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Prediction of the wire temperature in a high carbon steel drawing process
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Abstract

Drawing is one of the oldest metal forming operations and has major industrial significance. This process
allows excellent surface finishes and closely controlied dimensions to be obtained in long products that have
constant cross sections. In drawing of the high carbon steel wire, exit speeds of several hundreds meters per
minute are very common. Drawing is usually conducted at room temperature using a number of passes or
reductions through consequently located dies. In multi-stage drawing process like this, temperature rise in
each pass affects the mechanical properties of final product such as bend, twist and tensile strength. In this
paper, therefore, to estimate the wire temperature in multi-stage wire drawing process, wire temperature
prediction method was mathematically proposed. Using this method, temperature rise at deformation zone as
well as temperature drop between die exit and the next die inlet were calculated.
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Fig.1 Drawing die in wire drawing proCess
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Fig.2 Multi-stage wire drawing machine
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Tablel Process variables

Friction Semi-die | Bearing | Final drawing
coefficient angle length speed
p a 1 v
0.06 6° 0.5xdgy 11 m/s
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Table 2 Pass schedule
resen. | oo | "ot
1 pass 2.88 19.0
* 2 pass 2.56 21.0
3 pass 2.30 193
4 pass 2.08 182
5 pass 1.89 174
6 pass 1.72 172
7 pass 1.57 16.7
8 pass 1.45 14.7
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Table 3 Wire temperature at die inlet

Wire temperature [°C}

Pass no.
Measured value Calculated result
1 pass 47.50 47.50
2 pass 61.50 60.52
3 pass 72.30 67.83
4 pass 68.90 69.79
S pass 72.40 69.40
6 pass 68.80 68.74
7 pass 66.30 68.93
8§ pass 72.80 69.16

Table4 Wire temperature at die exit

Wire temperature [°C]

Pass nb.
Measured value Calculated result

1 pass 122.80 134.72
2 pass 165.30 168.51
3 pass 170.50 173.77
4 pass 177.80 174.11
5 pass 174.90 172.36
6 pass 170.30 172.28
7 pass 167.70 171.55
8 pass 165.50 163.34
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Fig.3 Wire temperature at die inlet
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