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Section shape deviation analysis of fruits and vegetables

three-dimensional dicing machine
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Abstract;: Three-dimensional dicing machine has some advantages of
high efficiency, compact structure and not easy to be clogged. How-
ever, there is always uneven phenomenon on the diced section, espe-
cially when cutting big side block. In order to improve the quality of
dice, analyzed the mechanism of three-dimensional dicing, estab-
lished the curve equation of inclined section of fruits and vegetables
block, analyzed the main affecting factors of the quality of diced sec-
tion and divided diced sections into three shapes of right deviation,
left deviation and symmetrical. Using relative deviation and gradient
of the section as evaluation index to analyze the effects of center spac-
ing and speed ratio between the strip cutting knife pivot and centrifu-
gal cutting tumbling barrel on quality indicators of section. The date
of two-factor variance analysis showed that the weight relations be-
tween the deviation and gradient of the section when cutting big side

block. The result can provide the basis for dicing machine parameter
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optimization.
Keywords: fruit and vegetable dicing machine; diced section; shape;

deviation; analysis
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Figure 1 Schematic diagram of cross-sectional shape
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Figure 2 Structure distribution diagram of dicing machine
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Table 1 Factors and levels for horizontal spacing
and speed ratio text
K5 Ax/mm  n/n FS  Axz/mm  ni/n;
1 260 0.11 7 290 0.17
2 265 0.12 8 295 0.18
3 270 0.13 9 300 0.19
4 275 0. 14 10 305 0. 20
5 280 0. 15 11 310 0.21
6 285 0.16 12 310 0.22
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Figure 3 Schematic diagram of deviation of

the cross-section index
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Table 2 Gradient of the cross-section of the 20 mm-cross-section (°)
rpLy A B/ ni/n
mm 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20 0.21 0.22
260 13.70 14.71 15.58 16. 58 17.45 18. 43 19. 39 20. 34 21.20 22.13 23.04 23.95
265 10. 30 11.56 12.57 13.56 14,43 15.42 16. 40 17. 36 18. 32 19. 26 20. 20 21.13
270 6.74 7.79 8. 84 9.89 10.92 11.95 12.96 13.97 14. 88 15. 87 16. 85 17. 82
275 3.51 4.56 5.61 6. 66 7.70 8. 74 9.77 10. 79 11. 81 12.82 13.75 14.75
280 0. 25 1. 29 2.33 3.38 4.42 5. 47 6.52 7.56 8. 60 9.63 10. 74 11.76
285 2.54 1. 41 0.29 0.70 1.70 2.93 3. 94 4. 95 6. 14 7.15 8. 16 9.17
290 5. 04 4.00 2.94 1. 89 0. 70 0. 36 1.42 2.49 3.56 4. 63 5.78 6.77
295 7.78 6.91 6.06 4. 90 3.74 2.71 1.55 0. 50 0. 65 1.71 2.86 4. 00
300 10. 60 9.68 8.53 7.49 6. 34 5.53 4. 36 3.27 2.09 1. 06 0.12 1.23
305 13. 90 12.76 11. 64 10. 63 9.49 8. 45 7.19 6.13 4.97 3. 80 2.71 1.54
310 17. 60 16. 63 15.62 14. 45 13. 39 12.32 11.02 9.93 8.72 7.61 6.48 5.26
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Table 3 Relative deviation of the 20 mm-cross-section %
rpuly A B/ n1/ny
mm 0.11 0.12 0.13 0. 14 0.15 0.16 0.17 0.18 0.19 0. 20 0.21 0.22
260 31.5 34.1 35.4 38.0 41.3 43.9 46.5 49.1 50. 5 53.1 55. 6 58.2
265 24.1 26. 6 29.1 31.6 33.0 35.6 38.1 40. 6 43.1 45.6 48. 2 50.7
270 15.2 17.7 20. 3 22.8 25.3 27.8 30. 3 32.8 34.5 37.0 39.5 42.0
275 8.1 10. 3 12.7 15.1 17.6 20. 1 22.5 25.0 27.5 29.9 31.7 34.2
280 3.8 4.5 6.1 7.9 10.0 12. 4 14. 8 17.2 19.7 22.1 25.1 27.6
285 6.6 4.6 3.5 3.9 5.3 7.3 9.2 11.3 14.1 16. 4 18.8 21.2
290 11.7 9.1 7.4 5.5 3.8 3.5 4.8 6.6 8.4 10.7 13.3 15.6
295 18. 4 15.7 13.8 11.1 8.8 7.1 5.2 3.3 3.8 5.4 7.3 9.4
300 25.4 22.7 20.0 17.8 15.0 12.7 10.1 8.2 6.1 4.6 3.4 4.9
305 32.8 29.7 26.7 24.6 21.7 19.4 16.6 14.3 11.5 9.1 7.2 5.3
310 40. 8 38. 8 36. 6 33.3 31.0 28.6 25.7 23.2 20. 2 17.6 15.0 12.1
x4 200mm THEREBRNE »FEWE x5 20mm THEREEANE Y HFESN
Table 4 The variance calculation for relative deviation of Table 5 The variance analysis for relative deviation
the 20 mm-cross-section of the 20 mm-cross-section
17 kA ] | A kF -1 5% YRE PHR HME BoR P P F it 55
1 537.2 44.767 77.999| 1  218.4 19.855 145.257 0.05 0.01
2 446.3 37.192 74.739 2 213.8  19.436 140.779 T 17 570.542 10 1 757.054 28.041 6.9E—261.918 2. 486
3 345.2 28.767 76.033| 3  211.6 19.236 135.005 s 538.078 11 s AL IR R
4 254.7 21.225 74.982 4 211.6 19.236 138.197 D% 6892.687 110 62, 661
5 171.2  14.267 66.252 5 212.8 19.345 150.469 &1t 25 001,807 131
6 122.2 10.183 37.467 6 218.4  19.855 166.051
) ) . Lu%5EI%D’FH>FO.OJ’FH>FO.01”/ﬁzéﬁixﬁ? 20 mm
7 100. 4 8.367 14.844 7 223.8 20.3/13 187.671 Tﬂﬁﬁ[ﬂﬁ%/fﬁjﬁ‘ﬁ 7@*&@%%}1]@0 i F§U<Fov03,§‘ﬂ§%’i
8 109. 3 9.108 23.108 8 231.6 21.055 217.173 Xq‘ffﬂ}(#%frﬁ]{}ﬁ%ﬂﬁ%ﬂﬁ%ﬁ%o
9 150.9 12.575 57.200 9 239.4 21.764 239.355 EJ#,X‘J 20 mm Tli‘ﬁﬁ{kﬂlﬂﬁ Z{Eﬁﬁﬂ[ﬁﬁﬁ%‘ﬂ‘%
10 218.9 18.242 82.288 | 10 251.5 22.864 272.653 AN R E 6.7,
11 322.9 26.908 90.612 | 11 265.1 24.100 309. 286 B3 7ﬂ‘%quﬁ>Fu,o59Fﬁ>Fo,<71 ATEBWTF 20 mm T
12 281.2  25.564 344.431
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Table 6 The variance calculation for gradient of the
cross-section of the 20 mm-cross-section
15 RA =] JiE || A K T Ji %
1 226.50 18.88 11.27 1 92.01 8. 36 29.10
2 190.55 15.88 12.19 2 91. 30 8. 30 27.42
3 148.48 12.37 13.16 3 90. 01 8.18 27.69
4 110. 47 9.21 13.63 4 90. 13 8.19 27.98
5 71.95 6. 00 14. 24 5 90. 28 8.21 29. 68
6 49.08 4.09 9.02 6 92.31 8. 39 32.17
7 39.58 3. 30 4.11 7 94,52 8.59 35.08
8 43. 37 3.61 5. 80 8 97. 29 8. 84 40. 12
9 60. 30 5.03 12.67 9 100.94 9.18 44,96
10 93.19 7.77 16.35 || 10 105.67 9.61 50. 35
11 139.06 11.59 16.67 || 11 110.69 10.06 57.09
12 117.38 10.67 61. 84
x7 20mm THEBMNAE (EFESN

Table 7 The variance analysis for gradient of the
cross-section of the 20 mm-cross-section
F il S8
0.05 0.01
329.738 27.121 2. 46E—251. 918 2. 486
7.556  0.621 0.807 1.877 2. 413
12.158
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