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1. DECLARATION OF CONFORMITY

UK HPC Loser LTD
cA

Declaration of Conformity

Business name and full address of manufacturer:

HPC Laser Ltd., Unit B, Ainley’s Industrial Estate, Ainley Bottom, Elland, Halifax, HX% 9JP

MName and address of authorised representative:
Mot applizcable

MName and address of the person in the community authonsed to compile the technical file:
Steve Cockerham. HPC Laser Ltd.. Unit B. Ainlev's Industrial Estate. Ainlev Bottom. Elland. Halifax. HX5 9JP

Description of product (commerdal name):

LSWi 2000/3000

Function, model, type, serial number:
Fiber Laser Welding, Cleaning & Cutting Machine

Place and date of dedaration:
HFC Laser Ltd, 25" May 2023

Mumber of EC type examination certificate:

B-52206A1515, B-522006A1920, B-2206A1921

Declaration:
| declare that the machinery fulfils all the relevant provisions of the following Directives and Statutory Requirements: -

Electromagnetic Compatibility Directive 2014/30/EU Electromagnetic Compatibility Regulations 2016
Low Vieltage Directive 2014/35 Mazchinery Directive 2006/42/EC
Test standards:

EM 150 12100:2010 Safety of machinery — General principles for design — Risk assessment and risk reduction

EMN E0225-1:2014+A11 2021 Safety of laser products. Equipment classification and requirements

EM60825-14:2014 Safety of laser products. A users guide,

EN 61000-5-2:2005+AC:2005 Electromagnetic compatibility (EMC) — part 6-2: Generic standards — Immunity for industrial
emvironments

EN £1000-5-4:2007+A1:2011 Electromagnetic compatibility [EMC) — part 6-%: Generic standards — Emission standard for
industrial environments

Signature:

Steve Cockerham
HFC Lazer Ltd, 25th May 2023
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2. INTENDED USE

The Laserscript LSW range of machines are 2kW and 3kW Fiber Laser Systems intended for the welding,
cleaning and cutting of materials of different thicknesses.

The Laserscript LSW is a Class 4 Fibre Laser Welding machine it uses a laser source wavelength of
1064nm and a maximum output of 2kW (LSW2000i) and 3kW (LSW3000i) to carry out rapid and accurate
welding, cleaning and cutting of materials of different thicknesses.

Care should be taken to ensure that only staff who have received proper training are allowed to operate
the machine. RETRAINING AVAILABLE OR FOR NEW STAFF MEMBERS — CONTACT HPC

Care should be taken to ensure that the national and regional safety and accident prevention regulations
are observed.

If in doubt please consult HPC Laser for advice.

3. MACHINE SAFETY

If the machine is used in an inappropriate manner, outside the recommendations made in this manual or
for purposes other than which it is intended, the machine may become unsafe to use as follows:

o Dangers are presented to the safety of the machine operator and personnel in the vicinity of the
machine

Permanent damage to the machine

Negative functioning of the machine

Always hold the gun at 45 degrees

Never point the beam directly back into the gun

Using the machine outside of the control parameters recommended by HPC Laser could produce any or
all of these dangers and should be avoided.

The machine must NOT be operated if any of the safety features or functions are disabled, overridden or
not functioning correctly, in such circumstances the machine should be switched off and securely
electrically isolated until any such matters are properly rectified.

Safety considerations should be taken in accordance to your “Control of Artificial Optical Radiation at
Work Regulations 2010” & “PUWER” Risk assessment.
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4. LASER SAFETY

The Laserscript LSW Fibre Laser Welding machine is a class 4 laser product, as defined in International
Standard EN 60825-1.

The Laserscript LSW Fibre Laser Welding machine comes equipped with outputs/inputs for external
Interlocks as per your own requirements. Please Contact HPC for compatible Interlocks

Safety considerations should be taken in accordance to your “Control of Artificial Optical Radiation at
Work Regulations 2010” & “PUWER” Risk assessment.

Please consult HPC Laser for the specific characteristics and capabilities of your particular machine.
DO NOT allow personnel who have not received the appropriate training to operate the machine.
Training of new personnel should include instruction on, but not limited to:

Inform staff about the possible dangers and safety features

Ensure staff are aware what protective equipment should be worn

Define responsibilities for safety, operation, maintenance, setting up work and service
Require that personnel receive, read and understand a copy of this operation manual

Lasers can cause burns if they are allowed to come into contact with skin. The operator should be
protected from direct and reflected laser radiation by wearing suitable protective eyewear, gloves, safety
boots and other suitable protective equipment such as suitably rated coveralls.

The Laserscript LSW should be operated in a segregated area to protect others from direct and reflected
laser radiation.

Please familiarise yourself with the specific regional and national health and safety requirements
applicable to the area of operation.

Please read the manual properly, before installation and operation. Damage to persons and/or materials
can result from not following individual points of the Operation Manual!

The symbols below are used for easier understanding of the Operation Manual:

If the Operation manual is not properly observed, this represents a danger for the
operator and maintenance personnel

%”ié Caution: NEVER look directly at the laser beam.

The machine must only be operated when setup and adjustment has been carried
out in accordance with this manual.
[ ]
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The system must only be operated, maintained and repaired, by a user who has
had the training and is experienced with the dangers of the machine.

Without Safety precautions the following risks exists with exposure to Laser
Radiation.

Eyes: Burns to Cornea

Skin: Burns to exposed areas

Clothing: Risk of Fire

NEVER try to modify or disassemble the laser and do not try to start up a system
that had been modified or dissembled

gl al’e

CLASS
4
LASER
PRODUCT

-

DANGER RADIATION HAZARD
Indicates a danger of exposure to hazardous invisible and visible laser radiation.

CLASS 4
LASER PRODUCT
e

DANGER RADIATION HAZARD
Indicates a danger of exposure to hazardous invisible and visible laser radiation.

CLASS 4
LASER PRODUCT
ey snecs

DANGER RADIATION HAZARD
Operate in a segregated area to protect others from direct and reflected laser
radiation.

5. FIRE SAFETY

The high intensity of a laser beam can produce extremely high temperatures as materials are melted and
blown away while cutting/welding.

Oxygen and nitrogen are commonly used when laser cutting metals. Sparks are often created during the
cutting process. No flammable or combustible items should be left in the workspace to avoid the sparks

creating fire.
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Ensure that any oil spills or presence of other flammable liquids in the area around the machine are
removed quickly as they can increase the fire risk.

Do not attempt to cut materials that are highly flammable, explosive or produce toxic by-products.
Be aware that materials that have been laser cut can be HOT,

Always ensure the machine is free of clutter, debris and flammable materials before and after use.
Always keep a suitable and properly maintained fire extinguisher nearby.

Ensure Hot Works controls are under taken before, during and after all welding operations.

FIRE HAZARD
Operators must take precautions to avoid causing a fire by igniting flammable

material.

GAS CYLINDER HAZARD

The gas cylinder must be protected from high temperatures, sparks, and flames.
Cylinder should be secured to prevent it from tipping over.
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6. ELECTRICAL SAFETY

The LSW Fibre Laser Welding machine contains potentially dangerous voltages and any enclosures
containing electrical cables and parts should not be accessed by unqualified personnel.

Please observe all electrical warning labels placed on the machine. REMEMBER
that potentially dangerous voltages may be present

Electrical enclosures must in all cases be opened only by suitably qualified personnel.

If the machine requires any modifications, they must be carried out by a professional laser engineer.
Contact HPC Laser to discuss any such requirements.

Do not attempt to access any electrical components until at least 5 minutes after power has been
completely disconnected from the machine. High voltage currents are present in power line terminals for
a period after switching off

7. PPE

If the machine is used in an inappropriate manner, outside the recommendations made in this manual or
for purposes other than which it is intended, the machine may become unsafe to use as follows:

o Dangers are presented to the safety of the machine operator and others.

Consideration should be taken for the use of PPE in accordance to your “Control of Artificial Optical
Radiation at Work Regulations 2010” Risk assessment.

Minimal PPE Recommendations

e Full Face protection: 900-1080nm OD 7+, 900-1080nm D LB6 + IR LB& LP S (EN 207
Specification)

e Suitable Coverall Protection and Gloves

e Consideration should be taken into account for UV & IR protection during operations

Please contact HPC for your specific Welding Mask Requirements

8. FUME EXTRACTION
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Research shows that exposure to mild steel welding fumes can cause lung cancer and possibly kidney
cancer in humans. There has been endorsement and reclassification of mild steel welding fume as a
human carcinogen.

Welding activities must be carried out in ventilated areas and if exposure controls are not adequate,
suitable respiratory protective equipment (RPE) should be worn to minimise the risk from the residual
fume.

To control the risk suitable engineering controls for all welding activities indoors will be required e.g.
Local Exhaust Ventilation (LEV). Where (LEV) does not adequately control exposure, adequate and
suitable respiratory protective equipment (RPE) should be provided.

Welding should not be undertaken without suitable exposure control measures, as there is no known
level of safe exposure. This is applicable to indoors and outdoors.

Risk assessments should reflect the change in the expected control measures

FUME HAZARD

Always weld in an area with adequate ventilation and use a fume extraction
system to remove vapours, particles, and hazardous debris from the welding
processing area.
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9. MACHINE SAFETY CONTROLS

HPC Loser

Loser experfts since 2007

RESET SHUTTER

LSW-2000i

2000W L' ASER WELDING / CUTTING / CLEANING MACHINE

HPC LAS! RLTD., CASTLE MILLS, SADDLEWORT! ROAD, ELLAND, HX5 ORY, UNITED KINGL OM
TEL: +44 1422 310800 E: SALES@HPCLA! :R.CO.UK W: WWW.HPCLASER.CO.UK

Emergency Stop Emergencey Stop Reset Safety Shutter Control
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10. MACHINE SAFETY CONTROLS (EXTERNAL INTERLOCKYS)

Pin 1 Interlockl
Pin 2 Channel 1

Pin 3 Interlock 1
Pin 4 Channel 2

Pin 5 Interlock 2
Pin 6 Channel 1

Pin 7 Interlock 2
Pin 8 Channel 2

Pin 9 Interlock 3
Pin 10 Channel 1

Pin 11 Interlock 3
Pin 12 Channel 2

Pin 13 24v DC
Pin 14 Ov DC

Pin 15 GRND
Pin 16 Beacon
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11. WARNING LABELS

CLASS 4
LASER PRODUCT
e
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11. WARNING LABELS

"

CLASS
4
LASER
PRODUCT
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12. WATER COOLING

The LSW laser machine must only be operated when a constant flow of cooling water is available to cool
the laser source. We strongly recommend only using the water chiller that was installed with the
machine. Deionised water is preferred for filling the water chiller, tap water should be avoided.

If water temperature cannot be maintained above 5°C please use a Laserscript approved antifreeze in
the water-cooling system (see the Laserscript website or contact your local distributor for more details)

WE RECOMMEND THAT ONLY LASERSCRIPT APPROVED ANTIFREEZE, AVAILABLE TO ORDER
FROM YOUR LOCAL DISTRIBUTOR IS USED IN THE LASER WATER COOLING CIRCUIT. OTHER
PRODUCTS, INCLUDING COLOURED AND AUTOMOTIVE ANTIFREEZE MAY DAMAGE HOSES
AND SEALS AND MAY INVALIDATE YOUR WARRANTY.

13. MACHINE AUTHORITY AND ACCESS

The LSW machine is supplied with several sets of access keys for personnel with varying levels of
authority as follows:

¢ Main on/off key for the control panel — for site approved operators
e Cabinet keys for access to machine control devices

ONLY allow properly trained and qualified personnel to operate the machine.

14. MOVING, LIFTING AND HANDLING

In most circumstances, the delivery, unloading and installation will be supervised by a qualified HPC
Laser engineer.

The LSW is an extremely heavy machine (please request exact weight of your machine configuration
from HPC Laser if required), and attempts to lift or move the machine without substantial mechanical
assistance should not be made.

DO NOT lift the machine any higher than is necessary for the intended operation and ensure that all local
safe lifting regulations are adhered to.

Ensure that any lifting equipment used is suitably rated for the weight involved and any inspection
requirements for lifting equipment are in place before proceeding.

NEVER walk under a suspended load

OBSERVE local safety regulations for the handling of heavy loads

Unload the machine from the delivery vehicle either using a suitably rated fork lift truck with a sufficient
fork length or a delivery vehicle with a suitably rated crane function.

Move the machine from the delivery point to its permanent location using suitable mechanical handling
devices such as jacks, skates and rollers.

15. UNPACKING, LOCATING & SECURING MACHINE
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The LSW is suitable only for use indoors and should not be used outdoors under any circumstances. The
machine must be installed in a clean, dry and warm environment between 5°C and 25°C, with good air
circulation, away from direct sunlight, free from excessive humidity (maximum 70%) with minimal
vibration and no risk of mechanical shocks.

In most cases, HPC Laser will supervise the machine installation and no special considerations to
unpacking are required on the user’s part.

The machine should be located on a flat surface, in an area with level flooring and suitable access
around the machine for ventilation and access to cabinet doors when required.

Open the machine packaging, wearing protective gloves and eye protection where appropriate.

If possible, retain all packaging in case the machine ever needs to be relocated or shipped
elsewhere. Otherwise, environmentally dispose of all packaging safely and responsibly according to
local regulations.

Ensure the machine is positively secured and will not move during operation.

Remove all remaining transit packaging and protection.

Note: The extraction fan and water chiller are typically hard-wired into the electrical supply from the
main machine panel.

Familiarise yourself with the keys supplied with the machine and their corresponding locks.

Insert the appropriate key into the on / off key switch.

16. STORAGE

In cases of the laser machine needing to be placed temporarily into storage, it should be located in a
warm, dry and clean environment, free from dust and vibration.

In cases of long-term storage, it should be packed into a protective timber crate with a desiccant placed
into the crate and then stored in a warm, dry and clean environment, free from dust, excessive humidity
and vibration.

Further details regarding specific storage requirements can be obtained from HPC Laser.
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17. MACHINE MAINTENANCE

Before any cleaning and maintenance work commences, please ensure the
machine is switched off and remove the mains plug from the electrical supply

You should always check at least once a day, whether dust has accumulated in
the laser system. In case of soiling the machine must be cleaned. The cleaning
interval strongly depends on the type of metal that is being used. Please bear in
mind that only a clean machine guarantees optimal performance and reduces the
service recommendation.

CAUTION - Always keep the system clean, as flammable parts in the working
area raise the fire hazard.

> BB P

The system must only be operated, maintained and repaired, by a user who has
had the training and is experienced with the dangers of the machine.

Laser head consumables:

The laser cutting head incorporates several consumable items which should be cleaned regularly and

replaced periodically.

General Cleaning:

1. Move the laser head so it is easier to access the work area to clean it, and also to the place
where you need to clean.
2. Make sure the machine is switched off and isolated from the electrical supply before starting work
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18. DISPOSAL

Do not dispose of the LSW machine with general industrial, household or
domestic waste!

Electrical and electronic devices must be disposed of in accordance with local
regulations for electrical and electronics disposal and recycling. We recommend
the use of a large machine decommissioning contractor to assist with machine
disassembly and disposal.

Please contact your local authority or HPC Laser for further assistance
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19. MACHINE OPERATIONS: Wire Feeding

Connect the two cables to the rear of the wire feeder

Select the appropriate size feed rollers

Open wire feeder by lowering the red handles

Hand feed the wire into the feeder

Feed the wire manually through rollers and close the wire feeder

B e g wise fedoing cystern 4
- m

F;e;ngmeed 6 0
=~ OV, J@sm

Manually feed wire through the machine to the nozzle using the
L display screen on the wire feed unit

The filler wire is now ready to use during welding operations if
required
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20. MACHINE OPERATIONS: Laser Welding System - Machine Display

Scan speed 400mm/s recommended

Scan width altered to required weld width

Peak power guide: 400W per/mm of material thickness
Duty cycle 100% recommended

Frequency 2000Hz recommended

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings

— — — — — ———— —r— ——— - — s (s

Laser enablé ‘

canwidth 3.00 mm  Indicationof ¢§
£5 : ; - red light '

Peakpower 1750 W

: Weldinf; mode ;Cm“""'@'w
% ; F g

_—Hz 7 Secure 19ck @

o Chiller alarm!
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20. MACHINE OPERATIONS: Laser Welding System - Machine Display

e Laser enable disables the welding output
e Indication of red light disables the red dot indicator
¢ Welding mode enables the spot-welding mode

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings

‘»"S‘ti:arn;‘s;;)'eed,ﬁ 400. 0 mm/S: Laser enable |

Csamwit 3.00  mm o inditonol (T

- red light

*‘irj":fl{’,eakpﬁwe-‘r'r " -1750 -
(100 %

2000 Hz Secure lock (@)‘

Welding mode | Eaid
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21. MACHINE OPERATIONS: Laser Welding System - Machine Settings

Scanspeed  400.0 mm/S

Duty cycle
Frequency 2000

Hz Secure lock \Q}

O Chilecatam

Laser enable l

Scanwidth 3,00 mm Indication of
¢ red light LINE(SS
Peakpower 1750 W .
? Welding mode () -
100 %
£ e -
)

To alter any machine settings
" Press The Technology tab

Scanwidth (3. 00 | mm

s S g

Peakpower|1 750  |w E‘J‘iﬂj :

 Duty cycle [TOO 1o B
= Frequency 2000 Hz

OO

The laser welding adjustment screen is found here
L Press the setting you needed to adjust

Adjust to required setting using the keypad

L Then press OK

Scan speed ’:T__UE @ mm/S
Scanwidth (3. 00 | mm
Peak power [17 5@ w

; Duty cycle [TOO 1 %

= Frequency |2000 Hz

Adojouyaa uowwoy

Then press
Save

Import
Return this will return you to the home screen
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22. MACHINE OPERATIONS: Laser Welding System - Machine Start-up

Connect the machine to power source
L Turn Emergency Stop Clockwise to dis-engage

Press the Blue button to reset the safety circuit
| The light should go off

Turn the Production Key to the “On position”

Press the Start button and the active light will go
| Red

| Press the Start button again and this will show Red

Depress the Red Shutter button
= The welder is now operational
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23. MACHINE OPERATIONS: Laser Welding System — Welding Operation
R Y em

Set appropriate feed rate if using filler wire
Ensure Run is green

NOZZLE SELECTION

[—sutgom | comerjom | teesomt | topjoin | eagesoi

Select the appropriate nozzle for your weld

a AN & @ O
§ ¢ ¢ § ¥
P ® ® B ®
® ® 1 ® @

Connect the earth signal to material to be welded

Contact the nozzle with the Material and squeeze
the trigger to weld
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24. MACHINE OPERATIONS: Laser Cleaning System — Set-up

First remove the nozzle assembly and wire feed
from the welding gun

Press the orange button on the screen to enter the
laser cleaning mode

About to enter the laser cleaning system,
please confirm whether to continue!

Press Continue

Please power off and restart!

You will now be instructed to power off the machine

Reset the machine with the RCD at the rear of the

machine

Scanni Laser enable (YT 1 i

Samming 100 i [ on G M
Scanwidth 40,00 mm ~

Peskpower 500w indicatonof (IVECRIL) @
Duty cycle 100 % w = -

Frequency 2000 Hz.

@TE otting
9‘ Chilleratarmt }, | .:. ;
£ |

The Laser cleaning system is now operational
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25. MACHINE OPERATIONS: Laser Cleaning System — Machine Display

Scanning frequency 100Hz recommended

Scan with altered to required cleaning width

Peak power 500w recommended maximum output
Duty cycle 100% recommended

Frequency 2000Hz recommended

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings

" Laser cleanmg system @)
Scanning 100 Hz Laser enable (@YTL ™ @m
frequency | .

Scan width 40. 00 mm t 2
Peak power 500 W Indication of

red light

: Feie | Technology
Duty cycle 100 % J i

Frequency 2000 Hz | p

_ ~ =] Monitor
o Chiller alarm! - e g
<>
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e Laser enable disables the cleaning output
e Indication of red light disables the red dot indicator

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings
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26. MACHINE OPERATIONS: Laser Cleaning System - Machine Settings

Scanni

T e
Scanwidth  40.00 mm
Peakpower 500 w
Duty cycle 100 %

Frequency 20000  Hz

i o

Indication of
red light

" Press The Technology tab

m To alter any machine settings

Scanning frequency | [ ()()

Frequency

i

o

=3

Scan width 140,00 jmm E
[t 3

Peak power 500 }w 3
e s

Y =2

Duty eycle 100 % s
2

(2000 e

Laser cleaning system [

|Hz

The laser cleaning adjustment screen is found here
| Press the setting you needed to adjust

Adjust to required setting using the keypad
L Then press OK

Scanning frequency | 100 Bz o
=]
Scan width 10,00 |mm ]
: =
Peak power (500 w Z
=
= ~ a
C Technol 2
Duty cycle 100 j% bt s
. 2

P eaency (2000 |ux

Laser cleaning system [

Then press

Save

Import

Return this will return you to the home screen
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27. MACHINE OPERATIONS: Laser Cleaning System - Machine Start-up

Connect the machine to power source
L Turn Emergency Stop Clockwise to dis-engage

Press the Blue button to reset the safety circuit
| The light should go off

Turn the Production Key to the “On position”

Press the Start button and the active light will go
| Red

| Press the Start button again and this will show Red

Depress the Red Shutter button
= The Cleaning System is now operational
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28. MACHINE OPERATIONS: Laser Cleaning System - Machine Operations

Cleaning Operations will begin by depressing the trigger on the welding gun
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29. MACHINE OPERATIONS: Laser Cutting System — Set-up

First remove the head and wire feed from the
welding gun

Press the orange button on the screen to enter the
laser cleaning mode

About to enter the laser welding system,
please confirm whether to continue!

Press Continue

Please power off and restart!

You will now be instructed to power off the machine

Reset the machine with the RCD at the rear of the

machine

tserweting
Scanspeed  400.0 mm/S  Laserenable mj
Scanwidth ~ 3.00 mm Indication of M—;‘J
red light
Peakpower 1750 W L
Welding mode @: i)
Duty cycle 100 %
Frequency 2000 Hz Secure lock |\
o Chilleealarm!
=

ECHNOLOGY,

s

@

The Laser welding/cutting system is now
operational
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30. MACHINE OPERATIONS: Laser Cutting System - Machine Display

Scan speed 400mm/S recommended

Scan width altered to minimal cutting width
Peak power 400w per/mm of material thickness
Duty cycle 100% recommended

Frequency 2000Hz recommended

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings

Scanspeed  400.0 Laser enable |
width - 3.00 ~ Indication of §§
: ’ : ~ redlight '

Welding mode ._Cfnf"u"‘vf M

Secure ipck @
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30. MACHINE OPERATIONS: Laser Cutting System - Machine Display

e Laser enable disables the welding/Cutting output
e Indication of red light disables the red dot indicator

Specific material settings can be adjusted during installation
Please contact HPC for specific material settings

©400.0 mm/s Laserenable

idh 3.00 mm Indicationof [ )
£y EEE e - red light A
~ Peakpower 1750 W | ¥
P A e - Welding mode {_
29 100 - % %
2000 —Hz - Secure lock (@)"

- o Chiller alarm!

LSW23000i/EN/2024D



31. MACHINE OPERATIONS: Laser Cutting System - Machine Settings

Scanspeed  400.0 mm/s  Laserenable
Indication o{

Scanwidth 3,00 mm
% red light LIN E

Peakpower 1750
I Welding mode (g
Dutycycle 100 %

Frequency 2000

To alter any machine settings
" Press The Technology tab

o ;
‘-xw tp] {rechnotomyf. |
o 3
Scanwidth (3. 00 |mm S BT

Peakpower@.)ﬂ W

Duty cycle WO 1os B i [r_]
S e oieng

Hz

~ trequency (2000

The laser welding/cutting adjustment screen is
found here

" Press the setting you needed to adjust

Adjust to required setting using the keypad
L Then press OK

Scan speed [400. 0| muys Fromef heoset] o |
—_— nology| Techy 'D’] (Technole ' a |

g
Scanwidth (3. 00 | mm | g
s SRS B S 3 {
Peakpower |1 750 | w ﬁn j r.zd. i IT“‘"’:’bnf 'i ; |'
& ey | Z
e
: l

A3

Duty cycle WO ] % B o [r_]
S e oieng
: o]

~ trequency [2000 |m

Then press
Save

Import
Return this will return you to the home screen
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32. MACHINE OPERATIONS: Laser Cutting System - Machine Start-up

Connect the machine to power source
L Turn Emergency Stop Clockwise to dis-engage

Press the Blue button to reset the safety circuit
| The light should go off

Turn the Production Key to the “On position”

Press the Start button and the active light will go
| Red

| Press the Start button again and this will show Red

Depress the Red Shutter button
~ The welder is now operational
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33. MACHINE OPERATIONS: Laser Cutting System — Cutting Operation

Select the appropriate nozzle for Cutting
Operations

Connect the earth signal to material to be welded

Contact the nozzle with the Material and squeeze
the trigger to cut
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34. Super Weiye Double Pendulum Welding System

This manual covers the basic installation, factory setting, operation and
maintenance service of SUP series double pendulum welding head products.

The product covers double pendulum platform welding guns and self-developed
control systems, and is equipped with multiple safety alarms and active safety power
off and light off settings. This product can be adapted to various brands of fiber
lasers; the optimized optical and water-cooled design allows the laser head to work
stably for a long time under 2000W
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Figure 1.1 Schematic diagram of double pendulum welding head

e Basic features: self-developed control system, with multiple security alarms,
smaller size, flexible operation, and easy to use.

e More stable: All parameters are visible, real-time monitoring of the status of

the whole machine, to avoid problems in advance, more convenient to troubleshoot
and solve problems, to ensure the stable operation of the welding head.

e Process: Process: all parameters are visible, the welding quality is more

perfect, the deformation is small, and the penetration is high.

e Stable parameters and high repeatability: the determined nozzle air pressure

and lens state, as long as the laser power is stable, the process parameters must be
repeatable. Greatly improve efficiency, while also reducing operator requirements.
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1.10perating environment and parameters

Supply voltage 220V£10% AC
(V) 50/60Hz
Place the Flat, no vibration and
environment shock
Working
environment 10~ 40
temperature (°C)
Working
environment <70
humidity (%)
Cooling method Whater cooling
Applicable 1064nm (£10nm)
wavelength
Applicable <2000W
power
Collimation D16*4.5/F60
Focus D20*4.5/F150
Reflection 15.2*15.2 T1.6
15.2*20 T1.6
F’ro.ti_actn:re lens 18%9
specifications
Maximum
supported air 15Bar
pressure
Focus vertical
. +10mm
adjustment range
Effective clear
12mm
aperture
Weight 1.4kg
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1.2Attention information

(1) Ensure reliable grounding before supplying power.

(2) The laser output head is connected with the welding head. Please
check the laser output head carefully when using it to prevent dust or other
pollution. When cleaning the laser output head, please use special lens
paper.

(3) If the equipment is not used in accordance with the methods specified
in this manual, it may be in an abnormal working state and cause damage.
(4) When replacing the protective lens, please make sure to protect it.

(5) Please note: When using for the first time, when the red light cannot
come out of the copper mouth, be sure not to emit light.

2.Installation and connection

2.1 General definition of controller wiring (see below for detailed definitionexplanation)

ign
Plug Definition Sig Detailed explanation
al type
Ent Connect to V2 of the 15V
-15V or switch power supply and provide
15V-
Ref
Connect to any COM of 15V
GND erence switch power suppl
place P PRIy
Connect to V1 of 15V
Power Ent o .
+15V switching power supply, provide
supply er 15V+
Ref -V connected to 24V
GND erence switchin wer suppl
place g po PPly
+V connected to 24V
Ent

+24V or switching power supply
Power ground

Ref
G erence Power ground
place
Sen Data direction: controller —
LCD R der LCD screen
screen —
T Rec Data direction: LCD screen—
eiver controller
Vv Out Provide 24V power supply for
put LCD screen
Signal GND Ref Signal ground
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interface 1 Brence
place
The polarity of the alarm signal
Alr pressure Ent | can be set on the setting page,
alarm signal Br and sat to low level alarm when
not in use
Ref
GHD erence Signal ground
place
Water The polarity of the alarm signal
Ent | can be set on the setting page,
r:{:-t::I?r alarm er and set to low level alarm when
signal |
not in use
Securely
ok the . _In The double pendulum welding
reference isolation
system needs to short the Sand &
ground pins.
Safely lock Ent
er
Welding Ref
head light switch | erence Contralled by the user.
1 place Mormally open circuit, signal
Welding Ent interface 2 and 3 cutput when pins
head light switch or Tand & are on,
2
Feserved Ent
irpt &1 Reserved
Reserved Out Reserved (synchronized with
output put 4 foot air valve signal)
E5E0 Protection Erer:zr Signal ground (reference
wahe place ground of pin 2/4)
Protection Ot Air valve open: output 24V,
valve+ put Air valve dosed: output OV,
Wire feed- Wira feeder switch signal, 576 pins
Wire feed+ are shorted when feading wire
Laser Ent )
) Laser alarm signal
abnarmal signal er
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Laser light Cut
=Erig . Enalde signal of laser
enakle put
24V output Ot 24V output, directly output 24y
put waltage after power on.
Ref
GND arence Reference ground (reference
ground for pin 1/2/3/5)
place
O-~10v Ot Connact to the analog guantity
analog quantity put of the laser DA+
RE-(PWM-] Out Laser pula.r:: waclth modulation
put signal-
RF+ Out Laser pulse width modulation
(PN put signal+

definition is shown in the figure above

2.1.1 Controller power supply terminal

The power supply terminal uses a 5P interface, and the supplied 24V switching power
supply and 15V switching power supply are used for power supply.

Please note that the 15V switching power supply distinguishes the positive and
negative poles, V1 is connected to 15V+, V2 is connected to 15V-, and any COM on
the 15V switching power supply is connected to pin 2 GND!

Please note that the switching power supply must be grounded!

2.1.2 Controller LCD screen

The LCD screen wiring is included with the machine, just connect directly, the specific

LSW23000i/EN/2024D




2.1.3 Controller signal interface 1

Signal interface 1 end uses 8P interface, ready for signal related

(DI(2)Pin is the air pressure alarm signal input, if you need to enable (wiring required),
please set the air pressure alarm level to high in the background, otherwise it is low
(3)/(®)Pin is the water tank alarm signal input, if you need to enable (wiring required),
please set the water tank alarm level to high in the background, otherwise it is low
(5)The number pin is the reference ground for the safety ground lock

(6)The No. pin is a safety ground lock of the welding head, and it is shorted to the No.
5 corner

(7)The No. pin is the switch of the welding head

(8)The No. pin is the light switch of the welding head, and the No. 7 corner is
controlled by the user platform

Please note that only when there is no alarm, and the signal of the safe lock and
trigger button is on, the output signal of the subsequent port will be sent out

2.1.4 Controller signal interface 2

The 2 end of the signal interface uses a 6P interface, and the air valve is related to the
wire feeding

(DReserved feet

(2)Foot reserved foot(3)/(4) The foot is the valve 24V output, the control board has built-
in relay, you can directly connect the valve

(3)I(6)The pin is the signal wire of the wire feeder, the signal port of the wire feeder,
regardless of positive or negative

2.1.5 Controller signal interface 3

Signal interface 3 uses 7P interface, laser related

(DPin is the laser alarm signal input +. If you need to enable it (wiring is required),
please set the alarm level to high in the background, otherwise it is low

(2)Pin is enable+, connect to laser enable+

(3)The pin is 24V output, directly output 24V+ after power on

(#)Pin No. is a common ground (reference ground for No. 1/2/3/5)

(5)The number pin is analog quantity + output, the analog quantity is given

(6)Pin is PWM-modulation signal

(7)The number pin is PWM+ modulation signal

1 itertaces | [t tertces | [stenatiesertnes |

Laser welding controller

y(OV)
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2.3 Optical input interface

SUP welding head is suitable for most industrial laser generators. Commonly

used fiber connectors include IPG, Ruike, Chuangxin, Fibo, Tottenham, Jept, Kaplin,

etc. The optics must be kept clean, and all dust must be removed before use. The

torch head must be placed horizontally when the optical fiber is inserted to prevent
dust from falling into the interface.

2.4 Shielding gas and water chiller interface
The water pipe and air pipe interface can be installed with a hose with an outer

diameter of 6MM and an inner diameter of 4AMM,Water inlet and outlet pipeline
(Regardless of the direction of entry and exit) , As shown below :

DS g ——

The cooling system is divided into the water circuit part of the welding head and
the water circuit part of the optical fiber head, which are connected in series, as
shown in the figure below :

Rourey Uty dliee In out
”"”""I b Fiber head "—’ Welding head

R(mm temperature water in null

LOw temperature water out

Low temperature water in
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2.5 Welding gun and control box connection interface

The double pendulum welding head is connected with the control box through

a DB25 connection line. One side of the connecting wire is a male connector, and one
side becomes a female connector. The female head is connected with the control
box, and the male head is connected with the welding head.

3.Control panel operation guide

Laser welding system '
v

Scan spoed mm/S Laser enable A W
- : X ‘ % y
Scan width mm Indication of

red light

Peak power w
Weldlng mode ECHNOLOGY |
Duty cycle % —
Frequency Hx Secure lock
i, SETTING )
& L

(DIn this interface, you can see the current process parameters (the process cannot
be modified on this page) and instant alarm information.

(2)When powered on Enable is ON by default, indicating that the red light is LINE by
default, and the welding mode is continuous

When the enable is turned off, the enable signal will not be sent to the laser, which
can be used to try out the gas function

Turn off the red light indicator, no power will be supplied to the motor. At this time, the
red light is a point used to adjust the center

The welding mode is divided into continuous and spot welding. When spot welding is
selected, the spot welding type needs to be set on the setting page

(3)The safety lock is divided into gray and green. When the 5 and 6 pins of the signal
interface 1 are short-circuited, the display is green. At this time, the light can be
emitted by controlling the signal pin "welding head light switch 1, 2".

Laser welding system v nets
Scanning frequency Hz
Peak power w 8

Duty cycle %%

Pulse frequency Hz — Q

Diameter mm

Round:
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Scanning frequency range: 30~200Hz;

Peak power range: 1W~laser power set on the setting page;

Duty cycle range: 0~100%, the default setting is 100%, usually no need to
change;

Pulse frequency range: 5~100000Hz, 5~5000Hz is recommended;
Diameter: 0.01~6mm.

Laser welding system v els
Scanning frequency Hz
Peak power W O

Duty cycle %

Pulse frequency Hz —— Q

Width mm

High mm

Rotation angle - SZW}

8 Font:

Scanning frequency range: 30~ 200Hz;

Peak power range: 1W~laser power set on the setting page;

Duty ratio range: 0~100%, 100% is recommended;

Pulse frequency range: 5~100000Hz, 5~5000Hz is recommended;
Left and right width: 0.01~6mm;

Vertical height: 0.01~6mm;

Rotation angle: 0~360°.

Laser welding system v e

Scanning frequency Hz

Peak power w O 8

Duty cycle %

Pulse frequency Hz o
Width mm
Rotation angle .

Font :

The scanning frequency range is 30~200Hz;
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Peak power range: 1W~laser power set on the setting page;

Duty ratio range: 0~100%, 100% is recommended,;

Pulse frequency range: 5~100000Hz, 5~5000Hz is recommended;
Width: 0.01~6mm;

Rotation angle: 0~360°.

Laser welding system v ot
Scanning frequency Hz

Peak power w O 8

Duty cycle 9%

Pulse frequency Hz ¢
-
Width mm

High mm

Rotatlon angle $ S;W(}\'
//A

Star shape:

Scanning frequency range: 40~ 200Hz;

Peak power range: 1W~laser power set on the setting page;

Duty ratio range: 0~100%, 100% is recommended;

Pulse frequency range: 5~100000Hz, 5~5000Hz is recommended;
Left and right width: 0.01~6mm;

Vertical height: 0.01~6mm;

Rotation angle: 0~360°.

Precautions:

(D The process interface contains the process parameters for debugging. This version
has a total of four graphics. Click the graphics to adjust the size and angle of the
corresponding scan shape.

(2)The parameters of the craft page can be modified, click the input box to modify,
click OK after modification, then save, and click import when using it
(modify-save-import).

(3)Some lasers cannot emit light with a power lower than 10%. When the peak power
of the craft page is less than 10% of the maximum power of the laser on the setting
page, all output signals are normal, but light may not be emitted.

(4) The duty cycle is 100% by default, and usually does not need to be changed. At
this time, the pulse frequency does not work. If you need to use it, please adjust it
according to actual needs. Example: 300W peak power, 50% duty cycle, and 1000Hz
pulse frequency.At this time, the light emission period is 1mS, 0.5mS emits light at 300W, 0.5mS does
not emit light, and cyclically reciprocates. At this time, the air blasts at the welding
place and abnormal noise is normal. The actual situation is subject to the laser
parameters.

(5) Click the Help button at the top right of the screen to get more related parameter
explanations.
(6)More reference crafts can be viewed in the craftsmanship of the WeChat applet.
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Password 123456, you need to click save after each setting

(DThe laser power is the power of the laser used, please fill it in correctly.

(2)The switch air delay defaults to 200ms, and the range is 0ms-3000ms.

(3)When the light is turned on, it gradually progresses from N1% of the process
power to 100%; when the light is turned off, it gradually progresses to N2 from 100%
of the process power; (as shown in the figure below)

3
Povwsrer

Waldong poevsr
(Permakn e

Initisl ourtput
TR0
M1}
Lasai aff
e [N
7 >
m i Tims
start up Exteimal stop Lasdr s1op

Generally, the preset switching optical power is 20%, and the switching optical
progressive time is 200ms.

(#)Wire feeding delay compensation is the wire feeding advance time relative to the
light signal, which can be used in conjunction with the withdrawal function, and it is
not set by default

(5)The maximum temperature alarm threshold is 65°C. When the value is set to 0, the
temperature alarm will not be detected.

(6)Scan correction coefficient range 0.01~4, coefficient target line
width/measurement line width: generally 1.
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(7)Laser center offset -3~3mm, reduce it and move it to the left, increase it and move
it to the right, used to adjust the axis of the red light center

(8)The air pressure/water cooler/laser alarm level signal defaults to low level. When
this alarm signal is used, if an external air pressure alarm is installed, change it to high
level to be effective, otherwise an abnormal alarm will occur, other alarm signals The
same is true.

(9)Spot welding duration is the light emitting time when the trigger is pulled, even if
the button is released, the light will still be emitted according to the elapsed time (spot
welding function)

(19Spot welding interval time is the stop light time between two spot welding after
pulling the trigger button (spot welding function)

iDClick the HELP button on the upper right to get more related parameter explanation.

Laser welding system v

Tapet sigral

Laser trogger uges
Safedy ok the sisal

Laser ke stgrad

+15V supply voltage v

15Vpewer spply v
vehagr
X mA
24V ourvers
m\
A5V carrene

This page displays the status of each signal and device information. Please note
that this monitoring interface will only be displayed when the setting interface is in
Chinese, otherwise it will be the monitoring of other old versions

®Input signal status

Laser trigger signal: Press the hand-held welding trigger, the 7 and 8 pins of the
signal interface 1 are turned on, and the status changes from gray to green to take
effect.

Safely lock signal: safely clamp on the workpiece. When the copper nozzle of the
gun head touches the workpiece, the status will change from gray to green to take
effect.

Laser/water cooler/air pressure alarm signal: monitor the real-time level status
input from these interfaces.

T——
Trrpeze sl jprial wuatus

Laser trigger signal

Ralvly Inck the nigrnal
lusser alares s
Warer codler alarm signal

AIT presyre e sgmal
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(@Output signal status

When the signal is output, the signal in this area changes immediately and can

be directly visualized. The monitoring signal is a real-time detection circuit signal,
which fluctuates within a certain range and has an error of less than 0.3V from the
final output signal.

Dhutput sigmal stathes
FVM
Laser enable

Analog quantiry

o =R

¥alve enable

Wise lece enukle

(3®)Basic equipment information

Device authorization: The device can be authorized for the duration of use. When
the device is used for more than the set time, the authorization is displayed as
terminated. The factory default authorization is valid for a long time. If you need
encryption and decryption, please contact our company for inquiries.

System version: three groups of numbers, the first group is the hardware version,
the second group is the program version of the microcontroller, and the third group is
the touch screen version.

Flisis egueprries® inlormalion

Hewricr W H
s honLaton .

herier
Yrralor Mumber

NestEm werson

(®Power state

Shows the real-time power supply voltage and current of the device.

T iy

24V et Sapply Y
veltape
+15V mapply voltapge
-15¥prwer supply L'
wolpe

mA
24Y ourmeri

i
15V oarrent
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(6)Communication status

The communication between the touch screen and the main board is displayed.
If there is no synchronization, check the screen connection line.

Comimramication status

(6)Diagnosis

On the monitoring interface, click the "Diagnosis" button to enter the diagnosis
interface. No light will be emitted at this time, and it is used to measure whether each
signal port has an actual output, usually the output value is consistent with the
detection value. When it is inconsistent, the load is abnormal, such as when the laser
does not emit light, by switching a single port and using the laser monitoring software
or multimeter to measure, it can truly reflect whether the signal is sent out.

Laser welding system v

Thworvsical setyat
vl cx

Dutput sigeal Detection value Switch control

Valve enable (V]
Anabog quantity (V)

Wire feading enabie

4.Maintenance

How to maintain and replace protective lenses:

(1) Before operation, please clean your hands and wipe them dry, and then wipe
your hands again with cotton dipped in alcohol.

(2) Remove the screws of the protective lens compartment cover in a relatively
dust-free place, pull out the protective lens bracket, and protect it (covered by
masking paper). Check the protective lens. If there is obvious burning on the surface
of the protective lens, replace it directly.

(3) Then check the white accumulating sealing ring under the protective lens. (If
there is any scratch or deformation of the accumulating seal ring, it cannot be used
and must be replaced immediately.

(4) Wipe the compartment opening and the inside of the compartment cover with

a cotton ball dipped in alcohol, quickly insert the protective lens holder into the
protective lens compartment, and tighten the screws.
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5. Common exception handling
5.1Prompt laser/water cooler/air pressure alarm

(D) If the above alarm occurs without using the alarm signal, please change the
alarm level on the screen setting page.

(2) If the above alarm occurs when the alarm signal is used, check whether the
alarm of the corresponding equipment or the high and low levels of the alarm signal
are set incorrectly.

5.2The screen does not light up/click no response

(DThe screen does not light up, if the controller is powered on (the fan is rotating),
check whether the four-core wire between the controller and the screen is correctly
wired, and whether the 24V voltage of pin 1 and pin 4 is normal

(2)If the click does not work during normal use, check whether the temperature of
the whole machine is too high.

(3)Tap to fail to input, check whether the four-core wire between the controller

and the screen is correctly wired, and whether the second and third pins are normal.
For details, see 2.1.2 Controller LCD screen end

(@)If the newly installed device clicks and there is no response, it may be that the
system version does not match, just re-swipe the program. Please ask our company
for the SD card.

5.3No light

Normally, the failure of the air to feed the wire is due to the laser failure or the
wiring problem. If the air is not fed and the wire is not fed, it may be a signal
preparation problem. For details, see: 2.1.3 Controller signal interface 1
5.4Suddenly stop emitting light during processing

The monitoring interface checks whether the safety lock and other alarms are
normal, and at the same time checks whether the temperature exceeds the
temperature alarm threshold

ZHEESME Three-phase five-wire power supply

Coanect welding contruller

RMRIOWE
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Image Nozzle Application
0.8-1.2
AS-12 Butt joint welding
/ inner/external welding
1.6
BS-16 Butt joint welding
/ inner/external welding
CS-12 0.8-1.2 .
external welding
1.6
B3l external welding
Cutting-2.0 |For cutting
02 o B‘utt joint welding .
/ inner/external welding
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Material Thickness cha;nerggg SWFdrl['hng Power Welding Angle Wire size Wire feed rate
1 Flat welding 1 80
1 400 Internal fillet 1 80
1 55 External fillet 1 90

0.5 ’ Flat welding 0.8 100
0.5 200 Internal fillet 0.8 100
0.5 External fillet 0.8 100
2 Flat welding 1.2 70
2 800 Internal fillet 1.2 70
2 3 External fillet 1.2 60
3 Flat welding 1.2 65
3 1200 Internal fillet 1.2 75
3 External fillet 1.2 60
Carbon Steel 4 400 Flat welding 1.6 60
4 1600 Internal fillet 1.6 60
4 35 External fillet 1.6 60
5 ' Flat welding 1.6 60
5 2000 Internal fillet 1.6 60
5 External fillet 1.6 60
6 Flat welding 1.6 60
6 4 2400 Internal fillet 1.6 60
6 External fillet 1.6 60
7 Flat welding 1.6 50
7 3 2800 Internal fillet 1.6 50
8 3200 Flat welding 1.6 45
8 Internal fillet 1.6 45
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Material Thickness Sger\)rér(lalgg S(\:/?/ir:jrzlhng Power Welding Angle
1 200
1 320
1 350
2 2:5 600
2 450 Flat welding
2 260 Internal fillet D
3 550 Flat welding g
3 700 Internal fillet S
3 800 Flat welding 2
4 1000 Flat welding o

Stainless 4 400 3 1200 Internal fillet ;

Steel 4 Flat welding ®
5 1500 Internal fillet 2
5 Flat welding 8
5 1700 External fillet
6 1500 Flat welding
6 4 1700 External fillet
6 5 1900 Internal fillet
7 2600 Flat welding
7 3 2800 Internal fillet
8 3000 Flat weld.lng
8 Internal fillet
Aluminum Based on the parameters of stainless steel, the power is increased by 20%-30%
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