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Optimization and Effect of Multiple-factor Stand Pallet Loading Placement
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ABSTRACT: The work aims to solve the placement problem of stand on the pallet by means of artificial intelligence al-
gorithm, so as to meet the requirements of enterprises and improve the loading efficiency. According to the actual per-
formance constraints, the three-dimensional placement problem of the stands’ pallet loading was transformed into a
two-dimensional problem. On the basis of the location of placement points and the order rule of blocks, the genetic algo-
rithm was used to find out the placement solution within a few minutes. The five parameters, including space length L and
width W, length L, of object to be placed and width W, and W, were combined as variables to explore the effects of three
factors (pallet specifications, packaging materials and stand size) on the placement solution. When the five parameters
(L=1000 mm, W=800 mm, L;=700 mm, #;=380 mm and W,=50 mm) were quantitative, the optimal loading of the estab-
lished case was 17 and the loading mode was C: 0. When the parameters were variables, the placement solution data
were collected, and the images of the effects of three factors on the placement and the relationships between them were
fitted. By applying the information intelligent packaging technology, by reference to the data sources of placement solu-
tion and making use of the data mutation characteristics, it is effective to help users design products better in the early
stage and improve the selection efficiency of the packaging engineer’s placement scheme in the later stage.

KEY WORDS: stand; placement model; pallet; loading optimization; genetic algorithm
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Tab.1 Placement quantity and mode of pallet with different specifications
JR~F/mm 1000 1100 1200 1300 1400 1500
800 13-1 15-1 17-1 19-1 21-1 23-1
840 13-1 15-1 17-1 19-1 21-1 23-1
880 13-1 15-1 17-1 19-1 22-00 23-1
920 13-1 15-1 17-1 19-1 22-00 23-1
960 13-1 15-1 17-1 19-1 24-00 24-00
1000 13-1/0 15-1 17-1 19-1 26-00 26-00
1040 15-1 17-1 19-1 28-00 28-00
1080 16-0 18-10 20-10 28-00 28-00
1120 18-10/01 20-10/01 30-00 30-00
1160 19-10/01 21-10/01 32-00 32-00
1200 20-10/01 22-10/01 34-00 34-00
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Tab.2 Data of packaging parameters' effect on

placement quantity mm
W w, F /4] W, F
380 50 17 402 72 12
381 51 17 403 73 11
382 52 16 409 79 11
384 54 16 410 80 10
385 55 15 417 87 10
388 58 15 418 88 9
389 59 14 426 96 9
392 62 14 427 97 8
393 63 13 438 108 8
396 66 13 439 109 7
397 67 12 450 120 7
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Tab.3 Placement quantity and mode of stand with different specifications

JR~F/mm 900 800 700 600 500 400 300 200
800 1-0 9-1
700 3-0 11-1 11-1
600 5-0 13-1 13-1 13-1
500 7-0 15-1 15-1 15-1 15-1
400 9-0 17-1 17-1 18-00 18-00 34-11
300 11-0 19-1 19-7 22-00 22-00 38-11 44-0000
200 13-0 21-1 21-1 26-00 27-001/100/010 42-11 52-0000 84-1111
100 15-0 23-1 24-10/01 30-00 33-001/100/010 46-11 60-0000 92-1111
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