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Fig.1 Multiple interacting dislocations in electromagnetothermoelastic multiphase composites
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Fig.3 Dimensionless extended strain energy density factors on the 1st flaw varying with 6, a/b and h/a

when KK =LL =20x20, M =N =13
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MULTIPLE THREE-DIMENSIONAL CRACKS IN FULLY COUPLED
ELECTROMAGNETOTHERMOELASTIC MULTIPHASE COMPOSITES

Zhu Bojing*! Qin Taiyan*!)
*(College of Science, China Agricultural University, Beijing 100083, China)
T(College of Earth Science, Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract  This work presents the hypersingular integral equation method to analyze the multiple three-
dimensional cracks problem in fully coupled electromagnetothermoelastic multiphase composites under extended
electro-magneto-thermo-elastic coupled loading through intricate theoretical analysis and numerical simulations.
First, the problem is reduced to solving a set of hypersingular integral equations. Analytical solutions for the
extended singular stresses, the extended stress intensity factors, the extended strain energy factors and the
extended energy release rate near the crack front are obtained, respectively. The numerical method for the
hypersingular integral equations subjected to extended coupled loads is proposed. Finally, numerical solutions of
the extended stress intensity factors and the extended strain energy factors for two interacting three-dimensional

cracks are given, and the effect of cracks orientation, interaction and shielding is discussed

Key words multiple three-dimensional crack, electromagnetothermoelastic coupled multiphase composite,

hypersingular integral equation, extended stress intensity factor
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