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Tab.1 The material and geometric parameters of input/output bar and specimen
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Elastic-plastic FEA of Tensile Impact Apparatus With
a Larger Diameter Circumferentially Notched Specimen

MENG Qing-liang'*, XIA Yuan-ming' "’

(' Dept. of Modern Mechanics, USTC, Hefei, 230027, China )
( Key Laboratory of Mechanical Behavior and Design of Materials of CAS of USTC, Hefei, 230027, China )

Abstract: To carry out better crack initiation and crack arrested tests on a self-designed bar-bar
tensile impact apparatus, a specimen is designed with deep circumferential notch and with its ex-
ternal diameter being larger than the bars . Dynamic elastic-plastic FEA of the testing system is
performed. Though the stresses and displacements are nonuniform in the end plane of specimen,
the results demonstrate that contour J-integral is still in conservation and can be regarded as the
crack tip characterizing parameter. The formula proposed by Rice is still suitable, but it must be
modified for the average opposite displacements and forces in the specimen’s end planes, which
are obtained with the method based on one-dimensional experiment principle. A corresponding
modification method is proposed. The Rices J-integrals calculated with the modified method ac-
cord well with the contour J-integral.

Key words: circumferential notch; J-integral; elastic-plastic dynamic fracture; FEA





