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Makino EDGE-3 PRE-INSTALLATION CHECKLIST- Rev 01/2009

Installation of your new Makino EDGE-3/3S can be smooth and rapid if preparations are made prior to the delivery
of your machine. Any questions regarding machine installation should be directed to our service department for
clarification. We hope this checklist will aid in a rapid installation of your new machine. NOTE: The following
must be completed prior to our service technician arriving to install your new machine.

» Power Requirements for your machine: 30 Amp/3 phase/10kVa
*Voltage of 200 to 480 at +/- 10% must be maintained. If not, an Automatic Voltage Regulator should be used.
Proper voltage per machine specifications should be ready at machine site. Do NOT power up the machine.
See Makino Installation Manual for more information, or contact our Service Department with any
guestions.

» Customer should furnish and have available the proper supply and types of lubricants required for machine

operation.
ITEM CAPACITY FLUID TYPE
Dielectric Qil 105 Gal IONO Plus+

You will need to have Dielectric Oil on hand for installation. Contact our Service Department for more
information.

» Air lines should be routed to the machine location and operational for proper air pressure.

Clean, Dry Compressed Air of 70 psi. must be available; less than 40% relative humidity; In-line water trap
recommended.

» Machine location should be planned to allow enough room for access panels to be opened and serviced with
ease. A minimum of 36" is required around the machine for operator and maintenance access.

» Weight requirements should be checked to insure that the surface below the machine will have sufficient
strength for support and stability. The machine must be set on a solid, sound and stable, steel bar-reinforced
concrete slab poured directly on the grade. In general, the 6” concrete floor on industrial buildings is suitable
for machine placement.

» The EDGE-3/3S is best moved with a forklift. See Makino Installation Manual for lifting instructions.
*NOTE 1: LIFTING EQUIPMENT, ROPES, SCHACKLES, LIFTING BARS, LIFTING BEAMS, ETC. ARE
OPTIONAL EQUIPMENT AND ARE NOT PROVIDED WITH THE MACHINE. ITEMS MUST BE
PURCHASED PRIOR TO MACHINE DELIVERY IF LIFTING WITH OVERHEAD/CRANE. Upon arrival of
your machine, uncrate and immediately check for visible damage.

Approximate Shipping Weight | Approximate Shipping Dimensions

10,340# (Skidded/wrapped) 89" L x 92" W x 103" H (Skidded/wrapped)

See Makino Installation Manual for floor space requirements/dimensions — may vary depending upon the
options you purchase.

» Remove as much preservative from the machine as possible without having to power up (tables —
slides, pulleys, etc.). We recommend mineral spirits to clean. Apply oil when finished to prevent rust.

PLEASE FORWARD THIS TO THE APPROPRIATE PERSON. THANK YOU.


http://www.productivity.com/

INSTALLATION INFORMATION METRIC ENGLISH

Machine Tool (WXDXH)........ccccovvvivrrneinnennns 1950 mm x 2100 mm X 2320 MM .......cccoovvrerrerenens 76.7" x 82.7" x 91.3"
1T U o o] 2SR Included
DIIECIIIC SUPPIY -ttt et b et b bt £ b bRt £ bbb b £t e b b et s ekt e it se bt ene sttt ene s Include
Maching TOOL........ccovvvieciircee s 0O (o 10,340 lbs
T =TT o o] YRR Included
[T 1ot o T OSSOSO Included
Estimated Shipping Weight..........ccccoeveivicicinnscccieceeenn, 700 KG vveviirieieei et 10,340 lbs
Transportation The EDGES3 is Shipped FOB Port of Entry in One Container weighing 10,340 Ibs. Air Ride Transportation is
recommended.
Electrical 3 Phase Power is required with a ground of 100 ohms or less. Voltage of 200 to 480 at +10% must be

maintained. If not, an Automatic VVoltage Regulator should be used.

Machine Amperage Machine kVA
30 10
60 13

Dielectric Oil Two drums (55 gallons) of Highly Refined Oil with a Minimum of PAH's similar to DM-244 or EDM-250 to
minimize any health risks is required for installation.

Air Clean, Dry Compressed Air of 70 psi. must be available.

Specifications may be changed without prior notice to incorporate improvements resulting from ongoing R&D programs.
Cover machine photo is equipped with optional features.
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11 General

The NC Electrical Discharge Machine [ SINKER EDM (EDGE3) | has the
following features:

e 3-axis machining X, Y and Z axes AC Servo Motor
¢ Afixed table
¢ An elevating work tank

In cooperation with MGF generator, the EDM machine provides fully
automated and highly functional electrical discharge machining.

1.2 Machine Configuration

1. EDGE3 - Machine without High Quality Surface Finish (HQSF)
2. EDGE3S - Machine with High Quality Surface Finish (HQSF)

- EDGE3S with sludge separator

- EDGE3S without sludge separator

24EDMGF-M1E-AA 1-1
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1.3 Unit Identification (EDGE3)

[1] Head [6] Bed

[2] Ram [7]1 Dielectirc fluid control unit
[3] Saddle Base [8] NC Cabinet

[4] Work Tank [9] Operator Panel

[5] Dielectric fluid supply unit

FIGURE 1.1 UNIT IDENTIFICATION FOR EDGE3 (FRONT VIEW)
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1.3.1 Name and Function of Each Unit

The following units are common for EDGE3 & EDGE3S machines:

1.

Quill

The quill moves inside the head in vertical direction, it is referred to as
Z-axis. The electrode attachment plate is mounted at the bottom of
the quill. The head unit is equipped with the device which prevents its
from dropping during power Off.

. Ram

The ram moves on the saddle in cross direction, and it is referred as
Y-axis. The head is mounted on the front end of the Ram to guide the
Z-axis feed (quill’s vertical feed).

Saddle

The Saddle moves on the Saddle Base in longitudinal direction, and it
is referred as X-axis. On the top surface of Saddle, Y-axis (Ram’s
cross feed) guide is mounted.

Saddle Base

The Saddle Base is mounted on the bed and provides the base for the
movement of the Saddle in the longitudinal direction, referred as the
X-axis.

Bed

The Bed supports the whole machine body. The Saddle Base and the
table are fixed on top of the bed. In addition, the Bed is equipped with
leveling devices at the bottom.

Table
The Table is fixed and mounted to the Bed.

Work Tank

An elevating type of Work tank is used. It is stored inside the Bed tank.
If the Work tank is lowered, then work piece can be approached from
three directions.

Dielectric Fluid Supply Unit
Sediments, filters, and supplies the dielectric fluid. The dielectric tank
has passed the specified withstand test.

Automatic Fire Extinguisher

In case of a fire, the built-in sensor detects it, and the extinguisher
agent is then discharged automatically. The fire extinguisher can also
be triggered manually.

24EDMGF-M1E-AA
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10.Dielectric fluid cooling unit
The dielectric fluid discharged from the dielectric fluid supply unit is
circulated in the cooling unit so that the temperature of the dielectric
fluid is matched with the temperature of the machine body.

11.Lighting Apparatus (option)
Hluminates the inside of work tank and the entire table surface.

1.3.2 HQSF Unit

This unit is only applicable to EDGE3S machine.

In an electrical discharge machining, a machining method has been well
known in which a powder is mixed in dielectric fluid to attain the glazed
surface. This is termed as the High Quality Surface Finish (HQSF).

This HQSF enables far faster machining speed than that of conventional
methods, and also can attain higher grade finishing surface.

Features of HQSF:

¢ Homogeneous glazed surface can attain in larger discharge area and
even graphite electrode can produce the glazed surface.

¢ It provides faster speed and more stable machining compared to
conventional machining methods, thus making machining time smaller
and setting of machining conditions easier.

¢ Even side surfaces can be finished more smoothly, as well as rib
machining.

¢ The dielectric fluid mixed with an additive is used from rough
machining to glazed machining, and therefore change of dielectric
fluid becomes unnecessary.

¢ In rough machining using HQSF powder, the machining performance
does not lower extremely compared to machining with normal
dielectric fluid. Also, the chips are removed by sludge separator.

- O vamo
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21

211

2.1.2

Fire Prevention Regulation

To prevent fire caused by electrical discharge machining and to ensure
operator’s safety, the following requirements need to be satisfied.

Kind of Dielectric Fluid and Fluid level

1. The flash point of the dielectric fluid must be above 70°C, refer to
Table 5-2 (pg. 5-8).

2. Fill up the dielectric fluid as high as possible, at least 50mm above the
top surface of work piece.

Safety Devices

The machine is equipped with a fluid temperature sensor, fluid level
sensor, abnormal machining detector and automatic fire extinguisher.
The function and operational precautions of each safety device are as
follows:

1. Fluid Temperature Sensor
This device stops machining immediately when the dielectric fluid
temperature exceeds the setting temperature. The setting
temperature is 531£2°C.

2. Fluid Levei Sensor
This device stops machining immediately when the fluid level drops
below the setting level. The setting level must be at least 50mm above
the top surface of work piece.

3. Abnormal Machining Detector
This device stops machining if carbide is built up in the gap.

4. Automatic Fire Extinguisher
This device senses the temperature. If the dielectric fluid catches fire,
it injects the extinguisher agent automatically to the work tank. Do not
change position and direction of the injection nozzle.

24EDMGF-M1E-AA 2-1
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21.3 Working Environment

Always maintain neat environment and take care of the following
precautions:

1. Near the machine, do not use equipment that is high temperature or
can generate fire such as a heating apparatus, welding machine and
grinder and also never use fire.

2. Ventilate sufficiently.

3. Install another fire extinguisher in addition to that attached to the
machine.

214 Safety Precautions

To protect the operator and machine from accidents, take care of the
following precautions:

¢ Confirm the “Emergency Stop” switch position before turning on the
power switch. ‘

® Do not clean the table or work piece near the machine by air blow.

¢ Never relocate the stroke limit dogs or avoid modification of interlock
circuit.

¢ Only the qualified operator must operate the machine.

e Always turn OFF the main circuit breaker (for input power supply)
during maintenance or inspection of the machine.

- OMAI{!MG
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2.2

Automatic Fire Extinguisher

The following describes the components of automatic fire extinguisher.
Refer to Figure 2-1.

[11 Container

[2] Pressure Gauge

[3] Emergency and test button

[4] Alarm Buzzer

[5] Indication Lamp

[6] Safety Device Knob

FIGURE 2-1 AUTOMATIC FIRE EXTINGUISHER

1. Container

Contains 3 liters of extinguisher agent (light water 6% solution). If the

automatic fire extinguisher has been operated once, replace the
container with a new one.

2. Pressure Gauge

Indicates the pressure of extinguisher agent in the container. Normal

pressure is in the green scale range 0.7 ~ 1 MPa.

3. Emergency and Test Button
If this button is pressed, the fire extinguisher operates to inject the

extinguisher agent. For more details on testing, refer to section 2.2.1.

4. Alarm Buzzer

Sounds when a fire is detected or the thermal sensor is disconnected.

5. Indication Lamp
Iluminates when the fire extinguisher function is normal.

24EDMGF-M1E-AA
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6.

Safety Device Knob

Normally, set this knob to OPEN paosition.

Be sure to set the knob to the LOCK position when the fire
extinguisher function is to be inspected. Return it to the OPEN
position after inspection.

If the Emergency and Test button is pressed with the knob in OPEN position, the
extinguisher agent will be injected.

The effects of the extinguishing agent:

May irritate the eyes, skin, and respiratory tract. If a lot of vapor is inhaled, the
central nervous system may be affected, inducing headaches and dizziness and
poisoning may occur.

if the extinguishing agent gets in the eyes:

Wash the eyes with plenty of water for at least 15 minutes lmmedlately, and seek

“medical attention at once.

If the extinguishing agent (light water) gets on the skin:

Wash the skin with plenty of water, and if irritation persists, seek medical attention.
If the extinguishing agent is inhaled:

If symptoms or signs of headache or dizziness occur, move the affected person to a
place where they can breathe fresh air. If symptoms persist, seek medical attention.
If extinguishing agent is swallowed:

Make the affected person drink 2 glasses of water and seek medical treatment.
When disposing of the extinguishing agent (light water):

When disposing of the Extinguishing Agent in the Agent Storage Vessel, remove the
fluorine and foam with suitable disposal equipment, and then drain it into the
sewerage system.

Thermal Sensor

Detects the heat (60°C) generated from fire and operates the fire
extinguisher. One sensor is attached on the right side of quill
electrode attachment plate in Z axis.

Injection nozzle
Injects the extinguisher agent. It is installed on the left side of work
tank. Do not move the nozzle except for a determinate reason.
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2.21 Operation Test Procedure of Automatic Fire
Extinguisher

1.

Set the safety device knob [6] to the LOCK position [RerFer FIGURE 2-1
(pc. 2-3)]. At this time, the indication lamp [5] goes OFF and the fire
extinguisher cannot operate.

Press the emergency and test button [3] once. At this time, if the unit
is normal, then, 1) the emergency stop, 2) the alarm buzzer sounds,
3) the solenoid operates (accompanied by a click). If any one of three
items is omitted, inspect and repair the unit.

Press the emergency and test button [3] once more. The alarm buzzer
is then silenced.

Return the safety device knob [6] to the OPEN position. The indication
lamp [5] comes ON to indicate that the unit is in active status.

. Always set the safety device knob [6] to the LOCK position at the operation test.

Pressing the test button with the knob in OPEN position causes the extinguisher
agent to be injected.

Allow at least 30 minutes time before starting the second test after the first test was
initiated by the emergency and test button [3].

24EDMGF-M1E-AA
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2.3 Precaution on Machining

2.3.1

2.3.2

2.3.3

To prevent a fire caused by electrical discharge machining and also to
ensure operator’s safety, observe the following precautions.

Inhibition of Blow Machining

Machining while blowing the dielectric fluid to the work piece as shown in
TABLE 2-1(Cask 1) could cause fire. Blow machining must be avoided. Also,
do not use dielectric fluid having the flash point below 70°C.

Machining Near Fluid Level

Avoid electrical discharge near the fluid level as shown in TasLE 2-1(CASE 2).
Take care of the installation method of work piece and electrode, and
also the position of work piece fastener; the fluid level should be at least
50mm above the top surface of work piece.

Supervising During Automatic Operation

A supervisor who can take proper action in case a fire breaks out should
be posted even during automatic operation with various safety devices in
active status. Also, do not execute machining with safety devices
removed or locked.

O MAKINO
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2.34 Fire Accident Cases

Table 2-1 shows the fire accident cases, which can be caused by Electric
Discharge Machines. Discharging between 50mm level from the fluid
surface to the work piece surface should be avoided, as this can cause
the fire on the fluid surface.

TABLE 2-1 FIRE ACCIDENT CASES

Case Situation Details
1 2 This will cause fire
m 1 during machining while
the dielectric fluid is
3 being injected or
flushed.

[1] Flushing Nozzle
[2] Electrode
[3] Work Table

2 The work piece is too
[J:__B i high. A minimum of

1 50mm from the fluid
B . level surface to the work
i i piece top surface is

|~ [: required.
[ 1] Dielectric Fluid |
3 The fluid level is too low
nevertheless the work
— _‘,__Ltjjr_ — tank has room for the
. ol fluid.

Discharge between
electrode and work
piece clamp occurred
near fluid surface.

[[1] Work Piece Clamp |

24EDMGF-M1E-AA 27
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TABLE 2-1 FIRE ACCIDENT CASES

Case

Situation

Details

5

Discharge between
work piece clamp and
lead wire whose cover is
broken.

[11 Shank

[2] Electrode

Discharge between
shank and electrode
that was removed from
the shank.

|

Carbide built by
abnormal discharge,
resulting in discharge at
fluid surface.

The fiuid level dropped.

Discharge between
electrode and flushing
nozzle.
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EDGE3

3.1 Machine Main Unit

Table 3-1 shows the general specification for the main unit of the EDGE3

and EDGE3S machines.

TABLE 3-1 MACHINE MAIN UNIT SPECIFICATION

Description Specification Units

Travel Range

Longitudinal direction (X-axis) 450 mm

Cross direction (Y axis) 300 mm

Vertical direction (Z axis) 320 mm
Distance from electrode bracket to table top 230 ~ 550 mm
Table Dimension (W x D) 600 x 450 mm
Maximum work piece weight 800 kg
Work tank inner dimension (W x D x H) 800 x 550 x 350 mm
Work tank capacity 140 L
Electrode attachment plate size 125 mm
Max. electrode mass (including holder) 50 kg
Machine dimensions (W x D x H)(without separator) | 1825 x 2100 x 2330 | mm
Machine dimensions (W x D x H)}(with separator) 2550 x 2100 x 2330 | mm
Mabhine mass (including NC power supply unit) 4700 kg
Rapid traverse 5000 mm/min
Least input increment 0.001
Simultaneous controlled axes 3 axes
Origin point (X axis) (+) end
Origin point (Y axis) (+) end
Origin point (Z axis) (+) end

24EDMGF-M1E-AA 3-1
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3.2 Dielectric Fluid Supply Unit
Table 3-2 shows the general specification for the Dielectric Fluid Supply
Unit used in the EDGE3 and EDGE3S machines.
TABLE 3-2 DIELECTRIC FLUID UNIT SPECIFICATION
Description Specification Unit
Reservoir Capacity (including bed tank) 400 L
Total dielectric fluid quantity 400 L
Delivery rate 80 L/min
Circulation pump drive motor 1.1 KW
Stirring pump 0.5 (Std. machine) | KW
1.5 (S machine)
Outer Dimensions (W xD x H) 1265 x 675x 1089 | mm
Weight (excluding dielectric fluid) (except bed tank) | 200 kg
3.3 Automatic Fire Extinguisher
Table 3-3 shows the general specification for the Automatic Fire
Extinguisher used in both EDGE3 and EDGE3S machines.
TABLE 3-3 AUTOMATIC FIRE EXTINGUISHER SPECIFICATION
Description Specification Unit
Model FMEA10-5
Capacity of extinguishing agent 3.0 L
Number of sensor 1 pc
Number of injection nozzle 1 pc
Dimension (W x D x H) 210 X 167 X 522 mm
Type of extinguishing agent Light water 6%
solution (foam
extinguisher)
Type of sensor Bimetal type spot
sensor
3-2

O MAKINO




Installation and Maintenance Manual E D G E 3

TABLE 3-3 AUTOMATIC FIRE EXTINGUISHER SPECIFICATION

Description Specification Unit
Activating temperature 60 °C
Power supply (Voltage) 200 \%
Power supply (Phase) Single Phase
Power supply (Frequency) 50/ 60 Hz
Manual System Push-button type

3.4 Bed Tank

Table3-4 shows the general specification for the bed tank used in both
EDGE3 and EDGE3S machines.

TABLE 3-4 BED TANK SPECIFICATION

Description Specification Unit
Dimension (W x D x H) 1110 x 2075x 860 | mm
Weight {excluding dielectric fluid) 1900 kg

3.5 Dielectric Fluid Cooler

Table 3-5 shows the general specifications for the Dielectric Fluid Cooler
used in both EDGE3 and EDGE3S machines.

TABLE 3-5 DiELECTRIC FLUID COOLER SPECIFICATION

Description Specification Unit
Model MPDC-05-N-B
Standard cooling capacity 2.3@{60Hz) KW

2.1@(50Hz)

Maximum ambient temperature 5~40 °C
Thermal sensor Thermistor
Condenser fan motor power 12 w
Condenser fan motor (number of pole) 4 Poles
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TABLE 3-5 DIELECTRIC FLUID COOLER SPECIFICATION

Description Specification Unit

Outer dimensions ( W x D x H) 360 x 420 x 755 mm

Weight 45 kg

3.6 Dimensional Drawings

The following sections show the dimensional drawings for EDGE3 and
EDGE3S machines with and without sludge separator.
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