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How to Use This Document

In this manual, ML-8150A denotes ML-8150A-CDRH.

Thank you for purchasing our YAG SHG Laser Welder ML-8150A.
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 YAG
SHG 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:  gych as connections of its respective sections.

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

Maintenance Part: Explains how to perform maintenance and how to handle trouble.
Appendixes: For reference materials, specifications, dimensional outline drawing,
pulse width maximum output characteristic, 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
damage 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.
é Denotes operations and practices that may result in serious injury or
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.

WS

Denote "prohibition."
They are warnings about actions out of the scope of the warranty of
the product.

0oe

Denote actions which operators must take.

PN

Denotes that the content gives notice of DANGER, WARNING or
CAUTION to the operator.

O & P>

Do not touch the inside of the Laser unnecessarily.

Since source voltage of single-phase 200/220/240 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).
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For Use in Safety
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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 welding 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.

ML-8150A
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For Use in Safety

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.

I — I — I O I 7 B B — I o B — I — I
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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.
Maintenance Parts and Standard Intervals of Inspection/Replacement" on page 159.

=> 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
operated at a time, the Laser may have trouble or may be broken.

= The outer panels and the covers are electrically connected to the main unit by
connecting cables. When the panels, covers and connecting cables are removed
and installed again, make sure that all these components are put back into place
correctly. Also, make sure that the cables do not block the optical path of the
oscillator or get caught between the outer panel and the frame.

=> To prevent damage, do not bend the optical fiber beyond its minimum bending
radius or apply any forms of shock to it. For the fiber’s minimum bending radius,
see the table below.

Minimum bending radius of the optical fiber

Core Diameter Minimum Bending Radius
¢ 0.2,0.3,0.4mm 100mm
@ 0.6mm 150mm
® 0.8mm 200mm
¢ 1.0mm 250mm

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

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

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

CDRH Standards Part 1040 Sec. 1040.10 “Radiation safety standards for laser
equipment”
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Precautions for Handling

For Transportation

When transporting the laser, observe the following precautions to avoid

hazards.

= 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, crane, belt, etc., of at least 200 kg
allowable load.

=> Retract the level adjuster fully when transporting the Laser.

Precautions for using a fork lift

The following figure shows fork inserting positions.

=> As shown at right, adjust the distance between the forks; distance between the
outer sides of the forks must be at least 300 mm, but the fork must not hit the
level adjuster.

=> When transporting, belt the Laser to fix and keep it horizontal.

Adjuster Adjuster

Fork

AN
AN

300 mm or more

Figures below show example forking; insert the forks fully till the points appear from
under the Laser.

DO N DON'T

l' ' '@+
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Precautions for Handling

Precautions for using a crane

=> When lifting the Laser, belt it between the caster and level adjuster observing a
“BELT HERE” label.

bz ¥
BN IHE EED & 512
A5 E 7SO

BLTFEL,
CAUTION
BELT BETWEEN CASTERS
g 9

AND ADJUSTERS AS SHOWN.

<

Set the belt
in this range.

= Use two belts together.
=> During transportation, keep the Laser horizontal.
=> Make sure that the adjuster is not belted.

Belt

N
Adjuster \l\l\

broken !

/ T
\ ) &

=> For transportation using a crane, insert a buffer material such as blanket, sponge,
and rubber material between the laser welder and the belt, and to have the belts
press the Laser evenly.

=> Have the distance (Figure B on page 13) between the top corner of the Laser
and the crane hook is at least 1.5 times the Laser width including the cushion.
When the belt is not long enough as shown, insert a board (plywood, angle plate,
etc.) on the Laser not to hurt the top surface of the Laser.

______________________________________________________________ML-3150A JER}



Precautions for Handling

a
Belt
ARV L
¢ A > \ /

Precautions for transportation

= Fix it firmly using belts, cushions, etc., to prevent a fall, damage due to vibration.

=> Retract the level adjuster fully when freighting the Laser.

=> Insert a broad and thick cushion between the front door and wall to provide
enough clearance between the wall and the upper front panel of the Laser.

=> Insert pillows such as timber between the bottom of the Laser and floor to
balance the Laser. For positioning the pillows, refer to that for the forks of lift

truck.
5| 8
= | £
0
5]
Pillows
Floor |
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Precautions for Handling

=> Set the belt for fixing the laser welder within the effective range of belt setting

shown in the following figure. If the belt is set from the lower part of the front
side, the front door may be out of position or deformed. Avoid setting the belt in
this way.

Belting range

z ¥ DON'T
|

x

Belting range

o

A Iy

=> Put the laser welder in close contact with the two surfaces of floor and wall and

fix it securely with a belt. Be sure to use cushion between the Laser and belt not
to hurt the Laser.

Example belting (Top view)

Cushion Belt

i

Top of equipment | |

BL1]Go
[EC 11651

Wall | |

* The wall in the above Figures may be ;H

replaced with a plank or rod as far as it can ] C
support the Laser. |

e]e]

=> When it is expected that the Laser may bounce during transportation, belt the
Laser longitudinally.

ML-8150A
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Precautions for Handling

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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Sticking Warning/Danger Labels

Sticking Warning/Danger Labels

Warning/danger labels are struck on the laser. Read the precautions provided on

each label for correct use. The numbers correspond to the label figure numbers on
the next page.

Top view

I
© O |
© O |

)

Front view Right side view Rear view
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Sticking Warning/Danger Labels

| | QD

VISIBLE AND/OR INVISIBLE LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION

MAX OUTPUT
PULSE DURATION
WAVELENGTH (S)
CLASS IV LASER PRODUCT

HIGH VOLTAGE

IF INTERLOCK IS DEFEATED PERSONNEL MAY BE
EXPOSED TO ELECTRICAL SHOCK HAZARD
DISCONNECT POWER AND WAIT SMIN.

BEFORE_SERVICING
=

(2)

EERT S (Also stuck on the reverse side, and at the top surface of the high
i'f: %Wﬁtﬁsﬁum voltage protection cover inside of the right side surface of the main
unit)

(3)
A\ & 18| DANGER

CCoEME, ZLTY CLASS 4 LASER RADTATION
0y % BRIRT 5 £ 97340 WHEN OPEN AND INTERLOCK
V-4 AN B £ -4 DEFEATED AVOID EYE OR
PRESDE RILKE SKIN EXPOSURE TO DIRECT
~OEE ERITH & OR SCATTERED RADIATION.

o07k00

@ =

fals - _HEZ'LUT/RIJ:Z:EHED—*ﬁ‘(: . ol
DANGER VIS BLE AND/OR INVISIBLE LASER RADIATION| Sife, tirfosgmveRRise

CHELDEXGREOMEES 15 L
AVOID ETE 0R SKiK EXPOSURE 70 BIRECE R SSATILRED RADIATION
BAEN / I
W/ NEDIUM Nd : YAG EREL— /0 _DANGER
ZULAE / PULSE WIDTH | /LR / PULSE | g / O VISIBLE AD/OR INVISIBLE LASER RADIATION WHEN
B & / WAVE LENGTH | 1.064um 9. 650um TPEN AD_INTERLOCKS DEFEATED AVOI EYE OR SKIN

HSR4L—HHEG CLASS 4 LASER PRODUCT T‘E‘bssncxé%azz%‘o 'EXPOSURE T0 DIRECT OR SCATTERED RADIATION

()

AVOID EXPOSURE-LASER
RADIATION IS EMITTED
FROM THIS APERTURE

HECEERDCE - 20
BAM S L—iRsIA 5.

077001

~

(7) .
BELT mlﬂi’milmol_

QmabDA HM-ETO-ORI
VALFAGTLRES A WeL Tech co. 10 H E R E aLeren
95-3 FUTATSUKA NODA-CITY GAUT | ON
CHIoh 2760010 P BELT BETWEEN CASTERS
MODEL No. AND ADJUSTERS AS SHOWN.

SERIAL No. LABEL NG )

(6)

ENET N (Also stuck on the reverse side)
IneuT PonER voLTs [ i

He [JE Phase 50/60H
nax. Rus Awes [ A
Hax. Average PonR [ v
Hax. PuLsE Enercy [

puLSE oURATION [ - T s

WAVELENGTH 1.064 4m
puLse ReperiTion RATE 1 - (Y-

- CLASS IV LASER PRODUCT
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Sticking Warning/Danger Labels

EXPOSURE TO VISIBLE AND/OR INVISIBLE LASER RADIATION
MAY OCCUR WHEN THE INTERLOCK SWITCH IS DEFEATED.
A LIGHTED LED INDICATES INTERLOCK SWITCH IS DEFEATED.
AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION.

Inside of the top surface of the main unit
(top surface of the branch unit cover)

HIGH VOLTAGE

DISCONNECT POWER AND WAIT 5MIN.
BEFORE SERVICING

P-10aa

Inside of the right side surface of the main unit
(top surface of the power supply unit cover)

CAUTION

MATCH THE KEY TO THE GROOVE, INSERT AND
TURN CLOCKWISE TO SECURE THE FIBER OPTIC.

GROOVE KEY
(S

Inside of the top surface of the main unit
(top surface of the branch unit cover)

ey,

-~ =i

R
REAVCUTIAYET & A NAOKAER L EENRET BT
RABYET BERABICEEE LTI, BHLOT 0.0 CUTF
OEMHERNES CHEC AL,
0 CBUT 124 A8 A 5. RERBEE SR T4y, L—FEr EF 1A,
BEBBR AL TR BEEAREAOKERSICHER- TR,

CAUTION

COOLING WATER WILL FREEZE AND EQUIPMENT MAY BE BROKEN BELOW 0°C.
PARTICULARLY IN COLD DISTRICTS, TAKE CARE THAT THE TEMPERATURE OF
THE EQUIPMENT DOES NOT FALL BELOW 0 C.

WHEN AMBIENT TEMPERATURE WILL FALL BELOW 0°C, SEE OPERATION MANUAL
AND DRAIN WATER FROM LASER CAVITY, HEAT EXCHANGER, PUMP, SOLENOID
VALVE AND PIPING.

perarr
/

Inside of the front surface of the main unit
(front surface of the cooling water tank)

CAUTION
@ SET THE POLARITY iOF THE LAMP CORRECTLY
¥ o

=

ST OBEITERELTLIEEL, P-1539

Inside of the top surface of the main unit
(top surface of the laser chamber)

ML-8150A

xR CAUTION

COBRERYSNT EBBEENOFFIZHY YAGL—HF
RIELEEA,

AUTT O ARBRMCBRYASGVTIEZEL,
IF THIS PART IS REMOVED, HIGH VOLTAGE IS TURNED OFF AND
YAG LASER DOES NOT OSCILLATE. DO NOT REMOVE FOR
PURPOSES OTHER THAN MAINTENANGE WORK.

-

Inside of the top surface of the main unit
(top surface of the branch unit cover)

| G

HIGH
VOLTAGE r-1087

Inside of the front surface of the main unit
(under the power input terminal)

DANGER

LASER RADIATION
HAZARD WHEN THE

COVER IS REMOVED.

LASER BEAM MAY

CAUSE BURNS AND
EYE DAMAGE.

P-1264

S ~/

Inside of the top surface of the main unit
(top surface of the branch unit cover)

xE
=]
. o

KEISENRTHSEALTEE L
BMEMESHBEE HHEH < EEL,
CAUTION

AFTER FILLING WITH DI WATER, FLOAT THE ATTA

FLOATING PANEL ON THE WATER.

PLEASE REFER TO THE USER'S MANNUAL FOR DETA
\

REKEAVIIZANERICABEDEE LES

CHED

ILS.

P-1517 )

Inside of the front surface of the main unit
(top surface of the cooling water tank)
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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. YAG SHG Laser

Chapter 1
® Overview of the YAG SHG Laser Welder
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1. YAG SHG Laser

Laser means the equipment to generate powerful light by amplifying light
(electromagnetic wave) or means this light itself. Laser can be classified into various
types by light generating material. Among these types, the typical type as welding
laser in the industrial field is Nd: YAG laser, which is generally called YAG laser. The
name of Nd: YAG laser originates from the fact that this laser is generated by doping
Neodymium with the Yttrium Aluminum Garnet crystal.

SHG is an abbreviation of Second Harmonic Generation. The wavelength of
YAG Laser is a 1064 nm near infrared-ray invisible to human eyes. However,
the wavelength of YAG SHG Laser is 532 nm in the visible ray area because the
wavelength of fundamental wave laser is halved by using a nonlinear optical element.
Most of laser equipment for laser welding belongs to class 4 laser that is the most
hazardous in the classification of laser products specified in JIS. When YAG 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 YAG 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.
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2. Mechanism of the YAG Laser

2. Mechanism of the YAG Laser

The YAG Laser for welding consists of a power supply, cooler, oscillator, optical fiber,
output unit, etc. Laser light can be transferred to a place remote from the main unit
by optical fiber, so that only the optical fiber and output unit can be mounted in the
manufacturing line for welding. Multiple beams of laser light can be split from single
laser equipment to multiple optical fibers.

Powersharing

When single laser light is split into multiple beams by using a beamsplitter, multiple
workpieces (or multiple positions of a single workpiece) can be simultaneously
welded. This method is called "powersharing."

Supposing that the energy of a single laser light beam is 100%, 50% laser light is
simultaneously irradiated when the number of deliveries is 2, or 33% laser light is
simultaneously irradiated when the number of deliveries is 3. Up to 2 deliveries are
available for this laser equipment at powersharing.

Timesharing

100% energy is applied to multiple workpieces by changing the reflection angle with
the mirror of the timesharing unit without splitting single laser light. This welding
method for multiple workpieces is called "timesharing."

For example, if when the number of deliveries is 3, laser light is irradiated once each
from 3 optical fibers. Up to 2 deliveries are available for this laser equipment at
timesharing.

Common Laser Equipment Configuration

Oscillator Power monitor

Optical fiber

Input unit

Mirror

Excitation lamp Output unit

@ Workpiece

Power supply
Cooler

Beamsplitter

Example of 3 deliveries

ML-8150A



3. Functions of the ML-8150A

3. Functions of the ML-8150A

= Laser power feedback control and optional waveform control functions

The Laser can handle a wide variety of workpieces. Up to 32 different settings
for weld schedules using waveform control are available.

The welding schedule can be momentarily switched. This permits high-speed
and high-quality welding.

The ML-8150A uses very thin optical fiber that makes it suitable for welding
with a small spot diameter. (in the case where a ©0.2 mm Sl fiver is used)
YAG fundamental wave laser permits welding workpieces such as copper and
gold that were hard to weld for the reason of a high reflection factor.

Up to 2 deliveries of laser output, including powersharing and timesharing, are
available (option).

Powersharing permits obtaining uniform outputs for each delivery without
energy loss.

=> Simple operations and maintenance

For greater convenience, the Laser is designed to allow the operator to work
on the Laser from the front for cumbersome tasks such as wiring and filter
replacement.

As welding schedules are entered on the liquid crystal display, the user can
perform operations easily and accurately.

Remote control is available because of the Laser Controller is detachable.

A variety of input and output signals allow the Laser to be connected to
automatic machines.

Both the laser energy (J) and its mean power (W) are monitored. If the desired
energy range has been preset and the laser energy is out of the range, the
trouble signal is output. This function is provided for quality control purposes.

Use of high-precision optical fiber eliminates the optical axis adjustment
usually needed every time the fiber is removed and reinstalled.

Using the external communication function permits managing data such as
welding schedules and monitor values in centralized form.

=> The factory environment can be improved by space saving.

The laser power supply, oscillator, and cooler are integrated into a single piece
for easy transport and installation of the Laser.

The Laser does not require external cooling water or piping.

=> The Laser conforms to the following standards.

Certified to be in compliance with CDRH Standards Part 1040 Sec. 1040.10
“Radiation safety standards for laser equipment”

ML-8150A
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4. Product Composition

4. Product Composition

Packaging

The product is divided into the main unit and accessories and these are packed in 2
packages. The respective dimensions and mass are as follows.

Mass (including

Dimensions packaged products)

Package for main unit Approx. 822 (H) x 430 (W) x 869 (D) mm Approx. 120 kg

Package for accessories | Approx. 580 (H) x 310 (W) x 460 (D) mm Approx. 23 kg

Checking the Packaged Products

Make sure that all the packaged products are included.

Package for main unit

Product name Model No. Q’ty

YAG SHG Laser Welder ML-8150A 1

Package for accessories

Part name Model No. Q'ty
Flashlamp MLD-0902 1
Glass plate A4-00719 1
lon-exchange resin refill MLF-0020 1
lon-exchange resin replacing tool MLF-0005 1
Cooling water (Purified water, 20L) MLU-0604-00 1
Adjuster pressure plate KC-1275C-3 4
Protective glasses YL-717C YAG3 1
BS 1.5mm 1
BSL 2.5mm 1
Ball point screwdriver
BS 3mm 1
BS 4mm 1
Water feed hand pump TP-0002 1
Gloves Emboss L 2
P-00374-001 2
P-00474-001 2
Danger, warning, caution labels
P-0211 2
P-0212 2

729 wm-s1soA |



4. Product Composition

2

Part name Model No. Q’'ty g')-

P-0213 2 §

Danger, warning, caution labels P-00377-001 2 QE
P-1213 1
Operation manual AS1044622(M1009E) 1
Power cable A-03651-002 1
Locking nut 5311 9020 GMP-GLM20 x 1.5S gray 2
Cable gland 5311 1620 BS-M20 x 1.5S gray 2

Main Unit, Optical Fiber, and Output Unit

This product is used in combination with the optical fiber and output unit as shown
below.

Main unit x 1 . Optical fiber x . Output unit x
Number of deliveries Number of deliveries
Main unit )
————— _ Optical fiber Output unit

el ) I

Main unit

Provided with the number of branch shutters with open-close sensor based on the
number of deliveries.

9P| 19SET OHS OVA 93U} JO MBIAIBAQ | Ja)deyd

Model Sharing method Specification
ML-8150A-010 Single delivery Output to single optical fiber
ML-8150A-020 2-powersharing Simultaneous outputs to 2 optical fibers

Output to 1 optical fiber optionally selected from 2 optical

ML-8150A-002 2-timesharing fibers
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4. Product Composition

Optical fiber

Any optical fiber of the followings is connected to the main unit depending on
the specification that you selected at the time of purchase. The model No. differs
according to the length.

Model Type Core diameter Length
SIH-02CADOmM ¢ 0.2mm
SIH-03CAOOmM @ 0.3mm
SIH-04CAOOmM ® 0.4mm
S 3m, 5m, 10m, 15m, or 20m
SIH-06CADOM ¢ 0.6mm
SIH-08CAOOM ¢ 0.8mm
ST-1000-MT OOm ® 1.0mm

= There are limitations to the maximum laser energy and power that can be input

into the optical fiber. For details, refer to the Appendixes, "Specifications" on page
186.

Output unit

The output unit with the specification that you selected at the time of purchase is
connected to the main unit. For details, refer to the Operation Manual or Specification
for the output unit.

Options

The following goods are options separately sold. Purchase them as required.

Part name Model No. Item No.
Printer BL2-58SNWJC 1158294
RS-232C/RS-485 conversion adapter MSC-08S 1026325

AC adapter for RS-232C/RS-485

. Exclusively for MSC-08S | 1026326
conversion adapter

RS-485 cable, 10 m A-05391-001 1163774
RS-232C cable, 0.2 m KRS-9F25F02K 1026274
End face checker EC-02(LED)(50) 1174103

=> For the maintenance parts separately sold, refer to the Maintenance Part,

Chapter 1 "1. Maintenance Parts and Standard Intervals of Inspection/
Replacement" on page 159.

rg MmL-81s0A____________________________________________________________|



4. Product Composition

RS-232C/RS-485 Conversion Adapter

This conversion adapter is used to control equipment by external communication.
Output signals (RS-232C) of the personal computer are converted into RS-485
signals and then output to the main unit.

O & [I———

e RS-485 cable
RS-485 connector of the main unit
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RS-232C/RS-485
conversion adapter
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Personal computer, etc. RS-232C cable %
3

>

3

U

Q

Printer -
When the printer (BL2-58SNWJC : SANEI ELECTRIC INC.) is connected by RS- 1;:’
485 cable, the output schedules of each schedule, measured values on the monitor @
screen, and set values for seam welding can be printed out. Purchase the printer as %
required. @

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

Chapter 2

® Name and Functions of Each Section

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

Front Cover Section

This section explains each section of the front cover of the main unit.

(1)
(2)
3)

R

[n

()

Function of Each Section on the Front Cover

(1) MAIN POWER
Switch

Turns ON and OFF the power supply.

(2) Front Door

This door is opened to perform maintenance including cable
connections.

(3) Front Door
Handle

Used to open the front door. Press the button under the handle and the
handle will pop out. After closing the door, put back the handle into place
and the door will lock.

ML-8150A

=1
=
=
o
Q
c
Q
=2
o
=)
0
O
=1

Jed uonesedalid
pue uolje||eisu|

ued bunesado

Jed 9ouBUSUIBI

saxipuaddy

uoioag yoeg Jo suondung pue awepN g J9ydeys

29



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

Inside of the Front Side

The front door is opened to perform maintenance. Each section of the inside is
explained below.

——(1)
| (2) 3)
7 |
PheS ||
ofefe] s 4 N
AC200V
(8) J
AN
A = E“:EI:I EMERGENCY (4
9) Lo/ T = STOP (4)
EI (5)\ EXTI/O(2)
o
i@] o) EXTI/0(1) SIGHAL _ (6)
| J 0 O 7
oo L [ p s Wil aunli
‘ ®_— RS485(1) Rs485(2)  REMOTE
INTERLOCK
R 1]
1 G J

Function of Each Section inside the Front Side

(1) Power Supply Connect the terminals to a single-phase power supply of
Terminals 200/220/240 V AC, depending on specifications.
(2) EXT. /O (1)(2) Used to output signals, e.g., alarm signals and monitor judgment

Connectors signals; and to input signals, e.g., start signal and schedule signals.

(3) EMERGENCY STOP | Used to input and output Emergency signals.

Connector
(4) SIGNAL BNC connector used to output an analog signal representing the
Connector monitor waveform of laser power. When viewing the waveform of
laser output, connect to an oscilloscope.
(5) RS-485 (1) This connector is used to connect the laser to a personal computer
Connector or printer.

O wieisoa



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

=3
o
(6) RS-485 (2) This connector is used to connect the laser to a personal computer 2
Connector or printer. =
=)
(7) REMOTE Connect it to the Remote Interlock for emergency stop. When ™
INTERLOCK disconnected, the resonator shutter and the branch shutters close =
Connector to block the laser beam.
5
(8) Cooling Water Tank | Holds cooling water used for cooling the YAG rod, flashlamp and its & %
Q =
power supply. 8 5
(9) Water Level Label Shows proper level of the cooling water. SS
T
>
(10) lon-exchanger Increases purity of the cooling water. +a
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2. Name and Function of Each Section on the Top Side

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

Top Cover Section

This section explains each section of the top cover of the main unit.

[ 1

Q0O

* (2)
©®)
x*\m v Yz GNFE% (6)
A s &) —1(7)
o—H) | OTg
© —+-H 2 I — :
CIE E 3)
- ) % D

Function of Each Section on the Top Cover

(1) Head Cover Cover for the laser oscillator.

(2) Laser Chamber This cover is opened to replace the flashlamp.
Replacing Cover

(3) Laser Controller | This panel is used to set welding schedules and operate the laser.
Setting items and set values are displayed on the liquid crystal display.

(4) EMERGENCY This is an emergency stop button. The power supply of the laser is cut
STOP Button off with this button pressed. When the pressed button is turned toward
RESET (clockwise), the power supply is turned ON.

(5) SHUTTER Lamp Stay(s) on while some (one) of the branch shutters 1 to 2 are (is) open.

(1to2)
(6) CONTROL When the CONTROL keyswitch is turned ON with the MAIN POWER
Keyswitch switch ON, this keyswitch is operable. When the laser is not used, turn

OFF the CONTROL keyswitch and then pull out the key. The laser
safety supervisor should take charge of the keyswitch.

(7) POWER Lamp When the MAIN POWER switch is turned ON, the POWER lamp
comes on so that the operator can check that the power supply has
been turned ON.

Ol wisisoa



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

(8) HIGH VOLTAGE

Lamp

Indicates that high voltage is being supplied to the laser oscillator.

(9) READY Lamp

Lights up when charging of the capacitor bank has been completed.

Laser Controller (MLE-124A)

In the following, the buttons and keys of the laser controller are explained.

The laser controller is accommodated in the control panel on the top surface of the
main unit and used to set welding conditions and performs operations to output laser
light. If a circuit cable is connected, operations can be performed in a remote place

from the laser welder.

(2) ©)

Function of Each Section on the Laser Controller

(1) LASER
START/STOP
(Button)

EMISSION
(Lamp)

If you press the button when a laser light output becomes ready,
laser light is output. If the button is pressed again while laser light is
repeatedly output, the repeated output is stopped.

* Pin No.23 (control switching) of the EXT.I/O (1) connector is in a
closed circuit, a high voltage is supplied, and the branch shutter is
open.

When a high voltage is applied to the laser oscillator section, the
EMISSION lamp comes on.

(2) Liquid Crystal
Display

This is a touch panel type liquid crystal color display.
This unit displays setting items, setting buttons, set values, monitor data,
and windows and keyboard required for settings.

(3) Circuit Cable
Connector

Connect the supplied circuit cable to this connector. Connect the other
end of the cable to the Laser.

(4) EMERGENCY
STOP
(Button)

This is an emergency stop button. With this button pressed, the laser
welder operation is stopped. When the pressed button is turned in the
direction of RESET (clockwise), the button is reset to the initial state.
This button functions in the same way as the EMERGENCY STOP
button of the main unit.

ML-8150A
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2. Name and Function of Each Section on the Top Side

Laser Oscillator Section

In the following, the laser oscillator section that is provided inside the top
cover is explained.

34

1 @ (3) (4) (5) (6) (7)
0 IR TR A TN :
O i ® . o ¢
_ 5
A —(9)
+| (10)
11 1 . (4)
3 |
; S (1)
i .
(16)
(17)

—|;) Inside of the branch section

Function of Each Section on the Laser Oscillator

(1) Resonator Mirror
Holder

Holds the resonator mirror.
Light excited in the Laser Chamber is amplified between the two
resonator mirrors and output as a laser beam.

(2) Oscillation
Stabilizing Unit

Stabilizes the SHG output.

(3) Laser Chamber

Contains the flashlamp and the YAG rod. The flashlamp lights up to
excite the YAG rod and emit laser beam.

(4) Fixtures

The yellow fixtures used to lock the laser oscillator to prevent any
damage or dislocation during transportation. Be sure to remove these
two fixtures before starting operations.

(5) Output Mirror Unit

Outputs 532 nm of green laser.

(6) Lens Unit

Condenses the YAG laser beam to the wavelength conversion crystal.

(7) Wavelength
Conversion Unit

Holds the wavelength conversion crystal for changing 1064 nm of YAG
laser into 532 nm of green laser.

(8) Guide Beam
Reflecting Mirror

Adjusts the guide beam (red visible laser) so that this beam passes
down the center of the YAG laser beam’s optical path.

ML-8150A



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

(9) Guide Light
Oscillator

This oscillator outputs guide light (red visible laser).
Red guide light is used to perform oscillation adjustment, incident
adjustment, welding point positioning, etc.

(10) Power Monitor
Unit

Detects the YAG laser beam and measures its power.

(11) Branch Unit
Cover

Do not remove this cover except when installing and removing the
optical fiber.

(12) Expander Unit

Expands the laser beam.

(13) Timesharing Unit
(Only for time-
sharing version)

Mirror to reflect the laser light. This optical-path-switching mirror
directs the laser light to the selected optical fiber.

(14) Beamsplitter
(Up to 2 optional
deliveries)

Splits a laser beam into the number of deliveries and reflects them
onto each laser beam input unit. Depending on the specification, 1 to
2 beamsplitters are installed.

(15) Branch Shutter
(Up to 2 optional
deliveries)

When closed, the laser light is blocked not to output.
Depending on the specification, 1 to 2 branch shutters are installed.

(16) Mirror for Power
Monitor

Reflects the leak light of the beamsplitter to the power monitor unit.

(17) Laser Beam Input
Unit
(Up to 2 optional
deliveries)

Connect the optical fiber to this unit.

The Laser Beam Input Unit projects a laser beam from the laser
chamber into the optical fiber.

Depending on the specification, 1 to 2 laser beam input units are
installed.

ML-8150A
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3. Name and Function of Each Section on the Lateral Side and Rear Side

3. Name and Function of Each Section on the Lateral
Side and Rear Side

This section explains each section on the lateral side and rear side.

(1)

T 1

m - ] Ih
|

&1 19 e 4 19

Side view Rear view Side view

®)

Function of Each Section on the Lateral Side and Rear Side

(1) Side Covers | For both sides of the Laser. Power supply and cooler are beyond the cover.

(2) Optical Fiber | Make the required number (number of deliveries) of holes in the rubber cap.
Pass the optical fibers through these holes and connect them to the laser

Inlets
beam input units. These inlets are on the top and rear side.

(3) Cable Inlet Not used.

(4) Rear Cover For rear side of the Laser. Power supply and cooler are beyond this cover.

(5) Air Filter At the intake of air. Prevents the Laser from dust and dirt. Cooling fan is
beyond this filter.
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1. Installation Place
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® Installation
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This chapter explains the installation place and schedules of the laser welder,
and precautions about cooling capacity and room temperature.

=> When installing the laser welder, our engineer will take charge of adjustments.
Accordingly, this Operation Manual does not describe the adjusting method at
a startup. When the laser is transferred to another installation place, it may be
necessary for our engineer to perform inspection and re-adjustments.

ued bunesadp

1. Installation Place

1ed @ouBuUSjUIB)

The space required for installing the laser welder and the environment suitable
for the installation are explained below.

Install this laser welder in a sure place at a level with the ground surface. If the
product is operated in inclined or fallen form, a failure will occur.

saxipuaddy

= For the power supply side, we earnestly recommend using a leakage breaker
with the rated current of 15 A or more, which is applicable to harmonics and
surges.

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

Space Required for Installation

uoneeisu| | 19ydeys

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 figure on the next
page. Also, at least 500 mm of space is required in front, back, right, left and upper
sides to cool the internal parts at maintenance.
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1. Installation Place
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=> 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.
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1. Installation Place

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
equipment, 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
blower in a proper position to keep a clean environment.

=> Use the product in a place where the ambient temperature is 5 to 30°C and the
ambient humidity is 85%RH or less and yet a sudden temperature change does
not occur. If the humidity is higher than values shown below, condensation may
occur.

Upper limit of ambient humidity

100
Humidity (%)

80 \\

70 N

60 \

50 AN
N

40 AN

N

5 10 15 20 25 30 35 40 45 50
Ambient temperature (°C)

30

= 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. (Air containing more
than 0.1% COz may shorten the life of the ion-exchange resin.)

= If the temperature falls below 0°C in winter, the cooling water will be frozen
and the Laser may be broken. Particularly in cold districts, take care that the
temperature of the Laser does not fall below 0°C. When the product is not
operated for one month or longer or the temperature is 0°C or less, bleed the
equipment of cooling water completely. For bleeding, refer to the Maintenance
Part, Chapter 1 "2. Maintenance of the Cooler Unit Section" on page 162 and
page 167.

=> When the laser welder is cooled below 5°C, it may take 15 minutes or more for
the laser welder to start. If the READY lamp does not come on in 30 minutes, an
error is displayed. Then, leave the laser welder until its temperature goes down
below 5°C and then start it again.

=> When a sudden temperature change occurs, for example, at a start of heating,
condensation will be caused to the end face of the YAG rod and the surface of
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.

ML-8150A
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2. Fixing the Laser Welder

2. Fixing the Laser Welder

In this laser welder, fixtures are installed to protect the oscillator against
vibrations and shocks during transportation. This section explains how to fix
the laser welder on the floor after clearing the fixtures of the laser oscillator.

Item required

Phillips screwdriver, adjuster pressure fixture, and anchor, etc.

1 ® Clearing the Fixture

(1) Remove the top cover.

(2) Loosen the screws to clear the fixture, so that the laser oscillator is put in a

remote place from the oscillator base.
= After the fixture is cleared, the laser oscillator is put to a floating status with a

rubber legs. Slight vibrations are absorbed. However, take care not to give a
strong shock.

Top surface of the main unit (when the cover is open)

Fixture

At delivery At operation .
Fixture

487 = o A At delivery

O
+
+

4

At operation

O O

=> For moving the laser welder after it is installed, fix the laser oscillator with the
fixture to put it to the same status as when it is delivered.
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2. Fixing the Laser Welder

2 ® Fixing the Laser Welder

(1) Install the attached adjusters pressure fixtures on the adjusters provided in 4
positions in the lower part of the main unit.

X7

Adjuster pressure fixture
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Adjuster pressure fixture Adjuster
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(2) Fix each adjuster on the floor by using a connecting apparatus such as anchor. >
g

2

Adjuster pressure P14 ) 3

fixtures (Fixing hole to floor) >

(74.5)
Lock nut Fix on floor using < 5 | ¢/
: anchor bolt
Adjuster / 24‘% dP 2
7‘T[ ! !
% I
M o597 19.5
! 94
33
\ 48 J

=> The connecting apparatus is not attached as an accessory. Prepare it on the
customer side.
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3. Cooling Water

3. Cooling Water

Cooling water is used to cool the flashlamp and YAG rod provided in the laser
chamber in the laser oscillator section. Use deionized water or purified water.

Tap water, industrial water, ground water, or ultra pure water (16 MQ-cm minimum
resistivity) may cause corrosion or clogging, resulting in fault of the equipment.

Image diagram of cooling water circulation

Flashlamp
/ YAG rod %

Cooling water

Cooling water tank

Cooling fan

H

1

Water filter

o
(o)
=

I
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@)

X
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Pump

Heat exchanger

N
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3. Cooling Water

Precautions on Cooling Capacity and Room
Temperature

=3
=
o
a
c
2
o
=}
o
©
=3

The following graph represents the relation between the duty cycle and the cooling
capacity (upper limit of room temperature).

If the value exceeds the cooling capacity line, error No.10 HIGH TEMPERATURE
OF COOLANT occurs. Also, do not operate the product in a room temperature
exceeding the range of 5 to 30°C shown in the specifications or under a condition
exceeding the laser rated output even within a range shown in the graph.

The duty cycle here means the average value of LAMP INPUT POWER including the
time when the flashlamp is not turned on. The LAMP INPUT POWER is displayed on
the POWER MONITOR screen.
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When the duty cycle is less than 100%, the following relation holds.

Example 1

The LAMP INPUT POWER is 100% and power is "output for 7 sec and then stopped for 3 sec."

1 cycle: 10 sec)
A/_(
Duty cycle = 100x7 / 10 =70%

In the graph, when the duty cycle is 70%, the room temperature is about 25°C.

To obtain the full cooling capacity, operate the product at a room temperature of 25°C
orless.

Example 2

The LAMP INPUT POWER is 80% and power is "output for 3 sec and then stopped for 2 sec."

uoneeisu| | 19ydeys

(1 cycle: 5 sec)
Duty cycle =80%3 / 5=48%
In the graph, when the duty cycle is 48%, the room temperature is about 28°C.

To obtain the full cooling capacity, operate the product at a room temperature of 28°C
or less.
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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 15 A or more, which is applicable to harmonics and surges.

ued bunesadp

Item required

1ed @ouBuUSjUIB)

Phillips screwdriver

® Operating Procedure

(1) Open the front door and remove the plastic cover on the power input terminal
200 V AC/220 V AC/240 V AC (depending on the specification).

(2) Lead the attached power cable inward from the hole on the bottom plate of the
main unit.

(3) While confirming the terminal colors of the power cable, connect the power cable
to the PE (yellow/green), L (R) brown, and N (S) blue power input terminals.
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~

p
Power input terminals

dele|e
_ PELNE
oflollofl 5

YEL/GRN| [BRN |[BL!

M4

2.5sq
Power cable

Rated voltage | 300 VAC

o 2 = EI[H] Number of 3
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. cores
1 ﬁ EI Cross section
ﬂ EOE ;
Iy« |
H ﬁ ooQ PE YEL/GRN
(GND)

L(R)BRN

L
E ; E E N(S)BLU
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2. Preparing Cooling Water

2. Preparing Cooling Water

Use deionized water or purified water for cooling water. Using tap water, industrial
water, ground water, or ultra pure water (Resistivity: 16 MQ-cm or more) causes
corrosion or clogging, resulting in a failure.

Item required

Cooling water (6 liters) and water feed pump

@® Operating Procedure

(1) Open the front door and remove the lid of the cooling water tank.

(2) Take out the floating panel in the tank.
=> Take care not to attach dirt onto the floating panel.

(3) Feed cooling water up to the line under the water level label "HIGH" by using the
attached water feed pump.

=> Use the water feed pump only for cooling water and do not use other uses
including kerosene.

(4) Float the floating panel on the water and install the lid of the cooling water tank
as before.

=> The floating panel can be repeatedly used. When it is stained, wash it lightly in
tap water with a soft sponge and lastly rinse it in deionized water or purified water
for use.

=> When the cooler is operated for the first time after water feeding, the water level
may a little lower. In this case, replenish cooling water again. Before feeding
cooling water, be sure to take out the floating panel.

Status where the front door of the main unit is opened

Lid °

o

Floating panel

/—

Water level label

o lon-exchanger

|] i ] ° Cooling water tank
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3. Connecting the Optical Fiber

3. Connecting the Optical Fiber

This section explains the method of connecting the optical fiber.

In this laser, a high-precision type optical fiber is adopted. Once the incident optical
axis is adjusted, this optical axis does not need to be adjusted again after the fiber is
mounted.
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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

ued bunesadp

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 how to clean the optical fiber, refer to the Maintenance Part, Chapter 1, "3.
Maintenance of the Laser Oscillator Section" on page 173.

=> 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

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

Precautions during Operation

1ed @ouBuUSjUIB)

=> During operation, take care not to give shocks to the optical fiber or bend it below
the minimum bending radius (in the following figure).
Minimum bending radius of the optical fiber

saxipuaddy

Core diameter Minimum bending radius
¢ 0.2,0.3,0.4mm 100mm
@ 0.6mm 150mm
¢ 0.8mm 200mm
¢ 1.0mm 250mm

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

uonoeg yoeg jo suonesedald pue suonosuuo) g Jsydeys
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3. Connecting the Optical Fiber

Standard Values of Maximum Incident Laser Energy and Power of the
Optical Fiber

The following table shows the standard values of maximum laser energy and power
that can be input into the optical fiber. Take care not to exceed these values when
using the optical fiber.

For single-delivery or timesharing

The value becomes 1/2 at 2-powersharing.

Core diameter Reference value

Sl ¢0.2,0.3,0.4,0.6,0.8, 1.0 mm | 4J, 5W

= Basically, use the Sl optical fiber. The Gl type cannot be used.

Item required

Phillips screwdriver and air blow

Connecting to Laser Beam Input Unit

(1) Remove the head cover.

(2) Pass the optical fiber with its cap attached into the Laser through one of the
optical fiber inlets located on the Laser top and at its rear.

(3) Remove the cap from the end of the passed fiber and blow off any dust using an

air blow.

-
To output unit
[ =

Optical fiber inlet
Optical fiber
To input unit
<<mm

/
\

)
/

(4) Connect the fiber to the laser beam input unit, with the key of the fiber plug
aligned with the groove of the unit.
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3. Connecting the Optical Fiber

(5) Turn the outer-side ring of the plug in the direction of the arrow to fix the optical
fiber.
= Tighten the ring by hand without using a tool.

Laser Beam Input Unit - Cap
Ring c:‘DU g
O
Turn 3 §
35 S
( ( ( ( o O
T
Q>
(- o =+ Q
Y
Plug

Turn the outer ring of the plug
in the direction of arrow to fix.

Groove

(6) Return the head cover and fix them.

2 ® Connecting to Laser Beam Output Unit

(1) Remove the cap at the end of the optical fiber and blow off dust by using the air
blow.

(2) Insert the key provided on the optical fiber plug along the groove on the output
unit side.

(3) Turn the outer-side ring of the plug in the direction of the arrow to fix the optical
fiber.
= Tighten the ring by hand without using a tool.

=> The connector section cannot be bent. Take care not to give excessive force to
this section.

Output unit

Approx. 40mm

Optical fiber
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Connector section

=> 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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4. Connecting the Laser Controller Circuit Cable

4. Connecting the Laser Controller Circuit Cable

For separating the laser controller from the main unit for use, connect the circuit cable.

Be sure to turn OFF the power supply before starting a circuit cable connecting
operation.

Item required

Circuit cable, cable clamp, set screws, and Phillips screwdriver

@® Operating Procedure

(1) Remove the set screws for control panel on both sides and open the control
panel. Then, take out the circuit cable, cable clamp, and set screws that are
accommodated in the control panel.

o——— Main unit

1— Control panel fixing screw

& =)
- D =
— T ltems accommodated in the control panel
L1 L - N
. Circuit cable
W 1]
Clamp screw
Control panel
Cable clamp

\ J

(2) Close the control panel and tighten the fix screws to fix the control panel as it
was.

(3) Remove the set screws for laser controller and slide the laser controller forward
to remove it.

Laser controller fixing screw

e u |

)
)
O
o

@1

Pull toward you

Control panel fixing screws

ML-8150A



4. Connecting the Laser Controller Circuit Cable

(4) Connect the circuit cable to the laser controller and the Laser.
Clamp the cable at the Laser with the cable clamp and clamp screw.
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Circuit cable

o
oo ozo:oi

)
-
(0]
O
Q
=
Q
=3
o
=}
)
V)
—~

pue uole|elsu|

e

Press and fix the cable with
cable clamp

= }@)
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5. Connecting the External Communication Conversion Adapter (Option)

5. Connecting the External Communication Conversion
Adapter (Option)

To perform laser welding by external communication control (RS-485 CONTROL)
by using a control unit mounting RS-232C such as personal computer, the optional
conversion adapter for external communication "RS-232C/RS-485 conversion
adopter" is required.

= For making a connection to a PLC provided with RS-485, the conversion adapter

for external communication is not required.

Item required

RS-232C/RS-485 conversion adapter, RS-485 cable, and RS-232C cable

Operating Procedure

(1) Connect the RS-485 cable to the RS-485 (1) or RS-485 (2) connector of the main
unit.

(2) Connect the RS-232C cable to the RS-232C connector of the personal computer
or the like through the "RS-232C/RS-485 conversion adapter."

T @) «D

Rs-485(1) RS-485 Cable

RS-232C/RS-485
conversion adapter

— (| B

RS-232C Cable

Personal computer, etc.

RS-485(1) Connector
RS-485(2) Connector
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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 3 control methods are available, namely, control from the laser
controller (PANEL CONTROL), control by external input/output signals connecting
the PLC (*) to the laser (EXTERNAL CONTROL), and control by sending commands
from the personal computer or the like (RS-485 CONTROL).

Select one of these 3 control methods according to the welding work. The selected
control method is displayed on the STATUS screen.

*: 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 bunesadp

1ed souBuSjUIBI

Switching the Control Method

Control by Laser Controller (PANEL CONTROL)

saxipuaddy

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

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

controller.

=> To switch the control by external input/output signals over to the control by laser
controller, turn OFF pin No.23 (control switching) of the EXT. I/O (1) connector.

= To switch the control by external communication control over to the control by
laser controller, send a command to set the control method from the personal
computer.

=> If the CONTROL keyswitch of the main unit is turned OFF even if another control
method is used, it is reset to the control by laser controller. When the CONTROL
keyswitch is turned on again, the control method is switched to the control from
the laser controller if the external communication control is used, or the control
method is set to the control by external input/output signals if the control by
external input/output signals is used and pin No.23 (control switching) of the EXT.
I/0O (1) connector is ON (closed circuit).

do}s pue Je)S pue ‘poyjsy [04u09 | Jeydeys

Control by External Input/Output Signals (EXTERNAL CONTROL)

When the PLC or the like is connected to the main unit and pin No.23 (control

switching) of the EXT.I/O (1) connector is turned ON (closed circuit), the control by

external input/output signals (EXTERNAL CONTROL) is selected.

=> This control method cannot be selected by operating the laser controller or
personal computer.
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2. Start and Stop

Control by External Communication Control (RS-485 CONTROL)

The control by external communication control is selected by sending a command to
set the control method from the personal computer or the like connected to the main
unit.

=> This control method cannot be selected by operating the laser controller or
external input/output signals.

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 POWER switch.

(2) Turn ON the CONTROL keyswitch.

(3) Select a control method as required and perform laser welding.

=> For the control by laser controller, set the output schedules by operating the
buttons 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,
switch the control method, select output schedules, and exert laser start/stop to
output laser light.

=> For the control by external communication control, execute the program, switch
the control method, set output schedules, and exert laser start/stop to output
laser light.

How to Stop the Laser

@® Operating Procedure

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

(8) Turn OFF the MAIN POWER 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 welding schedules
by using the laser controller. The set schedules can be protected so that they
cannot be changed.

ued buneladp

Welding Schedule Setting Screen

This section explains how to see the SCHEDULE, STATUS, MONITOR, SEAM,
and PASSWORD screens to set a welding schedule, and also the PRINTOUT
and INITIALIZE screens.

There are 6 types of basic screen as shown below which are displayed on the liquid
crystal display of the laser controller. Each screen is selected to perform each setting
by the button displayed on the screen.

Each time the screen selecting button arranged on the right side of each screen is
pressed, each of the SCHEDULE screen, STATUS screen, MONITOR screen, SEAM
screen, PASSWORD screen, and PRINTOUT screen appears in sequence from the
top. When laser light is output, the MONITOR screen is automatically displayed so
that the output energy can be checked.

To set the external communication function by using a PC or to switch each function,
display the INITIALIZE screen.

Led aoueuSUIBI
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When each of the screen selecting buttons is pressed:
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SCHED STATUS MON
—»| SCHEDULE — STATUS — MONITOR
Screen Screen Screen
SEAM PASSWD PRINT
— SEAM —>)| PASSWORD — PRINTOUT
Screen Screen Screen

When the power supply is turned ON with the CONTROL keyswitch OFF:

MEMORY
MEMORY SWITCH
INITIALIZE N SWITCH
Screen e
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1. Setting Welding Schedules

How to Use the Touch Panel

The laser controller of this laser welder adopts a touch panel type that permits
touching the screen directly for an operation. Press the displayed button portion on
the screen with a finger to select a screen or perform each setting.

There are screen selecting buttons, ON/OFF setting buttons, numeric value inputting
buttons and others.

Numeric value inputting button

SCHEDULE:#|00, FORM:| FIX | PUMP: ON

| Screen selecting
button

0.4 0.6 0.8 1.0 [ms]
POSITIONOFF| TROUBLE RESET| BEAM

I
ON/OFF setting button
Screen selecting button

Regarding the screen selecting buttons, the selected screen button is displayed in
green.

ON/OFF setting button

Regarding the ON and OFF setting buttons, OFF is displayed in blue and ON is
displayed in blinking green. When the OFF blue button is pressed, a check window is
displayed. If OFF is switched over to ON by pressing the ON or YES button, the ON
setting is displayed in green.

Example: — HIGH VOLTAGE When pressing ON — -

* There are some buttons displayed in green at ON.

* There are some buttons that change the setting without displaying a check window.

* While the ON/OFF setting windows is displayed, screens cannot be switched even if
another button is pressed.

Numeric value inputting button

When this button is pressed, a numeric keypad is displayed and then a numeric value
can be input. When there are multiple input items, change the item by using the IEN
I3 key. The input value is definitively set by pressing the key.

Example: m — |

I TEE] Numbers of the numeric -
[4[5[6 > keypad are pressed and then
BRAERNEN he key is pressed.

RO [ (G enve
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1. Setting Welding Schedules

Items and Buttons Common to Each Screen

The display items, setting buttons, and screen selecting buttons provided on the
following screens are common to the 6 types of basic screen.

SCHEDULE:# 00, FORM: FIX| PUMP: ON WATER TEMP: EE:EI"CI

Display items and
setting buttons

SCHED

MON
— Screen selecting
SEAM buttons

]
=
W)

PRINT

<

‘HV POSITION OFF| TROUBLE RESET BEAM| Display items and

setting buttons

How to See the Display Items and How to Use the Setting Buttons : Settable item

SCHEDULE

Sets the SCHEDULE No. of laser light. Output conditions can be registered by
setting the 32 numbers of #00 to #31 or set schedule can be called.
The set schedule number is displayed on the button.

FORM

Sets the waveform creating method.

When this button is pressed, a window to select "FIX" (fixed waveform) or "FLEX"
(flexible waveform) is displayed. Select a creating method by pressing an
optional button. The set method (FIX or FLEX) is displayed at the button.

PUMP

Displays the ON/OFF status of the pump to circulate cooling water.

WATER TEMP

Displays the temperature of cooling water.

HV

Sets the high voltage (HIGH VOLTAGE) to ON/OFF.

When this button is pressed, a window to select ON/OFF is displayed.

At ON, a high voltage is turned ON and the HIGH VOLTAGE lamp comes on.
At OFF, no high voltage is supplied and no laser light is output.

The set value (ON or OFF) is displayed at the button.

POSITION

Sets the guide light output to ON/OFF.

When the button is pressed, a window to select ON/OFF is displayed.

At ON, guide light is output. At OFF, no guide light is output.

The selected result (ON or OFF) is displayed at the button.

The time required for guide light to go out automatically can be set by "POSITION
AUTO-OFF" on the INITIALIZE screen.

TROUBLE
RESET

Resets the screen by clearing the error display after error processing is
completed. When an error screen appears at occurrence of an error, remove the
cause of the error and press this button. Then, the ordinary screen reappears.

ML-8150A
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1. Setting Welding Schedules

BEAM Sets the opening/closing of the branch shutter or beamsplitter to ON/OFF.

With this button pressed, a window to set the opening/closing of the branch
shutter or beamsplitter is displayed. (The window depends on the setting of the
DIP switch.)

At ON, the branch shutter is opened. At OFF, the branch shutter is closed.
When there is even one branch shutter or beamsplitter set to ON, the button is
displayed in blinking green.

How to Use the Screen Selecting Buttons

SCHED When this button is pressed, the SCHEDULE screen appears.
Select this button to set laser output conditions or call the set SCHEDULE.

STATUS When this button is pressed, the STATUS screen appears.
Select this button to check the laser welder control method or perform each
setting such as the opening/closing of the branch shutter.

MON When this button is pressed, the MONITOR screen appears.
Select this button to check the measured value of laser light.

SEAM When this button is selected, the SEAM screen appears.
Select this button to set the output waveform of seam welding.

PASSWD When this button is pressed, the PASSWORD screen appears.
Select this button to set the password.

PRINT When this button is pressed, the PRINTOUT screen appears.
Select this button to print the set values of each SCHEDULE or the measured
values of the MONITOR screen when an optional printer is connected.
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1. Setting Welding Schedules

SCHEDULE Screen

On the SCHEDULE screen, the laser light output schedules are set and registered by
giving SCHEDULE numbers.

If a registered SCHEDULE number is entered, the corresponding output schedules
can be called.

The setting items of laser output time and laser output value are different between
fixed waveform (FIX) and flexible waveform (FLEX). For seam welding, the output
conditions for seam welding can be set on the SEAM screen.

1ed uononposu|
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Fixed waveform (FIX)
screen
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SCHEDULE:#00 FORM: FIX| PUMP: ON  WATER TEMP: 30°C
REFERENCE VALUE: 0.0 [Heas)
: : STATUS

MON
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PASSWD
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1.0 [ms]
POSITION|OFF| TROUBLE RESET| BEAM

Flexibl form (FLEX
exible waveform (FLEX) By T e
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POSITION OFF| TROUBLE RESET| BEAM
How to see the displayed items : Settable item

PEAK POWER | Sets the peak value of laser output (value when "FLASH1" to "FLASH3" are
100%). Regarding the actual laser output value ("FLASH1" to "FLASH3"), set
the ratio (%) to the peak value supposing that the set peak value is the reference
value (100%).

<Note>

The settable maximum peak value of laser output is 1.50 kW.
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1. Setting Welding Schedules

TSLOPE

FLASH1

FLASH2

FLASH3

(X14) wioyanem paxi4

{SLOPE

Sets the up-sloping (the laser output becomes gradually stronger) time to
"FLASH1." After setting "FLASH1", set this time in the range of 1SLOPE <
FLASH1.

Sets the laser output time TIME [ms] and laser output value POWER [%] of the
first laser in the following range.

Laser output time (TIME [ms]): 0.00 to 5.00 ms

Laser output value (POWER [%]): 0 to 200%

The time of TSLOPE is included in the output time of FLASH1.

Sets the laser output time TIME [ms] and laser output value POWER [%] of the
second laser in the same range as that for the first laser.

Sets the laser output time TIME [ms] and laser output value POWER [%] of the
third laser in the same range as that for the first laser.
The time of {SLOPE is included in the output time of FLASH3.

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

FLASH.

Sets this time in the range of {SLOPE < FLASH1, FLASH2, FLASH3.

<Notes>

- The laser output value (%) setting range is 0 to 200%. However, the laser
output value cannot be set exceeding the maximum value of "PEAK POWER"
x 100%. If the laser output value is set to 100%, the value set in "PEAK
POWER" is selected.
The laser output value is 0 to 100% when PEAK POWER is set to 1.50 kW.

- Set the laser output time so as to satisfy the expression of 0.20 ms < FLASH1
+ FLASH2 + FLASH3 < 5.00 ms

POINT 01

POINT 20

(X374) waiogenem a|qixs|

RESET

Scrolls the POINT display column of POINT 01 to POINT 20 to the right and left.
When a POINT is not displayed, press this button to display it.

To set the flexible waveform "FLEX", set the laser output time (TIME [ms]) and
laser output value (POWER [%]) at each point of "POINT 01" to "POINT 20" in
the following range.

Laser output time (TIME [ms]): 0.20 to 5.00 ms

Laser output value (POWER [%]): 0 to 200%

<Note>

Set the total time of laser output time of all POINTSs to a less value than 5.00 ms.

Clears all the set values of POINT 01 to POINT 20.

REFERENCE
VALUE

The forecast value of laser output energy (J) based on the set laser output
schedules is displayed.

<Note>

This laser calculates the laser light output energy by laser power feedback
control. However, there is a little difference between the forecast value of laser
output energy and the measured value (actually measured value) depending on
the optical and electrical characteristics. Use the forecast value of laser output
energy as reference.

SEAM

Sets the fade function (*) to ON or OFF.

*: Laser output value adjusting function. The laser energy is increased
decreased slowly to provide a continuous waveform suitable for seam
welding.

When this item is set to ON, the fade function for seam welding is enabled.
When the item is set to OFF, this function is disabled. When this function is not
used, set it to OFF.
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1. Setting Welding Schedules

REPEAT Sets the number of laser light outputs per second in the range of 00 to 30 pps
(pulse per second). When 0 is set, the single output is set.
Common to "REPEAT" on the SEAM screen.

1ed uononposu|

SHOT Sets the number of laser outputs in the range of 0000 to 9999.

When the laser output count reaches the set value, the laser output is stopped.
When 1 is set, a single-shot output is performed.

When "REPEAT" is set to a value other than 0 and "SHOT" is set to 0, laser light
is continuously output until a laser stop signal is input.

Common to "SHOT" on the SEAM screen.

=> For the common items in the upper/lower part of the screen, refer to page 61.
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STATUS Screen

ued buneladp

On the STATUS screen, the laser control method is checked and it is set that the
branch shutter to output laser light is opened. In addition, the total number of laser
light outputs and the appropriate number of outputs are set.

SCHEDULE:#|00| FORM:| FIX | PUMP: ON WATER TEMP: 30°C

POSITION BLINK:

DEIONIZED WATER RES:4.91 MQ - cm
CONTROL DEVICE :PANEL CONTROL
DELIVERY SYSTEM:SINGLE

Led aoueuSUIBI

RESET COU PRESET COUNT
RESET |[SHOT COUNT:

saxipuaddy

I0 RESET ||GOOD COUNT:
I0 RESET |[SHG COUNT:

MAIN UNIT PROGRAM UNIT
ML-8150A V32-01D |MLE-124A VO00-01A

POSITION OFF| TROUBLE RESET| BEAM

sbBuijag snouep g 19ydeyn

How to see the displayed items : Settable item

POSITION Sets the guide light blinking status (POSITION) or continuous lighting to ON or OFF.

BLINK When POSITION BLINK is set to ON with the guide light ON, the guide light
blinks. If it is set to OFF, the guide light is put into a continuous ON status.

DEIONIZED Displays the insulation level of the cooling water.

WATER RES

CONTROL Displays the used laser control method.

DEVICE EXTERNAL CONTROL (external control):

Control is exerted by the PLC connected to the EXT. I/0O connector.
PANEL CONTROL (internal control):
Control is exerted by laser controller.
RS-485 CONTROL (external communication control):
Control is exerted by the personal computer connected to the RS-485 (1)
or RS-485 (2) connector.

____________________________________________________________ML.-3150A Q3
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ML-8150A

DELIVERY Displays the laser light sharing method such as single delivery, powersharing,
SYSTEM and timesharing.
FIBER
TYPE Displays the optical fiber type (S| (Step Index)) to be used.
<Note> The Gl (Graded Index) type cannot be selected.
SIZE Sets the core diameter of the applied optical fiber to protect the optical fiber
from excessive incident light to the optical fiber. The setting range is 0.2 to 1.0
mm.
The maximum value that can be input into the optical fiber is calculated from
the set core diameter in order to restrict the lamp input power.
RESET COUNT
SHOT COUNT | Resets the displayed total number of laser light outputs (SHOT COUNT).
GOOD COUNT | Resets the displayed appropriate number of laser light outputs (GOOD COUNT).
SHG COUNT Resets the displayed total number of laser light outputs (SHG COUNT).
PRESET COUNT | Sets the count-notification function.
SHOT COUNT When the total number of laser light outputs (SHOT COUNT), the appropriate
GOOD COUNT | number of laser light outputs (GOOD COUNT) or the total number of laser light
SHG COUNT outputs (SHG COUNT) reaches the set number, a message is displayed.
MAIN UNIT Displays the product model and the software version of the main unit.
PROGRAMUNIT | Displays the product model and the software version of the laser controller.

=> For the common items in the upper/lower part of the screen, refer to page 61.

MONITOR Screen

On the MONITOR screen, the measured value of monitored laser light is checked
and the monitor value range and the upper limit value of flashlamp input power are

set.

SCHEDULE:#|00

ENERGY

AVERAGE, 0.99 W g count:

0.99 3 spor count:

FORM: FIX

PUMP: ON  WATER TEMP:

LOW : ]
STATUS

GOOD COUNT: 00

LAMP INPUT POWER

J SEAM
REFERENCE SETTING: 100 %

PRINT

1..,
R

5 [ms]

? 3 1
POSITION OFF| TROUBLE RESET| BEAM
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How to see the displayed items

: Settable item

ENERGY

Displays the measured value (J) of laser energy. Each time laser light is
output, the laser energy is measured and its value is displayed. In the
case of a high-speed repeated output, however, the energy is displayed at
certain intervals because the display timing is too quick.

AVERAGE

Displays the average power (W) of output laser light per second. An
upper/lower limit judgment is not performed.

HIGH
LOW

Sets the upper limit value "HIGH" and lower limit value "LOW" of the laser
energy to be monitored.

When the laser energy comes out of the set value range, a monitor trouble
is output. Press the TROUBLE RESET button to clear the trouble.

SHOT COUNT

Displays the total number of laser light outputs.
Refer to this number when replacing the flashlamp.
To reset the display to 0, perform a reset operation on the STATUS screen.

GOOD COUNT

Displays the appropriate number of laser light outputs. The appropriate
number of outputs means the laser light output within the allowable energy
range set at "HIGH" and "LOW."

To reset the display to 0, perform a reset operation on the STATUS screen.

SHG COUNT

Displays the total number of laser light outputs.

Refer to this number when replacing the wavelength conversion crystal.
For replacing the wavelength conversion crystal, contact us.

To reset the display to 0, perform a reset operation on the STATUS screen

LAMP INPUT
POWER

Displays the flashlamp power. The power input to the lamp is displayed by
the ratio (%) to the maximum input value native to the lamp.

<Note>

When the laser is used in the status where a value of 80% or more is
displayed, the replacement cycle of the flashlamp may be shortened.

REFERENCE
SETTING

Sets the upper limit value of lamp input power in the range of 0 to 100%.
Usually, this value is set to 100%. The set value becomes the reference
value for flashlamp deterioration notice. When the set value is exceeded, a
screen to notify the approach of the flashlamp replacement time is displayed.

=> For the common items in the upper/lower part of the screen, refer to page 61.
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SEAM Screen

On the SEAM screen, the fade-in/out function of seam welding is set. The fade-
in/out function means a laser output value adjusting function. This function lowers
and raises the later energy in a gentle slope form to provide a continuous waveform
suitable for seam welding.

SCHEDULE:#|00| FORM:| FIX| PUMP: ON  WATER TEMP:

SHOT[count]

POWER[%]

4 [ g 10 [count]
POSITION|/OFF| TROUBLE RESET' BEAM

How to see the displayed items : Settable item

Scrolls the POINT display column of POINT 01 to POINT 20 to the right and
left. When a POINT is not displayed, press this button to display it.

SHOT [COUNT] | Sets the laser light output count of POINT 01 to POINT 20 in the range of 0000
to 9999.

POWER [%] Sets the laser output value of each "SHOT" of POINT 01 to POINT 20 in
the range of 0 to 150.0% being the ratio to "PEAK POWER" set on the
SCHEDULE screen.

The laser output value is shifted to the output value set for the next POINT in
a gentle slope waveform by the fade-in/out function to adjust the laser output

value.
RESET Clears all the set values of POINT 01 to POINT 20.
REPEAT Sets the number of laser light outputs per second in the range of 00 to 30 pps

(pulse per second). When 0 is set, the single output is set.
Common to "REPEAT" on the SCHEDULE screen.

SHOT Sets the number of laser outputs in the range of 0000 to 9999.

When the laser output count reaches the set value, the laser output is stopped.
When 1 is set, a single-shot output is performed.

When "REPEAT" is set to a value other than 0 and "SHOT" is set to 0, laser
light is continuously output until a laser stop signal is input.

Common to "SHOT" on the SCHEDULE screen.

=> For the common items in the upper/lower part of the screen, refer to page 61.
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PASSWORD Screen

On the PASSWORD screen, a password is set to protect the set welding schedule.

SCHEDULE:# 00, FORM: FIX| PUMP: ON WATER TEMP
PASSWORD MODE  VALUE CHANGE:[BI]  [SchED

ENTER A PASSWORD STATUS

ued bunelado

POSITION OFF| [TROUBLE RESET| |BEAM

How to see the displayed items : Settable item

VALUE CHANGE | Sets the validity/invalidity of the set password to ON/OFF.
At OFF, the password is validated and the set values are protected. At ON,
the password is not validated and the set values are not protected.

ENTER A Enter a password into the input box from the keyboard displayed on the
PASSWORD screen.

AC: Deletes all the entered characters.

BS: Deletes the entered characters one by one.

ENTER: Checks the entered password for correctness.

=> For the common items in the upper/lower part of the screen, refer to page 61.
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PRINTOUT Screen

On the PRINTOUT screen, the set values are printed by connecting an optional
printer.

SCHEDULE:#|00, FORM: FIX | PUMP: ON WATER TEMP: C

PRINTOUT MODE SCHED

STATUS

PRINTOUT SCHEDULE: #|00 MON

SCHEDULE SEAM

PASSWD

POWER MONITOR

SEAM WELD

POSITION OFF| [TROUBLE RESET| |BEAM

How to see the displayed items : Settable item
PRINTOUT Sets the SCHEDULE number to be printed.

SCHEDULE

SCHEDULE Prints the set values and waveform on the SCHEDULE screen by using the

schedule number set by PRINTOUT SCHEDULE.

POWER MONITOR | Prints the set values and measured result on the MONITOR screen by using
the schedule number set by PRINTOUT SCHEDULE.

SEAM WELD Prints the set values on the SEAM screen by using the schedule number set
by PRINTOUT SCHEDULE.

=> For the common items in the upper/lower part of the screen, refer to page 61.
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INITIALIZE Screen

On the INITIALIZE screen, the equipment No. and communication conditions
for using the external communication function and the alarm range of cooling
water temperature are set. The MEMORY SWITCH screen is displayed from the
INITIALIZE screen in order to switch a special function and set the alarm range of
cooling water temperature.

INITIALIZE FAN SPEED
NETWORK:#|00
Not used.

WATER TEMP

REF TEMP
LCD CONTRAST:|MIDDLE
POSITION AUTO-OFF:|60] min BUZZER:[S]Y
MEMORY SWITCH
How to see the displayed items : Settable item

INITIALIZE Initializes the set values. After replacing the lithium battery, rewriting the program,
or replacing the CPU board, the set values may change or be lost. Accordingly,
perform initialization and set the values again.

When this button is pressed, it takes about 15 seconds until initialization is
completed. The POWER lamp blinks during that time. Turn off the power supply
after blinking stops. When the power supply is turned off during initialization (lamp
blinking), Error No.52 MEMORY TROUBLE occurs at the time of the next power-
on. At that time, press the button again.

NETWORK | Sets the equipment No. in the range of #00 to #15 to perform remote operations by
using the external communication function.

REF TEMP Not used.

ALARM Sets the alarm temperature range by upper limit value (HIGH). When the set value
HIGH of "HIGH" is exceeded, Error No.10 HIGH TEMPERATURE OF COOLANT occurs.
Usually, it is not necessary to change the set value. When you must change it for a
compelling reason, contact us for information.

Not used.

<Note>

When the cooling water temperature is 27°C or less, Error No.11 LOW TEMPERATURE
OF COOLANT occurs. In the AUTO START <WAIT> screen, the laser can be used
if the cooling water temperature is more than 29°C. If the leaser does not become
ready in 30 minutes after AUTO START, Error No.11 occurs.

LOW

POSITION Sets the time required for the guide light to go out automatically in the range of 01
AUTO-OFF | to 98 minutes. This can be set in units of minute.

When 00 is set, no guide light is output.

When 99 is set, the guide light does not go out automatically.

ML-8150A
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MEMORY Displays the MEMORY SWITCH screen. Then, the acceptance time for laser start

SWITCH signal and schedule signal can be changed.

LCD Sets brightness of the liquid crystal display to HIGH, MIDDLE or LOW.
CONTRAST

BUZZER Sets the sound of buzzer during the touch panel operation to ON or OFF. At ON,

the buzzer sounds.
<Note> Even when the setting is OFF, the buzzer sounds if an error occurs.
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MEMORY SWITCH Screen

When the MEMORY SWITCH button is pressed on the INITIALIZE screen, the
MEMORY SWITCH screen appears. On this screen, the functions assigned to
SWITCH 1 to SWITCH 6 are set.

1 2 d 4 5 f 7 i
SWITCH1 m m
SWITCH2
SWITCH3

1 2 3 4 5 i 7 3
SWITCH4
SWITCHS
SWITCH6

How to see the displayed items : Settable item

ued bunelado

SWITCH 1 | Sets the functions assigned to 1 to 8 of "SWITCH 1" to ON or OFF.

1 1: Sets the high voltage to ON or OFF. At ON, a high voltage is not output at AUTO
START and the screen is displayed in the status of HV: OFF.
2 2: Switches the laser start/stop control by using the EXT.I/O connector. At ON,

laser start/stop control can be exerted from the PLC connected to the EXT.I/O
connector even in the status of PANEL CONTROL (internal control).

3 3: At ON, the laser output signal is output from pin No.7 of the EXT.I/O (1)
connector. Itis turned ON at the start of the first shot and turned OFF at the end
of the last shot.

4to8 4,5, 6,7,and 8. Unused.

SWITCH 2 | Switches the transfer speed of external communication data type assigned to 1 to 8
of "SWITCH 2" to ON or OFF.

sBbuipag snouep g 19ydey)

1 1: Switches the data bit length. OFF: 8 bits/ ON: 7 bits
2 2: Sets whether a parity bit exists or not. OFF: Parity bit/ ON: No parity bit
3 3: Sets the parity mode. OFF: Even/ ON: Odd
4 4: Sets the stop bit. OFF: 2/ ON: 1
56 5 and 6: Set the communication speed.
The following speeds can be set by combining ON and OFF.
5 6 bps

OFF OFF 9600

OFF ON 19200

ON OFF 38400

ON ON (9600)
7 7: At ON, the automatic laser power monitor value transmission of external

communication becomes ON by default.

8 8: Unused.
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SWITCH 3

1to4
5

6to8

Switches the functions assigned to 1 to 8 of "SWITCH 3" to ON/OFF.

1,2, 3, and 4: Unused.

5: At ON, pin No.4 (End output) of the EXT.I/O (1) connector is put in a closed circuit
only once after the completion of the set shots. The end signal is also output
when an error occurs during laser output or the laser stop signal is input.

6, 7, and 8: Unused.

SWITCH 4

1t0 8

Switches the functions assigned to 1 to 8 of "SWITCH 4" to ON/OFF.

1,2,3,4,5, 6,7, and 8: Unused.

SWITCH 5

1to5
6

7:8

Switches the functions assigned to 1 to 8 of "SWITCH 5" to ON/OFF.

1,2, 3,4 and 5: Unused.

6: At ON, the function automatically switching the screen from the SCHEDULE
screen to the MONITOR screen becomes invalid.

7 and 8: Unused.

SWITCH 6

W N

4to 8

Switches the functions assigned to 1 to 8 of "SWITCH 6" to ON/OFF.

1: At ON, the contents of the other SCHEDULE No. can be referred even in the
control mode other than PANEL CONTROL.

2: Unused.

3: At ON, when using the fade-in/out function, an upper/lower limit judgment of the
laser energy monitor is performed even for shots other than the shot output at
100.0%.

4,5,6, 7, and 8: Unused.

BACK

Returns to the INITIALIZE screen.

=> When the setting of SWITCH 1 to SWITCH 6 has been changed, be sure to turn
OFF the power to make the setting effective before use.
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Setting Laser Light Output Schedules
(SCHEDULE Screen)

1ed uononposu|

This section explains the how to set the SCHEDULE screen. On this screen,
the peak value, output time, and output value of laser light are set and they are
registered after SCHEDULE number are given to them.

=> 32 types of output schedules can be set and registered with SCHEDULE
numbers of #00 to #31. To perform laser welding, enter the registered
SCHEDULE numbers and laser welding can be performed in the set 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 63.
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1 ® Setting Output Schedules by Fixed Waveform (FIX)

Set the output time and output value of laser light in "FLASH1" (first laser) to
"FLASH3" (third laser) by "FIX." Set the laser light that becomes a fixed waveform by
up to 3 divisions.

In the following example, SCHEDULE No.: #00, peak value: 1.20 kW, FLASH1: 1.4
ms/100%, FLASH2: 1.4 ms/25%, FLASH3: 1.0 ms/50%, up slope: 0.6 ms, and down
slope: 1.0 ms are set as output schedules.

Led aoueuSUIBI

(1) Press the "SCHED" button to display the SCHEDULE screen.

saxipuaddy

SCHEDULE:# 00/ FORM: FIX| PUMP: ON  WATER TEMP: 20
REFERENCE VALUE: 0.0

sbBuijag snouep g 19ydeyn

0.4 0.6 0.8 1.0 [ms]
POSITION OFF| TROUBLE RESET| BEAM

(2) Press the "SCHEDULE" setting button.
Enter the SCHEDULE number.

(3) Press the "FORM" setting button to set "FIX."

(4) Press the "PEAK POWER" setting button.
Enter the laser output peak value.

______________________________________________________________ML-3150A L
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<Note>

The settable maximum laser output peak value is 1.50 kW.

(5) Press the laser output time "TIME [ms]" and laser output value "POWER [%]"
setting buttons of "FLASH1" to "FLASH3."

Enter each value.
=> The laser output time is set in the range of 0.00 to 5.00 ms. Regarding the laser

output value, the ratio (%) based on the case where the set laser output peak
value is 100% is set.

<Note>
Set the laser output time so as to result in the following value.
0.20 ms < FLASH1 + FLASH2 + FLASH3 < 5.00 ms

(6) Press the "tSLOPE" setting button.
Enter the time "TIME [ms]" required for laser light to up-slope (get gradually
stronger) in FLASH1.
<Note>
The output time of FLASH1 includes the time of "tSLOPE."
Set "TSLOPE" so as to result in the following value.

TSLOPE = FLASH1

(7) Press the "V\SLOPE" setting button.
Enter the time "TIME [ms]" required for laser light to down-slope (get gradually
weaker) in the last FLASH.
<Note>
The output time of the last FLASH includes the time of ".SLOPE."
Set "ISLOPE" so as to result in the following value.

{SLOPE = FLASH1, FLASH2, FLASH3

(8) To output laser light several times for one second, press the "REPEAT" setting
button and then set the laser light output count for one second in the range of 00

to 30 pps (pulse per second).
=> When 0 is set, a single output is performed.

(9) To output laser light repeatedly, press the "SHOT" setting button and set the laser

light output count in the range of 0000 to 9999.
=> When "REPEAT" is not 0 and "SHOT" is set to 0, laser light is continuously output

until a laser stop signal is input.
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2 @® Setting ON/OFF for the Output Conditions for Seam Welding

(1) Press the "SEAM" setting button and set the seam welding output condition to
ON/OFF.
At ON, the fade function for seam welding set on the SEAM screen is enabled.
When this function is not used, set OFF.

=> When the "SEAM" button for screen switching is pressed, the SEAM screen
appears and the output conditions for seam welding can be set. For the setting
method, refer to "Setting the Output Conditions for Seam Welding" on page 80.
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3 ® Checking Output Schedules

(1) Check the waveform displayed on the screen.
The set laser output time and laser output value are graphically displayed and
the output laser light can be checked as a waveform.

ued buneladp

SCHEDULE:#/00, FORM: FIX | PUMP: ON

I
TIME[ms] .40 ol
100%
Powetn] E=m
SEAM

Led aoueuSUIBI

REPEAT: 000/ pps SHOT:|0000 %,’
PASSWD §
! ‘ 5ms %
1SLOPE 0.6ms ¥
FLASH1 1.4ms
FLASH2 1.4ms
FLASH3 1.0ms
¢ E 4 5 [ms] |SLOPE 1.0ms

POSITIONOFF| TROUBLE RESET| BEAM

Pulse width 3.8ms

= At the leading edge of waveform, an overshoot (higher form than the set value)
may occur. In this case, extend "tSLOPE" by 0.1 to 1.0 ms.

(2) Check the output energy displayed in "REFERENCE VALUE."

= In "REFERENCE VALUE", the forecast value of laser output energy based on the
set output schedules is displayed. This value is a little different from the actually
measured value (measured value displayed on the MONITOR screen) provided
at laser welding. However, use it as reference.

sbBuijag snouep g 19ydeyn
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1 @® Setting Output Schedules by Flexible Waveform (FLEX)

Set the output time and output value of each POINT in the range of "POINT 01"
to "POINT 20" by "FLEX" and set the laser light output that becomes a flexible
waveform.

In this example, SCHEDULE No.: #01, peak value: 1.20 kW, POINT 01: 0.6 ms/90%,
POINT 02: 0.2 ms/70%, POINT 03: 1.2 ms/88%, POINT 04: 0.4 ms/65%, and POINT
05: 0.6 ms/0% are set as output schedules.

(1) Press the "SCHED" button to display the SCHEDULE screen.

(2) Press the "SCHEDULE" setting button.
Enter the SCHEDULE number.

SCHEDULE:#/00, FORM:FLEX, PUMP: ON WATER TEMP: 30°C
PEAK POWER:|00.00| kW REFERENCE VALUE: 0.03]

[ [POINT 01]POINT 02] POINT 03] POINT 04] POINT 05| S TATUS

avtnel | o.00f | T o.0o ool 0.0 .00
poweRpe] o0o.o | wo.o | on.of Joo.of | foco.of

SEAM: OFF RESET| REPEAT: 000 pps SHOT: 0000

(3) Press the "FORM" button to set "FLEX."

(4) Press the "PEAK POWER" setting button.
Enter the laser output peak value.
<Note>

The settable maximum laser output peak value is 1.50 kW.

(5) Press the laser output time "TIME [ms]" and laser output value "POWER [%]"
setting buttons of "POINT 01" to "POINT 05."
Enter the respective value.

= When the button of POINT is pressed, the POINT display column is
scrolled to the right and left so as to display a POINT that is not yet displayed.

=> Set the point in the range of "POINT 01" to "POINT 20" and the laser output time

in the range of 0.20 to 5.00 ms. For the laser output value, set the ratio (%)
supposing that the set laser output peak value is 100%.

<Note>

For setting the laser output time, enter the time from the previous POINT.
Set the total time of laser output time of all POINTs to a less value than 5.00 ms.

(6) To output laser light several times for one second, press the "REPEAT" setting
button and set the laser light output count for one second in the range of 00 to 30

pps (pulse per second).
=> When 0 is set, a single output is performed.
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(7) To output laser light repeatedly, press the "SHOT" button and set the laser light
output count in the range of 0000 to 9999.
=> When "REPEAT" is not set to 0 and "SHOT" is set to 0, laser light is continuously

output until a laser stop signal is input.

1ed uononposu|

2 @® Setting ON/OFF for the Output Conditions for Seam Welding

(1) Move the cursor to "SEAM" and press the ON or OFF key to set whether the
output conditions for seam welding are valid or not.
At ON, the fade function for seam welding set on the SEAM screen is enabled.
When this function is not used, set OFF.

=> When the "SEAM" button for screen switching is pressed, the SEAM screen
appears and the output conditions for seam welding can be set. For the setting
method, refer to "Setting the Output Conditions for Seam Welding" on page 80.
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3 @® Checking Output Schedules

(1) Check the waveform displayed on the screen.
The set laser output time and laser output value are graphically displayed so that
the output laser light can be checked as a waveform.

SCHEDULE:#/ 00, FORM:FLEX| PUMP: ON

Led aoueuSUIBI
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POINTO4 0.4ms <
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= At the leading edge of waveform, an overshoot (higher form than the set value)
may occur. In this case, extend "POINT 01" by 0.1 to 1.0 ms.

(2) Check the output energy displayed in "REFERENCE VALUE."

= In"REFERENCE VALUE", the forecast value of laser output energy based on the
set output schedules is displayed. This value is a little different from the actually
measured value (measured value displayed on the MONITOR screen) provided
at laser welding. However, use it as reference.
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20

Setting the Output Conditions for Seam Welding
(SEAM Screen)

The method of setting the output waveform for seam welding by using the
fade-in/out function after displaying the SEAM screen is explained below. The
fade function increases or decreases the laser energy in a gently-sloping form
to obtain a continuous waveform suitable for seam welding. As a result, the
finished status of seam welding is made beautiful.

= The fade function ON/OFF state set herein is set on the SCHEDULE screen.

Setting the Output Conditions

Taking seam welding in which laser light is continuously output 100 times, as an

example, the output count of "POINT 01" to "POINT 06" and energy are set. The

energy at the beginning/end of laser light output is made weaker by the fade function.

This prevents an overlapped portion at circumferential seam welding against an

excessive burn and makes the welding mark of the final shot inconspicuous.

=> The fade function can also be set for other processes than the beginning/end of
welding.

(1) Press the "SEAM" button to display the SEAM screen.

SCHEDULE:# 00| FORM:| FIX  PUMP.ON  WATER TEMP:

[ [POINTO! 07 03[POINT 04 STATUS

4 6 3 10 [count]
POSITIONOFF| TROUBLE RESET, BEAM

Setting the Fade-in/out Function

(1) Press the "SHOT [COUNT]" setting button of "POINT 01."
Enter the laser light output count.

Set 0001 because of the first output count.
=> For "SHOT [COUNT]" of "POINT 01", only 0001 can be set.

ML-8150A
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(2) Press the "POWER [%]" setting button of "POINT 01."
Enter the laser output value (%).
Set the ratio to "PEAK POWER" set on the SCHEDULE screen in the range of 0
to 150.0%.

1ed uononposu|

(3) Likewise, set "SHOT [COUNT]" and "POWER [%]" of "POINT 02" to "POINT 06."
= For "POINT 06", press the button to scroll the POINT display column to the
right. Then, it is displayed.

SCHEDULE:#{00] FORM: FIX | PUMP:ON  WATER TEMP: 30°C
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(0]
20 30 40 ol . g
POSITION OFF| TROUBLE RESET| BEAM 10 40 50 (Sng;m

<Note>

saxipuaddy

If the output count set in "SHOT" is smaller than that set in "SHOT [COUNT]", any
larger output count set in "SHOT [COUNT]" is invalidated.

When the output count set in "SHOT" is larger than that set in "SHOT [COUNT]",
the POWER of the final set value in "SHOT [COUNT]" is repeated until the output
count reaches the output count set in "SHOT."

For example, supposing that "SHOT" is set to 40, up to 40 shots are also validated
for "SHOT [COUNT]." (Up to 0040 of POINT 03 on the above screen) When
"SHOT" is set to 200, the POWER of the final set value is repeated up to 101 to 200
shots for "SHOT [COUNT]." (In this case, the 20% energy of POINT 06 is repeated
up to 101 to 200 shots.)

sbBuijag snouep g 19ydeyn

(4) Press the "SCHED" button to return to the SCHEDULE screen.

3 ® Enabling the Fade Function

(1) Press the "SEAM" setting button on the SCHEDULE screen to set it to ON.

The fade-in/out function for seam welding is enabled.
=> When the fade-in/out function is not used, keep the "SEAM" setting button OFF.
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1. Setting Welding Schedules

SCHEDULE:#|00, FORM:| FIX | PUMP: ON WATER TEMP: 30°C
PEAK POWER:|01.20| kW REFERENCE VALUE:

-I_.[ME[H'IS] MON

POW E R[O/ﬂ] - U, u ) -
SEAM

PASSWD

? 3 4 5 [ms]
POSITIONOFF| TROUBLE RESET, BEAM

<Note>

When using the fade-in/out function, an upper/lower limit judgment of the laser
energy monitor is performed only for the shot that is output by setting POWER to
100.0%.

For shots other than the shot output at 100.0%, no upper/lower limit judgment is
performed and both Monitor Normal and Monitor Error are not output. Error No.56
OVERLIMIT OF LASER POWER and Error No.57 UNDERLIMIT OF LASER POWER
are not displayed on the screen.
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1. Setting Welding Schedules

Setting the Output Status (STATUS Screen)

In the following, the method of setting the STATUS screen is explained. On this
screen, check the displayed control method and the set the branch shutter at
the output destination to OPEN. Set or reset the number of laser light outputs.

1ed uononposu|

=> For details of setting items, refer to "Welding Schedule Setting Screen” on page 65.
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® Checking the Control Method

(1) Press the "STATUS" button to display the STATUS screen.

Control by Laser Controller (PANEL CONTROL)

ued buneladp

When the laser is independently used or when the power supply of the PLC or
personal computer connected to the laser is OFF, control is exerted from the laser
controller and "PANEL CONTROL" is displayed in "CONTROL DEVICE."

SCHEDULE:#|00, FORM: FIX | PUMP: ON

POSITION BLINK:

DEIONIZED WATER RES:4.91MQ - cm
CONTROL DEVICE :PANEL CONTROL

DELIVERY SYSTEM:SINGLE

Led aoueuSUIBI

FIBER
TYPE: SI |[SIZE:®|1.0|mm

saxipuaddy

Control by External Input Signal (EXTERNAL CONTROL)

Connect the main unit to the PLC or the like and turn ON pin No.23 (control switching)
of the EXT.I/O (1) connector. Then, the control method is switched over to the
control by external input/output signals (EXTERNAL CONTROL) and "EXTERNAL
CONTROL" is displayed in "CONTROL DEVICE."

sbBuijag snouep g 19ydeyn

SCHEDULE:#/00, FORM: FIX | PUMP: ON

POSITION BLINK: OFF

DEIONIZED WATER RES:4.91MQ - cm
CONTROL DEVICE :EXTERNAL CONTROL
DELIVERY SYSTEM:SINGLE

FIBER
TYPE:| SI |[SIZE:®|1.0/mm
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1. Setting Welding Schedules

Control by External Communication Control (RS-485 CONTROL)

When a command to set a control method is sent from the personal computer
connected to the main unit, external communication control is selected and "RS-485
CONTROL" is displayed in "CONTROL DEVICE" on the STATUS screen.

SCHEDULE:#/00| FORM:| FIX | PUMP: ON

POSITION BLINK: OFF
DEIONIZED WATER RES:4.91TMQ - cm
CONTROL DEVICE :RS485 CONTROL

DELIVERY SYSTEM:SINGLE

FIBER
TYPE: SI |[SIZE:®|1.0/mm

@ Setting the Opening/Closing Status of the Branch Shutter

To control the laser welder from the laser controller, press the "BEAM" button on
the STATUS screen to set the opening/closing the branch shutter. "SHUTTER 1" to
"SHUTTER 2" are associated with branch shutters 1 to 2.

At ON, the correspondlng branch shutter is opened and laser light is output.

MAIN UNIT PROGRAM UNIT
ML-8150A V32-01D [MLE-124A V00-01A

POSITION OFF| [TROUBLE RESET| |BEAM

(1) Press the "BEAM" button.
A window to set the opening/closing the branch shutter and beamsplitter is

opened.
=> The displayed window depends on the specification.

(2) Press the setting buttons for "SHUTTER 1" to "SHUTTER 2" to set the opening/
closing of the branch shutters to ON/OFF.

SHUTTER1

(For single delivery specification)

(3) Press the "CANCEL" button.
The opening/closing of the branch shutter is set and the window is closed.
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1. Setting Welding Schedules

® Resetting the Number of Laser Light Outputs

Reset the numeric values of "SHOT COUNT" (total number of laser light outputs),
"GOOD COUNT" (appropriate number of laser light outputs) or "SHG COUNT" (total
number of laser light outputs) that are displayed on the MONITOR screen.
(1) Press the "RESET" button of "SHOT COUNT", "GOOD COUNT" or "SHG
COUNT" of RESET COUNT.
The numeric value is reset and "000000000" is displayed.

1ed uononposu|

SCHEDULE:# 00| FORM: FIX | PUMP:ON  WATER TEMP: 30°
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POSITION BLINK:

DEIONIZED WATER RES:4.91MQ - cm
CONTROL DEVICE :PANEL CONTROL
DELIVERY SYSTEM:SINGLE

ued buneladp

RESET COUNT PRESET COUNT
00 |RESET |SHOT COUNT:(C 0

RESET |GOOD COUNT:
RESET|[SHG COUNT: 0

MAIN UNIT PROGRAM UNIT
ML-8150A V32-01D |MLE-124A V00-01A

Led aoueuSUIBI

® Setting the Count-notification Function

saxipuaddy

When "SHOT COUNT" (total number of laser light outputs), "GOOD COUNT"
(appropriate number of laser light outputs) or "SHG COUNT" (total number of laser
light outputs) that are displayed on the MONITOR screen reaches the set number,
a message is displayed. This function will be of assistance for maintenance or
manufacturing control.

(1) Press the "SHOT COUNT", "GOOD COUNT" or "SHG COUNT" setting button of
PRESET COUNT.
Enter an optional output count.

SCHEDULE:#00| FORM: FIX | PUMP.ON  WATER TEMP: 30°

POSITION BLINK:

DEIONIZED WATER RES:4.91 MQ - cm
CONTROL DEVICE :PANEL CONTROL
DELIVERY SYSTEM:SINGLE

TYPE:| SI |[SIZE:® 1.0/mm

sbBuijag snouep g 19ydeyn

MAIN UNIT PROGRAM UNIT
ML-8150A V32-01D |MLE-124A V00-01A

POSITION OFF| [TROUBLE RESET| [BEAM
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1. Setting Welding Schedules

When "SHOT COUNT" reaches the value set in PRESET COUNT, a screen to prompt
the operator to check the flashlamp is displayed.

I COUNT UP !

CHECK THE LAMPS !l SHOT

TROUBLE RESET

When "GOOD COUNT" reaches the value set in PRESET COUNT, a screen to notify
the number of good products is displayed.

I COUNT UP !

GOOD COUNT uP 1t~ GOOD

TROUBLE RESET

When "SHG COUNT" reaches the value set in PRESET COUNT, a screen to prompt
the operator to check the wavelength conversion cryastal is displayed.

I COUNT UP !

CHECK THE CRYSTAL !l SHG

TROUBLE RESET

Press the "TROUBLE RESET" button to return the current screen to the initial screen.

o mLssoA |



1. Setting Welding Schedules

® Setting the Protection of Optical Fiber

The optical fiber is protected from overfill to the optical fiber. When the core diameter
to be used is set, the maximum possible incident light to the optical fiber is calculated
to limit the lamp input power.

(1) Press the "SIZE" setting button of "FIBER." Enter the core diameter.

The set core diameter is displayed.
=> The factory-set value is TYPE: S| and SIZE: ¢1.0 mm. The settable range is

¢0.2 to 1.0 mm.

1ed uononposu|
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SCHEDULE:#|00, FORM:| FIX | PUMP: ON WATER TEMP:

POSITION BLINK:

DEIONIZED WATER RES:4.31 MQ - cm
CONTROL DEVICE :PANEL CONTROL

DELIVERY SYSTEM:SINGLE

FIBER
TYPE:| SI [SIZE:@|1.0|mm

ued buneladp

Led aoueuSUIBI

POSITION OFF| [TROUBLE RESET| [BEAM

When an internal aperture (option) is installed in the oscillator, set a one-size
larger core diameter.

If the laser output conditions (PEAK POWER, FLASH ms/%, REPEAT) are not
matched with the set core diameter, Error No.51 FIBER SETTING ERROR or
Error N0.48 FIBER OVERRATE is displayed. At this time, change the core
diameter setting. For the laser output conditions for the core diameter, refer to
Chapter 2 "Standard Maximum Incident Energy and Power of Optical Fiber" on
page 49, in the Installation and Preparation Part.

J
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<Notes>

- When the end face of the optical fiber is stained or dirty, the end face of the fiber
may be damaged even if no error is displayed. When the optical fiber is not
used, put the cover on it.

- When the end face of the fiber is damaged, the lens of the connected input unit
or output unit may be stained. Perform inspection and cleaning. When the
input unit has been dismounted, a fiber incidence adjustment is required.

sbBuijag snouep g 19ydeyn
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1. Setting Welding Schedules

Setting the Output Status Check Screen (MONITOR Screen)

In the following, the method of setting the MONITOR screen is explained. On
this screen, the measured energy value of output laser light is checked, the
energy range to be monitored is set, and the upper limit value of flashlamp
input power is set.

® Checking the Measured Energy Value of Laser Light

When laser light is output, the MONITOR screen is automatically displayed and a
measured energy value is displayed. The measured energy value of the last output
laser light can also be checked by the corresponding SCHEDULE number if a
registered SCHEDULE number is entered.

(1) Press the "SCHEDULE" setting button.
Enter the SCHEDULE number.
The measured energy value of the last output laser light and laser light waveform
are displayed according to the set SCHEDULE.

2 3 4
POSITION OFF TROUBLE RESET BEAM

® Setting the Laser Energy Range To Be Monitored

Set the upper limit value and lower limit value of energy to be monitored. This set
range is used as the allowable energy range.

(1) Press the "HIGH" setting button.
Enter the upper limit value.
The upper limit value of allowable energy is registered.

(2) Press the "LOW" setting button.
Enter the lower limit value.
The lower limit value of allowable energy is registered.

g mLs1soA |



1. Setting Welding Schedules

SCHEDULE:#|00, FORM:| FIX | PUMP: ON

1ed uononposu|

LAMP INPUT POWER
REFERENCE SETTING:

=> When laser light is out of the set allowable energy range, a monitor error is
output.
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@® Setting the Upper Limit Value of Lamp Input Power

ued buneladp

Set the maximum value of power to be input into the flashlamp. Since the
performance of the flashlamp is gradually deteriorated, it is necessary to increase the
supply power little by little. When the supply power exceeds the value set here, a
screen to prompt you to replace the flashlamp is displayed.

(1) Press the "REFERENCE SETTING" setting button. Enter the ratio (%) of the
upper limit value of lamp input power.

Led aoueuSUIBI

SCHEDULE: #{00

LOW :/00.00
ENERGY | 0.99 3 chor count

GOOD COUNT
AveraGE 0.99 W o1 count

LAMP INPUT POWER

saxipuaddy

=> If the laser welder is used in the status where 80% or more is displayed in "LAMP
INPUT POWER?", the flashlamp replacement cycle may be shortened.

sbBuijag snouep g 19ydeyn

LAMP INPUT POWER  :
REFERENCE SETTING:

The set ratio of the upper limit value is registered. When the upper limit value is
exceeded, a screen to prompt the operator to replace the flashlamp is displayed.
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"1 COUNT UP !

LAMP INPUT POWER LIMIT !!

CHECK THE LAMPS !!

LAMP INPUT POWER

TROUBLE RESET

When this screen appears, output pin No.9 (upper limit of lamp input) of the external

output signal EXT.I/O (1) connector is open-circuited for output.

Press the "TROUBLE RESET" button to clear the screen display.

= After the screen display is reset, pin No.9 of the EXT. I/O (1) connector output
remains in an open circuit output state. If the power supply is less than the upper
limit value of lamp input power when the flashlamp lights next time, the open
circuit output state is returned to a closed circuit state. The open circuit output
state is also reset by turning on the power supply again.

-l m.s1soA |



1. Setting Welding Schedules

Protecting Set Values (PASSWORD Screen)

The method of protecting set values by setting the password is explained
below. When the password is set and validated, set values are protected and
cannot be changed by any person other than the supervisor.

1 ® Displaying the PASSWORD Screen

(1) Press the "PASSWD" button.
The PASSWORD screen appears.

SCHEDULE:# 00 FORM: FIX | PUMP: ON WATER TEMP:
PASSWORD MODE  VALUE cHANGE:[BIl  [ScrED

ued bunelado

ENTER A PASSWORD STATUS
MON

POSITION OFF| [TROUBLE RESET| [BEAM

2 ® Entering the Present Password

(1) Enter the set password into the password input box.

Press the password by pressing keyboard keys on the screen. The AC key
deletes all the entered characters. The BS key deletes the entered characters
one by one. The ENTER key is used to check the entered password for
correctness.

"REDS" is set as the initial value. To enter a new password after changing this
password, enter "REDS."

The password to be entered must consist of 4 alphanumerical characters.

J
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(2) Press the ENTER key on the keyboard.
When the entered password is correct, the new password setting screen is

displayed.

SCHEDULE: #/00, FORM:| FIX | PUMP: ON  WATER TEMP: 32°C
PASSWORD MODE VALUE CHANGE: &IV} SCHED

ENTER A PASSWORD STATUS

I MON

_____________________________________________________________ML-3150A ]




1. Setting Welding Schedules

When the entered password is wrong, the WRONG PASSWORD screen is
displayed.
Then, enter the set password once again.

WRONG PASSWORD.
ENTER CORRECT ONE.

OK

3 @® Validating the Password

(1) Press the "VALUE CHANGE" setting button.
A window to select ON/OFF is opened. At ON, the set password can be
changed.

At OFF, it is impossible to change the set password.
=> The "VALUE CHANGE" setting button cannot function unless a correct password

is entered.

(2) Press the OFF button to set OFF.
The password is validated and a part of setting items is protected, disabling a
change.

=> Unless "VALUE CHANGE" is set to OFF even if a password is set, the setting
items are not protected, so that any person who does not know the password can
change the setting values.

SCHEDULE: #/00, FORM:| FIX | PUMP: ON  WATER TEMP: 30°C
PASSWORD MODE VALUE CHANGE:|OFF SCHED

ENTER A NEW PASSWORD STATUS

I MON
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4 @® Setting a New Password

(1) Enter a new password into the password input box.
Enter 4 alphanumerical characters.

SCHEDULE: #/00, FORM:| FIX | PUMP: ON  WATER TEMP: 30°C
PASSWORD MODE VALUE CHANGE:|OFF SCHED

ENTER A NEW PASSWORD STATUS
MON

9
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I AC
R . PRINT
X Y Z ENTER

POSITION OFF| TROUBLE RESET| BEAM

(2) Press the ENTER key on the keyboard.
A confirmation screen appears.

SCHEDULE:#|00, FORM: FIX | PUMP: ON WATER TEMP: 30°C
PASSWORD MODE VALUE CHANGE:|OFF SCHED

ENTER A NEW PASSWORD AGAIN STATUS

sbBuijag snouep g 19ydeyn

POSITION OFF| [TROUBLE RESET| [BEAM

(3) Enter the same password and press the ENTER key.

The set password is registered and the PASSWORD screen reappears.
=> Unless the two passwords coincide, the WRONG PASSWORD screen appears.

Press the OK button and enter the same password.
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The items that can be protected are as follows.

Display Screen

Item

SCHEDULE Screen

SCHEDULE (Schedule number)

FORM (FIX/FLEX waveform switching)

PEAK POWER (Laser output peak value)

SEAM (Fade function ON/OFF)

REPEAT (Number of laser light outputs per second)

SHOT (Total number of laser light outputs)

TSLOPE (Time for up-sloping to FLASH1)

FLASH1 (Output time ms and output value % of the first laser)
FLASH2 (Output time ms and output value % of the second laser)
FLASHS3 (Output time ms and output value % of the third laser)
LSLOPE (Time for down-sloping to the last FLASH)

POINT 01 to 20 (Output time ms and output value % of each point for FLEX)

SEAM Screen

SCHEDULE (Schedule number)

FORM (FIX/FLEX waveform switching)

SHOT (laser light output count of each No. of POINT 01 to POINT 20)
POWER (laser output value % of each No. of POINT 01 to POINT 20)

STATUS Screen

SCHEDULE (Schedule number)

FORM (FIX/FLEX waveform switching)

POSITION BLINK (Guide light blinking or lighting ON/OFF)

FIBER

TYPE (SI)

SIZE (Setting core diameter)

RESET COUNT

SHOT COUNT (Resetting the total number of laser light outputs, SHOT COUNT)
GOOD COUNT (Resetting the appropriate number of laser light outputs, GOOD
COUNT)

SHG COUNT (Resetting the total number of laser light outputs, SHG COUNT)
PRESET COUNT

SHOT COUNT (Conut-natification setting of the total number of laser light
outputs, SHOT COUNT)

GOOD COUNT (Conut-notification setting of the appropriate number of
laser light outputs, GOOD COUNT)

SHG COUNT (Conut-notification setting of the total number of laser light
outputs, SHG COUNT)

MONITOR Screen

SCHEDULE (Schedule number)

FORM (FIX/FLEX waveform switching)

HIGH (Upper limit value of laser energy to be monitored)

LOW (Lower limit value of laser energy to be monitored)
REFERENCE SETTING (Upper limit value of lamp input power)

The above setting items become unchangeable and the set values are protected.
=> To change any set value, enter the password to display the password setting

screen and turn ON "VALUE CHANGE."
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2. Setting the Laser Light Delivery

2. Setting the Laser Light Delivery

This laser can output single laser light to multiple optical fibers or to a single
optical fiber by the functions of the built-in beamsplitter and timesharing unit.
This section explains the sharing specifications of this laser.

Laser Light Sharing

The laser light sharing specification is divided into powersharing and timesharing.

At powersharing, laser light is split into multiple beams by beamsplitter and then
transfer them to multiple optical fibers to perform welding at multiple points at the
same time. Since laser light is split into multiple beams, the respective laser outputs
become weak.

At timesharing, a single laser light reflected on the mirror of the timesharing unit is
transferred to a single optical fiber to perform welding. A selected branch shutter is
opened, so that laser light is output as 100% energy without being split.

The ML-8150A main unit is provided with a branch shutter with opening/closing
sensor and a timesharing unit according to the sharing specification. At delivery, a
sharing method is initially set by the DIP switch of the main unit.
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For this laser, the following 3 types of sharing specification are available.

Sharing method Corr«;s::;ding
Single: Output to single optical fiber ML-8150A-010
2-powersharing: Output to 2 optical fibers at the same time ML-8150A-020
2-timesharing: Output to one optionally selected out of 2 optical fibers ML-8150A-002

In the above timesharing, as soon as the branch shutters are opened by setting
"SHUTTER 1" to "SHUTTER 2" to ON after pressing the "BEAM" button, the
timesharing unit is automatically operated to split laser light.

sbBuijag snouep g 19ydeyn
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2. Setting the Laser Light Delivery

Single

A single branch shutter is opened to output laser light only to a single optical fiber.

Beamsplitter
100% <=
Laser light

=<~
JL Laser light is reflected on the beamsplitter

Branch shutter 1 and transferred from opened branch shutter 1.
The timesharing unit is not installed.

2-powersharing delivery

Laser light is split according to the number of built-in branch shutters and then
simultaneously output. For example, in the 2-powersharing delivery, two branch
shutters are opened to branch laser light into 2 beams, so that these beams are
output simultaneously.

Beamsplitter Beamsplitter
100% 50%

JL JL Laser light

JL JL Laser light is reflected on the beamsplitter and
s o split, and then simultaneously transferred from
Branch shutter 2 Branch shutter 1 opened branch shutters 1 and 2.

2-timesharing delivery

One optionally selected out of the built-in branch shutters is opened to output laser
light. For example, when branch shutter 2 is opened, laser light is output to the
optical fiber connected to input unit 2. If an operation is performed to open two
branch shutters or more, the branch shutter with a smaller No. has priority because
two or more branch shutters are not opened.

Timesharing

Beamsplitter unit
0,
100% 100% /

JL QE Laser light is reflected on the beamsplitter by
]

operated timesharing unit and transferred from
Branch shutter 2 Branch shutter 1 opened branch shutter 2.

ML-8150A



2. Setting the Laser Light Delivery

Operating Branch Shutters on the STATUS Screen

In the following, the method of performing open/close operations for branch
shutters on the STATUS screen.

On the STATUS screen, perform open/close operations for branch shutters to transfer
laser light.

For this laser, the following 3 types of sharing specification are available. The DIP
switches in the main unit are initially set according to the specifications provided at

delivery.
DIP switch (SW1) settings
Sharing type
5 6 7 8
Single OFF OFF OFF OFF
2-powersharing OFF OFF OFF ON
2-timesharing OFF ON OFF OFF

® Operating Procedure

(1) Press the "BEAM" button.
A window to set the opening/closing of the branch shutter is opened.

 SHUTTER1
SHUTTER2 OFF

(2) Press the setting button for "SHUTTER 1" to "SHUTTER 2" corresponding to the
connected optical fiber to set it to ON.
"SHUTTER 1" to "SHUTTER 2" are associated with branch shutters 1 to 2 and
input units 1 to 2. The branch shutter that is set to ON is opened to allow laser
light to be transmitted. The branch shutters that are set to OFF are not opened,
so laser light is interrupted.

=> The displayed window depends on the delivery specification. "SHUTTER 1" is
displayed for the single delivery specification. "SHUTTER 1" and "SHUTTER 2"
are displayed for the 2 timesharing deliveries and 2-powersharing deliveries.

(3) Press the "CANCEL" button to close the window.

ML-8150A
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3. Changing the Acceptance Time for Laser Start Signal/Schedule Signal

3. Changing the Acceptance Time for Laser Start Signal/
Schedule Signal

ML-8150A

This section explains how to change the acceptance time for the laser start
signal and schedule signal to be input into the EXT.I/O (1) connector by setting
the DIP switches provided in the side face of the main unit when EXTERNAL
CONTROL is exerted by external input/output signals.

The laser signal acceptance time means the time required until laser light is actually
output after the laser start signal is input. The schedule signal acceptance time
means the time required until this laser establishes schedules after a schedule signal
1,2, 4, 8, or 16 to select a SCHEDULE number is input.

The following timing chart shows the laser light output timing when the laser signal
acceptance time is 16 ms and 4 ms.

*1: Laser start signal input *2: Laser light output

*4 *4

Laser start signal (input) | | | l

1
< >116ms 16ms
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=> The laser start signal acceptance time and the schedule signal acceptance time
are common. A different value cannot be set for the respective time.

The 3 DIP switches of SW1, SW4, and SW2 are arranged on the CPU board in the
main unit. To change the acceptance time, remove the side cover and switch the ON/
OFF status of No.1 and No.2 of SW4.

u
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B2 ﬂ SW10

) b SWap Sw4
Side cover k‘ .
€

Loosen the screw at the rear of the cover.
Pull the cover forward and then pull it out
obliquely backward.
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3. Changing the Acceptance Time for Laser Start Signal/Schedule Signal

5
The 4 types of acceptance time of 1 ms, 4 ms, 8 ms, and 16 ms are available. At s
delivery, the acceptance time is set to 16 ms. To change this setting, switch the ON/ §.
OFF status of No.1 and No.2 of SW4 as shown below. S
Ny
-
Acceptance time No.1 No.2
o
1ms ON ON g g
Q=
4ms OFF ON %%:
j e }
8ms ON OFF e
=/ QO
16ms OFF OFF

=> Usually, the laser start signal acceptance time is 16 ms and can be shortened as
required.

ued buneladp

® Operating Procedure

(1) Remove the side cover of the main unit and set the ON/OFF status by No.1 to
No.2 of DIP switch SW4.

For example, to set the acceptance time to 4 ms, set No.1 to OFF and No.2 to ON.

Led aoueuSUIBI
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In the above example, since the laser signal and schedule signal are accepted in 4
ms, the schedules are established in 4 ms after the schedule signal is input, and laser
light is output in 4 ms after the laser start signal is input.
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1. Operation Flow

Chapter 3

® Laser Welding by Laser Controller
(PANEL CONTROL)

1. Operation Flow

This section explains a laser welding operation flow by laser controller.

The following methods for laser welding operations are available: control from the
laser controller (PANEL CONTROL), control by external input/output signals from
the connected PLC (Programmable Logic Controller) (EXTERNAL CONTROL),
and control by sending a command from the personal computer connected to an
connentor (RS-485 CONTROL).

At PANEL CONTROL, welding schedules are set by using the laser controller and
laser light is output.

MAIN POWER switch ON
CONTROL keyswitch ON
1

READY
Screen
1
1 1 1
SCHEDULE STATUS MONITOR SEAM
Screen Screen Screen Screen

Setting and registration of SCHEDULE
SCHEDULE number (output schedule number) and output
Screen schedules

STATUS
Screen

Control method check (PANEL CONTROL)
SHUTTER: ON (branch shutter selection)
POSITION: ON (guide light output)

SCHEDULE Screen
or
MONITOR Screen

SCHEDULE number input

|
Pressing the LASER START/STOP button
Laser light output

MONITOR Laser energy/average power check
Screen

v
HV: OFF (High voltage OFF)
CONTROL keyswitch OFF
MAIN POWER switch OFF
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2. Laser Controller Functions

2. Laser Controller Functions

This section explains the functions of the laser controller.

At PANEL CONTROL, welding schedules are set by using the liquid crystal display

of the laser controller and laser light is output by pressing the LASER START/STOP

button. After the output, you can check the laser output energy on the MONITOR

screen.

=> lItis possible to perform laser welding operations in a remote place from the laser
welder after removing the laser controller from the main unit.

() ®)
ITIELT:‘\ITI :

—1]
. (1)
Function of Each Section on the Laser Controller
(1) LASER If you press the button when a laser light output becomes ready,
START/STOP laser light is output. If the button is pressed again while laser light is
(Button) repeatedly output, the repeated output is stopped.

* Pin No.23 (control switching) of the EXT.I/O (1) connector is in a
closed circuit, a high voltage is supplied, and the branch shutter is

open.
EMISSION When a high voltage is applied to the laser oscillator section, the
(Lamp) EMISSION lamp comes on.

(2) Liquid Crystal This is a touch panel type liquid crystal color display.
Display This unit displays setting items, setting buttons, set values, monitor data,
and windows and keyboard required for settings.

(3) Circuit Cable Connect the supplied circuit cable to this connector. Connect the other
Connector end of the cable to the Laser.

(4) EMERGENCY This is an emergency stop button. With this button pressed, the laser
STOP welder operation is stopped. When the pressed button is turned in the
(Button) direction of RESET (clockwise), the button is reset to the initial state.

This button functions in the same way as the EMERGENCY STOP

button of the main unit.
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3. Operating Procedure

3. Operating Procedure

This section explains the operating procedure for laser welding to be controlled
from the laser controller.

=> For the details of welding schedule settings, refer to Chapter 2, "1. Setting
Welding Schedules" on page 59. For connector functions, refer to Chapter 4, "3.
Connector Functions" on page 113.

=> Before turning on the power supply, put pin No.23 (control switching) of the
EXT. I1/0 (1) connector to an open circuit to invalidate external input signals.
As a result, the control by external input signals (EXTERNAL CONTROL) is
invalidated and "PANEL CONTROL" is displayed in "CONTROL DEVICE" on the
STATUS screen.

(©)
°
(0]
=
2
=
«
T
Q
=3

1 @® Starting the Laser

(1) Turn ON the MAIN POWER switch at the front of the main unit.

The power supply is turned ON and the POWER lamp comes on. Then, the
SELF-CHECK !l screen appears.

PUMP:OFF WATER TEMP: 32°C

AUTOSTART

SELF-CHECK I

=> When the laser welder is cooled below 5°C, it may take 15 minutes or more for

the laser welder to start. If the READY lamp does not come on in 30 minutes, an
error is displayed. Then, leave the laser welder until its temperature goes down
below 5°C and then start it again.

The opening/closing status of branch shutter, memory (sum check and data
range), and charge trouble are automatically checked. When no error is found,
the KEYSWITCH !l screen is displayed.

PUMP:OFF  WATER TEMP:
AUTOSTART SCHED

STATUS

SELF-CHECK  — OKI!!

KEYSWITCH  II MON
SEAM

(TO¥LNOD TaNVd) J8jj0u0) Jase Aq Buipjop Jese ¢ Jaydeyd
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3. Operating Procedure

(2) Turn ON the CONTROL keyswitch.

The laser is put to an operable status and the COOLER --> ON !l screen
appears.

PUMP: ON WATER TEMP:
AUTOSTART <WAIT>

SELF-CHECK  — OK!!
KEYSWITCH — ON!I
COOLER — ON!I

DEIONIZED WATER RES (READY)
WATER TEMPRATURE (NORMAL)
P_MONITOR & CRYSTAL (NOT READY)

ML-8150A

How to see the displayed items

PUMP Displays the ON/OFF status of the pump to circulate cooling water.

WATER TEMP Indicates the cooling water temperature. Upon completion of SELF
CHECK, a temperature measurement is started and the measured value
is indicated.

DEIONIZED Indicates the resistivity of cooling water.

WATER RES NOT READY: Indicated when the resistivity is below 3.00 MQ cm.
READY: Indicated when the resistivity is 3.00 MQ cm or more.

WATER Indicates the cooling water temperature status.

TEMPERATURE LOW: Displayed at 24°C or less.

NORMAL: Displayed at 25°C to 40°C.
After the power supply is turned on, the temperature of
cooling water is not stable for a while. Immediately after
the power supply is turned on, NORMAL is displayed when
the temperature rises up to 27°C.

HIGH: Indicated at 41°C or more.
P. MONITOR & Indicates the sensor status of the power monitor unit and the crystal status
CRYSTAL of the wavelength conversion unit.

NOT READY: Indicated during warming-up.

READY: Indicated at completion of warming-up.

DEIONIZED WATER RES (READY)

WATER TEMPRATURE (NORMAL)
P_.MONITOR & CRYSTAL (READY)

When "DEIONIZED WATER RES" is (READY), "WATER TEMPERATURE" is
(NORMAL), and "P. MONITOR & CRYSTAL" is (READY), a high voltage is turned ON
and charging is started. Then, the HV --> ON !l screen appears.
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3. Operating Procedure

PUMP:ON  WATER TEMP:
AUTOSTART  <WAIT>

SELF-CHECK  — OK!!

KEYSWITCH — ON!!
COOLER — ON!I
HV — ON!I

After completion of charging, the READY !! screen appears for 0.5 sec.

PUMP:ON  WATER TEMP:
AUTOSTART  <WAIT>

ued bunesadp

READY!!

After the READY !l screen appears, the screen (SCHEDULE screen, STATUS
screen, or MONITOR screen) displayed at the previous completion appears.

2 @® Setting Output Schedules

As an example, the procedure for setting SCHEDULE No.05, laser output peak value

1.20 kW, FLASH1 laser output time 0.30 ms/output value 50%, and up-slope 0.10 ms

is explained below.

=> For how to set the output conditions for seam welding, refer to "Setting the output
conditions for seam welding" on page 80.

(1) Press the "SCHED" button to display the SCHEDULE screen.

(2) Press the "SCHEDULE" setting button.

Enter the SCHEDULE number by using the numeric keypad and then press the
ENT key.

In this example, set #05.
= As the SCHEDULE number, it is possible to set 32 schedules of #00 to #31. In
"FORM?", the fixed waveform "FIX" or flexible waveform "FLEX" can be specified.
=> When the registered SCHEDULE number is entered, the set output schedules
are displayed.

(3) Press the "PEAK POWER" setting button.

Enter the laser output peak value by using the numeric keypad and then press
the ENT key.

In this example, set 1.20 kW.

(TO¥LNOD TaNVd) J8jj0u0) Jase Aq Buipjop Jese ¢ Jaydeyd
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3. Operating Procedure

SCHEDULE: #|05, FORM:| FIX | PUMP: ON WATER TEMP: 30°C
PEAK POWER:|01.20| kW REFERENCE VALUE: 0.11] -

[ [ISLOPE[FLASHI|FLASH2|FLASH3]ISLOPE || STATUS

-I_.[ME[H‘IS] MON

POWER[%]

<Note>

The settable maximum value of laser output peak value is 1.50 kW. For the laser
output value setting (% of FLASH), set a value not exceeding the maximum value.

(4) Press the "TIME [ms]" setting button of "FLASH1."

Enter the laser output time (ms) by using the numeric keypad and then press the
ENT key.

In this example, set 0.30 ms in "FLASH1."
<Note>

Set the laser output time so as to result in the following value.

0.20 ms < "FLASH1" + "FLASH2" + "FLASH3" < 5.00 ms

(5) Press the "*SLOPE" setting button.

Enter the time "TIME [ms]" required for laser light to up-slope (get gradually
stronger) in FLASH1 by using the numeric keypad, and then press the ENT key.
In this example, set 0.10 ms.

<Note>

Set "TSLOPE" so as to result in the following value.
TSLOPE < FLASH1

When setting "FLASH2" or "FLASH3", set the time required for laser light to down-
slope (the laser output is gradually weaker) to FLASH. Set "ISLOPE" so as to
result in the following value.

{SLOPE = FLASH1, FLASH2, FLASH3

(6) Press the "POWER [%]" setting button of "FLASH1."

Enter the laser output value (%) by using the numeric keypad and then press the
ENT key.

In this example, set 050.0% in "FLASH1."
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3. Operating Procedure

SCHEDULE: #|05, FORM:| FIX | PUMP: ON WATER TEMP: 30°C
PEAK POWER:|01.20| kW REFERENCE VALUE: 0.1 -

Hed uonoNposu|

[ [ISLOPE[FLASHI|FLASH2|FLASH3]ISLOPE || STATUS

TIME[ms]

POWER[%]

= For the laser output value, set the ratio (%) supposing that the set laser
output peak value is 100%. In this example, this peak value is 50% of "PEAK
POWER=1.20 kW", so that the actual laser output value is 0.60 kW. In this case,
even if "PEAK POWER=0.60 kW" and "FLASH1 0.30 ms 100%" are set, the
actual laser output value is the same.

=> For setting the number of continuous laser light outputs, set the number of
outputs per second in "REPEAT" in the range of 00 to 30 pps (pulse per second).
When 0 is set, a single output is performed.

= For setting the number of laser light outputs, set it in "SHOT" in the range of
0000 to 9999. When "REPEAT" is not set to 0 and "SHOT" is 0, laser light is
continuously output until the LASER START/STOP button is pressed.
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3 ® Outputting Laser Light
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Be sure to put on protective glasses for YAG Laser (1064 nm) and YAG SHG Laser (532
nm) during laser light output operation. If laser light enters the eyes directly, a loss
of eyesight may be caused.

(1) Press the "STATUS" button to display the STATUS screen.
When Pin No.23 (control switching) of the EXT. 1/O (1) connector remains in

an open state, external input signals are disabled and "PANEL CONTROL" is
displayed in "CONTROL DEVICE."

SCHEDULE:#/00; FORM: FIX | PUMP: ON WATER TEMP: 30°C

POSITION BLINK:

DEIONIZED WATER RES:4 91 MQ - em
CONTROL DEVICE :PANEL CONTROL

DELIVERY SYSTEM:SINGLE
FIBER

TYPE: SI |[SIZE:® 1.0 mm

MAIN UNIT PROGRAM UNIT
ML-8150A V32-01D |MLE-124A V00-01A

POSITION OFF| [TROUBLE RESET| [BEAM
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3. Operating Procedure

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

(3) Press the "BEAM" button.

A window to set the opening/closing of the branch shutter and beamsplitter is
opened.

=> The displayed window depends on the specification.

POSITION OFF| 'TROUBLE RESET

(4) Press the setting buttons for "SHUTTER 1" to "SHUTTER 2" to set the opening/
closing of the branch shutters.

In this example, set "SHUTTER 1" to ON. Branch shutter 1 is opened and the
corresponding SHUTTER comes on.

 SHUTTER1

(5) Press the "CANCEL" button.

The opening/closing of the branch shutter is set and the window is closed.
=> For powersharing, set all the SHUTTERS to be used to ON to open all the branch
shutters.

(6) Press the "POSITION" setting button to set it to ON to output guide light.

The "POSITION" setting button is set to ON and a red dot of guide light appears
at the laser light injecting position. Laser light is injected to the red-dot position.

POSITION TROUBLE RESET

(7) Check the laser light irradiation position.

If the point to be worked deviates from the red point of guide light, adjust the
position by moving the output unit or workpiece.
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3. Operating Procedure

(8) Press the LASER START/STOP button.
Laser light is output.
=> Before pressing the LASER START/STOP button, display the SCHEDULE

screen or MONITOR screen and input another registered SCHEDULE number.
With this, laser light is output in the output conditions of this SCHEDULE.

Hed uonoNposu|

(9) Press the "MON" button to display the MONITOR screen, and check the laser
output energy (J) and average power (W) of the output laser light.
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0.99 3 spor count

GOOD COUNT:0
AvErRaGE, 0.99 W g6 countc

LAMP INPUT POWER

ued buneiadQo

2 3 i
POSITION OFF TROUBLE RESET| BEAM

Hed aouBUSUIBH

saxipuaddy

4 @® Stopping Laser Welding

During a laser light output or for 5 seconds immediately after a laser light output, do
not turn OFF the MAIN POWER switch. Damage may be caused to the lamp and YAG
rod by insufficient cooling.

(1) Press the "HV" setting button on each screen to set it to OFF.
The high voltage is cut off.

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

(8) Turn OFF the MAIN POWER 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.

(TOY.LNOD TaNVA) J9]j013u0Q 1aseT Aq Buipjap s9se ¢ Jeydeyd
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1. Operation Flow

Chapter 4

® Laser Welding by External Input/
Output Signals (EXTERNAL CONTROL)
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1. Operation Flow

This section explains an operation flow of laser welding by external input/
output signals (EXTERNAL CONTROL).

The following methods for laser welding operations are available: control from the
laser controller (PANEL CONTROL), control by external input/output signals from
the PLC (Programmable Logic Controller) connected to the connector (EXTERNAL
CONTROL), and control by sending a command from the connected personal
computer (RS-485 CONTROL).

At the control by external input/output signals (EXTERNAL CONTROL), output
schedules are set by another method (PANEL CONTROL/RS-485 CONTROL)
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

ued bunesadp

1ed souBuSjUIBI

contents of control in sequence. This is often called Sequencer (product name of Mitsubishi Electric >
Corporation). %
2
Connect the PLC to the EXT.I/O (1) or (2) g'
connector or EMERGENCY STOP connector. @
MAIN POWER switch ON
CONTROL keyswitch ON
Set output schedules from Set output schedules
the personal computer. “ from the laser controller. SCHEDULE
(RS-485 CONTROL) O (PANEL CONTROL) Screen

Switch the control method.

Control by external input/output signals
|I| 3 (EXTERNAL CONTROL)
o

Output schedule input
Branch shutter setting
Guide light output
High voltage ON

v Laser light output/stop
(Emergency stop)

PLC

End of operations
CONTROL keyswitch OFF
MAIN POWER switch OFF

(TOM1INOD TYNYILX3) sleubig indino Anduj [euseyxg Aq Buipjop Jese ¢ Jeydeyd
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2. Preparations for Operations

2. Preparations for Operations

This section explains the devices and connectors required for laser welding by
external input/output signals (EXTERNAL CONTROL).

Connect the PLC to the EXT. I/O (1) or (2) and EMERGENCY STOP connectors
provided in the front of the main unit to control the main unit by executing the program
from the outside. EMERGENCY STOP functions to shut off the power supply of the
main unit when an emergency stop signal is received from the PLC at occurrence of
an error in another unit provided on the manufacturing line.

As another system for safety, a remote interlock must be connected as a matter of
duty. The REMOTE INTERLOCK connector is connected to the interlock of the door
of the chamber or room for laser welding. If the door is suddenly opened, the branch
shutter is closed to cut off laser light.

EXT.1/O(1) D-Sub 37pin Connector
EXT.1/0O(2) D-Sub 25pin Connector = - T T

EMERGENCY STOP D-Sub 9pin Connector
PLC, etc.
Inside of the

front of the
main unit

s

O ooo0

Control signal input/output

| Control signal input/output

REMOTE INTERLOCK Connector

Door interlock, etc.

The plug and case models of connector are as follows.

Connector Plug Case Manufacturer
EXT.I/O (1) HDCB-37P(05) | HDC-CTH(10)
EXT.1/O (2) HDBB-25P(05) | HDB-CTH(10) HIROSE ELECTRIC CO., LTD.
EMERGENCY STOP HDEB-9P(05) HDE-CTH(10)
REMOTE INTERLOCK | 116-12A10-2AF10.5 TAJIMI ELECTRONICS CO., LTD.

=> Prepare a program and its development environment for laser control on the

customer side.
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3. Connector Functions

3. Connector Functions

Pin Arrangement and Functions
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There are 4 connectors to be connected for the control by external input/output.
This section explains the arrangement and functions of the respective pins.

EXT.I/O (1) Connector (D-Sub 37 pin)

Jed uonelsedald
pue uoljejeisuj

The EXT.I/O (1) connector inputs welding schedules and inputs or outputs the
start signal of guide light and laser light.
=> Use the following product out of the attached connectors.

Plug Case Manufacturer

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

ued bunesadp

<
Q.
=3
f\ (:D
Ready (out) 1 )
20 (in) LASER START 3
High voltage on (out) 2 ()
21 (in) LASER STOP L
Trouble (out) 3 =1
22 (in) GUIDE BEAM
End (out) 4
23 (in) CONTROL CHANGEOVER >
Monitor normal (out) 5 =
24 @
Monitor trouble (out) 6 a
; 25 (in) BEAM SELECT 1 g'
26 | (in)BEAM SELECT 2 =
External input receivable (out) 8
27
Lamp power upper limit (out) 9
28
10 (2]
» 29 (in) SCHEDULE 1 _§
30 (in) SCHEDULE 2 &
Output COM 12 -
31 (in) SCHEDULE 4 &
Output COM 13 8
32 (in) SCHEDULE 8 %
oV ouT 14 oy
33 (in) SCHEDULE 16 =
+24V OUT | 15 a
34 Input COM =3
External signal source IN 16 "I.<n
35 Input COM X
External signal COM 17 e
36 Input COM 5
HV-ON/OFF (in) 18 5
37 Input COM S
TROUBLE RESET (in) 19 =
/ 2
<1
s
o
«Q
=]
D
7]
-
X
z
>
r
o
o
=
2
o
r
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3. Connector Functions

Input Pins of EXT.I/O (1) Connector

=> Supply power to pin No.16 and pin No.17 and put the section between pin No.23
and COM in a closed circuit.

Pin No.

Description

14

0V OouT
Power supply for external input signals. This pin is exclusively used for the ML-8150A.
Do not use it for any other purpose.

15

+24 V OUT
Power supply for external input signals. This pin is exclusively used for the ML-8150A.
Do not use it for any other purpose.

16

External signal source IN
Input terminal for the external signal power supply. Connect it to Pin 14 or Pin 15,
depending on the input signal circuit.

17

External signal COM
Common input terminal for external signals. Connect it to Pin 15 or Pin 14, depending
on the input signal circuit.

18

HV-ON/OFF

When this Pin 18—COM circuit is closed, the high voltage is turned ON.

When the circuit is opened, the high voltage is turned OFF.

To protect the internal circuit, the high voltage is not turned ON again unless more than
2 seconds have passed since it was turned OFF.

19

TROUBLE RESET
If trouble arises, an alarm is activated. When the cause of trouble has been eliminated
and this Pin 19—COM circuit is closed, the alarm will be canceled.

20

LASER START

When Pin 21—-COM circuit is closed, the laser beam is output. Make sure that the
circuit is left closed for at least the time set by the DIP switch. When the signal is input
repeatedly, make sure that the circuit is left open for at least 40 ms between each input
and the repetition interval is within the maximum rated output.

21

LASER STOP

When outputting the laser using Pin 20, close this Pin 21-COM circuit.

For the repeated output for which the number of outputs is set in "REPEAT" on the
SCHEDULE screen, the laser output is stopped by closing the section between the pin
and COM during a laser output. The closed circuit time should be 1 ms or more.

22

GUIDE BEAM
While this Pin 22—-COM circuit is closed, the guide beam is output.

23

CONTROL CHANGEOVER
While this Pin 23—COM circuit is closed, the external input signals are effective.

24

Unused
Do not connect anything.

25

BEAM SELECT 1
When this Pin 25—COM circuit is closed, laser beam input unit 1 is selected and the unit
becomes ready to project a laser beam.

26

BEAM SELECT 2
When this Pin 26—COM circuit is closed, laser beam input unit 2 is selected and the unit
becomes ready to project a laser beam.

27

Unused
Do not connect anything.
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3. Connector Functions

Do not connect anything.

=1

Pin No. Description §
2

28 Unused S

=

Q

=3

29 SCHEDULE 1

30 SCHEDULE 2 Select a registered SCHEDULE number by combining schedule signal
31 SCHEDULE 4 | inputs 1, 2, 4, 8, and 16. For how to select a SCHEDULE number,
32 SCHEDULE 8 refer to the following table.

33 SCHEDULE 16

0
=
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=

Q

=
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)

0
D
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SCHEDULE Number Selection

(©)
©
Set "SCH.#" by combining pin No.29 to pin No.33 (schedule signals 1, 2, 4, 8, and 2
16) inputs. Ef
Tnput Y
SCH.# SCH16| SCH8 | SCH4 | SCH2 | SCH1 3
00
01 [ ] Qg)
02 =
03 ° ° %
04 ° §
05 ° ° 'Y Input-pin-COM circuit closed. L
06 S Blank: Input-pin-COM circuit opened. -+
07 ° o ° -%’
08 ° °
o)
09 ° ° 3
X
10 ° D
11 o o o
12 ° °
13 ° ) °
o
14 ° ° 3
s
15 ° ° ° ]
E-N
16 ) g
17 ° ° ]
18 ° ° E
=]
19 ° [ a
20 ° ° g
T
21 ° ° o )
=
22 ° ° 2
=}
23 ° ° ° b
=4
24 ° ° o
25 ° ° ° "g
26 ° ° &
=]
27 ° ° ° >
28 ° ° ° g
29 ° ° ° ° g
30 ° ° ° =2
31 ° ° ° ° 8
=
2
o
C
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3. Connector Functions

Output Pins of EXT.I/O (1) Connector

Pin No.

Description

Ready
When the high voltage is turned ON and the capacitor is fully charged, this Pin 1-COM
circuit is closed internally.

High Voltage ON
While the high voltage is supplied, this Pin 2—-COM circuit is closed internally.

Trouble
If trouble arises, this Pin 3—COM circuit is opened internally until it is reset.

End
After the lamp has flashed, this Pin 4—COM circuit is closed internally for 50 ms.

Monitor normal
When the monitor value of laser energy is in the range of "HIGH" and "LOW" set on the
MONITOR screen, the circuit is closed for 50 ms.

Monitor trouble
When the monitor value of laser energy is out of the range of "HIGH" and "LOW" set on
the MONITOR screen, the circuit is closed for 50 ms.

Unused
Do not connect anything.

External input receivable

When an external input signal is acceptable (when the section between pin No.23 and
COM is in a closed circuit), the circuit is closed. In the open circuit status, an external
input signal is not acceptable if it is input.

Lamp power upper limit
When the lamp input power exceeds the value set in "REFERENCE SETTING", the
circuit is opened.

10

Unused
Do not connect anything.

11

Unused
Do not connect anything.

Type of output: Photo MOS relay output
Rating of output: 24 V DC, 20 mA max.

116



3. Connector Functions

EXT.I/O (2) Connector (D-Sub 25 pin)

The EXT.I/O (2) connector inputs and outputs control signals for the branch
shutter.

=> Use the following product out of the attached connectors.
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Connector Cover Manufacturer s
D »
.o —
HDBB-25P(05) HDB-CTH(10) HIROSE ELECTRIC CO., LTD. g :):’
55
\ ==
1 o3
14 -
Branch shutter 1 OPEN (out) 2
15
Branch shutter 2 OPEN (out) 3 (©)
, 1® ?
Q
17 =
5 @
5 18 Q_?
19 =
7
20
Timesharing unit 1 ON (out) 8
21 <
9 %.
22 =
10 g
23
11 §
24 o
12 &
25 ~
13
/ >
©
©
o)
>3
o
3
Input Pins of EXT.I/O (2) Connector -
Pin No. Description
15 Unused . o
Do not connect anything. é‘
Unused )
16 . IN
Do not connect anything. =
17 Unused o
Do not connect anything. s
Unused =
18 . @
Do not connect anything. g
19 Unused T
Do not connect anything. %
20 Unused =
Do not connect anything. E
1 Unused e
Do not connect anything. E
Unused ,_‘5"
22 . S
Do not connect anything. 2
Unused ™
23 Do not connect anything. %
Unused £
24 . P2
Do not connect anything. o
o
25 Unused Z
Do not connect anything. 3
=
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3. Connector Functions

Output Pins of EXT.I/O (2) Connector

Pin No. Description
1 Unused
Do not connect anything.
2 Branch Shutter 1 Open
While branch shutter 1 is open, this Pin 2-COM circuit closes internally.
3 Branch Shutter 2 Open
While branch shutter 2 is open, this Pin 3—-COM circuit closes internally.
4 Unused
Do not connect anything.
5 Unused
Do not connect anything.
6 Unused
Do not connect anything.
7 Unused
Do not connect anything.
8 Timesharing unit 1 ON
While timesharing unit 1 is operated, this Pin 8—COM circuit closes internally.
9 Unused
Do not connect anything.
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3. Connector Functions

EMERGENCY STOP Connector (D-Sub 9 pin)

The EMERGENCY STOP connector inputs and outputs an emergency stop
signal for the laser.
=> Use the following product out of the attached connectors.

Plug Case Manufacturer

HDEB-9P(05) HDE-CTH(10) HIROSE ELECTRIC CO., LTD.

Emergency stop output (out) 1

. . (out) Emergency stop output
Emergency stop input (in)
(in) Emergency stop input

a A~ W N
© 0 N O

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.

=> When the section between pin No.2 (emergency stop input) and pin No.7
(emergency 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. When the section
between pin No.23 (control switching) of the EXT.I/O (1) connector and COM is
put in an open circuit, this function is also effective.

EMERGENCY STOP connector

Emergency stop

Inside of the laser I
15 mA +24V +_ 7 _.J_._

N
&) 2

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
emergency stop output status shown in the following figure is provided.

EXT.I/O (3) connector
Inside of the laser

24V DC
— e | —1 1 ||_

i &

Contact rating 30 VDC, 3 A

ML-8150A
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3. Connector Functions

REMOTE INTERLOCK Connector

The REMOTE INTERLOCK connector closes the branch shutter and connects
the interlock to cut off laser light in an emergency.

=> Use the following product out of the attached connectors.

Plug

Case

Manufacturer

116-12A10-2AF10.5

TAJIMI ELECTRONICS CO., LTD.

Pin No.

Description

1 When the section between pin No.1 and pin No.2 is put an open circuit, the branch
2 shutter is closed.

=> When the section between 2 pins of this connector is put in an open circuit
by operating the external interlock, the branch shutter is closed to stop guide
light and laser output. Connect this connector to the main interlock, chamber
interlock, door interlock, or other interlock. A multiple number of these interlocks
may be connected in series as required. At delivery, the connector for short

circuit is installed.

Inside of the laser

REMOTE INTERLOCK connector

+24V |71 | e—s— External interlock
4.7k

si,i_%ﬂw
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3. Connector Functions

Example Connections of External Input Signals

An example of external input signal connections of the EXT.I/O connector is

explained below.

When External Inputs are Contacts

Inside of the laser

24V DC

EXT.I/O (1) Connector

14

15

10k

10k

16

17

18

19

20

21

10k

10k

22

23

24

25

| o —o0— 4

26

| 0 —0— 4

27

28

29

—o0 —o0—¢

30

_O\o_‘ b

31

_O\o_‘ L

32

33

L —o—4¢

34

35

36

37

D-Sub 37 pin

*+24 'V 100 mA max.

oV OUT Do not use this power

j supply in any case
+24V OUT except for input signals.
External signal source IN
External signal COM
HV-ON/OFF
TROUBLE RESET
LASER START
LASER STOP
GUIDE BEAM

CONTROL CHANGEOVER

* Normally closed

BEAM SELECT 1
BEAM SELECT 2

SCHEDULE 1
SCHEDULE 2
SCHEDULE 4
SCHEDULE 8
SCHEDULE 16
Input COM
Input COM
Input COM
Input COM

* There is no input pins on the EXT. I/O (2) connector.

5
=
o
a
c
2
o
=}
2
©
=3

Jed uonelsedald
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3. Connector Functions

When External Inputs are NPN Transistors

PRy

24V DC
10k < 14 oV OUT
15 ]| reavour
10k 16 External signal source
—17 External signal COM
=
31
32
33
L [32 >|— Input COM

When External Inputs are PNP Transistors

el

sl

24V DC
_l_‘ 14 oV OUT
15 +24V OUT
16 External signal source
L7 External signal COM
18 }
31
32
33
ey >|~ Input COM

When External Power Source is Supplied

10k

24V DC

14

24V DC

15

10k

16

—

17

sl

18

o

31

32

122 BLUEE:REL)N
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34




3. Connector Functions

Example Connection of External Output Signals

An example of external output signal connections of the EXT.I/O connector is

explained below.

Inside of the laser EXT.1/O (1) Connector
|
T ——wW—
4 )
5
Ei i
— 8
9
10
” 24V;3C
12 1
L 13 J *Il

EXT.I/O (2) Connector

Type of output: Photo MOS relay output
Rating of output: 24 V DC, 20 mA max.

* The polarity may be positive or negative.

|

1 ——w—

é}l:: 2 —R—w—
] 3
4
5
7
8
}l:i 10
— 1
12
13
14

D-Sub 37 pin

READY

High voltage on [HV-ON]
TROUBLE

END

Monitor normal [NORMAL]
Monitor trouble [LOW/HIGH]

External input receivable

Lamp power upper limit [CHECK THE LAMP]

Output COM
Output COM

D-Sub 25 pin

BRANCH SHUTTER 1 OPEN
BRANCH SHUTTER 2 OPEN

TIMESHARING UNIT 1 ON

ued bunesadp
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4. Programming

4. Programming

This section explains the precautions for programming laser welding by
external input/output signals (EXTERNAL CONTROL).

The timing chart of the appendix shows the input signal length and input waiting time
required to correctly operate the laser. Perform actual programming referring to this
timing chart.

In the following, a control flow is explained by taking the case where "Schedule 1" is
first specified and then "Schedule 2" is specified to perform a single laser light output
by 2-powersharing from BEAM1 and BEAM2, as an example.

1 ® Switching the Control Method

(1) Put pin No.23 (control switching) of the EXT. I/0O (1) connector in a closed circuit.
Pin No.8 of the EXT.I/O (1) connector is put in a closed circuit and the signal
(external input acceptable) is returned from the laser.

=> Press the "STATUS" button on the laser controller to display the STATUS screen.

Then, you can confirm that "EXTERNAL CONTROL" is selected as the control
method.

Control switching ON
input OFF ———

External input N
acceptable output OFF — |

2 ® Turning ON the High Voltage

(1) Put the section between pin No.18 of the EXT.I/O (1) connector and COM to turn
ON the high voltage.

The capacitor can be charged in 48 sec. max. At completion of charging, pin

No.1 of the EXT.I/O (1) connector is put in a closed circuit and the signal (Ready)
is returned from the laser.

HV-ON ON
OFF input OFF
Completion of charging
—
48 sec. max.
Ready output

3 Selecting a Beam (Setting the Branch Shutter)

(1) Put the section between the pin corresponding to the beam and COM in a closed
circuit. In this example, the section between pin No.25 and pin No.26 of the EXT.
I/0 (1) connector is put in a closed circuit to select Beam 1 and Beam 2.

The branch shutter is opened and the corresponding SHUTTER lamp comes on.
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4. Programming

4 @ Setting Output Schedules (SCH.#01)

(1) Set the SCHEDULE number by combining pin No.29 to pin No.33 of the EXT.I/O
(1) connector. In this example, pin No.29 of the EXT.I/O (1) connector is put in a
closed circuit for 16 ms or more to set SCH.#01.

Refer to "SCHEDULE Number Selection" on page 115.

At delivery, the signal acceptance time (time from a signal input till establishment
of schedules) of welding schedules is set to 16 ms. Set the close circuit time
referring to this value. For the signal acceptance time, 1.0 ms, 4.0 ms, 8.0 ms,
or 16.0 ms can be selected by setting the DIP switch on the CPU board. For
details, refer to Chapter 2, "3. Changing the Acceptance Time for Laser Start
Signal/Schedule Signal" on page 98.

—
=

@)
©

ON o

BEAM SELECT 1 OFF =

input ON 3

BEAM SELECT 2 Qoff ; ny

input 5 =
ON

SCHEDULE 1 OFF : |

input : i Over the time set by the DIP switch

SCHEDULE2 N : ’

: OFF

input

5 @ Outputting Laser Light

(1) Put pin No.20 (Laser Start) of the EXT.I/O (1) connector in a closed circuit.
Laser light is output simultaneously from Beam 1 and Beam 2.
Pin No.4 (End output) of the EXT.I/O (1) connector is put in a closed circuit for 50
ms and a signal is returned from the laser. Pin No.5 (Monitor normal output) or

pin No.6 (Monitor trouble output) of the EXT.I/O (1) connector is put in a closed
circuit and a signal is returned from the laser.

e

Lo Z

5 i\ | Overthe time set by g

- the DIP switch =

150 ) = g

. ON ms or more (2]

Laser start input OFF |_| E
o

H‘ ~ The time set by the DIP switch a

g

Output T

@

ON — =

(Laser light) OFF |_| 5
50ms g

o

ON 2

End output OFF I_I =
i H (2]

' ' o

Monitor normal ~ ON ’_‘ 3
output OFF %
=

=> Put the laser start pin in a closed circuit at least in 150 ms after inputting the g
beam selection signal or in more than the time set by the DIP switch after setting o
welding schedules. %
=> At delivery, the laser start acceptance time (time from a signal input till an actual '6

output of laser light) is set to 16 ms. For the laser start acceptance time, 1.0 ms,
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4. Programming

4.0 ms, 8.0 ms, or 16.0 ms can be selected by setting the DIP switch on the CPU
board. For details, refer to Chapter 2, "3. Changing the Acceptance Time for
Laser Start Signal/Schedule Signal" on page 98.

=> Be sure to put the laser start pin in a closed circuit at least the time set by the
DIP switch.

6 ® Setting Output Schedules (SCH.#02)

(1) Set the SCHEDULE number by combining pin No.29 to pin No.33 of the EXT.I/O
(1) connector. In this example, put pin No.29 of the EXT.I/O (1) connector to an
open circuit to turn OFF SCH.#01, and put pin No.30 in a closed circuit to turn on
SCH.#02.

=> Refer to "SCHEDULE Number Selection" on page 115.

ON
SCHEDULE1  Opf
input

ON @ Over the time set
.SCHtEDULE 2 OFF by the DIP switch
inpu :

!
7 @® Outputting Laser Light

(1) Put pin No.20 (Laser start) of the EXT.I/O (1) connector in a closed circuit.

Laser light is output simultaneously from BEAM1 and BEAM2.
=> The details are the same as Step 5.

Over the time set by
the DIP switch

Laser start input 8:le

|_|
L —

o .
(Laser light) OFF

50ms

ON
End output OFF I
; ON
Monitor normal OFF

output

8 @® Stopping the Operation

(1) Put the section between pin No.18 of the EXT.I/O (1) connector and COM in an
open circuit to cut off the high voltage.

(2) Put pin No.23 (control switching) of the EXT.I/O (1) connector to invalidate
external input signals.
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4. Programming

@® Making a Position Adjustment by Guide Light

Make a position adjustment by guide light before welding according to the

following procedure.

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

Hed uonoNposu|

(2) Put the section between pin No.22 of the EXT.I/O (1) connector and COM in a
closed circuit.

Guide light can be seen as a red point. Laser light is irradiated to this red point
position.

0
=

[}
©

Q

=

Q

=
o

)

0
D

—+

pue uolje||esu|

(3) Check the laser light irradiation position.

If the welding point deviates from the red point of guide light, move the output
unit or workpiece to adjust the position.
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1. Operation Flow

Chapter 5

® Laser Welding by External
Communication Control

(RS-485 CONTROL)

1. Operation Flow

This section explains an operation flow of a laser welding by external
communication control (RS-485 CONTROL).

The following methods for laser welding operations are available: control from the
laser controller (PANEL CONTROL), control by external input/output signals from
the PLC (Programmable Logic Controller) connected to the connector (EXTERNAL
CONTROL), and control by external communication from the connected personal
computer (RS-485 CONTROL).

At the control by external communication (RS-485 CONTROL), the original customer-
developed program is executed on the personal computer to set laser output
schedules and read monitor data and various types of status.

* 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).

CONTROL keyswitch OFF
MAIN POWER switch ON

Initial settings

INITIALIZE Communication schedule setting
Screen Equipment no. setting

!

MAIN POWER switch OFF

pawlopuad ale sbumas |eniul Usypp

MAIN POWER switch ON
CONTROL keyswitch ON

Program execution

Control method/SCHEDULE No./branch shutter settings
Laser output start/stop

| Output status check

End of operations Erron_' No. displa_y at occurrence of trouble
l Monitor value display

High voltage OFF
CONTROL keyswitch OFF
MAIN POWER switch OFF

paysiuly Apealje ale sbumas [eniul Usypa

ML-8150A
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2. Preparations for Operations

2. Preparations for Operations

Up to 16 laser units can be controlled from a single personal computer. The

equipment configuration and connector connections are shown in the following
figure.

Equipment No.00 Equipment No.01 Equipment No.15
Personal computer, etc.

I‘ @ @ T
AN

RS-232C RS-485

TxD— RS-485 RS-485
.: —RxD
N J
Up to 16 units

RS-232C/RS-485 conversion adapter

c . | A The representation of + and - for signal lines may
onnection example be reversely indicated. If communication fails, try
to replace + and - each other.
RS-232C/RS-485 Inside of the .
conversion adapter laser equipment RS-232C/RS-485 nside of the
conversion adapter laser equipment
(A ) TxD+
TxD+ | O —O—
5 |T0- S TXD+ A oY TxD+
Te- | o < reo o no. 3+
RO © o |[RD H>— RxD C o | RXD+
- <D+
oo~ E
FG A
FG
Connector 116-21A10-5M Connector 116-21A10-5M
. J

=> For controlling multiple lasers by single personal computer, it is necessary to
register equipment No. (NETWORK #) for each equipment. Set equipment No.
without duplication. If duplication of equipment No. exists, a data collision will
occur on the communication line and the laser cannot be correctly operated.

=> The RS-232C/RS-485 conversion adapter is an option separately sold. Purchase

it as required. For details, refer to the Introduction Part, Chapter 1 "Options" on

page 26.

Prepare the program and its development environment for laser control on the

customer side.

Connect the shielded portion to FG (frame ground) inside the laser equipment

only when using the shielded cable. Do not use as SG (signal ground).

U
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3. Initial Settings

3. Initial Settings

Perform initial settings to control laser welding by external communication (RS-
485 CONTROL). Set communication schedules and equipment No. on the laser
controller of the laser.

The communication schedules for data transfer are as follows.

Data transfer system Conforming to RS-485, asynchronous, full duplex
Transfer rate 9600, 19200, 38400bps
Data type Start bit 1
Data bit 8or7 g
o
Stop bit 2or1 5
«Q
Parity bit Even/odd/none N
Character code ASCII

=> Set the transfer rate, data type, and equipment No. by displaying the MEMORY

SWITCH screen from the INITIALIZE screen by the laser controller of each
equipment that is connected to the personal computer, etc.

Setting Communication Schedules

Set the communication conditions by displaying the MEMORY SWITCH screen
from the INITIALIZE screen by the laser controller of the equipment.

1 @® Displaying the MEMORY SWITCH Screen

(1) Turn OFF the CONTROL keyswitch and turn ON the MAIN POWER switch.

Power is supplied and the POWER lamp comes on. The screen of model name
appears.

MooeM

ML-8150A

(2) While the model name screen is displayed (for about 3 seconds), press the
corners of the touch panel display in the order shown in the figure above.

The INITIALIZE screen appears.

o
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Q
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}4
[3,}
v
Q
[7d
@
-~
5
=
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«
(=3
<
m
=3
@
=
>
D
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3
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c
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=
[=}
=
(<)
o
=]
=
=X
£
L
[-]
[3,}
Q
o
=
=
(o]
L
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3. Initial Settings

INITIALIZE FAN SPEED

NETWORK: # |00

WATER TEMP

ALARM i
|85 °C LCD CONTRAST:MIDDLE

POSITION AUTO-OFF: B0} min BUZZER: o1V}

MEMORY SWITCH

= Unless the CONTROL keyswitch is OFF, the INITIALIZE screen does not appear.

(2) Press the "MEMORY SWITCH" button.
The MEMORY SWITCH screen is displayed.

1 2 E 4 5 i 7 3
SWITCH1 m m BAEK
SWITCH2
SWITCH3

1 & 3 4 5 f ki q
SWITCH4
SWITCHS
SWITCH®6

2 ® Specifying Communication Schedules

(1) Set communication schedules by setting 1 to 6 of "SWITCH 2" to ON or OFF.
Move the cursor to the switch to be changed and press the ON key or OFF key
for this setting.

1: Data bit length (OFF: 8 bits, ON: 7 bits)

2: Parity bit (OFF: Parity bit, ON: No parity bit)
3: Parity mode (OFF: Even, ON: Odd)

4: Stop bit (OFF: 2, ON: 1)

5/6: Communication speed (as shown in the following table depending on the
combination of ON and OFF)
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3. Initial Settings

SW2-5 SW2-6 bps
OFF OFF 9600
OFF ON 19200
ON OFF 38400
ON ON (9600)
7/8: Unused

In this example, each item is set as shown below.

Switch No. Setting Setting example
1 (Data bit) ON 7bit
2 (Parity bit) ON None
3 (Parity mode) OFF Even 8
4 (Stop bit) ON 1bit 2
5/6 (Communication speed) 5:ON 6: OFF 38400bps §
=

1 & 3 4 5 i 7 q
SWITCH1 m m BAEK

SWITCH2 m

(2) Press the "BACK" button.
Returns to the INITIALIZE screen.
<Note>

When any SWITCH 2 switch setting has been changed, turn OFF the power supply
before a laser output, and then turn it ON again.

Setting Equipment No.

Display the INITIALIZE screen on the laser controller of the laser and set
equipment No. (NETWORK #).

= For controlling multiple lasers by single personal computer, it is necessary to

register equipment No. (NETWORK #) for each equipment. Set equipment No.
without duplication. If duplication of equipment No. exists, a data collision will
occur on the communication line and the laser cannot be correctly operated.

1 ® Displaying the INITIALIZE Screen

(1) Turn OFF the CONTROL keyswitch and turn ON the MAIN POWER switch.

Power is supplied and the POWER lamp comes on. The screen of model name
appears.

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd
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3. Initial Settings

Mool

ML-8150A

(2) While the model name screen is displayed (for about 3 seconds), press the
corners of the touch panel display in the order shown in the figure above.

The INITIALIZE screen appears.
INITIALIZE

NETWORK: # |00

WATER TEMP

ALARM el
:[28] c LCD CONTRAST:|MIDDLE

POSITION AUTO-OFF: ) min o4z 8 ON

MEMORY SWITCH

= Unless the CONTROL keyswitch is OFF, the INITIALIZE screen does not appear.

2 @® Specifying Equipment No.

(1) Press the "NETWORK#" setting button.

Enter the laser welder No. in the range of 00 to 15 by using the numeric keypad
and then press the ENT key.
=> For details of each item on the INITIALIZE screen, refer to Chapter 2 "1. Setting

Welding Schedules" on page 71.
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4. Commands

4. Commands

This section explains the commands that are used to control laser welding by
external communication.

Code Table

The codes for external communication with a personal computer and the text
structure are as follows. For details, refer to "Setting Data" on page 137 to "Reading
Error No. at Occurrence of Trouble" on page 150.

Control Codes (Hexadecimal Codes)

ACK: 06H NAK:15H  STX:02H ETX:03H

(@)
©
BCC (block check code) ... 1-byte horizontal even parity up to ETX excluding STX 2
%".
((e]
=
Code Contents Text structure e
S|C|C LIL|S|S|(D|D E|(B
PCtolaser | T|H|[H|W[A|A(H|H|T|T|:|data|[T|C
) X110 110(1(0]|1]0 X|C
W | Setting data clela c | c | N | Write data is out of the
setting range or external
Laser to PC ',;I H|C Or HIHIA communication control is not
0K 110K performed.
S|C|C LIL|S|S|D|D|E|B
PCtolaser [T|H|H|[R[A|A|H|H|T|T|T|C
] X[11]0 11011(0[1]0|X|C
R | Reading data s ElB c | c [N | The schedule
LasertoPC |T| data [T|C| Or [H|H|A i'\sloduc;rocﬁ‘;iNo'
X X|C 110K range.
; S|C|C S|S|c|s|s]|s s|m|E|[B
Setting the PCtolaser |T|H|H|w|s|H|H|n | lol|Tlc
control method, X110 110[t|1]12]3 9|In|[X|C
WS | SCHEDULE clcla clclInN The specified status cannot
No., branch be provided or external
shutter, etc Laser to PC '1-| |(-)| (K: Or '? l(-)l ﬁ communication control is not
T performed.
S|C|C m|m|{m|m{m|E|B Q
. PCtolaser [T|H |H|W|M T|C 3
Setting the Xl11lo 112|3[4|5|x|C )
WM | timesharing clela cleln The specified status cannot ::
unit be provided or external [
Laser to PC T |(-)| E Or T I(-)| ﬁ communication control is not &
performed. §
Reading the S({C|C E|B g
control method, PC to laser )'I; I? I(-)I R|S )'I; 8 %—
RS | SCHEDULE No., sTsTs =15 ™
C(s|s|s S(s|s|s|s|m|T x
branchshutier, | | asertoPC | T|H [H [ n o|ld|T|C g
efc. x|1]|o|t|{1[2|3]|4]|5|6|7|8|9|n|y]|X]|C 5
s|clc ElB §
Reading the PC to laser )'I; I? I(-)I R (M )'I; 8 5
RM | timesharin 2.
nit stat g S|S|S|c| m[m|m m|E|B 8
unit status LasertoPC |T|[H |H|n T|C g
X|1]o|t|1[2|3|4]|5|X]|C Py
o
S|C|C E|B E3
PCtolaser |T|{H|H[$[O|[T|C e
X[11]0 X|C a
$0 Laser start The HV is OFF, the voltage b
command c|C C | C | N | does not reach the specified =
LasertoPC |H|H [C Or H | H | A [ value, trouble occurs, or o
0 K | external communication 3
control is not performed. 3
e
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4. Commands

Code Contents Text structure
S|C|C E (B
PCtolaser [T|H|[H|$|9|[T|C
$9 Laser stop X|1]0 X|C
command
C|C|A C[C|N I
External communication
Laser to PC '1-| |(-)| & Or '? '6' Q control is not performed.
S|C|C E (B
PCtolaser [T|H|H|C|[O|T|C
co | Trouble reset X110 X|C
command clcla clc|N o
External communication
Laser to PC T 5' E Or T '6' 'f(‘ control is not performed.
S|C|C E|B
PCtolaser | T[H[H|C|[1]|T|C
SHOT x| 1o x|c
C1 | COUNT reset clela claln
command External communication
Laser to PC T |(-)| E Or T '6' ﬁ control is not performed.
S|C|C E|B
PCtolaser [T|H|H|C|[2]|T|C
GOOD X|1]o0 x|c
C2 | COUNT reset elells claln
command External communication
Laser to PC l,;l '6' E Or T l(-)l Q control is not performed.
S|C|C E|B
PCtolaser [T|H|H|[C|[3|T|C
SHG x| 1o x|c
C3 | COUNT reset clcla alaln
command External communication
Laser to PC ']' 'g E Or ']' '6' 'IQ control is not performed.
S|C|C E (B
PCtolaser | T|H[H|R[T|T|C
T | Reading X[1]0 X|C
trouble S|E|E E|E E E|B
LasertoPC | T ’ L I T(C
X110 0 X|C
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4. Commands

Setting Data

The command (code: W) to set welding schedules by specifying equipment No.
and schedule No. is explained below.

5
=
o
a
c
2
o
=}
2
©
=3

Personal computer, etc.

5

o %

s|c|c| |L|L|s|s|p|D E|B b
TIHIHIWIA[A[H|H|T|T data |T|C §_g>._
X[1]0 1101 110 C 50

3 5

C[C|A o Cc|C I

Laser 75’% ' TEA Aa
O

©

D

g

=

((e]

o

CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit) g

Classification No. of the setting (LA1 = tens digit, LAO = units digit)
99 Settings for the cooler (Set the schedule No. [SH1/SHQ] to 00.)
84 Schedule settings for both FIX and FLEX

85 Schedule settings for FIX

86 Schedule settings for FLEX, TIME 01 to 10

87 Schedule settings for FLEX, TIME 11 to 20

LA1/LAO 88 Schedule settings for FLEX, POWER 01 to 10

89 Schedule settings for FLEX, POWER 11 to 20

75 SEAM settings value SEAM ON/OFF

76 SEAM settings value SHOT 01 to 10

77 SEAM settings value SHOT 11 to 20

78 SEAM settings value POWER 01 to 10

79 SEAM settings value POWER 11 to 20

1ed souBuSjUIBI

saxipuaddy

Schedule No. (SH1 = tens digit, SHO = units digit)
Enter the No. of the schedule you want to change within the
data range of 00 to 31.

If OO (spaces) are entered, the currently selected schedule is used.

SH1/SHO

Data No. (DT1 = tens digit, DTO = units digit)

* For detailed information on the data No., see "Set Value/Monitor Value
Table" on page 139.

« If “99” is entered, data is written in a batch.

data: (Data No.1), (Data No.2), (Data No.3), ... (the last Data No.)

Insert [,] between individual data.

The monitor data (WATER, SHOT COUNT, GOOD COUNT, ENERGY, SHG

COUNT) will not be written.

DT1/DTO

When the setting data is within the setting range, [ACK] is returned. When
this data is out of the setting range, [NAK] is returned. This command is
effective only for external communication control. For the other control
methods, [NAK] is returned.

ACK or NAK

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd
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Reading Data

The command (code: R) to read the set values and monitor values of welding
schedules by specifying equipment No. and schedule No. is explained below.

Personal computer, etc.

S
T
X

OITN

Laser

LIL|S|S|D|D|E

AlA[HIH|T|T|T|C

1{0{1]0|1|0X
S E|B C|C|N
T| data |[T|C| Or |H[H|A
X X|C 1{0[K

CH1/CHO

Equioment No. (CH1 = tens digit, CHO = units digit)

LA1/LAO

Classification No. of the setting (LA1 = tens digit, LAO = units digit)
99 Settings for the cooler (Set the schedule No. [SH1/SHO] to 00.)
84 Schedule settings for both FIX and FLEX

85 Schedule settings for FIX

86 Schedule settings for FLEX, TIME 01 to 10

87 Schedule settings for FLEX, TIME 11 to 20

88 Schedule settings for FLEX, POWER 01 to 10

89 Schedule settings for FLEX, POWER 11 to 20

75 SEAM settings value SEAM ON/OFF

76 SEAM settings value SHOT 01 to 10

77 SEAM settings value SHOT 11 to 20

78 SEAM settings value POWER 01 to 10

79 SEAM settings value POWER 11 to 20

95 Laser power monitor — Shot count, Good count, average, SHG count
00 Laser power monitor — Energy, number of waveform data, etc.
01 Laser power monitor — Waveform data 000 to 004

22 Laser power monitor — Waveform data 105 to 109

SH1/SHO

Schedule No. (SH1 = tens digit, SHO = units digit)
Enter the No. of the schedule you want to read within the data range of 00 to
31.

If OO (spaces) are entered, the currently selected schedule is used.

DT1/DTO

Data No. (DT1 = tens digit, DTO = units digit)

» For detailed information on the data No., see "Set Value/Monitor Value
Table" on page 139.

« If “99” is entered, data is read in a batch.

data: (Data No.1), (Data No.2), (Data No.3), ... (the last Data No.)

Insert [,] between individual data.

ACK or NAK

The Laser returns a [NAK] if the classification No., schedule No., or data No.
falls outside the specified range.
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Set Value/Monitor Value Table

=> The items marked * are monitor values. These values can be read out but
cannot be set.

=> The value in ( ) indicates the unit.

=> Set the values of time settings in increment of 2.

99 Settings for the the Cooler (Set the schedule No. [SH1/SHOQ] to 00.)

Data No.

Item

Data Range

01*

Coolant temperature

000 — 999 (x1°C)

02

[REF TEMP] on the [INITIALIZE] screen
Control temperature

00 — 99 (x1°C)

03

[HIGH] of ALARM on the [INITIALIZE] screen
Coolant temperature high alarm

00 — 99 (x1°C)

04

[LOW] of ALARM on the [INITIALIZE] screen
Coolant temperature low alarm

00 — 99 (x1°C)

05*

Coolant resistivity

000 — 999 (x0.01MQ)

84 Schedule Settings for both FIX and FLEX

Data No. Item Data Range

[FORM] on the [SCHEDULE] screen 0-1

01 Selection of waveform setting method
0: FIX 1: FLEX

02 Set waveform display on the [SCHEDULE] screen 0-1
0: OFF 1: ON

03 [PEAK POWER] on the [SCHEDULE] screen 0000 — 0150 (x0.01kW)
Laser output peak value

04 [REPEAT] on the [SCHEDULE] screen 000 - 030
Pulse repetition rate
[SHOT] on the [SCHEDULE] screen 0000 — 9999

05 .
Number of consecutive shots

06 [HIGH] on the [MONITOR] screen 0000 — 9999 (x0.01J)
Energy monitor upper limit setting

07 [LOW] on the [MONITOR] screen 0000 — 9999 (x0.01J)
Energy monitor lower limit setting
Power monitor waveform display on the [POWER] 0-1

08 screen
0: OFF 1: ON

09 [REFERENCE SETTING] on the [MONITOR] screen | 000 — 100 (x1%)

Lamp input power upper limit setting

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd
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4. Commands

85 Schedule Settings for FIX

Data No.

Item

Data Range

01

[7SLOPE] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms)

02

[FLASH 1] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

03

[FLASH 2] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

04

[FLASH 3] TIME on the [SCHEDULE] screen

05

[“ZSLOPE] TIME on the [SCHEDULE] screen

)
)
000 — 500 (x0.01ms)
000 — 500 (x0.01ms)

06

Unused.

Fixed to 0000

07

[FLASH 1] POWER on the [SCHEDULE] screen

0000 — 2000 (x0.1%)

08

[FLASH 2] POWER on the [SCHEDULE] screen

0000 — 2000 (x0.1%)

09

[FLASH 3] POWER on the [SCHEDULE] screen

0000 — 2000 (%0.1%)

10

Unused.

Fixed to 0000

11>

[REFERENCE VALUE] on the [SCHEDULE] screen
Approximate laser output energy of the set waveform

0000 — 9999 (x0.1J)

86 Schedule Settings for FLEX — TIME 01 to 10

Data No.

Item

Data Range

01

[POINT 01] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

02

[POINT 02] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

03

[POINT 03] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

04

[POINT 04] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

05

[POINT 05] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

06

[POINT 06] TIME on the [SCHEDULE] screen

07

[POINT 07] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

08

[POINT 08] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

09

[POINT 09] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

10

[POINT 10] TIME on the [SCHEDULE] screen

)
)
)
)
)
000 — 500 (x0.01ms)
)
)
)
)

000 — 500 (x0.01ms

11*

[REFERENCE VALUE] on the [SCHEDULE] screen
Approximate laser output energy of the set waveform

0000 — 9999 (x0.1J)

87 Schedule Settings for FLEX — TIME 11 to 20

Data No.

Item

Data Range

01

[POINT 11] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

02

[POINT 12] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

03

[POINT 13] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

04

[POINT 14] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

05

[POINT 15] TIME on the [SCHEDULE] screen

06

[POINT 16] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

07

[POINT 17] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

08

[POINT 18] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms

09

[POINT 19] TIME on the [SCHEDULE] screen

)
)
)
)
000 — 500 (x0.01ms)
)
)
)
)

000 — 500 (x0.01ms
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Data No. Item

Data Range

10 [POINT 20] TIME on the [SCHEDULE] screen

000 — 500 (x0.01ms)

[REFERENCE VALUE] on the [SCHEDULE] screen

" Approximate laser output energy of the set waveform

0000 — 9999 (x0.1J)

88 Schedule Settings for FLEX — POWER 01 to 10

Data No. Item Data Range
01 [POINT 01] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
02 [POINT 02] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
03 [POINT 03] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
04 [POINT 04] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
05 [POINT 05] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
06 [POINT 06] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
07 [POINT 07] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
08 [POINT 08] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
09 [POINT 09] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
10 [POINT 10] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)

89 Schedule Settings for FLEX — POWER 11 to 20

Data No. Item Data Range
01 [POINT 11] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
02 [POINT 12] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
03 [POINT 13] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
04 [POINT 14] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
05 [POINT 15] POWER on the [SCHEDULE] screen 0000 — 2000 (x0.1%)
06 [POINT 16] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
07 [POINT 17] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
08 [POINT 18] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
09 [POINT 19] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)
10 [POINT 20] POWER on the [SCHEDULE] screen 0000 — 2000 (%0.1%)

= Data No.11 is set to the same value for 86, 87, 88, and 89.

75 SEAM setting value SEAM ON/OFF

Data No. Item Data Range
01 [SEAM] on the [SCHEDULE] screen 0-1
Fade function ON/OFF 0: OFF 1: ON

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd
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4. Commands
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76 SEAM setting value SHOT 01 to 10

Data No. Item Data Range
01 [POINT 01] SHOT on the [SEAM] screen 0000 - 9999
02 [POINT 02] SHOT on the [SEAM] screen 0000 - 9999
03 [POINT 03] SHOT on the [SEAM] screen 0000 - 9999
04 [POINT 04] SHOT on the [SEAM] screen 0000 - 9999
05 [POINT 05] SHOT on the [SEAM] screen 0000 - 9999
06 [POINT 06] SHOT on the [SEAM] screen 0000 - 9999
07 [POINT 07] SHOT on the [SEAM] screen 0000 - 9999
08 [POINT 08] SHOT on the [SEAM] screen 0000 - 9999
09 [POINT 09] SHOT on the [SEAM] screen 0000 - 9999
10 [POINT 10] SHOT on the [SEAM] screen 0000 - 9999

77 SEAM setting value SHOT 11 to 20

Data No. Item Data Range
01 [POINT 11] SHOT on the [SEAM] screen 0000 - 9999
02 [POINT 12] SHOT on the [SEAM] screen 0000 - 9999
03 [POINT 13] SHOT on the [SEAM] screen 0000 - 9999
04 [POINT 14] SHOT on the [SEAM] screen 0000 - 9999
05 [POINT 15] SHOT on the [SEAM] screen 0000 - 9999
06 [POINT 16] SHOT on the [SEAM] screen 0000 - 9999
07 [POINT 17] SHOT on the [SEAM] screen 0000 - 9999
08 [POINT 18] SHOT on the [SEAM] screen 0000 - 9999
09 [POINT 19] SHOT on the [SEAM] screen 0000 - 9999
10 [POINT 20] SHOT on the [SEAM] screen 0000 - 9999

78 SEAM setting value POWER 01 to 10

Data No. Item Data Range
01 [POINT 01] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
02 [POINT 02] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
03 [POINT 03] POWER on the [SEAM] screen 0000 - 1100 (*0.1%)
04 [POINT 04] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
05 [POINT 05] POWER on the [SEAM] screen 0000 - 1100 (*0.1%)
06 [POINT 06] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
07 [POINT 07] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
08 [POINT 08] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
09 [POINT 09] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)
10 [POINT 10] POWER on the [SEAM] screen 0000 - 1100 (x0.1%)




4. Commands

3
79 SEAM setting value POWER 11 to 20 ;2:
Data No. Item Data Range %‘
01 [POINT 11] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) &5
02 [POINT 12] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) -
03 [POINT 13] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) 1=
04 [POINT 14] POWER on the [SEAM] screen 0000 - 1100 (%0.1%) '§ é
05 [POINT 15] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) %— %’-
06 [POINT 16] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) % ;
07 [POINT 17] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) -
08 [POINT 18] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) o
09 [POINT 19] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) %
10 [POINT 20] POWER on the [SEAM] screen 0000 - 1100 (x0.1%) E’:
]

95 Laser Power Monitor — SHOT COUNT, GOOD COUNT, AVERAGE, SHG COUNT

Data No. Item Data Range

[SHOT COUNT] on the [POWER] screen
Total number of outputs until the present

[GOOD COUNT] on the [POWER] screen

01* 000000000 — 999999999

1ed souBuSjUIBI

02* . 000000000 — 999999999
Number of outputs of appropriate energy
03* [AVERAGE] on the [POWER] S(.:reen 0000 — 9999 (x0.01W) >
Average power of output laser light =
@
>3
04* [SHG COUNT] on the [POWER] screen 000000000 — 999999999 >_r.:.
Total number of outputs until the present o

00 Laser Power Monitor — Energy, number of waveform data, etc.

Data No. Item Data Range

01* Schedule No. of laser power monitor data 00 - 31

02 [LAMP INPUT POWER] on the [POWER] screen 000 — 999 (x1%)
Lamp input power

03¢ [ENERGY] on the [POWER] screen 0000 — 9999 (x0.01J)
Laser energy
Number of laser power monitor waveforms 000 -108

04* Total number of transmitted data with classification No.
between 00 and 22.

05* Flash pulse width 000 — 300 (x0.01ms)

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd

143



4. Commands

01 Laser Power Monitor — Waveform data 000 to 004

22 Laser Power Monitor — Waveform data 105 to 109
* A measured value is sent at intervals of 0.05 ms.

Data No. Item Data Range
01* Schedule No. of laser power monitor data 00 - 31
02 Laser power monitor waveform data 1/5 0000 — 9999 (x0.1kW)
03* Laser power monitor waveform data 2/5 0000 — 9999 (x0.1kW)
04* Laser power monitor waveform data 3/5 0000 — 9999 (x0.1kW)
05* Laser power monitor waveform data 4/5 0000 — 9999 (x0.1kW)
06* Laser power monitor waveform data 5/5 0000 — 9999 (x0.1kW)

=> Since the number of data to be sent each time is limited to 5, it is necessary to
change the classification No. according to the "number of waveform data of the

laser power monitor" sent by "R00 nn 04" to perform repeated reading.
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Setting the Control Method, SCHEDULE No., Branch Shutter, etc.

The command (code: WS) to set the control method, SCHEDULE No., branch
shutter, high voltage ON/OFF status, guide light ON/OFF status, automatic laser
power value transmission ON/OFF status, etc. by specifying equipment No. is
explained below.

Personal computer, etc.

S|C|C S|S|c|s|s|s|s|s|s|s|s|s|m|E
TIH|HIW|S|H|H|n o|T|C

X|1]0 110(t|1(2]|3[4|5|6|7(8]|9|n|X
dlsle o |55 g
r °
Laser 1/0|K 10|K o
g
S
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit) =i

Schedule No. (SH1 = tens digit, SHO = units digit)
SH1/SHO The data range is 00 to 31, and the schedule No. to be changed is entered.
For oo (space), the current schedule No. in use is entered.

Control method

0: Control by laser controller

1: Control by external input/output signals (Output schedules are set on
the laser controller.)

Control by external communication control

Maintenance mode

(Missing number)

Control by external input/output signals (Output schedules are set on
the personal computer.)

The cnt value that can be set from the personal computer is "0" and "2." If
another value or o (space) is set, the control method cannot be changed.

It is impossible to set "Control by external input/output signals" or
"Maintenance mode."

* The maintenance mode is used for our engineer to perform maintenance.
Usually, this mode is not used by customer. In the maintenance mode, the
control method cannot be changed.

* When the CONTROL keyswitch is turned OFF, the control method is
returned to "0: Control by laser controller" (when the control by external
input/output signals is OFF).

To change the control method, blank all the other items.

cnt When the control by external input/output signals (EXTERNAL CONTROL) is ON
The control by external input/output signals has priority over the other control
methods. When "0" or "2" is entered from the personal computer, the control
method is as shown in the following table. The order of setting does not matter.

*

Control by external Set

. . Control method to be set
input/output signals | value

0 0: Control by laser controller
At OFF
2 2: Control by external communication control
1: Control by external input/output signals
0 (Output schedules are set on the laser
controller.)
At ON - -
5: Control by external input/output signals
2 (Output schedules are set on the laser
controller.)

(T0¥LNOJ 587-S¥) [013u09 uoyedIUNWWOY [eussyx3] Aq Buipjop 1ese G ssydeyd

145



4. Commands

* When the external input/output control is turned OFF at "1: Control by

external input/output signals (Output schedules are set on the laser
controller)", the control method is changed to "0: Control by laser controller.”

* When the external input/output control is turned OFF at "5: Control by
external input/output signals (Output schedules are set on the personal
computer)", the control method is changed to "2: Control by external
communication control."

s1 HV (high voltage) (0: OFF 1: ON O: Current status kept)
s2 Guide light (0: OFF 1: ON 0O: Current status kept)

s3 Unused (fixed to o)

s4 Branch shutter 1 (0: OFF 1: ON O: Current status kept)
s5 Branch shutter 2 (0: OFF 1: ON O: Current status kept)
s6 Unused (fixed to O)

s7 Unused (fixed to O)

s8 Unused (fixed to O)

s9 Unused (fixed to O)

Automatic laser power monitor value transmission (0: OFF 1: ON 0O: Current
status kept)

Each time the flashlamp comes on, "00 Laser Power Monitor-Energy, number
of waveform data, etc." on page 143 is sent. In the case of a high-speed

mon repeated output, however, the data is sent at certain intervals because the
communication is too quick.
Even if the control method is changed in "cnt", the data is sent automatically
until the power supply is turned OFF.

ACK or NAK Valid only at external communication control. If there is any setting that

cannot be changed, all are invalidated and [NAK] is returned.

Setting the Mirror of the Timesharing Unit

The command (code: WM) to set the mirror of the timesharing unit is explained below.

Personal computer, etc.

S|C|C m{mim|m|{m|E |B

T(H|H{W[M T|C

X|1 1(2|3[4|5|X

alale] o [h|a|A
r

Laser ; K 1101k
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
m1 Timesharing unit 1 (0: OFF 1: ON 0O: Current status kept)
m2 Unused (fixed to O)
m3 Unused (fixed to O)
m4 Unused (fixed to O)
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m5

Unused (fixed to O)

ACK or NAK

Valid only at external communication control. If there is any setting that
cannot be changed, all are invalidated and [NAK] is returned.

Reading the Control Method, SCHEDULE No., Branch Shutter, etc.

The command (code: RS) to read the control method, SCHEDULE No., branch
shutter, high voltage ON/OFF status, guide light ON/OFF status, automatic laser
power value transmission ON/OFF status, etc. is explained below.

Personal computer, etc.

C
H

xX—Wn

C
H
1

wn
xX—m
[@]+)

Laser

—AWn
—TWn
T
3 N
503
<Q =
xX—m
Nm

CH1/CHO

Equipment No. (CH1 = tens digit, CHO = units digit)

SH1/SHO

Schedule No. (SH1 = tens digit, SHO = units digit)

cnt

Control method

0: Control by laser controller

1: Control by external input/output signals (Output schedules are set on
the laser controller.)

Control by external communication control

Maintenance mode

(Missing number)

Control by external input/output signals (Output schedules are set on
the personal computer.)

s1

HV (0: OFF 1: ON)

s2

Guide light (0: OFF 1: ON)

s3

Resonator shutter (fixed to 0)

s4

Branch shutter 1 (0: OFF 1: ON)

sb5

Branch shutter 2 (0: OFF 1: ON)

s6

Unused (fixed to 0)

s7

Unused (fixed to 0)

s8

Unused (fixed to 0)

s9

Unused (fixed to 0)

mon

Automatic laser power monitor value transmission (0: OFF 1: ON)
Each time the flashlamp comes on, "00 Laser Power Monitor-Energy, number
of waveform data, etc." on page 143 is sent.

rdy

READY status (0: Laser start disabled 1: Laser start enabled)
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4. Commands

Reading the Timesharing Unit Status

The command (code: RM) to read the timesharing unit status is explained below.

Personal computer, etc.

S|C|C E
TIH|H[R|M|T|C
X[1]0 X|C
S{S|c|mmmim{m|E
TIH|H|Nn T|C
Laser 1(0[t|1]2[3]4]5|x
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
SH1/SHO Schedule No. (SH1 = tens digit, SHO = units digit)
Control method
0: Control by laser controller
1: Control by external input/output signals (Output schedules are set on
the laser controller.)
ent 2: Control by external communication control
3: Maintenance mode
4: (Missing number)
5: Control by external input/output signals (Output schedules are set on
the personal computer.)
m1 Timesharing unit 1 (0: OFF 1: ON)
m2 Unused (fixed to 0)
m3 Unused (fixed to 0)
m4 Unused (fixed to 0)
m5 Unused (fixed to 0)

Starting a Laser Light Output

The command (code: $0) to start a laser light output is explained below.

Personal computer, etc.

S(C|C E(B
TIHIH[S|O0|T|C
X|1]0 X
C|C[A C|C(N
Laser HIH[C| or [H[H|A
110K 110
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
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ACK or NAK

If the Laser is ready for use, it returns an [ACK]. If not, the Laser returns a [NAK].

The Laser is not ready for use when:
* An alarm is activated.
* HV is OFF.
» The Laser is not charged to the set voltage.
» The Laser is not in external communication control mode.

Stopping a Laser Light Output

The command (code: $9) to stop a laser light output is explained below.

Personal computer, etc.

S|C|C E|B
T(H|H T|C
X[1]0 X
Cc|C C|C|N
Laser H{H|C| Or [H|H|A
1/0|K 110
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
The Laser accepts the command only when in external communication
ACK or NAK control (RS-485 CONTROL) mode. It returns a [NAK] when in any other

control method.

Stopping an Error Signal Output

The command (code: C0) to stop an error signal output is explained below.

Personal computer, etc.

S|C|C E|B
TIH|H T|C
X|1]0 X
alelel o [slslA
L r
aser 100 1|0k
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
The Laser accepts the command only when in external communication
ACK or NAK control (RS-485 CONTROL) mode. It returns a [NAK] when in any other

control method.
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4. Commands

Resetting the Total Output Count for Flashlamp Checks

The command (code: C1) to reset the total number of outputs (SHOT COUNT)
is explained below.

Personal computer, etc.

S(C|C E(B
TIH|H|C[1]|T|C
X|1(0 X
C|C|A C|C|[N
Laser H{H|[C Or H{H[A
110K 110
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)

The Laser accepts the command only when in external communication
ACK or NAK control (RS-485 CONTROL) mode. It returns a [NAK] when in any other
control method.

Resetting the Appropriate Number of Outputs

The command (code: C2) to reset the appropriate number of outputs (GOOD
COUNT) is explained below.

Personal computer, etc.

S(C|C E
TIH|H|C[2]|T|C
X1 X
HARSHEE
Laser 1lo|k| ©" |1]ol|k
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)

The Laser accepts the command only when in external communication
ACK or NAK control (RS-485 CONTROL) mode. It returns a [NAK] when in any other
control method.

Resetting the Total Output Count for Wavelength
Conversion Crystal Check

The command (code: C3) to reset the total output count for wavelength
conversion crystal (SHG COUNT) is explained below.
Personal computer, etc.

S|C E
TIH[H|C[3|T|C
X1 X
G5le] o[58l
L Or
aser 110K 110K
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit)
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4. Commands

The Laser accepts the command only when in external communication
ACK or NAK control (RS-485 CONTROL) mode. It returns a [NAK] when in any other
control method.
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Reading Error No. at Occurrence of Trouble

5
® &
B
The command (code: RT) to read error No. at occurrence of trouble is explained below. Y
Personal computer, etc. g 8
o
Q>
s|c|c E =
x[116|% T |x|¢
(@)
©
S|E E E|E|E o}
Laser T ) 9 | e e e e . TIC 9‘-
X[1]0] |1 110(X 5
«Q
Ny
CH1/CHO Equipment No. (CH1 = tens digit, CHO = units digit) -+

Error No. (E1 = tens digit, EO = units digit)

E1/EO All error numbers are transmitted. If no error has occurred, the error No. is to be [00].
For the contents corresponding to error No., refer to "Table of Error

Contents" on page 152.
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4. Commands

Table of Error Contents

No. Contents No. Contents

00 | Normal 32 | Optical fiber not connected

01 | Side cover, rear cover opened 33 | Emission indicator fault (OUTPUT)
02 | Head cover, lamp replacing cover opened| 34 | Emission indicator fault (PRG. UNIT)
03 | Emergency stop 35 | Low backup battery voltage

04 | Low level of coolant 36 | Crystal temperature control circuit fault
05 37

06 38 | Optical fiber 1 broken

07 39 | Optical fiber 2 broken

08 | Discharge resistor overheat 40

09 41

10 | High temperature of coolant 42

11 Low temperature of coolant 43

12 | Low flow rate of coolant 44 | External interlock activated

13 | Low resistivity of coolant 45 | Not charged

14 | Simmer trouble 46 | Power monitor unit overheating

15 | Charge trouble 47 | Over-duty-cycle

16 | Condenser bank fault 48 | Fiber overrated

17 49 | Out-of-range setting

18 50 | Out-of-range setting (lamp input power)
19 | Branch shutter 1 fault 51 | Out-of-range input power to fiber
20 | Branch shutter 2 fault 52 | Memory error

21 53 | Power feedback system fault

22 54 | Caution - coolant resistivity

23 55

24 56 | Laser power above upper limit

25 57 | Laser power below lower limit

26 58

27 59 | Timesharing unit 1 fault

28 60

29 | Discharge unit temperature error 61

30 | Discharge unit overpower error 62

31 | Branch cover open 63
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1. Printing Set Values

Operating Part Chapter 6

@® Printing Set Values and Measured
Values

When the Printer Model BL2-58SNWJC (option) manufactured by SANEI
ELECTRIC INC. is connected to the laser by using an RS-485 cable, the output
schedules of each SCHEDULE and the measured values of the MONITOR
screen can be printed.

ued bunesadp

1. Printing Set Values

= If the power supply is OFF, turn ON the MAIN POWER switch and then turn

ON the CONTROL keyswitch. When one of the SCHEDULE screen, STATUS
screen, and MONITOR screen is displayed on the laser controller, perform the
following operations.

1 @® Displaying the PRINTOUT Screen

(1) Press the "PRINT" button.
The PRINTOUT screen appears.

SCHEDULE: #|00, FORM:| FIX | PUMP: ON WATER TEMP:

PRINTOUT MODE SCHED

STATUS
PRINTOUT SCHEDULE: #|00 MON

SCHEDULE SEAM

PASSWD

POWER MONITOR

SEAM WELD

POSITION OFF| [TROUBLE RESET| |BEAM

sanje) painsea)\ pue sanjep jos Bunuud 9 Jeydeys

2 Specifying SCHEDULE
(1) Press the "PRINTOUT SCHEDULE" setting button.

Enter the SCHEDULE number of the output conditions to be printed by using the
numeric keypad and then press the ENT key.
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1. Printing Set Values

3 @® Executing Printing

(1) Press the "SCHEDULE" button.
The output schedules of the specified SCHEDULE are printed.

Example Example
FORM:FIX (fixed waveform setting) FORM:FLEX (flexible waveform setting)

[SCHEDULE] [SCHEDULE]
—-SCH. #00 [FORM:F1X] -SCH. #01 [FORM:FLEX]
PEAK POWER = 01. OOkW PEAK POWER = 04. 00kW
Ele_SPI]E = 8 %mz 04004 Point1 = 0.06ms 090. 0%
= 0. . 0% ; - 0
FLASH 2 = 0. 16ms 080. 0% pointz = 0-Ozms 070 08
FLASH 3 = 0.06ms 020.0% Poi _ "o
D-SLOPE = 0.02ms oint4 = 0.04ms 065. 0%
Point5s = 0.06ms 000.0%
_ Point6é = 0.00ms 000. 0%
AL Point7 = 0.00ms 000.0%
Point8 = 0.00ms 000.0%
_ Point9 = 0.00ms 000. 0%
ESTIMATED VALUE = 0.1J Point10 = 0.00ms 000. 0%
. Point11 = 0. 00ms 000. 0%
SEAM WELD WODE: OFF Point12 = 0.00ms 000. 0%
Point13 = 0. 00ms 000. 0%
1008 Point14 = 0.00ms 000. 0%
Point15 = 0.00ms 000. 0%
Point16 = 0.00ms 000. 0%
Point17 = 0.00ms 000. 0%
% % Point18 = 0.00ms 000. 0%
Ims Point19 = 0. 00ms 000. 0%
Point20 = 0.00ms 000. 0%

REPEAT = 001pps
SHOT = 1120

ESTIMATED VALUE = 0.1J

100%
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2. Printing Measured Value

2. Printing Measured Values

= If the power supply is OFF, turn ON the MAIN POWER switch and then turn ON

the CONTROL keyswitch.
=> To print measured values, set welding schedules and output laser light actually.

After making sure that the measured waveform is displayed, perform the
following operations.

1 @® Displaying the PRINTOUT Screen

(1) Press the "PRINT" button.
The PRINTOUT screen appears.

PRINTOUT MODE SCHED

STATUS
PRINTOUT SCHEDULE:#|00 MON

@)
°
(0]
=
=l
=
«
T
Q
=

SCHEDULE SEAM

PASSWD

POWER MONITOR

SEAM WELD

2 @® Executing Printing

(1) Press the "POWER MONITOR" button.
The previously output measured values are printed.
=> The measured values and output waveform that can be printed are only the

previous laser output data. Measured values under other schedules cannot be
printed in succession by specifying SCHEDULE No.

o
=2
Q
=
e
o
v
=
Example Example EA
. . . . >
FORM:FIX (fixed waveform setting) FORM:FLEX (flexible waveform setting) c;
("]
[POWER MONITOR] [POWER MONITOR] 2
-SCH. #00 —-SCH. #01 by
[
ENERGY ENERGY o
0.18 J 0.28 J X
AVERAGE AVERAGE 2
0.18 W 0.28 W ?
[7/]
HIGH = 45.00J s
= - - 1]
Lo = 06. 000 Lot = 00. 00 &
LAMP INPUT PWR  000% X
LAMP INPUT PWR 000% £
REFERENCE SET  120% REFERENCE SET  120% 2
SHOT COUNT= 000000708 SHOT GOUNT= 000000713
= GOOD COUNT= 000000246
GOOD COUNT= 000000241 SHa GOUNT= 000000708
SHG COUNT= 000000708
- kW
DL [\
I Tms 1ms
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3. Printing Set Values for Seam Welding

3. Printing Set Values for Seam Welding

= If the power supply is OFF, turn ON the MAIN POWER switch and then turn

ON the CONTROL keyswitch. When one of the SCHEDULE screen, STATUS
screen, and MONITOR screen is displayed on the laser controller, perform the
following operations.

1 @® Displaying the PRINTOUT Screen
(1) Press the "PRINT" button.
The PRINTOUT screen appears.
PRINTOUT MODE SCHED

STATUS

PRINTOUT SCHEDULE: #00 MON

SCHEDULE SEAM

PASSWD

POWER MONITOR

SEAM WELD

2 ® Specifying SCHEDULE

(1) Press the "PRINTOUT SCHEDULE" setting button.

Enter the SCHEDULE number of the output conditions to be printed by using the
numeric keypad and then press the ENT key.

3 ® Executing Printing

(1) Press the "SEAM WELD" button.

The setting values for seam welding are printed in the specified SCHEDULE
number.

Example of SEAM WELD (output conditions for seam welding)

[SEAM WELD]
-SCH. #00

NO SHOT ENERGY
10001 050. 2%
2 0032 010.0%
3 0100 070. 4%
40120 110. 4%
5 0300 060. 0%
6 0320 023. 3%
7 0350 015.0%
8 0353 123.0%
9 0400 052. 0%

10 0420 016. 3%

11 0500 150. 0%

12 0520 025. 0%

13 0553 160. 0%

14 0563 022. 2%

15 0720 036. 0%

16 0890 045. 3%

17 1234 125.5%

18 1352 025. 6%

19 1455 133. 0%

20 2001 041. 6%
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1. Maintenance Parts and Standard Intervals of Inspection/Replacement

Chapter 1

® How to Perform Maintenance
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NOTE

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

m Before starting maintenance operations, be sure to turn OFF the power supply.
If a high voltage is already applied, turn OFF the power supply and then start these
operations at least in 5 minutes.

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

m The operator and those who may receive YAG laser light during maintenance must
put on protective glasses.

m Use our genuine maintenance parts.

m For defect caused by non-genuine maintenance parts or use of non-genuine
maintenance parts, the repair is charged even if it is still within the maintenance
contract period or the warranty period.

ued bunesadp
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1. Maintenance Parts and Standard Intervals of
Inspection/Replacement
The performance of maintenance parts will be gradually deteriorated while they

are used, and they may have to be repaired or replaced. Perform inspection
periodically referring to the following table.

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

aoueUBjUIB WIoLIdd 0} MOH | J8ydey)

Operation |Contents of
Part name Model No. Item No. interval operation
(standard) (*1) (*2)

Flashlamp MLD-0902 1028666 | | m'"'(‘fg)smts Replace

lon-exchange resin refill MLF-0020 1039563 6 months Replace

Cartridge (lon-exchanger)

(With one bag of ion-exchange resin) MLF-0024-00 1009275 3 years Replace
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1. Maintenance Parts and Standard Intervals of Inspection/Replacement

Operation |Contents of
Part name Model No. Item No. interval operation
(standard) (*1) (*2)
6 months Clean
Water filter MLF-0006-00 1009281
3 years Replace
Floating panel Z-01835-001 1034271 1 year Replace
Cooling water
(Purified water, 20L) MLU-0604-00 1010677 6 months Replace
Lithium battery (*4) CR 2450 1208828 3 years Replace
Every week Clean
Rear MF-13 10t x 135 x 180 | 1202117
1 year Replace
Air filter
Every week Clean
Side MF-13 15t x 200 x 210 | 1202118
1 year Replace
Everyday Clean
. Specified glass for
Protective glass output unit — B Replace
(*3)
Every two
Glass plate A4-00719 1029300 | replacements | Replace
of lamp
O ring for chamber cover AS568-244(1517-22) 1028009 3 years Replace
O ring for rod holder P12 1028017 5 years Replace
O ring for rod S-6 1028041 5 years Replace
Branch shutter A-06090-002 1009858 | 5 million times | Replace
Pump TEN-70PZ-H12-UA 1186034 5 years Replace
ngilength conversion crystal AS1045064 1045064 10 million Replies
unit (*6) shots
Rear 9G1224H102 1203325
Cooling fan motor 4.5 years Replace
Side R1225x24BPLB1 1025492
: : 1 year Clean
Output unit lens Suppllted LengtW|th =
output uni . Replace
If gets dirty Clean
Optical fiber Specified fiber — :
If damaged (7)| RPan
Replace

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

*1: The operation interval means the maintenance time or expected life of the
part, and is different from the guarantee period.

*2: Part replacement is performed when any damage or defect is found or the
usable period ends.

*3: The number of flashes as an indication of the life of the lamp (lowering
of light quantity, cracks in the lamp, and a lighting failure) differs greatly
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1. Maintenance Parts and Standard Intervals of Inspection/Replacement

*4:

*5:

*6:

*7:

depending on the laser output conditions and the laser irradiation interval.
When the flashlamp is used in a single shot or with a long standby
time as compared with continuous flash in repetition of several shots to
several tens of shots per second, the number of flashes may become
one-tenth or less. This is why the normal pulse laser lamp flows a low
current after turned on and be ready to flash immediately, but when the
time of ready state where this low current flows is long, the tip of the lamp
electrode tends to be deteriorated earlier. Also, the lamp electrode is
deteriorated earlier when the lamp is used with nearly maximum output
energy. Therefore, the number of flashes may become one-tenth or less as
compared with continuous irradiation.

When the laser is stopped for a long time (for about one month), the usable
period of the lithium battery is shortened.

We do not specify a degree of parallelism of our standard protective
glass. Therefore, the condensing position may be shifted before and after
replacing the protective glass due to individual differences. The protective
glass having a very small positional deviation is also available. Contact us
as needed.

When purchasing a wavelength conversion crystal unit as a maintenance
part, prepare a clean desiccator of the class 1000 level. It is necessary to
keep the crystal from deteriorating.

The optical fiber may be damaged if it is used when dust or oil mist is
attached on its end face.

aoueUBjUIB WIoLIdd 0} MOH | J8ydey)
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2. Maintenance of the Cooler Unit Section

2. Maintenance of the Cooler Unit Section

This section explains how to perform cleaning for the air filter and water filter,
and how to perform maintenance for the ion-exchanger. This section also
explains how to drain water from the cooling water tank and laser chamber,
which is required at another maintenance.

Cleaning the Air Filter

The air filter on the side face of the main unit is provided at the air inlet to the cooler
unit section. Perform cleaning every week.

Item required

Phillips screwdriver

® Operating Procedure

(1) Remove the filter retainer from the side on phillips screwdriver.

(2) Take out the filter and wash it in tap water.
= Ifitis stained badly, use neutral detergent.

(3) Air dry the filter naturally, then re-place it and secure it with the filter retainer.

I ”*

N‘ U
« \
\ Side cover radiator
\ Air filter

N

Filter retainer
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2. Maintenance of the Cooler Unit Section

Draining Water from the Cooling Water Tank

Before replacing the ion-exchange resin for refilling, replacing the ion-exchanger, and
replacing cooling water (once every 6 months), drain water from the cooling water
tank to make the tank empty. When moving or transporting the equipment or when
the equipment is stopped for one month or more, make the cooling water tank empty
in advance.

Item required

Hed uononposu|

Water feed pump and bucket
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@® Operating Procedure

(1) Open the front door.

ued bunesadp

(2) Open the lid of the cooling water tank and take out the floating panel.
=> Keep the panel clean during the exchanging work.

(3) Pump out water in the tank.

(4) Return the floating panel in the tank. Return and secure the tank lid.

Hed aoueusuIBRky

The Laser front (With front door opened)

Lid

saxipuaddy

Floating panel ]

lon-exchanger °

Cooling water tank

=
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2. Maintenance of the Cooler Unit Section

Changing the lon-exchange Resin and Replacing
the lon-exchanger

The ion-exchange resin in the ion-exchanger has a function to keep high purity by
removing the ion generated by deteriorated cooling water. Change the ion-exchange
resin with a new one within 6 months after use.

For the ion-exchanger of this laser, the cartridge type is adopted. This type can be
repeatedly used if the content (ion-exchange resin) is changed.

Replace the ion-exchanger every 3 years.

=> Keep the ion-exchange resin for change in a cool place without being exposed to
direct sunlight if possible. Do not freeze the ion-exchange resin to avoid lowering
its performance.

Item required

lon-exchanger mounting/removing tool, ion-exchange resin for change (or cartridge),
cooling water (6 liters), Phillips screwdriver, water feed pump, and gloves (vinyl)

1 ® Removing the lon-exchanger

(1) Open the cover of the cooling water tank and take out the floating panel.
= Keep the panel clean during the exchanging work.

(2) Pump out water in the tank.

(3) Turn the ion-exchanger in the tank to the left with the replacing tool to remove it.
=> For changing with a new ion-exchange cartridge (with resin for change), proceed
to Step 3.

The Laser front (With front door opened)

Gloves
°
lon-exchanger ° Replacing tool

[I i i lon-exchanger
(screw type)
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2. Maintenance of the Cooler Unit Section

(4) Remove the cap of the ion-exchanger and discard the used ion-exchange resin.

screw with washer (M4, 16mm
in length, material SUS)

Cross-recessed head machine \T i

Cap
Remove the 4 cross-
recessed head machine
screws with washer and
pull the cap upward.

Discard the used ion-
exchange resin.

(11 [1

Plastic

lon-exchanger

= Dispose of the used ion-exchange resin together as plastic waste.

Mounting a New lon-exchange Resin

(1) Put a new ion-exchange resin into the ion-exchanger and set the cap as it was.

Put the bag mouth into the ion-
exchanger so as not to spill the resin.

machine screw with
washer (Be sure to
use the attached
screws.)

If the resin is attached on the
outside of the ion-exchanger,
wipe it off completely.

<Notes>

- If the ion-exchange resin is left in the air, it will be deteriorated. Immediately
after the package is opened, put the ion-exchange resin into the ion-
exchanger and return (dip) it into the cooling water tank.

- Take care not to spill the ion-exchange resin. Wipe off the ion-exchange
resin attached on the mouth of the ion-exchanger.

ML-8150A
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2. Maintenance of the Cooler Unit Section

3 ® Installing the lon-exchanger

(1) Insert the ion-exchanger and turn it clockwise with the mounting/removing tool.

<Note>

Use the mounting/removing tool for installing the ion-exchanger. If the
mounting/removing tool is too tightened, the thread portion may be broken.

(2) Put cooling water up to the line under HIGH of the water level label with the
attached water feed pump.

(3) Float the floating panel on the water surface in the tank as it was and install the
lid of the cooling water tank.

=> The floating panel can be repeatedly used. Because its material is polyethylene
foam, dispose of the floating panel properly.

= If the ion-exchanger is used without the floating panel in the tank, the ion-
exchange resin will be deteriorated more quickly. Be sure to put the floating
panel into the tank.
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2. Maintenance of the Cooler Unit Section

Cleaning the Water Filter

The water filter is provided in the cooling water tank and filtrates cooling water.
Perform cleaning for the water filter every 6 months. Replace it every 3 years.

Item required

Gloves (vinyl), water feed pump, cooling water (6 liters), and mounting/removing tool

Moving the Water Filter

(1) Open the cover of the cooling water tank and take out the floating panel.

=> Keep the panel clean during the exchanging work.

(2) Pump out water in the tank.

(3) Turn the ion-exchanger in the tank to the left
with the replacing tool to remove it.

(4) Pull the water filter toward you to remove it.

Washing the Water Filter

(1) Wash the water filter with tap water, then
rinse it with deionized water or purified water.

(2) Re-place the water filter and insert it to the end.
At this time, be careful not to remove the
O-rings.

(3) Insert the ion-exchange resin cartridge and turn
it to the right with the replacing tool to fix it.

(4) Supply the cooling water, with the attached
hand pump, till it reaches HIGH-line on the
water level label.

(5) Return the floating panel in the tank.
Return the cover of the cooling water tank and
secure it.

o
I]

The Laser front (With front door opened)

lon-exchanger

Water filter

Cooling water tank (Top view)

Water filter

lon-exchanger

ML-8150A
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2. Maintenance of the Cooler Unit Section

Bleeding the Laser Chamber and Others of Water

When replacing the flashlamp, bleed the laser chamber of water beforehand.

When the laser is not used for one month or more or when the room temperature of
the installation place goes down below 0°C for a compelling reason, bleed the laser
chamber of water and also bleed the cooling water tank and ion-exchanger of water
to discharge cooling water completely.

Item required

Gloves (vinyl), water feed pump, and clean cloth

@ Bleeding the Laser Chamber of Water

(1) Remove the set screw of the drain hole of Laser chamber
the laser chamber.
If air is admitted from the drain hole, the
water in the chamber and hose drops into
the tank.

Set screw

Drain hole

(2) Set the set screw of the drain hole as it was.

@ Bleeding the Cooling Water Tank/lon-exchanger of Water

(1) Remove the cover of the cooling water tank and remove the floating panel from
the tank.

(2) Drain water from the tank using the attached hand pump.

(3) Remove the ion-exchanger and drop the staying water into the tank.
= Put the removed ion-exchanger on a clean cloth.

(4) Using the attached hand pump, drain water from the pipe from which you have
removed the cartridge and from the tank.

(5) Re-place the cartridge into the pipe.

(6) Restore the floating panel to the tank and re-secure the cover of the tank.

= To prevent a failure or accident due to water leakage, be sure to set the removed
set screw of the drain hole as it was.
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3. Maintenance of the Laser Oscillator Section

3. Maintenance of the Laser Oscillator Section
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Replacing the Flashlamp

The flashlamp is provided in the laser chamber and used for excitation at laser
oscillation. We recommend replacing the flashlamp when the number of laser outputs
reaches about 1,000,000 shots, as standard.

Med uoneiedsid
pue uole||eisu|

When replacing the flashlamp, turn OFF the power to the Laser and wait for at least 5
minutes.

Item required

ued bunesadp

Gloves (vinyl), clean cloth, alcohol, Phillips screwdriver, ball-point screwdrivers 2.5
mm and 4 mm, and flashlamp (new product)

1 ® Removing the Laser Chamber

(1) Turn OFF the power supply of the laser and remove the laser chamber replacing
cover on the top surface of the main unit.
=> Remove this cover, at least, in 5 minutes after turning OFF the power supply.

Hed aoueusuIBRky
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P Oscillator cover

Remove screws on side,
pull toward you.

(2) Turn the set screw of the water drain of the laser chamber by hand to remove it,
and bleed the chamber of water. After bleeding, tighten the set screw as it was.

(3) Remove the 2 screws and remove the electrode cover.

Pull the cover obliquely
backward and raise it.

aoueUBjUIB WIoLIdd 0} MOH | J8ydey)

Laser chamber

Electrode cover

N

1 |
5 5 Set screw

Remove the 2 screws.
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3. Maintenance of the Laser Oscillator Section

(4) Remove the 2 screws and then remove the lead wire of the flashlamp. Remove
the 4 bolts and then remove the upper chamber. Put it upside down on a clean
cloth so that its inside may be visible.

Remove the 4 bolts.

I

Lead wire Remove the 2 screws.

Glass plate

\

Lead wire

Upper chamber

The laser chamber consists of an upper part and a lower part. In the lower chamber,

the glass plate is put on the reflector.

=> Put the removed reflector and other parts on a clean cloth so that oil and dust
may not stick on them.

<Notes>

- Handle the laser chamber with extreme care to void attaching a flaw or dust
onto the mirror face inside the reflector. Such a flaw or dust will reduce the
laser output.

- Do not touch the glass portion of the flashlamp directly with a hand or do not
blemish it. The flashlamp will be damaged. Before installing the flashlamp,
clean the glass portion of the lamp by using alcohol.
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3. Maintenance of the Laser Oscillator Section

2 ® Replacing the Flashlamp

(1) Remove the lamp holders on both sides. Straighten the lead wire of the
flashlamp and pull out the lamp holder along the lead wire. Pull out the O-rings
on both sides of the flashlamp in the same way.

Lamp holder /
Lead wire 7/

(2) Slowly pull out the flashlamp from either side. At this time, straighten the lead
wires so that their terminals will not scratch the reflector panel.

<Notes>
- Take care not to blemish the reflector surface by terminal of the lead wire.

- Take care not to damage the flashlamp by striking it against the metal
portion of the chamber.

(3) Straighten the lead wires of the new flashlamp and insert them in the upper
chamber.

=> Set the polarity of the lamp correctly. Set it so that the terminal of the lead wire
marked in red may be positioned on the + side of the upper chamber. If the
polarity of the lamp is reversed at installation, the service life will be shortened.
Be sure to check the polarity.
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O-ring “ Pin hole
(4) Pass the O-ring attached to the flashlamp from the lead wires on both sides and
set each of them in the flashlamp.
=> Make sure that the O-ring is not damaged. If the O-ring is damaged, water
leakage will occur. In such a case, replace the O-ring with a new one.

aoueUBjUIB WIoLIdd 0} MOH | J8ydey)

(5) After pushing the O-ring by the lamp holder, install the lamp holders on both
sides in the same way. After making sure that the O-ring is set in the groove,
tighten the bolt.
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3. Maintenance of the Laser Oscillator Section

3 @ Installing the Laser Chamber

(1) Install the assembled upper chamber according to the lower chamber. Adjust the
pin hole of the upper chamber to the pin of the lower chamber and fix it with 4
bolts.

=> Tighten the 4 bolts with 500 cN*m (50 kgfecm) of standard tightening torque.

=> Make sure that the glass plate is put on the upper part of the reflector of the lower
chamber, that the O-ring is free from any flaw, and that the mesh, and that O-ring
are properly set in the groove.

Lower chamber

Don't

O-ring

Mesh Glass plate Mesh

The mesh is shifted from the groove.

(2) Connect the lead wires of the flashlamp to the screw terminals, then install the
electrode cover.

4 @® Making an Operation Check

(1) Pull the end part of the laser chamber replacing cover interlock switch to clear
the interlock.

Cover alarm lamp

e
v el

Cover interlock switch

(2) Make sure that the 4 bolts fixing the upper chamber and lower chamber and the
set screw of the water drain hole of the upper chamber are tightened, and then
turn ON the power supply.

With the power ON, the alarm lamp comes on to indicate that the interlock is
released.

=> If water leakage occurs during an operation check, tighten the 4 bolts within the

maximum tightening torque of 550 cNem (55 kgfecm) and the make sure that no
leakage occurs.

(3) Turn ON the CONTROL keyswitch to operate the cooler, and then check for
water leakage.
= When the CONTROL keyswitch is turned ON, water may slightly ooze out from

the O-ring of the chamber top lid in the first place. This is not abnormal. Wipe it
off with a clean cloth.

(4) Confirm that the laser operates normally, then turn OFF the power.

(5) Install the laser chamber replacing cover.
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3. Maintenance of the Laser Oscillator Section

Making an Incident Beam Adjustment of the Optical Fiber

Since this laser adopts a high-precision optical fiber, no adjustment is required when
the fiber is mounted or dismounted once an incident beam adjustment is finished.
However, after a laser oscillation adjustment or optical adjustment is made or after
the beamsplitter, input unit, YAG rod, or laser chamber is removed, an incident beam
adjustment must be made.

=> For the incident beam adjusting method, contact us for information.

<Note>

Use an optical fiber specially intended for incident beam adjustment. If any
other type of optical fiber is used, the optical axis of incident beam may be
dislocated in installing, detaching or replacing the fiber, which will result in
damage to the end of the fiber.

Cleaning the Optical Part of the Output Unit

When the lens of the output unit becomes dirty, perform cleaning.
Item required

<
o
>
—
®
>
o
>
o
o
0
o
=3

Air blow, screw ring spanner (NRS-50) (*), ethanol, and lens cleaning paper
*: This item may not be required depending on the output unit in use.

=> For maintenance of the optical part, do not use any material or apparatus other
than the above mentioned ones.

=> Handle the optical parts with care, because, unlike machined parts, the optical
parts cannot be used if they are cut or burnt.

=> For performing maintenance of the optical part of the input unit, contact us for
information.

® When Foreign Particles or Dust Sticks

(1) Hold the optical part horizontally by the sides.

(2) Blow off any dirt and dust with an air blow.

aoueUBjUIB WIoLIdd 0} MOH | J8ydey)
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3. Maintenance of the Laser Oscillator Section

@® For Blur or Other Dirt

(1) Hold the optical part horizontally by the sides.
(2) Place a drop of ethanol on the center of the cleaning paper.
(3) Place the wet part of the cleaning paper onto each optical part.

(4) Holding one end of the cleaning paper, wipe each optical part by pulling the
cleaning paper across it at a constant speed from one side to the other.

Pulling the cleaning paper

Ethanol across it at a constant speed.

Cleaning paper

\,_/

=> If any clearance is produced between the cleaning paper and the optical part or
ethanol is left during wiping, this will result in unevenness.

Cleaning the Optical Fiber

When the optical fiber is dirty, perform cleaning.

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

Items required

Air blow, lens cleaning paper, and end face checker

@® Operating Procedure

(1) Remove the optical fiber from the input unit or output unit.
(
- C@@
9 Optical fiber

(2) Blow off foreign particles by using the air blow.

If the foreign particles on the end face cannot be eliminated, wipe it lightly with
the cleaning paper.

ML-8150A



3. Maintenance of the Laser Oscillator Section

Air blow /{&

7
=

(3) Make sure with the end face checker that any flaw or foreign particle is not
attached on the end face.
=> If the end face of the optical fiber is rubbed hard, this will result in a flaw.

Be careful about it.
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4. Maintenance of the Power Supply Section

ML-8150A

4. Maintenance of the Power Supply Section

Replacing the Lithium Battery for Backup

Replace the lithium battery for backup provided on the CPU board in the main unit.
The service life of the battery is about 3 years. Replace it within 3 years.

Follow your local environmental regulations for battery disposal because Lithium
Battery contains dangerous materials.

Item required

Phillips screwdriver and lithium battery CR2450

=> At battery replacement, the registered output schedule data may be lost. We

recommend recording the data into the attached output schedule data entry table
before replacement.

® Operating Procedure

(1) Turn OFF the MAIN POWER switch and wait for 5 minutes or more.

(2) Remove the left side cover as viewed from the rear side.

0]

&

. |

Bl

Loosen the screw at the rear of the cover and pull it
forward, and then pull it obliquely backward.

(o))

(3) Remove the battery on the CPU board and install a new battery instead.

= Set the battery minding the polarity. %
ﬂ SW1Q
PooSWaD (;.\! Battery
Sw2g
G

i

€]
==
<)

(4) Install the side cover.




4. Maintenance of the Power Supply Section

Cleaning the Air Filter

The air filter at the rear of the main unit is provided at the air inlet of the power supply
section. Perform cleaning for this air filter at this portion every week.

Items required
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Phillips screwdriver e :’F;
5 5
. oo
@® Operating Procedure 35
(1) Remove the filter retainer from the rear.
Air filter
(@)
?
(2) Take out the filter and wash it in tap water. g
Then, dry the air filter completely. Fixing screw t_%
When the air filter is very dirty, use a neutral cleaner. \ g
(3) Install the air filter by using the filter retainer. -

Hed aoueusuIBRky

Filter retainer
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1. Error Display and How to Take a Measure

Chapter 2

® Inspection and Measure To Be
Taken 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 laser controller 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 chapter 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.

=> When there is any related page in this Operation Manual, the reference page is
shown.

SCHEDULE:#/ 00| FORM: FIX | PUMP: ON WATER TEMP: 30°
.|

Il ERROR TROUBLE !!!

E00:COMMUNICATION LINE ERROR
E34:E. INDICATOR TROUBLE (PROGRAM UNIT)

Error No.

Contents of the error
(Troubles are displayed up to
six occurrences.)

TROUBLE RESET

POSITION OFF
High voltage "-": State of high voltage doesn’t change even if an error/fault occurs.
High voltage "OFF": High voltage 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.
. High Alarm
No. Display on laser controller 9 Measures

voltage | output

Trouble occurs in the communication line
between the power supply for the Laser and
COMMUNICATION LINE
00 - - laser controller.
ERROR . .
If there is a noise source near the Laser,
move it far away or suppress the noise.
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1. Error Display and How to Take a Measure

High Alarm

voltage | output Measures

No. Display on laser controller

The side cover or rear cover is removed or
POWER SUPPLY COVER ) .
01 OFF ON their mounting screws are loosened.
OPENED .
Secure the covers with the screws.

The head cover or lamp replacing cover is

02 HEAD COVER OPENED OFF ON
removed. Mount them.

An emergency stop signal is input.

Close the emergency stop circuit on the
03 EMERGENCY STOP OFF ON [EMERGENCY STOP] connector. Further,
reset the EMERGENCY STOP button on the
laser controller.

Cooling water volume is insufficient.

Add cooling water. If the equipment is swayed,
the coolant level may change. Stabilize the
equipment.

04 COOLANT LOW LEVEL OFF ON

Frequent repetitions of HV-ON/OFF may
cause this trouble.

Wait for a while till the discharge resistor
cools; press [TROUBLE RESET]. When
this alarm is not reset even after the above
measures, consult us.

08 DISCHARGE RESISTOR TEMP OFF ON

Check air intake or exhaust for clogging.
Clean air filter of intake as necessary.

HIGH TEMPERATURE OF )
10 COOLANT OFF ON Close the front door firmly.

If the ambient temperature exceeds 30°C,
lower it to 30°C or less. — P.45

If the ambient temperature is low, it takes time
1 LOW TEMPERATURE OF OFF ON to raise the cooling water temperature. Wait
COOLANT until the cooling water temperature rises after

the power supply is turned ON. — P.72

The cooling water flow rate is low. The water
12 LOW FLOW RATE OF OFF ON filter or the wire net in the oscillator is clogged.
COOLANT Dust off the wire net or the water filter, or

replace the water filter.

Purity of the cooling water is low.
13 DEIONIZE TROUBLE OFF ON Allow the cooler to operate for 50—60 minutes.
(****MQecm) If this trouble still occurs, replace the ion-

exchange resin.

Check the flashlamp for malfunction. If faulty,
replace it.

14 SIMMER TROUBLE OFF ON Resistivity of the cooling water may be low.
Referring to 13, take measures for the cooling
water.

Too much time is required to charge the
capacitor in the laser power supply or the
15 CHARGE TROUBLE OFF ON charged voltage is too high.

Check if the capacity of the power supply or
power cable is insufficient.
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1. Error Display and How to Take a Measure

No. Display on laser controller High Alarm Measures
voltage | output
This signal is output for the control of the bank
16 BANK ALARM OFF ON when a trouble of undercharge, overcharge,
no-voltage or overvoltage occurs.
In this case, consult us.
A laser start signal is input while the
timesharing unit is operating.
9| BRANGHSHUITER T TROUBLE | ey | gy | S 1 T o o e s
20 | BRANCH SHUTTER 2 TROUBLE g NPt © gnat.
trouble will continue even after the above
measures, life of rotary solenoid (driving part)
may have run out; replace it.
Check discharge unit for absence of cooling
29 DISCHARGE UNIT TEMP OFF ON water; and fan motor on the rear for not
running.
Laser oscillation efficiency lowered. Service
life of lamp, deviation of oscillation, stained
30 DISCHARGE UNIT OFF ON YAG rod and mirror, fault of sensor unit may
OVERPOWER cause this trouble.
If the trouble will continue even after lamp has
been replaced, consult us.
BRANCH UNIT COVER The brlanch unit cover plate is removed, or its
31 OFF ON mounting screws are loosened.
OPENED .
Secure the cover plate with the screws.
An optical fiber or a trouble detecting cable is
32 FIBER SWITCH TROUBLE OFF ON disconnected.
Connect them securely.
E.INDICATOR TROUBLE
33 (OUTPUT UNIT) OFF ON Emission indicator fault on output unit and/or
laser controller.
E.INDICATOR TROUBLE Consult us.
34 (PROGRAM UNIT) OFF ON
Voltage level of memory backup lithium
35 MEMORY BATTERY LOW - ON battery is low.
Replace it.
CRYSTAL PELTIER DRIVER Crystal temperature control circuit fault.
36 ALARM OFF ON Consult us.
38 FIBER SENSOR 1 TROUBLE oFr on Qa:?azrezable may be broken; or end face,
39 FIBER SENSOR 2 TROUBLE Check the all fiber cables for breakage.
The REMOTE INTERLOCK connector circuit
is opened.
44 EXTERNAL INTERLOCK i ON Close it and turn on the [TROUBLE RESET]
OPENED input to turn off the [TROUBLE] output and
fault code indication. Refer to "Operation for
Closing Interlock" on page 183.
A start signal is input before charging is
45 LASER START IS NOT READY - ON finished.

Extend the inputting interval of the start signal.
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1. Error Display and How to Take a Measure

No.

Display on laser controller

High
voltage

Alarm
output

Measures

46

POWER MONITOR TEMP

ON

The power monitor unit may be broken.
Consult us.

47

OVERRATE

ON

The flashlamp power is too high.
Lower the set value of [PEAK POWER], pulse
width or [REPEAT].

48

FIBER OVERRATE

ON

Incident beam exceeds the limit. — P.88
Lower the set value of [PEAK POWER], pulse
width or [REPEAT].

49

SET ERROR
(TOO SHORT DURATION)

ON

Pulse width setting is below 0.20 ms; set it to
0.20 ms or above.

50

SET ERROR
(OVERLIMIT OF MAX POWER)

ON

Output schedule setting ([PEAK POWER],
pulse width, [REPEAT]) exceeds the capacity.
The set value is reset to the value before the
change.

51

FIBER SETTING ERROR

ON

Output schedule setting ([PEAK POWER],
pulse width, [REPEAT]) to fiber exceeds the
capacity. The set value is reset to the value
before the change. — P.88

52

MEMORY ERROR

ON

The voltage of the memory backup lithium
battery is low. — P.72
Replace it.

53

POWER FEEDBACK TROUBLE

ON

Trouble with laser power feedback system.
Consult us.

54

DEIONIZE CAUTION
(****MQ'Cm)

Purity of the cooling water is low.

Allow the cooler to operate for 50-60 minutes.
If this trouble still occurs, replace the ion-
exchange resin cartridge.

56

OVERLIMIT OF LASER POWER

Monitored value exceeds ENERGY HIGH. —
P.83

Check the ENERGY HIGH setting. If
monitored value is abnormal, consult us.

57

UNDERLIMIT OF LASER
POWER

Monitored value is below ENERGY LOW. —
P.83

Check the ENERGY LOW setting. If
monitored value is abnormal, consult us.

59

BRANCH MIRROR 1 TROUBLE

OFF

ON

A start signal is input while timesharing unit is
operating.

Extend the time from input of beam select
signal to input of laser start signal. If the
trouble will continue even after the above
measures, consult us.
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2. Troubles not Displaying Fault Code

Operation for Closing Interlock
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REMOTE INTERLOCK  Open

connector Close =)
' [0) ,‘f..
5 S
S8
Error ==
Error output =]
Normal 53
E At PANEL CONTROL or RS-485 CONTROL, S0
Resonator shutter ; Ethey remain OFF even if the TROUBLE
ON _ ' RESET signal is input. They don't return to o
Branch shutter state OFF OFF during error | the previous state. -‘3
Timesharing unit : %
; @
| g
. ON
TROUBLE RESET input =
OFF

ued aoueusUIB)

2. Troubles not Displaying Fault Code

States of Laser Measures

Laser output increases though monitor displays normal | Adjust laser output setting.

value. (When processing result changes) If the laser does not improve though the setting
is adjusted, optical axis of resonator may have
Laser output decreases though monitor displays normal | been dislocated.

value. (When processing result changes) For adjusting the axis, consult us.
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Specifications

Specifications
Maximum rated output 5W
Max. output energy *1 | 4 J/IP
Max. peak power 1.5 kW
Pulse width 0.20 to 5.00 ms (0.02 ms steps)
Oscillator Pulse repetition rate 1 to 30 pps
Warranty of wavelength | 10 million shots
conversion crystal
Oscillation wavelength 0.532 ym
Positioning guide beam | Built-in visible laser (Red)
Output stability *2 + 3%
Power supply Single-phase 200 V, 220 V, 240 V AC +10%,-15%, 50/60 Hz
Max. input current 7A
Power Max. apparent power 1.4 kVA
Supply Breaker rated current For the power supply side, we earnestly recommend using
(to be supplied by a leakage breaker with the rated current of 15 A or more,
customers) which is applicable to harmonics and surges.
Ground Class D (ground resistance: 100 Q max.)
Heat exchange method | Forced air cooling
Cooler
Heat-exchanging ability | 850 W (731 kcal/h)
Up to 32 schedules can be set by combining
- Laser output waveform
Schedule setting - Laser energy for upper/lower limit judgment
- Number of outputs per second
- Number of repeated outputs
Laser P P
Controller . Laser energy (J)
MLE-124A | Measurement function Average power (W)
Counter Counter Displays total number of outputs (9 digits)
Displays the number of acceptable outputs (9 digits)
Length of cable Standard 3m cable
Ambient temperature 5° to 30°C
Operating
Environment . - 85%RH or less (non-condensing)
Ambient humidity <Note> For the upper limit of ambient humidity, refer to page 41.
Mass Approx. 120 kg
Others Dimensions 822 (H) x 430 (W) x 869 (D) mm
Noise level (A) Less than 70 dB

187

*1 Under the condition that peak power is at least 0.6 kW.
*2 Under the condition that peak power is at least 0.6 kW and pulse width is at least 0.6 ms.
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Specifications

Minimum bending radius of the optical fiber

Core diameter Minimum bending radius
¢ 0.2,0.3,0.4mm 100mm
@ 0.6mm 150mm
@ 0.8mm 200mm
@ 1.0mm 250mm

Standard Values of Maximum Incident Laser Energy and Power of the
Optical Fiber

The following table shows the standard values of maximum laser energy and power
that can be input into the optical fiber. Take care not to exceed these values when
using the optical fiber.

For single-delivery or timesharing

The value becomes 1/2 at 2-powersharing.

Core diameter Reference value

Sl ¢0.2,0.3,0.4,0.6,0.8, 1.0 mm | 4J, 5W

= Basically, use the Sl optical fiber. The Gl type cannot be used.
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Dimensional Outline Drawings

Dimensional Outline Drawings
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Maximum Output Characteristics of Pulse Width

Maximum Output Characteristics of Pulse Width

The output energy of laser light depending on various pulse widths (laser
output time ms) is graphically shown.

How the output energy changes when the pulse width (laser output time ms) is set
to a longer value, or how the peak power energy and the energy change at repeated
output can be known from this graph. Set a combination of output schedules so that
the laser can be used at an output value within the range shown in the graph.

The specification is as follows.

Maximum rated output 5W

Maximum output energy | 4J/P

Maximum peak power 1.5kW

Pulse width 0.20 to 5.00 ms (in 0.02 ms steps)

=> An error may be caused between the graphical numeric value and actual numeric
value by a difference of each flashlamp or equipment.

Peak power area of a pulse width of 0 to 3 ms (maximum peak power in the
rectangular waveform schedule)

Peak power
(kW)

1.75

0.75

0.5

0.25

0 1 2 3 4 5 6

Pulse width (ms)
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Timing Chart

Timing Chart

An example of timing chart for the case where a high voltage is supplied to this
laser and laser light is output up to a monitor output is shown below. In each
timing chart, the equipment 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 changes with the lapse of time at each operation and
the time required for a certain operation.

The following 5 types of timing chart are mentioned for your reference.
2-powersharing

Operation by laser controller (PANEL CONTROL)

Operation by external input signals (EXTERNAL CONTROL)
2-timesharing

Operation by external input signals (EXTERNAL CONTROL)
Repeated operation (EXTERNAL CONTROL)
Repeated operation (20 pps or more) (EXTERNAL CONTROL)

=> The control method is switched by putting pin No.23 of the EXT.I/O (1) connector
in an open circuit or a closed circuit.
For PANEL CONTROL in which control is exerted by laser controller, put this
pin in an open circuit. For EXTERNAL CONTROL in which control is exerted by
external input/output signals, put this pin in a closed circuit.

=> For the laser controller, laser light is output by pressing the LASER START/STOP
button and stopped by pressing this button once again.
For external input/output signals, laser light is output by putting pin No.21 of the
EXT.I/O (1) connector in a closed circuit and stopped by putting this pin in an
open circuit.
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Timing Chart

2-powersharing ... Operation by laser controller (PANEL CONTROL)

The following diagram shows the lapse of time in the case where BEAM1 and BEAM2
to are set to ON on the laser controller and laser light is simultaneously output from
input unit 1 and input unit 2 after the branch shutter is opened.

(*: Operation on the user side)
ON

i FF
High Voltage ON Output OFF _| Charging completed

ON ‘
‘ | (After a laser output, the charging status may lower.)
Ready Output OFF L :
48s max. (Charging time) *1
%
ON

Beam Select 1 Input * OFF

ON

Beam Select 2 Input * OFF

150ms or more *2
ON

Laser Start Input * OFF

Laser beams are projected from
Laser Beam Input Units 1 and 2

%
50ms *3

——t—

(Laser light)

End Output ”

Monitor Normal Output

Charging time. When a high voltage is turned ON and charging is

1 |48s max. completed, the READY status is provided.

Shutter operation time. After beam selection, a laser start input

2 |150ms or more signal is input after the lapse of certain time for shutter operation.

*3 |50ms Time required for the end signal to be output after a laser output.

Time required for outputting a signal to indicate whether the laser
*4 | 50ms energy is within the set upper limit value (HIGH) and lower limit
value (LOW) of monitor output.
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Timing Chart

2-powersharing ... Operation by external input signals (EXTERNAL CONTROL)

The following diagram shows the lapse of time in the case where a signal is sent from the
PLC and schedule signal input, BEAM1 and BEAM2 are selected, and then laser light is
simultaneously output from input unit 1 and input unit 2 by opening the branch shutter.

(*: Operation on the user side)

Control Changeover ON
Input * OFF — |
External Input ON
Receivable Output OFF _|

HV-ON/OFF Input* ©ON

OFF
High Voltage ON ON
Output OFF )
Charging completed
48s max. ™ ; i (After a laser output, the ciharging status

Ready Output @ ———— ——— may lower)

The time set by the DIP switch
Schedule 1 Input * ; OF more *2

R The time set by the DIP switch
Schedule 2 Input * : | or more *2

—n

Schedule 4 Input *
Schedule 8 Input *
Schedule 16 Input *

Beam Select 1 Input *

>
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Beam Select 2 Input * ) The tlmel set by the DIP switch or more

i

150ms or more *3 |_ |_|

| | The time set by the DIP switch *4
i |

Laser Start Input *

Laser beams are projected from

% Laser Beam Input Upits 1 and 2
(Laser light)
|| soms *5
I |
*6
End Output
Monitor Normal Output
Start with Schedule 1 Start with Schedule 2

Charging time. When a high voltage is turned ON and charging is

1 |48s max. completed, the READY status is provided.

Schedule signal acceptance time (time from a schedule signal input

2 till establishment of schedules)

*3 | 150ms or more | Shutter operation time

*4 Laser start signal acceptance time (time from a signal input till an output)

*5 |50ms Time required for the end signal to be output after a laser output.
Time required for outputting a signal to indicate whether the laser

*6 |50ms energy is within the set upper limit value (HIGH) and lower limit value
(LOW) of monitor output.

In ltems *2 and *4, the time is usually 16 ms or more but can be shortened by changing the DIP switch setting.
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Timing Chart

2-timesharing ... Operation by external input signals (EXTERNAL CONTROL)

The following diagram shows the lapse of time in the case where a schedule signal
input, BEAM1 and BEAM2 are selected and laser light is output from input unit 1 and
input unit 2 respectively with a time difference by opening the branch shutter.

(*: Operation on the user side)

Control Changeover ON
Input * OFF

ON
External Input
Receivable Output OFF —

x * ON
HV-ON/OFF Input OFF | |
High Voltage ON Output — Charging completed L
L b
48s max. *1 ‘ ‘ ‘ ‘
Ready Output — S
(After a laser output, the charging status may lower.)

Schedule 1 Input * —I I

|The time set by the DIP switch

ror more *2

“'

Schedule 2 Input *

e time set by the switc|
Th t t by the DIP switch
ror more *2

P —]

Schedule 4 Input *

Schedule 8 Input

Schedule 16 Input *

Laser beams are projected from Laser Beam Input Unit 1
(Schedule 3: Combination of schedule 1 and schedule 2)

- | ‘
Beam Select 2 Input * Laser beams are projected from Laser Beam Input Unit 2
(Schedule 12: Combmatlon of schedule 4 and schedule 8)

The time set by the DIP switch or more
150ms or more *3 [7] [

Beam Select 1 Input *

Laser Start Input *

The time set by the DIP switch *4
e d
(Laser light) 1 [
}7 50ms *5 3
End Output . |_|
6 u
Monitor Normal Output |_| |_|

Charging time. When a high voltage is turned ON and charging is

1 |48s max. completed, the READY status is provided.

*0 Schedule signal acceptance time (time from a schedule signal input
till establishment of schedules)

*3 |150ms or more | Shutter operation time

*4 Laser start signal acceptance time (time from a signal input till an output)

*5 |50ms Time required for the end signal to be output after a laser output.
Time required for outputting a signal to indicate whether the laser

*6 |50ms energy is within the set upper limit value (HIGH) and lower limit value
(LOW) of monitor output.

In ltems *2 and *4, the time is usually 16 ms or more but can be shortened by changing the DIP switch setting.
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Timing Chart

Repeated operation (EXTERNAL CONTROL)

The following diagram shows the lapse of time in the case where a signal is sent from the
PLC and schedule signal input, BEAM1 and BEAM2 are selected, and then laser light is
simultaneously output from input unit 1 and input unit 2 by opening the branch shutter.

(*: Operation on the user side)

48s max. *1
High Voltage ON Output —

| Charging completed

(After a laser output, the

Ready Output e I B

Schedule 1 Input * -

Schedule 2 Input * —

Schedule 4 Input * —

Schedule 8 Input *

Schedule 16 Input *

Beam Select 1 Input *

Beam Select 2 Input *
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L The time set by the DIP switch or more

\
.

|
I
150ms or more *2 I—
Laser Start Input *

Continuous output by 2-powersharing from input unit 1 and input unit 2

(Laser light) _‘_I |_| |_|

1ms or more
Laser Stop Input * ‘ ‘
f——| 50ms*3 !
End Output
L x4

Monitor Normal Output

Laser beam is output repeatedly The laser repetition stops when

according to Schedule 7 Laser Stop signal is input

Charging time. When a high voltage is turned ON and charging is

*1 |4 . . )
8s max completed, the READY status is provided.

*2 |150ms or more | Shutter operation time

*3 |50ms Time required for the end signal to be output after a laser output.
Time required for outputting a signal to indicate whether the laser

*4 | 50ms energy is within the set upper limit value (HIGH) and lower limit value
(LOW) of monitor output.
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Timing Chart

Repeated operation (20 pps or more) (EXTERNAL CONTROL)

The following diagram shows the lapse of time in the case where laser is output
according to the number of repeated outputs of 20 pps or more.

(*: Operation on the user side)

Schedule 1 to 16 Input *

ReadyOutput 4 :,,,i :,,,i :,,,.3 :,,,.3 :,,,i L ‘,,,i :,,,i :,,,.3 P :,,,.3 :,,,.3 :,‘ :

Beam Select
1to 2 Input *

150ms 4Lhe time set by the DIP switch or more

or more *2
Laser Start Input *

Laser Stop Input *

(Laser light)

END Output | L

Monitor Normal Output ‘33ms min. (30pps) *3 L
I

Monitor Trouble Output | |

Charging time. When a high voltage is turned ON and charging is

1 ]48s max. completed, the READY status is provided.

*2 | 150ms or more | Shutter operation time

*3 | 33ms min. Monitor error output time. Minimum error output time for 30 pps.

196



Explanation of Terminology

Explanation of Terminology

The following table explains the terminology related to laser welding. 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.

ACK

Control code that is used for communication between computers. Affirmative response that is
sent from the computer of transmission destination to the transmission source. Abbreviation of
acknowledgement (affirmative response). — P.137

Asynchronous system

Communication system in which the transmitting timing is not matched with the receiving timing. In
the synchronous system, timing information is transmitted at data transmission and the receiving
side receive the data by using this timing information. In the asynchronous system, the receiving
side receives only data.

BCC

Control code that is used for communication between computers. Error check character that is
added to check a transmission error for each block of the communication text. Abbreviation of
Block Check Character. — P.137

Beamsplitter

Mirror to reflect laser light, which is incorporated in the laser oscillator section. — P.37

Branch shutter

Shutter to cut off laser light, which is incorporated in the laser oscillator section. When the shutter
is set to Open, laser light is output. — P.37 and P.85

Cc

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 Common.

Common

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. The common contact is connected to the A contact and B contact commonly. This is
abbreviated as COM.

Core diameter

External diameter of the core that is provided in the center of the optical fiber to transmit light. Its
value can be determined from laser light transmission and equipment characteristics. — P.51 and
P.89

CPU board Wiring board that mounts the CPU (Central Processing Unit) to control the equipment.
D
Data bit Bit to indicate one-character data that is used for asynchronous communication. — P.133

Deionized water

Water in which an ion ingredient has been removed through the ion-exchange resin. For cooling
water of this laser, deionized water or purified water is used. — P.44

Setting switch of an electronic device mounted on an electronic circuit board. The device operation

DIP switch is controlled by turning this switch ON or OFF. In this laser, 3 types of DIP switch are mounted on
the CPU board. DIP switch is an abbreviation of Dual In-line Package switch.
E
ETX Control code that is used for communication between computers. — P.137
Phenomenon in which the electrons around an atom proceed from the ground status to a one-
Excitation upper status. In the case of laser, excitation means that the atoms or molecules in the laser

medium proceed from a low energy status to a high energy status when energy is given from the
outside.
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Explanation of Terminology

FIX

Fixed waveform that is a laser light output means to be used by this laser.
Laser light with a fixed waveform by up to 3 divisions in the case where output time and the output
value are set in the range of the first laser and the third laser. — P.75

Fixed waveform

Laser output method by this laser. This is called FIX. Laser light with a fixed waveform by up to 3
divisions in the case where output time and the output value of each point are set in the range of
the first laser and the third laser. — P.75

Exciting lamp provided in the laser oscillator. When the flashlamp comes on, laser is generated by

Flashlamp exciting the YAG rod. — P.22, P.34, and P.168
Flexible waveform that is a laser light output means to be used by this laser.
FLEX Laser light with a flexible waveform in the case where output time and the output value of each

point are set in the range of POINT 01 and POINT 20. — P.78

Flexible waveform

Laser light output method of this laser. This is called FLEX. Laser light with a flexible waveform
in the case where output time and the output value of each point are set in the range of POINT 01
and POINT 20. —» P.77

Full duplex

Communication system in which data can be send and received simultaneously from both sides
in two-way communication. The data transfer system of this laser is an asynchronous full duplex
system. — P.131

G

Gl

Optical fiber type. Abbreviation of Graded Index. The Gl type means one of multi-mode optical
fibers (MMF: Multi Mode Optical Fiber) in which the refractive index distribution in the core changes
moderately. Index means the refractive index. Usually, the model for this laser is the Sl (Step
Index) type. — P.66

Green laser

The green laser oscillates green light with a wavelength of 532 nm and is called YAG SHG Laser.
The YAG Laser oscillates 1064 nm laser light. However, when a higher harmonic is generated by
using wavelength conversion crystal, the YAG Laser oscillates green light (SHG) with a wavelength
of 532 nm.

Grounding

Electrical connection between an electric device and the ground. This is also called earth or
ground.

Grounding work

Specified in Article 18 "Interpretation of Technical Standard of Electric Equipment." The grounding
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.39

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, guide light is output by guide light oscillator. — P.35

H

Harmonic Waveform having 3 to 40 times of frequency of the basic frequency (50/60 Hz). — P.47

|

Input unit Unit to transmit laser light to the optical fiber. — P.35 and P.50

Interlock Circuit to prevent hazards, which stops the machine operation when a material comes close to a

place where a hazardous unit or equipment is provided.

lon-exchange resin

Synthetic resin to exchange ions in media (mainly water) in contact. In this laser, this resin
removes the ions that are generated as cooling water is deteriorated, in order to keep the
cleanliness. — P.163
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Explanation of Terminology

Line terminal. This is a terminal to be connected to a line conductor of the external circuit.
Abbreviation of Live. — P.47

Laser

LASER is an abbreviation of Light Amplification by Stimulated Emission of Radiation, which is light
artificially generated by laser oscillator. Laser is classified into solid laser, liquid laser, and gas
laser by medium. YAG Laser is typical solid laser.

Laser chamber

This is a laser oscillation vessel. It includes a flashlamp and a YAG rod. The laser chamber is a
part of the laser oscillator.

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 power feedback

Control function that is adopted for this laser. The measured value and average power of output
laser energy is returned to the input side so that they can be checked immediately after a laser
output.

Laser safety supervisor

Person who is responsible for laser safety management, having an enough knowledge to execute
laser hazard assessment and safety management. Regarding the facilities or place in which the
laser product exceeding class 3B of JIS C 6802 "Safety Standard for Laser Products” is operated,
it is necessary to appoint the laser safety supervisor and prepare a management area. Since
most laser welder comes under class 4 of the highest hazard, the laser safety supervisor must be
appointed. — P.9

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. Abbreviation
of Neutral. — P.47
Control code that is used for communication between computers. Negative response that is sent
NAK from computer of the transmission destination to the transmission source. Abbreviation of Negative
Acknowledgement. — P.135
Name of laser that is generated by adding neodymium (Nd) to Yttrium-Aluminum-Garnet crystals.
Nd: YAG laser Laser light with a wavelength of 1064 nm that is generally called YAG laser is oscillated. YAG is an
abbreviation of Yttrium-Aluminum-Garnet.
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.
Optical fiber The mode is classified into 2 types, namely, multi mode and single mode by the number of light
propagation modes, and the multi-mode optical fiber is divided into step index (Sl) and graded
index (Gl) by refractive index distribution of the core.
In the laser welder, the oscillator means a unit to amplify and oscillate laser light. This unit consists
Oscillator 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
P connected to the input unit is connected. — P.22 and P.51
P
Method to check whether data is correctly transmitted or received in data communication. A data
Parity error is detected by using bit information or parity bit that is added to the data. Parity means Odd
and Even.
Data that is added to the source data to detect an error in data communication. The receiving side
Parity bit collates with the parity bit by checking whether the number of Os or 1s in the obtained bit train is

odd or even. When an error is found, data is retransmitted or processing is interrupted. — P.129
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Explanation of Terminology

Protective earthing terminal. This is a terminal that is provided to ground a device. Abbreviation of

PE Protective Earth. — P.47
Peak power At laser welding, the peak power means the energy amount per time (value resulting from dividing
P the pulse energy by pulse width) and its unit is watt (W).
Laser output peak value. "PEAK POWER" value that is set on the SCHEDULE screen in this laser.
Peak value

— P.63

Photo MOS relay

Full solid relay that adopts a light emitting diode on the driving side and MOS (Metal-Oxide
Semiconductor) FET (Field-Effect Transistor) for the contact. — P.116

Device that exerts sequence control by executing the programmed contents of control in sequence.

PLC This is often called Sequencer (product name of Mitsubishi Electric Corporation). Abbreviation of
Programmable Logic Controller.
Powersharin Laser light delivery specification. Single laser light is split into multiple beams by beamsplitter so
9 that laser light is output simultaneously to multiple optical fibers. — P.98
pps Number of pulses per second. Abbreviation of pulse per second.

Protective glasses

Protective glasses for safety 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.

Purified water

Water that has been purified by distillation, filtration, or deionization. Water whose electric
resistivity is 1 to 3 MQ-cm. For cooling water of this laser, deionized or purified water is used.

R

R

Symbol of power supply terminal. This terminal is used in a pair with S.
In some cases, U or V is used instead. — P.47

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
device safely. In this laser, the REMOTE INTERLOCK connector is connected to the door of the
room so that laser light may be shut off when the door is opened. — P.112

Resistivity

Electric resistance generally used as a scale to indicate the hardness of current flow for a material.
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).

Resonator mirror

Mirror composing resonators in the laser oscillator section. The light that has been excited by laser
chamber is amplified between 2 resonator mirrors into a laser beam. — P.34

Serial communication standard that is standardized by Electric Industries Alliance (EIA) of the
United States. This is used for a connection between a data line terminator such as MODEM and

RS-232C a data terminal unit such as PC. Many different devices are based on this standard, so that this
standard is used for various fields. Abbreviation of Recommended Standard-232C. — P.130
Serial communication standard that is standardized by Electric Industries Alliance (EIA) of the
RS-485 United States. RS-485 meets the requirement for multi-connection for multiple units of up to 32
units by bus type multi-point connection. Abbreviation of Recommended Standard-485. — P.130
RxD Pin for received data out of signal lines of the communication connector. — P.130
S
S Symbol of power supply terminal. This terminal is used in a pair with R.
In some cases, U or V is used instead. — P47
SCHEDULE This word means a laser light output schedule in this laser. Thirty-two types of SCHEDULE can be

set and each schedule can be registered with a SCHEDULE number. — P.75
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Explanation of Terminology

A type of PLC (Programmable Logic Controller) that exerts sequence control by executing the

Sequencer programmed contents of control, being a product name of Mitsubishi Electric Corporation.

Optical fiber type that is used in this laser. Abbreviation of Step Index. The Sl type is one of multi-
Sl mode optical fibers (MMF: Multi Mode optical Fiber) in which the refractive index distribution in the
core is uniform. The index means the refractive index. — P.66

Electric current whose magnitude and direction change periodically, having the same phase. This

Single phase single phase is used as a 100 V power supply for electric lamps and plug sockets.

sq (square) Unit that represents a sectional area of cable. Square millimeter. — P.47

Bit to indicate the beginning of data in the asynchronous communication mode in which
Start bit synchronization is performed for each data such as control character and symbol. The bit to
indicate a separation between characters is called stop bit. — P.129

STX Control code that is used for communication between computers. — P.135
Surge Abnormal overvoltage or overcurrent applied momentarily to the electric circuit. — P.47
T
Laser light delivery specification. When the incorporated timesharing unit is operated, laser light
Timesharing is output to a single optical fiber. This function is provided in the timesharing specification of this
laser. — P.95

Unit that mounts mirrors to reflect laser light. Laser light is output to the selected optical fiber when
Timesharing unit the mirror is operated. This unit is incorporated in the laser oscillator section according to the
timesharing specification of this laser. — P.96

TxD Pin for send data out of signal lines of communication connector. — P.130

Water whose purity is unlimitedly close to the ideal water H20 with a purity of 100%. This water is
treated by a combination of strictly quality-controlled ion-exchange resin, active carbon, membrane
filter, UF, UV, etc. As standard, when the resistivity is 16 to 17 Q-cm or more, the water is called
pure water.
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Ultra pure water

Y

SHG is an abbreviation of Second Harmonic Generation. YAG SHG Laser is green laser light in
the visible ray area, resulting from reducing the fundamental wave laser (1064 nm) to half (532
nm) by using a nonlinear optical element. YAG SHG Laser has high absorptivity to copper and

YAG SHG Laser gold, being 4.5 to 20 times higher in absorptivity than the fundamental wave laser. Accordingly,
YAG SHG Laser is suitable for copper welding. In this laser welder, 1064 nm YAG laser light is
converted into 532 nm green laser light by the function of a wavelength conversing crystal provided
in the wavelength conversion unit in the laser oscillator section. — P.21

This means a laser medium that is excited by flashlamp, which is composed of a transparent
YAG rod crystal which is made by adding Neodymium (Nd3+) to Yttrium-Aluminum-Garnet. This rod is
inserted in the laser chamber in this laser. — P.22 and P.34

w

This is a nonlinear optical crystal that is used in this laser welder. As non-linear optical crystals
Wavelength conversion that are widely used as elements for generating the second/third harmonic of Nd: YAG Laser, LBO,
crystal BBO, and KTP crystals can be mentioned. In this laser welder, the KTP crystal is housed in the
wavelength conversion unit.

Work distance Distance from the laser light output position to the target workpiece for laser welding.
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Output Schedule Data Entry Table

#MHOMLIN

r 6666 -0000 | MOT
ADYIANT
r 6666 - 07000 | HOIH
6666 - 0000 1OHS
sdd 0€ - 00 1vad3ay
M 0S°L0 - 0000 HIMOJ MVad
sw 00'G-000 | INIL | IJOT1S?T
% 0°00Z - 0°000 | ¥3mod
E€HSVY 14
sw 00'G-000 | INIL
% 0°00Z - 0°000 | ¥3mod
ZHSY 14
sw 00'G-000 | INIL
% 0°00Z - 0°000 | ¥3mod
LHSV 14
sw 00'G-000 | INIL
sw 00G-000 | ANIL | ILOTISL
INN
gl 14 €L | Cl L OL | 60 | 80 | 20 | 90 | G0 | ¥O | €0 | <O L0 | 00 JONVY
3Ll
31NA3HOS 'ON\ | ONILL3S

I - [XI4: N4 04] a1gel Aiyu3 ejeq sjnpayasg ndinQ

ML-8150A
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Installation and

Output Schedule Data Entry Table

Introduction Part Preparation Part Operating Part Maintenance Part Appendixes
# MHOMLIAN
r 6'666 -0°000 | MO
ADYINT
r 6'666 - 0000 | HOIH
6666 - 0000 1OHS
sdd 0€ - 00 1v3ad3ay
M 0510 -00°00 d3IMOd Mvad
sw 00'G-000 | JNIL 3d401ST
% 0°00C - 0°'000 | ¥3amod
EHSV4
sw 00'G-000 | JNIL
% 0°00C - 0°'000 | ¥3amod
CHSV14
sw 00'G-000 | JNIL
% 0°00C - 0°'000 | ¥3amod
LHSV14
sw 00'G-000 | JNIL
suw 00'G-000 | JNIL 3d0O7TS!
INN
L€ (01 6¢ 8¢ lC 14 T4 144 €c (44 ¥4 0¢ 6l 8l Ll 9l JONVY
IN3LI
31NA3HOS 'ON\ | ONILL3S
Z - [X14:Wy04] @1gel Anyu3 eyeq sjnpayasg ndino
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Output Schedule Data Entry Table

% 0°00¢-0°000 | ¥3mod Sl INIO]
sw 00'G-000 | IANIL

% 0°00Z-0°000 | ¥3mOd vl INIO]
sw 00-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd el INIO]
St 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd 21 INIOG
Sw 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd Ll INIOd
sw 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd oL INIOd
sw 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd 60 LNIOG
sw 00'G-000 | JANIL

% 0°00¢-0°000 | ¥3mod 80 LNIOd
sw 00'G-000 | IANIL

% 0°00¢-0°000 | ¥3Mmod 40 LNIOd
sw 00'G-000 | IANIL

% 0°00¢-0°000 | ¥3mod 90 LNIOd
sw 00'G-000 | IANIL

% 0°00Z-0°000 | ¥3mOd 50 LNIO]
sw 00'G-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd v0 LNIO]
St 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd €0 LNIOG
Sw 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd 20 LNIOG
sw 006-000 | 3INIL

% 0°00C - 0°000 | ¥3IMOd 10 LNIO]
sw 006-000 | 3INIL
1INN JONVY WAL

(‘Alreuondo "oN Jeu3) 3TNAIHOS ‘oN\| ONILL3S

I - [X314:Wy04] @1gel Anu3 ejeq ainpayas ndino




Output Schedule Data Entry Table

Introduction Part

Installation and

Preparation Part

Operating Part Maintenance Part Appendixes

#MHOMLIN
r 6'666 - 0000 | MO
ADYINT
r 6'666-0°000 | HOIH
6666 - 0000 10HS
sdd 0€-00 1v3ad3ay
M 0S°'10-00°00 d3IMOd Mvad
% 0°00Z - 0000 | ¥3IMmOd
0Z LNIOd
sw 00'G-000 JNIL
% 0°00Z - 0000 | ¥3IMmod
61 LNIOd
sw 00'G-000 JNIL
% 0°00C - 0°000 | ¥dmod
81 LNIOd
sw 00'G-000 JNIL
% 0°00C - 0°000 | ¥dmod
/1 INIOd
sw 00'G-000 JNIL
% 0°00¢ - 0°000 | ¥3dmoOd
91 INIOd
sw 00'S-000 JNIL
JINN
IONVY WALl
(‘Ajjeuondo -oN Jeju3) 31NAIHOS ‘ON ONILL3S

Z - [X314:nd04] alqel Anu3 ejeq sjnpayas ndinQ
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Output Schedule Data Entry Table

% 0051 - 0000 | ¥3IMOd
0l INIOd
6666 - 0000 | LOHS
% 0°0S}-0°000 | ¥IMOd
60 LNIOd
6666 - 0000 | LOHS
% 0061 - 0000 | ¥3IMOd
80 INIOd
6666 - 0000 | LOHS
% 0051 - 0000 | ¥3IMOd
20 LNIOd
6666 - 0000 | LOHS
% 0°0S}-0°000 | ¥IMOd
90 INIOd
6666 - 0000 | LOHS
% 0051 - 0000 | ¥3IMOd
S0 INIOd
6666 - 0000 | LOHS
% 0051 - 0000 | ¥3IMOd
0 LNIOd
6666 - 0000 | LOHS
% 0°0S}-0°000 | ¥IMOd
€0 INIOd
6666 - 0000 | LOHS
% 0051 - 0000 | ¥3IMOd
20 INIOd
6666 - 0000 | LOHS
% 0051 - 0000 | ¥3IMOd
10 LNIOd
6666 - 0000 | LOHS
IINM
GL | L | €L | ¢ b | 0L | 60 | 80 | L0 | 90 | GO | ¥O | €0 | ¢O | LO | 0O JONVY
LI
31NA3HOS "ON ONIL13S

I - [INv3s] aiqel Anu3 ejeq onpayos ndinQo

ML-8150A
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Output Schedule Data Entry Table

Installation and

Introduction Part Operating Part Maintenance Part Appendixes

Preparation Part

#MHOMLIN
% 0°0S1 - 0°000 d3IMOd
0¢ LNIOd
6666 - 0000 10OHS
% 0051 - 0°000 d3aMOd
61 LNIOd
6666 - 0000 1OHS
% 005} - 0°000 d3IMOd
8l LNIOd
6666 - 0000 10OHS
% 0°0SL - 0000 d3IMOd
Ll INIOd
6666 - 0000 10OHS
% 0051 - 0°000 d3IMOd
91 INIOd
6666 - 0000 10OHS
% 005} - 0°000 d3IMOd
Sl INIOd
6666 - 0000 1OHS
% 0°0SL - 0000 d3IMOd
1 LNIOd
6666 - 0000 1OHS
% 0051 - 0°000 H3IMOd
€l INIOd
6666 - 0000 1OHS
% 005} - 0°000 d3IMOd
¢l INIOd
6666 - 0000 1OHS
% 0051l - 0000 d3IMOd
L1 LNIOd
6666 - 0000 1OHS
IINN
(X% (0] 6¢ 8¢ 1C 14 T4 144 €c cc X4 0¢ 6l 8l Ll 9l JONVY
INTLI
371Nd3IHOS ‘ON ONILL3S
Z - [Wv3s] ejqel Anyu3 ejeq sjnpayasg ndinQ
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Index

Index

A

acceptance time 99
accessories 24

Air Filter 36, 162, 177
ALARM 71

B

BEAM 62, 66
Beamsplitter 35, 95
Branch Shutter 35, 96, 97
BUZZER 72

Cc

CONTROL DEVICE 65
CONTROL Keyswitch 32
Cooling Water 44, 48

cooling capacity 45
Cooling Water Tank 31, 163
core diameter 87

D

DEIONIZED WATER RES 65, 104
DELIVERY SYSTEM 66
Dimensional Outline Drawings 189
Draining Water 163

E

EMERGENCY STOP Button 32
EMISSION Lamp 33, 102
ENERGY 67
Error No 179
Expander Unit 35
EXTERNAL CONTROL 57, 83
connected 112
Connector 112

EMERGENCY STOP Connector 30, 119
Example Connection of External Output Signals

123

Example Connections of External Input Signals

121
EXT. I/O (1) Connector 30, 113
EXT. 1/0 (2) Connector 30, 117

REMOTE INTERLOCK Connector 31, 120

F

fade function 80

FIX 63, 64

fixed waveform 63

FLASH 64, 75

Flashlamp 44, 169
lamp input power 67

FLEX 63, 64

flexible waveform 63

FORM 75

G

GOOD COUNT 67
grounding work 39
guide light 71

Guide light oscillator 35

H

Head Cover 32

HIGH 67

HIGH VOLTAGE Lamp 33
HV 61

INITIALIZE 71
INITIALIZE Screen 71
Input unit 50
lon-Exchanger 31, 164
lon-Exchange Resin 164

L

LAMP INPUT POWER 67
Laser Chamber 34, 168
Laser Controller 32, 52
Laser Light

down-sloping 64

Fixed waveform 75

Flexible waveform 63, 78

graph display 77

graphically displayed 77, 79

Input Pins of EXT.I/O (1) Connector 114 graphic display 79

Input Pins of EXT.I/O (2) Connector 117 laser output energy 64

Output Pins of EXT.I/O (1) Connector 116 number of laser light outputs per second 65,
Output Pins of EXT.I/O (2) Connector 118 68

PLC 111 output value 76
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Index

peak value of laser output 63 Power input terminals 47
Point 64 POWER Lamp 32
up-sloping 64 Power Monitor Unit 35
Laser light (monitor) powersharing 22, 95
appropriate number of laser light outputs 67, 85 Power Supply Terminals 30
average power 67 PRESET COUNT 66
Lamp Input Power 89 Printer 27
lower limit value 67 PRINTOUT MODE 153, 155, 156
measured value 67 PRINTOUT SCHEDULE 70
total number of laser 67 PRINTOUT Screen 70
total number of laser light outputs 85 PROGRAM UNIT 66
upper limit value 67 Pulse width
LASER POWER MONITOR 104 Maximum Output Characteristics 190
Laser Safety Supervisor 9 PUMP 61
LASER START/STOP button 33, 102
Lens Unit 34 R
lithium battery 176 READY Lamp 33
LOW 67 REFERENCE SETTING 67
REFERENCE VALUE 64
M REF TEMP 71
MAIN POWER Switch 29 REPEAT 68
maintenance parts 159 RESET COUNT 66
MAIN UNIT 66 Resonator Mirror Holder 34
MEMORY SWITCH Screen 73 RS-485 CONTROL 84
Mirror for Power Monitor 35 Code Table 135
MONITOR Screen 66, 88 Communication Schedules 131
Control Codes 135
N RS-232C/RS-485 conversion adapter 27
NETWORK 71 RS-485 (1) Connector 30
RS-485 (2) Connector 31
(o) Set Value/Monitor Value Table 139
Optical Fiber S
Cleaning 174

SCHEDULE 61
SCHEDULE screen 63, 75
Schedule Signal Acceptance Time 98

Connecting 49
Incident Beam Adjustment 173
Maximum Incident Laser Energy 50 i
Minimum bending radius 9, 49 Sharing
Optical Fiber Inlets 36 DIP switch 97
Options 26 sharing specification 95, 97
Oscillation Stabilizing Unit 34 SHG COUNT 67

Output Mirror Unit 34 SHOT 65, 68
Output Unit 51, 173 SHOT COUNT 67

SHUTTER Lamp 32

P S| 66
SIGNAL Connector 30
PANEL CONTROL 57, 83 1 SLOPE 64
password 91 | SLOPE 64
PASSWORD Screen 69, 91 STATUS screen 83
PEAK POWER 63, 105 Sticking Warning/Danger Labels 15
POINT 64 SWITCH 1 73
POSITION AUTO-OFF 71 SWITCH 2 73
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VALUE CHANGE 92
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Water Filter 167
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