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High-Temperature Irradiation Effects on Mechanical Properties

of HIGR Graphites

Tatsuo OKU, Motokuni ETO, and Katsuo FUJISAKI

Division of Nuclear Fuel Research, Tokai Research Establishment,
JAFRI

‘ ( Received March 28, 1978)

The irradiation effects on stress-strain relation, Young)s modulus,
tensile strength, bending strength and compressive strength of HIGR
graphites were studied in irradiation temperature ranges of 200-300"C
and 800-1400°C and in neutron fluences up to 7.4x]020 n/cm2 and 3 x
]02] n/cm2 (> 0.18 Mev). PFracture criteria and strain energy to
fracture of the unirradiated and the irradiated graphites were also
examined.

(1) Neutron fluence dependences are similar in Young)s modulus,
tensile strength and bending strength. (2) The change of compressive
strength and of tensile and bending stfengths with neutron fluence
differ ; the former varies with graphite kind. (3) At lower irradiation
temperatures the bending fracture strain energy decreases with increasing
neutron fluence and at higher irradiation temperatures it increases.

(4) The fracture criteria of graphites deviates from the constant strain
energy theory ( & = 0.5) and the constant strain theory ( (= 1),

shifting from o= 0.5 to ATl with increasing irradiation temper-

ature.

Keywords : High-Temperature Gas-cooled Reactor'Graphite, Mechanical
Property, Irradiation Effect, Young’s Modulus, Tensile Strength,
Bending Strength, Compressive Stréngth, Fracture Criterion, Fracture

Energy, Stress-Strain Relationship
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Fig. 7 Bending strain energy changes of graphites
as a function of neutron fluence
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