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Fig. 1 Calculation process of combined element
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Tab.1 Maximum displacement of load point for lateral compression cylindrical shell(mm)

HITEL ANSYS Nastran DKT-CST  DKT-GT9 RDKT-GT9 IMDKT-GTY M- GT9  Nastran 40 R #%

48 1. 6031 1.52253 1.61185 1.57126 1. 55000 1.54194 1.55129

120 1. 6372 1. 61070 1. 63826 1.61648 1.61180 1. 60869 1. 60959

704 1. 6419 1. 63751 1. 64194 1. 64180 1. 64073 1. 64009 1. 68972 1. 64777
1260 1. 6427 1. 63990 1. 64268 1. 64484 1. 64415 1. 64374 1. 68632

4960 1. 6446 1.64318 1. 64462 1. 64686 1. 64651 1. 64629 1. 69401

T : B % i Nastran 4 9 R H8 S 50 5800 28140, BICE R 55440, F RN 168840,

k2 BILH A 4960 H A K Kk Mises A A
Tab.2 Maximum Mises stress comparison of the model which has 4960 elements
ANSYS Nastran DKT-GT9 RDKT-GT9 IMDKT-GT9
e K Mises i J1 /MPa 2. 8861 2.09588 2.92132 2. 82089 2.86303
T2 /% 27.38 1. 22 2.26 0. 80
T W 22 DL ANSYS 85546 2 5 M b AT .
x3 REAALEMA 10 PR E L (H)

Tab.3 The ten order frequency comparison of beam-shell combined structure(Hz)

B % ANSYS Nastran DKT-CST DKT-GT9 RDKT-GT9  IMDKT-GT9 LW -G T
1 6.7213 6.7208 6.9166 6.9175 6.9177 6.9178 6.9173
2 7.0082 7.0079 7.1779 7.1811 7.1812 7.1812 7.1807
3 9.7003 9.6993 9. 9967 10. 004 10. 005 10. 005 10. 004
4 20. 091 20. 087 20. 453 20. 577 20. 579 20. 579 20.576
5 22. 463 22. 460 22.973 23.032 23.033 23. 034 23.031
6 23. 229 23. 200 23.792 23. 836 23. 856 23. 859 23. 833
7 27. 484 27.378 27.921 28. 036 28. 097 28. 107 28.017
8 28.527 28. 397 28.976 29. 082 29. 147 29. 159 29. 048
9 29. 561 29. 321 30. 043 30. 055 30. 211 30. 236 30. 033
10 30. 191 30. 016 30. 609 30. 779 30. 865 30. 881 30. 721
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Fig. 2 Lateral compression cylindrical shell model
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Tab.4 Results comparison of lateral compression cylindrical shell with circumferential reinforcement

Nastran DKT-CST DKT-GT9 RDKT-GT9 IMDKT-GT9 AR -GT9
a JF MR /mm 2.3714 2.3716 2.3758 2. 3757 2.3757 2.3757
W /% 0.01 0.19 0.18 0.18 0.18
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Fig. 3 Beam-shell combined structure model
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Fig.4 Lateral compression cylindrical shell with

circumferential reinforcement model
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Study of flat shell element based on open finite element system

ZHANG Sheng, YIN Jin, YANG Dong-sheng, CHEN Biao-song”
(State Key Laboratory of Structural Analysis for Industrial Equipment,Department of Engineering Mechanics,

Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology.Dalian 116024 ,China)

Abstract: Based on the design pattern of element computational module for open finite element system
SiPESC. FEMS, a general computational framework of flat shell element is constructed in this paper.
Considering a combination relationship of plate and shell element,as well as reusability and flexibility of
programming,a pattern of builder in the software design is used to achieve different combinations for va-
rious elements. This framework which has good versatility and scalability provides a new way for develo-
ping finite element program. The finite element system can handle complex loads, boundary conditions,
and implement structural analysis including different kinds of elements flexibly. The results of numerical
examples are discussed and compared to the performance for the five kinds of flat shell elements con-
structed by using the method in this paper. It is aimed to provide reference for the structural analysis to

select appropriate flat shell elements.

Key words:open;{inite element; SIPESC;{lat shell element



