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Simulation of Plastic Collapsing Load and Deformation Behaviours(l)

Young-Suk Kim
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£4)), Rigid Body Spring Model
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Discretization (2 4 8. £ 8-&), Fracture Mechanism (z}3 7] )

Optimization of mesh discretization has been proposed to improve the accuracy of limit
analysis solution of collapse load by using the Rigid Body Spring Model(R. B. S. M) under the

plane strain condition. Moreover, the fracture behaviour of materials was investigated by employ-

ing the fracture mechanism of a spring connecting the triangular rigid body element. It has been

clarified that the collapse load and the geometry of slip boundary for optimized mesh discretiza-

tion were close to those of the slip line solution. Further, the wedge-shaped fracture of a cylinder

under a lateral load and the central fracture of a strip in the drawing process were well simulated.
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Table 1 Optimization process of mesh discretization for punch indentation problem(H/B=1.0)

Item Original Stepl Step2 Step3
Xr —0.400 -0.212 0.007 —0.005
Y: —0.350 —0.006 —0.005 —0.005
#0¢/ X —0.208 —0.224 —0.014 0.205x 1073
#0¢/0Y 1 —0.381 -0.001 0.495%x 108 0.541x 1078
#o 0.263 0.146 0.122 0.122
Load(p/2k) 1.565 1.090 1.000 1.000

# Multiply all value by 103
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Fig. 4 Punch indentation for H/B=2.0
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Table 2 Stress distributions acting along the slip boundary

Shear stress(x k) Normal stress(x k)
Number
S. L R.B.S. M S.L R.B.SS M
1 —1.00 —1.00 —1.00 —1.00
2 —1.00 —1.00 -1.52 —1.62
]
3 —1.00 —1.00 —2.05 —1.98
4 —1.00 -1.00 —2.52 —2.61
5 —-1.00 —1.00 —2.99 —3.00

% S. L:Slip Line

R. B. S. M : Rigid Body Spring Model
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