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Analysis of Deficiency of ANSYS Geometric Nonlinear Arithmetic

Based on Finite Deformation Theory
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(School of Science, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: The definition of strain, the relationship between computation stress and true stress of
body. deformation as well as geometric nonlinear computation of unbalance force were analyzed in
details by using ANSYS based on finite deformation theory. The calculation values of rod element
Link8 and 2-D element Plane42 solved by ANSYS were compared with the theoretical solutions.
The comparison points out that ANSYS geometric nonlinear arithmetic is deficient, ie without

considering the conjugacy relation of stress and strain, it is an approximate nonlinear calculation.
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Tab.1 Displacements on Node 2 with Different Loads

/N HIE Mg A2 4%/ mm Link8 #.56( F/mm
400 1.239 7 1.223
500 1.667 5 1.624
600 2.203 3 2.086
700 2.995 6 2.904
755 3.854 0 3.509
760 21.520 5 3.578
800 21.587 7 K HL
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Tab.2 Plate Elongation with Different Tensiles and Loads

_y FligfE | Planed2 #oT " FEiEfE | Planed2 #o0
N g/ | i/ N KR/ | KR/
cm cm cm cm
1 000 0.197 0.202 17 000 2.785 3.705
3 000 0.574 0. 609 19 000 3.057 4,181
5 000 0.932 1.027 21 000 3.320 4. 666
7 000 1.274 1. 454 23 000 3.576 5.209
9 000 1. 600 1.892 25 000 3.824 5.732
11 000 1.913 2.342 27 000 4. 066 6.271
13 000 2.214 2.777 29 000 4,302 6.767
15 000 2. 505 3.237 33 000 4,757 7.862
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Tab.3 Nodal Reaction Force with Different Tensiles and

Displacement Loads

. Mg fi# | Planed2 55| P& R |Planed2 Bijg
fik/| e (0A: 20 DR I
WERJ/| WA/ ) WAERN/ | R/
cm /cm
N N N N
0.5 2 598.7 2 469.1 6.0 44 932. 2 26 087.0
1.0 5 390.0 4 878.0 7.0 55 623.0 29 787.0
2.0 | 11 569.2 9 523.8 8.0 67 330.4 33 333.0
3.0 | 18 575.2 13 953.0 9.0 80 091.1 36 735.0
4.0 | 26 446.0 18 182.0 9.5 86 878.5 38 384.0
5.0 | 35 219.0 22 222.0 10. 0 93 943.5 40 000. 0
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