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ABSTRACT: The work aims to investigate the interfacial bonding characteristics of nano-Fe;O, reinforced silicone rubber with
ferrite. Quasi-static tensile tests, interfacial normal and tangential bonding strength tests were conducted. The hyperelasticity
theory was applied to analyze the tensile behavior of nano-Fe;O, reinforced silicone rubber, and bilinear and exponential cohe-
sive models were utilized to analyze the interfacial damage behavior of nano-Fe;O, reinforced with ferrite. The engineering
stress-strain curves of silicone rubber reinforced by nano-Fe;O, particles with different content were obtained by tensile tests, and
two-parameter Mooney-Rivlin model was gotten as well. The error of the model in a small deformation range was less than 1%, and

that in a large deformation range was 3.8%. Through interfacial strength tests, the normal and tangential force-displacement curves,
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the interfacial bonding strength and interfacial fracture energy, and the parameters of the interfacial cohesive model for the in-

terface of silicone rubbers with different nano-Fe;O, contents with ferrite were obtained. The experiments show that the tensile

strength of silicone rubber and the interfacial normal bonding strength and fracture energy increase with nano-Fe;O, content,

while the tangential bonding strength and fracture energy do not depend significantly on the content. The bilinear cohesion

model is more suitable for the characterization of the interfacial bonding strength of nano-Fe;0, reinforced silicone rubber and

ferrite, and the interfacial normal and tangential bond models are in better agreement with the measured values.

KEY WORDS: Nano-Fe;0, reinforced silicone rubber; interface bonding model; bonding strength; hyperelastic; cohesive
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Fig.1 Bonding interface between composite silicone rubber
and ferrite for normal test
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Fig.2 Normal bonding strength test of interface
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Fig.3 Bonding interface between composite silicone rubber
and ferrite for tangential test
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Fig.5 Engineering stress-strain curves of composed silicone
rubber under quasi-static tensile
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Tab.1 Stretching strength of composed silicone rubber at
constant elongation
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Fig.6 Normal force-displacement curve of interface between
composed silicone rubber and ferrite
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Tab.2 Normal bonding strength and fracture energy of inter-
face with different Fe;0,4 content
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Tab.3 Tangential bonding strength and fracture energy of
interface with different Fe;O4 content
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30 0.326 0.612 30 0.101 0.493
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Fig.8 Tangential force-displacement curve of interface be-
tween composed silicone rubber and ferrite
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Tab.4 Constitutive model parameters of composed silicone
rubber under tensile

s TR TR J1/MPa
4R % 0% 10% 30% 50%
100 0.268 0240 0289  0.368
B 200 0.402 0390 0472  0.583
I 300 0.505  0.510  0.628  0.778
n
400 0.601  0.625 0783  0.980
500 0.697  0.742 0944  1.192
Co 0294  0.168 -0.176 —0.210
2%
g Cro 0.546  0.596  0.840  0.880
ME

g Cio+Cor 0.840 0.764 0.664 0.670
Agj -R’ 0.934 0.963 0.946 0.932

FIFZ% 4 % Mooney-Rivlin BLEILE 10%
BT PR L, SR 9 iR, X
ol ge 28 SR A AU A 25 5, 7R/ N ARSI, W
FHREAR M)A, IRETE 1%L 7B RS I i
ZER B RIRE N 3.8% F LA AT, IS4 Mooney-
Rivlin A5 7 68 498 AR 47 M 3R 52 A sEAR S g H it ) 2%
14,

2.0
P
15} e
[+
Z
3 _
-R —
= 10} =
~
H P
P
05
=
7 —iRE 2R
— — AR
0 200 400 600 800 1000 1200
THRERAE/%

K9 PZ% Mooney-Rivlin #1552 & EAZ LA th 2
Fig.9 Two-parameter Mooney Rivlin model fit curve of
composed silicone rubber under tensile
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bonding strength: a) normal; b) tangential
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