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Design and Test of Combined Garlic Flexible Peeling Device

LI Xinping' SUN Chenchen' ZHANG Wantong' WANG Shengsheng' GAO Lianxing

(1. College of Agriculiural Equipment Engineering ,
Henan University of Science and Technology, Luoyang 471003, China
2. Institute of Intelligent Agriculture, Jilin Agricultural University, Changchun 130118, China)

Abstract; In order to solve the problems of low peeling rate and easy damage of garlic kernel, a
combined garlic flexible peeling device was designed. The garlic peel was separated by the floating
rubbing unit, and the vibration mechanism completed the transportation. The garlic peel was flexible
peeled by the combined action of floating rubbing, vibrating brush and air blowing. According to the
physical and mechanical characteristics of garlic, the key components such as rubbing mechanism,
vibration mechanism, brushing mechanism, air blowing mechanism were designed. Through the dynamic
analysis of garlic cloves in the floating rubbing unit and the vibrating screen, the main factors and value
range that affected the peeling performance test were determined. Taking the rotational speed of the
rubbing cylinder shaft, the comb brush spacing and the crank rotational speed as the test factors, and the
peeling rate and the breakage rate as the test indexes, the three-factor three-level response surface test
was carried out to obtain the optimal parameter combination of the rubbing cylinder shaft rotational speed,
the comb brush spacing and the crank rotational speed, and the test verification was carried out. The test
results showed that the optimal parameter combination was the rotation speed of rubbing roller shaft of
70.73 r/min, vibration frequency of 6. 68 Hz, comb brush clearance of 18. 00 mm. Under the optimal
parameter combination, the peeling rate of garlic cloves was 93. 68% and the damage rate was 4. 40% .
The relative error between the test verification results and the optimization results was less than 5% ,
which met the requirements of garlic peeling.
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Fig. 1 Structure diagram of garlic flexible peeling device
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Fig.2  Schematic of floating rubbing mechanism
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Fig.4 Normal distribution of garlic peel separating force
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Fig.6 Dimension drawing of vibrating screen
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Tab.4 Analysis of variance of peeling rate

FEKW M AmE  HrE F P
LAY 143. 81 9 15.98 27.73 0.000 1
¥, 34.53 1 34.53 59.92 0. 000 1
x, 20. 10 1 20. 10 34. 88 0. 000 6
x 24. 01 1 24.01 41.67 0. 000 3
X%y 2.5x107? 1 2.5x107*4.34x107* 0.9493
X, %5 3.28 1 3.28 5.69 0.048 6
Xy %3 4.58 1 4.58 7.95 0.0258
x 52.53 1 52.53 91.16  <0.000 1
x3 1.02 1 1.02 1.77 0.2252
x3 1.50 1 1.50 2.60 0.150 6
25 ) 351 2.60 3 0. 87 2.43 0.2053
afi i 2% 1.43 4 0.36

Jsgll 147. 85 16
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Tab.5 Analysis of variance of damage rate

FERW FHFM AmE B F P
Rl 37.66 9 4.18 25.10 0. 000 2
X, 23.36 1 23.36 140.12  <0.000 1
%, 6.94 1 6.94 41.62 0.000 3
X 1.88 1 1.88 11.29 0.012 1
X, %, 0.35 1 0.35 2.12 0.1884
X, %, 1.00 1 1.00 6.00 0.044 2
%, % 0. 090 1 0. 090 0.54 0. 486 4
x 2.31 1 2.31 13. 84 0.007 5
x 1.47 1 1.47 8. 80 0.0209
P 7.70x107° 1 7.70x107%  0.046 0.8360
AT 0. 80 3 0.27 2.91 0.164 8
afi i 2% 0.37 4 0. 092

ps¥il 38. 83 16
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-1<x <1 (26) ki " Y2
1 94.22 4.25
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