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A study on the hexagonal drawing dies for the high strength materials

H. H. Kwon(Mech. Design Eng., DJU), D. J. Yoo(Comp. Aided Mech. Design Eng., DJU),
J. R. Lee, and W. B. Lee(Graduate School, DJU)

ABSTRACT

Drawing is a basic plastic deformation method and productive manufacturing process make wire, rod and variety
section geometry bar. Study for the rod drawing process of rod was researched long times, but non-axisymmetric
drawing process is weak. So metal flow is very irregular in non-axisymmetric drawing process and difficult to define
about material deformation generally. In this paper, to solve material deformation, use finite element method and then
define suitable shape for rod to hexagonal drawing dies. And research corner filling rate and surface roughness for
the high strength steel hexagonal bar produced defined dies.

Key Words : drawing dies(A% 353 ), non-axisymmetric drawing(¥Z | 3 1%, corner filling(21] &),

surface roughness(¥'H 32 %), NURB surface(NURB #4)
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Fig. 1 Drawing process of the rod to hexagonal
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Table. 1 Normal die shape of hexagonal drawing dies
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Table. 2 NURB surface die shape of hexagonal
drawing dies
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Fig. 2 Section view of billet

Table. 3 Corner filling rate for nomal dies type

Die types|L1(mm)|L2(mm)|Coner filling rate(%)
Type-1 1 9.430 96.51
Type-2 | 9.442 | 9.77 96.64
Type-3 | 9.466 96.90
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Fig. 3 Distribution on effective stress of drawing bar

6300

5000 -
4000+
Z a0+
o
3
S 2000+

1000+

[ S— : . . ‘ :
a 10 20 30 49 50

Stroke(mm)

Fig. 4 Load-stroke ot drawing process for stainless 304
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Table. 4 Material properties of the drawing die

Material EMPa) | Y(NPa) v
Core D3 450,000 3,300 O.24A
Case |SN45C| 205,000 | 2,090 0.3

Fig. 5 Equivalent stress of dies by the drawing process
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Table. 5 Corner filling rate for NURBS surface dies

Die types|L1l(mm)|L2(mm)|{Coner filling rate(%)
Type—-4 | 9.429 96.51
Type—-5 | 9.454 9.77 96.76
Type-6 | 9.506 97.30

Fig. 6 Un-Corner filling length of Type-6 (P1:P2=18:2)
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Fig. 7 Manufactured drawing dies using normal shape

Fig. 8 Drawing process using normal shape dies
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