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Design and experiment of Camellia oleifera fruit grading

and shelling processing line

LIU Mingyong JIN Zixuan ZHAN Quanshuai CHEN Zihao WANG Yanqing

(Hubei University of Technology, Hubei Agricultural Machinery Engineering Research and Design Institute,
Wuhan, Hubei 430068, China)

Abstract: [Objective] To address the common problems existing in current Camellia oleifera fruit shelling equipment, such as easy
damage to seeds, poor integrity of shells, and unsatisfactory processing effect of fresh fruits. [ Methods] A disc grading and rubbing type
Camellia oleifera fruit production line is designed by integrating a feeding machine, a disc grader and three rubbing shelling machines.
Taking the feeding speed, classification accuracy rate and classification radius error as indicators, the discrete element simulation analysis is
conducted on the feeding machine and the disc grader. With the shell-breaking rate and seed-breaking rate as indicators, a joint simulation of
the rubbing shelling machine is conducted using discrete element and RecurDyn software. The simulation results are compared and analyzed
with the prototype test results. [ Results ] When the conveyor belt speed of the feeding machine is less than 0.14 m/s, the feeding amount of
the disc grader is less than 40 s ', the rubbing gap of the rubbing shelling machine is less than 3 mm, and the rubbing speed is 35 rad/min,
the comprehensive shell-breaking efficiency is the best, with an average shell-breaking rate —>97% and seed-breaking rate <<3%.
[Conclusion] The Camellia oleifera fruit production line machine has a high shelling rate and a low damage rate.
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Grading and shelling process and production line
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Figure 2 Structure of feeding machine
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Figure 3  Structure of disc grader
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Figure 4 Structure of rubbing shelling machine
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Figure 5 Local force of feeding machine

E T — B AR B I Tl B L RS R R 2 A B
T G=mgEMImAM Fidsh. RPjikimas RN Lk
BLZ b, N — BR A B2 7 I A5 SR 7 w0 3 M H i [ % %2
KFALE



114

ARESS5EBE4HE FOOD EQUIPMENT & INTELLIGENT MANUFACTURING

Hy B A T B A 9G24 RORT DL
e Bz =2 8] 14 32 £ 6, g
L
61:Eo (1)
- F 2K A A 0, T A5 R B AR e B AR B 0,
0;,=0,— 0,0 (2)
TR AT Bl AR TN g, B AR 7Y 32 3l I 1] 2,
0s
L= (3)
W
Bl AR e H
H=(h-+ R)sin0,, (4)

e Ewgﬁmzégf;ﬁf%u,f%sﬁa@wwrm ST

= |22 (5)
8

HYET — PR MR TR S L HiTR o &
KA B TR G <ty B A1) ~2U(S) T, Hi i 4 4l
A BE w R ) R IS L 0% 56 R N

L — R0,
r 2sind, (h+ R)
4

HEYE B DL LS BT T ALy, 25 08 3 L R ALY &

JE Ll 5 R U 0, O 457, Hi 6 Rl AR R 9 50 mm,
nf RIS E] L < 594w, + 38.25,
122 BESHI HFHh 6 KB HIE S =MIE
B0 SR AR R (UL IET 6) , 4k R T UG A J3 G N, 3 3l i
WRNE PR . TR R XA 4D R
G5 IR R 4 A HORE T AR UK R AR /N N R R
o B TR KN H M R — R TR
FEILAR G I T RN TR 5E #7730, 2.3 4 34 X0 4L
il a7l B NS E 7 S 751 8 U N O g ) e L
B7 ik Ah R ol s R R, W RSN RN
1020 mm, H o 1 X JE B 25 mm; 2 X 8] Bt 30 mm; 3 X [A]
B35 mm;4 KRS, HAE>35 mm 10450 B %
AR o #4390 DO I I i 28 2R AR ARG A WLk 1.

<w,1o (6)

F<7‘ﬂ\ A
DRI

mg

LN RASRX 2. /NREAHX 3P RASRIX 4 KESH
X 5. dERHX
B6 »BRFHEMAE

Figure 6 Grading guideway structure
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Figure 7 Camellia oleifera fruit movement state
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Figure 10 Disc grader simulation

11 IR o
FT T 10 RT L, B MR A B N o T O 3 e A R
A I A 7 R R N N SRS SR P =

%%C

1007 O e il
B Pk iR
98

o |

]
|

]
s
0

o

S|
e
5855

palleluine

e
2

5

s

KRN
TS
292005

o
i

..
R
o
508

S

i
Accuracy rate/%

T
AR
%

Average radius error/mm
FHPER

T
TS

=
77
%

=
SR
T

-
5z

%

| STt
R

TOTATOLeT
RS

57

25

35 40
IR
Feed quantity/(}~ + s™)

B1l SR RXHAE
Figure 11 Grading effect

23 HFEBHEN

Shy I A P 52 HL P SR B SR AR AR
H A2 30~35 mm (1 5K R & UKL 10 kg 48] ABL 2% 38D
il R 7E 8 78 AL TP 58 BB ST . IR I 58 USRS B SE I A%
HFRIURL T W, 0 58 1) 58 8 25 67 OB B 2 W, 0 5%
V1A B 4B 5% K R o 0 W

AT AR LM R8I0 225 5L 0 | I I 2 R A i
B A v, 8 B S 7S 28 7, AR 26 9, TS

—_
=3
S

1

O i | 1001

O e
B3 iR

R

Ned
o
T
ST
fo2etealototl]

e
5

99

%

77
X

s

X

©

%
i

5

98

SRR

UAS
Shelling rate/%

o

EES

97

Leiroles]

O
~
T
33
Tt

0504

-
%

%

o
i

2%
5

;e
Jiizese
Shelling rate/%
SRR
D w R o o
Damage rate/%
o
B

©
=

2
SR

96

%
20

2030
XX

=
&

5

-
Bs:

—_

735 26 27 28 29
ez

Clearance height/mm

(a) HEmp

95

A 13

T
Rubbing speed/(rad * min™)
(b) FEi
RS A R 8 W

Figure 13 Effect of different parameters on shelling effect
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Table 3 Whole machine shelling performance test results
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