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Fig. 2 Shear force-distance curve of oat (Jinyan—18)
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1
Tab. 1

Results of shear experiment of

naked oats with different moisture content

/% F/N w/J
12.04 23.97 15.58
13. 64 21.99 13.98
17.02 20. 56 13.53
20.73 15. 66 10. 27
22.56 14. 63 9. 40

, 2 .
2

Tab. 2 Analysis of variance of shear characteristics of

naked oats with different moisture content

F P
63. 99 1 63.99 113.96 0.001 8
1.684 5 3 0.5615 R*=0.974 3
26. 09 1 26.09  64.29 0.004 1
1.217 5 3 0.4058 R?*=0.955 4
2 ,
P <C0.005, R*=0.974 3,
P
P<C0. 05 R R?
. R ,
b
s P <0.005,
R*=0.955 4,
3 o
3

Tab. 3 Regression model of moisture content on

shear characteristics of naked oats

p R’

F=—0.8914X+34.6929 0.001 8 0.974 3
W =—0.569 2X+22.3414 0.004 1 0.9554

RZ

W
3 s
0.974 3

22.56% s

3 X
P <0.005.
0.955 4,
. 12. 04% ~
4
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o 4 , , s P <0.05, R* 0. 970 4,
) 18. 86 N; . . ’ o
14.44 N, 7
4 Tab. 7 Variance analysis of grain shear

Tab. 4 Results of grain shearing experiment of

naked oats at different shear directions

characteristics of naked oats at loading speed

F P
F/N w/]
18. 86 19. 15 0.037 1 1 0.037 1 0.09 0.7887
14. 44 9. 30 0.794 1 2 0.397 0 R*=0.044 7
15.63 10. 40 7.729 4 1 7.729 4 65.49 0.014 9
0.236 1 2 0.118 0 R*=0.970 4
, 5 .
> 3
Tab. 5 Variance analysis of grain shear characteristics of
naked oats at shear directions
F P ’
37.06 2 18.53 1 608.00<C0.000 1 .
0.069 1 6 0.011 5 R*=0.998 1
26.09 2 26.09 64.29 0.004 1
1.2175 6  0.4058 R*=0.9554 ’
i) N
5 , . 12. 04 % ~22. 56 % .
, P <0.001, s
R*=0.998 1; o
) P <C0.005, 2) .
IQ2 =0. 955 /lo ’ ’ ’
2.3 18 86 N; , , 14.44 N,
6 3) ,
o 6 b b b b
, 14. 53~ R
15.69 N ; ,
., 9.40] 13.01 ],
6 (1] . 0.
Tab. 6 Results of grain shearing experiment of , 2008, 29(2) . 28— 36.
naked oats under different velocity 2] ) 7.
/(mm s ') F/N W/] , 2017, 32(6): 45—46, 57.
(3] . [D].
0.02 14.63 9.40
4 15. 69 9.76 P20t
0.0 5. 6¢ 9.
- [4] .
0.08 14.53 11. 00
[D]. : . 2017.
0.12 14. 87 13.01 )
[Oj ’ s . .
) 7 JJ. . 2016, 28(3) . 378—382.
7 , [6] s ) ,
P >0.05 L. . 2007, 19
B (5): 35—37.
. O. 02’\/0. 12 mm/s . [7] , , , . [J]
, R? , 2020, 41(7); 94—104,
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Research of shearing characteristics of bare oat grains

Qiu Shujin’, Li Linlin', Cui Qingliang', Yang Zuomei®, Feng Yu', Guo Yuming'

(1. College of Engineering , Shanxi Agricultural University, Taigu, 030801, China; 2. College of Mechanical and

Transportation Engineering » Taiyuan University of Technology, Taiyuan, 030024, China)

Abstract; In order to reduce the mechanical damage of naked oat grains during sowing, harvesting, storage, transportation, and

processing, the mechanical properties of naked oat grains were studied. The experiment selected Jinyan No. 18, which is widely

planted in Shanxi Province, as the research object and took water content, shear rate, and shear direction as the test factors to study

the influence law of each factor on the test indexes such as shear force and shear failure energy. The results showed that water content

and loading direction had significant effects on the shear force and shear energy of bare oat grains. In the range of 12, 04% ~22.56%

moisture content, the shear force and shear energy of naked oat grains showed a decreasing trend with the increase in moisture

content. When naked oats grain is turned sideways, the shear failure force is the largest, 18. 86 N; when the grain is upward, the

shear failure force is the smallest, 14. 44 N. The shear rate has no significant effect on the shear force, and the shear rate has a

significant effect on the shear energy. With the increase of the shear rate, the shear failure energy of naked oat grains increases. This

study provides a theoretical reference for the design and development of mechanized equipment for naked oat.

Keywords: oat grains; shear force; shear energy; water content; shear direction



