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Abstract Metal-net rubber is a porous material composed entirely of metal wire woven. Compared with the traditional
spiral coiled metal rubber material, the molding technology of metal-net rubber material is improved, which eliminates
a large number of manual process interferences in preparation process. The metal-net rubber material has higher meck
nization degree, better coincidence and more stable mechanical properties. With the excellent characteristics of bearin

capacity, large damping, high temperature resistance, low temperature resistance, aging resistance, oil and corrosion r
sistance, metal-net rubber material is better than traditional rubber in many ways, which is widely used in aerospace
shipbuilding, military weapons and other military industries. Spring metal-net rubber combination damper has designable
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stiffthess and high bearing capacity. Because of its complex nonlinear hysteresis characteristics, the constitutive model c
related materials is flicult to describe its mechanical properties accurately. Based on the static hysteresis mechanical
performance experiment of spring metal-net rubber combination damper, combined with the hysteresis characteristic:
of dry friction damping, a theoretical modeling model of hysteresis mechanical properties is proposed. According to the
characteristics of restoring force-displacement curve of damper hysteresis experiment, the hysteresis curve is decompos
into elastic recovery force and dry friction damping force by parameter separation method. The equivkless sthd

dry friction damping cofficient are solved respectively by modeling to establish the theoretical model of the combina-
tion damper. By comparing with the experimental results, the error analysis is carried out to verify the accuracy of the
theoretical model.

Key words metal-net rubbercombination damperhysteresis characteristicequivalent stiness dry friction damping
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Fig. 2 Structural representation of metal rubber damper
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Table 1 Main forming parameters of metal-net rubber 0.15
0.10 1
hy O/ o B/ o/ , I pd AW £ s
mm mm mm MPa mm mm (kg3) (kg-m~2) g
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Table 2 Number of dferent experiment groups and

damper parameters

Test group Relative Preload.oad amplitud¢ Spring stithesg

number density mm mm (mm
Al 0.16 4 15 0
A2 0.18 4 15 0
A3 0.20 4 15 0
A4 0.22 4 15 0
B1 0.18 4 1.0 0
B2 0.18 4 2.0 0
C1 0.18 5 15 44.25
Cc2 0.18 5 15 103.55
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Fig. 6 Experiment device for static hysteresis characteristic of

shock absorber
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Table 3 Contrast results between theoretical and experimental

values of equivalent gfhess

Equivalent sfifness  Equivalent stithess

Test . Error/
theoretical valug test valug
group 4 4 %
(KN-mm™) (KN-mm™)
Al 0.0810 0.0859 5.72
A2 0.1078 0.0995 8.30
A3 0.1406 0.1441 2.41
Ad 0.1798 0.1908 6.11
Bl 0.1078 0.1056 2.10
B2 0.1078 0.0945 14.0
C1 0.1963 0.2106 6.79
Cc2 0.3149 0.3067 2.68
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Table 4 Contrast results between theoretical and experimental it 2% I8 i Pk &2 77 - 47 #% 1t 26 55 S50 0 75 Hh 28 5 5 1%

values of dry friction damping cdicient

Theoretical value of Test value of dry

Test e . ) Error/
dry friction friction damping
group . . - %
damping co#ficient codficient
Al 0.1636 0.1638 0.12
A2 0.1840 0.1637 12.4
A3 0.2044 0.2050 0.29
A4 0.2249 0.2415 6.87
B1 0.1840 0.1652 11.4
B2 0.1840 0.1678 9.65
C1 0.1958 0.2068 5.31
c2 0.1958 0.2226 12.0
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Fig.9 Theoretical and experimental comparison of resuming force-displacement curves for combined metal-net rubber shock absorbers

with static hysteresis
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Fig.9 Theoretical and experimental comparison of resuming force-displacement curves for combined metal-net rubber shock absorbers with static

hysteresis (continued)
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