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Thismanualshouldbe read by all personnelwho installor operate SRserieslasers.

Important!

Readhis manualcarefullybefore operatingthe laserfor the first time. Payspecialattention to
the Safety chapter.

TheSRseriesisdesignedandsoldfor usein OriginalEquipmentManufacturer(OEM)systemsandis not
to be used as a staralone laser. The OEM is responsible for compliance with all applicable safety
regulations.

Luxinar part number 906251-xx; Safetymanual

Luxinampart number906-0109-00; Serialinterfacespecification
Luxinamart number906-0104xx; Opticalisolation(ATFR)

Luxinar part number 966202-99; Chiller watetemperaturetables

€ e ¢ ¢

Thefollowing conventionsare usedin this manual.

Theuseof controls,replacementparts,adjustments or proceduresother than thosespecifiedwithin
this manual may result in exposure to any of these hazards.

w Lasemhazards

w Electricahazards

w Environmentahazards

w Mechanicahazards

Thedegreeof seriousnes®f the hazardisindicatedby the useof the following signalwords:

DANGER
Indicatesanimminenthazardwhich,if not avoided,is extremelylikelyto resultin deathor serious
injury.

WARNING
Indicatesa potentiallyhazardoussituationwhich,if not avoided,couldresultin deathor serious
injury.

CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate
injury. It isalsousedto alertthe useragainstunsafeworkingpracticesand potential damageto the
equipment.

Connectollabelsandsignalnamesare shownin bold seriffont to aididentification.
For exampleRF Enable , external interlock

906-0236:00REVI1L \Y Preface
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Crossreferences andinks

Crosgeferencesandlinksare highlightedin greenand showthe chapteror sectionto whichthey refer.
For example: Safety information is containedinapter 1

Preface Vi 906-0236-00 REV 1.




LUXINAR

INGENUITY AMPLIFIED

It is strongly recommended that any personnel who are involved with the installation, operation or
maintenanceof this laserequipmentshouldfirst readandfully understandthe contentsof this manual
and Safety manual 968251-xx.

If there areanyquestionsor doubtson anyof the safetyaspectsof the equipment,then do not hesitate
to contact your nearest Luxinar Aftersales office or distributor for advice before proceeding.
Theinstallation,operation,maintenanceand repair of this laserequipmentmustonly be carriedout by
Luxinarservicepersonnelor trained staff who havereceivedcorrectinstructionconcerninghe hazards
associated with this particular equipment.

Important!

All safety critical instructions contained within this document are framed with a border afd
identified by CAUTIONNVARNIN®@r DANGERependingon the severityof the riskinvolved.In
addition, the safety symbdh indicates that care should be taken when working with or on the

laser equipment.

Luxinardoesnot acceptiiability for anydamageor injury howsoever causedr arising.

Thesymbolgivenbelowis alsousedon the equipmentandindicatesthat the usershouldreferto the
h9a SldALIYSYGd 2LISNFd2NRa YIydzt F2NJ Y2NBE Ay TF2NN¥IEGA

1L

906-023600REVI1 1 1. Safety
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1.2. Labellocations

L LIt 710

Al4

Figurel - Locationof safety labels standardlaser

1. Safety 2 906023600 REV 1
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Figure2-Al.11 Laserhazard

Tablel - LabelAl.2t Classt laserwithout diode option

DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014 CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

WAVELENGTH: 9um - 12um WAVELENGTH: 9um - 12um
PULSE DURATION: 400ps PULSE DURATION: 400ps
PEAK POWER: 290W PEAK POWER: 1240W
AVERAGE POWER: 190W AVERAGE POWER: 370W

Figure3 - SR08s Figure4 - SR10e

DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014 CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

WAVELENGTH: 9um - 12um WAVELENGTH: 9um - 12um
PULSE DURATION: 400ps PULSE DURATION: 400pis
PEAK POWER: 890W PEAK POWER: 860W
AVERAGE POWER: 300W AVERAGE POWER: 330W

Figure5 - SR10i Figure6 - SR10x

DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014 CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

WAVELENGTH: 9um - 12um WAVELENGTH: 9um - 12um
PULSE DURATION: 400ps PULSE DURATION: 400ps
PEAK POWER: 1870W PEAK POWER: 1240W
AVERAGE POWER: 520W AVERAGE POWER: 420W

Figure7 - SR15e Figure8 - SR15i

DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN DANGER INVISIBLE LASER RADIATICN AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014 CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

WAVELENGTH: 9um - 12um WAVELENGTH: 9um - 12um
PULSE DURATION: 400ps PULSE DURATION: 400us
PEAK POWER: 570W PEAK POWER: 1260W
AVERAGE POWER: 380W AVERAGE POWER: 490W

Figure9 - SR15s Figurel0- SR15x

DANGER INVISIBLE LASER RADIATION AVOID EYE OR SKIN DANGER INVISIBLE LASER RADIATICN AVOID EYE OR SKIN
EXPOSURE TO DIRECT OR SCATTERED RADIATION EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 80825-1: 2014 CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

WAVELENGTH: 9um - 12um WAVELENGTH: 9um - 12um
PULSE DURATION: 400us PULSE DURATION: 400pus
PEAK POWER: 1770W PEAK POWER: 1750W
AVERAGE POWER: 590\ AVERAGE POWER: 680W

Figurell- SR25i Figurel2- SR25x

906-0236:00REVI1 3 1. Safety
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Table2 - LabelAl1.2t Clas# laserwith diode option

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEG/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: $um - 12pm PULSE DURATION:400ps
PEAK POWER: 290W AVERAGE POWER: 190W
LASER DIODE POINTER

WAVELENGTH: 635+/-10nm AVERAGE POWER: <4m\V

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9um - 12um PULSE DURATION:400ps
PEAK POWER: 1240W AVERAGE POWER: 370W
LASER DIODE POINTER

WAVELENGTH: 635+/-10nm AVERAGE POWER:<4mW

Figurel3- SR08s

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9um - 12um PULSE DURATION:400ps
PEAK POWER: 890W AVERAGE POWER: 300W
LASER DIODE POINTER

WAVELENGTH: 635+/-10nm AVERAGE POWER:<4mW

Figurel4- SR10e

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9um - 12pm PULSE DURATION:400us
PEAK POWER: 860W AVERAGE POWER: 330W

LASER DIODE POINTER

WAVELENGTH: 635+/-10nm  AVERAGE POWER:<4mW &

Figurel5- SR10i

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM
WAVELENGTH: 9um - 12pm PULSE DURATION:400ps
PEAK POWER: 1870W AVERAGE POWER: 520W
LASER DIODE POINTER
WAVELENGTH: 835+/-10nm AVERAGE POWER:<4mW

Figurel6- SR10x

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9um - 12um PULSE DURATION:400ps
PEAK POWER: 1240W

LASER DIODE POINTER

AVERAGE POWER: 420W
WAVELENGTH: 635+/-10nm AVERAGE POWER: <4mW

Figurel7- SR15e

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9um - 12um PULSE DURATION:400ps
PEAK POWER: 5TOW AVERAGE POWER: 380W
LASER DIODE POINTER

WAVELENGTH: 635+/-10nm AVERAGE POWER: <4mWV

Figurel8- SR15i

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: Sum - 12um PULSE DURATION:400us
PEAK POWER: 1260W AVERAGE POWER: 490W
LASER DIODE FOINTER

WAVELENGTH: 635+-10nm AVERAGE POWER:<4mW

Figurel9- SR15s

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 L ASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM
WAVELENGTH: 8jm - 12um PULSE DURATION:400ps
PEAK POWER: 1770W AVERAGE POWER: 590W
LASER DIODE PCINTER
WAVELENGTH: 635+/-10nm AVERAGE POWER:<4mW

Figure20- SR15x

DANGER VISIBLE AND INVISIBLE LASER RADIATION AVOID EYE
OR SKIN EXPOSURE TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT IEC/ EN 60825-1: 2014

MAIN CO2 LASER BEAM

WAVELENGTH: 9pm - 12pm PULSE DURATION:400ps
PEAK POWER: 1750W AVERAGE POWER: 680W
LASER DIODE POINTER

WAVELENGTH: 635+/-10nm AVERAGE POWER:<4mW

Figure21- SR25i

Figure22- SR25x

DANGER CLASS 4 INVISIBLE
LASER RADIATION
WHEN OPEN AVOID EYE OR

SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION

Figure23-LabelA1.3t1 Norinterlocked panelwithout diode option

1. Safety 4 906023600 REV 1
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DANGER CLASS 4 VISIBLE AND
INVISIBLE LASER RADIATION
WHEN OPEN AVQOID EYE OR

SKIN EXPOSURE TO DIRECT OR
SCATTERED RADIATION

Figure24 - LabelA1.3t1 Norinterlocked panelwith diode option

WARNING

Disconnect the mains supply
before removing this cover

Figure25- LabelAl.4t DCvoltagewarning

AVOID EXPOSURE INVISIBLE
LASER RADIATION IS
EMITTED FROM THE APERTURE

Figure26- LabelAl.51 Laseraperturewithout diode option
AVOID EXPOSURE INVISIBLE AND
VISIBLE LASER RADIATION IS
EMITTED FROM THE APERTURE

Figure27-LabelAl1.51 Laseraperturewith diode option

This product does not meet all the requirements of 21 CFR 1040.10 “. " UK

Made in the UK by Luxinar Ltd. Meadow Road, cA
Bridgehead Business Park, Kingston upon Hull, HU13 0DG

+44 (0) 1482 650088 www.luxinar.com c E fi:
PATENT/ Brevet déposé / brevettato: www.luxinar.com/patents —

Imported into the EU by Luxinar GmbH, Rontgenstrasse 6, 21465 Reinbek, Germany

Modelnumber
Partnumber
Serialnumber
Input
Revision
Weight
IPrating
Figure28- LabelAl.6t Productidentification and certification

N o o b~ W DN P

Figure29-Label A1.& Electricalhazard

The Maximum Permissible Exposure (MPE) is the level of radiation to which, under normal
circumstancespersonsmaybe exposedwithout adverseeffects. TheMPEgepresentthe maximum

906-0236:00REVI1L 5
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levelto whichthe eyeor skincanbe exposedwithout consequentiainjury andarerelatedto the
wavelengthof the laserradiation, the pulseduration or exposureduration, andthe tissueat risk.

TheMPEgivenin the followingtablesareinformativeandprovidedsothat the integrator cancalculate
the NominalOcularHazardDistancg NOHD)perform ariskanalysisandinform the useraboutthe safe
usageof the product. Howeverexposure limits for the eyand the skin of employedsa the workplace
and the general public are in many countries specified in national laws. These-legdihyg national

exposure limits might differ from the MPEs given in the tables below.

The NOHD is the distance from the output aperture beyond which the beam irradiance or radiant
exposure remains below the appropriate MPE. Importantly, the NOHD is dependent upon the beam
waist size and the divergence of the beam. Therefore, the NOHD éndept upon the optical
componentsactingon the beam. TheNOHDgivenin the tablesbelowarerelevantonlywhenthe laser

is operated without external beam delivery attached. When beam delivery is attached it is the
responsibility of the integrator or ehuser to recalculate the NOHDs. Further details of the safe use of

lasers are given with IEC/ TR 60824"Safety of laser productst  NIi mnY ! dziSNID&a 3IdzA RS
SRO08s

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?) 1000 1000 1000

NOHD(m) 325 300 325
SR10e

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?2) - - 1000

NOHD(m) - - 425
SR10i

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?2) 1000 1000 1000

NOHD(m) 400 375 400
SR10x

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?) - - 1000

NOHD(mM) - - 450
SR15e

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?2) - - 1000

NOHD(m) - - 550
SR15i

Wavelength(um) 10.6 10.25 9.3

MPE(W/m?2) 1000 1000 1000

NOHD(m) 525 525 450

1. Safety
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SR15s
Wavelength(um) 10.6 10.25 9.3
MPE(W/m?) 1000 1000 1000
NOHD(m) 500 500 450
SR15x
aveleng 0.6 0 9
MPE(W/m?) - - 1000
NOHD(m) - - 500
SR25i
Wavelength(um) 10.6 10.25 9.3
MPE(W/m?) 1000 1000 1000
NOHD(m) 600 600 575
SR25x
Wavelength(um) 10.6 10.25 9.3
MPE(W/m?) - - 1000
NOHD(m) - - 625

1.5. Decommissioningnddisposal

Disposeof the system accordingp appropriatelocalregulations.

906-023600REVI1
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2. Generaldescription

2.1. Laserhead

Laserassembly
RFpower supply

A W N P

Lasemutput

Figure30- SRserieslaserhead

Internalbeamdelivery(correctionoptics)

SR series lasers comprise a laser tube, integrated RF power supply unit and a finely tuned optical
correction system packaged within a robust aluminium casing. The laser tubeisiRf and has a
diffusioncooledsealedcavity.All havean excitationfrequencyof 81MHzand anexpectedtube lifetime

greater than 20000 hours. There are ten models offering different output powers.

w

Threeversionsof the SRserieslasersareavailable:
w Standardversionwith directbeamoutput andbasiccontrol interface.

SR08s

Upto 80Waveragepower, 110Wpeakpower
SR10e

Upto 115Waveragepower, 330Wpeakpower
SR10i

Upto 125Waveragepower, 315Wpeakpower
SR10x

Upto 105Waveragepower, 235Wpeakpower
SR15e

Upto 160Waveragepower, 460Wpeakpower
SR15i

Upto 175Waveragepower, 440Wpeakpower
SR15s

Upto 160Waveragepower, 215Wpeakpower
SR15x

Upto 150Waveragepower, 335Wpeakpower
SR25i

Upto 250Waveragepower, 630Wpeakpower
SR25x

Upto 210Waveragepower,465Wpeakpower

w Shutterversion,includinga safetyshutter, more control interfacemodesanda laserdiode pointer.

906-023600REVI1
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w Powerfeedbackversion,includinga powerfeedbackdetectorandclosedoop control circuitin
addition to a safety shutter, more control interface modes and a laser diode pointer. (Power

feedback only available on SR 10i, SR 15i and SR25i models)

2.2. DCpower supply(optional)

Referto AppendixHfor detailsof LuxinarDCpowersupplies

2.3. Industrial control unit (optional)

ContactLuxinarfor more detailsof control options.

2.4. Beamdelivery

TheSRseriescanbe suppliedwith an ATFRAbsorbingThinFilmReflector)opticalisolationassemblyto
protect the system from back reflection. The device attaches directly onto the output end of the beam

delivery cover using an adapter.

Forshutterand power feedbackversionsthe isolationassemblymustbe mountedwithin the enddza S NI &

beam delivery.

Referto manualpart number906-0104xx; Opticalisolation(ATFRJor fitting instructions.

2.5. Specifications

Note: Thisequipmentisdesignedor overvoltagecategoryll asdefinedwithin EN
610161:2010+A1:2019.

2.5.1. RFpower supply

Table3 - RFpower supply characteristics

Model SR08s SR10i SR10x SR10e SR15s
DCinput (RF) 50V+ 2%
DGnput (RF)oad 23mF 26mF 26mF 60mF 54mF
capacitance
DC input (RF) 29A 42A 49A 50A 58A
maximum
averagecurrent
Peak RF output 1.32kW 2.6kw 2.6kw 3.6kw 2.6kw
power(envelope)
Maximum 1.1kW 1.56kW 1.82kwW 1.8kW 2.1kW
average RF
output power
Dutycycle 80% 60% 70% 50% 80%
Pulsewidth range 2¢400us
Frequencyange 0¢130kHz

Table4 - RFpower supply characteristics
Model SR15i SR15x SR15e SR25i SR25x
DCinput (RF) 50V+ 2%
DCnput (RF)oad 60mF 60mF 47mF 47mF 47mF
capacitance
DCinput (RF) 60A 70A 77A 92A 107A
maximum
averagecurrent
Peak RF output 3.6kW 3.6kwW 5.3kW 5.3kW 5.3kW
power(envelope)

2. Generaldescription
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Model SR15i SR15x SR15e SR25i SR25x
Maximum 2.16kW 2.52kW 2.65kW 3.18kW 3.71kW
averageRF

output power

Dutycycle 60% 70% 50% 60% 70%
Pulsewidth range 2¢400us

Frequencyange 0¢130kHz
2.5.2. Dimensions

Table5 - Externaldimensions(includingRFpower supply)

Model SRO08s SR10i SR10x SR10e SR15s
Standardaser 659x198x222 659x198x222 659x198x222 879x198x222 879x198x222
(LXxWxH{mm)

Lasemwith shutter T 723x198x222 723x198x222 943x198x222 943x198x222
module option

(LXWxHYmm)

Lasemith power T 723x251x222 T T T
feedback option

(LXxWxHYmm)

Table6 - Externaldimensions(includingRFpower supply)

Model SR15i SR15x SR15e SR25i SR25x
Standardaser 879x198x222 879x198x222 941x198x222 941x198x222 941x198x222
(LXWxH{mm)

Lasemwith shutter ~ 943x198x222 943x198x222 1005x198x222  1005x198x222  1005x198x222
module option

(LxWxHYmm)

Lasemith power 943x251x222 T T 1005x251x222 T
feedback option

(LXWxHYmm)

2.5.3. Weights

Note: Allweightsare approximate.

Table7 - Weight (includingRFpower supply)

Model SRO08s SR10i SR10x SR10e SR15s
Standardaser 22kg 22kg 22kg 32kg 32kg
Lasemith shutter T 24kg 24kg 34kg 34kg

or power

feedbackmodule

option

906-0236:00REVI1 11
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Table8 - Weight (includingRFpower supply)

Model SR15i SR15x SR15e SR25i SR25x
Standardaser 32kg 32kg 34kg 34kg 34kg
Lasemwith shutter 34kg 34kg 36kg 36kg 36kg
or power

feedbackmodule

option

2.5.4. Coolingsystem

SRserieslasersrequireatemperaturestabilisedrecirculatingcoolantcircuitin orderto operate
correctly.

Thepreferredcoolantis deionisedwater or deionisedwater with anti-bacterialadditive.See
Appendix E

Important!

Topreventcondensatioron optical surfacesthe coolanttemperaturemustbe maintained
above the dew point.

Thefollowinglook-up table definesminimumcoolanttemperatures(abovethe dew point) that avoid
condensation with respect to ambient temperature and relative humidity.

Table9 - Minimum laserresonatorcoolanttemperatures

Ambienttemperature (°C)

30 35
45% 19 19 19 24 29
50% 19 19 20 25 30
55% 19 19 21 26
60% 19 19 22 27
65% 19 19 23 28
rffjf]';"l‘g:;; 70% 19 19 24 29
75% 19 20 25 30
80% 19 21 26
85% 19 22 27
90% 19 23 28
95% 19 24 29
Table10 - Coolantspecification
Model SR08s SR10i SR10x SR10e SR15s
Minimumflow 4 4 5 5 5
rate (L/min)
Recommended 5 5 6 6 6
flow rate (L/min)
Maximum 6.0bar(88psi)
pressure
Dissipation 1.4kwW 2.6kw 3kw 3.1kw 3.5kw

2. Generaldescription 12 906-023600 REV 11
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Model SR08s SRI10i SR10x SR10e SR15s
Required 1.8kwW 2.7kW 3.1kw 3.3kw 3.6kW
refrigeration

capacity

Coolant 19¢30°C(Optimumtemperature21°C Allow 1%output power drop per 1°Cincrease.)
temperature Refer to document 90620299 for more details.

Tablel1 - Coolantspecification

Model SR15i SR15x SR15e SR25i SR25x
Minimumflow 5 5 5 5 5
rate (L/min)

Recommended 6 6 6 6 6
flow rate (L/min)

Maximum 6.0bar(88psi)

pressure

Dissipation 4kw 4.3kW 4. 7KW 5.2kw 6.5kW
Required akw 4.3kwW 4.7kW 5.2kw 6.5kW
refrigeration

capacity

Coolant 19¢30°C(Optimumtemperature21°C Allow 1%output power drop per 1°Cincrease.)
temperature Refer to document 906€202-99 for more details.

2.5.5. Opticspurgegas

Tablel2 - Opticspurge gasspecification

Purgegaspressure 0.07¢0.21bar(1¢3psi)
Flowrate 1¢2L/min
Nitrogenpurity

Nitrogenpurity grade %4.6 (0 X3vppm,H0Xvppm)
Compressedir contaminationlimits

Qil X0.005mg/ns

Water H0.05g/ms

Particles HD.05um

2.5.6. Environmentalspecifications

Note: Thisequipmentis designedor indooruseonlyand PollutionDegree? asdefinedwithin EN

610101:2010+A1:2019
Table13 - Environmentalspecifications
Ambient workingemperature 5¢40°C
Storageemperature(with drainedcoolingcircuit) -10to +70°C
Relativehumidity (non-condensing) 10¢85%
Maximumaltitude <2000m
IPrating 66

906-0236:00REVI1 13 2. Generaldescription
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Important!
ThelP66rating refersto the laserheadand RFpower supplyonly. Thissealingisintendedto
prevent dust and condensation from forming on sensitive components.
DCpower supplies(seeAppendix-) are not sealedto the sameextent. It isimportant that DC
power supplies are not situated in an environment where condensation or conductive de
may deposit on sensitive electronic components.

2.5.7. Performance

Tablel4 - SRseriesoutput characteristics

Model SR08s SR10i SR10x SR10e SR15s
Output 10.6pum 10.6pum 9.3um 9.3um 10.6pm
wavelength
Foradditionalandalternativewavelengthspecificationyefer to AppendixD
Ratedaverage 5¢80W 5¢125W 5¢105W 5¢115W 10c160W
powerranggl)
Peakpower 110W 315w 235w 330w 215w
Minimum 96W 150W 126W 138W 192W
shipment
power?
Pulseenergy 3¢50mJ 5¢100mJ 4¢70mJ 6¢110mJ 5¢95mJ
Typicabpenloop <+4.5% <+4.5% <+5% <+3% <+3%
power stability (@50pspulse  (@50pspulse  (@50uspulse  (@50upspulse  (@50uspulse
width & 60% width & 60% width & 60% width & 50% width & 60%

duty) duty) duty) duty) duty)
Guaranteedpen +7% +7% +8% +6% +6%
loop power
stability
Typicabower T <x1% T T T
stability with
power feedback
option
Guaranteed T <+2% ofrated T T T
power stability power
with power +2W atall power
feedback levels
option®
Opticalpulserise 100ps 60us 60us 60us 90us
time (10590%)
Opticalpulsefall 100us 60us 60us 60us 90us
time (90;10%)
Excitation 81mHz
frequency
Expectedube 20000hours
lifetime

1. Meanpowerat maximumduty cycle
2. Meanpower at maximumduty cycle
3. After settlingperiod

2. Generaldescription 14 906-023600 REV 11



LUXINAR

INGENUITY AMPLIFIED

Model SR08s SR10i SR10x SR10e SR15s
Beamdiameter 6.0 £0.5mm 6.0 £0.5mm 6.0 £0.5mm 6.0£0.5mm 6.8 £0.5mm
(1/e?) at the laser
output optic
Mz (K) <1.2 (>0.833)
Beamdivergence <2mradt full anglefar field
Beamellipticity <121
Pointingstability <0.25mrad(halfangle)
Polarisation Linearparallelto the laserbase
Tablel5 - SRseriesoutput characteristics
Model SR15i SR15x SR15e SR25i SR25x
Output 10.6pum 9.3um 9.3um 10.6pm 9.3um
wavelength
Foradditionalandalternativewavelengthspecificationyeferto AppendixD
Ratedaverage 10¢175W 10¢150W 10¢160W 15¢250W 10¢210W
powerrangé®
Peakpower 440W 335w 460W 630W 465W
Minimum 210W 180W 192w 300W 252w
shipment
power®)
Pulseenergy 7¢140mJ 6¢105mJ 8¢155mJ 10c200mJ 8¢145mJ
Typicabpenloop <+3% <+3% <+4% <+3% <+4%
power stability (@50uspulse  (@50pspulse  (@50pspulse  (@50pspulse  (@50pspulse
width & 60% width & 60% width & 50% width & 60% width & 60%
duty) duty) duty) duty) duty)

Guaranteedpen 6% 6% 6% 6% +6%
loop power
stability
Typicapower <+1% T T <+1% T
stability with
power feedback
option
Guaranteed <+2% ofrated T T <+2% ofrated T
power stability power power
with power +2W atall power +3W atall power
feedback levels levels
option®
Opticalpulserise 60us 60us 60us 60us 60us
time (10590%)
Opticalpulsefall 60us 60us 60us 60us 60us
time (90;10%)
Excitation 81mHz
frequency
Expectedube 20000hours
lifetime

4. Meanpower at maximumduty cycle

5. Meanpowerat maximumduty cycle

6. After settlingperiod
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2. Generaldescription 16

Model SR15i SR15x SRi15e SR25i SR25x
Beamdiameter 6.8 £0.5mm 6.0 £0.5mm 6.3 £0.5mm 6.5£0.5mm 6.3 £0.5mm
(1/e?) at the laser

output optic

M2 (K) <1.2 (>0.833)

Beamdivergence <2mradt full anglefar field

Beamellipticity <121

Pointingstability <0.25mrad(halfangle)

Polarisation Linearparallelto the laserbase

Note: Forthe powerfeedbackversion the beamwill betilted downwardin the verticalplaneby 2.8
+0.4mrad.Inthe horizontalplanethe beammayhavean angulardeviationfrom the opticalcentreline
of up to + 1.75mrad.

2.5.8. Laserdiode pointer option

A WARNINCA

Class3Rvisiblelaserradiation
Avoideyeexposureto directandscatteredradiation.

Tablel6- Laserdiode pointer specification

Wavelength 635 £10nm
Maximum outputpower 4mwW
Powerstability 5% @25°C
Divergence <2.5mrad
Beam diameter (at the outpuaperture) 0.25mm
Pointingstability <0.2mradper °C

906023600 REV 11
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3. Operation

3.1. Overviewof operatingmodes

Tablel7 - SRseriescontrol feature overview

Standardversion Shutterversion Powerfeedback

version

Controlmodes

ExternaPWMmode Default Default Default

OEMusersuppliedPulsewidth Modulation (PWM)
for RF modulation

Internalopenloop controlmode I I [

Internalclosedoop controlmode I I I

Internal NCpower control mode ¥ I I

Internal PWMpower control mode I I r

Signals

RF Enable [ [ [

Interlock ) [ [

Shutterenable I r r

Laser diode pointeenable I [ [

Trigger I I r

RS23Zontrolcommands I [ [

Compatibility

Compatiblewith TTLconverteroption @ r r r

Compatiblewith industrialcontroller @ r r r

3.2. Generalconsiderationsbefore starting the laser

w Ensurehat the beampath isfree from obstructions.

w Ifthe machineisin amaintenanceor installationsituationwith machineguardsremoved,checkthat
there are no personnel within the area and that safety warning notices are prominently displayed.

w Ensureallinterlocksare operatingcorrectly.
w Verifythat the materialto be processeds suitablefor CQ laserprocessing.
w Verifythat the materialto be processeds correctlypositionedandreadyfor processing.

3.3. Start-up

1. Ensurehat all machinesafetyfeaturesare presentandactivated.

If the machine is in maintenance mode with enclosure panels removed, ensure that the area
surroundingthe machinecomplieswith locallasersafetyregulationsandthat lasersafetywarning
notices are displayed prominently. All persons in the area must wear laser protection eyewear.

1. Fordetailsof the TTLconverteroption, referto AppendixG
2. Fordetailsof industrialcontrollerprogrammingmodes,referto AppendixA

906-023600REVI1 17 3. Operation
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A DANGEIA

Riskof injury to eyes andexposedskin

Thisisa Clas# (ClasdV)laserproduct. All precautionsrelevantto this classof laserproduct

should be strictly observed. Use of controls or adjustments or performance of procedures

other than those specified herein may result in hazardous radiation exposure. Stri¢t

compliance with the safety precautions set out and referred to in thisumahand extreme

care in use are essential to minimise the chance of accidental damage to the equipm

personalinjury. Luxinardoesnot acceptliability for anydamageor injury howsoevercaused
or arising.

Turnonthe coolant circulatingsystemand checkfor correctflow andtemperature.
Turnonthe opticspurgegas.

Verifythat all interlocksare closed.

Switchon mainspowerto the laserand controller.

Setthe operatingparameterson the machinecontroller.

Enablethe RFpower supply(all versions).

A DANGEIA

Laseradiation hazard
Avoidexposureo directandscatteredradiation.

No ogMwbd

8. Enablehe shutter (shutterversionand powerfeedbackversiononly).
9. w Applyapulsemodulationsignal(Standardversiononly).
w Applyatriggersignal(powerfeedbackversiononly).

Important!

Certainpulsingregimescancauseacoustiacesonancephenomenahat perturb beampointing
characteristics. Seé for parameters to avoid.

=

w Removehe pulsemodulationsignal(Standardsersiononly).

w Removehe triggersignalto disablelaseroutput. (powerfeedbackversiononly).
Closehe shutter (shutterversionand power feedbackversiononly).

Disablethe RFpower supply.(all versions).

Switchoff mainspowerto the laserandcontroller.

Turnoff the opticspurgegas.

Turnoff the coolantcirculatingsystem.

S e A

Anemergencystopisinitiated by the OEMmachine. Themachineshouldautomatically:
w Removehe triggersignal(powerfeedbackversiononly).

w Closehe shutter (shutterversionand powerfeedbackversiononly).

w Removehe RF enable signal(all versions).

w Breakthe laser interloclcircuit.

3. Operation 18 906-0236:00 REV 1
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Important!

Forthe powerfeedbackversion,the laserwill not restartunlessthe triggersignalisremovedand
re-applied. Control signal timings must be respected when restarting. See s&ciion

906-023600REVI1 19 3. Operation




LUXINAR

INGENUITY AMPLIFIED

3. Operation 20 906-0236:00 REV 1




LUXINAR

INGENUITY AMPLIFIED

906-023600REVI1

Tablel8 - Statusindicator diagnosticst all lasers

Normaloperation.Laserenabled.

Coolantflow isbelow theminimum

recommendedate. See

NoRF Enable signal.

Themodulationinput is not within the

specifiedimits.

Nomodulationinput.

VSWRault.

RFpower supplyerror.

21

Noactionrequired.

w Check the coolant flowate.
w ChecKor blockager restrictionsin
the cooling systerpipes.

Checkhe RF Enable signal.

Checkhe modulationsignal. Seesection

Checkhe modulationsignal.Seesection

w Ifthe indicatoris intermittentlyred,
checkthe pre-ioniserfuse.See
section

w Ifthe problempersistscontact
Luxinar Aftersales.

Contact LuxinaAftersales.

4. Diagnostics androubleshooting
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DC
INT
FLO@® RF

DC
INT

FLO@® RF

@
MOD @

FLO@ RF

[
MOD @

4. Diagnostics androubleshooting

Coolant flow is below the required
minimum.

No interlock signal.

w No interlocksignal.
w Nocoolantflow.

Providethe requiredminimumcoolant
flow rate to the system. See section

Checlkfor openmachineinterlocks.

w Check for opemachineinterlocks.

w Providethe requiredminimum
coolantflow rate to the system.See
section

The DC supply voltage is not within the Providethe requiredDCinput voltage.

specifiedlimits.

See section

w The DC supply voltage is not within w Providethe requiredDCinput

the specified limits.
w Thecoolant flow rateis belowthe
requiredminimum.

w The DC supply voltage is not within

the specified limits.
w No interlocksignal.

w The DC supply voltage is not within

the specified limits.
w No interlocksignal

w The coolant flow rate is below the

requiredminimum.

The DC supply is not present.

22

voltage. See sectioh

w Providethe requiredminimum
coolantflow rate to the system.See
section

w Providethe requiredDCinput
voltage. See section

w Check for opemachineinterlocks.

w Providethe requiredDCinput
voltage. See sectioh

w Providethe requiredminimum
coolantflow rateto the system.See
section

w Checkor openmachineinterlocks.

w Check the DC power supply
connectionto the RFpowersupply.

w Checkhe DCpower supply.

906023600 REV 1.
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Tablel9- Statusindicator diagnosticst laserswith shutter and power feedback

w

w

External Modulation mode

selected.
Diode pointing lasedisabled®

w Shutteropen.

w Internal

Modulation  mode
selected.

Diode pointing lasedisabled®

w Shutteropen.

w External Modulation mode
selected.

w Diode pointing lasedisabled.

w Shutterclosed.

w External Modulation mode
selected.

w Diode pointing laseenabled.

w Shutterclosed.

w External Modulation mode

selected.
Diode pointing laseenabled.

w Shutterfault.

w Internal Modulation mode
selected.

w Diode pointing lasedisabled.

w Shutterclosed.

w Internal Modulation mode
selected.

w Diode pointing laseenabled.

w Shutterclosed.

w Internal Modulation mode

selected.
Diode pointing laseenabled.
Shutterfault.

1. Thediodepointinglaserisinternally disabledncethe shutteris open.
2. Thediodepointinglaserisinternally disabledncethe shutteris open.

906-023600REVI1

23

Normalsystemoperationfor External
Modulation  mode.

Normalsystemoperationfor Internal
Modulation  mode.

w Applyahigh(5¢24V)signalto U1,pin
21to enable the diode pointintaser.

w Applyahigh(5¢24V)signalto U1, pin
1to enable theshutter.

Applyahigh(5¢24V)signalto U1,pin 1
to enable the shutter.

ContactLuxinarAftersales.

w Applyahigh(5¢24V)signalto U1,pin
21to enable the diode pointintaser.

w Applyahigh(5¢24V)signatto U1,pin
1to enable theshutter.

Applyahigh(5¢24V)signalto U1,pin 1
to enable the shutter.

Contact_uxinarAftersales.
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5. Routinemaintenance

The SR series has been designed to be low maintenance. Internal routine maintenance procedures are
not required. Thesystem'ssealedconstructionandlimited numberof movingpartsensuretrouble-free
and reliable operation.

5.1. Generalcleaning

A WARNINCA

Laseradiation and electricalhazards

Use of controls or adjustments or performance of procedures other than those specified h
mayresultin hazardoudaserradiationexposure Thisisa Clasg} (ClasdV)laserandthe beamis
invisible to the eye.

Pleasaeviewall safetyinstructionsandprecautionsgivenin the Safetychapterbefore
attempting to operate or service this system.

Alwaysensurethat the lasersystemis switchedoff andisolatedfrom the mainssupplybefore
attempting any cleaning or maintenance procedures.

w Theexternalsurfacesf the systemcanbe cleanedwith amild detergent.It isadvisableo usea
damp cloth to facilitate the cleaning of the external cabinets, etc.

w Takecarenot to allowentry of water into anyof the electricalcabinetsor onto the output window
or final beam delivery optic.

5.2. Preioniserfusereplacement

A DANGEIA

Riskof electricshock
Ensurehat the equipmentis disconnectedrom the mainssupplybeforereplacingthe fuse.

1. Disconnecthe equipmentfrom the mainselectricalsupply.
2.  Removehe cover (2from the rearendof thelaser by unscrewinthe fixing screw(l).

.,
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3.  Removehe faulty fuse(PI).

4. Fitareplacementfuseof the samesize andype.
Fusespecification20mm, T1A250\(Luxinampart number552-0007-00).

5. Replacehe coverandsecureit with the fixingscrew.Careshouldbe takenwhenfitting the cover.
Ensure the préoniser cable is not trapped or crushed when fastening.

Note: If the fusefailsagainafter replacementthis mayindicatea moreserioudault. Formore
information and advice, contact Luxinar Aftersales.

If the coolingwater is contaminatedwith bacteriaor hasbeentreated with other chemicalst will be
necessary to clean the cooling circuit:

The pH value, conductivity and dissolved solids levels can be measured using a portable meter. The
bacterialcontaminationlevelcanbe checkedusingatestkit. Formore informationandadvice,contact
Luxinar Aftersales.

Payparticularattention to the instructionsprovidedby the manufacturerof the NALCQvatertreatment
kit:

1. Drainoff the contaminatedcoolingwater.

Ensurehat disposabf all the materialsusedin this productis conductedaccordingo all localand
national regulations.

Flushthe coolingwater circuit with tap water by filling anddrainingonceonly.
Mix tap water with deionisedwaterin a 1:1 ratio andfill the coolingwater circuit.
Adda NALCiocidewater treatmentkit and mixwell with the coolingwater.
Operatethe systemfor two to four days,then drain off the coolingwater.
Flushthe coolingwater circuittwice.

Fillthe coolingsystemwith freshdeionisedwater andaddthe contentsof afreshNALCQvater
treatment kit.

No akMwbd

If the cooling system or chiller which supplies the cooling for the laser system is located in an area
where the temperature may drop below 0°C, then the cooling circuit must either be equipped with a
winter-proof heatingtankto preventthe coolingwatertemperaturedroppingbelow 15°Cor the coolant
must contain glycol antifreeze. For coolant details refef ta
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Before unpacking the laser, prepare for the installation by making sure that the required equipment,
resourcesand materialsare available Carefullyinspectthe packagecontentsfor shipmentdamageand
notify Luxinar immediately if any damage is found.

Ensure that the following aravailable before startingstallation:

w Themeansto transportandlift the laserinto position.Seesection for equipmentweights.
Aflat surfacewith preparedfixinglocationsto matchthe lasermountingfeet. Seesection

A DCpowersupplysuppliedby Luxinaror sourcedlocally.

Abeamdeliverysystemandsupportbracketswith a preparedconnectionfor the laseroutput
window mounting point

Asourceof coolingwater or a chillerfor lasercooling.Seesection

w Asourceof highpurity nitrogenor compressedir to provideapositivepurgepressurefor the laser
optics. See section

w Anemergencystopinterlockcircuit.
w Lasercontrolinterfacecircuitry.
Performthe following stepsto installthe laser:

1. Carefullyunpackthe laserandplaceit onthe preparedmountingsurface then fastenit in place
using M8 bolts. Do not remove the protection cap from the laser output window at this stage.

Seesection
A WARNINCA

Heavyequipmentt risk of severelumbar injury

Theweightof the laserheadsupplyexceedghe singlepersonlift limit of 18kg,asspecified
in EN 6101€4:2010+A1:2019. Ensure a minimum of two people lift the laser head or that
suitable lifting equipment is employed.

€ € ¢

€

Suitable lifting points aréhe base of the laser resonatahe beam turning block anthe internal
beamdeliverymodulecover.Donot lift usingthe powerfeedbackor shutter modules,if fitted, as
this can cause optical misalignment with a reduction in power or mode quality.
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6. Installation

© N o’

1  Beamturningblock

Internalbeamdeliverymodule cover
Laseresonatorbase
Figure31- Lasetheadlifting points

Connecthe laserto the coolingwater sourceor chillerusinglOmmODtubing (seesection6.2.3).
To connect the cooling tubing:

a. Pushthetube into the connectoruntil it reacheghe stop. Pullbackon the tube to ensurethat
the connector has gripped the tube firmly.

b. Toremovethe tube, pressthe releaseringon the endof the connectorendand pull out the
tube.

Connecthe opticspurgegassupplyusingémmODtubing (seesection6.2.4). Toconnectthe gas

purge tubing:

a. Pushthetube into the connectoruntil it reacheghe stop. Pullbackon the tube to ensurethat
the connector has gripped the tube firmly.

b. Toremovethe tube, pressthe releaseringon the endof the connectorendand pull out the
tube.

Connecthe laser tathe DC powesupply.

A DANGEIA

Exposederminalst risk of electrocution
Switchoff anddisconnecthe equipmentfrom the mainselectricalsupplybefore exposing
electrical terminals. Only trained and authorised personnel should make electrica
connections.

Connecthe DCpower supplyto the mains.Seesection6.2.5
Connectthe emergencystopinterlockcircuit.
Connecthe controlinterfacecircuitry.

Removehe red output window protection capandstoreit in a safeplacefor usewhen
transporting the system.

Test the laser output before fitting the beadelivery.
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Placea suitablebeamblockor powermonitoringdevicein the beampath. Donot placeit closeto
optical surfaces to avoid risk of contamination by evaporated material. Be aware that the beam
blocking material may create dangerous reflections.

A WARNINCA

Hazardoudaserradiation

Alwayswear protectiveeyewearmatchedto the emissionwavelengthandoutput power of
the laser. Instruct all personnel in the vicinity to wear identical protective eyewear,

10. Mountthe beamdeliveryandconnectit to the laseroutput window usingthe preparedconnector.
See sectior.2.6
6.2. Unpackingmounting and connections

Referto section2.5for detailsof weightsanddimensions.

6.2.1. Mechanicalfixing

Securehe laserto the hostmachineusingthe three mountingfeet on the base.Eachmountingfoot has
an M8 threaded hole and an opeanded slot suitable for an M8 bolt.

Mounting positiondimensionsare shownin the followingfigures.

SR08s, 10i,10x
537.0 38.0
o
~
o
S @L@ =
1T [L ° | 9
_’57@ @J_ ® @ he %
Tlle ol e o )Eio
Somll . Hy 5
e J
@L o 3 HOLES TAPPED M8 AS SHOWN.
SR10e, 15i,15s,15x
757.0 38.0
=}
5
— Q
S
~
2
3 HOLES TAPPED M8 AS SHOWN
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SR15e, 25i,25x
819.0 38.0
2
— ) g
- S
‘ . 254 g

3 HOLES TAPPED M8 AS SHOWN.

Toensurecorrectoperationof the standardversion,it mustbe mountedin one of the approved
orientations identified by the check mark in the following figure.

A WARNINCA

Riskof shutter malfunction or failure

Forshutterandpowerfeedbackversionsthe Aorientationsmustnot be used.Safeoperationof
the shutter requires that the laser is mounted horizontally with the feet underneath.

A CAUTIOI\&

Riskof optical damagedue to vertical orientation

Vertical mounting, as shown by orientations B and C, can result in premature failure of laser
opticsandshouldbe avoided.Mountingwith the output window on top of the laser,shownin
orientation B, is totally prohibited.

m- @ogi

Figure32- Correctandincorrectmounting orientations

el - -2
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6.2.2. Lasemutput aperturelocation

Standard version

198

N
N
N
Q
(@ ]
N
y. |
10.3 150.0 J 8.0
Shutterversion
198
N
N
N
[i ! v
103 | 150.0 J 8.0
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Powerfeedbackversion

For the power feedback version, the axis of the output beam is offset in the horizontal plane when

comparedwith the standardversionor shutterversion.Thehorizontalbeamaxiswith respectto the
mounting feet is shown in the following figure.

251
0
N
N g
a ©
g CRACEN-Y o
o
© - / N
103 _ | 150.0 J 4.5

Note: Forthe powerfeedbackversionthe beamwill betilted downwardin the verticalplaneby 2.8

+0.4mrad.Inthe horizontalplanethe beammayhavean angulardeviationfrom the opticalcentreline
of up to + 1.75mrad.

6.2.3. Coolantconnectionsand pipework

If the optional LuxinarDCpower supplyisfitted, the coolantmustflow throughthe power supplybefore
the laser.

Forthe shutterand powerfeedbackversionsthe coolantentersthe laser viahe shuttermodule.

@)

=) N\
DC ol CHEN [ pomuy
! @

8.8/

<i> i e

Figure33- Coolantconnectionsand flow direction
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Coolantinlet andoutlet connectorsare markedwith the following symbols(directiondependson the
label location):

w Coolantin

w Coolantout

Materials used in the external cooling circuit must be chosen to avoid corrosion. Never
aluminium, zinc, mild steel or cast iron components. Suitable materials are stainless ste
copper,copperalloysand opaqueplastics Onlyusepipeworkthat isimperviousto lightin order

Thecoolanttemperaturemustbe kept abovethe dew pointin orderto preventformation of

Important!

to reduce the possibility of bacterial contamination of the cooling system.

condensation on internal laser components.
Completelydrain thecooling systenbefore shipmenbr storage.

If the internal or externalbeamdeliveryis contaminatedwith fumes,watervapouror debristhen these
contaminants can absorb the laser energy and cause laser power fluctuations and steering of the laser
beam. In severe cases, laser optics can be contaminated and damaged.

Thelaserinternal beamdeliveryisfitted with anopticspurgesystemfor usewith contaminantfree
compressed air or nitrogen.

1  Purgegasinput connector
2 Purgegasexhaust
Figure34 - Internal optics purge gasconnector

Anon-return checkvalveisfitted to the internalbeamdelivery. Thecheckvalveopensandallowsthe
€XCess purge pressure to escape.

Oncethe purgepressurehasdroppedto the correctpressurethe valvewill closeautomatically,
preventing dust, moisture and contaminants from entering the optical system.

906-023600REVI1
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6.2.5. Electricalpower connections

Thelaserrequiresa 50VDGower supply,either suppliediocallyor availablefrom Luxinar.For
specifications refer to section.5. 1.

Theconnectingcablecrosssectiondependson the lasermodel and cablelength. Referto the following
table for cable selection:

Table20- DCpower supplycablespecification

Model Cablelength Crosssection
SR08s Upto 16mmaximum 16mm?
SR10i Upto 10m 16mmg?
10mupto 16mmaximum 25mm?2
SR 10e, 104,5s Upto 8m 16mm?
8mup to13m maximum 25mm?2
SR 15e, 151,5x Upto 5m 16mmz?
5mup to 8m maximum 25mm?
SR25i Upto 4m 16mm?
4mup to 6m maximum 25mm?
SR25x Upto 3m 16mmg?
3mup to 6m maximum 25mm?

A DANGEIA

Riskof electricshockor severedamageto the equipment

Ensurehat the equipmentis disconnectedrom the mainssupplybefore makingthis
connection.

Respecthe polarity of the terminalson the power supplyandthe laser.

Toconnectthe cablesto the laser:
1. Removehe cover (2from the rearendof the laser by unscrewinthe securing screvd).
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Theterminalsare markedas+VE (2)andGround (1).

2. Clampthe cablessecurelyin the terminalsusingthe two clampscrewson eachterminal.

3. Replacehe coverandsecureit with the securingscrew.Careshouldbe takenwhenfitting the
cover. Ensure the pr®niser cable is not trapped or crushed when fastening.

6.2.6. Beamdelivery

A CAUTIOI\A

Riskof damageto the laseroutput window mount

Thelaseroutput window mount is not capableof supportinga beamdelivery.Alwaysprovide
strong and stable mechanical support for the beam delivery and other external optics

Important!

Removehe blankingcapfrom the output window before attemptingto attachthe beam
delivery. Care should be taken when fitting the cover.

Therearetwo approvedmethodsfor attachingthe beamdeliverysystemto the laseroutput:
1. Attachthe beamdeliveryto the four M5 mountingholes onthe output window mount.

4xDRILL @ 42x140Dp &
TAP M5 - 6H x 10.0 Dp AS SHOWN
144,00 PCD

. 2600
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2. Insertthe beamdeliverytube directlyinto the output window mountandsecureit by an M6 grub
screw.

-0.009
@ 36.50 gé (70.025)
oy
I.l’). —_ -
g
13.50 5.25 8.00

Note: Shutterand powerfeedbackversionshavea visiblelight laserdiodepointerto assistwith beam
delivery alignment. The rated power of the laser diode pointer is 4mW.

Takeappropriateprecautionsvhenusingthe laserdiodepointerto alignthe beamdelivery.

A WARNINCA

Class3Ruvisiblelaserradiation
Avoideyeexposureto directandscatteredradiation.
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7. Transportand recommissioning

Beforetransporting the laser, obsentde followingprecautions:
w Completelydrainthe lasercoolingsystemto preventdamageduringshipping.Usecleancompressed
air, at a maximum pressure of 2bar, to blow out all traces of coolant in the cooling system pipework.

Failureto removecoolantfrom the systemprior to transportcancausedamageto the laser.
Damage caused in this way will invalidate the warranty.

w Ifthe externalbeamdeliveryhasbeenremoved,replacethe output window protection capto
prevent damage or contamination during shipping.
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8. Interfacing

Userinterfaceconnectionsor SRserieslasersare madethroughthe 25-pin and 15-pin connectorson

the rear panel. Pin connections depend on the laser version.

Important!

Undercertainconditions,it maybe possiblefor powercablescarryinghighvoltagesandcurrents
to emit electrical noise levels that may interfere with control cable signals.
Toeliminatethe possibilityof interference,control signalcablesmustbe screenedandrouted
along a different path to power cables.

8.1. Standardversion

Figure35- Standardlasert Ulconnectorlocation

Table 21- Standard laser U1 pin designations

PinN° Function 1/O type Signal
1 VSWHhstatus- RS422 output 3.5¢0.5V
2 VSWHhstatus+ RS422 output 0.5¢3.5V
3 Overmodulation Output 0.5/5V
4 Modulationinput - RS422 input 5¢0.5V
5 Modulationoutput + RS422 input 0.5¢5V
6 RFenable Input 0V/5Vto 24V
7 FWDVSWHsignal Output 0¢3Vanalogue
8 RER/SWHhsignal Qutput 0¢3Vanalogue
9 RFault Output,opendrain 5¢24V@50mA
10 DCfault Output,opendrain 5¢24V@50mA
11 Coolant flowfault Output,opendrain 5¢24V@50mA
12 Lasemready Output,opendrain 5¢24V@50mA
13 Interlock Input Return/connecto ground
14 Not used T T
15 Signabround(0V) T T
906-0236:00REVI1 39 8. Interfacing
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Interlock
5V
T 3 6
)
F INTERLOCK S60R 0603 4_}’ [: | 5
— ACPL-227
Pullthe input lowto enablethe laser.
RFenable
LM317LZ
6\ RE ENABLE 3 [ iy 2Vout | 2 _ AN 1 8
| 0/ = 120R 0603 ) ;5 [ ;

— g ACPL-227

GND
Pullthe input high(5¢24V)to enablethe laser.
Modulation input & VSWHRstatus
ﬁs +MODULATION
| Y/ 5V
8 Rk vee LT
4\ -MODULATION
5 po+
< 2 +VSWR_STATUS | ol L3
5 4
DO- GND
) 3
< 1 VSWR_STATUS DS8921M GND
5V
—ANAN AAN
10K 0603 180R 0603 10K 0603 GﬁD

w Modulation input (pins4 and5, RS422)
Modulationinput to fire the laser.Must be keptwithin the parametersetfor the lasermodel.

PulseWidth (PW)range:Belowthe minimumPWIlevel,laseroutput will stop. Abovethe
maximum PW level, laser output will be limited to the maximum PW level.

Frequencyrange:Above themaximum levellaseroutput will stop.

Duty cycle:Abovethe maximumlevel,laseroutput will be limited to the maximumduty cycle
limit. Exceeding any of these levels will result in Over Modulation.

w VSWHRstatusoutput (pins1 and2, RS422)
RFpower supplyor lasertube problem.Lasermoutput is reduced.
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Statusmonitoring signals

ZXMS6004FF 2V
LASER_READY . 16
<] e /w =t
S0mA g{ ( | 15 J i_z
\/
SMBJ24A oK 0603 ACPL-247
r— NN/
v v
GND GND ZXMS6004FF
FLOW_FAULT R 14
11 | —
50mA ( sl ) -\i_4
\/
SMBJ24A 517 0603 ACPL247
— NN/
v
GND GND ZXMS6004FF
DC_FAULT . 1
<10 A q =
50mA ( | 11 _] '\i_e,
\/
SMBJ24A 217 0603 ACPL-247
r—N\N—
v
GND GND ZXMS6004FF
RE_FAULT . 10
<9 AP /h =
50mA ( o 1 R B
\/
SMBJ24A oK 0603 ACPL-247
v 7Y
GND GND

Operatingcondition

Laseready(pin Flowfault (pin

DCfault (pin 10) RFfault (pin 9)

12) 11)

Normaloperation Low High High High
No RFenablesignal High High High High
Modulationsignahot within specified Low High High High
limits

Nomodulationsignal Low High High High
VSWRault Low High High High
RFpower supplyfault Low High High Low
Coolant flowfault High Low High High
Interlockfault High High High High
Interlockand coolantflow faults High High High High
DCsupplyfault High High Low High
DCsupplyand coolantflow faults High Low Low High
DCsupplyandinterlockfaults High High Low High
DCsupply,interlockandcoolantflow High Low Low High
faults

DCsupply notpresent High High High High
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RFforward andreflection signalmonitoring

v
0
MC34072DG | 2
REFLECTED_RF 1
8 3
+ =
<
BV
MC34072DG 6

FORWARD RF 7_
7 5

w RForward output (pin 7, analogue)
Signaproportionalto the forward RFvoltage.

w RFreflected output (pin 8, analogue)
Signaproportionalto the reflectedRFvoltage.

Overmodulation

@ OVER_MODULATION _ 5 ﬁ ki_4

ACPL-227
R8
10K 0603
GND

Activelow output indicatesover modulation.

8.2. Shutterand power feedbackversions

1 I
Figure36 - Shutterand power feedbackversiont UlandU2connectorlocations
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Table22 - Shutterand power feedbackversionst U1 pin designations

PinN° Function 1/O type Signal

1 Shutterenable Input 5¢24V

2 Userindicator Outputopendrain 5¢24V@50mA

3 Shutteropen Outputopendrain 5¢24V@50mA

4 Ground Ground T

5 Shutterclosedl Outputopendrain 5¢24V@50mA

6 Ground Ground T

7 DCvoltageOK Outputopendrain 5¢24V@50mA

8 T T T

9 T T T

10 ReflectedRFsignal Output,opendrain 0¢3Vanalogue

11 ForwardRFsignal Output,opendrain 0¢3Vanalogue

12 RFenable Input 0V/ 5¢24V

13 +Modulationinput RS422 inpuf+) 05V

14 - Modulationinput RS422nput (-) 5¢0V

15 Overmodulation Output,opendrain 05V

16 +VSWHhstatus RS422 outpuf+) 0.5¢3.5Vv

17 - VSWHhstatus RS42Dutput (-) 3.5¢0.5v

18 X RS232utput -6to +6V

19 Externalnterlockreturn Input 5¢24V

20 Externalinterlock Output 5V@50mA

21 Diodeenable Opto-isolatedinput 5¢24V

22 RX RS232nput -6to +6V

23 Shutterclosed2 Outputopendrain 5¢24V@50mA

24 Producttrigger Input ov

25 Ground Ground T
906:0236:00RE V11 43
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8. Interfacing

Statusmonitoring signals

ZXMS6004FF 5-\1
DC VOLTAGE OK M 16 1
& ) -t
50mA | 15 J \i_Z
2K 0603 ACPL-247
GND ZXMS6004FF
SHUTTER OPEN 2 16 1
& ) 1 A
50mA 15 | 2
ACPL-247
2K7 0603
GND ZXMS6004FF
SHUTTER CLOSEDI M 14 3
= 25— 1 Al
50mA 13 | 4
ACPL-247
2K7 0603
*— "N\—
v
GND ZXMSG6004FF
SHUTTER CLOSED2 N 12 5
{23] = -
50mA (2 !l 11 J \i_6
2K 0603 ACPL-247
— NAN—"
v
GND ZXMS6004FF
USER INDICATOR ™ 10 7
2] =T -
50mA (2 !l 9 J \i_g
ACPL-247
2K7 0603
e AN—
v
GND
Monitoring input and VSWHRstatus
\,__+MODULATION
13> 5V
& Ri vee LT
1 4\ -MODULATION
6 bo+
16 +VSWR_STATUS [ o 3
< 5 4
DO- GND
0 3
VSWR_STATUS DS8921M GND
17
5V
T AN ANAN AAN Y
10K0603 ~ 180R0603 ~ 10K0603 .V

w Modulation input (pins13 and14,RS422)

Modulationinput to fire the laser.Must be kept within the parametersetfor the lasermodel.

PulseWidth (PW)range:Belowthe minimumPWIlevel,laseroutput will stop. Abovethe
maximum PW level, laser output will be limited to the maximum PW level.

Frequencyrange:Abovethe maximum levellaseroutput will stop.

Duty cycle:Abovethe maximumlevel,laseroutput will be limited to the maximumduty cycle
limit. Exceeding any of these levels will result in over modulation.

w VSWHRstatusoutput (pins16 and17,RS422)
RFpower supplyor lasertube problem.Lasermoutput is reduced.
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Enablesignals

‘ LM317LZ
\\__RF_ENABLE 3 [~ 2 1 16
Vin R Vout |— p— —
112, 2 120r 0603 ;5 | 5
- ACPL-247
‘ LM317LZ
\| DIODE_ENABLE 3 [\ 2 5 12
Vin 2 Vout == —
121> 2 120r 0603 | ;ﬁ [ 1
— e
H ACPL-247
LM317LZ
‘ﬁl SHUTTER ENABLE 3 .= ~"7] 2 3 14
= 2 120R 0603 ;; [
4 13
4 |
~ y ACPL247
GND
w RFenable(pin 12)
Pullthe input high(5¢24V)to enablethe laser.
w Diodeenable(pin 21)
Pullthe input high(5¢24V)to switchon the pointinglaser.
w Shutterenable(pin 1)
Pullthe input high(5¢24V)to enablethe shutter.
Externalinterlock
5V
EXT INTERLOCK
{20 T
LM317LZ =
19 )—EXT INTERLOCK RIN 3 [F\o "2 U] 2 R28 1 3
/ E 120R 0603 o ;; l &
= ACPL-227
GND
RS23Zignals
RS232Tx
@ l 14
T1IOUT  T1IN
13
| =</ ST232CD
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RFforward andreflection signalmonitoring

5V

[o¢]
MC34072DGL— 2

<1O REFLECTED RF I

L L3

<

5V
MC34072DG 6

FORWARD RF 7.
{11 - X

w RForward output (pin 11, analogue)
Signaproportionalto the forward RFvoltage.

w RFreflected output(pin 10, analogue)
Signaproportionalto the reflectedRFvoltage.

Overmodulation

ki
OVER_MODULATION 5 :J 4
<15 1 —

ACPL-227

10K 0603

Activelow output indicatesovermodulation

Groundconnection

25

haa

GND
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Table23 - Shutterand power feedbackversionst U2 pin designations

PinN°® Function I/O type Signal

1 RFault Output 5¢24V@50mA
2 DCfault Output 5¢24V@50mA
3 T T T

4 T T T

5 T T T

6 Interlockfault Output 5¢24V@50mA
7 Ground(0V) Ground T

8 Ground(0V) Ground T

9 Diodeenabled Output 5¢24V@50mA
10 Flowfault Output 5¢24V@50mA
11 T T T

12 Modulationfault Output 5¢24V@50mA
13 NCinput Input 010V

14 T T T

15 Ground(0V) Ground T

47
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Diagnosticsignals

ZXMS6004FF
< 1 I RF_FAULT _%_ o
50mA
2K7 0603
—— ANAN—

v

GND ZX 04FF

DIODE_POINTER ™

0
5

50mA

2K7 0603
—— AN\N——

v
GND ZXMS6004FF
Il

DC _FAULT

0
3

50mA

2K7 0603

¢ \NN—
v

GND zX 04FF
Il

FLOW_FAULT
10

2
A

50mA

y 2K7.0803

v
GND ZXMS6004FF

MODULATION_FAULT
12

2
3

50mA

K7.0603

v

GND ZX 04FF
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Groundconnection
>
(8>
15—
v
GND
Enablethe external interlock by connectingU1,pin 13to ground.

W
w EnableRF Enable byapplying5¢24Vto Ul,pin 6.

w Applythe requiredmodulationinput (RS422) U1,pins4 & 5.
w ConnectUlpin 15to ground.

Ul RS42: TTL

/" L1
OT1 5
o— LI M
o ST
3
O
O?W_ MODULATION INPUT{ | | | |
12
AN MODULATION INPUT+
o 13 INTERLOCK
6 RF ENABLE
Oz | _—
> Ground
o—+——
<>O- 1 — |5-24v
o8 l
Ground
Figure37 - Standardversiont minimum interface connections
Enablethe external interlock by connectinganinterlockswitchbetweenU1, pins19and20.

EnableRF Enable by connectings¢24Vto Ul,pin 12.

EnableShutter  Enable byapplyinga5¢24Vsignalto U1,pin 1.

EnableDiode Enable byapplyinga5¢24Vsignalto U1, pin 21 (for lasersfitted with the optional
diode pointing laser).

w Whenoperatingin externalPWMmode,applythe requiredmodulationsignal(RS422)o U1,pins13
& 14.

w Whenoperatingin InternalControlmode, enablethe Trigger by connectingU1, pin 24to ground.

€ €€ €

Important!
TheTrigger signalmustbe switchedto groundto enablelaseroperationbut mustnot be
permanently connected to ground. If laser operation is interrupted, a transition in thq
Trigger signal must be received in order to restart the laser.

w Whenrunningin Internal Controlmode,connectthe RS232Z'xand Rxon U1,pins18 & 22to the
remote terminal.

906-0236:00REVI1 49 8. Interfacing



LUXINAR

INGENUITY AMPLIFIED

w ConnectUl,pin 25to ground.
Note: Thelaseris shippedn PWMmaode.

s
1 SHUTTER ENABLE
oL | 524V
o 2
OoT T
o—3
T 16
O—1z
o
L
o OT 18 RS232 Tx
5
o OT 15 EXTERNAL INTERLOCK
7 |
o ] go EXTERNAL INTERLOCK RTN
Ot
o 9 4
o OT= RS232Rx RS23:
ol 10
23
°_o_ 1
I PRODUCT TRIGGEF
o 12 RF ENABLE D Ground
OT =
\’Oo_ 13 | 5-24v
Ground

Figure38- Shutterand power feedbackversionst minimum interface connections

8.4. Open drainoutput usage

Opendrainstatusoutputsrequirea pull-up resistorandvoltagesource(5¢24V)to be connectedto the
monitored output. When the signal becomes active, the output falls to OV.

Thefollowing diagramshowsa typical connection.

5-24V

Inactive:5¢24V
—
Active: OV

Figure39 - Typical operdrain output connection
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8.5. Controlsignalstartup timing for shutter and power feedbackversions

Thefollowing control signaltimingsmustbe respectedwvhenstartingup shutter and power feedback

versions.

EXTERNAL_INTERLOCK_RETURN |

SHUTTER_ENABLE

RFENABLE
MODULATIOMPUT+ QNCUECe
11 ©2
[ (e |
13 N
Figure40- Controlsignalstartup timing
t1 EXTERNAL_INTERLOCHKeturn to *10ms
SHUTTER_ENABLEetuptime
t2 RF_ENABLEo Modulationsetup »100ms
time
t3 SHUTTER_ENABLE Modulation %200ms
setuptime

Thedualchannelsafetycriticalapproach EN:1384%erformancd_evelD] requiresthe systemto react

to system conditions as follows:

® Whenthe EXTERNAL_INTERLOCIk disabled SHUTTER_ENABLEndRF_ENABLEMustalso
be disabled by the machine controller.

w Whenrestartingthe systemwith EXTERNAL _INTERLOCKnabled the control signalstartup
timing sequence must be followed.

8.6. Statusindicators

Theoperationalstatusof the laseris displayedoy statusindicatorlampsonthe laserrear panel.

8.6.1. Standardversion

906-023600REVI1

N f

Figure41 - Standardversionstatusindicators
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Indicatorname Statusmonitored

DC DCPSU

INT Interlock
FLO Coolantflow
RF RF

MOD Modulation

If astandardlaserexperiencesnyerror, the laserwill restartautomaticallyoncethe error hasbeen

rectified.

8.6.2. Shutterand power feedbackversions

Figure42 - Lasewith power feedbackandshutter statusindicators

I

Indicatorname Statusmonitored

DC DCPSU

INT Interlock

FLO Coolantflow

RF RF

MOD Modulation

OoP Operationmode
DIOD Diodelaser
SHTR Shutter

If alaserwith powerfeedbackandshutterexperience®C interlock,coolantflow or shutterfault
errors, laser output will terminate and the shutter will close. Once the error has been rectified, a

Shutter_Enable

8. Interfacing

signal must be rapplied in order to restart the laser.
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External PWM mode controls laser output power using a signal from a modulation source supplied by
the user. Themark-spaceratio of the signalwaveformcontrolsthe output power, within the modulation
limits of the laser.

Note: Thisisthe defaultoperatingmode.Thelaseris shippedwith this modeactivated.
Thekeycontrol featuresof thismodeare:

w RS23Zommandsmaybe usedto interrogatethe laser(or changemode)but will not otherwise
affect the power output.

Thetriggerinput is not usedin this mode.

Thetriggerdelay isnot available irthis mode.

TheRF Enable input mustbe high(5V)to activatethe RFamplifier.

TheShutter  Enable signalmustbe highin orderto activatethe shutter.

If an error condition occurs, for example, a low water flow, the laser will fall back RiFan
Disable condition,disablingmodulationinput to the RFAmplifierandclosingthe shutter.
Certainerrorscanbe resetby applyingarisingedgesignatlto the RF Enable input. Forexamplejf
the shutter failed to open or failed to close.

€ e e ¢€¢€

RFmodulationis controlledby varyingthe pulsewidth or frequencyusingRS23ZommandsPower
demand is also set using an RS232 command.

Lasempoweroutput is controlledby one of two parametercombinations:

w Varypowerdemandandfrequency.

w Vary power demand and pulse width.

Input parametersdependonthe lasermodel.

The key control features of this mode are:

Thecontroller doesnot varythe modulation.

Thetriggerinput or a softwarecommandmaybe usedo start the laser.
TheRF Enable input mustbe high(5V)to activatethe RFamplifier.
TheShutter  Enable signalmustbe highin orderto activatethe shutter.
If afault conditionoccurs the laserstopsoperatingandthe shutter closes.
Errorscanberesetby sendingRS23ZommandsGoto Standby ,Goto Run,or Start  Laser .
Alternatively, the trigger input can be switched to low (0V).

€ € € € €€

250 i T Tt N TN TN N PN e TN TN,

200
» —— 250w- +/- 6.5W
'_
:é 150 —— - 150W- +/- 3W
U;J 20W- +/- 1.5W
g 100
o

50

0

0 100 200 300 400 500 600

Figure43- Typicalopenloop mode performance
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Laser output power is controlled using the same input signals as internal open loop mode but with the
addition of a feedback signal from the power feedback module. The closed loop algorithm applies fine
adjustmentsto either pulsewidth or frequencyin orderto stabiliselaseroutput powerat the demanded
level.

Thekeycontrol featuresof thismodeare:

Thecontrollerautomaticallyvariesthe lasermodulationto control the laserpower.
Thetriggerinput or a serialcommandmaybe usedto start the laser.

TheRF Enable input mustbe high(5V)to activatethe RFamplifier.

TheShutter  Enable signalmustbe highin orderto activatethe shutter.

If afault conditionoccurs the laserstopsoperatingandthe shutter closes.

Errorscanberesetby sendingRS23ZommandsGoto Standby ,Goto Run,or Start  Laser .
Alternatively, the trigger input can be switched to low (0V).

€ € €€ ¢€¢€

300
250
—— 250W Demand - +/- 1.39W
E 200 —— 150W Demand - +/- 0.95W
g 150 100W Demand - +/- 1.07W
= 50W Demand - +/- 1.15W
g 100 -+
Dc3 —— 20W Demand - +/- 1.36W
50 A
0 T T T
0 200 400 600 800
Time (secs)

Figure44 - Typicalclosedloop mode performance

Lasemutput poweris changedby varyingthe voltageon the NCinput, connectorU2,pin 13. Thepower

can be controlled linearly from 20W up to the maximum selected in the current program. One volt will
give 20W and the maximum ten volts will give the maximum power defined by the user. During NC
power control operation,the minimumoutput poweris 20W.If the control voltagefallsbelowonevolt,

or below the minimum power threshold, the laser will switch off. In NC power control mode, Closed
loop feedback is used to stabilise the selected power level.

w Thecontrollervariesthe modulationto control the powerlevelin responseo the NCdemandinput.
Thetriggerinput or a serialcommandmaybe usedto start the laser.

TheRF Enable input mustbe high(5V)to activatethe RFamplifier.

TheShutter  Enable signalmustbe highin orderto activatethe shutter.

If afault conditionoccurs the laserstopsoperatingandthe shutter closes.

Errorscanberesetby sendingRS23ZommandsGoto Standby ,Goto Run,or Start  Laser .
Alternatively, the trigger input can be switched to low (0V).

€ e e ¢g¢€

A. Powerfeedbackprogramming 54 906-023600 REV 1.



LUXINAR

INGENUITY AMPLIFIED

300
250
—— 10V NC = +/- 1.09W
g 200 — —— 7.5V NC = +/- 1.93W
= ——5VNC = +/- 1.87TW
2 150
S ——2.5VNC=+-1.7W
100 1.5V NC = +/- 1.36W
50
0 T T T T T
0 100 200 300 400 500 600
Time (secs)

Figure45- TypicalNCmode performance

A.2. Overviewof controllers

A.2.1. OEMsuppliedcontroller

Forfully integratedmachinesthe machinecontrolleralsocontrolsandmonitorsthe laserdirectly. For
full interfacing details se&hapter 8

A.2.2. RS23zontroller (shutter versionand power feedbackversiononly)

The machine controller provides serial interface commands using the RS232 protocol. For full details of
serialinterfacecommandsrefer to the Luxinarserialinterfacespecificationpart number906-0109-00).

A.2.3. OEMsuppliedcontroller with LuxinarTTLconverter

In order to minimise the effect of RF interference in the control circuitry, it is required that control
connectiondo the laserare madeusingthe RS42rotocol providedby a LuxinarT TLconverterunit.
This unit converts 5V TTL signal levels to RS422 levels.

If the userisunableto generateRS42&ignaldirectly, the LuxinarT TLconverterwill generatethe
appropriate RS422 signals from a TTL source.

A.2.4. Luxinarindustrial controller

Theindustrialcontrolleris a stand-aloneprogrammablecontrollerthat canoperatethe laserin any of
the operating modes. The controller also has additional safety interlock features and programmable
pulse output options, including:

w Continuous
Continuousoperationat a setpulseperiod (PP)andpulsewidth (PW).
w ToneBurst
Lasemutput is switchedon and off at setintervalsin a repetitive sequence.
w StepBurst
ThreeToneBurspulsegroupsare executedsequentially.
w Perforate

Anumberof pulseswith pre-definedpulsewidth are executedat intervalstriggeredby amachine
tacho signal.

w Scribe

Groupsof pulseswith pre-definedpulsesare executedat intervalstriggeredby a machinetacho
signal.
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Undercertainpulsingregimes,acousticresonancesre setup in the laserwhich perturb the beam
pointing characteristicsTo ensure stable beam pointing, avoid operating the laser within the grey
shaded areas in the graphs.

SR08s
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SR10e, 15i,15x

Operatingpulse width(us)

SR15s

B. Acousticzones
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SR15e, 25i,25x

Maximum pulse width

2
_ \ Maximum Duty cycle
(50% - SR 15¢)
200 (60% - SR 25i)
] \ (70% - SR 25x)
15

Operatingpulsewidth (us)

009
008 —

T T T LI T 1
0 SR E BB D w N a1 o
g§38888 38 8 g g 8

Operatingfrequency(Hz)

Acoustic zones where pointing can exceed 0.125mrad (half angle)

- Acousticzonewherecanexceedd.25mrad(halfangle)4450+150Hz
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AppendixC. Dimensionaldrawings

SR08s,10i, 10xt standardversion
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SR10it power feedbackversion
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SR10e,15i,15s,15xT shutter version
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SR15e, 25i,25x1 standardversion
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SR25it power feedbackversion
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AppendixD. Alternative wavelengthspecifications

Thestandardoperatingwavelengthfor LuxinarCQ lasersis 10.6pum.TheSRseriescanbe suppliedin a
range of alternative operating wavelengths. If an alternative wavelength is required, this must be
specified at the time of ordering.

SR08s
Wavelength(um) 10.6 10.25 9.3
Wavelengthrange 10.6, 10.14 10.7um  10.17¢ 10.33um 9.2¢ 9.35um
Predominantly10.45¢
10.7pm
Outputpower
Powerrangé?) 5¢ 80W 5¢ 72W 5¢ 60W
Typicalpower stability (longterm) +4.5% +4.5% +5%
Guaranteedpower stability (longterm) +7% +7% +8%
Peakpower(Z) 110w 95W 80W
Minimum shipmentpower3) 96W 86W 72W
Pulsednodeandbeam
Energy 3¢50mJ 2¢45mJ 2¢35mJ
Beam diameter @1/e?) 6.0 £0.5mm 6.0 £0.5mm 6.0 £0.5mm
SR10e
Wavelengthrange 9.2¢ 9.35um
Outputpower
Powerrangd® 5¢115W
Typicapower stability (longterm) +3%
Guaranteecpower stability (longterm) + 6%
Peakpower® 330W
Minimum shipmentpower(®) 138W
Pulsednodeandbeam
Energy 6¢110mJ
Beam diameter @1/e?) 6.0 +£0.5mm

Meanpower at maximumduty cycle
Dependingon frequency
400pspulsewidth at maximumduty
Meanpower at maximumduty cycle
Dependingon frequency
400pspulsewidth at maximumduty

o, whE
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SR10i
Wavelength(um) . 10.6Band
select
Wavelengtirange 10.6,10.17¢ 10.45¢ 10.7pm 10.17¢ 9.2¢9.35um
10.7pm 10.33um
Predominantly
10.45¢ 10.7um
Outputpower
Powerrangd”) 5¢125W 5¢ 125W 5¢110W 5¢ 95W
Typicapower stability (longterm) +4.5% +4.5% +4.5% +5%
Guaranteecowerstability(long +7% +7% +7% +8%
term)
Peakpower®) 315W 315W 275W 240W
Minimum shipmentpower®) 150W 150W 132w 114W
Pulsednodeandbeam
Energy 5¢100mJ 5¢100mJ 5¢90mJ 4¢75mJ
Beam diameter @1/e?) 6.0 £0.5mm 6.0 £0.5mm 6.0 £0.5mm 6.0 £0.5mm
SR10x
Wavelengthrange 9.2¢ 9.35um
Outputpower
Powerranggl® 5¢ 105W
Typicalpower stability (longterm) +5%
Guaranteedpower stability (longterm) +8%
Peakpower11) 235W
Minimum shipmenipower(12) 126W
Pulsednodeandbeam
Energy 4¢70mJ
Beam diameter @1/e?) 6.0 £0.5mm
SR15e
Wavelengthrange 9.2¢ 9.35um
Output power
Powerrangé!3 10¢ 160W
Typicalpower stability (longterm) +3%
Guaranteecdpower stability (longterm) + 6%

7. Meanpower at maximumduty cycle
8. Dependingon frequency

9. 400pspulsewidth at maximumduty
10. Meanpower at maximumduty cycle
11. Dependingon frequency
12.400pspulsewidth at maximumduty
13. Meanpower at maximumduty cycle
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Peakpower4 460W
Minimum shipmenipower(15) 192w
Pulsednodeandbeam

Energy 8¢ 155mJ
Beam diameter @1/e?) 6.3 £0.5mm

SR15i
Wavelength(um) 10.6 10.25 9.3
Wavelengthrange 10.6, 10.17% 10.7um  10.17¢ 10.33um 9.2¢9.35um
Predominantlyl 0.45¢
10.7pum

Outputpower

Powerrangéle) 10¢ 175W 10¢ 155W 5¢ 130w
Typicapower stability (longterm) +3% +3% +3%
Guaranteecpower stability (longterm) + 6% +6% +6%
Peakpower17) 440W 390W 330W
Minimum shipmentpower(18) 210W 186W 156W
Pulsednodeandbeam

Energy 7 ¢ 140mJ 7¢125mJ 6¢105mJ
Beam diameter @1/e?) 6.8 +0.5mm 6.8 +0.5mm 6.0 £0.5mm

SR15s
Wavelength(um) 10.6 10.25 9.3
Wavelengthrange 10.6, 10.1% 10.7um  10.17¢ 10.33pum 9.2¢ 9.35um
Predominantlyl 0.45¢
10.7um

Outputpower

Powerrangé!® 10¢ 160W 5¢ 144W 5¢ 120W
Typicalpower stability (longterm) +3% +3% +3%
Guaranteedpower stability (longterm) +6% +6% +6%
Peakpower20) 215W 195w 160W
Minimum shipmentpower1) 192W 173W 144W
Pulsednodeandbeam
Energy 5¢95mJ 5¢90mJ 4.¢ 70mJ
Beam diameter @1/e?) 6.8 £0.5mm 6.8 £0.5mm 6.0 £0.5mm

14. Dependingon frequency

15. 400pspulsewidth at maximumduty
16. Meanpower at maximumduty cycle
17. Dependingon frequency

18. 400pspulsewidth at maximumduty
19. Meanpower at maximumduty cycle
20. Dependingon frequency
21.400uspulsewidth at maximumduty
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SR15x
Wavelengthrange 9.2¢ 9.35um
Output power
Powerrangg??) 10¢ 150W
Typicapower stability (longterm) +3%
Guaranteecpower stability (longterm) + 6%
Peakpower23 335w
Minimum shipmentpower24) 180W
Pulsednodeandbeam
Energy 6¢105mJ
Beam diameter @1/e?) 6.0 £0.5mm
SR25i
Wavelength(um) 10.6 10.25 9.3
Wavelengthrange 10.6,10.17% 10.7um  10.17¢ 10.33um 9.2¢9.35um
Predominantlyl 0.45¢
10.7pum
Outputpower
Powerrangé?>) 15¢ 250W 10¢ 225W 10¢ 185W
Typicalpower stability (longterm) +3% +3% +4%
Guaranteedower stability (longterm) +6% +6% +6%
Peakpower(26) 630W 565W 465W
Minimum shipmentpower?) 300W 270W 222W
Pulsednodeandbeam
Energy 10¢ 200mJ 9¢180mJ 8¢ 150mJ
Beam diameter @1/e?) 6.5 £0.5mm 6.5 £0.5mm 6.3 £0.5mm
SR25x
Wavelengthrange 9.2¢ 9.35um
Output power
Powerrangg?®) 10¢ 210W
Typicalpower stability (longterm) +4%
Guaranteecpower stability (longterm) + 6%
Peakpower29) 465W

22.Meanpowerat maximumduty cycle
23. Dependingon frequency
24.400uspulsewidth at maximumduty
25. Meanpowerat maximumduty cycle
26. Dependingon frequency
27.400puspulsewidth at maximumduty
28. Meanpowerat maximumduty cycle
29. Dependingon frequency
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Wavelength(um) 9.3

Minimum shipmentpower30) 252W
Pulsednodeandbeam

Energy 8¢ 145mJ
Beam diameter @1/e?) 6.3 £0.5mm

30. 400puspulsewidth at maximumduty
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AppendixE. Coolantrequirementsand additives

Thefollowing requirementsconcerningvater quality and permitted additivesmustbe compliedwith.
E.1. Coolantquality

Table24 - Coolantquality

Description Value

Coolanttype Demineraliseddeionisedor distilledwaterwith
corrosion inhibitor & antbacterial treatment

Conductivity <1000uS/cm

Totalhardness <10ppm

pHvalue 7¢8.5

Bacterialevel <1000cfu/ml

The pH value, conductivity and dissolved solids levels can be measured with a portable meter and the
bacterialevelcanbe checkedwith atestkit. Formore information contactyour localLuxinarAftersales
office.

E.2. Suspendedgarticle removal

To remove particulate contamination, anline filter with a pore size of 100um must be fitted as close
aspossibleto the lasercoolantinlet. Thefilter shouldbe regularlycheckedor blockagesndcleanedor
replaced where necessary. This is particularly important after bacterial growth has been detected and
anti-bacterial treatment applied.

E.3. Corrosionand anti-bacterialinhibitor

Topreventbacterialformation and corrosionof the coolingwater circuit, Luxinathastestedand
approved a specialist water treatment kit which is manufactured by NALCO.

Threewatertreatmentkits areavailabledependanton the total volumeof the coolingwater circuitto

be used:

Circuitvolume Reference

50¢199L Order No.: 48d.uxinar20.88
200¢350L Order No.: 486_uxinar60.88
351¢500L Order No.: 48@.uxinarl00.88

Orderwater treatmentkits directlyfrom NALCGut:

Nalco Deutschland GmbH,
SolmstralRetl
60486FrankfurtamMain

Germany

Tel.: +49 69 7930
Customesservicetel.: +497141703216
Email: custserv.germany@nalco.com

NALCQreequippedto shipkitsworldwide.
w Expirationperiod

Twoyears
w Storagetemperature

0¢25°C
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w Disposabf usedmaterial

Ensurethat the disposabf all the materialsusedin this productis conductedaccordingo all local
and national regulations.

w Instructionsfor use

Completely empty both inhibitor bottles which are included with the NALCO kit into the cooling
water reservoirtank. After mixingthe NALC@hemicalswith the coolingwater, the pHvalueshould

be between 6.5 and 9.0.
A WARNINCA

Riskof injury to eyes
Useappropriateeyeprotectionwhenhandlingchemicalsisedin the NALCQvater treatment
kit.

Z NALCO 46@&S200 is a multhetal corrosion inhibitor to ensure effective protection against
corrosionof stainlesssteel,copperand copperalloysandit alsoworksasabacteriostaticand
hardness stabiliser.

Z NALCQ330isabiocidewhichremovesbacteriaand organiccontamination(algaeandslime)
from the water circuit.

NALCORS20@nd 7330are completelycompatiblewith glycol. Theglycolshouldbe without any

inhibitor (concentration 3§35% glycol in demineralised water).

The use of inhibitors, biocides, other substances or hardness stabilisers other than the specialist

NALCit maycauseprematurefailure of the laser.It isthe user'sresponsibilityto ensurethat the

specification of any alternative additive is equivalent to that of the NALCO additive.

w Coolingsystemmaintenance

After sixmonthsof operation,drain off the coolantandrefill with freshwater treated with the

appropriate NALCO kit or equivalent ahticterial product, as specified ir:

Ensurethat the disposabf all the materialsusedin this productis conductedaccordingo all local

and national regulations.
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AppendixF. Coolingsystempressuredrop curves
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SR15i1 shutter and power feedbackversions
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SR10i DCand DC3kW power supply
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SR25i DCpower supply(016-003500)
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AppendixG. TTLto RS42Zonverter

Theoptional TTLconverterchangeghe voltagelevelsfrom the OEMmachineto the required levels for
correct operation of the SR system.

Figure46- TTLto RS42Zonverterunit

G.1. Mounting

Mount the converterunit securelywithin the OEMmachineby meansof the four mountingholesonthe

base.
f 1 l% F'y

O o © o

35.00

44.70
63.80

s»)

(=
N=

114.60

Y
A 4

127.00

A

139.70

Y

Figure47-TTLto RS42Zonvertermountingholes

G.2. Configuration

TheTTLlto RS42Zonvertercontainsa switchfor internalor externalRF Enable signal.lf the switchis
set to the EXT position, the user must provideREnEnable signal on pin 6 (090104XX).
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1 RFEnableswitchlocation
Figure48- RFEnableswitch location

G.3. Diagnostid_EDoperation

1 Diagnostid-EDocations
Figure49 - DiagnosticLEDocation

Table25 - Statusindicator diagnosticst all lasers

LED Description
RFEN RFEnablesignalpresent(®
5v TTLboxis powered?

1. Must be present for correct las@peration
2. Must be present for correct laseperation
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LED Description

MOD Modulationsignalpresent3)

RF ENABLE switch TheTTLboxcontainsaswitchto enableor disablethe
requiredRF Enable signal

G.4. Interfacing

Thecablessuppliedwith the converterare dependanton the laserconfiguration.

Standardversion

w Cablepart number 0920013 XXXX¢onnectingthe Ullaser interfaceconnector to the TTlnit.
w Cablepart number 09310104 XX connecting the OENMiachineto the TTLunit.

I P 5 A

093-0013 XXX TTLconverter 091-0104XXX>

Table26 - TTLunit cable(A)

PinN° Function Signaltype 009018400 009-0456:00
1 VSWHhstatus- Red RS422utput See3.1 See3.1
2 VSWhstatus+ Blue RS422utput SeeS.1 SeeS.1
3 Overmodulation Green Output Sees. 1 Seed. 1
4 Lasemodulation Yellow PWMinput 5V 5¢24V
) Voltage supply- White Supply inputr 5V 5¢24V
6 RF Enable Black Input 5V 5¢24V
7 RF Forward Power Brown Output Sees.1 SeeS.1
8 RF Reflected  Power Violet Output Sees.1 Sees.1
9 RF Fault Orange Output Seed.1 Seed.1
10 DC Fault Pink Output Seed.1 Seed.1
11 Flow Fault Turquoise Output Sees. 1 Sees. 1
12 Laser Ready Grey Output Seed.1 SeeS.1
13 Interlock(returnto Red/blue Input Sees. 1 Sees. 1
ground)
14 Not connected Green/red
15 Voltage supplyrtn) Yellow/red Supply inpu{rtn) 0V ov

Shutterand power feedbackversion

w Cablepart number093-0098XXXXa Y-cableconnectingthe Ullaserinterfaceto the TTLunit
with a 15pin D-connector connecting the OEM machine directly to the U1 laser interface. A
mating Dconnector is supplied in order to make the machine connection.

w Cablepart number 0930104XX connecting the OENMiachineto the TTLunit.

3. Must be present for correct laseperation
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TTLconverter
hﬁ T ’ © Q
U,s: | S e —V]Ir
093-0098XXX> C 091-0104XXX2

Table27 - TTLunit cable(B)

PinN° Function Colour Signaltype 009018400 009-0456:00

1 VSWHhstatus- Red RS422utput See3.2 See3.2

2 VSWhstatus+ Blue RS422utput SeeS.2 See8.2

3 Overmodulation Green Output See8.2 See8.2

4 Lasemodulation Yellow PWMinput 5V 5¢24V

5 Voltage supply- White Supply inputr 5V 5¢24V

6 RF Enable Black Input 5V 5¢24V

7 RF Forward Power Brown Output Seed.2 Seed.2

8 RF Reflected  Power Violet Output Seed.2 See3.2

9 Signaground(0V) Orange Output Sees.2 Sees.2

10 Signaground(0V) Pink Output Seed.2 Seed.2

11 Signabround(0V) Turquoise Output Seed.2 See8.2

12 Signaground(0V) Grey Output See8.2 See8.2

13 Signaground(0V) Red/blue Ouput See8.2 See8.2

14 Signabround(0V) Green/red Ouput Sees.2 Sees.2

15 Voltage supplyrtn) Yellow/red Supply inpu{rtn) 0V ov
Table28- Y-cableU1 laserinterfaceto 15-pin D-connector(C)

PinN° Function Signaltype

1 Shutter  Enable Input

2 Userindicator Output

3 Shutteropen Output

4 Ground T

5 Shutterclosedl Output

6 DCvoltageOK Output

7 Shutterclosed2 QOutput

8 Producttrigger Input

9 Externainterlock Interlock

10 Externalnterlockreturn Interlock

11 Ground Output

12 Screen Output

13 RS232X Output

14 RS23RX Input

15 Diodeenable Input
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AppendixH. DCpower supplyoptions

Note: Thisequipmentisdesignedor overvoltagecategoryll asdefinedwithin EN
610101:2010+A1:20109.

H.1. DC 3kWsinglephaseDCpower supply

H.1.1. Generaldescription
TheDC 3kWisa3U,m drackmountable,DC3kWpower supply.(PSU)

Figure50- DC 3kW single-phaseDCpower supply

H.1.2. Specification

Table29 - Dimensionsweight and cooling

Dimensiongmm) LxWxH 483x286x132 (3U radieight)
Weight 11kg
Coolanttype Deionisedvaterwith anti-bacterialadditive
Coolantpipe 10mmOD
Coolant flowrate Referto section2.5.4
483 317
466.3 286
& L ] L

132
57.0

1 Clearancdor cablingand coolanfpipes
Figure51 - Overalldimensions
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Table30- Electricalspecifications

DC 3kW

Input voltagerange 230VAG 10%(single/biphase)
Mainsinput frequencyrange 50¢60Hz
Mainsinput fuserating 20A
ACinrushcurrent(max.) 60A
Output voltage(DC) 50V
Output current(max.) 62.5A
Powerfactor >0.90at full power
Powerconsumption(max.) 3kWat pulsedfull power
Earthleakagecurrent <4mA

Important!

Anexternaldisconnectdevicemustbefitted at the time of installation,andmustbe accessible
without needing to use a tool. This must be suitably located and easily reached and mug
marked as the disconnecting device for the power supply.

H.1.3. Installation

Mechanicalinstallation

Usingsuitablefixings,mountthe power supplywithin the OEMmachinerackingusingthe four
mounting holes shown in the following figure.

483
466.3

® > ®
QA
O PSU ENABLE
o oDbec
& ~ O FANS
—| 10 O TEMPERATURE
O HUMIDITY
LUXINAR
® 3 ocnw ©

Figure52 - Fixinglocations

Mains ACpower connections

Important!

Undercertainconditions,it maybe possiblefor highvoltageandcurrentcablesto emit noise
energy levels that may interfere with control signal cables. To eliminate the possibility
interference,cablescarryingcontrol signalsshouldbe routed alonga different pathto power
cables.

Thepower supplyis providedwith a mainssupplycable.If this cableneedsto be replacedwith a
longer cable, ensure the replacement cable is of the correct rating for the power supply.

Note: TheL1l andL2 terminalsareinternallyfusedby 16 ApRfuses.
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A DANGEIA

connection.

Riskof electricshockor severedamageto the equipment
Ensurethat the equipmentis disconnectedrom the mainssupplybefore makingthis

Toreplace thecable:

1. Removehe accesgpanel onthe rearof the power supplyby unfastening thefour fixing screws.

sovoc | ©
+_

LUXINAR
O —

Co—
e — CEX

L
»l

4

ACmainsinput
Coolantinlet
Coolantoutlet

AW N P

DCoutput to laser

Figure53 - ACmainsconnectionpoint

2. Removehe suppliedcablefrom the connector.andreplaceit with the alternativecablein

either single or bphase configuration.
w Singlephaseconfiguration

Connecthe phaseto the L1 terminalandneutral to the Nterminal. Donot usethe L2

terminal.

Single Phase connection
200-240Vac

— 1@

L2 (X) DO NOT CONNECT
— N®@
.. L(:/‘\/

w Biphaseconnection

L1 =

AAAAAAA.

Connecfphasel to the L1 terminalandphase2 to the L2 terminal. Donot usethe N

terminal.

Bi-Phase connection
200-240Vac

zR B
SIOIY

DO NOT CONNECT

®
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Important!
Ensurehat the earth connectionis well-madein both cases.

DClasersupplycables

DCpower cablesmustbe securelyfitted to the connectorsprovidedon the rear of the power supply
and on the laser system.

0

ovDC :
ﬁ
i TO LASER (RBU

Figure54- DCcableconnections
DCpowercablesof the correctspecificationcanbe suppliedby Luxinar

Coolingsystemconnections

The power supply requiresliquid cooling source. It iecommendedhat it isconnected in series

with the lasersystemcoolingcircuit. Thecoolantconnectionsare locatedon the rearof the power
supply. See sectioi

®Voe | ©
+ —

(] [
(]|

O <

Figure55 - Coolantconnectors
Thecoolantinlet andoutlet connectorsare labelledasshownbelow.

CoolantiN

CoolantOUT
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H.1.4. Operation

The power supply has no user controls. When powered up, it will automatically carry out diagnostic
checkslf no faultsare detected,the statusindicatorson the front panelall displaygreenandthe DC

output is enabled50VDC will be present.

If faultsare detected,one or more statusindicatorswill be off or displayinged/amber.Fora status

indicator explanation, refer to the following table.

Indicator Statusdefinition

AC

O NoACvoltage
© Ac input oK
. ACvoltageout of range

PSWENABLED

O psutisabled
@ psienabled

DC

O DC module off
. DC module OK
. DCmodulefault

FANS

O Internal fans off
. Internal fans OK
. Internalfansfault

TEMPERATURE

' TemperatureOK
. Temperaturetoo high

HUMIDITY

O Humiditysensomot fitted
© Humidity ok
. Humiditytoo high

906-023600REVI1

87

H. DCpower supplyoptions



LUXINAR

INGENUITY AMPLIFIED

H.2. SR0O8s/ SR10i DC powersupply (005-0608-00)

H.2.1. Generaldescription

TheSR08s/ 10iisa 3U,m drackmountableACto DCliquid-cooledpower supply.(PSU).

Figure56 - SR08s/ 10i power supply

H.2.2. Specification

Table31 - Dimensionsweight and cooling

Dimensiongmm) LxWxH

317x483x132 (3U radieight)

Weight 11kg

Coolanttype Demineraliseddeionisedor distilledwater with
corrosion inhibitor & antbacterial additive

Coolantpipe 10mmOD

Coolant flowrate

Referto section2.5.4

316.8
286.0

g
(=}
2

Allow100mmclearance
for cajb?e & water plrE)es

132.0
57.0

o, 3 X e .
i f- i o
L8 ;
% 3§ /

S %
o e . .
466.3
483.0

T

Figure57 - Overalldimensions
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Table32- Electricalspecifications

Input voltagerange 230VAG 10%(single/biphase)
Mainsinput frequencyrange 50¢60Hz
Mainsinput fuserating 16A
ACinrushcurrent(max.) 60A
Output voltage(DC) 50V+1V
Output current(max.) 48A
Powerfactor >0.95at full power
Powerconsumption(max.) 2 4kW at pulsedfull power
Earthleakagecurrent <2mA

Important!

Anexternaldisconnectdevicemustbefitted at the time of installation,andmustbe accessible
without needing to use a tool. This must be suitably located and easily reached and mug
marked as the disconnecting device for the power supply.

H.2.3. Installation

Mechanicalinstallation

Usingsuitablefixings,mountthe power supplywithin the OEMmachinerackingusingthe four
mounting holes shown in the following figure.

® (C] O]
° gk i
[@D)] o g:-uu
™ P\ | Q | Fans |
2w b 3 L b

® ® DC SR 10 @

—

466.3
483.0

Figure58 - Fixinglocations

Mains ACpower connections

Important!

Undercertainconditions,it maybe possiblefor highvoltageandcurrent cablesto emit noise
energy levels that may interfere with control signal cables. To eliminate the possibility
interference cablescarryingcontrol signalsshouldbe routed alongadifferent path to power
cables.

Thepower supplyis providedwith a mainssupplycable.If this cableneedsto be replacedwith a
longer cable, ensure the replacement cable is of the correct rating for the power supply.
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Note: TheL1l andL2 terminalsareinternallyfusedby 16AURfuses.

A DANGEIA

Riskof electricshockor severedamageto the equipment

Ensurehat the equipmentis disconnectedrom the mainssupplybefore makingthis
connection.

Toreplace thecable:
1. Removehe accesganel onthe rearof the power supplyby unfastening thefour fixing screws.

(o]
200 2604 AL 0\
Lo, | =

Figure59- ACpower connectionpoint

2. Removehe suppliedcablefrom the connectorandreplaceit with the longercablein either
single or biphase configuration.

Important!

Anearth connectionis essential Ensurethat the earthwire is connectedbefore
connecting the mains supply.

w Singlephaseconfiguration

Connecthe phaseto the L1 terminal andneutral to the Nterminal. Donot usethe L2
terminal.

w Biphaseconnection

Connecfphasel to the L1 terminalandphase2 to the L2 terminal. Donot usethe N
terminal.

DClasersupplycables

DCpower cablesmustbe securelyfitted to the connectorsgprovidedon the rear of the powersupply
and on the laser system.

DCpower cablesof the correctspecificationcanbe suppliedby Luxinar.

H. DCpower supplyoptions 90 906-023600 REV 1




LUXINAR

INGENUITY AMPLIFIED

) (@)
o (@]
Tolasersystem
Figure60- DCcableconnections
Terminall +50VDC
Terminal2 -0vDC

DCpower cablesof the correctspecificationcanbe suppliedby Luxinar.

Coolingsystemconnections

The power supply requiresliquid cooling sourcdt is recommendedhat it is connectedn series
with the lasersystemcoolingcircuit. Thecoolantconnectionsare locatedon the rear of the power
supply. See sectioh 2.3

o | |

[ ] c @ @ _Ji
m o @ | |

T i & ey ':I
u |

OUT [to laser)
Figure61 - Coolantconnectors

Thecoolantinlet andoutlet connectorsare labelledasshownin the followingtable.

CoolantiN
CoolantOUT

H.2.4. Operation

The power supply has no user controls. When powered up, it will automatically carry out diagnostic
checkslf no faultsare detected,the statusindicatorson the front panelall displaygreenandthe DC
output is enabled50VDC will be present.

If faultsare detected,one or more statusindicatorswill be off or displayinged/amber.Fora status
indicator explanation, refer to the following table
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Indicator Statusdefinition

AC

O NoACvoltage
© Ac input oK
. ACvoltageout of range

PSWENABLED

O psuisabled
. PSUlenabled

DC

O DC module off
. DC module OK
. DCmodulefault

FANS

O Internal fans off
. Internal fans OK
. Internalfansfault

TEMPERATURE

. TemperatureOK
. Temperaturetoo high

HUMIDITY

O Humiditysensomot fitted
@ Humidity oK
. Humiditytoo high

H. DCpower supplyoptions
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H.3. SR15s/ SR15iDC powersupply (005-0580-00)

H.3.1. Generaldescription

TheSR15s/ SR15iDCPSUsafree-standingACto DCliquid-cooledpower supply(PSU).

Figure62 - SR15s/ SR15ipower supply

H.3.2. Specification

A WARNINCA

Heavyequipmentt risk of severelumbar injury
Theweightof the DCpower supplyexceedghe singlepersonilift limit of 18kg,asspecifiedin
EN 6101@1:2010+A1:2019. Ensure a minimum of two people lift the power supply or tha
suitable lifting equipment is employed.

—

Table33 - Dimensionsweight and cooling

Dimensiongmm) LxWxH 450x371x176

Weight 22kg

Coolanttype Demineraliseddeionisedor distilledwater with
corrosion inhibitor & antbacterial additive

Coolantpipe 10mmOD

Coolant flowrate

Referto section2.5.4
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452 100 371

176

20

ALLOW 100mm CLEARANCE FOR/
HOSES, "D" CONNECTORS ETC.

Figure 63 Overall dimensions

Table34- Electricalspecifications

SR15s /15i

Input voltagerange 230VAG 10%(single/biphase)
Mainsinput frequencyrange 50¢60Hz
Mainsinput fuserating 30A
ACinrushcurrent(max.) 120A
Output voltage(DC) 50 +1V
Output current(max.) 96A
Powerfactor >0.95at full power
Powerconsumption(max.) 4.8kWat pulsedfull power
Earthleakagecurrent <4mA

Important!

Anexternaldisconnectdevicemustbe fitted at the time of installation,andmustbe accessible
without needing to use a tool. This must be suitably located and easily reached and mus
marked as the disconnecting device for the power supply.

H.3.3. Installation

Mechanicalinstallation

Usingsuitablefixings,mountthe power supplywithin the OEMmachineusinganyof the 16
mounting holes in the base, as shown in the following figure.

fo—%—F—%—%—%

,_,
35100
375.00

v
&
IP
&
&
&

e |
45100

mo |
18100

0
3300
26400
34100

Figure64 - Fixinglocations
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Mains ACpower connections

Important!

Undercertainconditions,it maybe possiblefor highvoltageandcurrentcablesto emit noise
energy levels that may interfere with control signal cables. To eliminate the possibility
interference,cablescarryingcontrol signalsshouldbe routed alonga different path to power
cables.

Thepower supplyis providedwith a4mm2mainssupplycable.If this cableneedsto be replaced
with a longer cable, ensure the replacement cable is of the correct rating for the power supply.

Note: TheL1 andL2 terminalsareinternallyfusedby 30A38x10mmURfuses.Thefusesare
accessible after removing the cover plate.

Thereisa T1A 20x5mnfusefor theinternalfan in a fuseholder onthe front panel.

A DANGEIA

Riskof electricshockor severedamageto the equipment

Ensurehat the equipmentis disconnectedrom the mainssupplybefore makingthis
connection.

Toreplace thecable:
1. Removehe accesgpanelonthe rearof the power supply.

Figure65 - ACmainssupplyconnectionpoint
2.  Removehe suppliedcablefrom the connector.andreplaceit with the alternativecablein
either single or bphase configuration.

Important!

Anearth connectionis essential Ensurethat the earthwire is connectedbefore
connecting the mains supply.

w Singlephaseconfiguration
Connecthe phaseto the L1 terminal andneutral to the Nterminal. Donot usethe L2

terminal.

" Single phase connectior
11 ) 230V £ 10%
L2 ®ooworcowtcr [ e —

p

N Q/‘j P

- <
_—
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w Biphaseconnection
Connecfphasel to the L1 terminalandphase2 to the L2 terminal. Donot usethe N

terminal.
i-phase connection
(51 @ 230V + 10%
L@ u
N @ DO NOT CONNECT N —
E
@ o

DClasersupplycables
DCpower cablesmustbe securelyfitted to the connectorgprovidedon the rear of the power supply

and on the laser system.

Tolasersystem

, P
co00 = OEED CEEEED
237 4 (=] [ ]

® - ®

Figure66 - DCcableconnection

DCpower cablesof the correctspecificationcanbe suppliedby Luxinar.

Coolingsystemconnections
Thepower supplyrequiresaliquid coolingsource It isrecommendedhat it isconnectedn series
with the laser system cooling circuit. The coolant connections are located on the front panel. See

section6.2.3
Thecoolantinlet andoutlet connectorsare labelledasshownin the followingfigure.

50VDC i

s 0000 = CLJD

Jlo -oll
Jlo -ofl

Y
IN OUT(to laser)
Figure67 - Coolantconnections

Thecoolantinlet and outlet connectorsare labelledasshownin the followingtable.

CoolantiN
CoolantOUT
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H.3.4. Operation

Thepower supplyrequiresa userinput to enableit. Whenpoweredup, it will automaticallycarryout
diagnostic checks. If no faults are detected, the DC output is enaB®DC will be present.

Usercontrolsandfeaturesarelocatedat the top right cornerof the front panelasshownbelow:

1  Fuseholder
2 Slideswitch
3 Controlconnector(9-pin D-connector)
4 Laserconnector(25-pin D-connector)
5  LEbDstatusindicators
Figure68 - Interface connectorsand controls
Fuseholder[1]

Thiscontainsa 20mm, 2Afuseconnectedto the 50VDMutput. Its functionisto protectthe internal
control electronics in the event of a fault.

Slideswitch [2]
The front panel slide switch must be in the Hfind position, as indicated by the arrow, to allow
remote enabling on the Laser connector (4).

Controlconnector(9-pin D-connector)[3]

Thisconnectoris not used.

Laserconnector(25-pin D-connector)[4]
TheDCenablecircuitis presenton this connector.Linkpins 12 and 13 usingvolt-free contacts such
as a relay, to enable the power supply.
w Pinl2
12vDQ@ 2mAsupply.Linkto pin 13to enablethe power supply.
w Pinl13
DCenablereturn signal.Linkto pin 12 to enablethe powersupply.
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LEDstatusindicators[5]

Therearefour statusindicatorsto aidtroubleshooting.Referto sectionH.3.5for details.

H.3.5. Troubleshooting

Innormal operation,indicators1,2and4 areon. If faultsare detected,one or more of theseindicators
will be off and indicator 3 will display red.

Indicatornumber Statusdefinition

1 . Poweredup in standbymode

2 @ sovoutput ok

O Nofault

. ContinuousTemperaturgault (module,coolantor
dump circuit)

3 @ 1 flash:Fanfault
. 2 flashesinternal PSUmodulefault

. 4 flashes ACmainssupplyfault (ACvoltagebelow
180V or above 263V)

‘ Powersupplyoutput isenabled 50VDGwill be
present.
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H.4. SR25i singlephaseDCpower supply (005-0595-00)

H.4.1. Generaldescription

TheSR25i singlephasepower supplyis afree-standingACto DCliquid cooledpower supply.(PSU)

Figure69- SR25i singlephaseDCpower supply

H.4.2. Specification

AWARNINCA

Heavyequipmentt risk of severelumbar injury
Theweightof the DCpower supplyexceedghe singlepersonilift limit of 18kg,asspecifiedn
EN 610161:2010+A1:2019. Ensure a minimum of two people lift the power supply or tha
suitable lifting equipment is employed.

—

Table35 - Dimensionsweight and cooling

Dimensiongmm) LxWxH 511x371x176
Weight 23kg
Coolanttype Deionisedvaterwith anti-bacterialadditive
Coolantpipe 10mmOD
Coolant flowrate Referto section2.5.4
. 511 L 100 371 -
T [
T : ‘ o .
@ @ ] ® @ @ ) @ @
1 ® L] ® ] @ ‘ ° @ @

Figure70- Overalldimensions
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Table36 - Electricalspecifications

Input voltagerange 230VAG 10%(single/biphase)
Mainsinput frequencyrange 50¢60Hz
Mainsinput fuserating 40A
ACinrushcurrent(max.) 120A
Output voltage(DC) 50 £1V
Outputcurrent 120A
Powerfactor >0.95at full power
Powerconsumption(max.) 6kWat pulsedfull power
Earthleakagecurrent <4mA

Important!

Anexternaldisconnectdevicemustbefitted at the time of installation,andmustbe accessible
without needing to use a tool. This must be suitably located and easily reached and mug
marked as the disconnecting device for the power supply.

H.4.3. Installation

Mechanicalinstallation

UsingM8 screwsmount the power supplywithin the OEMmachinerackingby meansof the four
mounting holes shown in the following figure.

4 OFF MOUNTING POINTS
TAPPED M8 x 1.25

i N
©

268
@
®
®
® ©
318

©

® )
)
? ©)
(4 ® - ® o]
460 27

Figure71- Fixinglocations
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Mains ACpower connections

Important!

Undercertainconditions,it maybe possiblefor highvoltageandcurrentcablesto emit noise
energy levels that may interfere with control signal cables. To eliminate the possibility
interference,cablescarryingcontrol signalsshouldbe routed alonga different path to power
cables.

Thepower supplyis providedwith a 6mm2mainssupplycable.If this cableneedsto be replaced
with a longer cable, ensure the replacement cable is of the correct rating for the power supply.

A DANGEIA

Riskof electricshockor severedamageto the equipment

Ensurehat the equipmentis disconnectedrom the mainssupplybefore makingthis
connection.

Toreplace thecable:
1. Removehe accesgpanelonthe rearof the power supplyby removingthe sevenscrews.

Figure72- ACmainspower connectionpoint

2. Removehe suppliedcablefrom the connectorandreplaceit with the alternativecablein
either singlephase or bphase configuration.

Important!
An earth connection is essential. Ensure that the earth wire is connected befor
connectingthe mainssupply.ForimprovedEMCperformance Luxinarecommends
using a screened cable and terminating the cable screen to the gland.

w Singlephaseconfiguration

Connecthe phaseto the L1 terminal andthe neutralto the Nterminal. Donot usethe L2
terminal.

u@® Qu
IN @

® DO NOT CONNECT
't @ @ N
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w Bi-phaseconfiguration
Connecthe phaseto the L1 terminaland phase2 to the L2 terminal. Donot usethe N
terminal.

u @ ©u

-; LLZ 8DONOTCONNEG’ ®N
; E @ @u
ACmainsprotection devicelocations

Removehe accespanelonthe sideof the power supplyto revealthe ACmainsprotectiondevices.

TheMiniature CircuitBreakerfMCB)is a 40Atype-Bdevice.Forcorrectoperation,the resetlever
should be in thaup position with red visible in the MCB window.

==

®

@

1  Mainsfusesfor internalelectronicscircuits: 1A
2 ACmainsinput MCB:40Atype-B
Figure73 - ACmainsprotection devices

DClasersupplycables

DCpower cablesmustbe securelyfitted to the connectorgprovidedon the rear of the power supply
and on the laser system.

Tolaser system

@® ® [

(o

© © ©

Figure74- DCcableconnection

DCpower cablesof the correctspecificationcanbe suppliedby Luxinar.

DCfuselocation

Theinternal control circuitsare poweredfrom the 50VD@utput andare protectedby a 20mm,2A
fuse located in a fuse holder on the front panel.

Coolingsystemconnections

Thepower supplyrequiresaliquid coolingsource.lt isrecommendedhat it isconnectedin series
with the laser system cooling circuit. The coolant connections are located on the front panel. See
section6.2.3
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@

®

L

ouTt IN
(to laser)

Figure75- Coolantconnections

Thecoolantinlet and outlet connectorsare labelledasshownin the followingtable.

CoolantOUT
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H.4.4. Operation

Thepower supplyrequiresa userinput to enableit. Whenpoweredup, it will automaticallycarryout
diagnostic checks. If no faults are detected, then the DC power supply is ready f6OUEEC will be
present.

Usercontrolsandfeaturesarelocatedat the top right cornerof the front panelasshownbelow:

q ® @ @

3 2

®

e0o0Qe +
®

1  Fuseholder
Laserconnector(15-pin D-connector)
3 LEbDstatusindicators
Figure76 - Interface connectorand controls

Fuseholder[1]

Thiscontainsa 20mm, 2Afuseconnectedto the 50VDutput. Its functionisto protect the internal
control electronics in the event of a fault.

Controlconnector(15-pin D-connector)[2]

TheDCenablecircuitis presenton this connector.Linkpins 13 and 14 usingvolt-free contacts,such
as arelay,to enable the power supply usingremote controller. To permanently enable the power
supply, fit the link provided (Luxinar part number €0172.00).

w Pinl13

DCenablereturn signal Linkto pin 14 to enablethe power supply.
w Pinl4

12vDQ@ 10mAsupply.Linkto pin 13to enablethe power supply.

Important!

Disconnectinghe permanentor externallink will disablethe powersupplyandturn off the
50VDC output.

Table37 - Controlconnector

PinN° Function 1/0 type Signal

1 DC_OK Opendrain 5¢24V@50mA
2 Reserved T T

3 Reserved T T

4 WARN_Humidity Opendrain 5¢24V@50mA
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PinN° Function I/O type Signal

5 Reserved T T

6 Reserved T T

7 Reserved T T

8 Reserved T T

9 FAULT_AC Opendrain 5¢24V@50mA
10 FAULT_DC Opendrain 5¢24V@50mA
11 FAULT_TEMP Opendrain 5¢24V@50mA
12 FAULT_FAN Opendrain 5¢24V@50mA
13 DCEnablel Volt-free contact Returnto pin 14
14 DCEnable2 Volt-free contact 12V@ 10mA
15 Signabround Ground T

Note: Opendrain statusoutputsrequirea pull-up resistorand a voltagesource(5¢24V)connectedo
the monitored output. When the signal becomes active, the output is pulled to 0V.

LEDstatusindicators|[3]

Thereare sixstatusindicatorsto aidtroubleshooting Referto sectionH.4.5for details.

H.4.5. Troubleshooting

In normal operation,statusindicatorsdisplaygreen.If faults are detected,at leastoneindicatorwill be

off or displaying amber or red.

1 2 3 4 5 6

Indicatornumber  Indicatorfunction Statusdefinition
. . ACsupplyvoltageiswithin specifiedimits.
1 ACmainsvoltagestatus . ppivoltag P
AC supply fault.
2 50VDCenablestatus . PSWutputisenabled.
O PSWutputisdisabled.
3 50VDCoutput status © S0Voutput OK.
O 50Voutput isdisabled.
4 Power supply temperaturetatus . Temperaturdswithin specifiedimits.
. Overtemperaturefault on oneor moresensors.
2 ;gmirsupplylnternal sl . Coolinganisrunningat normalspeed.
O 50V output is disabled.
. Coolingfanis stoppedor runningslowly.
6@ Power supply humiditgtatus @ <90 relative humidity.
. #90%relative humidity.
@ 95%relativehumidity.

1. Iffitted
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Note: LEDindicatorsmayflashduringpowerup or powerdown.
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TheSR25ithree-phasepower supplyisa 3U,m drackmountable, ACto DCliquid-cooledpower supply.
(PSU)

Figure77- SR25ithree-phaseDCpower supply

A WARNINCA

Heavyequipmentt risk of severelumbar injury
Theweightof the DCpower supplyexceedghe singlepersonlift limit of 18kg,asspecifiedin
EN 610161:2010+A1:2019. Ensure a minimum of two people lift the power supply or tha
suitable lifting equipment is employed.

—

Table38 - Dimensionsweight and cooling

Dimensiongmm) LxWxH 466x445x132.5 (3U ratieight)

Weight 24kg

Coolanttype Deionisedvaterwith anti-bacterialadditive
Coolantpipe 10mmOD

Coolant flowrate Referto section

Protectionclass IP51
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