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Complex Modulus of Rough Rice Kernel under Cyclic Loading
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Summary

When grains is subjected to oscillating load, the dynamic viscoelastic behavior of the material will
be describe the complex modulus of the material. The complex modulus and therefore the storage mo-
dulus, the loss modulus, and the phase angle for the sample should be obtainable with a given static
viscoelastic property of the material under static load.

The complex relaxation moduli of the rough rice kernel were computed from the Burger’s model
describing creep behavior of the material which were obtained in the previous study. Also, the effects
of cyclic load and moisture content of grain on the dynamic viscoelastic behavior of the samples were
analized.

The storage modulus of the rough rice kernel slightly increased with the frequency applied but at
above the frequency of 0.1 Hz it was nearly constant with the frequency, and the loss modulus of the
sample very rapidly decreased with increase in the frequency on those frequency ranges.

It was shown that the storage modulus and the loss modulus of the sample increased with decrease
in grain moisture content. Effect of grain moisture content on the storage modulus of the sample was
highly significant than effect of the frequency applied, but effect of the frequency on the loss modulus
of the sample was more significant than effect of grain moisture content.
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Table 4—1. Coefficients of Burger’s model for rough rice kernel at the initial stress of 18 MPa.

M. C Coefficients of Burger’s model )
Types r
%,w.b.| Ry, Mpa R,, Mpa. T 11, Mpa. S N2 MPa. s
I . 12.80 4510.52 1823192 | 2.58 11145004.00 4697453 | 0.99
onica
apomt 21.65 276.88 632.39 | 6.06 356639.78 3830.28 [ 0.99
Indi 13.00 9946.49 48882.07 | 4.60 | 27156206.00 22474021 | 0.99
ndica
20.40 252.63 609.85 | 4.36 305236.06 265994 [ 099
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