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Sliding Friction Characteristic of Different Moisture Content of Soybean Stalk
with Different Materials

FANG Xin,CHEN Hai-tao, HUANG Zhen-hua, LI Li-xia
(Engineering College , Northeast Agricultural University , Harbin 150030, Heilongjiang, China)

Abstract: The sliding friction angle of soybean stalk after fragmenting was tested and analyzed with apparatus of incline plane,
thereby, a new theory was found for the design of feeding system of soybean stalk fiber extruder. The moisture content of frag-
mentized soybean stalk was selected as experimental factor, and the single-factor experiment was carried out. Then, the math-
ematic model was established, which reflected the variation law of moisture content on the sliding friction characteristics be-
tween soybean stalk and steel plate and that between stalk and rubber. The result indicated that the moisture content had sig-
nificant influence on sliding friction angle, with the increasing of moisture content, the sliding friction angle between soybean
stalk and steel plate had no significant variation firstly, and then decreased while the moisture content reached to a critical val-
ue, and the sliding friction angle between soybean stalk and rubber showed increasing trend.
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Table 1 Experimental results

SgE| KA R EAR
Item Length/mm Average diameter/mm
HI{H Mean 83.96 2.21
2= Range 170 5.40
FrifE 2 Standard deviation 37.60 1.69
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Fig.1 Sliding friction characteristic test-bed
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Table 2 Determining results
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Serial Moisture JREE S e A

number Content /% ¢1/° ¢y/°
1 65 34.99 40.16
2 60 36.94 40.03
3 65 37.09 39.76
4 55 36.03 38.94
5 75 34.34 42.36
6 55 36.20 37.23
7 70 34.84 40.56
8 75 34.06 41.61
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Table 3 Variances analysis of regression model

P i R L 1537 F i I e
ltem Source Square sum DI Mean square  F value Critical value
e [7]J9 Regression 6.61 2 3.31 F, =5.81 Fy5(2,5)=5.79
|4 Residual 2.85 5 0.57
$U4r Fitting 0.59 2 0.29 F, =0.39 Fyos(2,3) =9.55
17 Error 2.26 3 0.75
AT Sum 9.46 7
¢ [8]J9 Regression 14.46 2 7.23 F, =12.70 Fo.05(2,5) =5.79
4% Residual 2.84 5 0.57
4 Fitting 1.02 2 0.51 F, =0.84 Fy5(2,3) =9.55
"2 Error 1.82 3 0.61
S Sum 17.30 7
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Fig.3 Influence of moisture content on sliding friction

angle of soybean stalk with steel plate
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Fig.4 Influence of moisture content on sliding friction

angle of soybean stalk with conveyer belt
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