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Development of Program for the Intermediate Die Design
in the Drawing of the Rectangular Rod

Y. C. Kim*, D. J. Kim(Graduate School, PNU), B. M. KIim(ERC for NSDM)

Abstract

In this study, a method to find the optimal intermediate die geometry for the muilti-stage
drawing process for the rectangular rod from a round bar is proposed and a program using the
proposed method is developed. On the stage of the design of the intermediate die geometry, the
virtual die was constructed using the initial billet as a inlet of the drawing die and the final
product as a exit of that and the virtual die was divided by the number of pass. Divided die was
transformed into the rectangular one which is the intermediate die geometry for the muiti-stage
rectangular drawing process. In order to verify the application of the proposed method on the real
industrial product, the drawing of the rectangular rod from a round which composed two stage has

been performed and simulated by the three dimensional rigid plastic finite element method.

Keywords : Cold Drawing Process(*§ 7t 21 3 A) Drawing of the Rectangular Rod(ZAFzhz <1
Intermediate Die Design(ZF 7t 38 A4, Finite Element Analysis(f+38 4 3§4)
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(a) Virtual die by connecting the inlet and exit
geometry

Cutting Transform

(b) Cut and the transformed the arbitrary
cross-section into the rectangular one

Fig. 1 Virtual die and transformed die
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Fig. 2 Geometry and dimension of the final
product(mm)
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(a) Intermediate die from the present study
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(b) Intermediate die from the industry
Fig. 3 Intermediate cross-section of the die
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Table 1 Results of the simulation

Real industry Present study
Pass 1| Pass 2 | Pass 1 | Pass 2
a8 |ay-8 a1y a7

Semi-die angle (* ) . B B .
as-10" | ar-15 ay 15 Qs-T

Reduction in area (%) | 25.07 21.60 2290
Drawing load (N) 301078 | 2333. 3050.84 | 2853.61
Drawing Stress (MPa)| 38005 | 31110 | 312.23 | 376.82
9.2376 | 75581 | 97712 | 7.5728
(9.4150) [ (7.6030) | (9.8558) | (7.6030)
Z%error of area at exit 1.88 0.60 0.86 0.40
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(b) In case of the present study

Fig. 4 Cross-section of the drawn products
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(d) 2nd pass in case of the present study

Fig. 5 Effective strain distribution
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