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Design and Test on Plot Peanut Sheller with Vertical Tapered Drum

LU Rong'? YANG Dexu' GAO Lianxing' LIU Zhixia' LIU Mingguo® SHEN Yongzhe’

(1. College of Engineering, Shenyang Agricultural University, Shenyang 110866, China
2. Liaoning Ecological Engineering Vocational College, Shenyang 110122, China
3. Liaoning Agricultural Machination Development Center, Shenyang 110034, China)

Abstract; In terms of the shelling in peanut research for breeding and cultivation, the shelling machine is
not only been required to be suitable to a small quantity of feeding, but also been required to decrease
damage on peanuts and more efficiency and convenience of cleaning the sheller. At present, the shelling
of peanuts used for domestic research plot mainly relies on manpower, which always caused “mixed”
phenomena as treatments separated plot. In view of above issues, the scheme of peanut sheller with
vertical tapered drum was proposed according to the latest study on the characteristics of the existed
horizontal peanut hulling mechanisms. And the related design of integrated structure of this kind of sheller
was brought out based on the vertical arrangement, including the hulling device, air suction cleaning
device and transmission device. As the key components of the sheller, the tapered drum and the screen
made up the hulling mechanism that had a great influence on hulling effect. The key components’
parameters were confirmed and the range of the parameter was determined by deeply theoretical analysis.
According to the analysis, the responsible parameter interval of hulling device was selected. Taking
“Silihong” , a variety of peanut as test material, the roller speed, semi-taper angle of tapered drum and
minimum hulling gap as the factors, the peanut removal rate and breakage rate were selected as
experimental indexes. The response surface analysis method was used to test the machine performance.
The results showed that when the rotating speed of the shelling drum was 340 r/min, the semi-taper angle
of the drum was 40°, and the minimum hulling gap was 10 mm, the comprehensive index of shelling was
the best, the removal rate was 97. 84% , and the breakage rate was 2. 97% , which better matched the
requirements of plot peanut shelling.
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Fig. 1  Structure diagrams of peanut sheller with

vertical tapered drum
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Fig.2 Structure diagram of tapered drum hulling device
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Tab.4 Results of orthogonal experiment

o ey A B c y1/ % ¥2/ %
1 1 1 0 93.21 4.83
2 1 0 -1 96. 21 6.31
3 0 0 97.31 2.87
4 0 0 97.23 3.56
5 -1 0 -1 96. 85 5.36
6 -1 0 1 92.68 1.35
7 0 -1 -1 99. 03 6.03
8 -1 -1 0 98. 46 3.97
9 0 0 0 97.03 3.16
10 0 0 0 96.91 2.47
11 0 -1 1 97. 81 2.56
12 1 -1 0 99. 18 4.73
13 0 0 0 97.37 3.23
14 -1 1 0 90.6 1.57
15 0 1 1 91.11 1.93
16 1 -1 93.36 4.73
17 0 1 96. 81 4.78
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x5 BERTESHT

Tab.5 Variance analysis of removal rate

JZERWE SEFM AmE B F P B
Fi7 112.94 9 12.55 152.10 <0.000 1 ok
A 6.07 1 6.07 73.61 <0.0001 o
B 85. 81 1 85.81 1040.07 <0.000 1 o
C 5.93 1 5.93  71.93  <0.000 1 o
AB 0.89 1 0.89 10.82 0.0133 *
AC 5.24 1 5.24  63.57 <0.0001 o
BC 0.27 1 0.27 321 0.1161
A2 1.94 1 1.94 23.56  0.0018 o
B> 3.74 1 3.74  45.29  0.0003 ok
c? 2.15 1 2,15 26.05 0.0014 o
bR 2% 0.58 7 0.08
ST 0.28 3 0.09 1.24  0.4044
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Fig. 12 Impact of test factors on removal rate
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Tab.6 Variance analysis of breakage rate

FEKIE FHM HME By F P M
5T 29.79 9 3.31  78.76  <0.000 1 ok
A 3.92 1 3.92 93.27  <0.000 1 o
B 13. 60 1 13.60 323.54 <0.000 1 o
C 5. 80 1 5.80 137.93 <0.0001 o
AB 0.42 1 0.42 10.05 0.0157 %
AC 1.54 1 1.54  36.58 0.0005 o
BC 0.03 1 0.03 0.65 0.4474
A 1.90 1 1.90 45.27  0.0003 o
B 0. 34 1 0.34 812  0.0247 *
c? 1.83 1 1.83  43.61 0.0003 o
B2 0.29 7 0.04
KU 0. 14 3 0.05 1.18  0.4233
4% 0.16 4 0. 04
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Fig. 13  Impact of test factors on breakage rate
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Tab.7 Optimization parameter combination

and result of verification test
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