%48 % H 1 W noF ¥ #® Vol. 48, No. 1
2016 £ 1 H Chinese Journal of Theoretical and Applied Mechanics ,Jab16

MRILX

BT AR R B - R A AR

HPNK DT KA

(AR AR R 5 DR A B, LifE 200030)

WE FLMIRE SR Z N TR B TR, A T R A IR T R ARt %0
SR R N ARG R A AT O, FE TP SR R A MRLE S T 2 BIE , $RH TP R8N AR AN K 75
LI AR 17 S 2 - SR S A R0 A2 0 AL AT 14 I 3 RE A R A A T S B Ui IR AR S
A LAMARIERE . BIVINARREMBETEN AR RV . 25 th T B SR 2 Uik, Rl #ul & 3gik b
B LA AR S IR, 193] RN S FINZER TN T AN RIS AR T A R 1A E AT R, IR
TR 45 2R S RO L . 45 SRR WY, 5 FE R PR RN FE R MR RS AN [ AR A AR 45 A IR TN &5
RAZEARK, B & REPEREY [ T 45 R 55 SL 00 4 R A ARGE. DRI, SN SRR RARLL, rde (1945 17 57
P28~ R AL AR R g S AL 7 e R S A MR RS R AR 3R AT (R 0 22

REEIA LB AR, A5 A, -, AR, BN S HS

FESES: TB121, TB332  X#kFRIEFE: A doi: 10.60520459-1879-15-189

AN ANISOTROPIC VISCO-HYPERELASTIC CONSTITUTIVE MODEL FOR
CORD-RUBBER COMPOSITES V)

Huang Xiaoshuang Peng Xiongti Zhang Bichao
(School of Materials Science and Engineesinghanghai JiaoTong UniversityShanghaR00030 Ching)

Abstract Based on fiber reinforced continuum mechanics theory, an anisotropic visco-hyperelastic constitutive model
for cord-rubber composites was developed to characterize their highly non-linear, strongly anisotropic and strain rate
dependent mechanical behaviors under high speed impact or large deformation condition. The unit-volume strain energ
function for the visco-hyperelastic model was decomposed into four parts, representing the strain energy from isochoric
rubber, the tensile energy from cord elongation, shearing energy from interaction between cord and rubber and viscou
potential energy due to viscous characteristics, respectively, which greatly facilitated and simplified the identification of
material parameters. By introducing the so called viscous potential energy that could not be neglected under particula
loading conditions, the computation accuracy of the model was significantly improved. A simple approach for fitting the
parameters was given. Experimental data from literature was used to identify material parameters in the constitutive for
a specific cord-rubber composite. The developed model was validated by comparing numerical results with experimenta
uniaxial tension and bias-tension data undéiedént strain rates, demonstrating that the developed constitutive model is
highly suitable for characterizing the anisotropic and viscous material behaviors of cord-rubber composites under large
deformation. The proposed modelis simple, useful and easy for material parameter determination. It provides a theoretice
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foundation for dynamic finite element analysis of tire in the future.
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5l

o}

T LG I AR AR I S G PRL a7 2 S AT AR
WA I A O A T T ) — R e A Rk
I TG R E RS
RIRa e 1 PR, MR 32 AR A RN
2T LR UL . FORMAOR R, FTLUNAR s Ty
Ie] [ 7 A F 38 DR LAt 7 ) PR P AR 1T 2 45 1)
Sk MR e — B 5 3E A M B R R HE R R AR AR iR
TERRBEZAT N BIRARTE « AR 25 1) S ek g W AR
SRAL ) 2R I AT E A P 7 SORD TR N A

RUELEIX— U O AR Z W 0RCR, (HAR
A% BRRRYE. &g gt g A G TR
JEAE UL, LU B JL ARt Fnil 5t
AL ME S 2 AN A 1) S ST AO0 ) 2 HR s
JRP--%% (Halpin-Tsai) 5y #2548 n] LLFGI A 15 2k 7 1)
(1) 12 P BE, (HASBE A AT 2 175 26 7 1] (¥ g 2%
PEREANTH P BT DM fE (6T Inam i Ak om0 Rk %
][] e e e A 2R T30°131 220 T i 2k G B A 1)
A AR, JCIIBERTI LR A TE AR R 10 125447 M.
2 T £ R s FE AR () AF FLAE FH 16 45 ) S A e
PRI AN B 3R 5 I AE IRASE T AR A v I AR R
RN, BT AR, — L6223 03 BT X AT 4R BRI K
HAEEGMRMT T KE ST, 158 F 2 gL
1ERARTE R E e T 0 125447 R, (B E—0
XFILREAT AR AL 4SS (087200 H i A7 76 (1) B - ik

R 122-23) A g — A W AR A G At ZE D E AR Y
MIRGVE R, BRI S ESHo e W, AR
WG k.

1 SR P gt R gt W R RZ A L T7 100 ag
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