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Article Information Abstract

Original Research Paper Proper positioning of the blank in the sheet metal forming dies is very important. An error in the initial
Received: 4 November 2020 positioning can lead to the production of a defective part. The number and location of positioning gauges are
First Decision: 20 November 2020 very effective in positioning the part correctly. In the manual and traditional design of dies for forming large
Accepted: 30 January 2021 2 L. .

sheet metal parts, two positioners are usually used to position the sheet at each edge, therefore eight gauges
are used in the four directions of the sheet, some of which do not seem to be necessary. In the present study,

K :

AStyoWrT?art(ijcs positioning system by establishing a relationship between Catia and Abaqus softwares and with the help of optimization methods,

Stamping die design an integrated software system has been created that is able to automatically perform finite element analyzes

Modefrontier software and make changes in the input file according to the output of each analysis and perform the next analysis. At
each stage, for a specific arrangement of gauges, the amount of deviation of the sheet during placement and
forming is examined, which should not be more than the allowable limit. Applying changes to the input
parameters according to the optimization algorithm and performing subsequent analyzes will continue until
the problem converges to the best answer that suggests the arrangement of the positioning levels. To compare
the results of this system with the traditional design, two examples are presented. The results show that with a
smaller number of gauges than the traditional method, the blank can be positioned correctly and accurately in
the die.
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Fig. 8 Diagram of changes of parameter D3 in the first example
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Table 2 Simulation parameters of sheet metal forming process
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Fig. 15 Optimized arrangement of gauges and proper placement of
the blank
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Fig. 16 Dimensions of the sheet metal part
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Fig. 13 Improper positioning and displacement of the blank from the
blank-holder
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Fig. 14 Improper positioning and incorrect placement of the blank
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Fig. 19 Diagram of changes of parameter D2 in the second example
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Fig. 20 Diagram of changes of parameter D6 in the second example
2 Jlo 0 D6 yiel b ol pess Jloges 20 i

1 oolads 8 055 1400 (135,58 sl 3udss 9 il wlie

Fig. 17 Die components and sheet metal part 3-D model
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Table 5 Simulation parameters of sheet metal forming process
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Table 6 Parameters of modefrontier software
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Table 7 Input parameters for the best configuration of gauges
D1 D2 D3 D4 D5 D6 D7 D8
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Fig. 23 The best arrangement of gauges for the least deviation and
the least number of gauges
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Fig. 21 Diagram of feasible and unfeasible analyzes
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Fig. 22 Convergence diagram of the number of positioning gauges
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Fig. 24 Improper positioning with 4 gauges and incorrect placement
of the blank
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