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Experimental study on dynamic shear characteristics of soybean under
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Abstract: To obtain the dynamic shear characteristics of soybean grain group under temperature effect and
provide theoretical basis for the structural design of granary, the cyclic shear test of soybean grain group
was carried out by using grain temperature — controlled static and dynamic direct shear apparatus. The
effects of temperature (25, 35, 45°C ) and initial moisture content (8.99% , 12.24% , 15.12% ) on
the dynamic shear strength characteristics of soybean were studied, and the cyclic shear dynamic
parameters of soybean grain group were analyzed. The results showed that under the condition of initial
moisture content of 8.99% , when the temperature of soybean grain group increased from 25 °C to 35 C
and 45 °C , the peak shear stress corresponding to the completion of cyclic shear decreased by 2.28% and

5.28% , respectively. At 45 °C, when the initial moisture content of soybean grain group increased from

8.89% to 12.24% and 15.12% , the corresponding
Wrfs HEA 2024 — 02 —25 ;&[] H#7 :2024 - 12 - 05 peak shear stress increased by 8.44% and —-22.91%,
ESWB: W f A RO kRS RS U H respectively. With the increase of temperature and
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initial moisture content, the shear shrinkage of
soybean grain group increased. With the increase

of initial moisture content, the shear stiffness of
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increase of temperature. With the increase of initial moisture content and temperature, the damping ratio

of soybean grain group showed a decreasing trend. In summary, when storing soybean seeds, the integrity

of the seeds can be protected by controlling the temperature and humidity of the storage environment.

Key words: temperature — controlled direct shear apparatus; soybean grain group; cyclic shearing;

temperature ; initial moisture content
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Table 1 Cyclic shear test scheme for soybean grain group

il B/ °C. WG T KE %
25 8.99.12.24 15.12
35 8.99.12.24 15.12
45 8.99.12.24 15.12
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Fig.5 The shear stress curve of soybean grain group under the condition of initial moisture content 15.12%
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Fig.6 The positive peak shear stree curve of soybean grain
group under different temperature and initial moisture

content conditions
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Fig.7 The vertical displacement curve of soybean grain group under the condition of initial moisture content 8. 99 %
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Fig.8 The vertical displacement curve of soybean grain group under the condition of initial moisture content 12. 24 %



2025 4F 45 50 %5 45 4 1] i g 151
1r 1r 1r
0r +:?élﬁ_ﬁ| or or
_ —E2 _1F 1tk
8- 8- 27
= -3 = -3+ E 3+
= -4 = -4 = -4
% _s % sl = _s|
-6 ~45 108 -6 —6t -
_7 ) ) ) ) ) ) ) _7 ) ) ) ) ) ) ) _7
-6 -4 -2 0 2 4 6 8 -6 -4 -2 0 2 4 6 8 -6 -4 -2 0 2 4 6 8
Y/ /mm Y B /mm BT B /mm
a) T=25C b) T=35°C c) T=45°C

B9 WIEEKE1S12%FZM T KEFFHREE [ G075 # 2%

Fig.9 The vertical displacement curve of soybean grain group under the condition of initial moisture content 15.12 %
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