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A Study on the Dieless Wire Drawing Using Microwave
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ABSTRACT

Micron-sized metal wires are widely used in industries such as filtration, catalyst and composite materials, etc. In the

wire drawing process, the die that is used conventionally is an effective and, at the same time, sensitive component. However,

a typical array of the dies has caused many problems in the wire drawing process, e.g., large frictional force on the interface

between wire and the resulting high heat generation, precise adjustment of the dies, extended cooling system, die abrasion,

etc.. Because of these problems, there have been many works that are aiming at improving the efficiency of wire drawing

process by analyzing the die geometry and by applying advanced die material to prolong the die life or even at developing a

dieless wire drawing system.

This paper is dealing with developing a new wire drawing system that is applicable o reduce the wire drawing steps with
high draw ratio. The new wire drawing system does not use the dies, but use the self-induced heater that works on the basis of

the resonant phenomenon of wire material. The electromagnetic wave is the heating source. The results of the study on the

diameter reduction and microwave flow analysis show that the heating effectiveness of the wire is influenced by the energy

distribution in the microwave propagation chamber. We can obtain diameter-reduced wires by using microwave in the dieless

drawing process. Microwave as a heating source is capable of producing wires without applying dies in wire drawing process.

Key Words : Microwave (°} 0] 2 2 3}), Metal wire (7] & 2} 0] o), die drawing (tho]Q1), dieless drawing (Tho} ] 22l

W), induction heating (% =71€)
1. Introduction
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2. Experimental system

2.1 The new dieless drawing system
A 22 microwave dieless drawing system < Fig.1
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Fig.1 Photograph of the dieless wire drawing system using
microwave.
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Fig.2 Photograph of the heating device using microwave
generated from the magnetron.

2.2 Heating device .
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3. Experiments
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Fig.3 Configuration for the dieless drawing system using

microwave.



Table 1. Specifications of the material and experimental
conditions of the dieless drawing

Material copper
-
Mean diameter 0.5mm
Ccv 1.85%
Initial velocity (V1) Smm/sec
Initial diameter of the wire (D1) 0.5 mm
Variation of draw ratio 1.1-14
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4. Results and Discussions

4.1 Simulations of the energy distribution
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Fig.4 The simulation result for the energy distribution in
the microwave chamber.
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Fig.5 Photographs showing the breakage ends of the wire.



4.2 The efficiency of the diameter reduction
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Fig.6 Photographs
diameter(40X).
(a) : initial wire, (b) : the drawn in DR1.1,
(b) : the drawn in DR1.2, (d) : the drawn in DR1.3,

(¢) : the drawn in DR1.4

of the reduction of the wire

Table 2. The reduction of the wire diameter according to
the draw ratio

Classification | Draw ratio(V2/V1) | Mean diameter | CV(%)
(a) 1 0.5 1.85
(b) 1.1 0.478 2.21
() 12 0.459 372
(d) 1.3 0.439 4.44
(© 1.4 0.424 427
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Fig.7 The reduction of diameter of the wire according to
the draw ratio.
(a : experimental, b : theoretical )

5. Conclusions
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