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Experimental Research of Castor Seeds Plasticity Model in Cold Pressing
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Abstract; By the cold pressing experiments in a closed container, the stress-strain relationship of the cas-
tor seeds was identified and the constructive model was established as well as the model parameters. By
comparing the result of experiments with that of the plastic constitutive model based on Doraivelu’ s yield
criterion, the conclusion was drawn that the equivalent model reflected the hardening law of the castor

seeds in practical pressing process well, and with the same axial stress in plastic stage, equivalent strain

was maximum 8. 3% higher than that of cold pressing while an average height was 5. 41%.
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Fig. 1 The uniaxial pressing apparatus
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Fig.2 The curve of axial stress-strain
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Tab.1 The uniaxial pressing results of castor seeds
L0 VA S 7 v A 1 S S 2 1) v [ V5
kN MPa MPa % EX40
10 8.371 1.788 64.3 0.214
16 13.394 3.317 67.6 0.248
22 18.416 4.797 69.4 0.260
28 23.139 6.564 70.4 0.284
34 28.462 8.978 71.3 0.315
40 33.484 11.883 71.8 0.355
46 38.507 15.572 72.3 0.404
52 43.523 20.014 72.8 0.460
58 48.552 24.851 73.2 0.512
64 53.575 29.590 73.5 0.552
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Fig.3 The curve of equivalent stress-strain
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Tab.2 The results of model validation
i RS/ N A % EEE % 2R(E/ %
10 64.3 64.3 65.1
16 67.6 69.7 68.8
19 68.6 71.3 70.2
22 69.4 72.7 71.4
25 70.0 73.6 72.5
28 70.4 74.3 73.3
31 70.99 75.0 74.2
34 71.3 75.8 75.0
37 71.6 76.2 75.8
40 71.8 76.6 76.4
43 72.1 77.1 77.0
46 72.3 77.5 77.6
49 72.6 77.8 78.1
52 72.8 78.4 78.5
55 73.0 78.5 78.9
58 73.2 79.1 79.2
64 73.5 79.6 79.6
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