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Main axis

' Power cable
Leaf spring __Actuator
- heel \ Working tank
Iny whee Shaft Wire
—
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Flexible tube Power cable
for guiding wire
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compression
spring \/
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discharge gap/ “Electrode
control device :
Workpiece

Electrode

Schematic view of snake-type curved hole machining system
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Three devices constituting of the system




_ Linear actuator
Dielectric unit Main axis Wirelnut Ball screw
Servomotor

/ Linear scale

Tabular jig—

Shaft—— Pulley Motor
Flexible tube driver
L PC
Working tank E“der/ )
Working f&uid P P'snf;}é _L-shaped jig o p
i o ny
Helical
Compression 
spring
El _— | / \ |
e Workpiece Flexible
Tube

Schematic view of machining direction determining device

L1

Ls1 L2

Ls2

Ls1 =fi(h), Ls2 = f2(h)
s
L1=Lsi+h=fi(h)+h
L2=Ls2+h=f2(h)+h
oL La
=fi(h) + h: f2(h) + h

Motions of helical compression spring and electrode




/L-shaped Jig
Slider
/Linear scale

/

Main axis
Wire
Pulley
Linear actuatorr/
Servomoto
Ball screwﬂ \\ .
Nut Tabular jig
Linear scale
_ Shaft———
Helical _
compression Flexible tube
spring
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200mm
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Overall view around EDM main axis of the device

* hStart = 21mm, L, = 2h, L, = 2.5h ( Li:L=2: 25)

Shaft—— /Cl)mm
Spring/ /Smm
Electrode/ /9mm
/13mm
/17mm
/21mm
23mm
15 -
mm /25mm
(@ Omm (b) 21mm (c) 24mm ___27mm
___-29mm
__-31mm
_33mm
———35mm
( NEinish = 35mm )
(d) 27mm (e) 30mm () 33mm

Obtained motions of spring and electrode, and change in
electrode position according to amount of EDM main axis feed




*hStart:21mm, L1=2h, L2=3h(|_1:|_2:2:3)

Omm
Shaﬂ/’; élmm
Spring 5mm
Electrode/ __—9mm
/13mm
/17mm
21mm

/
15mm /23mm

—
(@ Omm (b) 21mm (c) 24mm ——25mm
 27mm
\
29mm
™~
31mm

( NEinish = 31mm )

(d) 27mm (e) 30mm () 33mm
Obtained motions of spring and electrode, and change in
electrode position according to amount of EDM main axis feed

( hStart = 21mm)
* Machining time : 230min.  « Machining time : 220min.
 Removal rate : 79mm3/min. ¢ Removal rate : 80mm?3/min.

15mm
(@) L1 =2h, L2=2.5h (b) L1 =2h, L2=3h
L1:L2=2:25 Li:L2=2:3
(Neinish = 35mm ) (hFinish = 31mm )

Section views of machined workpieces




% hsart = 21mm, Ly = 2h, L,=2.5h (L1 : L, =2:2.5)

Shaft—
Springj __-Omm
Electrode /5mm
10mm
/15mm
21mm
15mm /23mm
(@) Omm (b) 21mm (c) 24mm __-25mm
___27mm
___29mm
——30mm
( PEinish = 30mm)
(d) 27mm (e) 30mm (f) 33mm

Obtained motions of spring and electrode, and change in
electrode position according to amount of EDM main axis feed

L1 =2h, L2 =2.5h
L1:L2=2:25 * Machining time : 170min.
[hsm =21mm ] * Removal rate : 78mm3/min.
NEinish = 30mm

Section view of machined workpiece




Control device [, =0 “driverl  [Motion controller
Linear actuator Counter device PC
Encoder—___
Servomotor—-{—___ Insulator Main device
Guide—| : :
Ball screw—_ Main axis
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Linear scale
i id Shaft 2 N
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Schematic view of experimental device

Main axis Linear scale
Linear actuator
/L-shaped jig
Shaft 1
Power cable
Shaft—
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Electrode

100mm
_

Overall view of experimental setup




(a) (b) () (d)
Shaft 2—_

Shaft 1—

Target of shaft action and electrode motion

Envelope of
electrode locus

(a) Electrode locus

(b) Longitudinal section of workpiece

Obtained electrode locus and
expected sectional shape of machined workpiece




30mm

/

Electrode

Power
cable

(@) Omm

Shaft 1 —

Llnk\
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Shaft 2

(b) 12mm

(c) 24mm (d) 36mm (e) 50mm

Obtained motion of the electrode
according to amount of EDM main axis feed
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(a) Front view (b) Side view

Dimensions of electrode used in machining experiment




Fabricated part
(b) X1 — X; section
20mm
[
(c) Xz- X; section
. 10mm
Machined hole Y —
by drilling (d) Y-Y section
Xz Xz (half piece)
30mm
X1 X1 | Machining time: 164min.

Y |Removal rate: 95.4mnP/min

(a) Longitudinal section
Section views of machined workpiece
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