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Fig. 2 Internal structure and simplified diagram of W-MR
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Tab.1 Parameters of C-MR specimen with different knitting and
winding ratios
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.4.0.5.0. ! . 1
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(a) Loading-unloading curves of C-MR specimen with different knitting
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Fig. 6 Static mechanical properties of C-MR specimen with different

knitting and winding ratios
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Tab.2 Process parameters of C-MR specimen for parameter
identification

i i
sty AL S IR
Specimen . g Wire diameter/ Outer diameter ~ Relative
winding -
number . mm D/mm density p
ratio Cy,p
1 0(W-MR) 4,20.08 — 0.15
d,=0.08
2.3.4 0.4.0.5.0.6 d.=0.08 0.8 0.15
5 1(T-MR) d,=0.08 0.8 0.15
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Fig. 7 Results of parameter identification of C-MR specimen
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Tab. 3 Fitting results of C-MR specimen

R4
Specimen C c, c, I R?
number
1 0 0.566 0 -0.503 0 0.1592 0.996 8
2 0.4 2.0062 -1.9455 0.6264 0.994 1
3 0.5 37975 -3.5336  1.1581 0.998 0
4 0.6 56065  -5.769 1 1.9522 0.997 1
5 1 12.5022 -10.0715 3.2517 0.998 7

¢, ==25.27C3, + 49.12C%, — 11.91C,, + 0.564 6
¢, = 39.79C3, — 66.03C%, + 16.67C,; — 0.506 6 (12)
¢, =—14.74C3, + 24.01C3, - 6.176C,;, + 0.160 8
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Tab.4 Process parameters of C-MR specimen for validation

S LL

K9 i 2245 Az AHXT 5 B
. Knitting and . . .
Specimen indin Wire Outer diameter ~ Relative
number v . & diameter/mm D/mm density p
ratio Cy,,
d, = 0.1
6 0.2 T 0.8 0.15
d,=0
d, = 0.1
7 0.9 T 2.0 0.15
d,= 0.1
4001
—— HR1H -6 Theory value-6
o RI{H -6 Test value-6
300 — BE{H -7 Theory value-7
< o R -7 Test value-7
E
;?‘ 200¢
Eeed
100+
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Fig. 8 Comparison of theoretical and test results of C-MR model
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Tab.5 Results of the residual analysis

IR
Specimen Cx Ryt R’
number
6 0.2 2.943 4 0.991 1
7 0.9 4.776 9 0.997 3
4 ZEig

AL T-MR FHIW-MR B #I4s T2, PR T —
FloET Rl & T 2 & 2 SR & BRI C-MR. B9 T
FEAH A2 8T AR R 428 L 19 C-MR 1 1 24P fE
R 25 MR 45 5 , % C-MR By 85 1 S B R T T &
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Study on the static model of composite metal rubber

YU Huijie

HOU Weiping CHEN Cheng NI Weiyu

(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A theoretical model of composite metal rubber (C-MR) was established on the basis of static mechanical test. A

novel preparation process was used to prepare C-MR, which was subjected to static mechanical tests. The mechanical model of

C-MR was established by combining the static mechanical models of wove-metal rubber (W-MR) and tangled-metal rubber (T-

MR), and the effects of different knitting and winding ratios on the mechanical properties of C-MR were investigated. The

comparison between the test data and the theoretical model shows that the theoretical model can predict the mechanical

properties of C-MR effectively. The results show that the knitting and winding ratio has a significant effect on the mechanical

properties of C-MR, and the larger the knitting and winding ratio is, the larger the stiffness and damping properties of C-MR

are. The conclusion can provide a theoretical support for the preparation and application of C-MR.

Key words: Composite metal rubber; Static mechanical test; Mechanical property; Mechanical model
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