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Research on the extrusion mechanics-structural property of paddy grain
FAN Yu-chao' ,YANG Liu' ,YANG Wen-qing' ,SONG Shao-yun'* ,CAO Mei-li' , ZHANG Yong-lin'* , ZHANG Jia-fan'
(1. School of Mechanical Engineering, Wuhan Polytechnic University, Wuhan 430023, China;

2. Hubei Grain and Oil Machinery Engineering Technology research Center, Wuhan 430023, China)
Abstract: The peak extrusion forces and structural changes of three paddy grain kinds were investigated, the peak ex-
trusion force and microscopic image of rice grains were analyzed and compared at different compression distances,
rates, moisture contents, temperatures by compression tests with a texture analyzer. The experimental results showed
that peak extrusion force of the three types of rice grains increased with the increase of compression distance, and the
indica rice husk was structurally intact and not fracture even at large compression distances, its inner brown rice
showed long-axis cracks without fracture. The hulls of japonica and glutinous rice basically fractured at large compres-
sion distance, the number of transverse cracks on the surface of japonica brown rice gradually increased until fracture
as compression distance increased, and glutinous brown rice was flattened and lost its load-bearing capacity within a
short period of time; the rate had no obvious effect on the peak force of the rice grains; the peak extrusion force of the
three rice grains decreased with the increase of moisture content and produced hygroscopic cracks, and moisture con-
tent had most obvious effect on the mechanical and structural properties of japonica rice. With the temperature in-

crease, three paddy grains underwent glass transition and produced cracks, the peak force applied decreased.

Key words :rice; extrusion mechanical property; structural changes; cracks
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