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Study for Normal Paperboard Cutting Stock Problem with
Constraints of Temporary Buffers

WU Qingsong, YANG Hongbing® ,CHEN Ruiqing
(School of Mechanical and Electrical Engineering,Soochow University , Suzhou , Jiangsu 215137 , China)

Abstract ; Aiming at the the large raw material loss, poor coordination of various production processes and other problems
in high-speed automatic production line of corrugated cardboard when producing tasks of many species and large
demands, an integrated optimization method for the whole production process of corrugated cardboard was proposed. A
general problem of coil cutting for paperboard which was coercive constrained by temporary buffers was proposed based
on the studies of corrugated board production. Then a mathematic model was constructed by taking the minimum amount
of raw material as the optimization objective, , and the pattern layout and its sequence were integrated comprehensively to
simplify the problem into combinatorial optimization of three key variables. A two-layer nesting algorithm connecting by a
pre-layout pool was designed based on strong constraints in the model. The genetic algorithm of the upper layer was used
to decide the sequence of orders putting into the layout pool, and a two-stage exact algorithm of the lower layer based on
a "strip truncation heuristic" was designed to decide patterns. The experimental results show that the proposed algorithm
can effectively reduce the low-quality solution space and has high optimization ability and solution stability.
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Figure 1

General process illustration of
cutting paperboards
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Figure 2 Comparison of change of raw

material utilization with iterations
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Table 1  Comparison of results under
different average changeover losses
C/mm’ Qra/ % Qven/ % A%

0 99.29 99.17 +0.12

500 99.21 99.05 +0.16
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