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Two-dimensional blanking algorithm reducing the number of
strips for rectangular parts
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(1. Department of Information and Electromechanical Engineering, Guangxi Agriculture Vocational and Technical University, Nanning

530007, China; 2. Department of Information Engineering, Sichuan Institute of Information Technology, Guangyuan 628017, China)

Abstract: The process of cuiting rectangular parts from sheets usually consists of two stages. In the first stage, the sheets are cut into
strips by large cutter, and in the second stage, the strips are cut into rectangular parts needed by small cutter. However, the cutting cost
of the first stage increases with the increasing of the number of strips in the cutting scheme. Therefore, for the two-dimensional blanking
problem of rectangular parts, a blanking algorithm reducing the number of strips was proposed, and the optimization goal was to minimize
the sum of material cost and blanking cost. Firstly, the integer linear programming model of the problem was established, and the T-shape
layout algorithm was constructed to generate the layout method of rectangular parts on a single sheet. Finally, the blanking scheme was it-
eratively constructed by using the column generation algorithm to call the T-shape layout algorithm. The results of experiment show that the
algorithm can greatly reduce the number of strips in the blanking scheme while maintaining a high utilization rate of sheet.
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(a) Horizontal strip  (b) vertical strip
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Fig. 2 T-shape layout methods

(a) T-shape layout method of X-direction
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Table 1 Influence of B value on utilization rate of sheet
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Table 2 Experiment results of twenty instances
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10 97.27 26471 97.05 21089
11 97.42 27135 97.35 22021
12 97.31 29369 97.29 21036
13 97.19 24130 97.16 18601
14 97.52 25687 97.05 17412
15 97.28 27562 97.21 17568
16 97.43 26951 97.34 18341
17 97.48 27051 97.40 17895
18 97.59 24074 97.19 19180
19 97.46 22458 97.38 16152
20 97.30 26561 97.21 16875
T 97.36 25235 97.25 19258

4.2 ZBREFLHA

ez Jm i dh) 7 2 3000 mmx 1500 mm {4 bf
DI 10 FpAEAE, HRFRRE (mmxmm) 5y
59 563 x 379, 451 x 314, 504 x 289 485 x 367,



68 B

koo R

5047 %

419%x301, 577x343 364x209, 559%239, 538x319 Hi
532x301, FRE (1Y) 4352k 8000, 12000, 7500 .
6500, 9000, 5000, 7000, 4000, 11000 F1 7200,
CHEETRAUR Y A S 450 T8, AR A i DD K
AN 0.45 50, RAASCRIEMSCER [15] Rk
ISR NRIT 5 4R BN, ARSCRE RO %4
BEMObF 2254 5K, ALE 18523 MRARAF, MbEA S A%
A UTEI AR Z F00 1022635 J6; SCHk [15] 5k4E
BEMObF 2252 5K, A0 E 29743 MRARAF, MRbE A 2%
VTR AR Z 1 1026784 T, ] WA SCH 1k HE ST
MR [1S] Bk A= s 4149 G,
5 #iE

BT i dhol R I FEIECF —4E BRI, 4R
T Rl S RO R E . L T B AR
DI SAS AL AF 4 DR, My T % B8O
VIR A T B HERE 32 9 5R FH ek B 19 510 2
WAL FZHERE L AR P BT 360 SR a3
W], ASSCIAREAEA AR TR T7 58 iR A A TR 251
TR SRR TERERAR A VAR R TR 460 T
AR BED A 2 B AR SCR s T LUAR B8 552 B A
ORI B BRI R VA, A5 21 5 aE
TR R T %

S 3 Hk:

(1] EF. SRR AFHERE ) A 3 A R IR JOR BRI [T,
HEHA, 2021, 46 (8): 70-76
Wang L. Genetic simulated annealing hybrid algorithm on layout
problem of rectangular part [ J]. Forging & Stamping Technology,
2021, 46 (8): 70-76.

[2] Cui Y, Huang B. Heuristic for constrained T-shape cutting pat-
terns of rectangular pieces [ J]. Computers & Operations Re-
search, 2012, 39 (12): 3031-3039.

(3] Cui Y P, Cui Y, Tang T, et al. Heuristic for constrained two-di-
mensional three-staged patterns [ J]. Journal of the Operational
Research Society, 2015, 66 (4) . 647-656.

(4] Velasco A S, Uchoa E. Improved state space relaxation for con-
strained two-dimensional guillotine cutting problems [J]. Europe-
an Journal of Operational Research, 2019, 272 (1) . 106-120.

[5] Aktin T, Ozdemir R G. An integrated approach to the one-dimen-
sional cutting stock problem in coronary stent manufacturing [ J].
European Journal of Operational Research, 2009, 196 (2): 737-
743.

(6] Cui Y, Cui Y P, Zhao Z. Pattern-set generation algorithm for the

one-dimensional multiple stock sizes cutting stock problem [ J].

Engineering Optimization, 2015, 47 (9) . 1289-1301.

[7]  Vanderbeck F. Exact algorithm for minimising the number of set-
ups in the one-dimensional cutting stock problem [ J]. Operations
Research, 2000, 48 (6): 915-926.

[8]  Haessler R W, Sweeney P E. Cutting stock problems and solution
procedures [ J]. FEuropean Journal of Operational Research,
1991, 54 (2): 141-150.

[9] Foerster H, Wascher G. Pattern reduction in one-dimensional cut-
ting stock problems [ J]. International Journal of Production Re-
search, 2000, 38 (7). 1657-1676.

[10] Yanasse H H, Limeira M S. A hybrid heuristic to reduce the num-
ber of different patterns in cutting stock problems [J]. Computers &
Operations Research, 2006, 33 (9) . 2744-2756.

[11] Dikili A C, Sariéz E, Pek N A. A successive elimination method
for one-dimensional stock cutting problems in ship production
[J]. Ocean Engineering, 2007, 34 (13) . 1841-1849.

[12] Yanasse H H, Lamosa M J P. An integrated cutting stock and se-
quencing problem [ J]. European Journal of Operational Re-
search, 2007, 183 (3): 1353-1370.

[13] Belov G, Scheithauer G. Setup and open-stacks minimization in
one-dimensional stock cutting [ J]. INFORMS Journal on Compu-
ting, 2007, 19 (1) 27-35.

[14] Gradisar M, Resinovi¢ G, Kljaji¢ M. A hybrid approach for opti-
mization of one-dimensional cutting [ J]. European Journal of Op-
erational Research, 1999, 119 (3). 719-728.

[15] Cui Y. Generating optimal T-shape cutting patterns for rectangular
blanks [J]. Proceedings of the Institution of Mechanical Engi-
neers, Part B: Journal of Engineering Manufacture, 2004, 218
(8): 857-866.

[16] Kellerer H, Pferschy U, Pisinger D. Knapsack Problems [ M ].
Berlin; Springer, 2004.

(HBRIERAR) *BEFH A

NFEF GBI, IR A ARG, BURAR
RN, BT AR BIHT B 1 B4R, A TR E A
M. xI—f2i, EERE, FEEAAFIL, 5IHMBAE
AW AL, P38, Moy, SRR, SRRSO AL A
HAFAARANIAT N, BRI T, — 4K, 57
IR, JF A FIRLGS T AR T 4 T A B A | R4 ST I
BAWIE . EALTAE A BRES T 3~5 A
SOV RIAHARSCI AR, A5 E A, R LS 207 T A
i, A B SOR AT

(HRFEAR) G 4830





