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摘要 提出了一种用于解决线粘弹性断裂问题的增量加料有限元法。为了反映裂纹尖端的应力奇异性,在裂尖附近的应力奇异区采用若干

四边形加料单元和过渡单元,非奇异区采用常规四边形单元,三种单元分区混合使用形成求解域网格划分。加料单元通过引入裂尖渐近位

移场,构造出可以较好反映裂尖奇异性的单元位移模式,过渡单元在加料单元基础上引入调整函数构造单元位移模式,用于连接加料单元和

常规单元,以消除加料单元和常规单元间位移不协调。基于Boltzmann叠加原理,推导了粘弹性材料的增量型本构关系,进而获得了增量加

料有限元列式,并基于节点位移外推法计算粘弹性介质中裂纹应变能释放率。数值算例验证了该文方法的正确性和有效性。
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Abstract： The incremental enriched finite element method (FEM) is developed for fracture problems in a linear 

viscoelastic body. To manifest the singularity at the crack tip, the quadrangular enriched elements and 

corresponding transition elements are employed, combined with ordinary elements used on the zone far away from 

the crack tip. The displacement mode of enriched elements is constructed by enriching the crack-tip asymptotic 

displacement fields, and that of transition elements is constructed by introducing a zeroing function based on the 

enriched elements. The role of the transition elements which are placed between the enriched elements and 

ordinary elements is to eliminate displacement field incompatibility. Based on the Boltzmann superposition principle, 

the incremental constitutive relation for viscoelastic materials is formulated. Further, the incremental formulations of 

the enriched FEM are derived. The strain energy release rate in a cracked viscoelastic body is obtained through the 

node displacement near the crack tip. The numerical results show that the present method is accurate and 

efficient. 
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