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Simulation Analysis of a Single-station Jujube Pit-removing Machine

LIU Jiang-long, ZHANG Shu-juan, ZHOU Jing-bo, YANG Yi
(College of Engineering Shanxi Agriculture University, Taigu 030801, China)

Abstract: Currently available triple-station jujube pit-removal machines require frequent changes of different sizes of fixtures when red
jujubes of different size and variety are processed. This leads to poor adaptability, low work efficiency, and other issues. In order to solve these
problems, a single-station pit-removal machine was designed based on an elastic fixture and the principle of rotational axis positioning, with a
consideration of the dimensions of all kinds of jujubes and the parameters of their pits. The project included designing a novel fixture, the main
transmission system, and the structure of key components. The axial positioning of red jujubes was achieved by the rotation of the lower fixture
in the direction of the axis, while the design of the elasticity frame allowed the fixture to adapt to different sizes of red jujubes, thus avoiding the
step of changing fixtures. A prototype model of single-station jujube pit-removal machine was built using UG software and appropriately
simplified based on the structures of the components and the working principle of the pit-removal system. Subsequently, the pattern of
movement and the stress conditions during operation was simulated by ADAMS virtual prototype software. Finally, a simulation with the
single-station jujube pit-removal machine was carried out to validate its rationale. The results indicated that the pit-removal rate was 95%, the
production yield was 91.5%, and the average rate of pulp loss was 3.75%. This jujube pit-removal machine satisfies the requirement of actual
production and the pit removal rate was up to 21600 fruits per hour, which is higher than that of existing jujube pit-removal machines.
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Fig.1 Schematic diagram of the main transmission in the

pit-removal machine

E LR 2 RGNS 3 RR S 4. 28R40 3, 5. 14
T Ehskit; 6. ZAEEL; 7. 284 Fh4kAk; 8ASNAEEL 0. 28
MBhEESE, 103540, 11, 3ABhaEse; 124584 13. 3nE shidd;
14. £ 3R A, 154840, 16. 240, 17.4# 3h5k4b; 18, IAFh4E
3 10, MM E)ERAE; 20.uh dALA.

WE 1 fs,  EBIHLRYRS) /) 2 R S ok o
FEIRZERECTN, RIGEN 15 NPk AT A0, —HR5)
BN I HEVTRE S AT ARG 3 1) T WA AL 6 B 223 TR AR
Z BEEH, M ELsh S ka) b

KB H—a s HEHE LSRR M, HE
T AT BTG, (1) SREEE) KSR ek
KAy () AN SHEE N IESN IR M,
EEEAIEGZEEN; (3) SRELEN RN IKEN 2:4% &
g L MERIEE).

Wi 2 fos, BHURFWZAE, TR
i, FFHEENZ S33505), TAERTEE, AISCELsRIk 2% 120
e, AL /N 4% 21600 AL GFREA NN (1)) 1
MR, HEFEMEN, %3, bR, B, HEREA
ARG .

3600

0 =2ab 7

EMRGHIIRAZ 0 BURT ARG IR
HE o, BHERERIEE b BLESE R T T ]
T, AEMAEHERLIRF R B, Wit T 6 H
KB, FHERAH 10 MRE, Bk KN 2s.

D

\ B
| 2 LB 4

B 2 EAZH R R EEHEE
Fig.2 Overall structure of the jujube pit-removal machine
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Table 1 Design parameters of the major parts for the

pit-removal system
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Fig.5 Curve of time versus angular velocity for the rotating

fixture
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Fig.6 Curve of time versus displacement for the pit-removing
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pit-removing pole

-15F
_25 -
35
45}
=55 — SPRING_1.deformation

-65 1 1 1 J
0.0 0.5 1.0 1.5 2.0

wnown
1

Length / mm

Time /s
B 7 ZiFpEspEaE- TR

Fig.7 Curve of deformation versus time for the support spring

XTESHECE: PFAEMNE (end time) K& A 2
s, 25K (steps) ¥ & A 5000, 45 (step size) 4 0.001,
XFRESL IR HEAT T BT, SIS s S8 4h
SO 5~ 11

RERRGIN TSR LA N M T RIEE
v E&. B, EATHAHB. WEl 5 fos, Bk
H LA 360 °f/s #:5). 1 6 frx, BHiscdn
FREN A7 I RE b ZAZAT RO LIRS -1 [ 26, HH R 2k
NERZATEN R LA MR AR - TR 2. 72
0.82~1.27 s Z[f], LHZATHINS T ANFEIMR T1T. 4HKE
LW SRMZRI 2, R AL A B AR 47
FE-mfla) 2k . 7F 0.82~1.05s, FAZAAHNT T AHIR
AT RERI R ZEE R 60.6 mm. S FE 5 (1) B 7] 45
A a2l 7 Fs. £ 0.82~1.05s Z[A], L)
A 0 mm ZE4LF] 60.11 mm. AH EL ZAZAFAXT T
AEIR AT RE- I T 2k, W9 ARG s — 3, L
H A 051 mm (225, X/ i T oA (R e i b
PAEBEN BN WO ATy 60 mm, fH
SERGVIHRZERN 1%. A BTSRRI E
Ko

157



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.9

1000 - — .quhegan2.CM_ Velocity.Z

- - .buxiugangban.CM_Velocity.Z
--- SUBTRACT(.plot_l.curve_2)

500}

g

g

&

J 0 p=

2

k3

2

2 =500+

10095 05 1.0 5 2.0

Time /s
& 8 EAZFTAAE MRS} B phZk R EAZAT AR AN 5 MR
ef 128 E 4%
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