 84.5 (0.463) 0.006 240.0
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o o(HPa) ] $10%25 10 76.7 (5.24) 0.068 18.0
wodified 10 78.2 (3.63) 0.046 27.0 i
($10x20) .
(a) :
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$30%6
strength o u<(HPa) L 8 14.8 (1.48) 9.100 12.0 N N . .
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Fig. 8 Fracture criteria of 1G—11 under multiaxial
Photo. 2 (a) Typical fractures in (a) diametral compressive stresses
strength (b) mode I and (c) mode I fracture
toughness tests of IG—11 graphite (across grain)
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Fig. 9 Multiaxial fracture strength data and

fracture criteria
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Table2 The coordinate points in the fracture criterion

and the specified minimum ultimate strength

of IG —11 corresponding to the survival

probability 99% at a confidence level of 95%

(99,/95)
point 6 HPa Sa HPa Su HPa
25.5 3.11 15.8
A
~43.5 5.22 -26.5
B %55 3.11 15.8
25.5 3.1 15.8
C
26.7 3.23 16.4
c’ 26.7 3.23 16.4
P -80.7 9.7 -49.0
Sa is a standerd diviation.
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Fig.10 Fracture criteria of IG—11 under multiaxial

stresses
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