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Prediction for constitutive relationship of metallic rubber

based on BP-neural net
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Abstract ;- Coeffiefents of constitutive relationship for metallic rubber were studied and
trained by BP (back propagation) neural net. BP neural net was introduced elaborately, and
how to predict coefficients of constitutive relationship by BP neural net was discussed. BP
neural net parameters were chosen. Through parameter identification of static experimental
data of metallic rubber, BP neural net models were obtained in two cases, including: vari-
ous densities, various shape factors and densities; and further prediction for the nonlinear
constitutive relationship was realized. The experiments prove that the theory agrees with the
experiment, indicating that the method of predicting nonlinear constitutive relationship of

metallic rubber is feasible.
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Fig. 1 Structure of BP neural net
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Table 1 Coefficients of constitutive relationship for metallic rubber
2 g / P E=A A A AV
(g/em®) A,. B,. /107° Cpe /107" D, G- /1072 H,. /10"
2.18 0.175 —0.3614 0.7173 0.156 —0.6154 1. 085
2.43 0.166 —0.3105 0. 3567 0.134 —0.4117 0.5768
2.67 0. 154 —0.2206 0.1579 0.094 —0.2517 0.2882
2.91 0.138 —0.0590 0.0812 0.018 —0.1269 0.1535
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Table 2  Structural parameters of metallic rubber
Classification Initial height Inner radius Outer radius Density Loaded a’rea Shape factor
L/mm r/mm R/mm o/ (g/cm®) S/mm® o/mm '
1 8 13 49 2.91 7009 0.0012
2 8 13 36 2.91 3539 0.0023
3 8 36 49 2.91 3470 0.0025
4 10 6 25 3.1 1849.5 0.0054
B 10 6 35 3.1 3733.5 0.0027
6 10 6 45 3.1 6245.5 0.0016
7 10 6 55 3.1 9385 0.0011
8 15 13 36 2.91 3539 0.004 2
9 15 36 49 2.91 3470 0.004 3
10 15 28 36 2.91 1608 0.0093
11 15 6 25 3.1 1849.5 0.0081
12 15 6 35 3.1 3783.5 0.0040
13 15 6 45 3.1 6245, 5 0.0024
14 15 6 55 3.1 9385 0.0016
15 15 13 49 2,91 7009 0.0021
16 20 6 25 3.1 1849.5 0.0108
17 20 6 35 3.1 3733.5 0.0054
18 20 6 45 3.1 6245.5 0.0032
19 20 6 59 3.1 9385 0.0021
20 25 6 25 3.1 1849.5 0.0135
21 25 6 35 3.1 3733.5 0.0067
22 25 28 36 3.1 1608 0.0155
23 20 12 45 3.1 5906. 3 0.0034
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