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An identification technique for relaxation modulus of the viscoelastic materials was developed. As mentioned in the
literatures, relaxation function can be estimated by unidirectional compression creep test. A creep function derived
by experiment testing can be converted into relaxation function using Duhamel’s convolution integral. In the present
study, the accuracy of the relaxation functions obtained by the technique as discussed above was increased by the
definition of true stress and true strain. Experimental results of the relation between creep deformation and time was
converted into the true stress-strain creep function correcting the variation of the cross-section area of the specimen.
Numerical demonstration was carried out to illustrate the effectiveness of the alternative estimation technique of the
relaxation function. Through some numerical results, we can confirmed that the creep deformation derived by the
FEM analysis using the alternative relaxation function is almost identical to that of experimental result measured by
creep test.
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Fig.1 Kelvin’s model.

Table 1 Numerical reluts of simulation of creep test
for Kelvin’s model

Time Normal Transverse  Volume Ratio
[S] Strain €5 Strain €y V/ Vo
1 -0.00996 0.00498 0.999996
10  -0.09517 0.04758 0.999996
100 -0.63213 0.31606 0.999996
1000 -0.99996 0.49998 0.999996
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Fig.2 Schematic of creep test.
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Fig.3 Maxwell model.
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Fig.4 Relation of parameter k; and n; on Maxwell model.
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Table 2 Initial and infinit-time elastic moduli.

Eo 124.80[GPa]
Ko 102.97[GPa]
Go 48.07[GPa)
Vo 0.298
Eo(nominal) 1.783[MPa]
Eo(true) 0.3109[MPa]

Goo(nominal)  0.5942[MPa]

G (true) 0.1036[MPa)
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ZT kl,kz,...,ka BIU M,N2,.-.,75 % Maxwell €7
NVOBBERICHIET 2R THB. £, koo I3HERRFIIRS
BoMEREZNETRRT,

Fig.3 DE Fic & DA N7 BB ER BRIoR
L7:D% Figd TH3, Thbb, BEOERE LI
=y b (kiy A) BICBREERISBONEL, BB ke ~&
POR 2MHERT. 48, KRLTRERRITEIRLTS
7o, BWHEFEB Ky, ko,... ks ZEEARE LTEZ, BAHE
ZRET S A, 2,..., A DHRERAAI X —F L LTHER
#fTo7-,

uE, RAMRKICBT 2R ke, &, 7V —7HRIcE
T BRBR DIREIVIR K D Rd I, Eh, K, ka,.. ., ks, koo
DEBEREUL, BRNESR ko & ORICHRILT 2 LIT D44
REWETREZ LTSNV,

5
ko = Z ki + koo (26)

i=1



50 F T T T pa
—— Relaxation Modulus (Experiment)

------ Approximated by Maxwell Model
40r b

301

1] s o
107 107 107
Time[sec.]

Relaxation Shear Modulus G(r) [GPa]

| -0

10

Fig.7 Approximated shear relaxation modulus G(t)
by Maxwell model (using present method).

Table 3 Coefficient of Maxwell model
(Conventional method)

ky 11.15213[GPa) | Ay 7.625 [ms]
k2 11.15213[GPa] | A2  7.750 [ms]
ks  11.15213[GPa] | As  7.750 [ms]
ks  11.15213[GPa) | Ax  7.875 [ms]
ks 4.12961[GPa] As  7.875 [ms]
koo  0.5942[MPa)(= Guo)

Table 4 Coefficient of Maxwell model
(Present method)

k1 11.15213[GPa] | Ay  7.625 [ms]
ks  11.15213[GPa] | X2  7.625 [ms]
k3  11.15213[GPa] | A3  7.750 [ms]
ks  11.15213[GPa] | A4  7.875 [ms]
ks  4.13011[GPa] | As 8.000 [ms]
koo  0.1036[MPa](= Goo)
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Fig.8 3D image of analyzed model of creep test.
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estimated by FEM analysis
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