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Abstract

Wire drawing process of the high carbon steel with a high speed is usually conducted at room temperature using a
number of passes or reductions through consequently located dies. In multi -stage drawing process, temperature rise in
each pass affects the mechanical properties of final product such as bend, twist and tensile strength. Also, this
temperature rise during the deformation is the reason that the wire in drawing process is broken by the embrittlement
due to rapid strain aging effect. This paper presents the estimation of the wire temperature for the multi -stage wire
drawing process. Using the proposed calculation method of wire temperature, temperature rise at deformation zone as
well as temperature drop in block considering the heat transfer between the block and wire were calculated. As these
calculated wire temperatures were applied to the real industrial fields, it was known that the calculated results were in a
uood agreement with the measured wire temperature.
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Table 1 Process conditions

Friction coefficient, p 0.06
Semi-die angle, o 6°
Bearing length, 1 0.5%dgy
Final drawing speed, v 11m/s
;ifn"F:jamre of surrounding 39°C
tl"emperature of cooling water 28°C

in block, T¢..

Initial wire temperature 47.5°C
Heat partition coefficient, m 0.8
Material of tip Tungsten carbide
Material of die case Steel (AISI 1045)

Table 2 Present pass schedule

Pass No. . Exit wire Reduction in
diameter {mm] area [%)
1 pass 2.88 19.0
2 pass 2.56 21.0
3 pass 2.30 193
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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Table 3 Drawing force and consumed power to draw the
wire at each pass

Pass No. Drawing force [N] Consur[n&% power
1 pass 23434 6534.2
2 pass 2301.4 §126.9
3 pass 1816.5 7941.8
4 pass 1459.3 7800.9
5 pass 1186.9 7684.5
6 pass 987.8 7722.7
7 pass 814.6 7643.4
8 pass 633.6 6970.7
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