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1. ART POWER SUPPLY INTRODUCTION

ART is producing three power supply
units, the P30, P60 and P120, all of

which were designed by electronic

experts. Using the latest micro

processers we have been able to ] = o)
produce machines that feature expanded 55
automatic control and monitor during 0000jp o
EDM processing that result in much O === O
greater efficiency.

)

There are three voltage selections 90,

160, 260. Range of current is 1.5A,
3A, 4.5A, 6A, 9A, 12A, 15A, 21A, 30A,
45A, 60A, 120A.

DURATION 2 Use€C ..us.. .. 1800 Usec
INTERVAL 2 UseC ........ 900 Usec

The design features an automatic
monitoring system and protection 1= 2

against current surges. Transistor

is protected against overloads and
temperature control. When properly
grounded the power supply unit will
not produce shocks or other electrical

problems. The operation will be safe.

Our EDM's components use of USA, European manufacture and all are
standard module designs. Replacement will be easy. We employ
enhancement quality control methods and test each machine for

120 hours prior to shipment.

ard | weesomenev o | 2
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2. EDM PRINCIPLES AND TECHNOLOGY

Electrical discharge occurs in a tank filled with dielectric
fluid. The object to be cut or machined is called the work
piece. The cutting tool is an electrode. Both are submerged
in the dielectric fluid and separated by a .very small gap.

During machining power flows to the work pieces and the electrode
creating a strong electrical potential. Due to the gap between
the two and the insulator flooding it there is no sparking or
arcing, but the servo mechanism continues to reduce the gap until
a spark occurs. Actually a period of around one second long is
enough for several, thousand sparks.

At the point when the spark occurs, the current is converted to
heat and the work piece is strongly heated. If the current is
interrupted. The discharge channel explosively evaporate carrying
away melted material from the work piece. This leaves a small
crater. Should discharge resume the crater will grow removing
more and more material., Since there is no contact between cutting
tool and work piece and no physical force applied the shape

which is cut will exactly match the shape of the electrode.

Now we'll try to understand the physical characteristics of EDM.
When voltage is applied to the electrode and the workpiece an
electrical field forms as the voltage builds up. Conductive
particles present in the fluid collect when the field is strong
and form a bridge or discharge channel. At the same time
negative particles are emitted from the electrode which impact
neutral particles in discharge channel and split forming positive
particles. This is called impact ionization. The negative flow
toward the positive and the positives flow toward the negative
and electrical current is established. Current increases to

the maximum, temperature and pressure peak (temperatures are
around 10,000C) and vapor bubble expands greatly.

When current is interrupted the discharge particles collapse
and the vapor bubble evaporates. The dielectric fluid cools the
high temperature metal and flushes away the particles. Some
graphite and gas is produced as a break down product from the

fluid.

i
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Now we understand the principles and physical characteristics of
EDM. There are many factors that influence EDM efficiency. For
example, polarity selection; matching of amperage and duration.
Electrode wear may vary from 0.3% to 99.77% depending on those
factors. Careful control of those variables gap, polarity,
amperage, duration is essential to be sure of machining at

maximum efficiency.

o ‘ ART PRECISION MACHINERY CO,, LTD.
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3. ELECTRODE MATERIAL

Theoretically any material which is a good electrical conductor

can be used. Materials with the highest melting point and the
lowest electrical resistivity are in theory the best. Cost .
analysis show that in EDM, electrode cost is. the c¥itical factor™
so selection of electrode material, the quantity and the method

of manufacture are all important and needs careful consideration.

Electrode materials can be divided as follows:

- Silver tungsten

- Copper tungsten,

- Copper graphites (Combination of metallic and non-metallic
materials)

- Chromium copper

- Electrolytic copper

- Graphites (Non-metallic materials)

- Brass

- Aluminium alloy

- Steel

Of all the above electrolytic copper is the most popular. Silver
tungsten, copper tungsten are both quite expensive, so their use
is limited to very small high precision party. After cost, the
most important factors in electrode selection are low wear and
ease of shaping.

GRAPHITE features low electrode wear and high removal rate but
due to low density, it is difficult to form & breaks easily.
Graphite is best employed when fine finish is not required.

STEEL can be used as an electrode but efficiency is lower :than
copper or graphite. Its most important EDM application is in
the machining of split lines plastic mold and die casting dies.
In these cases, the upper part of the mold or die is used as
the electrode.

o ‘ ART PRECISION MACHINERY CO., LTD. 5
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3-1 ELECTRODE MATERIALS CHARACTERISTICS

ELECTRODE MELTING RESISTIVITY DENSITY

MATERIAL POINT Amndm g/mt
SILVER TUNGSTEN 0048 0016
R — 0055 0015
O GRAPHITES' 004 0027

CHROD&I)‘;D;ER 00236 00081

e 1083 00167 00089

GRAPHITES 3700 0085 — 0015 00015 — 00018

BRONZE 1060 0082

STEEL 1539 00971 00087

ordd { ART PRECISION MACHINERY CO,LTD. | 6
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3-2 ELECTRODE METHODS OF PRODUCTION

- Traditional machining methods such as turning, milling,
shaping, grinding, engraving .... etc.

- Stamping or conining

- Extrusion or drawing

- Galvanic plating

1. The above methods of production are all suitable. Selection
of one depends on electrode material.
In designing an electrode special attention should be paid to
flushing:of particles so as to ensure high removal rates. '

2. If electrode shape is verj complex or convoluted, it may be
produced in two parts.

3. Irregular shapes must be centered on easily measure axis.

4, Long, thin electrodes must be installed with current supplied
to the ends as well as the center thereby ensuring even disc-
harge over whole length.(Fig.1)

5. Small diameter hole require pipe electrode to ensure high
efficiency in flushing and draining.(Fig.2)

6. For through the-hole machining ensure work head electrode is
thin. Thick electrodes impede particle discharge.(Fig.3)

(Fig.1)

g0_2 mm - %.2 mm
(Fig.2)
N
(Fig.3)

Qld l ART PRECISION MACHINERY CO., LTD. 7
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4, EDM APPLICATION

EDM applications depend on a'skilled'opefatof anaiyses all
the EDM'factors to produce high quality work.

- Electrode material

- Electrode volume
- Surface roughness
- Spark gap

- Electrode wear

- Removal rate'
The above factors are explained in the technology section.

During sparking (discharge) the gap area must be continuous
flushed off particles and residue and the dielectric fluid

filtered.

If flushing and draining are not good enough turn the vertical
servo switch to higher speed. To get fine finish vertical

movements must be very great.

To set for no electrode wear; when starting discharge set low
amperage. When whole area of electrode contacts work pieces,

increase amperage. This will protect sharp corners or angles.

To set servo sensitivity bear in mind sensitivity depends on
current; if current low no amplitude but high sensitivity.
When high current, high amplitude but low sensitivity.

Know and understand the discharge process.

- Refer to page 9.

o ) ART PRECISION MACHINERY CO., LTD. 8




4-7 DISCHARGE OPERATION PROCESS

- Main switch "ON".
- Electrode zero verticle
angle and at position zero.
- Polarity, amperage "AT",
duration "PA", interval "PB".
- Set servo sensitivity, gap
voltage.
- Set synchronous flushing
switch and overflow control
switch & work head lift control.
- Use the manual control to lower
the workhead to the workpiece.
- Dielectric pump "ON".
Adjust overflow gate.

- Discharge switch "ON

ARTEDM
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5. POWER SUPPLY OPERATION INSTRUCTION
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14.
15.
16.
17.
18.
19
20.
214
22
23.
24,
25
26.
274
28,
29
30.
3 s
32,
33.

ARTEDM

MAIN SWITCH

EMERGENCY STOP

DISCHARGE SWITCH

DIELECTRIC FLUID PUMP SWITCH

POLARITY REVERSE CONTROL SWITCH
AUTOMATIC SYNCHRONOUS. FLUSHING CONTROL'. -
OVER FLOW CONTROL

WORK HEAD LIFT CONTROL

PRESET DEPTH STOP CONTROL FOR ORBITTING USE ONLY
SERVO MOTOR STOP CONTROL

DISCHARGE TIMER

PRESET DEPTH ZEROING

"AT" LOW AMPERAGE CONTROL KNOB

"PA'" PULSE DURATION KNOB

INTERVAL AUTO TOGGLE SWITCH

"PB" INTERVAL KNOB

260V & 160V TOGGLE SWITCH

"BT'" HIGH AMPERAGE CONTROL KNOB

SERVO SENSITIVITY ADJUSTMENT KNOB
DISCHARGE GAP CONTROL KNOB

TOGGLE SWITCH TO CONTROL 22

WORKHEAD VERTICAL MOVEMENT ADJUSTMENT KNOB
"STABILITY" MONITORING INDICATOR LAMP
VOLTMETER

AMMETER

AUTOMATIC DEPTH INDICATOR LAMP

EDGE FINDING INDICATOR LAMP

TEMPERATURE CONTROL INDICATOR LAMP
DISCHARGE ABNORMAL INDICATOR LAMP
DISCHARGE ABNORMAL TOGGLE SWITCH

BUZZER TOGGLE SWITCH

BUZZER

PUSH BUTTON AND OFF SWITCH FOR FLUSHING
(ON-FOR LITTLE FLUSHING, OFF~FOR LARGE FLUSHING)

ard

ART PRECISION MACHINERY CO., LTD. 12




AF!TEDM

5-1 "BT" HIGH VOLTAGE AMPERAGE CONTROL KNOB

260 160
300
200 \ 200
100 100
Vo Vv

160

These values (low amperage) are only used for
fine precision work.

260 : 260 voltage discharge

POSITION AMPERAGE
Qasos wwwmn ewiome s #5558 & 5o oA
BisiBowamn sanmers vumies s s 0.5A
Taswie vvwen Eewe vevien sewe 1A
Ziwraie SNy SETHE BEEEE EER 2A
Brwww encwias SRR GRS e 3A
Qs sornibw waiE e BEEEE $E0 4A
Diwivin siavce s €oces GaEeE ¢ 0iee 5A

160 : 160 voltage discharge (without M30D)

POSITION AMPERAGE
Diaimis siaais nemnie veama seies 0A
0uBiuiniis vons newen dewes i 0.5A
Tarewamen swess sueiss ause 1A
Lare ¥ SEE DeieeE Beme s B 2A
i sl SRR S i 3A
o waians Heenss BEEEE Fee 4A
B dips wewies s e 5A
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5-2 "AT" LOW VOLTAGE AMPERAGE CONTROL KNOB

Vv

({}: Low power position for use in centering
& setting of depth.

AT : 90 voltage discharge

POSITION AMPERAGE POSITION AMPERAGE
TaSisseneasesscanss s obA 15wess o s . ssaals e TOA
Fis & wimrwn swcae w werewn e b 2leaecessnssane s sisiweil VA
4555 s o e s wivieie w el OA 3 qsme s nws dueies ae ..30A
Ble ewiion miowe o wiacs o soavac (OB 45,00 svesseeesesecdBh
P sammid i e 4 savn weiee 9A 60 vomin woazave swiwnis e 60A

V2 onimin simznin a saiaze » et 12A

Recommended intensity levels with electrodes and frontal area

INTENSITY LEVELS WITH
ERONTAL BREA Cu+ (ELECTRODES) Cr+ (ELECTRODES)
Cuw+ Gr-
Omm2~ 10mm? 3A~ 6A 3A~ 6A
10mm?~ 25mm? 6A~12A 6A~ 12A
25 mm?~ 100mm? 12A~21A 12A~ 21A
100mm?~ 400mm? 12A—45A 21A~ 45A
' 400mm? ~1600mm? 21A—~60A 45A~ 60A
1600mm? ~6400mm?2 21A—60A 60A~120A
6400mm? 21A—60A 120A

ard ( ART PRECISION MACHINERY CO, LTD. | 14
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5-3 "PA" PULSE DURATION KNOB

ON TIME

2= 2us 45= 45us 500= 500us
4= 4us 60= 60us 600= 600us
6= 6us 90= 90us 700= 700us
8= 8us 120=120us 900= 900us
10=10us 150=150us 1200=1200us
15=15us 200=200us 1500=1500us
20=20us 300=300us 1800=1800us
30=30us 400=400us

1800us

Set appropriate duration & amperage to produce the desired
finish, Min 2us at the "AT" setting, you can reach Rmax
6-9um, Max 1800us at that setting you can reach Rmax 90-
120um.

With the duration greater than 40us, duration & amperage
can be matched in direct ratio pertimitting machining with
no electrode wear. When duration is short, and current
high electrode wear increases.

éince different metallic materials have different character-
istics, it's necessary to use different duration setting
according to the table.

ord | ART PRECISION MACHINERY O, LTD. | 15
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5-4 "PB" INTERVAL KNOB

OFF TIME
1= 2us 7= 60us
2= 4us 8= 90us
3= 6us 3=150us
4=10us 10=300us
5=20us 11=500us
6=30us 12=900us

JULTT ]

2US 900us

AUTQ — INTERVAL AUTOMATIC SWITCH

If trouble such a short circuit occurs

in spark gap. Pulse interval will extend
automatically until the trouble is el-

iminated.

1. Interval PB is the time between pulses off time when
no impact ionization occurs and dielectric conditions are
re-established. Usually when the discharge is stable and.
interval is short efficiency is high and a protective
coating will form on the electrode. If the flushing is
poor, particals are not removed and machining efficiency
decreases. So, it's necessary to set the servo to raise
the electrode periodically to permit flushing.

2. No matter whether interval is short and amperage high
or interval long and amperage low, the voltage must not
change.

3. The length of interval must be set according to the materials
characteristic to ensure the greatest efficiency.

4. PB knob functions:

(1) Adjust PB knob to first position and on-time/off-time
ratios are automatically regulated according to on-
time regquirements.

NOTE: For normal and stable machining always leave PB
knob at first position.

(2) If machining is unstable then adjust PB knob manually
to increase off-time.

(3) When amperage is too low for corresponding electrode
frontal area, adjust PB knob to increase off-time, Use
the table on page 14 of the reference manual as a guide.

QUCH | 1R7 PRECISION MACHINERY €O, LTD. | 16
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5-5 SERVO SENSITIVITY ADJUSTMENT KNOB

H M L
O O O
STABILITY

g g1
ko3

g—l @ 12x|/min
1 stage @
{
$ v
12 stage

T T T e T

A A A 7 A o7

1. Servo's adjustment must be synchronized with dischargé
duration. When the indicator is steady synchronization

has been achieved.

2. The servo monitors the discharge gap during discharge.
Maintaining the proper gap is one of the most important
factors in EDM. So, we have very carefully designed this

system to enable the most difficult work to be performed.

ord ] ART PRECISION MACHINERY €O, LTD. | 17
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5-6 DISCHARGE GAP ADJUSTMENT KNOB

1. Gap average voltage is about 60V.

Gap average voltage is about 40V.

2. Is suitable for fine finish over large areas or |
deep holes where flushing is very difficult.
Gap is smaller but the current is greater efficiency

is high and it's suitable for normal work.

QU | 157 PRECISION MACHINERY GO, LT \ 18
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5-7 WORKHEAD VERTICAL MOVEMENT ADJUSTMENT KNOB

1. Switch on servo pulse for high efficiency particle discharge.

2. When servo begins upward movement the power is shut off to

prevent sparking.

oral| o eseoson ey co, . | 10
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5-8 MICRO SPARK FINISH SWITCH

MICRO SPARK

When BT or AT is set for negative discharge; that is the
electrode is (-), you must set micro spark switch from

1-11 according to the table. This will prevent arcing adding

to discharge efficiency.

od \ ART PRECISION MACHINERY €O LTD. | 20
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5-9 INDICATOR LAMP

A”aﬁ‘”lz;_?m

The discharge will be disable,
whenever the gap short condition
over a time period with the toggle

switch position at on.

—— Illumination of this lamp indicates
temperature has risen too high and

the machine will stop discharging.

The edge finder lamp lights when
the electrode contacts the workpiece,

the buzzer may also be used.

The depth indicator lamp lights when
preset machining depth is reached.

The buzzer may also be used.

Q‘d ‘ ART PRECISION MACHINERY CO., LTD. 21
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5-10 OTHER SWITCHES WITH INDICATOR LAMP

[ZD-m @M [ )

1. Polarity lamp, when on the electrode's polarity is
negative and the work piece is positive. When off
the electrode is positive and the work piece is
negative. Polarity selection depends on characteristics

of the work piece.

2. When on servo movement is synchronized with flushing.
This indicator should be used when the desired depth

is great to ensure adeguate flushing.

3. The over flow lamp shall be ON when over flow

control is not in operation.

4. Automatic stop light when used will stop discharge

and raise the workhead when the preset depth is reached.

5. Preset depth stop where the work spindle remains in
its bottom position against an electronic "stop", which
permits servo-controlled retraction in the event of ’

interference in the spark gap.

6. Locking of work spindle in any preselected Z position.

ard } ART PRECISION MACHINERY CO., LTD. 22
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5-11 OTHER PUSH BUTTONS

Pushing this button starts
discharge and discharge timer.
If any problems arise such

as fluid insufficient, too
high temperature, hole too
deep or abnormal discharge.
Discharge will automatically
stop.

Dielectric pump push button and

off switch.

A. ON (the blue push button) -
For little flushing:

B. OFF - For large flushing.

It to be noted that must push

the green push botton for large

flushing before using the little

flushing, otherwise the little

flushing can not work.

Qld } ART PRECISION MACHINERY CO., LTD. 23
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5-12 BUZZER AND DISCHARGE TIMER

BUZZER

Usually the switch is on

1 position. When using
electronic edge finder it
shall be at 0 position.

Discharge timer

[Tooo0.0|O

O
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5-13 MAIN SWITCH & EMERGENCY STOP

EMERGENCY STOP

This red mushroom switches -
off all control circuits,
while all the indicator
lamps still on.

MAIN SWITCH

ard | ART PRECISION MACHINERY CO, LTD. | 25



5-14 WORKING LIGHT OPERATION MANUAL

Lighting equipment both for operating and alarming use.

1/ Indicators:

’ ~
finy

m

A. for lighting use:

B. for alarm use:

call.

a. Alarm Indicator

b Lighting Switch

2/ Operational Instruction:

a. Turn on the lighting switch

b. Alarm indicator is off

a. Turn off the lighting switch
b. Alarm indicator is on - in
any case it may cause the

fire, such as liquid-surface

- too high. It may cut off the

is too low or temperature is

power source immediately and
sounding a "BEEP BEEP" alarm

ARTEDM
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5-15 AGAINST FIRE ALARM SYSTEM
(UNDER CUSTOMER'S DEMAND)

RELAY

PCB-026-03K

\\ I\\P\ N.C N,O
| ~ i P
o d

O

b

SWITCH

B

%
-0—0+

|

|

|

|

|

|

i

i

|

|

|

N . §

[
1
|
I
|
!
!
I FUSE
I
J
|
|
|
[

(UNDER CUSTOMER'S
DEMAND)

Features:

1. This system may allow the operator to adopt a alarm
system for himself and through the connector A.B.C.
one may line the system to other locations (see do-
tted lines). In case of fire and the operator is not
in, this system may inform the operator go back to the
firing spot immediately and power supply unit may cut
off all power sources automatically.

2. This system is adopting the infrared control system.

Power capacity is AC 250V 10A. Connector A.B.C. only

use for switching, so no power output and it has to

according dotted lines to install input power source.
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P30 5 & ## 1E BA A & = E+
P60 APPLICATION NOTE oraPHne L4 aov AT
STEEL %.".ﬂﬂ_
== : L =rs w =10 |~ - |
e v 5i = ﬁﬁ Wigs o ﬁﬁ ngﬁi = ﬁ£ < Ezzgagfz:
TIEE| |2 F|E | R 3. & ¢ 61T T2
85 z| 8% «|X S| [|W SFF < .3 61, (62|
AL B © B wl 8 .
:?F % E g tt g:Eit; '
SRS = yprRsIpe | ¥ERSkR
SAM- mm23 mm mm
AT | Pa Pes| v PLE| % Pin 2% G1 2x G2
21 10 1 & 40 33 12 55 0.090 0130
21 15 1 40 34 9 75 0.095 0142
21 20 1 40 35 7 84 0102 0158
21 30 1 40 36 4 105 0115 0178
21 45 1 40 37 25 138 0132 0202
29 60 1 40 38 1.5 145 0.150 0.225
21 90 1 40 39 1.0 140 0165 0260
21 120 1 40 40 0.8 130 0175 0270
21 150 1 40 41 0.3 125 0.200 0,295
21 200 1 40 42 - 105 0.225 0325
21 300 1 40 43 - 91 0.245 0350
21 400 1 40 43 - 75 0270 0390
30 10 1 40 34 9 82 0,108 0152
30 15 1 40 35 7 110 0120 0175
30 20 1 40 36 5 132 0135 0.200
30 30 1 40 37 3 150 0.145 0215
30 45 1 40 38 1.5 185 0160 0240
30 60 1 40 39 1.0 190 0170 0.250
30 90 1 40 40 0.5 210 0.190 0.290
30 120 1 40 41 - 220 0105 0300
30 150 1 40 42 - 192 0.220 0.330
30 200 1 40 43 - 185 0.260 0370
30 300 1 40 43 - 165 0300 0425
30 400 1 40 44 = 138 0.330 T 0470

NOTE: PB setting test always AT1, if EDM burns unstable,

increase PB setting to 2-6 ( 4us-30us).
PB sett1ng, when the fronta] area of the electrode 1s sma]]er than the

current POS., that results 1n the unsteady spark1ng, p1ease set PB stage
to extend and note the gap voltage should be setted on 30v-40V for eff1c1ency._

Always select proper AT sett1ng for e]ectrode surface
If power is increased beyond normal setting, reduce PB sett1ng (4-12).
Gap voltage should always be set at voltage level g1ven in table (tolerance + lOV)

Q‘d[ ART PRECISION MACHINERY CO0, LD, l 37
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P30 5 EE ## 1£ BA #@ = = %+
P60 APPLICATION NOTE e K oy
) STEEL %.‘.ﬂ_ﬂ.
==, w W= w = = | > -
SEEE ,%"%%%%%ﬁiﬁg g R
AEEIEHEE R ElhE 5 Gl, L62
S E §f=ms
%HJF'?BE’I *BF‘EJB%E
SAM- mm3

At | Pa Ps| v PLE| % min 7% 01 2202
45 10 1 ' 40 35 8 130 0120 0165
45 15 1 40 36 5 175 0135 0190
45 20 1 40 37 38 200 0.145 0205
45 30 1 40 38 25 225 0.165 0235
45 45 1 40 39 1.5 265 0180 0270
45 60 1 40 40 1.0 290 0190 0285
45 90 1 40 41 05 320 0215 0305
45 120 1 40 42 03 315 0230 0335
45 150 1 40 43 0.3 310 0250 0375
45 200 1 40 44 03 300 0,280 0.400
45 300 1 40 45 0.3 270 - 0320 0460
45 400 1 40 45 03 235 0360 0540

NOTE: PB setting test always AT1, if EDM burns unstable,
increase PB setting to 2-6 ( 4us-30us).
PB sett1ng, when the fronta1 area of the electrode 15 sma1ler “than the

current POS., that results 1n the unsteady spark1ng, p1ease set PB stage

to extend and note the gap voltage should be setted on 30V-40V for eff1c1ency.
Always select proper AT sett1ng for. e]ectrode surface

If power is increased beyond normal setting, reduce PB sett1ng (4-12).

Gap voltage should always be set at voltage level given in table (toierance x IDV}
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P30 # T R {F B #A 5
PEQ_APPLICATION NOTE gﬁwm * ooV AT

STEEL _ Ul

/- w w s W = S w3 .
g%% 65 4| ¢ | S|FE o & Gl G2
& = ﬁg ol b %;rEFéi A S
M 3 iy =0 | [FeEE | R
Ar | Pa Pe| v Bl % ™nl | 2xo 2362
60 10 1 + 40 36 6 195 0130 0185
60 15 1 40 37 4 250 0.145 0.205
60 20 1 40 38 3 270 0160 0230
60 30 1 40 39 2 300 0175 0.255
60 45 1 40 40 1 350 0.200 0.300
60 60 1 40 41 05 375 0215 0320
60 90 1 40 42 0.3 415 0.235 0.350
60 120 1 40 43 03 395 0.260 0380
60 150 1 40 44 0.3 380 0295 0435
60 200 1 40 45 0.3 350 0330 0470
60 300 1 40 45 03 335 0370 0530
60 400 1 40 46 03 320 0410 0610
60 500 1 40 47 0.3 300 0450 0.700

NOTE: PB setting test always AT1, if EDM burns unstable,

increase PB setting to 2-6 ( 4us-30us).
P3 sett1ng, when the fronta] area of the electrode 1s sma11er “than the

current POS., that resu1ts 1n the unsteady sparklng p1ease set PB stage

to extend and note the gap voltage shou]d be setted on 30v-40V for eff1c1ency
Always select proper AT setting for e1ectrode surface

If power is increased beyond normal setting, reduce PB sett1ng (4-12).

Gap voltage should always be set at voltage level g1ven in table (t01crance # lOV)
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ARTEDM

P30 M! % ﬁ 1’5 Eﬁi ﬁ‘-lﬂ i% g6 coPPER Z +

: | sov BT
P60 APPLICATION NOTE 8 seel 72— T

e pregey [ progm o [l e oy e =T
%8%.% %"E%E ﬁg’égl*é GiT 1G2

CleF 3| [6F u|E 2| || S|FE o O Gl, ,G2

i o < o

gm ) m 6 ol 8|8 st
Sl A i |:- 37
- oot 3 TBRERR | ¥HRERR

SAM- mm mm mm

Br | Pa Pe| v PLE| % fin 2xG1 2% G2
05 10 1 , 80 18 3 4 0042 0050
1 10 7} 80 20 4 <1 0.045 0.055
1 30 1 80 22 1 1.5 0.048 0.060
1 60 - 1 80 24 05 1.0 0.052 0068
2 10 1 80 24 6 25 0050 0066
2 30 1 80 25 1.5 45 0055 0073
2 60 1 80 26 05 35 0067 0082
3 10 1 80 26 7 4 0053 0078
3 30 1 80 28 25 6 0.068 0093
3 60 1 80 29 0.5 5 0075 0103
4 10 1 80 27 85 55 0058 0087
4 30 1 80 29 3 75 0072 0100
4 60 1 80 30 1 6 0,080 0116
5 10 1 80 28 10 7 0065 0093
5 30 1 80 30 4 9 0075 0107
5 60 1 80 31 1.5 8 0.080 0115
5 90 1 80 33 05 6.5 0.095 0J41
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P30 7% & # 1F BA fll &
P60 APPLICATION NOTE

(HI-VOLT) (= EE&R1%)

ARTEDM

28 COPPER _
i sTEELY ]+ Mn

Z 2sovBT

® oy |tk 2m ulem | 1 shy ule 2 ~FT
cma| (ROIEBEmE R S ¢ S
=z BF Z| |BFL|ZE S = ol |38 e x| S Gl, 162
x| & © Za| |8 = Wl e maé: !
73 % Bff Lf) E & £E =|E5 .
Ao = HBRSIPR | ¥ARIPR |
SAM- mm2 mm mm
Br| Pal |PB| v PLE| % in 2 xG1 2x G2
05 2 1 150 1 12 25 <1 0028 0034
1 2 1 150 2-3 15 26 <1 0030 0038
2 2 1 150 4-5 20 28 <1 0033 0045
3 2 1 150 6-7 23 30 <1 0036 0050
4 2 1 150 8-9 26 31 13 0042 0062
5 2 1 150 10-=11 29 32 25 0056 0084
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ARTEDM

P30 # & % 1E BB #A =% %%PPERi—% -
P60 APPLICATION NOTE TUNCSTEN . AT
MR AT T
5| (BERE B B e L o, o2
| ' gﬁig Eg o|kt = Egéﬁ 55523$i:i:
b el 1 % ? HORSRR | ¥ERSBR
SAM- mm3 mm mm
AT| Pal [PB]| Vv PLE| % |~-Min 2x Gl 2x G2
3 2 30 11 14 16 13 0036 0044
45 2 30 11 16 16 18 0038 0048
6 2 30 11 17 16 21 0041 0052
6 30 3 30 - 22 20 55 0048 0.060
9 4 2 30 11 19 17 26 0045 0055
9 30 3 80 - 25 22 8 0050 0063
12 4 2 30 11 20 18 4 0048 0060
12 30 3 80 = 27 23 11 0054 0068 .
15 4 2 30 11 22 18 55 0050 0064
15 30 4 30 - 28 23 13 0058 0083
21 4 2 30 6 25 18 8 0056 0072
21 30 5 30 - 31 25 18 0065 0097
30 4 2 30 6 26 18 11 0060 0077
30 30 5 30 - 33 26 25 0080 0125
45 4 3 30 6 27 18 13 0068 0085
45 30 6 30 - 35 27 32 0094 0150
60 4 2 30 6 30 18 16 0080 0112
60 30 6

30 - 38 27 40 0110 0190
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. %
Coprer é v AT
Ceen 2% NI

R B Ok
TEST CONDITION

EBE R = m  #
ELECTRODE ' ELECTROLYTIC COPPER
T &R &E& K B R

POLARITY ELECTRODE © NEGATIVE

TH 8 . §6

WORKPIECE " COPPER

nm I & IR (PEEH)
DIELECTRIC " CPC KEROSENE

I[=] o ) 2

INJECTION  ‘R5kgiem

o2l 5% R : 2086mm

TEST AREA




ARTEDM

B [/
BA #H - -
cpnmmenas (B O
COPPER , JUL
(=5 1 L wlem W E Oy W ¢ 2 ’
EB 4| ¢ IR ¥|8E of [k 8B & < ﬁ;
c|E]BE| | F|IE,E #ﬁéﬁé 5 Gl G2
)
S[B85 3| (B9 w|FR 2| || S| z| U Gly G2
& | (& B © @ wl 8 A
: g 2| 3|eh
A 3 W " | [ BRI | FERRR
SAM- mm mm mm
AT | Pa Pe| v PLE| % min 2x Gl 2x G2
3 2 3 40 18 42 <1 0.050 0058
45 2 3 40 19 40 <1 0052 0061
6 2 3 40 20 38 < 0.055 0065
9 2 3 40 22 35 1 0060 0072
12 6 4 40 24 30 35 0080 0.096
15 6 4 40 25 27 55 0.085 0103
21 10 5 35 27 23 16 0100 0122
30 10 5 35 29 20 27 0125 0153
30 15 5 35 30 20 48 0135 0167
30 - 20 6 35 31 25 36 0150 0.185
45 15 5 35 32 20 65 0180 0220
60 15 5 35 33 20 90 0.225 0270
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§M9) STEEL

#steel 77— M

+ ZGOVBT
govAT

2 OB 1E
TEST CONDITION

BB o
ELECTRODE " STEEL
B R 3R = IFE R
POLARITY ELECTRODE - POSITIVE
T A # . i
WORKPIECE " STEEL
o I A& IR (P EIBH)
DIELECTRIC " CPC KEROSENE
=] D _ 2
INJECTION : OSkg/em
55 5% [ 15 © 200mm

TEST AREA




ARTEDM

[/
P30 # & ## 1 BB A =X [ STEEL +260VBT
ZEN
P60 APPLICATION NOTE R - sov
g/ STEELY /- il
SR I} = |ias 5
saES| [my[memyl [ ofm el i
“ | BFIBRFEE (RS & S Gl G2
BBz |p5z|lpEe|E0 5| o &
- B|EBIL|RS| 4 Bt z| U Gl; ;62
(8 3 e &L ==t
(&) 5 < > v A
s Ol 2 YHRERRE | ¥EREIRR
AL T (1L Q SAM- mm_3 mm mm
Br|Ar| |Pa|PB| v PLE| % in 2 G 2 x G2
05 15 2 3 80 22 80 <1 0040 0052
1 3 2 3 80 23 65 <1 0045 0059
1 45 2 3 80 24 60 08 0050 0066
1 6 2 3 80 25 55 15 0055 0073
2 9 2 4 80 26 50 20 0057 0077
2 12 2 4 80 27 45 30 0060 0082
3 15 2 4 80 28 42 45 0065 0.090
3 15 6 4 70 31 30 12 0085 0120
3 15 10 4 70 32 28 20 0120 0.160
3 15 15 4 70 33 25 25 0150 0195
3 15 20 4 70 34 18 30 0180 0230
3 15 30 4 60 35 12 38 0210 0266
3 15 45 5 60 36 10 45 0230 0293
3 15 60 5 60 37 7 55 0250 0320
3 15 90 5 60 38 6 60 0270 0350
3 15 120 6 60 39 5 65 0280 0370
3 15 150 6 60 40 45 65 0290 0390
3 15 200 7 60 41 4 70 0310 0422
3 15 300 7 60 42 3 72 0330 0.456
3 15 400 7 60 43 2 75 0340 0.480
3 15 500 8 60 44 2 75 0350 0510
3 21 500 8 60 45 2 90 0.400 0580
3 30 500 8 60 45 25 125 0.450 0.630
3 30 600 8 60 45 2 135 0470 0670
5 45 600 9 60 47 3 190 0540 0.760
5 60 600 9 60 49 3 250 0620 0.880
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gl5) coPPER ? +260VBT

4 govAT

#8 sTEELLZ - T

s B Mk A
TEST CONDITION

BRI .8 A% i)
ELECTRODE " ELECTROLYTIC COPPER

8 & & K IE
POLARITY ELECTRODE * POSITIVE

TH . £

WORKPIECE " STEEL

o LT & . BB (PEGH)
DIELECTRIC " CPC KEROSENE
05 %0 ; O.5|<g|1'cm2
INJECTION

=B mia

200 mm
TEST AREA
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P30 5 & ## 1F BA # =X %[5 COPPER +2sovBT

AT
P60 APPLICATION NOTE. 8 see 7 11

i wl o ~ -
=dl&8| (mymelmel [ gl v 2 ——
ol ol |BERFEE (R F, & o il
BReBal |65zle5e|FS| (g o|FF o xi Gl; 162
2kl (BO|RST 7| |8 S|y Sl
mE|E3 8 oltt 2w ok
:ﬁ:_"_ g 2 = A “HRERR | ¥ERERR
AL | 1L © SAM- m 3 mm mm
Br| ATl |Pa | Ps | v PLEl % [tn 2% G1 2x G2
0.5 1.5 2 | 60 21 10 0.7 0045 0057
05 1.5 4 1 60 22 8 10 0050 0062
05 1.5 6 1 60 22 6.5 1.5 0060 0072
05 1.5 8 1 60 23 5 25 0065 0079
0.5 1.5 10 1 60 24 45 4 0070 0086
0.5 1.5 15 1 60 25 3 45 0075 0093
0.5 15 20 1 60 26 25 5 0080 0100
0.5 15 30 1 60 27 2 5 0.085 0107
0.5 1.5 45 1 60 28 1.5 4 0090 0115
0.5 1.5 60 1 60 29 1.0 3 0.092 0120
05 1.5 90 1 60 30 0.5 2 0.095 0127
0.5 1.5 120 1 60 30 - 1.5 0100 0132
05 3 2 1 60 23 13 1.5 0055 0070
0.5 3 4 1 60 24 12 25 0060 0075
0.5 3 6 1 60 25 10 35 0062 0.080
0.5 3 8 1 60 25 85 5 0065 0083
05 3 10 1 60 26 7 6.5 0070 0090
0.5 3 15 1 60 27 55 8 0075 0.097
05 3 20 1 60 28 4 a5 0080 0105
05 3 30 1 60 29 25 11 0085 0113
0.5 3 45 1 60 30 1.5 10 0,095 0127
0.5 3 60 1 60 31 1.0 8 0100 0135
05 3 90 1 60 32 0.5 6 0,105 " 0145
05 3 120 1 60 33 - 5 0110 0155
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