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Design and Experiment of Four-channel Fully Automatic
Shelling Machine for Ripe Fresh Camellia oleifera Fruit

TANG Jingyu'?> WANG Dong'?> KOU Xin'® QU Zhenxing'® XU Kesheng'
(1. Harbin Forestry Machinery Research Institute, National Forestry and Grassland Administration, Harbin 150086, China
2. Research Institute of Foresiry New Technology, Chinese Academy of Forestry, Beijing 100091, China)

Abstract; Aiming at the problems of low shelling rate and high breakage rate in the process of shelling
ripe fresh Camellia oleifera fruits, a four-channel fully automatic shelling machine was designed. The
shelling machine classified the Camellia oleifera fruit through four channels, so that the Camellia oleifera
fruit within a certain size range entered the corresponding shelling drum. In the shelling drum, Camellia
oleifera fruit was shelled through the comprehensive action of mutual impact with the shelling sleeve and
collision, extrusion and rubbing between Camellia oleifera fruit. By selecting the ripe fresh Camellia
oleifera fruit as the research object, the shelling rate of Camellia oleifera fruit and the breakage rate of
Camellia oleifera seeds were used as the evaluation indicators, and the feed amount of camellia oleifera
fruit, the twisting rate of the shelling bar and the diameter of the shelling rod was the experimental factor.
The L,(3*) orthogonal test, analysis of variance and weighted comprehensive scoring method were used
to analyze the shelling effect of the ripe fresh Camellia oleifera fruit shelling machine. The test result
showed that the feeding amount of Camellia oleifera fruit was 1 500 kg/h, the twisting degree of the
shelling rod was 30°, and the diameter of the shelling rod was 23 mm, the shelling machine achieved the
best shelling effect. The shelling machine was tested three times with the best combination of parameters,
and the average value of the three tests was taken as the final shelling rate and breakage rate. After
calculation and analysis, the shelling rate of the ripe fresh Camellia oleifera fruit shelling machine was
98.85% , and the seed breakage rate was 3.24% , the test results showed that the four-channel fully
automatic Camellia oleifera ripe fresh fruit shelling machine reached the expected design goal and can
well complete the Camellia oleifera fruit shelling operation.
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Fig.3  Statistics of longitudinal and transverse

diameter distribution of Camellia oleifera fruit
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Fig.4 Structure diagram of Camellia oleifera fruit

shelling machine
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Fig.5 Process flow chart of multi-channel streamline

Camellia oleifera fruit mechanical shelling technology
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Tab.1 Main technical parameters of Camellia oleifera
fruit shelling machine
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to classification device
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Tab.3 Three-layer screen diameter and output

Camellia oleifera seed diameter range
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Tab.4 Test factors and levels
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Tab.5 Orthogonal experimental design and results

e RN AT S RS VAP S i
A B c % R/ %
1 1 1 1 96.44  14.73
2 1 2 2 92.69  6.37
3 1 3 3 79.81  5.63
4 2 1 3 86.46  4.39
5 2 2 1 98.97  9.76
6 2 3 2 98.52  3.15
7 3 1 2 93.23  3.66
8 3 2 3 86.39  4.32
9 3 3 1 99.03  9.84
k, 89.65 92.04 98.15
ky 94.65  92.68  94.81
ks 92.88  92.45 84.22
L R 5.00 0. 64 13.93
BT Ay B, ¢
FRHE C.AB
k, 8.91 7.59  11.44
ky 5.77 6. 82 4.39
R0 ks 5.94 6.21 4.78
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Tab.6 Analysis of variance of shelling rate

JEKW ¥y HBE ForM F F, I e
A 38.63 2 19.32 2.57 19(a=0.05)
B 0.63 2 0.32  0.04 99(a=0.01)
C 317.28 2 158.64 21.1 *
W 15.04 2 7.52
Mit 371.58 3
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Tab.7 Analysis of variance of Camellia oleifera
seed breakage rate

JrERIE ¥Jr HME Ui
A 18.73 2 9.37

F F, e

11.29 19(a =0.05)

B 2.90 2 1.45  1.75 99(a=0.01)

C 94.25 2 47.13 56.78 s
R 25 4.65 2 0.83

HMilF o 117.53 8
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Tab.8 Comprehensive weighted analysis result

of shelling rate and seed breakage rate

I E R AR 255 IALE
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A B c V% Y, /% 2%
1 1 1 1 96.44 14.73  50.35
2 1 2 2 92.69  6.37  55.40
3 1 3 3 79.81  5.63 6.43
4 2 1 3 86.46  4.39  27.07
5 2 2 1 98.97 9.76  87.55
6 2 3 2 98.52  3.15  90.76
7 3 1 2 93.23  3.66  68.36
8 3 2 3 86.39  4.32  27.51
9 3 3 1 99.03  9.84  87.12
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Tab.9 Comprehensive score indicator analysis result

Sl A B C
k, 112.18 145.78 225.02
k, 205. 38 170. 46 233.71
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