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Vibration Characteristics and Tension Control
of a Wire in WEDM

Ho-Joong Chae’, Seung-Yop Lee”

ABSTRACT

Vibrational characteristics and tension fluctuation of a translating wire in WEDM are the main problems to
deteriorate the cutting accuracy and processing performance. In this paper, we analyze natural frequencies of the
wire used in WEDM, both theoretically and experimentally. To reduce the tension variation of the wire, which
directly affects cutting performance, we have designed a simply tension reduction device using springs and rollers.
It is shown that tension fluctuation is reduced about 35 % using the passive tension controller.
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Fig. 1 Experimental schematic for measuring natural
frequencies of a moving wire

Table | Experimental apparatus composition

-
JW-35A WEDM
STK20CA-A of ORIENTAL
Supply reel
L MOTOR
Power brake ZKG-20AN of MITSUBISHI

Wire-moving | SS40E4 of SAWAMURA DENKI

part KOGYO
Wire Tension Sensor

BCL-3L of CASS
LCT-V010 of CASS

Load cell

| Amplifier

Table 2 Material properties of a wire

Diameter 0.25 mm

Density 4.197 x 10" kgym

Length i} 045 m |
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Fig. 2 Experimental natural frequencies of a wire (T =
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Table 3 Natural frequencies of a wire (Hz)

Ist Freq. 2nd Freq. 3rd Freq

T Theory| Exp. | Theory | Exp. |Theory| Exp.
30 ] 932 | 853 | 1864 | 1724 |279.6 | 257.4
6.8 | 141.1 | 142.0 | 282.2 | 286.6 | 423.3 | 428.3
10.8 | 178.6 | 180.6 | 357.2 | 364.2 | 535.8 | 553.3
20.7 ] 247.0 | 260.2 | 494.0 | 522.2 | 741.0 | 780.0
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Fig. 3 Natural frequencies of a translating wire
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Fig. 10 Frequency response of tension using tensioner
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Fig. 13 Frequency response of tension using tensioner
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Table 4 Reduction rate of tension variation

peak-to-peak ms
Tensioner 19.65 % 13.70%
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