gAdFerax) A 2@ A1 E 20043 1Y)

Journal of the Korean Society of Precision Engineering, Vol. 21,

No. 11, November 2004. .

ER HSEX|E &% 0|0 7 w9

e sS4

Y71’

Machining Characteristics of Wire EDM Using ER Brake System

Key Sun Kim"

ABSTRACT

This paper presents vibration characteristics of a wire cut discharge machine in which an electro-rheological brake
actuator is used to control the wire tension. The ER brake actuator has several advantages including design simplicity,
fast response time and real-time controllability. On the basis of the tension level required in the machine an
appropriate size of the ER brake actuator is devised. The ER brake actuator is then incorporated with the machine and
the field-dependent wire tension is experimentally evaluated. The straightness of the workpiece is also empirically
investigated by changing the intensity of the electric field.
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T; = shear stress of ER fluid
77 = apparent viscosity of ER fluid

¥ = shear rate of ER fluid

7,(E) = yield stress of ER fluid
J = the density of the electric field.
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Fig. 1 Photo micro-structure of ER fluid (particle size :
above 88 1m)
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Fig. 3 Yield stress vs. electric field
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(a) Conventional Wire EDM
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(b) Tension control with ER break actuator

(¢) Photograph of installing ER break actuator
Fig. 5 Schematic configuration of Wire EDM
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Fig. 6 Schematic configuration and photograph of ER
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Table 1 Experimental conditions

No load voltage 70V
On time 6 flsec
Off time 14 [isec
Servo voltage 4 vV
Water flow 15 1/min
work feedrate 0.4 mm/min
resistivity 4><104 Q- cm
water Pressure 0.8 MPa
Flow rate 15 l/min
feed 10 m/min
Wire materials Brass
Diameter $0.25 mm
electrode Tonsik
ensile
! 443 MPa
Strength

Table 2 Properties of workpiece

Composition [%] Tensile
Hardness
C|Cr|Mo|Ni| V Strength
1.53111.210.80}0.10{ 0.21 | 1,080 MPa 80 Hs
5. 48 a J s
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