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Abstract

Purpose: The problem of determining the lot sizing and cutting stock raw materials are two important issues in the production industry,
which are used in the production process of many industries, including furniture, paper, aluminum, metal industries, etc. this research
aims to determine the accumulated size in a multi-level and multi-period way and to cut the raw materials in a one-dimensional way.
Methodology: In this research, an integrated mathematical model has been introduced to determine the size of stockpiling and cutting
of raw materials with the cost of delay in delivery of orders, overtime, and purchase of raw materials with the aim of minimizing production
costs. Due to the NP-hard of the problem and the inefficiency of exact methods in large dimensions, a combined method based on a
genetic algorithm and a precise solution with GAMS software is presented. In the proposed method, the desired problem is divided into
two parts, in which a genetic algorithm determines the cutting patterns of raw materials, and then the problem is solved using GAMS
software. In order to check the performance of the proposed method, several sample problems have been introduced and solved with
the proposed solution method, and the results have been compared with problem-solving using the genetic algorithm.

Findings: The results of the problem indicate the effectiveness of the proposed solution method. The deviation of the proposed solution
method from the exact solution is equal to 1.5%, and the improvement rate of the proposed method in large dimensions compated to
the genetic algorithm, which the exact method is not able to solve, is equal to 16.8%. With an increase of 1 percent in purchase costs, the
amount of rise in problem costs and maintenance costs is on average 0.6% and 0.43%, and with an increase of 1% in purchase cost,
problem and maintenance costs are on average 0.73% and 0.23% increase.

Originality /Value: Determining the lot size is used to determine the amount of production of a set of parts and products, and cutting
of raw materials is used to determine the cutting pattern of raw materials and the number of uses of each cutting pattern.

Keywords: Determination of accumulated size, One-dimensional cutting of raw materials, Lateness penalty, Overtime cost, Genetic
algorithm.
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Table 2- Collections, indices, parameters and decision variables.
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Figure 1- Chromosome genetic algorithm.
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Figure 2- Intersection operator.
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Table 3- Dimensions of the problem.
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Table 4- Problem results for small dimensions.

Jo ol Sus i b Jle
GA CGA C GA CGA C

17 2104 2699 11775 12007 12157 1
28 2965 2545 11740 11895 12133 2
26 1745 2973 11535 11700 11860 3
18 1786 2528 11472 11687 11924 4
20 2799 3154 12010 12155 12314 5
19 2346 2410 11610 11849 12048 6
21 2510 2574 11441 11598 11772 7
25 2712 2830 11718 11887 12028 8
26 1518 2777 12033 12232 12387 9
24 2685 2993 11361 11508 11731 10
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Table 5- Results of the problem for medium dimensions.

J> ol Sus b bJte
GA CGA C GA CGA c

60 7094 7200 22584 22986 22454 1
55 6062 7200 22513 22937 22191 2
64 5617 7200 22100 22500 21941 3
59 5524 7200 21910 22375 21761 4
65 6064 7200 23197 23507 22510 5
55 5738 7200 22425 22688 22072 6
74 6754 7200 21563 22023 21507 7
78 6659 7200 22676 22970 22180 8
65 5519 7200 23144 23508 22643 9
66 5570 7200 22266 22663 21702 10
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Table 6- Problem results for large dimensions.
J= ol Saa i bJle
GA CGA C GA CGA C

150 7192 7200 54567 65577 N/A 1
137 7026 7200 16347 19594 N/A 2
140 6569 7200 16426 19766 N/A 3
121 6236 7200 15883 18988 N/A 4
157 7396 7200 15758 18786 N/A 5
142 7246 7200 15305 18784 N/A 6
147 6075 7200 15598 18768 N/A 7
136 6372 7200 15543 18941 N/A 8
114 6092 7200 15165 18045 N/A 9
137 6682 7200 16023 19212 N/A 10
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Figure 3- Examining the problem with increasing maintenance costs.

Archive of SID.ir



Archive of SID.ir

Modeling the combined problem of determining the lot sizing and cutting stock of raw materials ... 16

A b S e m s 5 o Gl sl olge (SIS Olien ey & slaa 3a I L (5 sl s Gl e ) T I
Rl 53 s O A gz GBI L 1 (OIS (slaay 3 5 B b 581 Olie ¥ G S (6,8l o (slaas o 3l 2ty
el il B Y Db Y % 5] S laay a8

160
140
120
100
80
60
40
20
0
0 50 100 150 200
—_— b s s M a s bl Loy
oy sladn e Gl b Al (o) -F S50
Figure 4- Examining the problem with increasing purchase costs.
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