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Constitutive relation of metal-net rubber
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Abstract: Through analysis of the manufacturing process of the ring metal-net rubber
and on the basis of the ring nesting model, in combination with nonlinear theory of dry fric-
tion and small curving beam model, the nonlinear constitutive relation of metal-net rubber
was constructed, several metal-net rubber components of different relative density were
taken on the compression experiment, and the experimental data were used to determine the
coefficients on constitutive relation equation and compared with the experimental results.
The results show that the model of the stiffness from nonlinear constitutive relation can cor-
rectly describe the nonlinear mechanical properties of metal-net rubber, and the theoretic cal-
culations are consistent with the experimental data. The model can reflect the influences of
the relative density, mesh size, mesh width and other such parameters, providing a theoreti-

cal basis for better design and application of metal-net rubber.
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Fig. 1 Blank winding of metal-net rubber
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Fig. 2 Ring nesting model
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Fig. 3 Schematic diagram of rectangular unit
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Fig. 4 Schematic diagram of fan unit
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Fig. 6 Circular metal-net rubber
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Table 1 Loading coefficients of nonlinear constitutive relation of circular metal-net rubber

AR 2% E A /1077 Ay A A As
0.15 1. 027 —7.550X107° 0. 256 —2.096 8.077
0.18 0. 367 2.525X107% 0.100 —3.676 25.698
0. 20 7.706 —0.276 5.111 —38.012 114. 268
0.25 —53.68 2. 143 —29.572 161.377 —237.736
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Table 2 Unloading coefficients of nonlinear constitutive relation of circular metal-net rubber
AR 5 BE Bi/10°° B. B; B B;
0.15 0. 294 —0.118 2.012 —13.821 34.663
0.18 2.021 —0.838 13.375 —88. 811 213. 347
0.20 5.133 —2.139 33. 347 —215. 156 496. 940
0. 25 13.9 —5. 887 93. 824 —625. 288 1487.823
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Fig. 7 Curve fitting of metal-net rubber
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