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Pass Schedule Design for Improvement of Drawing Speed in the Dry Wire Drawing Process

Y.S.Kim, D.H.Kim(Graduate School of Prec. Mecha. Dept.,PNU), B.M.Kim(Mecha. Eng. Dept. PNU),
M.A Kim, Y.M.Park(Central Research Center, Hyosung Corporation)

ABSTRACT

In the high carbon steel ‘wire drawing process, the wire temperature increases as the drawing speed is faster in order to
increase the production rate in the shop floor. The rapid temperature rise causes the wire fracture in the dry wire drawing
process. So, in this paper, the isothermal pass schedule program, which includes the calculation method of wire temperature
at each pass, is proposed to prevent the wire fracture due to the temperature rise. Using the isothermal pass schedule program,
it is newly proposed the pass schedule design system that prevents the cup-cone defects, improves the elongation of the final
products and assures further deformation. As a result, the temperature rise of the wire was decreased and the production rate
of the final product is remarkably grown up according to the increase of the final drawing speed than that of the conventional
process. Also, the proposed pass schedule design system could give a useful information to the process designer who would

design the high carbon steel wire drawing process.
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Fig.1 Deformation zone in wire drawing process
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Fig.2 Schematic representation of multi-stage wire
drawing machine
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Table 1 Process conditions

Friction Semi-die Bearing Final
coefficient, angle, length, drawing
n a 1 speed, v
0.06 6° 0.5dg. 1lm/s
Table 2 Conventional pass schedule
Pass no Exit wire Reduction in area
) diameter [mm] [%]
1* pass 2.88 19.0
2™ pass 2.56 21.0
3" pass 2.30 19.3
4" pass 2.08 18.2
5" pass 1.89 17.4
6™ pass 1.72 17.2
7" pass 1.57 16.7
8" pass 1.45 14.7
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Fig.3 Comparison results between the calculation wire
temperature and measured values at exit of the
drawing die
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Fig.4 Flow chart of the isothermal pass schedule program
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Table 3 Re-designed pass schedule and wire temperature
at exit of the drawing die at each pass

Wire diameter at exit | Wire temperature at
Pass no. of the drawing die exit of the drawing
[mm] die [°C]
1* pass 2.84 1111
2™ pass 2.52 147.2
3" pass 2.31 145.4
4™ pass 2.11 144.9
5™ pass 1.95 168.4
6" pass 1.79 174.5
7™ pass 1.65 177.4
8" pass 1.58 179.3
9" pass 1.45 174.3
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