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Fig.3 Stress relaxation curves at different strains
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Wk ST T HAB R AR K

2 FEAHMEER HSHINE
2.1 FHEAHIRE

B AR AR IS A L ARG AT S T S R B A T
ST INE G AR AR 2Z /N R AR
PGB A ASH (160t 3L T A0 Ay 38 DA o 2 ) 2 e it
PEAT R IR 2 00 5 LR vk Ao B
T A8 A A5 B A Al 3R P A1) A A4 5 78 5 Maxweell
PR FIK elvinfbi B, {H 2500 26 B — A58 Ty o 1 32
TEEARAR AR R 3T R o M K Kelvinfbi 7Y
FMaxwell B B AT 24 &, Mg —4lth (N— 1) A
Kelvin#bi 5 8158 11> Maxwel 1B 51 BA 5549 45 1M i
B Prony ALY (ULIES) o

EN El EZ EN*l
7, 7, Tyt Ty
E\—E\ Flnp—ny S8 51308 (N— 1) A~Kelvint 5 50 ) #5485 R

Rl 2280, By Fly S 3 378 Max we LS B0 1 3SR 1

ES5 PronyRHEERE

Fig.5 Diagram of Prony series model
N AR B IR AR IS BA A R T I 1] AR G A
AR B RN s AT SR, ELS ol 5P AR i ) Prony 2R
FERIRIE N
aﬂ=ab—ﬁgﬁ—eﬁﬂ
Xt b = i [R] B DL Gy, W Prony 2% %5 7] 7R



508 % ok Tk 2022555694
H— AT R AT N TP (2) ] 1.00

P(r)= %:): 1-28/(1—e) 095
i, GG (2) 7353 D 400 B 455 0 1] S o A = 090

=
B, gl A MRS T ossl]
R 0 2k S /9 46 5 1A, 2 #E Ogden—3 i 5 - 2 ]
ASHE T3 T S H 2 Ok RAE B IR AG AT R i) 55 080
PE. Ogden—3HFAANY HESE WKL, 0.75 ‘ ‘ ‘
0 500 1000 1500 2 000
f1a]/s
R1 Ogden-3BHEAHFESH () N=1
Tab.1 Parameters of Ogden-3 hyperelastic
constitutive equation
1.00

i u; a;

1 1.289 2.498
2 —0.987 2.813
3 4.372x10° —7.986

TE BB, u e RAF AT N S H
2.2 FHEAMBSHEIUE

Bl A FR JT 43 B 4K £+ Abaqus 1 1Y Evaluate
Material B2 5, 1% B #] 4 N A8 0. 5, H Prony 2% %4
BRI THA G, 153 2 BRIRAG I MRS R 8 (N) T
IH— A s - 4P i 2, Al 6T s .

M 6RT LU s N R L, A RO 325 5
MNR 20T, A SRS s YN 36T, LG R R
SRS S5, P0G 2RI YN AR, 005 ROCR I8
B, YN AR Prony 2 B Y A 1—4 B 5554
)RR 43 8 —6.081X107,9.486 2X 107,
7.157 6 X 107°F17. 929 8 X 1077, 45 % 45 3tb i 8] 43
51°0.342 6,3.876 4,46.457411673.10,

3 EENTEXTHIETHYE
3.1 HERENTEXTHMEREARE
Bz I A5 Je A4 Ak %) 7 B g 2 R A A L A

it S A RSP L RE R L R AR AT TR B AR
LT B AR A I 855 A8 A7 Sy, K FAE i SR
SRR ) Prony 2 A0 Rl T8 A Ogden— N 5L A 44
J7 B, AT A5 3 I T i RN ) N AR BE % R (U)
T,
U:

. 200[1 —Ygri—e )

> " (A + 4"+ A" = 3)

i=1 a;
Xﬂ‘ﬂ:$¢ﬂﬂ’jf$$ﬁﬁ’,12:13:/1171/2’ s

0.75 I I 1
0 500 1000 1500 2 000
i) /s
(b)N=2
1.00

Il Il Il
0 500 1 000 1500 2 000
1A /s

(c)N=4
1—ia M4 2—ik i ih 26
E6 ARNTHA—UERE-HERE5IR1EMHE

Fig. 6 Normalized modulus—time curves of fitting and testing
under different N
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Fig.7 Creep curves of three tensile modes under
different initial strains
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Research on Creep Characteristic of Damping Rubber Material on

Simple Strain Mode

RONG Jigang'>, HUANG Youjian®, BU Jiling", YANG Jun"

2

(1. Hunan University of Technology , Zhuzhou 412007, China;2. Zhuzhou Times New Material Technology Co. ,Ltd,Zhuzhou 412007,China)

Abstract: The stress relaxation test data of damping rubber materials were normalized, and the

corresponding viscoelastic constitutive parameters were obtained by fitting the stress relaxation test data with

Prony series model. The Prony series factor representing the viscoelastic characteristics was introduced into

the Ogden hyperelastic constitutive equation to obtain the constitutive equation of damping rubber material

based on time effect,and then the creep characteristics of uniaxial tension, biaxial tension and plane tension

modes were analyzed. Finally,the creep simulation and test verification using hourglass spring were carried

out. This creep simulation prediction method could provide a new idea for viscoelastic experiment, creep

calculation and engineering application of damping rubber materials.

Key words: damping rubber material; creep characteristics; viscoelastic characteristics; strain mode;

hyperelastic constitutive equation ; Prony series model; hourglass spring



