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Development of Intermediate Die Shape Design Program for
Multi-Pass Shape Drawing by Using VisualLISP
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Abstract

In the multi-pass shape drawing process, it is important to design the intermediate dies for producing sound products.
Up to now, the design of the intermediate dies is mainly carried out by the industrial experts based on their experience. In
this study, a design program was developed to design the intermediate dies for multi-pass shape drawing process. The
program was programmed by using VisualLISP. In this program the intermediate dies can be designed by using the initial
material shape and the final product shape. In order to verify the effectiveness, the program was applied to design the
intermediate dies of multi-pass shape drawing for producing four teeth spline and gun slide. Finally, FE analysis and shape
drawing experiment were performed to verify the effectiveness of the designed intermediate dies. As a result, it was
possible to produce the drawn products with the required dimensional accuracy.
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(a) 4 teeth spline (b) Gun slide

Fig. 7 Shape drawn products
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(b) Gun slide
Fig. 8 Generated intermediate shapes

(a) 1% pass (b) 2™ pass

Fig. 9 Generated intermediate shapes
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(b) 2" pass (c) 3" pass

(a) 1% pass

Fig.10 Generated intermediate shapes

Table 1 Reduction in area (%) of each pass
1 pass 2 pass 3 pass
4 teeth spline 13.98 18.6.3 -
Gun slide 15.15 20.71 13.62
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(a) 1% pass (b) 2™ pass

Fig.11 Distribution of effective strain (4 teeth spline)

(¢) 3" pass

(b) 2" pass
Fig.12 Distribution of effective strain (gun slide)

(a) 1 pass
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(a) 1% pass (b) 2" pass
Fig.13 Dies for 4 teeth spline

(b) 2" pass
Fig.14 Dies for gun slide
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(a) 4 teeth spline (b) Gun slide
Fig.15 Products from the experiment

(a) 1% pass (¢) 3" pass

(b) Gun slide
Fig.16 Result of FEA and experiment

Table 2 Comparison of unfilled area (mm?)

Case 4 teeth spline Gun slide
FEA 1.166 1.703
Experiment 0.693 0.765
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Table 3 Comparison of drawing load(ton)

Product FEA Experiment
4 teeth 1* pass 2.16 2.24
spline 2" pass 1.92 2.06
1% pass 1.94 2.11
Gun slide | 2™ pass 2.17 2.28
3 pass 1.36 1.43
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