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Effect of moisture content and loading rate on the mechanical properties of rice

under three -point bending test
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V- MSc Student, Department of Biosystems Engineering, Esfahan University of Technology

Masih.nasr@gmail.com

Y- Professor, Department of Biosystems Engineering, Esfahan University of Technology

Abstract

Determining of the Engineering properties of rice to optimize design of grain processing
machines is necessary to reduce losses. In this study, these parameters include the maximum
bending force, toughness, modulus of elasticity, fracture energy and specific fracture energy
at three levels of grain moisture content (V.VY, VY | YA % d.b.) and three level of loading
rate(+.°, ),Y mm/min) have measured and investigated by bending test on rice seed
Hashemi variety. Maximum and minimum of bending strength was Y¥.+Y and ¢.°Y(N) which
obtained at ‘Y7 and V.VYZ{of moisture contents, two mm/min of loading rate, respectively.
Maximum and minimumgaverage of bending stress was Y£.9¢ and )¢.9+(kPa) which
obtained at YAZ and V.VYZ of moisture contents, two mm/min of loading rate, respectively.
The main effect of moisture content on the maximum bending force, toughness, fracture
energy and specific fracture energy was significant at )7 level, while on the modulus of
elasticity was not significant. The main effect of the velocity on the maximum bending force
and modulus of elasticity was significant at the 7 level, while the main effect of speed on
toughness, fracture energy and specific fracture energy not statistically significant. Interaction
effect between moisture content and the loading rate was not significant in any of the
properties listed above. Due to the change in modulus of elasticity with loading rate changes

can be said that rough rice has the features of a viscoelastic body.

Key words: specific fracture energy, toughness, three point bending, processing machineries

of rough rice, Viscoelastic

—YSYA-



