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A modified temperature — controlled grain direct shearing apparatus and
its application in soybean mechanical properties research test

ZENG Changnyu, WANG Shaohua, GU He
(College of Civil Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract; To obtain the mechanical parameter of grain under the temperature influence and provide
reference for the related design of silos, the thermal insulation shear box and intelligent temperature
control system were installed based on the existing grain static and dynamic direct shearing apparatus. A
series of temperature — controlled direct shear tests were performed under the conditions of soybean
moisture content 8. 99% - 15. 12% , porosity 36% , temperature 25 — 45 °C, vertical stress 50 — 200
kPa, shear rate 2.4 mm/min and shear displacement amplitude 20 mm. The parameters of shear strength
and the corresponding deformation were obtained to consider the effect of temperature. The results showed
that the internal friction angle ranged from 37.1° to 44.6°, and the occlusal stress ranged from 9.6 kPa

to 21.2 kPa. The increase of temperature could significantly reduce the dilatancy of soybean grain group

and change its strength characteristics. The temperature control of the modified temperature — controlled

grain direct shearing apparatus is stable, and the test results meet the test requirements, so it can
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Fig.1 Schematic diagram of thermal insulation shear box
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Table 1 Direct shear test scheme for soybean grain
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Fig.3 Variation curve of shear stress of soybean grain group with a moisture
content of 8.99 % under different temperature conditions
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Fig.6 Fitting curve of temperature — peak shear strength for soybean grain with different moisture contents
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content of 8.99 % under different temperature conditions
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different moisture contents under different temperature conditions
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Table 2 Comparison of internal friction angle and occlusal stress of soybean grain group
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retained to one decimal place
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Fig.11 Variation in the shear expansion angle of soybean grain group under different temperature conditions
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