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Abstract; A virtual prototype technology was used to solve the prob-

/a‘lby

lems of large arc and tilt of the diced section in three-dimensional dic-
ing machines for fruits and vegetables, processing in this paper. A
three-dimensional model was established and was imported into the
mechanical system dynamics analysis software ADAMS. Different
shapes of diced section were achieved when changing the rotator
speed ratio from 0.11 to 0.22 and the central horizontal spacing be-
tween the impeller and the cross were cut from 260 mm to 310 mm.
Simulation results showed that the main factor causing the incline of
dicing section was the mismatch of speed between the pushing rotator
and the cross cutting knife. The ideal dicing section with compara-

tively straight shape was achieved when the horizontal spacing be-
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tween the pushing rotator and the cross-cutting knife center was
280~300 mm and speed ratio was 0.11~0.22. And then a cutting
performance test of three sizes of 10 mm, 5 mm and 20 mm was con-
ducted when the center distance is 290 mm and speed ratio is 0.17 be-
tween the pushing rotator and cross-cutting knife. The results
showed that the neat dicing section shapes with small section
deviation of three sizes were cutting out, among which maximum
percentage of the section relative deviation was 12.7% , and our prod-
ucts could be up to the standards similar as the advanced
international ones.

Keywords: fruits and vegetables; dicing machine; sectional formj;

simulation; test
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Three-dimensional model of fruits and vegetables
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Figure 1

dicing machine
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Figure 2 Virtual prototype of fruits and vegetables

dicing machine
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Figure 3 Component distribution of fruits and vegetables

dicing machine
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Table 1 Heart distribution of pushing cylinder and

cutting knife

JK - 8] B Byl K [ B E H (8] R
Ax/mm Ay/mm Ax/mm Ay/mm
260.00 188.75 285.00 161.36
265.00 183.19 290.00 161.98
270.00 174.03 295.00 159.86
275.00 167.67 300.00 159.86
280.00 162.26 305.00 159.86
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Figure 4 Dicing section shapes under the different center distance
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Table 2 Actual thickness of different specifications

block mm
T YA
2153
10 mm 15 mm 20 mm
1 9.92 15.90 21.3
2 10.16 14.34 22.04
3 9.72 14.96 19.86
4 9.82 15.54 19.02
5 10.20 15.32 21.68
6 9.72 16.24 19.5
7 10.02 14.46 21.4
8 10.40 14.82 20.02
9 9.86 14.98 20.16
10 9.22 15.40 18.24
T 9.904 15196  20.322
A RS i 22
Y 0.96 1.31 1.61
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Table 3 Section deviation of different specifications

block mm
T He A%
2851
10 mm 15 mm 20 mm
1 1.1 1.6 3.0
2 0.6 2.0 2.5
3 0.8 2.2 3.0
4 0.9 2.0 3.5
5 1.0 1.9 2.0
6 1.1 1.3 3.0
7 0.5 1.5 1.9
8 1.3 2.0 1.7
9 1.2 2.1 2.4
10 1.2 1.0 2.4
""""" FE 097 176 251
Wrm AR 2E 9 /% 9.7 11.7 12.7
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