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Analysis on different finite element software solutions and influencing
factors in cylinder compression process
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Abstract: The mechanical characteristics and deformation laws of Fe-6.5%Si steel cylinder during isothermal compression process were
solved by FE softwares including ANSYS, MARC, ABAQUS, DEFORM and principal stress method. The results show that the calculation
speed of DEFORM is faster, while that of ANSYS is slower. The compressive deformation of cylinder solved by softwares is significantly
divided into difficult deformation area, free deformation area and easy deformation area, the maximum equivalent plastic strain value in the
center of the easy deformation area is about 1.4, the equivalent plastic strain value in the center of the difficult deformation area is the
smallest, and the deformation area is basically in three-dimensional compressive stress state. Moreover, the compressive direction stresses
on the contact surface solved by four kinds of different FE softwares are similar in the difficult deformation area and slightly different in the
lateral flattening area. The relative error of load calculation result is less than 3%, the average error compared with measured value is less
than 10%, and the calculation accuracy is relatively high. However, the error of compressive stress solved by principal stress method is
larger, and the obtained load is slightly larger than the software predicted value by 10%. Thus, the meshing method and parameters set-
ting have an important influence on the calculation results, and the parameters setting should be adjusted in combination with the experi-
mental results to improve the accuracy and reliability of the solution.
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Fig. 1 True stress-true strain curve and simplified

constitutive model
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Fig. 2 Results of equivalent plastic strain calculated by four kinds of finite element software
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Fig. 3 Results of the first principal stress calculated by four kinds of finite element software
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(a) Meshing of quadrilateral element

m 0032045 [CORBESSSIIISII—

’ SN SRS, T
0149912 [N
0.267779 S S S S S =Y

' B
0.385645 \:‘E:EEESEE
0503512 | SRS ]

' Sao S SSSES
0.621378 AR A AN

SRS ANEN]
0.739245 N“@“\\\\%&\
0.857112 AN =
0.974978 TR
1.093000

@

(b) Mapped meshing of triangular element

(c¢) Free meshing of triangular element
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Fig. 8 Distributions of equivalent plastic strain with different meshing methods

(a) Mapped meshing of triangular element
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(b) Free meshing of triangular element
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Fig. 9 Equivalent plastic strain distribution and its variation along different paths under different meshing settings

(a) Distribution of equivalent plastic strain without remeshing

(¢) Change of stress in compressive direction along AB path
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(a) Stress in compressive direction along AB path

(b) Equivalent plastic strain along CD path
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