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Process path optimization method on sheet metal cutting parts
considered bridge connection

Zhang Wenbin', Liao Xiaoping', Ma Junyan', Lu Juan’
(1. School of Mechanical Engineering, Guangxi University, Nanning 530004, China;
2. Department of Mechanical and Marine Engineering, Beibu Gulf University, Qinzhou 535011, China)

Abstract ; For the process path problem of sheet metal cutting parts including bridge connection, a cutting path optimization method for sheet
metal parts based on the traveling salesman problem model was proposed, and the location of bridge connection under this method was deter-
mined. Then, for the sheet metal layout diagram, the contour was split into processing graphic elements of N, sub-contour segments based on
graphic element features, and the cutting path was planned with the goal of traversing all sub-contour segments. Furthermore, the cutting
path including bridge connection positioning points was obtained by the improved ant colony algorithm, and the overall bridge connection po-
sitions were determined based on the bridge connection positioning points. Finally, the simulation verification of the well-arranged sheet met-
al cutting parts was tested, and the traditional generalized traveling salesman problem cutting method with bridge connection was compared
with the related literature methods. The results show that this method can effectively reduce the cutting empty path and the number of starts
and stops during the cutting process, which improving the processing efficiency.
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Fig. 1  Sheet metal cutting paths

(a) Cutting path of traditional GTSP model
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(b) Cutting path of this paper method
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Fig. 2 Element split and TSP cutting path of element

(a) Sub-contour segment and its orientation
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(b) Contour jumping points after path planning
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Fig. 3 Selection of contour entry point
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Fig. 4 Comparison of sheet metal cutting paths

(a) Cutting path based on GTSP model

(b) Cutting path obtained by this paper method
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Table 1 Cutting path planning of layout drawing for

sheet metal parts
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Fig. 5 Cutting methods of repeated layout for the same sheet metal

(a) Paths and bridge connection positions obtained by this paper method

(¢) Cutting paths of GTSP model under fixed bridge connection
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(b) Paths and bridge connection locations given in literature [ 9]

(d) Cutting paths obtained by this paper method under fixed bridge connection
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