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Complex Compliance of Rough Rice Kernel under Cyclic Loading
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Summary

Viscoelastic characteristics of agricultural products may be determined through three basic tests ;
stress relaxation, creep, and dynamic test.

Considering the changeability of living materials, dynamic test in which information is derived in a
relatively short time appears to be highly desirable, in which either cyclic stress or cyclic strain is impo-
sed and the remaining quantity (strain or stress) is measured.

The periodically varying stress will also result in periodically varying strain which in a viscoelastic
material should theoretically be out of phase with the stress, because part of the energy subjected to
sample is stored in the material as potential energy and part is dissipated as heat. This behavior results
in a complex frequency-dependent compliance denoted by J(iw).

The complex compliance and therefore the storage compliance, the loss compliance, the phase angle,
and percent energy loss for the sample should be obtainable with a given static viscoelastic property
of the material under static load.

The complex compliance of the rough rice kernel were computed from the Burger’s model descri-
bing 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 analyized.

The results obtained from this study were summarized as follows 3
1. The storage compliance of the rough rice kernel slightly decreased with the frequency applied but

at above the frequency of 0.1 Hz it was nearly constant with the frequency, and the loss compliance

of the sample very rapidly decreased with increase in the frequency on those frequency ranges.
2. It was shown that the storage compliance and the loss compliance of the sample increased with inc-
rease in grain moisture content. Effect of grain moisture content on the storage compliance of the
sample was highly significant than effect of the frequency applied, but effect of the frequency on the
loss compliance of the sample was more significant than effect of grain moisture content.
3. In low moisture content, the percent energy loss of Japonica-type rough rice was much higher than

that of Indica-type rough rice, but, in high moisture content, vice versa.
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Table 3— 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 (% wb.) P
R;, MPa. | R., MPa. T n, MPa*S | n,, MPa* S
] . 12.80 451052 18231.92 2.58 11145004.00 46974.53 0.99
apon
pomea 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 224740.21 0.99
ndica 2040 252.63 609.85 4.36 305236.06 2659.94 0.99
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