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Fig.5 Coordinates of nodes of metal wire in loading direction
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Wy SRPERLGAE 2 [ EIFRAT BRI 2 1 17 B
PRI 2 A, T2 P [ 2 Sl A7 1 A AR T
S 1) 2 Bl E ) A AEFEAR TE, XE R T
o2 BIAR BRI TC A F ) &5

Bl 11 RoRAEHERRAS NN 1 oc 5 R oC AR B
TEM . B RE D FoRzmoT, RO R AR
Wot. (EREAARR 2 [, BEA BTN, ZHotH 2
s, JFSMEMoT kAR, FEOZROT
KT 10 PRy s A e .

I ER R, FPEROTR B AR 2 BhIER e 2
B R AESAVEAR Y, FEARIEWOTIIVER T, TR AR
oI z JNER S o z B AR T . e,
FAPEROITAE 2z 1) AR SRS T T LAAE RO 25 T R
AR NIR IR S fHEE DI 7S

(2) FPEROT xoy V- N FRPEARTE 20 B

HFAVEROTHZ Y R0 Xy ARARAREL, ] 12
o BB RARIC A HOTI B, SRR R
WOTHIALE . BIEATAL, xoy TN RICRIFE A TE &
RN, BPEROTAE xoy ~FIRTA A A T oG P s B

N PR

K1 s 548 ot AR BAE
Fig.11 Interaction between adjacent micro structures: (a) left view,

(b) top view, and (c) front view

<
%

<
~

e Before loading
— After loading

Coordinates in y Direction/mm
o
=)

0.1 0.3 0.5 0.7 0.9
Coordinates in x Direction/mm

K12 FERoTS mAsER

Fig.12 Coordinates of nodes of the elastic micro structure
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Analysis of Microcosmic Mechanism of Metal Rubber’s
Stiffness Based on Numerical Model

Huang Kai', Bai Hongbai', Lu Chunhong', Cao Fengli', Gao Hongfei’
(1. Engineering University of the Army, Shijiazhuang 050003, China)
(2. Baicheng Weaponry Test Centre, Baicheng 137000, China)

Abstract: Based on the numerical model established with actual parameters of raw materials and processes, the microcosmic mechanism of metal
rubber’s nonlinear stiffness was researched. The numerical model was verified in some respects, including forming force, tissue structure, size and
quasi-static loading curve. The tissue structure of metal rubber was decomposed and an elastic micro structure model was set up. The spatial
motion and elastic deformation of elastic micro structure were studied. A mathematic model of metal rubber’s nonlinear stiffness property was
built. In the quasi-static loading process, the translation of elastic micro structure is the main spatial motion, and its spatial rotation is very small.
The elastic deformation in z direction can be regarded as a parallel connection of several curved beams. The elastic deformation in xoy plane can
be treated as a curved beam’s bending deformation, making the distance between two endpoints smaller. The mathematical model agrees with test
results well and it contains basic structural parameters, micro feature parameters and nonlinear stiffness mechanism parameters. These parameters
have clear physical meaning and the mathematic model has some guiding significance for metal rubber’s design.
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