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(16) : k1 MR RO WERR A w(10°)
) ) ; Tab. 1  Radial displacement . (10°?) in internal radius
, for incompressible problem
v 08 08
0.48 4. 9827 4. 966 0 4.924 9
’ 0.499 4. 999 2 4. 9779 4.977 4
6= AB.q+ GBuq (18) 0. 49999 5.0000 4. 066 0 4.978 2
0. 499999 5. 000 0 1. 524 1 4.978 2
0. 4999999 5. 0000 0. 2099 4.978 2
0. 49999999 5. 000 0 0. 0218 4.978 2
Sm, 10 m, E= 10< 10 Pa, 1 108
p= 5000 Pa. 3< 3 Gauss 108
, ABAQUS 08 , 2
08 . 1 o \
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Fig. 1  Finite element mesh for the thick-walled

cylinder
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Tab. 2 Radial displacement u, (10°%) in internal radius

for compressible problem

v 08 108
0 4. 1667 41525 4.152 2
0.1 4. 400 0 43845 4.384 0
0.2 4. 600 0 45833 4.5826
0.3 4. 7667 47489 4.747 8
0.4 4. 900 0 48817 4.879 7
v= 0 499 , (
2), Q8 , v
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g.2 The stresses versus the radial coordinate for the thick-walled cylinder (v = 0. 499)
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Refined-element methods to solve elastic incompressible problems

CHEN Waniji" , JI Bin, ZHAO Jie

( State Key Lab . of Struct - Anal . for Ind. Equip. , Dalian Univ . of Technol . , Dalian 116024, China )

Abstract For elastic problem, volumetric locking may occur when the material response is
incompressible. To solve this problem, a new method based on the refined-element technique is
proposed. The strain in the present method can be decomposed into two parts one is the constant
strain that ensures the convergence, and the otheris the higher-order strain that the volumetric strain
can be ignored to avoid volumetric locking for incompressible problem. At the same time, the
improved 8-node isoparametric element (1Q8) is also proposed and applied to analyzing the problem of
thick-walled cylinder. Compared with the element Q8 in ABAQUS, numerical results show that the

present 1Q8 possesses the ability to solve compressible and incompressible problems.

Key words incompressible; refined-element; thick-walled cylinder; 8-node isoparametric element



