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Flowability Parameters for Chopped Soybean Stalk
HUANG Zhen-hua,CHEN Hai-tao, FANG Xin, LI Li-xia

( Engineering College , Northeast Agricultural University , Harbin 150030, Heilongjiang, China)

Abstract: Internal friction angle,cohesion and flow function value are three important flowability parameters of chopped soy-
bean stalk. In order to get the theoretical data for designing straw fiber extruder, direct shear test was used to study the flow-
ability parameters of chopped soybean stalk. Comparing single factor experiment was employed to study the variation tendency
and significant level of chopped soybean stalk in different moisture contents. The results indicated that the internal friction an-
gle was closely related to moisture contents. The internal friction angle was smaller when the moisture contents was 75% . With

the moisture contents reduced ,the internal friction angle of chopped soybean stalk increased firstly, and then decreased. The

effect of moisture contents on the cohesion and flow function value of chopped soybean stalk was not significant.
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Table 1 Test sample physical features
TiH K S EAR
Item Length/mm Average diameter/mm
1{H Mean 83.96 2.21
2% Range 170.00 5.40
FrifE 2% Standard deviation 37.60 1.69
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1. Load device; 2. Dynamometer; 3. Load pole; 4. Compaction
load;5. Cap;6. Shear cell;7. Base;8. Shear plane ;9. Bottom plane
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Fig.1 Direct shear apparatus
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Table 2 Experimental results
Ab 3 £z WNEEES KR B PR EUE
Treatment Repeat @/° c/kPa FF
T1 1 14.04 41.67 2.15
2 16.26 35.42 2.78
3 13.81 42.71 2.12
T2 1 16.48 48.96 1.91
2 13.81 53.13 1.65
3 20. 14 39.58 2.64
T3 1 18.65 40.63 2.44
2 19.50 37.50 2.73
3 21.39 31.25 3.53
T4 1 16.92 38.54 2.55
2 15.60 41.67 2.20
3 16.70 39.58 2.40
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Table 3 Variances analysis of target function

TH  ERE AmE  BIrA FAiH PIE
Item Source df Mean Square  F value Prob > F
@ AN 3 14.38 7.09 0.012
2 [/ 8 2.03
S 1
c i 3 35.20 2.21 0.164
] 8 15.91
BFn 11
FF HN 3 0.11 0.39 0.762
2 [A] 8 0.28
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KGFEFF 57K Moisture content of soybean straw/%
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a. Influence of moisture content on internal friction angle of soybean stalk ; b. Influence of moisture content on cohesion of soy-

bean stalk ;c. Influence of moisture content on flow function value of soybean stalk
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Fig.2 Influence of moisture content on target function
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Table 4 Multiple comparison of internal friction angle

b F ¥ A 8 P{H
Treatment  Mean difference DF t value Prob > Itl
T1vsT2 -3.21 1 -2.76 0.025
T1vsT3 -5.14 1 -4.42 0.002
T1vsT4 -1.70 1 -1.47 0. 181
T2vsT3 -1.93 1 -1.66 0.136
T2vsT4 1.51 1 1.30 0.230
T3vsT4 3.44 1 2.96 0.018
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