Effect of Hot Zone in a Microwave-Heated Wire Drawing Process
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Fig. 1 Schematic description of the experimental system.
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Fig. 2 Photogra(gr)\s of experimental device: (a) hot zo%%)(b) output wire
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Table 1 Experimental conditions

stainless steel wire

diameter (mm) : 0.9754
C.V.(%):0.9412

Material

Feeding velocity 0.3 (m/min)
Drawing ratio 1~1.6
Hot zone temperature 1,250~1,300 (C)
Hot zone length 55 (mm)
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Table 2 Wire diameter according to various drawing ratios

D.R. 1 1112 | 13|14 |15 |16
Output wire
diameter, mm 0.975]0.928|0.876|0.838 |0.814 0.783|0.763
Diameter
reduction ratio, % 0 |4.782|10.166|14.042|16.527|19.675|21.677
CV.,% 0.941]1.319|1.431|1.817|2.127|2.477|2.856
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Fig. 3 Photograghs of metal wires: (a) normal stainless steel wire
(b) drawn stainless steel wire
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Fig. 4 Comparison of theoretical result with experimental result
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Fig. 5 SEM(x10000) Photographs of metal wires: (a) normal
stainless steel wire (b) drawn stainless steel wire
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Fig. 6 Qualitative comparison of normal stainless steel wire with drawn

stainless steel wire by XPS spectrums
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Table 3 Quantitative component comparison of normal stainless steel
wire with drawn stainless steel wire

specimen element peak At., %
N | Cils 284.96 77.56
ormal
stainless steel Ols 531.37 16.11
Fe2p 711.43 2.25
. Cls 285.11 57.52
Drawn stainless| ™ o1 531.26 30.63
Fe2p 711.39 3.16
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