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Orthogonal Experiment Optimization of Parameters of Rotary Roller-type
Fruit-vine Separation Mechanism for Processing Tomato
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(College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China)

Huang Guowei

Abstract

In order to optimize the operation parameters of the processing tomato fruit-vine separation
mechanism, a rotary roller-type separation bedstand was designed. Mathematical models that described
relationship between the performance indexes and influence factors of the separation mechanism were
established by applying quadrate regression experiment with general rotary design method. The tendency
and regularity of the separation performance influenced by the factors were analyzed. For the Ligeer 87 —
5 processing tomato, with a certain tomato separation rate, tomato damage rate and tomato impurity rate
the roller rotation speed was 21 r/min, cam plate rotation speed was 42 r/min, deflector rod oscillation
amplitude was 110 mm by parameter optimization.
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Fig. 1

Structural diagram of fruit-vine separation
bedstand for processing tomato
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Fig.2  Structural diagram of fruit-vine separation
mechanism for processing tomato
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Tab.1 Physical and mechanical properties of processing tomato

iR/ g 42/ mm R 4% /mm 58 J1/N
IEoN: /M - B {E RRMHE I /ME B {E SN R/MHE g H SN I /ME -2 {E
131. 00 15.10 52.47 90.71 24. 06 51.09 79. 48 21.39 43.12 32.06 6.87 14.72
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Tab.2 Coding of experimental factors and levels

- TR e Wt B PAT YR
a/r+min ! b/r-min ! ¢/mm
1.68 30 60 135
1 26 52 122
0 20 40 105
-1 14 28 88
-1.68 10 20 75
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Tab.3 Design and results of experiments

K | 5 c BB B PRI S
=3 RKS/% RD/% /%
1 1 1 1 96. 1 5.50 4.22
2 1 1 -1 88.0 4.90 2.78
3 1 -1 1 88.0 3.03 3.02
4 1 -1 -1 83.1 2.50 1.79
5 -1 1 1 93.0 5.00 3.41
6 -1 1 -1 86.0 3.20 2.19
7 -1 -1 1 82.0 3.00 2.82
8 -1 -1 -1 81.0 2.40 1.52
9  -1.68 0 0 89.0 2.86 1.82
10 1.68 0 0 95.0 3.20 2.58
11 0 ~1.68 0 85.0 2.40 1.71
12 0 1. 68 0 98.0 5.50 2.68
13 0 0 -1.68 87.0 2.66 1.57
14 0 0 1.68 96.0 5.10 4.22
15 0 0 0 92.0 2.62 1.65
16 0 0 0 97.0 3.01 2.03
17 0 0 0 95.0 3.01 2.09
18 0 0 0 95.0 3.03 2.03
19 0 0 0 94.8 3.02 2.00
20 0 0 0 95.0 3.00 2.06
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Tab.4 Variance analysis of performance indexes

PERESEPR  ORIE SPOSA BB BO5 A F A
Bifl 47416 6 79.03  11.54  0.0001

A 39. 04 1 39. 04 5.70 0.0328

B 189.43 1 189.43 27.66  0.0002

C 95.62 1 95.62 13.96 0.0025
T

A? 53.10 1 53.10 7.75 0.0155
B? 63.33 1 63.33  9.25 0.0095
c? 63.33 1 63.33  9.25 0.0095

W2 89.04 13 6.85

M 563.20 19

iR 20.89 6 3.48  40.72 <0.000 1
A 0.62 1 0.62 7.21  0.0187
B 12.27 1 12.27 143.51 <0.000 1
C 4.27 1 4.27  49.92 <0.000 1
AB 0.57 1 0.57 6.63  0.0230
B? 1.85 1 1.85 21.65 0.0005
c? 1. 60 1 1.60  18.75 0.0008

P Cy 1.11 13 0.085

MA 22,00 19

iR 11.77 6 1.96  43.93 <0.0001
0.71 1 0.71 15.84  0.0016
B 1.89 1 1.89  42.35 <0.0001
C 6. 67 1 6.76  151.35 <0.000 1
R A2 0.28 1 0.28 6.31  0.0260
B? 0.27 1 0.27 6.15 0.0276
c? 2. 14 1 2.14  47.99 <0.0001

R 0.58 13 0.045

A 12.36 19

ij:Fo.l =<1,0) :3-29,F0,05<1a10) =4.96,
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Fig.4 Response surfaces of effects of all factors on tomato damage rate

Response surfaces of effects of all factors on tomato separation rate
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Fig.5 Response surfaces of effects of all factors on tomato impurity rate
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