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ABSTRACT

The production of high value-added products requires efficient processing and this constant demand for
complex shape processing has led to the need for hybrid processing. In this study, the surface characteristics
of hybrid machining, which combines wire-cut E.D.M and vibration, are examined. The selected experimental
parameters are verticality, waveform, amplitude, peak current and frequency. The experimental results provide
a guideline for selecting reasonable machining parameters. Surface roughness was improved by increasing the
amplitude of the vibration.
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Table 1 Specifications of sweep function generator

Item Specifications
Model FG-1880B
Wide frequency range (Hz) 0.004 ~ 4M

Sine, triangle, square,

Waveform TTL pulse

Output(Amplitude) (Vp-p) 1 ~20

LOG/LIN. sweep mode 4-Decade/3-Decade

VCG input 1:10000

Table 2 Mechanical properties of wire

Item Specification
Diameter (mm) 0.25
Density (kg/m) 4.197 x 10

Length (m) 0.46

Table 3 Chemical composition of work-piece Al
alloy 6061(wt.%)

Zn | Mg | Fe Si Cr Cu Al

0.062{1.002| 0.5 |0.704|0.198 | 0.215 | remainder

Table 4 Mechanical composition of work-piece
Al alloy 6061
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Fig. 4 Schematic diagram of the hybrid wire-cut
E.D.M.

Table 5 Test conditions

Item Specification
Ultimate strength (N/mm?) 305
Yield strength (N/mm?) 245
Elongation (%) 14

B Ao AMg" &FrE 5 606141 =7]

Item Specification
Direction Verticality
Waveform Square, Sine

Amplitude (V) 7, 20
Peak current (A) 12, 14, 16

Frequency (Hz)

65, 130, 195, 260
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Table 6 The specification of surface roughness
measuring instrument

Item Specifications
Model Mitutoyo SURF-TEST SV-414
Limit indication (Ry, /m) 600
Cut off value (mm) 0.08 ~ 8
Basic range (mm) 025 ~ 8
Stylus force (N) 0.00392
Driving speed (mm/sec) 002 ~ 12
Stylus tip radius (¢m) 5
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Fig. 5 Surface roughness according to peak

current of vertical vibration
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