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ABSTRACT

Recently, high-efficiency machining in the production of high-value products with complex shapes has
constantly been required along with the need for hybrid machining. In this study, in addition to wire-cut Electric
Discharge Machining (EDM) and vibration, we present the possibility of a hybrid process by carrying out an
experiment with aluminum alloy, and the hybrid process determines the nature of the surface. The selected
experimental parameters are waveform, amplitude, peak current, and two-dimensional (2D) vibration. The
experimental results give the guideline for selecting reasonable machining parameters. The surface roughness was
improved about 20% with increases in the amplitude of the vibration.

Key Words : Aluminium Alloy 6061(ZF0|& &2 6061), Wire-cut ED.M.(2F0]0] Zd 2 7ItE), Vibration(Z!
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Table 1 Specifications of sweep function generator AfRETE A (9)IM Teke A Fdd ¥
Item Specifications o2 wlr,t)8 W5 EWE FaA T,

21 (12)9 & 3 4 3l

Model FG-1880B 4 (D% 2] v At
Wide frequency range (Hz) 0.004 ~ 4M . (1— p'U2 /7) 1 [T )

Sine, triangle, square, " (1+ )— ( v 7) 27 P
Waveform TTL pulse \/ pal 0) = o0/
Output(Amplitude) (Vp-p) 1 ~20 o9} zro] AEZ Aol oA A o].oﬂ A uARL
LOG/LIN. sweep mode 4-Decade/3-Decade E2 Folx 9ol T /FAFFE 3 Bt
A9l A A o vEA 72 7)o A = glo

VCG input 1:10000 8}A] | 2kolof F&71l P%Q o}o]of

E O S0} YASE Bk 49E g, shojoje]

AAEZ 02 ~ 03 mmZ 3] Z7] gE&e] FX
g =—mm /4w, + 200, +0%0,,) 6 @ Solofe] B 2 Hol7h Yk
A7 me Al WE, b sholole] Folny. 3. &d = H 4

21 (6)= 2 3)°ll tidste] Helshd,
pwy+2p 0w, p vV w,, — T, =0 ()
7] A,
p =ptmpb’/A=p+p, ®)

otk o] Azwel LEAFTFE 4 (52 pE A
(3]

®°) p 2 dAste] 9e & ot
(p+ p, v* t
. n - a

Fig. 2 Experimental setup for the hybrid WEDM
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Fig. 3 The micro stage
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Table 19] UERAQLT, A%ol AL sfolo] WF (o)

& AF 025 mme| & o= ol wid SHA= Fig. 4 Schematic diagram of the hybrid wire-cut

Table 2¢ WERH AT E.D.M.
B AP A" &FvulE e 6061 Al
7] 20 x 20 x 5 mmE 48709 AFAHES A Table 5 Test conditions
stk AgHe] & AEd JAH dds Item Specification
7
Table 3 Bt 4] WERHAT. Direction 2-dimensional
_ Waveform Square, Sine
32 AE Y
Amplitud - 7, 20
Fig. 4= $}olo] A wbA7FE7]oA AldHe] A plitude (Vp-p)
Peak current (A) 12, 14, 16
Table 2 Mechanical properties of wire Frequency (Hz) 65, 130, 195, 260
Item Specification
A L Hnoz AFAHL 2o A
Diameter (mm) 0.25 e e 1% ntolzel Ael
TAsIE o, BHzAL Table 5o YeERA npe}

Density (kg/m) 4.197 x 10" Zo] RH3L AL 13 v, Wl " FA ATE
7 ps, 7 &£EE 2 mm/min, 7FETEFS 230
2, 9432 73, ARI%E, J1Z@YuiHAhe
7,20 Vpp OB, AV ARE 120014 16 A7HA] 2 A
Ao =2, FFE 6594 260 HzZ7hAl 65(aF31
T 0.58]) HzzbAe| wel ™2 dd8Es Aldst
Zn Mg Fe Si Cr Cu Al 9,

Table 62 ®WH AAY] FAHAz=®S YehlH
xH AAY] SHl AHEH FH A=
Surf-test SV-414 22 BH AZr|e] HE3 =

Length (m) 0.46

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

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

Table 4 Mechanical composition of work-piece

Aluminium alloy 6061 e 98l IR FHE 9E F 2 2= o8
FZol= A = Ql Ho
Item Specification mm, 7IEdel= 2 2= ghel sl ‘{ mm,
e 25 m AAEReN sted NdUe 4
Ultimate strength (N/mmz) 305 2 A" T 2% gold 9o &8y AAhske]
2 7MapEE o 2 112 % = 12100
Yield strength (N/mm?) 245 AZtagFo 2 o|FAAE et ST
Elongation (%) 14
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Table 6 The specification of surface roughness
measuring instrument

Item Specifications
Model Mitutoyo SURF-TEST SV-414
Limit indication (Ry, wm) 600
Cut off value (mm) 0.08 ~ 8
Basic range (mm) 025 ~ 8
Stylus force (N) 0.00392
Driving speed (mm/sec) 002 ~ 1.2
Stylus tip radius () 5

Table 7 Specifications of measuring field

emission scanning electron microscope

Item Specifications
Model JSM 7401F
Resolution (nm) 1.0, 1.5
Accelerating Voltage
0.1~30
V)
Magnification x 25 ~ 300,000

Typel X=70 mm, Y=50 mm
Stage Type I X=110 mm, Y=80 mm
Type III X=140 mm, Y=80 mm

57 9 71E7125EH HEolRy), 104
AA7IRz), &€ Hd AD7IRa)E FAHT
O F qkE By AAY) @S AA4sko 43 =
BiakS HolHZE AHEATh
Table 72 AALEY

emission scanning electron microscope)2] LAY
el o gtk AlgHe] w9 #42 10008 2
Aot BEsATh

ol Lo
& do

A 2@ W] 7 (Field

Fig. 55 ¢tolojznl A 22902D)eg F=
O|F4EE 2 mm/min, £}olole] HFLE 0 Hzol
A1 260 HzZ7HA| 65 HzZbA o2, WHstA 7S o
=7t A F(peak current)ol] wE H2bHol| e W
AA7 54L& YEa ok
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