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Fig.5 Deformed meshes with various anti-hour-
glassing
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Table 1 Time step and internal energies of various hourglass control

(unit : time psec, energy kN mm)

Control No
e=0.001 e=0.01 e=0.1 k=0.001 k=0.01 k=01
tvpe control .
Time '
‘ 370 391 417 453 417 4.24 460
step
Internal _
1424 1425 1425 1,438 1427 1435 1514
energy .

* Initial time 5.065usec
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(a) 1st mode
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Fig.11 Buckling mode shape(free rotational boundary condition)
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