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High Temperature Rupture Lifetime of 304 Stainless Steel
under Multiaxial Stress States

Ho-Kyung Kim, Kang Chung and Chin-Sung Chung

Key Words : Multiaxial Stress Rupture(t}&-2-# 3}3), Principal Facet Stress(3:9)A|m$
), Cavity (&%), Strain Softening(7}Z<3}), Grain Boundary Sliding (] A|=]

122]), Damage Tolerance (&AM &%)
Abstract

Specimens of 304 stainless steel were tested to failure at elevated temperatures under multiaxial
stress states, uniaxial tension using smooth bar specimens, biaxial shearing using double shear bar
specimens, and triaxial tension using notched bar specimens. Rupture times are compared for
uniaxial, biaxial, and triaxial stress states with respect to the maximum principal stress, the von
Mises effective stress, and the principal facet stress. The results indicate that the principal facet
stress gives the best correlation for the material investigated, and this parameter can predict
creep life data under multiaxial stress states with rupture data obtained with specimens under
uniaxial stresses. The results also suggest that grain boundary cavitation, coupled with localized
deformation processes such as grain boundary sliding, controls the lifetimes of the specimens.
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