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ABSTRACT: The main content of this paper concentrates on studying of designing and
manufacturing a small- size electrical discharge machining (EDM) machine in order to meet the
domestic demands in the field of machining the geometrically complex shape machine elements, hard
materials or in case of severe requirements of precision, surface roughness. These above cases can not
be performed with the traditional machining processes. Based on the results of studying the working
principle of the EDM method, the solutions for automatically controlling the tool electrode, all
necessary materials available in vietnamese market, an EDM machine is successfully constructed. This
machine includes the mechanical part, the electrical components (pulse generator), automatic control
mechanism of tool electrode, pump system, filter, lighting, etc The initial machining operations have
been also realized to determine some important technological parameters as well as to evaluate the
obtained machining quality of this machine.
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1. INTRODUCTION particles. In industry, kerosene is commonly

The main components of an EDM machine used as the dielectric. This one also plays the

is described in figure 1. Both the tool usually role of a coolant for the machined area and is

made of graphite, copper, Cu- Wo alloy and the an important factor to determine the sparked

workpiece electrodes are connected to a DC gap, the machining precision and the wearness

. . . ratio of electrodes etc.
pulse generator.The vertical feeding motion of

Servo-
controlled
feed

the tool is realized with an automatic control
mechanism either with the aid of DC motor, Sparks Tool holder (=)

DC servo motor or hydralic cylinder etc. When

the gap between the two electrodes is small

Filter
enough, the materials from both the two

Pump

electrodes will be removed with the creation of

. . . . Fixture Workpiece (+)
sparks and the flow of the dielectric liquid. de pulse generator

A pump system with filter is necessary to Figure 1. Scheme of EDM method

circulate the dielectric mixed with the burning
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Electrodes and some other accessories of

an EDM machine are represented in figure 2.

Figure 2. Master at top, badge die workpiece at

bottom, oil jets at left (oil has been drained). Initial
flat stamping will be "dapped" to give a curved

surface. [8]

Nowadays, sinking EDM machines are
commonly used all over the world for many
industrial ~ applications. =~ Many  succesful
researches in the field of designing and
fabricating EDM machines are continuously

obtained.

Some patents form[5] to [12] relating to

EDM machines are introduced in references.

Combining with the technique of CNC,
rather complex shape can be created on a

sinker EDM machine as shown in figure 3

Figure 3. A 3-D complex shaped workpiece
machined with a sinker EDM [8]

In Vietnam, many scientific and technical
researches have been performed not only in
the sector of industry but also in the sector of
universities and institutes. Some typical topics

can be found in references from [1] to [7].

2. DESIGNS AND OBTAINED RESULTS

2.1. Mechanical Design

The main features of the fabricated EDM

machine can be summarized as follows:

- Overall machine dimensions: 800mm x

800 mm x 1500 mm
- Weight: 400 kg, approximatively.
- XxYxZ=300mm x 250 mm x 120

mm

The two translational motions X and Y are
manually obtained with the help of a ball
screw-nut mechanism. These are motions of the
working table that holds the workpieces and

fixtures during the machining process.
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Figure 4 The working table X- Y

The feeding motion or the Z motion of the
tool electrode is automatically driven with the
presence of a DC print motor and the ball
screw-nut mechanism combining with the two

linear guides as indicated in figure 5

Figure 5 Z-motion mechanism

An additional rotational motion is perform
by a DC motor with the belt transmission. This
motion is used when necessary. The maximun

rotational velocity is of 150 rpm.

2.2. Electrical design and control circuit

The 2 KW pulse generator is designed and
fabricated based on the resistor- capacitor type.
By changing and combining the values of
resistors and capacitors, we can supply

different frequencies. The relationship between

the obtained surface quality and the machining
frequency is expressed as in the Figure 6. The
higher the frequency is, the better the surface

quality is.

6 nham, R,

/ T lhép

Tén 8 cao

Figure 6 Influence of the machining frequency on

the surface roughness [1]

The amplitude of the pulse is also an

important parameter.

According to [1], the surface roughness
depends on the energy of a pulse and has a

profile as illustrated in figure 7

Figure 7. The surface roughness of workpiece

obtained by EDM process [1]

A simple solution is chosen for the
automatic vertical feeding motion. The tool
electrode is driven with the aid of a DC print
motor and the OP-AMP circuit illustrated in

figure 8

The input signal is the potential between

the two electrodes that varies with the spark
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gap while machining. This leads to the speed
and the rotational direction of the driving

motor.

+9y

DCMOTOR

Figure 8. DC motor driving circuit

2.3. Obtained workpieces

Some typical workpieces machined with
this EDM machine are presented in figure 9

and figure 10

Figure 9. Copper tool electrodes and machined

products

Figure 10. Fixture and the workpieces

3. CONCLUSIONS

A small R-C type EDM machine has been
successfully designed and fabricated. Some
initial results are obtained to establish the
relationship between the surface roughness and
the pulse parameters such as frequency,

amplitude etc.

Other tests are being performed to
investigate the productivity, the wearness ratio
of the tool electrode with various materials.

The machining precision is also our concern.

In the near future, a transistor type pulse

generator will be studied and fabricated.
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THIET KE CHE TAO MAY TIA LUA PIEN LOAI NHO

Phan Pinh Huén

Faculty of Mechanical Engineering , Hochiminh City University of Technology
National Key Lab of Digital Control and System Engineering, VNU-HCM

TOM TAT: Néi dung chinh bai bdo tdp trung vao viéc thiét ké ché tao mét mdy gia cong tia

lira dién nham ddp tng nhu cdu trong nwée vé lanh viee gia cong cdc chi tiét mdy cé hinh ddng hinh hoc

phikc tap, hodc do cung vat liéu chi 1iét cao, hodc cé yéu cau cao vé @ chinh xdc, vé dg nhdn bé mat.

Véi cdc truong hop trén, ta khong thé gia cong bang cdc phuong phdp gia cong co truyén thong. Duwa

trén cdc két qud nghién civu vé ngyén Iy gia cong tia liva dién, cdc gidi phdp diéu khién tw déng dién cuc

dung cu, cdc logi vat ty hién co o thi truong Viét nam, mgt mdy gia cong tia lia dién da duoc ché tao

thanh cong.Mdy nay gom cé phan co, phan dién (bé phdt xung), phan diéu khién tr déng dién cuc, hé

théng bom, loc, chiéu sdng v.v...Cdc qud trinh gia cong EDM ban ddu ciing da dwoc thye hién dé xdc

dinh vai thong s6 cong nghé quan trong ciing nhw ddnh gid chat lwong gia cong dat dwge ciia mdyndy

[1].

[2].

[3].

[4].
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