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Design and Experiment of a 1.8t Fully Automatic Camellia oleifera Fruit
Shelling Machine,China

Abstract: Aiming at the problems of low processing capacity, low de-purification rate and high breakage rate in the in the process of
shelling fruits of Camellia oleifera, a four-channel Camellia oleifera fruit shelling machine was designed. The camellia oleifera fruit
within the size range enters the corresponding shelling drum, and the Camellia oleifera fruit is shelled by colliding with the shelling
sleeve and drum wall, the shelling of Camellia oleifera fruit is realized by collision, extrusion and rubbing. In order to verify whether
themachine achieves the expected shelling effect, taking the shelling rate of Camellia oleifera fruit and the breakage rate of Camellia
oleifera fruit as the evaluation indicators, and taking the torsion angle of the shelling disc, the feeding amount, and the diameter of the
shelling rod as experimental factors, the orthogonal rotation combination was carried out. The test results show that when the torsion
angle of the shelling disc is 24.84°, the feed rate is 1845.47kg/h, and the diameter of the shelling rod is 25.02mm, the shelling effect is
the best. Three parameter combination tests were carried out on the torsion angle of the shelling disc is 25°, the feed rate is 1845kg/h
and the diameter of the shelling rod is 25mm. The test results were taken as the average values of the three tests. After calculation, the
net removal rate was 98.32% and the damage rate of tea seeds was 2.33%.
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Fig. 3 Chest diameter, transverse diameterof Camellia oleiferaFruit and transverse, longitudinal, and radial dimensions of Camellia
oleifera seeds
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Fig. 4 Range of particle size distribution of Camellia oleifera fruit
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Fig. 5 Size distribution of Camellia oleifera seeds
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Fig. 5Camellia oleifera Fruit Shelling Machine
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Fig. 7 Camellia oleifera Fruit shelling machine work flow
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Fig. 11 Test objects and equipment
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Tab.1 Experimental levels and factor codes
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G A: BESERHIEA () B: AR (kgh) C: BFEATELE (mm)
-1 20 1700 20
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Table.2 Experimental program and results

R 5 A B C y1 (%) ya (%)
1 1 0 -1 97.19 5.26
2 1 0 1 97.79 3.75
3 0 1 -1 95.45 3.63
4 1 1 0 94.12 3.79
5 0 1 1 93.23 1.74
6 -1 0 -1 97.94 4.36
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7 0 -1 -1 99.41 5.14
8 0 0 0 98.13 2.35
9 0 0 0 98.32 3.25
10 0 -1 1 98.18 2.48
11 -1 0 1 94.04 1.24
12 0 0 0 98.05 2.84
13 -1 -1 0 98.81 3.47
14 0 0 0 97.71 2.02
15 1 -1 0 99.37 3.67
16 -1 1 0 91.29 1.26
17 0 0 0 98.35 2.24
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Jli i 27 22 3 BT in gk 3 frs, ARYEER 2 A Hed rI A9 4 = i [l VA5 RN -

y, =98.11+0.7238A— 2.52B —0.8437C+0.0325AB+1.13AC
—0.2475BC —1.29A% —1.46B? —0.0835C*>

R 3 A FE R R BT Z AT AR, AR 3 I AZARA ) P (B <0.0001, BIASLRYE ZEPEE,
HARMIAALE %, R2=0.9886, Ui U] [0l A=A A 5 FOsc i 7 2 o] A4 Bk L e, 3@ A o0 it v
F, KR PR ZOR I 4 R AR AL R 58 59K UGE By Ch A
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Tab.3 Results of ANOVA for stripping rate

T7 SRR Rl H B3 F P BEM
| 83.10 9 9.23 67.43 <0.0001 ok
A 4.19 1 4.19 30.61 0.0009 ok
B 50.80 1 50.80 371.04 <0.0001 ok
C 5.70 1 5.70 41.60 0.0004 ok
AB 0.0042 1 0.0042 0.0309 0.8655
AC 5.06 1 5.06 36.97 0.0005 ok
BC 0.2450 1 0.2450 1.79 0.2228
A2 6.99 1 6.99 51.05 0.0002 ok
B2 8.99 1 8.99 65.64 <0.0001 ok
C? 0.0294 1 0.0294 0.2144 0.6574
Bk 72 0.9585 7 0.1369
RANTI 0.6928 3 0.2309 3.48 0.1300
AR 0.2657 4 0.0664
psict 84.05 16
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Fig. 12 Response surface of the effect of each factor on the rate of decontamination
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0.4025AC +0.1925BC +0.4562A% +0.0512B? +0.6563C*
R 4 NFHWARITT Z o ras R, B P AN EZEE N, HARMIBIA R, R2=0.9556,
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Tabl. 4 Results of ANOVA for breakage rate
Ji ZERUE S5 HHIE B3 F P R
il 22.64 9 2.52 16.73 0.0006 ok
A 4.71 1 4.71 31.34 0.0008 ok
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B 2.35 1 2.35 15.66 0.0055 ok
C 10.53 1 10.53 70.07 <0.0001 o
AB 1.36 1 1.36 9.03 0.0198 *
AC 0.6480 1 0.6480 431 0.0765
BC 0.1482 1 0.1482 0.9859 0.3538
A2 0.8765 1 0.8765 5.83 0.0465 *
B? 0.0111 1 0.0111 0.0736 0.7940
c? 1.81 1 1.81 12.06 0.0104 *
R 7 1.05 7 0.1503
SRA TG 0.0618 3 0.0206 0.0832 0.9657
AR 0.9906 4 0.2477
Hdl 23.69 16

e ORI (P<0.05); ** RN EE (P<0.01).
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Fig. 13 Response curve of the effect of each factor on breakage rate
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(1) Bih 7 VU@ E 2 LR M SEHL, ML e FRE2E BT T %0, SpL T BUE R TA
G R/ P R 2 SR B 52, I a0 45 SRR B L e R A i, B IR B 2 ARG (R A et 2

(2) 3 HT T IR AS R BRRE T, XA SRR A RS AT A Ge vt 45 i 3 R RLA2 o A
BTN 25 50 N i Reltie i B 1 1 P K VA ol AN 3 R N = L s 2 R T

(3) DA Se i /. N et AR RRIG R 2R, DA 2 RN ZORF A 13 28 i B0 H A T JE b 5
PEREREG, RIG4s RN, MM T AL AN 24.84°, BENEN 1745.47kgh, BFATE RN 25.02mm i,
it e MLIE 2 B R 52 RO o TR ST A HLER MR 250, MENECA 1845kg/h it e AT ELAZA 25mm, it it 7e L
BT 3 RS HAA AR, RIGEE I 3 YOI Pl S5, BsEoN 98.32%, FFFHEIRE N 2.33%.
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