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How to Use This Document

Thank you for purchasing our product.
This operation manual explains its method of operation and precautions for use.

Before using, read this operation manual carefully; after reading, save it in a proper
place for your future reference.

This document is composed of the 4 parts of "Introduction Part", "Installation and
Preparation Part", "Operating Part", and "Maintenance Part", and "Appendixes."

We recommend inexperienced users to read through the whole contents starting from
"Introduction Part."

This document allows the user to understand the whole equipment image, basic
configuration, and how to use the laser.

Experienced users can refer to the desired page from the table of contents.

Organization of This Document and Its Contents

Introduction Part:  Explains the outline and functions of the laser. Regarding the
Direct Diode Laser, this part explains the basic configuration and
functional outline of this product including options so that the user
can know the configuration of the laser and equipment composition,
and also the name and function of each component section.

Installation and Explains the installation of the laser and preparatory operations
Preparation Part:  sych as connections of its respective sections.

Operating Part: Explains how to operate the laser processing. First, this part
explains how to perform each setting and how to operate the laser.
Two types of control (Control by the control panel and control by
external input/output signals) are explained in the operating method
for laser processing.

Maintenance Part: Explains how to perform maintenance and how to handle trouble.
Appendixes: For reference materials, specifications, dimensional outline drawing,
timing chart, and list of terminology are available. In the output

schedule data entry table, the user can enter registered laser output
schedule data for use.
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For Use in Safety

For Use in Safety

Safety Precautions

Before using, read "Safety Precautions™ carefully to understand the correct
method of use.

These precautions are shown for safe use of our products and for prevention of dam-
age or injury to operators or others. Be sure to read each of them, since all of them
are important for safety.

A meaning of a figure sign

Denotes operations and practices that may imminently result in
A DANGER serious injury or loss of life if not correctly followed.

Denotes operations and practices that may result in serious injury or
A WARNING loss of life if not correctly followed.

Denotes operations and practices that may result in personal injury
A CAUTION or damage to the equipment if not correctly followed.

Denote "prohibition."

® ® @ They are warnings about actions out of the scope of the warranty of
the product.
0 Denote actions which operators must take.

A Denotes caution for electrical shock.

Do not touch the inside of the Laser unnecessarily.

Since source voltage of or single-phase 100 V to 220 V AC is applied to
the Laser, high voltages are applied to its inside. Do not touch the inside
of the Laser unnecessarily with the power turned ON.

Never disassemble, repair or modify the Laser.

These actions can cause electric shock and fire. Do not do anything other
than the maintenance described in the operation manual.

Do not look at or touch the beam.
® Both direct laser beams and scattered laser beams are highly dangerous.

If the beam enters the eye directly, it can cause blindness.

Never burn, destroy, cut, crush or chemically decompose the Laser.
This product incorporates parts containing gallium arsenide (GaAs).

Do not look into or reach into the light path while the LD is turned on.
Fluorescence emission can cause burn or blindness.
Wear protective glasses while the LD is turned on.
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For Use in Safety

Wear protective glasses.

Be sure to wear protective glasses having an optical density of at least
7 while using the Laser. Even if you wear them, you may lose your sight
if the laser beam enters your eyes directly through protective glasses.
Protective glasses attenuates the laser beam, but does not block it.

Do not expose your skin to the laser beam.
Your skin may be severely burnt.

Do not touch any processed workpiece during and just after processing
finished.

The processed workpieces are very hot.

Use only specified cables.

Use of a cable of insufficient capacity or loose connection can cause
electric shock fire.

Do not damage the power cable or connecting cables.
Do not tread on, twist or tense any cable. The power cable and connecting

cables may be broken, and that can cause electric shock and fire. If any
part needs to be repaired, consult us or your distributor.

Stop the operation if any trouble occurs.
Continuous operation after occurrence of a trouble such as burning smell,

abnormal sound, abnormal heat, smoke, etc. can cause electric shock and
fire. If such a trouble occurs, immediately consult us or your distributor.

Ground the Laser.

If the Laser is not grounded, you may get an electric shock when there is
trouble or electricity leaks.

Use a stopper.

The laser beam is dangerous to human bodies. Prevent emission through
the air by using a stopper (a heat-resistant, laser beam-absorbing,
-scattering material).

Persons with pacemakers must stay clear of the Laser.

Those who use a pacemaker must not approach the Laser or walk
around the processing shop while the Laser is in operation, without being
permitted by his/her medical doctor. The Laser generates a magnetic field
and has effects on the operation of the pacemaker while it is turned ON.

@ 06 & VOOV
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For Use in Safety
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Do not splash water on the Laser.
Water splashed over the electric parts, can cause electric shock and short circuits.

Use proper tools (wire strippers, pressure wire connectors, etc.) for
termination of the connecting cables.

Do not cut the wire conductor. A fire or electric shock will occur.

Install the Laser on a firm and level surface.
If the Laser falls or drops, injury may result.

Do not place a water container on the Laser.

If water spills, insulation of the Laser will deteriorate, and that can cause
electric leaks and fire.

Keep combustible matter away from the Laser.

Surface flash and expulsion can ignite combustible matter. If it is impossible
to remove all combustible matter, cover it with non-combustible material.

Do not apply the laser beam to combustible materials.

To avoid risk of fire never apply the laser beam to flammable or
combustible materials.

Do not cover the Laser with a blanket, cloth, etc.

Do not cover the Laser with a blanket, cloth, etc. while you are using it.
The cover may be overheated and burn.

Do not use this Laser for purposes other than metal processing.

Use of the Laser in a manner other than specified can cause electric shock
and fire.

Protective gear must be worn.

Put on protective gear such as protective gloves, long-sleeve jacket, leather
apron, etc. Surface flash and expulsion can burn the skin if they touch the skin.

Keep a fire extinguisher nearby.
Keep a fire extinguisher in the processing shop in case of fire.

Maintain and inspect the Laser periodically.

Maintain and inspect the Laser periodically, and repair any damage before
starting operation.

ML-5020BW
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Precautions for Handling

Precautions for Handling

Laser Safety Supervisor

= Appoint a safety supervisor for all laser work.
The appointed safety supervisor must have sufficient knowledge and experience
regarding both lasers and laser work.

=> The supervisor must control the keyswitch of the Laser, and must be responsible

for instructing operators in safety aspects of the Laser as well as directing the
laser work.

= Establish and control a laser operation area.

The responsible person must isolate the laser operation area from other areas
and control it by fences and display signs indicating that the area is off-limits to
unauthorized personnel.

Routine Handling

= Perform inspection periodically referring to the Maintenance Part, Chapter 1 "1.
Cleaning the Cover Hole" on page 64.

= If the outside of the Laser is stained, wipe it with a dry cloth or a moistened cloth.
If it is badly stained, use neutral detergent or alcohol to clean it. Do not use paint
thinner, benzine, etc. which can discolor or deform the parts.

=> Do not put screws, coins, etc. in the Laser, since they can cause a malfunction.

=> Operate the switches and buttons carefully by hand. If they are operated roughly
or with the tip of a screwdriver, a pen, etc. they may be broken.

=> Operate the switches and buttons one at a time. If two or more of them are oper-
ated at a time, the Laser may have trouble or may be broken.

=> To restart the Laser, ensure that the Laser stops before turning ON the MAIN
switch.

=> To prevent damage, do not bend the optical fiber beyond its minimum bending
radius (fixed part: 35 mm, movable part: 50 mm) or apply any forms of shock to
it.

=> When a supervisor or operator enters the area where the laser is used, protective
measures not to exceed the MPE* level must be taken.

* MPE: The maximum level of permissible exposure of the eyes or skin to laser beams. Abbreviation of
Maximum Permissible Exposure.

=> Use the product in a place where the ambient temperature is 20 to 30°C and the

ambient humidity is 20 to 85% RH and yet a sudden temperature change does
not occur.

* For other information on managing laser equipment or the MPE level, refer to the follow-
ing standards.

Japanese Industrial Standards JIS C 6802 “Safety of Laser Products”

Notification by the Ministry of Labor No. 0325002 “Laser Damage Prevention Mea-
sures”
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Precautions for Handling

For Transportation

When transporting the laser, observe the following precautions to avoid haz-

ards.

= Package the Laser when transporting it.

=> The worker must wear a helmet, safety shoes and gloves for safety. (Leather
gloves are recommended.)

=> When transporting the Laser, use a lift truck, pallet truck, etc., of at least 30 kg al-
lowable load.

Precautions for transportation

=> Transport it using a dedicated package to prevent a fall, damage due to vibration.

For Packaging

Precautions for packaging

=> The worker must wear a helmet, safety shoes and gloves for safety. (Leather
gloves are recommended.)

For Disposal

This product incorporates parts containing gallium arsenide (GaAs). At the time of
disposal, separate it from general industrial waste or domestic waste and carry out
the disposal in accordance with applicable laws and regulations.
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Cautions for Export

Cautions for Export

The product described in this Operation Manual falls into a controlled item specified
in the Foreign Exchange and Foreign Trade Law.

When exporting the product from Japan, you need approval based on the said law.

For details, please visit the Security Export Control’s website or contact the Security
Export Licensing Division, Ministry of Economy, Trade and Industry directly.

Security Export Control's website of Ministry of Economy, Trade and Industry
http://www.meti.go.jp/policy/anpo/index.html

Security Export Licensing Division, Ministry of Economy, Trade and Industry
Phone: +81-3-3501-2801
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1. Direct Diode Laser

Chapter 1

® Overview of the Direct Diode Laser
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1. Direct Diode Laser

Laser means the equipment to generate powerful light by amplifying light
(electromagnetic wave) or means this light itself. In direct diode laser, diode laser (LD)
can be applied to the heat processing directly without passing through a crystaline
body such as YAG and YVO,.

The laser wavelength generated in this laser equipment is 915 nm of near infrared
rays that are invisible to the human eye. Most of laser equipment for laser
processing belongs to class 4 laser that is the most hazardous in the classification
of laser products specified in JIS. When the laser light greets the eye, it is focused
by crystalline lens and reaches the retina, thereby inviting a loss of eyesight. Do
not look at the laser light in any case. Because both beams and scattered light are
hazardous, do not touch or look at them.

To check where invisible laser is irradiated on the workpiece, red guide light is
generally mounted in the laser equipment. When the output unit is provided with a
CCD camera, cross lines are generally displayed on the monitor and the cross point
of these cross lines is an irradiation point. In this laser, a red point appears on the
workpiece when guide light is output.

ued bunesado
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2. Mechanism of the Direct Diode Laser

2. Mechanism of the Direct Diode Laser

The direct diode laser consists of a power supply, light source, optical fiber, output
unit, etc. Laser light can be transferred to a place remote from the main unit by opti-
cal fiber, so that only the optical fiber and output unit can be mounted in the manufac-
turing line for processing.

Direct Diode Laser Configuration

Optical fiber

Power supply
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3. Functions of the ML-5020BW

3. Functions of the ML-5020BW

=> Direct diode laser oscillation function
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m The laser is capable of processing workpieces under a small spot diameter.

m The laser employs an LD, which significantly reduces the number of required
maintenance operations.

m The laser provides high energy efficiency for lower power consumption.
=> Simple operations and maintenance

pUE UOIIB[[E]ISU|

m Fully air-cooled-no coolant or coolant filters needed.
= Active heat control function

ued uonesedaid

m This function varies the laser output while detecting the temperature of the
processing part coaxially with the laser light to control heat input.
=> The factory environment can be improved by space saving.

m The laser power supply and laser light source are integrated into a single

piece for easy transport and installation of the Laser.
=> The Laser conforms to JIS C 6802 and Notification by the Ministry of Labor No.

0325002.
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4. Product Composition

4. Product Composition

Packaging

The main unit and accessories are packed together. The dimensions and mass are
as follows.

Dimensions Mass (including packaged products)

Approx. 400 (H) x 500 (W) x 600 (D) mm Approx. 25 kg

Checking the Packaged Products

Make sure that all the packaged products are included.

=> The model numbers of accessories are subject to change without notice. De-
pending on the part to be changed, the mounting screw shape may change and a
necessary tool may be different. For the latest parts information, contact a near-
est sales office.

Product name Model No. Q’ty

Direcr Diode Laser ML-5020BW 1
Cable with a round-type connector (2 m) *1 AS1178984 1
Protective glasses CE YL-717S 1
Operation manual AS1208267(0OM1208268+0OM1208269) 1

Assembly A-03376-001 1
Connector Plug HDCB-37P(05) 1

Case HDC-CTH(10) 1

*1: The cable with a round-type connector is included in the laser main unit.
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4. Product Composition

Main Unit and Output Unit

This product is used in combination with the output unit as shown below.
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Main unit x 1 + Output unit x 2

Optical fiber Output unit

el ) I

Main unit

|
555 =R2S O — ]

Main unit

Provided with optical fibers.

Model Specification Length of optical fiber
ML-5020BW Simultaneous output to 2 fibers 5m
Output unit

The output unit with the specification that you selected at the time of purchase is con-
nected to the main unit.

With CCD With CCD camera and
camera active heat control function

- FOCH-30C-ooo | FOCH-30C-ooo-AHC

Cylinder type

=> As the spot diameter is bigger, the visibility of guide light becomes lower.
=> When using a laser.tilt the output unit at an angle of 10
degrees or more to prevent reflected light.

JaseT] apoiq 19941d 3y} 40 MaIAIBAQ | Jaydeys

10° or more

Workpiece
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4. Product Composition

=> Mechanism of the Active Heat Control

This function controls the laser output while detecting the temperature of the pro-
cessing part coaxially with the laser light to keep heat input constant.

Cable for the Heat Detector

Connected to
the dedicated
connector (TH

Heat

Optical Fiber detector

Camera

Direct Diode Laser
ML-5020BW

Output Unit
FOCH-30C series
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1. Name and Function of Each Section on the Front Side

Chapter 2

® Name and Functions of Each Section
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1. Name and Function of Each Section on the Front Side

Front Cover Section

ued bunesado

This section explains each section of the front cover of the main unit.
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Function of Each Section on the Front Cover

(1) CONTROL When the CONTROL keyswitch is turned ON, the laser equipment be-

Keyswitch comes operable.
Aldo, when the CONTROL keyswitch is turned OFF after abnormality pro-

cessing, an abnormal display is cleared and the screen is reset.

(2) POWER Lamp | When the CONTROL keyswitch is turned ON, the POWER lamp comes on.

(3) Control Panel | This controller sets processing conditions and operates the laser equip-
ment.

Setting items and set values are displayed on the touch panel type liquid
crystal display.

uo1398g Yseg Jo suoloung pue sweN g Jaydeys

(4) EMERGENCY | With this button pressed, the laser output is stopped. When the pressed
STOP Button | button is turned in the direction of RESET (clockwise), the button is reset to
the initial state.

(5) READY Lamp | Lights up when laser is ready for outputting.

(6) LASER Lamp | Indicates that laser is being output.

(7) ERROR Lamp | Indicates that an error occurs.

ML-5020BW 19




1. Name and Function of Each Section on the Front Side

Control Panel

In the following, the buttons and keys on the control panel are explained.

On the control panel, the operator can set welding schedules and perform laser light
output operations.

@@\GENC Y s, 00

TEMP 140°C
:5.00 D:5.00
W2:5.00 sec]
50A W2:11.50A

LASER
START/STOP

() —* |

=}
oo wn

ENT EMISSION

) 4 ©) (6)

Function of Each Section on the Control Panel

(1) Liquid Crys- Displays the setting conditions and monitor data in 20 characters x 4 lines.
tal Display

(2) CURSOR This key moves the cursor (m) in the upward/downward or left/right direc-
Key tion on the screen.

(3) +/-Key This key changes the numeric value or alphabet at the cursor position.

(4) ENT Key This key definitively sets the changed value. When moving the cursor with-

out pressing the ENT key, the changed value is invalid.

(5) MENU Key This switches the screen of the liquid crystal display.

(6) LASER If you press the button while the READY lamp is lighting up, laser light is
START/STOP | output. If the button is pressed again while laser light is output, the output
(Button) is stopped.

EMISSION When the LD is turned on, the EMISSION lamp comes on.
(Lamp)
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2. Name and Function of Each Section on the Rear Side

2. Name and Function of Each Section on the Rear Side

This section explains each section on the rear side.

ORCONC)

(6)
(7)

TG TN

(8)

Function of Each Section on the Rear Side

(1) MAIN Switch | Turns ON and OFF the power supply.
(2) Power Input Connect the attached cable to a single-phase power supply of 100 V to 220
Connector V AC, and the grounding conductor.
(3) EXT. /O Con- | Used to output signals, e.g., alarm signals and monitor judgment signals;
nector and to input signals, e.g., start signal and schedule signals. For details, re-
fer to the Operating Part, Chapter 4 “3. Connector Functions” on page 53.
(4) RS-485 Con- Not used.
nector
(5) E-STOP Con- | Used to connect to the Remote Interlock for emergency stop or input/output
nector Emergency signals. For details, refer to the Operating Part, Chapter 4 “3.
Connector Functions” on page 53.
(6) TH Connector | Connects the connector of the heat detector.

When using a heat detector, connect the output unit with the heat detector
to the fiber 1 and connect the connector of the heat detector to TH1. When
using two heat detectors, connect the heat detector of the output unit con-
nected to the fiber 1 to TH1 and that of the output unit connected to the
fiber 2 to TH2.

(7) THMON Con- | Outputs an analog signal input to the TH connector between 0 to 5 V. (BNC)
nector

(8) LDMON Con- | BNC connector used to output an analog signal representing the LD current
nector waveform. When viewing the current waveform, connect to an oscilloscope.

(1A=0.33V)

ML-5020BW
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1. Installation Place

Chapter 1

® Installation

This chapter explains where to install the laser equipment, and how to fix it.

1. Installation Place

The space required for installing the laser equipment and the environment suit-
able for the installation are explained below.

Install laser equipment in a sure place at a level with the ground surface. If the prod-
uct is operated in inclined or fallen form, a failure will occur.

When installing the laser equipment in the rack, be sure to support it by the rubber
foot or the right and left parts of the bottom. The main unit cannot be supported only
by the rack mounting bracket on the front.

= For the power supply side, we earnestly recommend using a leakage breaker
with the rated current of 5 A or more, which is applicable to harmonics and surg-
es.

= Perform class D grounding work (Ministry of Economy, Trade and Industry "Tech-
nical Standards for Electric Equipment").

ML-5020BW
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1. Installation Place

Space Required for Installation

In the installation place of this product, a space is required in the surroundings.

Install the product in a place remote from the wall as shown in the following figure.

=> Air flows in the direction of the red arrow shown in the following figure. Install the
product so as not to interrupt the air flow.

=> When installing this product in a closed space, secure a space more than double
the following dimensions.

100mm
t t r [Salaa) T
® @
m) -
50mm 50mm
m) -
g i, - «
@ 0o
6 060 = L "
— =

Environment Suitable for Installation and Precautions

=> In laser processing, dust and fumes are generated from workpiece. Depending
on the kind of workpiece, they may adversely affect a human body. Also, dust
and fumes from workpiece may cause staining and burning of optical parts and
lower the laser output. Furthermore, if conductive dust enters the laser equip-
ment, a short circuit accident may occur to cause malfunction. Therefore, in laser
processing, be sure to install an exhaust device such as dust collector and blow-
er in a proper position to keep a clean environment.

=> Use the product in a place where the ambient temperature is 20 to 30°C and the
ambient humidity is 20 to 85% RH and yet a sudden temperature change does
not occur.

=> Avoid operating the product in the following places because a failure may occur.

m Place where there is considerable dirt, dust, or oil mist,

m where the Laser may be subjected to vibration or impact,

m where the Laser may be exposed to chemicals,

m where there is a nearby high noise source,

m where moisture may be condensed on the surface of the Laser,

m where the concentration of CO2, NOx or SOx is high.

=> When a sudden temperature change occurs, for example, at a start of heat-
ing, condensation will be caused to the surface of the lens or the mirror, thereby
sticking dust there. Avoid such a sudden temperature change if possible. When
there is a possibility of condensation, turn ON the power supply of the laser. In
about 2 hours, start to operate the laser.
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2. Fixing the Laser Equipment

2. Fixing the Laser Equipment

This section explains how to fix the laser equipment in the rack.
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Item required

Phillips screwdriver
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® Operating Procedure

(1) Install the L-shaped rail or the floor panel on the rack.

(2) When installing on the floor panel, remove the rubber foot at the bottom of the la-
ser main unit.

ued bunesadp

(3) Place the laser main unit on the rack.

(4) Fix the laser main unit on the rack with the L-shaped bracket at the right and left
sides of the front of the laser main unit.

=> The L-shaped bracket at the right and left sides of the front of the laser main unit
is for preventing displacement. The laser main unit cannot be supported with the
L-shaped bracket only. Be sure to install the L-shaped bracket or the floor panel
to receive.
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1. Connecting the Power Supply

Chapter 2
® Connections and Preparations of
Each Section
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1. Connecting the Power Supply

Your qualified electrician must carry out the electrical connection to main power
supply. (Also follow your local accident prevention regulations, such as the German
Regulation, BGVA2.)

For the power supply side, we earnestly recommend using a leakage breaker with
the rated current of 5 A or more, which is applicable to harmonics and surges.

ued bunesado
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Item required

Phillips screwdriver

@® Operating Procedure

saxipuaddy

(1) Connect the attached cable with a round-type connector to the rear of the main
unit.

(2) Perform the terminal processing of the cable and connect it to the distribution
board or the leakage breaker on the factory side.

Cable insulation color | Destination

Black L
White N
Red PE

pE/ Ferrule terminal

m W E for 5.5 sq
White.]
/Black,\ Red
5.5sq =,

)

=D
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2. Connecting the Optical Fiber

2. Connecting the Optical Fiber

This section explains the method of connecting the optical fiber on the laser
beam output unit side.

m Be sure to receive education for this work from our engineer.
m Before starting work, be sure to turn OFF the power supply.

Before Connection

Before making a connection, check the end face of the optical fiber. If it is stained or
dust is attached, blow it off by air blow or wipe it out with lens cleaning paper.

= For a check for stain, use the optional end face checker.
=> Use such an air blow dedicated to cameras as shown at right. If rubber is dete-

riorated, dust may enter the optical fiber. Use a clean air blow.

Precautions during Operation

=> During operation, take care not to give shocks to the optical fiber or bend it below
the minimum bending radius (fixed part: 35 mm, movable part: 50 mm).

=> Do not tighten the nut of fiber plug too firmly; otherwise the incident laser beam
may be dislocated. Tighten the nut by hand without using a tool.

Item required

Air blow

® Operation Procedure

(1) Remove the cap at the end of the optical fiber and blow off dust by using the air
blow.
=> Use such an air blow dedicated to cameras as shown at right. If rubber is dete-

riorated, dust may enter the optical fiber. Use a clean air blow.

(2) Insert the optical fiber plug.

(3) Turn the outer-side nut of the plug in the direction of the arrow to fix the optical
fiber.

= Tighten the nut by hand without using a tool.

=> The connector section cannot be bent. Take care not to give excessive force to
this section.
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2. Connecting the Optical Fiber

Output unit

Approx. 40mm

] ]

Optical fiber

Connector section
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=> Keep the recover cap in a clean place in custody. If a dirty cap is mounted again,
this will cause seizure.
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3. Connecting the Cable for the Heat Detector

3. Connecting the Cable for the Heat Detector

To use the output unit FOCH-30C series, connect the cable for the heat detector at-
tached to the output unit.

Item required

Cable for the heat detector

® Operating Procedure

(1) Confirm that the MAIN switch is turned OFF.

(2) Connect the cable for the heat detector to the TH connector on the rear of the
main unit.

=> Connect the cable for the heat detector of the output unit connected to the fiber 1
to TH1 and that of the output unit connected to the fiber 2 to TH2.
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1. Control Method

Chapter 1
® Control Method, and Start and Stop
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1. Control Method

This section explains the control method for the laser.

The following 2 control methods are available, namely, control from the control panel
(PANEL) and control by external input/output signals connecting the PLC (*) to the
laser (EXT).

Select one of these 2 control methods according to the processing work. The select-
ed control method is displayed on the liquid crystal display.

*: PLC: Programmable Logic Controller which is a unit to perform sequence control by executing the
programmed contents of control in sequence. This unit is often called sequencer (product name of
Mitsubishi Electric Corporation).

ued buneltadp
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Switching the Control Method

Control by Control Panel (PANEL)

saxipuaddy

When the laser is used independently or when the power supply of the PLC or per-

sonal computer connected to the laser is OFF, the laser is under control by control

panel.

= To switch the control by external input/output signals over to the control by con-
trol panel, set CTRL to PANEL on the SYSTEM screen.

Control by External Input/Output Signals (EXT)

When the PLC or the like is connected to the main unit and CTRL on the SYSTEM
screen is set to EXT, the control by external input/output signals (EXT) is selected.

dojg pue pejg pue ‘poysy |o3u0) | 1eydeyd
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2. Start and Stop

2. Start and Stop

This section explains the methods of starting and stopping the laser.

How to Start the Laser

@® Operating Procedure

(1) Turn ON the MAIN switch.
(2) Turn ON the CONTROL keyswitch.
(3) Turn ON the LD.

(4) Select a control method as required and perform laser processing.

=> For the control by control panel, set the output schedules by operating the but-
tons while watching the liquid crystal screen display, and press the LASER
START/STOP button to output laser light.

= For the control by external input/output signals, execute the program by PLC, se-
lect output schedules, and exert laser start/stop to output laser light.

How to Stop the Laser

® Operating Procedure

(1) Turn OFF the LD.
(2) Turn OFF the CONTROL keyswitch and pull out the key.

(3) Turn OFF the MAIN switch.
=> The laser safety supervisor takes charge of the key of the CONTROL keyswitch.
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1. Setting Welding Schedules

Chapter 2

@® Various Settings
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1. Setting Welding Schedules

This section explains the method of setting various laser processing schedules
by using the control panel.

ued bunesadp

Welding Schedule Setting Screen

How to see the SCH, MONITOR, COUNTER, SYSTEM, and LD screens to set
welding schedules is explained below.

The following 7 screens that are displayed on the control panel are available. While
watching these screens, perform various settings by operating keys provided on the
control panel.

Pressing the MENU key switches the screen on the control panel over to the SCH
screen, MONITOR screen, COUNTER screen, SYSTEM screen, and LD screen in
this order.

1ed SouBUSjUIBI
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SCH 1 Screen |4

————) When the MENU key is pressed

SCH 2 Screen

A 4

MONITOR Screen

sbBuiag snouep g 19ydeysn

y

COUNTER Screen

A 4

SYSTEM Screen

A 4

LD Screen
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1. Setting Welding Schedules

SCH 1 Screen

On the SCH 1 screen, the laser light output schedules are set and registered by giv-
ing SCHEDULE numbers. If a registered SCHEDULE number is entered, the corre-
sponding output schedules can be called.

SCH @A TEMF 268@°C
l:8.88 S:8.868 D:d@.88
M1l:@.268 W2:8.860 sec
Mi:81.7T8A WZ2:81.888

How to see the displayed items : Settable item

SCH Sets the SCHEDULE number of laser light. The 32 numbers of 00 to 31 and output
schedules can be set.

TEMP Sets the temperature level for turning ON/OFF of laser output in the range of 50°C
to 600°C.
This is displayed as the relative value and may change depending on the workpiece
material or the surface state.
The measurement temperature of 120°C or lower is not warranted because the
influence of the disturbance light becomes remarkable.
Sets the LD current time. The time unit can be changed on the SYSTEM screen.

U Sets the up-sloping (the laser output becomes gradually stronger) time to W1.

w1 Sets the weld time 1.

S Sets the up-sloping or down-sloping (the laser output becomes gradually stronger or
weaker) to W2.

w2 Sets the weld time 2.

D Sets the down-sloping (the laser output becomes gradually weaker) for the last
FLASH.

w1 Sets the LD current value for W1 in the range of 00.75 to 11.50 A.

w2 Sets the LD current value for W2 in the range of 00.75 to 11.50 A.

w2

LD current value

N

w1

LD current time

P
h 4
-~
N

P
N

»
v
-~
A 4
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1. Setting Welding Schedules

SCH 2 Screen

On the SCH 2 screen, the temperature control function can be set.

Hed uononposu|

ScH 81 CTRL - CLUEE

|} |} -U 5
LIMIT +aEE  -BEEX %‘5%
EMISSIVITY 6. 858 S5
SMOOTH 5 5§35
To
Q>
=1t
How to see the displayed items : Settable item
SCH Sets the SCHEDULE number of laser light. The 32 numbers of 00 to 31 and output

schedules can be set.

CTRL Sets the temperature control method. For details, refer to "Temperature control

method" on the next page.

CURR: No temperature level control (current control only)

KEEP: Controls the output current ON/OFF with the temperature level set in TEMP
on the SCH 1 screen (whole area).

STOP: Stops output to the LD when the output current ON/OFF with the tempera-
ture level set in TEMP on the SCH 1 screen is reached. Set PEAK for DISP
on the MONITOR screen since NOW does not function.

W2KP: Controls the output current ON/OFF with the temperature level set in TEMP
on the SCH 1 screen for W2 (weld time 2) only.

ued bunesadp
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LIMIT Sets the upper and lower limit judgment value for current in the range of 00 to 99%.
The judgment period of the upper and lower limit is within the WELD set time. Effec-
tive only when CURR (no temperature level control) is set.

+**%: Upper limit judgment value

-**%: Lower limit judgment value

saxipuaddy

EMISSIVITY | Sets the emissivity of workpiece in the range of 0.050 to 1.000.

SMOOTH Sets the moving average time of the measured temperature in the range of 0 to 9.
When the temperature change is large and hard to read, increase the setting to
smooth the variation.

o

=

Q

T

5]

N

Moving average Moving average s

Setting g 9€ | setting g g 3

time time S

0 0.001s 5 0.05s %

1 0.002 s 6 0.1s g-'.

2 0.005 s 7 0.2s &
3 0.01s 8 05s
4 0.02s 9 10s
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1. Setting Welding Schedules

Temperature control method

CURR (No temperature level control)
Controls the LD current output with the LD current and time of the set waveform.

Start 20ms min.

/

LD current output

j

UP SLOPE WELD1  SLOPE  WELD2  DOWN SLOPE

LD current I I

100ms
End, trouble

KEEP

Controls the LD current output with the LD current and time of the set waveform and
the set temperature level.

Start 20ms min
Temperature level sensor ._._.

}i i i Current output is turned off by
! temperature level sensor signal.

LD current output

. xh

e e e
UP SLOPE WELD1  SLOPE  WELD2  DOWN SLOPE

LD current I l

100ms

Solder feeding signal
* Similarly in CURR and STOP controls

100ms
End, trouble

=> The time between the start signal and the LD current output is about 80 ms.

However, it becomes 130 ms at the first shot after the power supply is turned on
or after the sensor setting is changed.
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1. Setting Welding Schedules

STOP
Stops the LD current output when the set temperature level is reached.

When two temperature level sensors are connected, the LD current output is stopped
with the earlier signal.

Start 20ms min.

Temperature level sensor f}
yCurrent stops by temperature level sensor
”””” . signal.
LD current output e
rL e > e J‘
UP SLOPE WELD1 SLOPE WELD2 DOWN SLOPE
LD current I I
‘ 100ms
End, trouble
W2KP
Controls the LD current output with the set temperature level for W2 (weld time 2)
only.

Start 20ms min.
Temperature level sensor I l I I_I

:l lCurrent output is turned off by
LD current output
(LD1, LD2) /

temperature upper |imit alarm
U'I; SLOBE WELD1 SLOPE o V\?ELDZV"DOWN SLOPE

after WELD2.
LD current | | I

Solder feeding signal

* Similarly in CURR and STOP controls

100ms
End

ML-5020BW
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1. Setting Welding Schedules

MONITOR Screen

On the MONITOR screen, the average current of the LD is displayed.

SCH B8

Hl:88.6.-868, 87 B8E°C
H= B8, B.-868. BA

MOMITOR

DISP:NOW
How to see the displayed items : Settable item
SCH Sets the SCHEDULE number of laser light. The 32 numbers of 00 to 31 and
output schedules can be set.
H1/H2 Displays the current value and the temperature level of W1/W2 of the output
unit 1 (fiber 1) and the output unit 2 (fiber 2).
The temperature level is displayed when the number of heat detectors is set
in SENSOR on the SYSTEM screen.
DISP Switches the temperature displayed in H1/H2.
NOW: Present temperature level. Do not set this since this does not function
when STOP is set for CTRL on the SCH 2 screen.
PEAK: Maximum temperature level
COUNTER Screen
On the COUNTER screen, the total and appropriate number of laser light outputs can
be checked.
COUMNTER

TOTAL : BBE233333
GO0 :BEEESEEES
LI tB122456h0

How to see the displayed items : Settable item

TOTAL

Displays the total number of laser light outputs.
Move the cursor to the beginning of the value and press the + key for 3 seconds to
reset the value.

GOOD

Displays the appropriate number of laser light outputs.
Move the cursor to the beginning of the value and press the + key for 3 seconds to
reset the value.

LD

Displays the accumulated emission time of LD.
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1. Setting Welding Schedules

SYSTEM

Screen

On the SYSTEM screen, the laser control method can be checked and the LD power
supply to output laser light is set.

SYSTEM

CTREL :PAMEL SEMSOR: 2
TIME :=ec LIv: iz
GID1 :0FF GIDZ:0FF

FEE :OFF

How to see the displayed items : Settable item

PRE

Sets the laser output preparation. (Effective only in the PANEL control)
ON: Turns on the LD power supply to enable laser light output.
OFF: Turns off the LD power supply to disable laser light output.

CTRL

Switches the control method.
PANEL (internal control):
Control is exerted by control panel. Control by the EXT. I/O cannot be exerted.
EXT (external control):
Control is exerted by the PLC connected to the EXT. I/O connector. Laser start
and stop by control panel cannot be exerted.

SENSOR

Sets the number of heat detectors used for the temperature control.

0: No heat detector
Used when adjusting or setting to CURR (no temperature level control). Re-
move the connector of the heat detector.

1: Synchronized feedback control
Controls two LD power supplies with a heat detector simultaneously. Be sure
to connect the heat detector to TH1.

2: Independent feedback control
Controls a LD power supply with each heat detector. Be sure to connect the
heat detectors to both TH1 and TH2.

TIME

Switches the time unit on the SCH 1 screen.
sec: second
ms: millisecond

LD

Switches the LD which laser can be output from.

1: LD1 only

2: LD2 only

1&2: LD1 and LD2 (can be changed by Pins 7 and 9 on the EXT. I/O connector.
Refer to page 53.)

1or2: LD2 in the external control (Refer to page 54.)

GID1/GID2

Sets the guide light of LD1/LD2 to ON or OFF.
When laser light is output with guide light ON, guide light is turned off automatical-

ly.
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1. Setting Welding Schedules

LD Screen

On the LD screen, the correction value can be set.

LI» AMF. COEF.
LI 168, 8xLD2: 168, @

How to see the displayed items : Settable item

LD1/LD2 When there is a difference between LD1 and LD2 of the laser output (W) at the end
of the output unit, multiply a higher one by the value (50.0 to 100.0%*) to adjust the
output.

* The lower limit should be more than 0.75 A.

To measure the later output, install the power meter at the end of the output.
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1. Setting Welding Schedules

Operation depending on the CTRL, SENSOR and LD settings

Operation depending on the CTRL, SENSOR and LD settings is as follows. When
SENSOR is set to “0”, remove the connector of the heat detector.

CTRL | SENSOR | LD Operation Thermal
monitor

CURR |0 1 CURR operation -
2 CURR operation -
1&2 CURR operation -
1or2 CURR operation -

1 1 OK when the heat detector is connected to LD1, LD1
E12 when connected to LD2
2 OK when the heat detector is connected to LD2, LD2

E13 when connected to LD1

1&2 OK when the heat detector is connected to LD1 (synchronous control), LD1
E12 when connected to LD2

1or2 Occurrence of an error for LD to which the heat detector is not connected,
E12 when both LD1 and LD2 are connected

2 1 CURR operation LD1
2 CURR operation LD2
1&2 CURR operation LD1, LD2
1or2 CURR operation LD1, LD2
STOP |0 1 CURR operation -
2 CURR operation -

1&2 CURR operation -
1or2 CURR operation -

1 1 OK when the heat detector is connected to LD1, LD1
E12 when connected to LD2
2 OK when the heat detector is connected to LD2, LD2

E13 when connected to LD1

1&2 OK when the heat detector is connected to LD1 (synchronous control), LD1
E12 when connected to LD2

1or2 Occurrence of an error for LD to which the heat detector is not connected,
E12 when both LDs are connected

2 1 OK LD1
2 OK LD2

1&2 Stopping laser outputs from both LDs when either of the heat detector 1 and |LD1, LD2
2 reaches the target temperature

1or2 OK, stopping laser outputs from both LDs when either of the heat detector 1 |LD1, LD2
and 2 reaches the target temperature

KEEP |0 1 CURR operation -
2 CURR operation -
18&2 CURR operation -
1or2 CURR operation -

ML-5020BW
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1. Setting Welding Schedules

CTRL | SENSOR | LD Operation Thermal
monitor
KEEP |1 1 OK when the heat detector is connected to LD1, LD1
E12 when connected to LD2
2 OK when the heat detector is connected to LD2, LD2

E13 when connected to LD1

1&2 OK when the heat detector is connected to LD1 (synchronous control), LD1
E12 when connected to LD2

1or2 Occurrence of an error for LD to which the heat detector is not connected, -
E12 when both LDs are connected

2 1 OK LD1
2 OK LD2
1&2 OK (independent control) LD1, LD2
1or2 OK, independent control when LD1 and LD2 are simultaneously used LD1, LD2
W2KP |0 1 CURR operation -
2 CURR operation -

1&2 CURR operation -
1or2 CURR operation -

1 1 OK when the heat detector is connected to LD1, LD1
E12 when connected to LD2
2 OK when the heat detector is connected to LD2, LD2

E13 when connected to LD1

1&2 OK when the heat detector is connected to LD1 (synchronous control), LD1
E12 when connected to LD2

1or2 Occurrence of an error for LD to which the heat detector is not connected, -
E12 when both LDs are connected

2 1 OK LD1
2 OK LD2
1&2 OK (independent control) LD1, LD2
1or2 OK, independent control when LD1 and LD2 are simultaneously used LD1, LD2
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1. Operation Flow

Chapter 3

® Laser Processing by Control Panel
(PANEL)

1. Operation Flow

This section explains a laser processing operation flow by control panel.

The following methods for laser processing operations are available: control from the
control panel (PANEL) and control by external input/output signals from the connect-
ed PLC (Programmable Logic Controller) (EXT).

At PANEL, processing schedules are set by using the control panel and laser light is
output.

MAIN switch ON
CONTROL keyswitch ON
1

SYSTEM
Screen Control method check (PANEL)
I
Setting and registration of SCHEDULE
SCH 1 number (output schedule number) and output
Screen schedules
|
LD select
SSY STEM GID1/GID2 (guide light output)
CIEED PRE: ON (LD power supply ON)
|
SCH 1/2 Screen
or SCHEDULE number input
MONITOR Screen

|
Pressing the LASER START/STOP button
Laser light output

MONITOR LD average current check
Screen

v
CONTROL keyswitch OFF
MAIN switch OFF

ML-5020BW
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2. Control Panel Functions

2. Control Panel Functions

This section explains the functions of the control panel.

At PANEL, processing schedules are set by using the control panel keys and laser
light is output by pressing the LASER START/STOP button. After the output, you can
check the LD average current on the MONITOR screen.

IC
Q§§£EN Y o
TEMP 140°C
:5.00 D:5.00
W2:5.00 sec]
A W2:11.50A

LASER
START/STOP

) —= |

wuo
oo wm

ENT EMISSION

@ © (6)

Function of Each Section on the Control Panel

(1) Liquid Crys- Displays the setting conditions and monitor data in 20 characters x 4 lines.

tal Display

(2) CURSOR This key moves the cursor (m) in the upward/downward or left/right direc-
Key tion on the screen.

(3) +/-Key This key changes the numeric value or alphabet at the cursor position.

(4) ENT Key This key definitively sets the changed value. When moving the cursor with-

out pressing the ENT key, the changed value is invalid.

(5) MENU Key This switches the screen of the liquid crystal display.

(6) LASER If you press the button while the READY lamp is lighting up, laser light is
START/STOP | output. If the button is pressed again while laser light is output, the output
(Button) is stopped.

EMISSION When the LD is turned on, the EMISSION lamp comes on.
(Lamp)
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3. Operating Procedure

3. Operating Procedure

10

This section explains the operating procedure for laser processing to be con-
trolled from the control panel.

Starting the Laser

(1) Turn ON the MAIN switch at the rear of the main unit.
The power supply is turned ON and the POWER lamp comes on.

The memory and power supply unit are automatically checked. When no error is
found, the start screen is displayed.

(2) Turn ON the CONTROL keyswitch.

ML -S8268EH
Version:
VEaE -88[/-885

After 2 seconds, the screen displayed at the previous completion appears.

Setting the Control Method

(1) Press the MENU key to display the SYSTEM screen.

(2) Move the cursor to "CTRL" and press the + or - key to set the control method.
In this example, set PANEL.

[SiSIEEI_] FEE : OFF
ZTREL :PAMEL) SENSOR: 2

TIME :=ec LIv:qiz
GID1 :0OFF GIDZ:0FF

Setting Output Schedules

= It is convenient if you enter the set output schedules in the Appendix “Output
Schedule Data Entry Table” in advance.

=> For the details of setting items, refer to “Welding Schedule Setting Screen” on
page 37.

=> The unit of time setting depends on the setting of “TIME” on the SYSTEM screen.

ML-5020BW
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3. Operating Procedure

As an example, the procedure for setting SCHEDULE No. 00, temperature level
200°C, W1: 0.5 s/1.7 A, S: 0.8 s, W2: 1.2 s/3.0 A, up-slope: 1.0 s, down-slope: 1.5 s
is explained below.

(1) Press the MENU key to display the SCH 1 screen.

(2) Move the cursor to "SCH" and press the + or - key to set the SCHEDULE num-
ber.

In this example, set 00.
= As the SCHEDULE number, it is possible to set 32 schedules of 00 to 31.

=> When the registered SCHEDULE number is entered, the set output schedules
are displayed.

(3) Move the cursor to "TEMP" and press the + or - key to set the temperature level
(°C) for turning ON/OFF of the laser output.

In this example, set 200°C.
<Note>

The settable temperature level is 50 to 600°C. It is displayed as the relative value
and may change depending on the workpiece material or the surface state.

SicH B8 (TEMP 286 °C
:B8.868 S:u. :

Wi:@. 688 WZ:@.080 sec
Wi B8, BEE W2 68, R

(4) Move the cursor to "U" to "S" and press the + or - key to set the laser output time
(ms or sec).
= Set the laser output time in the range of 000 to 999 ms or 0.00 to 5.00 s.

(5) Move the cursor to "W1" to "W2" at the bottom and press the + or - key to set the
LD current value (A).
=> Set the LD current value in the range of 0.75 to 11.5 A.

:1.88 S:8.88 D:1.58
Mi:8.58 M2:1.28 sec
Mi:81.78A W2:83. 885

(6) Press the ENT key to establish the set value.
<Note>

The set welding schedule is not established until ENT key is presssed. When com-
pleting setting, be sure to press the ENT key.
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3. Operating Procedure

4 @ Outputting Laser Light

Be sure to put on specified protective glasses during laser light output operation.
Even if you wear them, you may lose your sight if the laser beam enters your eyes
directly through protective glasses.

(1) Adjust the workpiece and output unit positions to set an appropriate work distance
(distance between the workpiece and the output position).

(2) Press the MENU key to display the SYSTEM screen.

(3) Move the cursor to "LD" and press the + or - key to select the LD to be used.
In this example, set 1.

SYSTEM FRE: OFF
CTEL :PAMEL SENSOR:A
TIME :sec
GID1 0N 2 0OFF

(4) Move the cursor to "GID1" and press the + or - key to set it to ON to output guide
light.

A red dot of guide light appears at the laser light injecting position. Laser light is
injected to the red-dot position.

(5) Check the laser light irradiation position.

If the point to be worked deviates from the red point of guide light, adjust the po-
sition by moving the output unit or workpiece.

(6) Move the cursor to "PRE" and press the + or - key to set it to ON.
The READY lamp comes on.

(7) Press the LASER START/STOP button.
Laser light is output. Guide light stops automatically.

(8) Press the MENU key to display the MONITOR screen, and check the LD average
current value (A) of the output laser light.

2H BH MOMITOR
(Hi: B@. 308, BH BEG°C )
H= B, B.-80, bR

DISPF MO
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3. Operating Procedure

5 @ Stopping Laser Processing

(1) Move the cursor to "PRE" and press the + or - key to set it to OFF.
The LD is turned OFF.

(2) Turn OFF the CONTROL keyswitch.
The key can be pulled out.

(3) Turn OFF the MAIN switch.
The power supply is turned OFF and the POWER lamp goes out.

=> Return the key of the CONTROL keyswitch to the laser safety supervisor so that
it can be kept in custody.
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1. Operation Flow

Chapter 4

® Laser Processing by External Input/
Output Signals (EXT)
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1. Operation Flow

This section explains an operation flow of laser processing external input/out-
put signals (EXT).
The following methods for laser processing operations are available: control from the

control panel (PANEL) and control by external input/output signals from the PLC (Pro-
grammable Logic Controller) connected to the connector (EXT).

At the control by external input/output signals (EXT), output schedules are set by
another method (PANEL) in advance. After that, such control as schedule selection,
laser light output, and emergency stop is exerted.

* PLC: Programmable Logic Controller This unit exerts sequence control by executing the programmed
contents of control in sequence. This is often called Sequencer (product name of Mitsubishi Electric
Corporation).

ued bunelsado
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Connect the PLC to the EXT. I/O connector

MAIN switch ON
CONTROL keyswitch ON

>
©
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=
(o)
(2]

Set output schedules

SCH 1 Screen from the control panel.
(PANEL)

Switch the control method.

PLC s Control by external input/output signals (EXT)

Output schedule input
Guide light output

LD power supply ON
Laser light output/stop
(Emergency stop)

——
O _ ooo

v
End of operations

CONTROL keyswitch OFF
MAIN switch OFF

(1X3) sjeubis indinQ ;anduj jeusayxg Aq Buissaosold Jase ¢ Jaydeysn
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2. Preparations for Operations

2. Preparations for Operations

This section explains the devices and connectors required for laser processing
by external input/output signals (EXT).

Connect the PLC to the EXT. I/O and E-STOP connectors provided at the rear of the
main unit to control the main unit by executing the program from the outside. The E-
STOP connector plays a role to cut off the power supply of the laser equipment when
an error occurs in another unit on the production line or an emergency stop signal is
received from the PLC.

o ooo\
i

PLC, etc. Door interlock, etc.
Control signal input/output Control signal input/output

— EXT. 1/0 D-Sub 37pin Connector

Rear of the main unit

The plug and case models of connectors are as follows.

Connector Plug Case Manufacturer
EXT. 110 HDCB-37P(05) HDC-CTH(10) HIROSE ELECTRIC CO., LTD.
E-STOP A-03376-001 -

= Prepare a program and its development environment for laser control on the cus-
tomer side.

=> Do not connect the shielded portion to FG (frame ground) inside the laser equip-
ment when using the shielded cable.
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3. Connector Functions

3. Connector Functions

Pin Arrangement and Functions
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There are 2 connectors to be connected for the control by external input/out-
put. This section explains the arrangement and functions of the respective
pins.

EXT. I/0O Connector (D-Sub 37 pin)

Jed uoneiedaid
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The EXT. I/O connector inputs or outputs processing schedules and the start
signal of laser light.
=> Use the following product out of the attached connectors.

Plug Case Manufacturer

ued bunelsado

HDCB-37P(05) HDC-CTH(10) HIROSE ELECTRIC CO., LTD.

=<
/ Qo
=
19 Input COM D
Output COM 37 =
18 Input COM =]
Output COM 36 3
17 | ovout -
35 )
16 +24 V OUT =>
34 15
3 14 %>
4]
32 g
13 (in) LD2 output stop >9<-
31 o
20 12 (in) LD1 output stop @
11 (in) External reset
29
10 (in) Laser output preparation command
28
9 (in) Laser stop
27
8 (in) Panel lock
Solder feeding (out) 26 .
Monitor trouble (out) 25
6 (in) Schedule 16
24
5 (in) Schedule 8
End (out) | 23
4 (in) Schedule 4
22
3
2

Trouble (out) 21
Ready (out) 20

(in) Schedule 1

)
)
(in) Schedule 2
)
)

(in) Laser start

/.
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3. Connector Functions

Input Pins of EXT. I/0 Connector
=> To control by external input signals, set CTRL on the SYSTEM screen to EXT.

Pin No. Description
Laser start
1 When this pin is connected to the input COM, the laser output starts. Normally, this pin
is connected to a contact or an open-collector signal. Input it for at least 20 ms.
2 Schedule 1 When this pin is connected to the input COM, the selected schedule
number is input. The start signal is turned ON, the schedule num-
3 Schedule 2 ber is read. Establish the schedule number before the start signal is
turned ON.
4 Schedule 4 For example, when outputting laser with SCH 07, connect schedule
select signals 1, 2 and 4 to the input COM. Binary signal of negative
5 Schedule 8 logic.
Normally, this pin is connected to a contact or an open-collector sig-
6 Schedule 16 nal.
7 Unused
Do not connect anything.
8 Panel lock
When this pin is connected to the input COM, the setting by the front panel is disabled.
9 Laser stop
When this pin is connected to the input COM, the laser output stops.
Laser output preparation command
10 At ON, the laser equipment is brought to a laser output preparation state and the ready
output is turned ON. At OFF, the laser is not output even when the start signal is turned
ON.
External reset
1 When this pin is connected to the input COM, the error is reset.
Also, the laser output preparation command signal is turned OFF. It is necessary to turn
it ON again.
LD1 output stop
12 When LD is set to “1or2” and this pin is connected to the input COM during laser stop,
laser is not output from the LD1. Laser does not stop even if the connected during laser
output. This functions only when LD is set to “1or2.”
LD2 output stop
13 When LD is set to “1or2” and this pin is connected to the input COM during laser stop,
laser is not output from the LD2. Laser does not stop even if the connected during laser
output. This functions only when LD is set to “1or2.”
14 Unused
Do not connect anything.
15 Unused
Do not connect anything.
+24 'V OUT
16 Power supply for input signals. When using the internal power source, connect this
power source to 0 V (pin No.17).
0V OouT
17 When using the internal power source, connect it to +24 V OUT (pin No.16).
When using the external power source, connect it to +24 V.
18 Input COM
19 Input COM

ML-5020BW



3. Connector Functions

SCHEDULE Number Selection
Set "SCH" by combining pin No.2 to pin No.6 (schedule signals 1, 2, 4, 8, and 16) in-

puts.
Input

SCH SCH16| SCH8 | SCH4 | SCH2 | SCH1
00
01 )
02
03 °
04 °
05 ° °
06 °
07 ° ° °
08 °
09 ° °
10 °
11 ° °
12 ° °
13 ° ° °
14 ° °
15 ° ° °
16 °
17 ° °
18 ° °
19 ° °
20 ° °
21 ° ° °
22 ° °
23 ° ° °
24 ° °
25 ° ° °
26 ° ° °
27 ° ° °
28 ° ° °
29 ° ° ° °
30 ° ° °
31 ° ° ° °

o: Input-pin-COM circuit closed.
Blank: Input-pin-COM circuit opened.

ML-5020BW
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3. Connector Functions

Output Pins of EXT. I/O Connector

Pin No.

Description

20

Ready

When the laser output preparation command signal is turned ON, the ready signal is
turned ON. In the memory error, TROUBLE and EMSTOP, the ready signal is turned
OFF even when the laser output preparation command signal is turned ON.

21

Trouble
If trouble such as LD overheat arises, this pin is turned ON. This can be reset by ON/
OFF of the CONTROL keyswitch.

22

Unused
Do not connect anything.

23

End

Output at the completion of laser output. The signal is an open-collector type and ON at
the time of output.

After the laser is output, this pin is output for 100 ms.

24

Unused
Do not connect anything.

25

Monitor trouble

Output when the value is outside the range of the monitor upper/lower limit set value.
The signal is an open-collector type and ON at the time of output.

After the laser is output, this pin is closed internally for 100 ms.

26

Solder feeding

Output for 100 ms when the measured temperature of the heat detector reaches the set
value (only at the first time). The signal is an open-collector type and ON at the time of
output.

Output signal form: Photo relay, Output capacity: 30 V DC and 300 mA

27

Unused
Do not connect anything.

28

Unused
Do not connect anything.

29

Unused
Do not connect anything.

30

Unused
Do not connect anything.

31

Unused
Do not connect anything.

32

Unused
Do not connect anything.

33

Unused
Do not connect anything.

34

Unused
Do not connect anything.

35

Unused
Do not connect anything.

36

Output COM

37

Output COM

Type of output:

Photo MOS relay output

Rating of output: 24 V DC, 20 mA max.
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3. Connector Functions

5
E-STOP Connector (D-Sub 9 pin) g
=
Q
The E-STOP connector inputs and outputs an emergency stop signal for the la- S
ser. n-?
=> Use the following product out of the attached connectors. =
Model Manufacturer B =
SR
e)
A-03376-001 - o 2
o8
e
= e }
(\ T
(V=)
Ja
Emergency stop output (out) 1
. . 6 | (out) Emergency stop output
Emergency stop input (in) 2 o
3 7 | (in) Emergency stop input S
8 s
4 i
9 «Q
5 S
\/ =
Pin No. Description
1 When the laser is put in an emergency stop, the section between pin No.1 and pin No.6 is put in an open circuit.

When the section between Pin No.2 and Pin No.7 is put in an open circuit, the power supply of the laser is cut off.

When the laser is put in an emergency stop, the section between pin No.1 and pin No.6 is put in an open circuit.

N[O N

When the section between Pin No.2 and Pin No.7 is put in an open circuit, the power supply of the laser is cut off.

1ed adueusjulep

=> When the section between pin No.2 (emergency stop input) and pin No.7 (emer-
gency stop input) is put in an open circuit, the laser is put in an emergency stop
status and the power supply of the laser is cut off.

>
e}
e}
@
>
a
=
(o)
(2]

E-STOP connector

Inside of the laser

15mA +24V +— 7 Emergency stop
(RY) 2
7 —/

A

(1X3) sjeubis indinQ ;anduj jeusayxg Aq Buissaosold Jase ¢ Jaydeysn
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3. Connector Functions

At occurrence of an emergency stop, the section between pin No.1 (emergency stop
output) and pin No.6 (emergency stop output) is put in an open circuit and the emer-
gency stop output status shown in the following figure is provided.

The section between pin No.2 and pin No.7 of the attached connector is short-circuit-
ed by soldering before shipment. Be sure to mount the connector even when not us-
ing the emergency stop input.

E-STOP connector

Inside of the laser

24V DC
D R I —

Contact rating 30 V DC, 3 A
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3. Connector Functions

Example Connections of External Input/Output Signals

An example of external input/output signal connections is explained below.
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Ex. : When using the internal power source
Connect between 16 and 17.

5
oD »
Inside of ML-5020BW =
+24V OUT (16) Ex. : When using the external power source S8
1/0 input © g
/0 inp OV OUT (17) .
1Y4% W 24V e
| Laser start (1) 1
:1 |_‘ Schedule 1 (2) (@)
! & 5
:1 |_‘ Schedule 2 (3) g
I A" 74 5'
:1 |_‘ Schedule 4 (4) %
[ Q
=k
:1 m Schedule 8 (5)
I
:1 1 Schedule 16 (6)
I =<
)
:l 1 Spare input 3 (7) 3
' ) =
:l |_ Panel lock (8) S
' ) 2
:l |_‘ Laser stop (9) i
' Laser output =
j |_‘ preparation (10)
. >
j 1 Extrnal reset (11) §
]
=}
j |_‘ LD1 output stop (12) >9<-
I (3
(2]
j |_‘ LD2 output stop (13)
]
j 1 Spare input 1 (14)
]
:1 '_ Spare input 2 (15) g
| 3
Input COM (18, 19) )
S
r
7
1/0 output Ready (20) %
E ]
\V4 [: 8
3 &
Trouble (21) a
— o
] <
— End (23) Y
] ]
] Monitor trouble (25) é
— Solder feeding (26) g
— c
] =3
Spare output 1 (27) (o]
p— c
O Spare output 2 (28) g.
] ]
| Spare output 3 (29) <
] Output _CON (36) (37) &
™
X
d
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Maintenance Part







NOTE

Chapter 1

® How to Perform Maintenance
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NOTE

Simple user maintenance tasks are described in this chapter. For optimal per-
formance, we recommend regular inspections. Contact us for further details.

Before starting maintenance, read the following items and take extreme care.

ued bunesado

m Before starting maintenance operations, be sure to turn OFF the power supply.

m Turning ON the power supply for a operation check during maintenance puts the
laser in oscillation. Take extreme care about it.

m The operator and those who may receive laser light during maintenance must put
on protective glasses.
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1. Maintenance Parts and Standard Intervals of Inspection/Replacement

1. Maintenance Parts and Standard Intervals of Inspec-
tion/Replacement

Service parts may deteriorate and require repair or replacement. Refer to the
table below and Check it regularly.

=> The model numbers of maintenance parts are subject to change without notice.
For the latest parts information, contact a nearest sales office.

Part name Mgi;::g;zr;ce M:;:ttzrr:?(?;e model number
LD module (*3) End of life replacement PZ1211513
LD cooling fan for ML-5020AW/BW 4.5 year replacement LP1214233
LCD display for ML-5020AW/BW 5 year replacement LP1214234
LD driver for ML-5020AW 5 year replacement LP1214235
LD driver for ML-5020BW 5 year replacement LP1214237
Controller board for ML-5020AW End of life replacement LP1214386
Controller board for ML-5020BW End of life replacement LP1214236
LD driver cooling fan for ML-5020AW 4.5 year replacement LP1214164
LD driver cooling fan for ML-5020BW 4.5 year replacement LP1214850

For the hatched portion, our engineer takes charge of maintenance work.

*1: The Maintenance cycle is a guideline when the equipment is operated for 8
hours a day.

*2: Replacement is performed at the end of life, when burnout occurs, or when
a defect is discovered.

*3: About the definition of lifespan

If the problem persists even after adjusting the optics and cleaning the opti-
cal system, increase the LD current setting.

The maximum setting value of LD current is 11.50A
If there is no improvement even if the setting is set to the maximum value,

the life of the LD has come to an end. Inspection of the LD module is
required. Please contact us.
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1. Cleaning the Cover Hole

=
- 3
2. Cleaning the Cover Hole g
g‘.
The air inlet and outlet are provided at the cover on the main unit. Perform cleaning :-?
every month. =
<Note>

Not performing cleaning of the cover hole decreases the cooling capacity and af-
fects the service life of parts such as LD. To give normal performance of the laser
equipment, perform cleaning periodically.
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@® Operating Procedure

(1) When dust is attached on four air inlets on both sides of the main unit and two air
outlets on the rear, remove it by a cleaner.

ued bunesado

Rear

Hed aoueusjuIBl

Side (similarly also on the opposite side)
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1. Error Display and How to Take a Measure

Chapter 2

® Inspection and Measure To Be Tak-
en at Occurrence of an Error

1. Error Display and How to Take a Measure

When an error occurs in the laser, the contents of the error are displayed on the
control panel screen as shown below. In the following, how to take a measure
is explained in the order of Error No. At occurrence of an error, read this chap-
ter carefully and perform inspection of the laser and take a proper measure.

* If you have any unclear point, contact the distributor or us for information.

Error No.

|
ERROR

Contents of the error——[EHEHEEHc'Tl STOP ]

LD "™ State of LD doesn’t change even if an error/fault occurs.
LD "OFF" LD is turned off automatically if an error/fault occurs.
Alarm output "-": Error/Fault signal is not output if an error/fault occurs.
Alarm output "ON": Error/Fault signal is output if an error/fault occurs.
No. Contents of error LD Alarm Measures
output

An emergency stop signal is input.

Release the emergency stop by turning the EMER-
GENCY STOP button on the front panel clockwise,
and then turn off the CONTROL keyswitch and turn
it on again to reset.

Check that the emergency stop input (Pins 2-7) of
the E-STOP connector (D-Sub, 9 pin) on the rear is
shorted.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

01 EMERGENCY STOP OFF ON

The thermostat of the LD unit is actuated.

Turn off the CONTROL keyswitch and turn it on
02 LD OVER HEAT OFF ON again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.
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1. Error Display and How to Take a Measure

No. Contents of error LD Alarm Measures
output

The fan of the LD unit stops and the rotation sensor
of the fan is turned off.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.
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03 LD FAN STOP OFF ON

The thermostat of the LD power supply 1 is actu-
ated.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

ued uonesedaid
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04 LDPS1 OVER HEAT OFF ON

The current of the LD power supply 1 is 13.5 A or
more.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

Hed bunesado

05 LDPS1 OVER CURR OFF ON

The output voltage of the LD power supply 1is 7 V
or more.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

06 LDPS1 OUTPUT OPEN OFF ON

1ed soueusjuIB

The output voltage of the LD power supply 1 is 1.8
V or less.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

soxipuaddy

07 LDPS1 OUTPUT SHORT OFF ON

The thermostat of the LD power supply 2 is actu-
ated.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

08 LDPS2 OVER HEAT OFF ON

The current of the LD power supply 2 is 13.5 A or
more.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

09 LDPS2 OVER CURR OFF ON

The output voltage of the LD power supply 2 is 7 V
or more.

Turn off the CONTROL keyswitch and turn it on
again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

10 LDPS2 OUTPUT OPEN OFF ON

10413 UR JO 92Ua1IN290 Je Udye] ag 0] ainsea|\ pue uopoadsu) g Jaydeyn
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2. Troubles not Displaying Fault Code

Alarm
No. Contents of error LD Measures
output
The output voltage of the LD power supply 2 is 1.8
V or less.
1 LDPS2 OUTPUT SHORT OFF ON Turn off the CONTROL keyswitch and turn it on

again to reset.
If the trouble will continue even after the above
measures, write down the error No. and consult us.

The error signal of the heat detector 1 is turned on.
Turn off the CONTROL keyswitch and turn it on
12 THERMO SENSOR1 ERROR OFF ON again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

The error signal of the heat detector 2 is turned on.
Turn off the CONTROL keyswitch and turn it on
13 THERMO SENSOR2 ERROR OFF ON again to reset.

If the trouble will continue even after the above
measures, write down the error No. and consult us.

2. Troubles not Displaying Fault Code

States of Laser Measures

Laser output increases though monitor displays normal value.

) ) 4 Adjust the LD current value and output time.
(When processing spot is not clean or spatter increases.)

If the laser does not improve though the set-
ting is adjusted, optical axis of resonator may
have been dislocated. For adjusting the axis,
consult us.

Laser output decreases though monitor displays normal value.
(When processing is not performed or weld strength is not
enough.)
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Specifications

Specifications
Maximum rated output
. 20 W x 2
(from output unit end) 0w
000-999 ms (1ms step)
0.00-5.00 s (0.01s steps)
<Note>UP SLOPE(U),WELD1(W1),SLOPE(S),WELD2(W2),D
Pulse width OWN SLOPE(D)
Oscillator It can be set up to 5s each (maximum 25s).
For details of each item, refer to Chapter 2 1. Setting Welding
schedules.
Oscillation wavelength 915+ 20 nm
Positioning guide beam Built-in visible laser (red)
Output stability +3% or less @ 2 W or more (within ambient temperature +5°C)
Power sup- | Input power supply Single-phase, 100 V to 220 V AC (+10%)
ply Frequency 50/60 Hz
Max. input current 3.0A (100 V), 1.5A (200 V), 1.4 A (220 V)
Max. apparent power 300 VA
Power | ercon- | Maximum 300 W
Supply .
sumption | standby 40 W
Breaker rated current For the power supply side, we earnestly recommend us!ng .a
. leakage breaker with the rated current of 5 A or more, which is
(to be supplied by customers) . .
applicable to harmonics and surges.
Ground Class D (ground resistance: 100 Q max.)
Number of schedules 32
Schedule setting Laser output waveform
Measurement function Average value of the LD-applied current (A)
Control Displays the total number of outputs (9 digits)
Panel Counter Displays the number of acceptable outputs (9 digits)
Displays the total LD ON time (7 digits)
Laser output control by detecting the temperature of the pro-
. . cessing part
Active heat control function <Note> Effective only when using with the output unit FOCH-
30C series.
Ambient temperature 20 to 30°C
Ambient humidity 20% to 85% RH (non-condensing)
Temperature during transport or stor- 10 to 50°C
age
Operating Humidity during transport or storage | 20% to 90% RH
Environment vipration during transport 4.9 m/s* (0.5 G) max.
Impact during transport 49 m/s® (5 G) max.
Vibration during operations 10 to 60 Hz: 0.98 m/s’ (0.1 G) max.
iir:ﬁ;m'“e“t vibration during opera- | | . than 2 Hz: 4.9 m/s’ (0.5 G) max.
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Specifications

Others

Mass 22 kg
With rubber foot and rack mounting plate:
Dimensions 211 (H) x 480 (W) x 563 (D) mm
Without rubber foot and rack mounting plate:
199 (H) x 420 (W) x 563 (D) mm
A; Weighted equiva-
lent continuous sound | 75 dB (A) max.
Noise level | pressure level

C; Sound pressure
level

0.3 Pa max.
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Dimensional Outline Drawings

Dimensional Outline Drawings

. Unit: mm
Top view
| ‘ ® |
T =
480 )
460 Front view
420
Rack mounting plate
= - . ha (detachable)
g S P B
=- P «
E @ o ST
= o us oo EIEEIE D =
g o ) | ©00 @08 5
3 r | | ﬁ
) Ju|
N
Rubber foot
(detachable)
Right side view
30 453 100 (wiring area)
60 101.5 254 80
j
=
N 1B (outer dia. of protective tube)
Fiber length: 5000mm
Min. bending radius: R35
@ @ ® _ |
(] @]
ul iy
Slide rail mounting tap (2x3-M3) Fiber protective plate
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Timing Chart

Timing Chart

An example of timing chart for the case where the LD power supply is turned
on and laser light is output up to a monitor output is shown below. The equip-
ment operation is represented on the axis of ordinates and the lapse of time
is represented on the axis of abscissas to show the change status based on

1ed uononposu|

Is5
changes with the lapse of time at each operation and the time required for a § &
certain operation. 3o
=z
= s }
- o5
Ready Signal Ad
(@)
3
Power supply ON (CONTROL keyswitch) | ]
kS
Laser output preparation command input | | &
\ \ =
Ready signal output Laser output disabled | Laser output enabled |

*1: The ready signal is turned on at rising edge of the laser output preparation
command. When the laser output preparation command is turned on at
start-up, turn it off and turn it on again.

Ued aoueusjule|

>
©
Laser Output 3
>9<-.
]
10ms min.
Laser start (20ms min.) L
(20ms)

SCH Nos. 1,2,4,8,16

LD2 select signal

Laser stop signal

-
|
|

Laser output is turned OFF, and
\End and OK/NG signals are not output.

10ms max. (x1)
[——————————

1/
| 77

T
|
.

Laser output

|
End signal output (100ms)
[ ]

NG output (100ms)

150ms (*2)
Laser start (2nd time or later)

*1: At start-up of laser or when the setting related to temperature is changed:
approx. 300 ms

*2: 150 ms or more of the irradiation time. The next laser start is disabled dur-
ing this period.
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Timing Chart

Error Occurrence

Error occurrence

External reser input ﬂ

\

Laser output preparation command input T T I_

\ \ \
Ready signal output Laser output disabled | Laser output enabled |
\ ]

Error output
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Explanation of Terminology

Explanation of Terminology

The following table explains the terminology related to laser processing. General
terms and the terms peculiar to this laser are included. When there is any related
page in this Operation Manual, the reference page is shown.

COM (Common)

Common line. This means a connecting point where the multiple points are connected to the
same common point. The electric circuit includes an A contact, B contact, and Common. The
common contact is connected to the A contact and B contact commonly. Abbreviation of Com-
mon.

Common line. This means a connecting point where multiple points are commonly connected to
the same point in the circuit or wiring. The electric circuit includes an A contact, B contact, and

Common Common. The common contact is connected to the A contact and B contact commonly. This is
abbreviated as COM.
D
Diode laser Package that mounts the LD bar in a heat sink.
E
Phenomenon in which the electrons around an atom proceed from the ground status to a one-
o upper status. In the case of laser, excitation means that the atoms or molecules in the laser
Excitation . . oo
medium proceed from a low energy status to a high energy status when energy is given from the
outside.
F
FC-LD Unit that permits diode laser light to be emitted from the fiber by using a special optical system.
Abbreviation of Fiber Coupling Laser Diode.
G
. Electrical connection between an electric device and the ground. This is also called earth or
Grounding

ground.

Grounding work

Specified in Article 18 "Interpretation of Technical Standard of Electric Equipment." The ground-
ing work for device connected to a low-voltage circuit of 300 V or less is performed in compliance
with class D, and that of more than 300 V is performed in compliance with class C. — P.25

Auxiliary light to check the laser light irradiating position and make a positional adjustment. Light

Guide light with a wavelength of 380 nm to 780 nm that can be seen by man. This is also called visible laser.
In this laser, diode laser for guide light is output. — P.43
H
Harmonic Waveform having 3 to 40 times of frequency of the basic frequency (50/60 Hz). — P.29
I
Circuit to prevent hazards, which stops the machine operation when a material comes close to a
Interlock . ; . .
place where a hazardous unit or equipment is provided.
L
L Line terminal. This is a terminal to be connected to a line conductor of the external circuit. Ab-
breviation of Live. — P.29
LASER is an abbreviation of Light Amplification by Stimulated Emission of Radiation, which is
Laser light artificially generated by laser oscillator. Laser is classified into solid laser, liquid laser, and

gas laser by medium.

ML-5020BW
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Laser light

Light artificially generated by laser oscillator. This laser light is widely used for electronic devices,
optical communication, medial treatment, metal working, and other fields. As a matter of feature,
laser light goes straight, its wavelength is fixed and the phase (wave peak and hollow) is the
same, so high energy can be obtained by concentrating light to one point.

Laser safety supervisor

Person who is responsible for laser safety management, having an enough knowledge to execute
laser hazard assessment and safety management. For the facilities or places where a laser
product exceeding Class 3B in JIS C 6802 "Safety Standards for Laser Products", it is necessary
to appoint a laser safety supervisor and provide a management area. Since most laser equip-
ment comes under class 4 of the highest hazard, the laser safety supervisor must be appointed.
— P.8

LD

General term for diode laser and FC-LD.

LD chip

Semiconductor laser device.

Leakage breaker

Safety device to shut off the circuit at detection of a leakage current that flows from the power
supply to the ground.

N

N Neutral point terminal. This is a terminal to be connected a neutral point of the circuit. Abbrevia-
tion of Neutral. — P.29

o
Cable to transmit light that is made of quarts glass or thin plastic fiber. This cable consists of a
core of the center and a clad covering the surroundings, and light is propagated in the core. The

Optical fiber mode is classified into 2 types, namely, multi mode and single mode by the number of light propa-
gation modes, and the multi-mode optical fiber is divided into step index (SI) and graded index (Gl)
by refractive index distribution of the core.
In the laser equipment, the oscillator means a unit to amplify and oscillate laser light. This unit

Oscillator consists of a laser medium, excitation source, amplifier, etc. Laser is amplified and oscillated
when the laser medium is excited by excitation source.

Outout unit Unit to output the laser light transmitted by optical fiber to the workpiece. The optical fiber con-

P nected to the branch unit is connected. — P.17 and P.30

P

PE Protective earthing terminal. This is a terminal that is provided to ground a device. Abbreviation
of Protective Earth. — P.29
Device that exerts sequence control by executing the programmed contents of control in se-

PLC quence. This is often called Sequencer (product name of Mitsubishi Electric Corporation). Ab-

breviation of Programmable Logic Controller.

Protective glasses

Protective glasses that the operator puts on to protect the eyes from laser light. The protective
glasses are divided into some types by wavelength of laser light.

Pulse width

Time during which laser light is irradiated.

R

Rated current

Maximum effective current value when a current can be continuously output.
This value indicates that it is prohibited to cause a current to continuously flow exceeding this
level.

Remote interlock

Interlock function to shut off the laser output in an emergency as a means for using the laser de-
vice safely. In this laser, the E-STOP connector is connected to the door of the room so that laser
light may be shut off when the door is opened. — P.57

Resistivity

Electric resistance generally used as a scale to indicate the hardness of current flow for a mate-
rial. Its unit is ohm (Q). The value that indicates this resistance by unit volume (1 cm x 1 cm x 1
cm) is volume resistivity and its unit is ohm centimeter (Qcm).
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S
SCH This word means a laser light output schedule in this laser. 256 types of SCHEDULE can be set
and each schedule can be registered with a SCHEDULE number. — P.38, P.39 and P.42

Sequencer A type of PLC (Programmable Logic Controller) that exerts sequence control by executing the
q programmed contents of control, being a product name of Mitsubishi Electric Corporation.

Sinale phase Electric current whose magnitude and direction change periodically, having the same phase.
gep This single phase is used as a 100 V power supply for electric lamps and plug sockets.

Surge Abnormal overvoltage or overcurrent applied momentarily to the electric circuit. — P.29

w

Work distance

Distance from the laser light output position to the target workpiece for laser processing.

ML-5020BW
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Output Schedule Data Entry Table

6-0 HLOOWNS
000"} - 050°0 | ALIAISSING
Z HOS
% 66-00 | -
LIAIT
% 66-00 | +
A 0S°LL-G2°00 ZM
v 0G'LL-G2°00 LM\
S 00'G-000 a
sw 666 - 000
S 00'G-000
sw 666 - 000 M
s 00°'S - 000 < } HOS
sw 666 - 000
s 00'G - 000
sw 666 - 000 HA
s 00'G - 000 ,
sw 666 - 000
o) 009-050 |  dN3L
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Index

Index

A

accessories 16
Active Heat Control 18

Cc

CONTROL Keyswitch 19
Control Panel 20, 48
COUNTER Screen 42
Cover Hole 67

CTRL 39, 43

CURR 40

CURSOR Key 20, 48

D

Dimensional Outline Drawings 76

E

EMERGENCY STOP Button 19
EMISSION Lamp 20, 48
EMISSIVITY 39
ENT Key 20, 48
ERROR Lamp 19
Error No 68
EXT 35,43
Connector 54
E-STOP Connector 21, 59
Example Connections of External Input Signals
61
EXT.I/O Connector 21, 55
Input Pins of EXT. I/0O Connector 56
Output Pins of EXT. I/0O Connector 58
PLC 53

G

GID 43
GOOD 42
grounding work 25

K
KEEP 40
L

LASER Lamp 19

Laser Light
down-sloping 38
up-sloping 38

Laser Safety Supervisor 8

LASER START/STOP button 20, 48

LD 43
LDMON Connector 21
LD Screen 44

MAIN Switch 21
Maintenance Parts 66
MENU Key 20, 48
MONITOR Screen 42

(o)

Optical Fiber
method of connecting 30

P

PANEL 35, 43

Power Input Connector 21
POWER Lamp 19

PRE 43

R
READY Lamp 19
S

SCH 38, 39, 42

SCHEDULE number 38, 39, 42
SCH Screen 38, 39

SMOOTH 39

STOP 41

SYSTEM Screen 43

-

TEMP 38

Temperature control method 40
TH Connector 21

THMON Connector 21

TIME 43

TOTAL 42

w
W2KP 41
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