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Determination of Dynamic Constitutive Equations Based on
an Information Criterion
by the Elasto-Plastic Waves Propagation Analysis
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Previously, we presented the determination method of a dynamic constitutive equation with
strain- rate sensitivity from the results of an uniaxial longitudinal impact compression test. The
proposed method could derive an appropriate strain-rate sensitive dynamic constitutive equation as
a polynomial without consideration based on underlying material physics. However, the method
needs a lot of test results over a wide strain-rate range. This paper presents the determination
method of a dynamic constitutive equation from a few impact test results. The proposed method
determines unknown coefficients involved in a polynomial that appears dynamic constitutive rela-
tions of a material by nonlinear least squares method. Furthermore, the proposed method determines
the optimum degree of a polynomial constitutive equation by AIC (Akaike information criterion).
This paper further, presents the split Hopkinson pressure bar method using a stepped striker bar.
The proposed method can obtain the relations between the dynamic stresses and strain-rates in a
wide range from a single impact test.
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Table 1 Chemical compositions of the specimen (mass %)
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Fig.3 Relationship between the over stress and plastic strain-rate
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Table 2 Conditions of simulation model

! . Yield

Material Length Diameter ;zgzﬁ: Denslt); strength

mm) | ™ | (Gra) | ©¥m) | (vpg)

Input bar Steel 450.0 20.0 206.0 7.9x10° | 15100.0
Output bar Steel 450.0 20.0 206.0 7.9x10° 15100.0
Specimen |  Steel 10.0 9.0 206.0 7.9x10°® 404.0
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Table 3 Changes of AIC and residual variance to the degree

Degree Res.ldual AIC
variance
2 166.066 1158.788
— —————
3 152.125 HA‘}Q‘M
4 151.816 1149.779
5 148.987 1149.052
6 148.925 1150.991
Table 4 Values of the parameters

Po Py P2 Ps

0.0001 750.61 }-2327.072| 6036.963
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from the results with an ordinary striker bar and measured ones
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