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Simulation and Experiment on Conveying Mechanism of
Fresh-cut Fruit and Vegetable Packaging Machine

Zheng Zhaoqi' Li Shujun® Wang Bing’* Ma Jiwei’ Li Chao' Lu Liming’
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. China National Machinery Industry Corporation, Betjing 100080, China
3. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China
4. China National Packaging and Food Machinery Corporation, Beijing 100083, China)

Abstract; In order to decrease the damage and slippage of packaging material during the operation of
conveying mechanism of fresh-cut fruit and vegetable packaging machine, a study was conducted. In this
work , the compression deformation principle of the packaging boxes compressed by the conveying
mechanism was analyzed. Through compression test of PET packaging boxes, the force of the conveying
mechanism should be between 5 N and 15 N, and the compression displacement should be less than
10 mm, which could avoid mechanical damage of packaging boxes and fruit-vegetable products. Then,
based on parametric modeling, the process and mechanism of the compression deformation of the
packaging boxes were analyzed by the finite element simulation. The easy damage position of the
packaging boxes and the reason were analyzed. According to the above experiment and analysis, the
quality of packaging boxes, the compression displacement and the speed of the vertical belt conveyors
were selected as the orthogonal test factors. When the quality of packaging boxes was 19 g, the
compression displacement between the vertical belt conveyors and the packaging boxes was 8 mm and the
speed of the vertical belt conveyors was 0.25 m/s, the results showed that the slip rate was 0.043% .
Under this condition, there was no compressed damage on packaging boxes and fresh-cut fruits and
vegetables. Meanwhile, good transport synchronization was occurred between PET packaging boxes and
conveying mechanism.
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Fig. 1 Structure diagram of conveying mechanism
LAty 2. 2 Ukl 34,5 Y Z 4L
1.2 BWENENEREERETRERE
A ML 1 i % LA L 2 BIL 1Y EE LA, i

DA TS S S B DS M IR RSk 7/ R S TS
PUH AT PET (0% & 2 (W] i A5 T s 2RI 47 1, %
T R 2 s o 4 i R T B A
A1, [7) P63 1Ay i 258t B ML 405 5 T 4y i /), 5
O XS BE 4 J1 A% DL 5 # F1 PET 028 & & 2E Af
PORGEE I RN ER = W5 o v i B A (DA AT
M PET 403 & 77 A R R E o

Fl
(o Bz =
= - === =
/{o [ =)
F2
1 2

K2 (&R % Jim B
Fig.2 Schematic figure of compression force on
packaging boxes
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Fig.3 Schematic figure of force on shell unit of

packaging boxes
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Fig.4 Force — displacement curves of PET packaging boxes
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Fig. 6  Finite element model of PET packaging boxes
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Tab.1 Parameters of mechanical property of

PET material

9 HER /= R/ GPa
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2 0.37 1. 68
3 0.38 1.43
4 0.39 1.58
5 0. 40 1.50
-1 1 0.39 1.59
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Fig.7 Comparison of finite element model with experimental results of 16 g packaging boxes
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Tab.2 Experimental factors and levels
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Tab.3 Design and results of experiment
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4 2 1 3 1.590
5 2 2 1 0. 344
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7 3 1 2 0. 105
8 3 2 3 0. 050
9 3 3 1 0. 043
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Tab.4 Variance analysis result
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