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JKS00

Laser Processing System

* JK 500: the field-proven,
flexible, high power
YAG laser solution

* Higher speeds, deeper
penatration in cutting,
welding and surface
treatments

= fore choice, the
right choice —
enlutions tailorad to
your specific neads

GSI LUMONICS




JK Series — the best choice even with crack senslrve muanlerials, Weld depeh js precisely con-
trodled ao Full o panial penetraticn by appropnate selection of laser

The JK 5% offers 0 wide mange of spplications from welding thin  parmmeiss

ST Ehick

dinpheagms 10O cuming sieel f
A JK 500 — an everyday
Typical applications production tool

Winh JE SO0 the cuttmg af opticn Boles i awcemodive “hody-in PR S8 b5 plready Dgld-proven as an mdusinal wonchorse, womncing
white™ puris cam be done right 1 + prosfuction line. The flexihle  “around-the-clock™ i e oughes) Taciony cnvirmmments
DT ofiles cabe in gasil il

even in difficull bo oooess bocations. JK 50

i i b e el gy shap

spaly hindles immmmpe WOrldwide service
i el fioe ;_||||;| and Eunﬂﬂﬂ

[IES T Rr] il 1] LK} Al EE, S0
ey ping il small seres runs

G5 Lamonics manians o network of service and parts Taciliss
Your investmenl oot wiih JE S s lower then for consentional aroning ihe worlid okl Loy

press wols, imaround is foster s the design opisms are enidfles Iraimed i every aspect of me

s feld service Sochnicisns are

iemanes and oubeshoolmg, and
parts are siocked @ G5F Lumonice depoets it Uinised Sares,
mclsle welilng banery |ls, sensors gl Tuel Jnpun, Giermeny, ond Hong Kong, Exiended warmunty and on-side

ik can be aplimiacd b prodduce o bemmelc seal  service conbracls ure avinlable il (e workl
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JK700TR Series

Models JK715TR, JK730TR, JK745TR, JK7T60TRH

Highest beam quality from a pulsed
MNd:¥AG laser for rellable cutting,
welding, and drilling.

s Combines proven reliability with the latest
technology for class lsading parformance

= TH Technology improves beam quality,
average powaer, and peak power

* Pulse shaping gives you unmatched control
of the welding process

= Patented Luminator fiber optics for ease of
usa and high reliability

* 5 and 10 KW peak power models for spot
and seam welding for all industry sectors

. |.-I‘.. i e
= Dptional graphical user interface provides __iﬂ___:,-.
simplified access to all laser functions
and status

GSI LUMONICS




Production proven, with important enhancements
The gwmrd-winning ST series of lsems has Koy been the benchmard by which palseal Nd: YaG keer perfomance hes been mesunsd. s the

et SETTEITR Senien. G5 Lumeics has combmed over three decules” experience in producmg i ostripd bsere winl eshancad 1echanlogies for the
et el cost ol oanershap lor the ssers ol pelesd e

Spannisg » range of power leuck the new JATTEITR sories Lasers pronide the brghiest. highest guality b sith se et iccknokgy for
class leading perdommance. Highly versadile, the SETEE series lasers can be wed in g varery of applcatioms for weldng, coming, and drilling.
Backind by G5 Limonics” mlustry lealing applivations expensie and worldwide sspport network, these reliahle lzser systess will work banl (or
et Fior & compleie end-soeend solmion, G851 Limonics delivers!

TR Technology for the highest beam quality
(381 Lomomees soceesciully ploneened cur evchesive TR Tevbmology with de high peak power JCYUTH drilling ke, Hsving preseen the
pechanligs i presfuction, (51 Lemirmcs i cipmuiling ils os s our range of JK welding luers

TR Tl'l'hrl-hm' uew i rwinend ool desipn s incase cfliceney and decresse heil g s the leer mods, [0 combies high beam uialiny warh &
compact leser hesd tn offer wmaller focos gue siees, preaer working distasces, and sshanced pricessing capahilifiss.

l L”“ Ehﬂp'l: g ll prmlsmn Haxie Pridee Shape
process co

(F5] Lummomis” palmind pasich-mode poseer supply eables precise congml
of sl kner parameicrs, moluling pobe dage. By naeyg pabse shaping. yim can
ipharmire the pulse’s peak power, dhape and duraton o il poer pricess il Spike Remved
nezls, imcrerang vkl and redhcing oo, Palse shaping can mdise cacking
and other defeos @ difficull io weld maberials.

Applications data and support

Thee MK AT series can ke used Sor a beoad range of spplications, including
ctining difSeig, and spon aid sem welding. The JTETE serids cm ol
Tgh quatity welds wp o 15 mm deep md ap o 2.5 mimin.

el -Lherarm Sthope

iy Bty eqoripped spplicaseons Ishoesnries are available 1o carry o Process tools for versatility
pencen. trialy and demonsiraie how liser processing oo he spplied i yow 5] Lamimics offers o mege ol process mools, incleling
P # Siraight mil night-agle fooes hewds
& CCTY wiewing
& Aadpsiobe arr ke
e o o Welliing gae defovery myeisin

& Ao fooes cutling soxzles

Speeml oplioers ame abea ovmbihle. Phase comtas your lodal
(o] Lammisics pepireseninive o discuss vour regeiremems
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Beam delivery options
The JETRITE seres lasers are offened with o menpe ol ime share and emerpy share beam defvery spviems
# In enenzy shaee foman, e bewm can be splil up o four ways o provide encrgy smultmeomsly o the workpeeos,

I b adsere Bormol, the |aser cutpal m Be dinected o2 masimum of four sets ol ouspl (e These ostpits can be sisgle Dken
of SEln o ENENgy whaess,

Sample enengy share sl time share configumatons are shoun here oo your ool GS1 Lamumacs representative o leam miee

abcui ipieas and con figuratens
TEle=
] 0
= —

Enrpy Share Vimie Sharee Energy Shore 4 Thape Share

Patented fiber-optic beam Control technology

IZIE"FI"EF}I" ETBt'E'ITI The AKTRITR serien |osers prowide the wser mil incegruion mrerfaces
The new JETTEITH series are offered with our potented Lanwui fikers reguined dor sll applicutions.

optic besm defivery, These plig-m pre-sligned (PIP& fibers alkie for raped San-Machine Interface Opthons:

swrtup and chanpeost withoo! the need for service imervention

The [ser-inpracs” patenied couplng. mechmism virmmlly elmmales bk D Comrol panel with two line diplay, sosdand control
reflection dumeige when weliling highly reflecsive materink, mul ol fikers e fumcnionsidiamuostics
linead with & P Dty Mostieeng sysiom lor nidsbdey oo

Cinphical user inierface. lcatfremoie oo sl reen
Windows-tersed O with aelitiom) femees oclisfng:

o im-twand proess i-vlew oplinm
o n-and ARC Jan collection
# dais logging of all lsser parameten

Comral Sofranre for GU opoon with addinenal safety bardware

N Cusinmes I Emaliam.

Bummate Diiberlace Optis b Macking bnlegrabin:
@ ['araliel inerface - FLC compaiible
& 5eral interface - B5-12 and B5-422
o P merao
& TCTP ierface

Worldwide support and service

e P globe, our applicatond enpncen develop new soliros in Sep
with evielving applicstion challenges. Their experaie is availshle 1o you,
Hroreri Ve eardiest stages of your propect, Brough process developmenl. 10 aller
ik wpmon,

Elur servhie sechniclans are tnmnd (i svery mpoct of semimanicoe of
troshleshoniing. mi pans sz sincked locally o Nerd Amenica, Europe,

Heng Ko, and gt

Tive graphical aver imterfoce smeaplifies ooeens
fev i sy funcrinee




Performance Data

Mods| JKTISTR | JKTI0TR JKTASTR JKTBOTR
“uwraga Power (W) 150 | 300 50 &0
Paak Powar [KW) 8 10

M Pulsa Enaray (6 54 100

o, Freguancy 500 Kz

Pulss Wadth Ramgs (maj; B& ~ = &0 ms

Beam Cuakty (mm,mrad) 18 20 25 28
Filsart Diarnsler (pim| 400 40 4060 &0
Standard Fiber Langths [m) 5, 15, 30, 5Q

Siandard Spol Sge jmm) 0.16 — 0.6 016 - 08 020 -1.0 0.4 1.8
Pecal Lens jman engh, 48mm chear aperions) {mmj 200 200 1E0 200

Facus Head Cipticrs

Environmental Data

Ssmaight and right angle wilh CCTV aplion [soa (Pusiralions Deicw ),

Cuglom locus heads are avatabla on noquest

Caooling Wailer reguirements @ 15°C moul 10 kmin 15 lmin 22 Wmin 28 l'min
S 25 galmin | 4.0 LS gal'min £ LIS gpad'min | 6.8 US galmin
Cacling Pequirermnant [KW) B 2.5 3.7 153

Max. Prassura Drog dbar mn.|

Max. Iriel Pressung (DAr mas|

Eleciridty Anguremants

208, 520, 260, 380, 400, 415, 440, 460, 480 V. +- 5% al SHE0 He

Sunply Raling [kVA|

1

15 i

May, Powsr Corsumphion (lw)

1.7 153

AmbiEni Temperiine [*G)

&~ &

Hurredkby

Physical Data

‘Waighi
Powar Supply Linil

JETISTH, MFI0TH Salkg 1210 bs|

JET4A5TH, BTA0TH GO0kg (1320 fa|
Gl Pansd 2kg (4.4 |
Lasgr Hagd A0k |E IDe)
Standard Campliancm:

CE, CORH, C5A,

Sanind %o FPERNEMA 12

e s i s | e PR o P DA T

6% &1 1570 10 derated 1o 32% at 35°C

M m b o

FOCUS HEADS
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JK802

Industrial Solid-State
Nd:YAG Laser Processing System

High performance welding and cutting
with low process cost.

= Next-generation design for increased
raliability and reduced cost of ownership

= Tested In 247 production environments

= Unigue modulation technique widens
process window and increasas capability

= BO0 W average powear 1600 W mairmurnm
modulated power

* Remote diagnostic access for increasad
support afficiancy

GSI LUMOnNIcCS




A New Laser, Focused
Squarely on Real Needs

The JERD lgser b GS1 Limonics is 8 founh-
penecation lmeer syslom. When we designed L we
maile ii s dependable, comteffeceive, mul ey in
U s possibie. We stanad wath priven inchnologes
mnl deew upom (housands of houn of operating
experiznce. then refimed. simpisficd, and ested until
Wi gifl A sl Thils miw Raser will [T i
part one ond reduce your pmject oomds - hoth inday,
asal vver the Fulll lile of s laser,

Modulation: More Speed,
More Control

With Ci51 Limsones pete-pendng lassr pamwe
Ml e hregue, yig el mone pﬂ'ﬁlmll.ﬂl.l.'
from lese mo poewer. Modulstion works by

mimtesiinly mordsmg the laser s culel miEmsAy
Tvmn KD W o 1 B 1K 1y, erahling precse and
pareerful weldng withom hest Sstortion, ceaner
aul mone comtmlled culling of ommples shuapes
hemer focm on aml processing of refleclive
maieriads, gl other mlvarsages

Easy to Use,
Easy to Care For

With she SRS, all major componems are now e
algned. remole diagrostics and  grophical  oomnl
imnriacts e slandan] sympment. anl mes paemed
fiberoptic designs st new standands in robasineis

Thes: mmprovements oddress one real nead o
AR ITEE P rEifaciunng poleiial thiugh te
best uptmee ard emsier maimenance. The JES02
makes s = periad

Worldwide Support and
Service

Acposs The globe, 09r EpQCESINNS :npin:t'n-
develop new solotions inosep wih evalving
spplcatin  challeages. Their expenise s
wvasdable In you, friom Se carlics] siages of your
[, hmiigs process ||E'|E'L1'\'|1IH1I. in afmr

anles suppon

Cour servive fechmcians we sl 0 every aspect
il malmeinge of I.'|r|J"||":hhi!.'1|I1H. il parls are
sincked locally in Morth Amenca, Ewope, Hiong
Eong, arad Japan

Specifications

Lagar Spacifeations
+ MhcTigge e s “800 Walls
a Nlmmmam mediisiee poaers TREE Wails
+ Bearm gaalin: | pim apmls
i |liscr rowprrse e 1.9 #iser.
4 Mhshigstion Hopuancy: MR - 5320 Fle
+ Chirpil mide W, e o upoe fealplai s

Fibsmr-Dhptic Bamm Daivary
i ibar cvew ilsmeer 4 mecnmes
+ Sl aipe amige! O & pis 39 ami
Sarwlosd hiber kmgibs: Sm 0% m Himomd Hlm
Wl fibow lepgeh SEkin
I ke oymun: Lipie 1w
+ Tirwsban v uf s 3K msa

P o] it - sl o gl s gl
Prsrrms mels incledimg: OCTY v ing, weldimg
pile aElo focin cdneng daahes aiidl i sy
args i dqweial nprass

Controd Technology

« Hormany oty [nama
Panalipl ML compaifkls
Seilal igpitod
OPC pikerlios. TOPAP idteilio:
Srad iy iy by ipod conim
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Firw Ty -II1I inenass

& Blan-Machine licfiee Optrss
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Faoiity Requiremanis

& Coanding Wmar
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JK1002

Industrial Solid-State
Nd:YAG Laser Processing System

High parformance welding and cutting
with low process cost.

* Mext-generation design for increased
reliability and reduced cost of ownership

= Tested in 247 production environments

= Unigue modulation technigue widens
process window and increases capability

= 1000 W average power/2000 W masimum
modulated power

* Aemote diagnostic access for increased
support efficiency

GSI LUmMonics
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A Mew Laser, Focusead
Sguarely on Real Meads

The JXIAT |aser from G5] Lamoaics & & fourth-
generation laser sysiem. When we desigeed i, we
made i a5 dependahle, coar-effective, snd sacy 1o
i A4 g be. e stamed with proven iechmologies
md drew spon ihorends of houny of opemting
enperiesce, then refined, simplified, and tesied undl
we pof i sl righl. This sew |aser will perfom from
part one and reduce your project coets - both inday,
md over the Fall life of the b

Modulation: More Speed,
Mora Control

With Al Lemmirs™ paesi-pending lmer power
mixtulation: echnique, pm gei more performance
from D= raw power Modalation sorks by

Specifications

Lamar Soocfications

Arverage: lnscr powr * | N Wl
= Mazeremn et leed poser S0 Wads
+ Barmrn qualey- 13 mm orah
- lmsEr repesE e 1.4 e
+ Maodiution tequeazy: |00 Ha - 530 Hy
- Uutpst muede W, sws o sqaem misla e

Foer-Upbo Beam Delvery

= Fibar corw Samawr B micorms
Spot sloe marge: .04 mn - ILF oM
Srandisl Thew leegihe: 3 . 15 i W0 ard 30
Plan. filer bigmi: 5N m

= Tirskare apiam: Up b 2oy
[imemkare peichieg irme 3000 maez.
Facus head opuizes. srmpht or nghi sngic

= Proceaa mals mcludng: LLTY rewng, weibng
OB eh 0 i g rontkes al @ aile
e i apecual apisEy

Contrad Technology

Hirraww Ineriice Ciptise
Farbxi ML compathie
Sanal misinw
CHN iwerfece, TCV 8P mnivrisca
Aralcy apiczape cme
Shutizr wreerison
Errergerey sig uper soz

mamestaily increasng the bier's il mienaiy
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Easy to Use,
Easy to Care For
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Waorldwide Support
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Twin Rod Upgrades

For JK703, JKTO03H, JKT02, JKTO2H, JK701, JKTO1H

Complete field upgrade packages
featuring TR Technology for enhanced
laser system performance.

= Twin rods provide the highest beam quality

* Enables use of amaller diameter finer-optic
cablas for smaller diameter focus spots
and/or longer working distances

= Dependable TR Technology has
baen field proven in the high peak
power JK7O4TH drilling laser

* Lets you address new applications not
previously possible!
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More Performanca from
tha Laser You Hawve Now

In keepimg with G511 Lamanics’ podicy of
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TR Technology -

Proven for Enhanced
Performance

51 Lamonics successfully psoneered our
caclasive TR Feohaimbogy with (ke high peak
power SJETTR drillimg loser. Having
proven the echnodogy in production, G5
Lomanics s expanling ils ise scrss o
range of JK welding lnsers

TR Techawogy uses o owin-mod oscillanor
deign i increase efficiency mnd decrease
Bezal bnpun nbo the lnser e B conwhines
high beam guality wilh a compact lnsc
hesd v offer smaller focus spt sizes,
greaber working distanees. and  enhanosd
processing capshilivies,
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Luminator Fiber-Optic
Included

The T8 Upprade includes our mew, senilles
diameler Lamimaror fEher-optc coble. This
fibeezr cabling ennbles smaller dinmeter 1ocus
spide, lomger working distances, or o
comhbination ol the twa, Lessimar Tibers
eliminne abigmment during chongecut, and
their  pulented  eoupling hack
refllection prosection when welding highly

oflers
reflecive malersals.

Worldwide Support
and Sarvice

Acroes the plobe, car apphicalions engineers
develap new wlimions in siep with evalving
upplicaiion challenges. Thar sxperiiee s
avnilahle 1o you, from the eardiess slages o
WOIIE e, eronigh process deselapmeant,
to after sales support.

Char service wechnicians are imined in every
pspect of maistenance of troubleshosing.,
amed poris are stocked locally im Morih
America, Eurcpe, Hoog Kong, and Japan
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Robotic
Cutting Head

High Speed Laser Cutting
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. Eapanlti\rn tranl-:lr'rg of metallic
surfaces with 25mm of travel

* Programmable stand-off
of 0.5mm to 2.0mm

* Rugged stainless steel
industrial design

* Crash avoidance technology

* PLC-based control with
self diagnostics

GSiI LuUmonics
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The SL600 series
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Laser Group i e S

Key Features

* Guaranteed TEMoo output.
* Dedicated micro-cutting & drilling resonator.

* True Gaussian TEMoo beam profile.

» High speed process shutter. (5Sms open, Sms close)
* Unique pulse profile and duration.

* Very stable pulse to pulse output. (2% RMS)

* Proven PSU design.

oo 8 o L 1GSILUMOhiCS




Laser Group . eSS

Power / Energy Stability

¢ The SL600’s use a unique power supply.

¢ This produces the 2 major advantages of the laser
1. Short optical pulse which is good for cutting.
2. Power stability of 2%

¢ Short pulse from IBGT fast power switch.

¢ Stability achieved by measuring the energy delivered to
the lamp in every pulse.The Volts and Current are both
measured.

s
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Laser Group...

The short cut pulse.
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Laser Group....

SL603T

¢+ 8W TEMoo, the first
mainstream product.

¢+ 1000Hz and RS232 with
dedicated process shutter

¢ Shutter cycle is 15ms open,
15ms close.

¢ Fast shutter is an option.

by Company Sonfidenia __ﬁ-.l __ .




Laser Group eSS

Performance:

¢ SL603T Performance: based on customer data:

Best cut speed: @1000Hz
600mm/min, 150um stainless-steel ~35 um kerf width.

Smallest cut hole: @600Hz

30 pum cut hole in 50 pum stainless-steel. (~17 um kerf)
?t.rl.&w x
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Laser Group aal S —_s

SL650T

12W TEMoo

2000Hz maximum.

5 ms shutter open time.
9 ms shutter close time.
120 x 4.5mm rod.

New charger design.

> S+ > > S+ >

Power factor compensation.

e Company Gonfidential . il _ .-l
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Laser Group e i et CSS T T

Performance:

¢ SL650T Performance: based on customer data:
Best cut speed: @2000Hz

1000+ mm/min, 150um stainless-steel ~35 um kerf.
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Laser Group . B e OSS

SL650 ( the Multimode one)

70W output @ 2000Hz
70W output @ 1000Hz
M2 <7

15ms shutter.

Cutting <1mm

Drilling <5mm

> & S+ > > > »

Metal, Ceramic & Silicon.

LS .;.nu__.._..__”_m_.___.uﬁu:_.ﬁm_._._m_
3




Laser Group < eSS

SL650 cutting speeds

Material Thickness{mm Drive Level{(J/P Frequency(Hz Assist Gas Speed(mm/mir
Titanium 0.75 5 1000 Argon 1000
Titanium 0.75 5 1000 Nitrogen 1500
Mid Steel 1 2.4 2000 Oxygen 1500
Stainless Steel (316) 1.5 5 1000 Oxygen 500
Slainless Steel (304) 2 5 1000 Oxygen 150
Copper 0.7 5 1000 Oxygen 300
Ceramic (alumina) 1.3 2.6 2000 Compressed 200
Air
A Juminium 1 B 800 Oxygen 00

- e =
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Laser Group - | u &

What we can cut

Stainless steel foil and sheet up to 250pum, quickly.
1mm steel and ferrous material, slowly.

95% to 99% Alumina ceramics

Gold

Tantalum, Titanium & Tungsten

DIAMOND, Real and CVD

Silicon up to 1mm and less than 50um.

> & > > > >
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Laser Group g B eSS

What we can not cut!!

¢ Everything else!

¢ |n particular:
¢ Sheet over 2mm
¢ Plastics
¢ Plastic backed materials.

T
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RANGE MIGHLIGHTS

= Powers from 10mW bo 150 Walis
= Excaptional TEM; or Multimode beam guality
= Qutpuls include 1064, 1083, 1047, 532, 527, 573, 473nm
= CW amd Q-switched operation
DIODE PUMPED SOLID STATE LASERS = Rugged hermetically sealed ultra compact units
= ¥AG, Y0, and YLF lasing media
= Siahbe and wilra stable configurations
= Singhe freguency options
= Microprocessor and serial link control
« Twrmkey or OEM options

B!
Applications Solutions
u1||s..|al:ur-l:1r'i;la::: cv:::u;m Lo Spactran's comprabensie range of dicde gumped solid state Bsars provide tha
Fidisines, appheation sed eacaplions besm quakty, performancs and refabity reguired of the foughest
:rjh;';ﬂ'q"qulr::ﬁ'ﬁ i applications and emronmants, Like all Spectron preducts Speciron's DPSS lasors an
namicres one aaiabie o s awadalis &t various levels of integrabon, from Gasic DEM 1o tusnkey syslams and come
in providing ?I'-“#;ﬂm'?ﬁh the as standard with nugged hormeticasly sested heads incorporating field replaceatle diods
- Lt modhules for stralghiorward mainierance
APFLICATOONG IMCLLMIE
Acealmpted Agieg DFES Sering
Bactarial Anstyils Spechron's proven side pumped DPSS Md-YAG lasers s=i the
Citting srarydand for precs on malerisl pImcessing appicatione. With
Diamosd Processing powers up i LSOW i & rangs ol OEM contiguralians Thesa
Disk Texturing lasers can be sedecled and cumiomissd (o suil paicular neads
D m Field upgradabidity 280 ansunes (hat the DPSS series
Diract Frinting has versatiley Buil in.
OME Sequencisg
Drillieg ey |auinched and using Speciron’s Ankd
Eicing proven purnp modiles n g novel twin fod DPSS
mlm resenator desgr, 1 the very labes) DPSS [assf
High Eh-I-I mﬂ!‘ techroingy saliabin today. An uba efficert
OS5 ign proitles for urenatcher ios ofter

-E rrubinodi pevess af 150 Watls, TEM:, posers of
fmage Ricorilisg A Wi ks O-switching ugfine POkHz and pulse
iniragiass “?I i) ciuraliens in the rangs plES0End S00ns
Lasar Irduzed Husress ng cordgLEaiian,
UIDkR
Ligii Displays
Leng Term Hair Remowsl Mini DPSS Series
Marking With gt up o B \Walls, repalition ranes
Maal Disgnetics wiy o TOOKHZ and g peak povwes, 1he
Eﬂ Michiging Minl DPSS seres provides he fales? in e

ST purrised BFES |msar techncingy, Offered in
W L gt e feate el dract-cougied Coaliguiabons;
Opbcal deb masking -mwiching; Thesa Nd:YAG or Md-YW0, asen pronide mcenions
Parliche Sizmg tam qually from compact air oocled single phase packages.
Perloatan i
Phatia-ablating
Phatoismizsscence Micro DFSS Series
Plpmeniet Lesan Treatmest The Micro DFSS sanis s the very @test in mmosalive
PIV & ESPI bup piswer OW OPES fechinology. Thess ulira compact
Plasma Disgnesics Airopciady B noke, sesec bners produce ExEilions
Precisien Scrhing ey guisty, stabikty and range in powers
Prodes. Coliny from = Few P %0 10 Walls, Asababis in
I“I mll srign fmguency as well a3 22 al the
Hemoes Sansing g fundamantal and hammanic savelengite
"l'r- - ifcluirg ATInm @ e blue
Skin Besurfacing
Tattns Baiwaval
Thick aad Thin Film Tremming
Wickiai |6l Legian Traatmest
Wrhir Inupsctisn
Waler Dicieg
WalEng
Zoan Taziming




Spectrn's range of lbimp purmped solid state lasers conbinue t proede the exceptional
I'.E"Il:l"'-'l'I-E"IEE' and reliability for which Ihey have Dacome Synamymaus over the ywaars. The modulsr,
imwar rad space-lrame consiruction gives unsurpassed stability and flexibiity making customisation
saMpda and economcal. Lamp changes lake minules, withoul requinng cavily re-alignment and

I-'an:hagur'g oplions include cased and uncased Sser heads, and 19-inch rack mound power supply

and comler units

LAMP PUMPED SOLID STATE LASERS

CW MNd:YAG LASERS

RANGE HIGHLIGHTS

* C'W powars up to 800 watts multimode

* TEMy, powers uj to 28 Walts

# Optioial G-switch and 53dmm harmanic geseration

CW and CW O-zwitched Lamp Pemped Series

Tho 5L500, 50600, 511300, BL3500 & 515500 serkes OW
lamg pumped lesan provide oulpul powerd of up to 400
Wiatts mutimocks ang 38 Walls
f N TEMy Mvailabls oplions include

I
M_ G-switching, and second henmonic
s me— BEneration. Cushom syEiems wih

powers of up 1o BOOD Watts fure
been deivered

Pulsed Lamg Pumgad Seiles
Thie SLEO0 serey delivers up o
70 Watls mubmade or |2 Watts
TEML,;, & puilse rapelition
Faleg trorm SO0-00HE
T high-snepy 10-A048 pulses gre sl o
FERCTO-MEc Mo aid mde-aullimyg
BppAcaiions

SPECIAL LASERS

RANGE HIGHLIGHTS

* Rubry, Nt ¥AG, Er'YAG, Nd:YLF,
Algzandrite and CO. lassrs

= Mini IPL

= Baam delivery via articulnted
or aptical fibre

With many hundreds al [3sers daliverad 1o medcal sebsm
DEMz over (e yoars, inclixding Buby and long puised Md-YAG
lazars, Specton’s proven speciskst knowlsdge has recently
exiEnded 1o olferirg 1he lles! in Mini [PL {imense Pulsed
Light! techralogy, All modules and accessaries; including
arficulaied srms and fibre defvery, are fully compliang with e
appiicable indernational standards inclisding IEC 601,

PULSED Ma:YAG LASERS

RANGE HIGHLIGHTS
= 40ml to 2.75) per pulse at 1084nm

= Hepotition rates up bo 100Hz

= Q-switched pulses between 3-25as

= Harmonlc generation of 532, 355, 268 & 2 13nm
= Twin head variams

= Integrated OPDs with 205am io dpm tuning range

Spectran's putsed O-switched Md:YAG lasers suit gl nesds and

badgets, from he ulra-cormpact Mini-Q, 10 the madular, Bigh enssgy

Classic-Q, the SL400-800 senies. Twin varsions ol all models are
avalabie for PIV and E59°| studes, while comeenient, ntEgraied
Y5 Dve and YAGOPD systoms are offered for advanced
EpeCMSCopic research

Classic-@

Specinoms Classio-G, SLA00-350 sares s the laser ol choce for
thosé reguering Ihe ulimale in Nexibitly, slability and periomance
The irvai-siabilbssd Space-frame construction and modular
sincinoncs afow cost-efipctas cusiomisation and fiakd LUpgmans

laser can e configured o prosnca [he desined combernaton ol
s guakly, divengerce &nd pulbse durabon

alns -0

Uitra compact el povsesful, the Fegh energy Mini-ll dsfivers
up o 300md al 1064nm ahd s availshle n b wide anety of
confgurations including telescopic, Gaussan and TEM:
resoreors, as wesl an i rmechangeabie anmonics and a
B hean wersion

fidlimi-0 OFD Integra

Fully Integrasad withen a compact stabée irar bar trame, the
Mini O ard co-mourdsd 0RO, provide [N coreefience grid
stabibty of & juresbie mid L broadband OP0 laser all i one
small package

Clessic-0 0P and Dye Imegra

The Irdegra seriey, offers 3 hull range of eilker
tumpahiks mid & broad-hand OPCs o dye lasers
irlEgraled within e V&G puing Eser lon
camvermence ard stabibty. Furdamentsl
tuning range for BAD models covars
002500, with apticna! SHE 1o
205nm. Sysiem aulputs &re up o 130md
ettt ~Sns pubes st up to 100H:
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RANGE HIGHLIGHTS

= {F and DC excitation
« Proven diffusion cooled designs

RF & DC EXCITED CO, LASERS * Lang life sealed technology

* Power levels: 12 o 220 Watts

= Drop im compatibility

= Superpilsing capatility far increasad pedemance

= Fall complement of accessonies

e Accessories include, diede allgnment lasers, powsr matars,
fast shutiers, conirollers and beam delivery modiles

= Air gonling as standard far e low power units.

= A0 modalaied units for 200 kHz uiira fast switching

= DEM kits i0 owt of ihe box [asers

= Standand or cesiom systems

Manufactured in the LK Spectron’s lalast rangs of RE and DO excited GO [&%0rs coms

Amplitde stabilisens
Varishle slisnusion
Elalang

Injechan seaders
Articulabed s

Beam dalivery systens

ACCESSORIES IMCLUDE

Visihin alsgnmen Lesers

from a well proven pedgree abprevide rugged and affordatie salutions for the most
damanding al DEM raquirermeis. AL |5 the casa for il Spectron |asars, excaplional
begrmi qually and performance = buill in, as s availability in OEM kil form threugh o
commplate turnkey laset. These products oMer unrivalled valug far money.

AF OO Lasers

Boetini s new anid palenied (pardeng) metmlicarmic
SR series AF-eaced COy lasers Rine Dedn specificaly
desggned for DEMS reguring e wilimaia in high
qually, comgact, relabks bsem with true droo in
compatibiley and fit & fogel pedormance, Madels with ouipud powses from 12 1
S0 Watls-are availsble in 8 sanely of comliguratons trom . basic resorsior 8nd
et supply ki, for cosd conscious OEMS, 10 lumikey lasers which ae meany o g
siraight from The box The noved Rser design alows hese lasers in be
supe=-aulsad priding b leser perlormance caqabikby rom the same oost
efecitee unit, A mutbphicity of varianls and options are available as standand

0C COy Lasers

Speciron's SLE seres, sealed DC-auciled $0; lesars. alfers unparalisled beam
quality, efficinncy and longmaly ol power up 8 220 Walls. Paciaging chinces
rickide hae ibes Ard DEM power sipplies @ wael as cased madels and
accessories pifered with the senes mckade power msters, Shultors, algnmant
Basam and basic beam oeivmry modules. The newesl product in e eies hes
the atas i Inkled sescnatorn, edlamaly &7 modufated (schnaiogy, providing
i s modulaton capatdity to 200 kHE mskng tha lazer ha lesar ol choca
e high gualiy praiing ard ergraving

Designad in-house i wors samiessly st Spectron's
lorn Tl SorEciorEs g upgraces g gloo aaiade
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Lasers for industry, research and medicine

Spaciron Lasars has long been establishad a= one of the world's Ieading manufacturers
ol ol sigts and pas l&ars, Since #s foundation n 1982, thousands of Spectran lasars
hase =en instal ke WL TiE i i OF SpeCirgn &n oinleErnalsona reputatit

& A gualty supplier ol ol 1d reliable products offering e hignest ey 1]

sriormance & unparallelas salus Tor money

3 and aver-expanding range of leading edpe pulsed amd W, soldid sta
and Cf I 5 offered, dewelopad spacifically tar industrnial, ingtrameniation and
medical OEhs and sylems inlegrators, & well as academnic. povernmental and

COmmEncial resagici arfanSalsne

Sanidard and Cosham Sohrions fem a Partnership Compamy
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PRODUCT SPECIFICATIONS

LAMP PUMPED
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A SPECIPICATION

GENERAL 1.|,| |
Md;YAG CW Laser oschllaior | 4{
Wirstlemglh HHidmm 1M 1064nm 10564 I[Eﬁ'-rll 1&Enm
Single linear keyplon arc lamp pumped - - . . - -
Ditss cpiamiG ielpclois " - W . /_‘_ = -
CW SPECIFICATION BLEE? ELS@IT ELB0Z sLa0T | sLepar | SLS05T |
fode L] TEM,, L[] TEM,,, 'I\E:;.: TEM,,,
Masimum GV cotpet (W) 5 i i 1] ; M
Rated Bimd impul 1o map. W outpud (600 ? | 4 i 5
Heam quality M" & ralesd mpul B 13 ] 11 «1.3 <3
Heam pepdc] (1’| (rm. maad 10 i.r 11 1.7 17 17
Heam d erpercs full angle (Ve qmiadi ah 1.5 85 3. 25 K|
AN stzbility o reted impul (%) 15 15 K 15 15 15
Lirwar polarisation Bl (pfioesl WA Dphinnal Standand Sandan
O-3WITCHED SPECIFICATION SL5020 aLBEETO"" SLs020 sSLa02TO" SLapaTn ELEO5TR
Mode L0 TEM,, AM TEM,, TEM,, TEM,,
Siominal CW ouiput for O-swatcing (W) 15 4 - 15 M ]
Aated famp input foe ma C-swilched culpul (K 7 2 i i 1 5 4
Blzam quadily &Y 3 raed input B 3 ] Fa | <13 <11
Baam produd [1e'] (mmomrad) i 17 11 1.7 .7 1.7
Beam divergenis lull angla (1 (mead) 35 15 55 25 25 3
Fu=s m pule stahiley o Sk pk-pk% (AUSY) i A{1.5] 471 5] 41.5] A1) 415
{-zwilched frequency mmnge (kHz) 1210 1-M -5 155 1=l -3
TYPICAL O-SWITCHED PERFORMAMCE -

TEM,, TEM,, M TEM,, TEM,,, TEM,,

1icHz 1kHz 1kHz i 1hHz 1kHz
Pulse pea owet (W) b 145 150 & & a7
Pl = engpry mu| 8 1.6 ih i 45 7
Ptz widty FIWHM (ns) 110 110 Tl [} 10 (1]
i povwa [W) ] 16 15 'l 4.5 T
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M, ambignl lempenaioe (T 5 15 kL] & a5 15
Elstirical consumplicen dl CW spet. pisver (MiY) 45 45 5 5 5 i 9
ELECTRICAL REGUIREMENT
Sysieth contrlier uil LW G G200 CW20a Ci0 Cwzno
Prwer Sudply unil ClRI0 [ CWER CWRIO 00 CAREDN
{SVEIHE 202408 1B NEE H Fi |
B [ SNEDHF 34TV 30 & E (Alphise) q q q 11
H (Sve0Hr} EHI2SIY 38 & E (phiss) 17 57 i )
COOLING WATER AEQUIREMENTS
ChillerTCooker] unk CLAMHA CLAHIHGE {CELA00) ICCL10 (GCL10M [ HER
Misimum feessuie dhar) 7 7 o Z
Ibaai miim gessgiie (i B 5§ 5 B
Warkar coraomplinn &k 20°C (Lmin) T r5 S a5
fétasi mum waser empesgiue [TCh 2l 2 frat i |
LAMP LIFE
Buaranised (Pre) 1500 15610 B B L] 401
Mominal feonl, mnning il rafed inpull Chis) 2500 =00 10K 1000 1000 71|
L i 1.ar
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0C €O, LASERE.

Wizelenglh (m)

Olufput Powee [Speciind/Man) (W)

Beam quality (&17)

Beam Wais {2} (mm)

Besim dregence {mad kil ahgi)

Beam waist lncation (m) ot o s meeks
Puining shahility (mrad)

Typecal powesr 3tk lity (= % abier warm uph
Caooling (mn) (de-ionized weln

Palarisation

Shiike waitaga (WY)

piiled openilng cumenmiabsaigle max. (ma)
Cynamic Ranps (with 5 1 temuating shuitar

M pulsp frequency [Hi {toaling 1id dependand] **

ELECTRICAL REQUIREMENT
BINGLE FHASE
TICRG0HE ()
2AONB0HE )

COOLING REOUIREMENTS
Mirmeee presisure (B

Waler coaling capacity (W)
TEnpeEraire | G}

e = Wl i o

RF CO; LASERS

Wavekngih (um}
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About us

Founded: 12.06.2001 as Spin-Off from ILT
Name: EdgeWave GmbH (Ltd)
Location: Laser Application Center Aachen

Members: Dr. Keming Du, Aclas, FhG-ILT

Business: Development, Production and Markting of Laser
Sources based on Diode Lasers

F ol gew wic preacial s’ iematal Saeite 1

edfEwWave

The Name: EdgeWave

Technical Associations:
Diode Laser = Edge Emitter
Slab Laser - Outcoupling via Edge Mirror (Scraper)
Laser Beam - optical Wave
Missions:
Edge - Leading Edge Technology

Wave - Dynamic via continueous Invention und Innovation

T g i b o el [ e 2

edEeEWaveE
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Conventional Slab Laser

Scheme

e LnE o anid
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edfewave

Properties of conventional slab lasers

- all surface have to be polished > expansive crystal processing
- sophisticated holding and cooling of the crystal

- complicated Zigzag path through crystal

- parasitar mode oscillation

- no-matching between laser mode and pumped volume > low
effciency

- large phase distortion > low beam quality

edeewave
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Scheme of INNOSLAB
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INNOSLAB - Design features

1 simple crystal geometry with only two polished faces

2 effectively thermal contact and conduction via large faces

3 1 dimensional heat conduction
- low depolarisation loss
- low phase distortion

4 straight passing without zigzag
- hybrid resonator
- no parasitare oscillation

P sl gt i sl o o iyl Soite T
edgewave
Intensity Distributions and Pulse Shape
1
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W CRT T TERY ug pee 2091
AF. 2348

P eudacsarc prosni sison'kocrsl ppa Sintn B

EdEEwWave

C- 4



Pulse Behavior of the IS8I-E
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Products Examples IS-, Boxtar- and A-Serie

15-Sene

A-Serie

Boxtar-Serie
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Product examples: E/O g-switched Lasers

IS41-E ISBI-E IS411-E
Wave length (nm) 1064 1064 532
Average power 40 W 80°W 15
Eeam quality (M*) < Z < 2 < Z
Pulse rate 0 - 50 kHz 0 - 50 kHz 0 - 50 kHz
[Fulse energy (@ bkHz 4 mJ 6 mJ 2 mJ
Pulse length @ 5 kHz 6 ns 6 ns 5ns
Polarisation =100:1 =100:1 =100:1
Beam geomelry = 20% elliptical | = 20% elliptical 10% elliptical
Diameter 2 mm 2 mm 2 mm
Divergence (full) < 1.2 mrad < 1.2 mrad < 0.6 mrad
Energy stability < 3% < 30 < 5oy

P oulseare prosmisi= o' Liyersl ppa

edgewave

Application Example: Laser selective
sintering

Saite 11

Laser parameters:
Wavelength: 1064nm
Average power: 20 W
Beam quality: M2 < 2

Performances:

Structure size down to 50 pm

P odarsane prosmisien’ Lsral ppe

EdEEwWave
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Application Example: Laser induced reactive

Epitaxie

Substrat \_OJ

Wil & Kondakt

A&l Kontaki

l

LH-THMRHEHHHHMIH
Plasma- m}
fackel i ;
] [
Vakuum- \
K armmir e
Turbomolekularpumpe e
Wi llen g [rem]
1 e e o g premay sl ko ol bemer-al i Laibe 13

EC0EEWaVve

Application Example: Laser Polishing

Short pulse =
high glance

high average power > high
productivity

high efficiency = low operation
cost

long life time > reliability

freundbe he Canehrsgusg vam ILT

Fodegsae ol s’ Liaaral ppt

Eﬂg@mawa
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Application Example: Structuring of a
connector tool

Material: Steel
Line speed: 200 mm/sec
Layer: 2 pym

P el ol i gL el < mpnes [ St 15

edgewave

Application Example: Microstructures for
non-slip finishing of natural stone floors

Material: Natural stone
Speed: 20.000 pits/sec

Pit size: 50 pm

Aera/Stop: 600 x 600mm2

$ 4"
=
e i

T T

Bl o cecnl slont Dscrcral ppd Seme 16

edfeWave
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Application Example: Removing of lacquer
and Separation of PCB-Elements

/iy

Separation of PCB components

Removing of lacquer for contacting

#* edlpoi o pr ceml aont sl ppd Seme 17

EdFEWavVe

Application Example: Drilling of ceramic

Material: Ceramic
Thickness: Tmm
Diameter: 0, 4mm

P ‘ool grerascyeoanisikon o osorl pri Sito 18

EdEewave
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Application Example: Drilling of transparent
material

Material: Sapphire
Thickness: 1,2mm
Diameter: 0,6mm

P rolgewncproaial kadicsral ol Laite 19

edEeWave

Application Example: Drilling of metall

Material: Steel
Thickness: Tmm

entrance 60pm exit 40pm i ceperation with LT

1 e e o g premay sl ko ol bemer-al i Laite 20

edEeWave
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Absorption properties of glass

Absorption & [%]

Excirmer r—Nd:‘r’nGh"".-'Cl. 0, =y
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P edgrwancyweaaiaiion ool ppl St 28

ﬁlﬁl]gﬁﬂrﬁ?ﬁﬁ'

Application Example: Laser Engraving

Short pulse =
low threshold energy =

small point > high resolution

high reptition rate = high
productivity

high efficiency > low operation
cost

long life time > high reliability

W O B o o] [ Gt 2

edeewave
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Structuring of glass

laserbeam

focussing

‘j ! Optics

P A F aql.m, I
Fap ~  Subslrate

P A R

dril ed hmle

il [l SeMe 13
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Application Example: Drilling of transparent
material

Tested Material:
Flutglas

BK7
Quarz
Duran
saphire

Material: BK7
Size: S0x50xB0mm

Diameter: 0,6mm

Srrrrerrrrrrwrr AR e RN e S ey
1" ol g v iprscrasi kow o Homreal i Saite 34

EdEewWwave
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Application Example: Cutting of sheet glass

Glass sheet 0,1 - 0,.2mm thick

Sheet glass 4mm thick

T gl g a0 el o ol gl [ heite 40

ed@ewave

Application Example: Surface Structuring

Material: Glass
Wavelength: 532nm
Pulse rate: 10 kHz
Pulse energy: 1mJ
Layer: 40 pm

MWW A0 9 PO6 \

Nnooowf+OC :
N )yaavyodo

¥+ 000040

' llgon svomoasi e Loraral pri Cama 26

Edgewave
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Application Example: A Vacuum Tool

Material: Suprasil
Wavelength: 532nm
Pulse rate: 5 kHz
Pulse energy: 1Tm)J

Layer: 40 pm
1" bl g B el o o oyl oy Laite 17
_edEewWave
Summary: Features and Applications
U.5.P. of INNOSLAB Precision applications:
- high beam guality - rapid prototyping
- short pulse length - polishing and cleaning
- high peak power - structuring and drilling
- high repetition rate - marking inside of glass
- compact - glass drilling and cutting
- high reliability - glass structuring
P 'l gewat ool boa somornd ppd Caibp 38
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Qur references

- Philips

- KLEO for Sputtering

- Vitro Laser for glass engraving

- Cerion for glass engraving

- MicroLaserTech for precision cutting
- IWS in mobile system and drilling

- IPT for structuring

- ILT laser polishing

g Tl o Tl [ Leife 5

edgEWUaVE
Contact

Address: EdgeWave GmbH
Steinbachstr. 15
52074 Aachen

Tel.: 0241 8906 151
Fax: 0241 8906 534

Email: info@edge-wave.com

www.edge-wave.com

P eudacsarc prosni sison'kocrsl ppa Sieita 30
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EdgeWave

At the Leading Edge of Laser Technology' '\
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Dhi Laseriechnologie gehirm Bu ded sukpnfs-
witisenden Techngiogien unserer Ipk, S
tasziniern micht nur durch die Enengie, Pragision
wnd leuchtende Schonkeit des Lassrstrabls

TS A eerciumigs

samlem Guch durch By
potensial, Die Lasertechnaloagis st aus visden
Hereichen des modernan Lebens mcht mehr
wtflaudersen und pragl nadsistg die indus-
trdbe Fetaguing, o Sadign- und Umsveiiecs-

Filkd, gz BiknG- ind Nanchechrologia sowla die

Informatians- und Kommunabiorsieonno-

e

Schon seft 1965 heschiftion ich mich intersi
mik der Laseriecnnologe. Am Fraurfioler-insti
tut Tur Lasertechmk mn Aschen hate och el
e Teaim aktly die Entwickiing innowatives
Ciodeniaser urd disdengepumper Festkir-
pErlaser vorangeneben. Her wunde auch der
Grumdsiein Fir die [NMOSLABR-Techmbkige
gelegt. Tm s 2001 entschissd ich mich 7

Ausgrinaung — Edgeivave war geboren

Hewtw snd wir der weltwaite Technokagenin
ref in der INHOSLAB-Tectmologs und arbeiten
knnbrerich an mnosabyen Koneepten, die
urserer Kunden nege Hortzonbe in der Pertr-
prorgsiechnik enifTren, As Kurde difen Se
wch darauf weriassan, dass Thee Aufgaberstel
lung bei uns die hbchste Priorgat genisfe. d
rery Sie die Sthrken der INNOSLAB-Technologis

FETi Woerted| Things. Liptarresyians

Larsir {echnolEy B destingd b rmacdiboes
TP TUELT Is Fascination stems niol only e
e enengy, precs=on and stuncing Gnlkance
of the Gzer Deam, Dut glso from (ks iImmense
il 18! 1 lErms of ShheEstans. L B
nolagy has bacome an indispensabic part ol
many aspecis of modern [8e, and has beought

ahaiutl lssting changes n e REks of industnal

mahiul&Cliring, madal am] erraifmEnim

Erneering, mom- ared nanotechnology, and
Il ATl COmruf e E NS TEER e T
My o in-denth erstiveyrs in aser Bt
reoiogy detes back bo 1985, YWhile morking at
the Fraanholer Instiute Mo Laser Tachiodogy
in Bachen, my togem played a0 Atk paet n

deselapmant of rncabye diod

|asers and diode-pumped soid-state lasers. 18
vies Here RO, Ehat e frst steps were LssiEn
frramnd tha imeergian of TRROSLER feohnniccry

In 3001, | decided to form & compary — and

Edipeiine: was bom

Wlay, e are work] lesdens in INNOSLAR

techndgy and conbris 1o work on inncvaig

ideas thal promss o ap
FUslmMpS

AS i CUSTOHTHE, WOU CEN TEly 0N s 0 penaich

YO WEEN DOp-DnorEy ITIEITTeET PO W0 O

ParIAar REJUrements neht fram the

rerflis ol |IMNOSLAR tEchiclogy and walch

WORIM DURINRES O

n o new honoord i
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Dr, rer, nat, Keming Do
Geschafsfinner dor Edgeivave GmbH
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Spitze der Lasertechnik

Leading Edge of Laser Technology
™ |

Ecigean 50 Liefemnt e Systamhorsnaion
und Engineenng-Fartner oavie fur Endarssen

e, die appliketorsspenfische ond damit mali-

geschneiderts Laser bendligen. Dee Anwerdes
der INNOSLAB-TRChmoingie knmmen s der
Gles-, Hersmk-, Halbleiter- und Automabiin-
dustnie, dem Werkieing-, Formen- umd Hdked-
hay sowia dar Mikno-, Werbe-, Medizian- ungd
Aralysetechnic

Edgeivave & & Fighly innowstive prosides of
gt Gser Desm sources. The facfer
DiEsnel company wac ang of 1he paoreers in the
concepeian of [NNCOSLAR enchrcdngy and now
leads the ntemationsl feld in this new aren

of tochnology. INNOSLAR lasars count amang
Eoday's mast efficent production boois, with a
e combnabon af Fegh power cetput, high
e Mrsguencies, baam quality and scalatdity
Thiry Slow users. bo Improve ensting manufac

FurFg roacegess and extand [hom [0 niw Typas
of products

The rerge of sernces offered by Edoe'iiave
Inchudes the davelapment, marstacting and
marksting of solid-smbe bsers, diode lasers
and périphersl components, iogether with o
cuiting o0 the deployment O suth sturded. A5
an intematcaly prented company, Bdgalaee
maintains clase bes with a nebsnrk of expenen-
O] s LS and componenl marulaciuner
i redy o thee Ebest in adwancod technobogy,

Edgeiaye supmies s prodocts 1o system
manufacilrers and efgrering oompanies and
o o usees whis need apphcation-speciic, 1
ior-made laser solubons. Users of INNOSLAR
Techndiogry can B found i many Dracches of
rckustry, Including glass, ceramics, seminoduic
tors, car manufachuring, tool- and die making,
cabinel making, microengmesring, advertising,
Fatical angineering and anakstcad Tk




fles Kernpradukt won Edgewevs ot on dioden-
gepumpler Featkirperlasar, der aul dem inme-
waliven SLAB-Konzept basior = der INNOSLAS-
Lasor,

THNCSLAR-Laser verfiigen dunch e optimalke
Eambination aus Kristalform, Kibblurg und
Hesonabordesign gegencber anderen Laser-
konzegien dber besonders Eigenschaften;

= Kurps Pulstauer und hoha Pulsspitren-
letsteng

= Hofs Sirahkqualitat rafe dam
thearetisch miglichen Maximum

= Hioksx Lestung und Skilerbarked

« Komnpaktheit and groe Zuvertissigiet

» Holw EMoens

T

e

sakd-s1ate lasel, baged on the innmvative
SLAS conpopt = the [NNCISLAR G

Thrciagh an optimal comirreton of
orystal shage, conbrg and resonaor
desgn, INMISLAB o possess special
gualites not found in other bypes of

& Short pulse duration and high peak cutput
O

= High beam quakty apgroaching ha
frcererbeal maxinmm

= High performance and scalatiling
= Compact design and oulstanding relisbifity

» High efficincy

Intenshat Intenslly
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[HMOSLAR-Laser mit urterschiedlichen Aus-
ganfeleistungen, in yerschdenen Betrietsar-
ten und it aingr Ausaahl von dafinkerton el
lerfangen. Wir unterschalden grundsatdich
iw-Lasern pepuiste Lisen, EO-gltegeschaitels
Laser und luftgekinge Lasar,

Ja nach Auskegung aignen sa sich fir dio Boar-
betung von @as, Metal, Keramik oder Kunst-
s, Die mdglichen Beadstungsfomsen sind
Bohren und Tielbchren, Strukturieren, Reini-
gen, Folieren, Oberflachenbeschriftung, innen-
gravur, Trermen und) Gereriaren.

Basierend aul der Technolcgie und dem Desgn
der Sandardsysteme bieten wir unseren Kure
den [NMOSLAR-Laser an, de sperifisch aul ikre
Bediirfnicss abgestimmi wenden kinnen,

ED gemwitched Puilsad
1084, 513, 355, 266 1084
=W 100 W
<3 €3

50 ke 10 kHr
tns 0 s
Hml 300 ml
1 M 1 KW

“r|'ﬁje ll’f‘;axlis=l |'
iéaliApp_Iidatjnhs'
EENEEE

Car standsrd prodoct ::lﬁl‘!'fﬂ“'.;l UTat g e
INNCOSLAB lasers with virious Guipar powie
ratings, A seectan of apembng modes and a
inaicn of defined wanolengths, & basic distine-
o | creen Between cortinuous-wave |asems,
pulsed asers, alechro-ophicad O-switched lasers
and ar-cooled lmers,

Thm lar Conledd F)D grawiiched L

Differant designs are aveslable for the process-
ing of gless, metals, ceramics, and plastecs,
Possible machining applcations wchida driling
and deep drllng, structuring, deaning, polich-
ing, surface marking, sub-surace sngrmeng.
cueting &snd genenation,

We arn alse able to offer cussomized INNOSLAR
Lovsers based an the standamd sysiem tsohnol-
oy and desgn, Eelorsd [o the Custman s
Epecific requingmants,

o D-Series®
1064 1062, 532, 355, 266
00 W W
<] <
50 kir
- 4 e
& mi
200 W 1 Ml
* gkl s cooled



T Appiicat of Vanely (e Awencungivellall
INNOSLAB — Innovative Technologie fiir neue Aufgaben
INNOSLAB - Innovative Technology for New Tasks

Absokl e dn der INNOSLAB-Techniolole st
die Erfeuguesg wan Bodndungan mit Sehacr
Tl rissen 1MHI= 1 und Haohlrawmsn

Ll sovwie das Schnedden won Gas Fur dees
Ergmipjursy hochdrisser Holistrukiuren in Glas
wird oer Lassrstmahl van der Rickssite des
beare=tenden Serksbickes singestrablt unc
il de= gegefilbermiegende LbsTlbds Tk
ciart, D vondamolte Watarisl chndent ab, Das
FNMQSLAE-Vartanmen &l dabedl Dardhrengs- und

pra o

Che Vortele des INNDSLAB-Lasers bl uey
terschiesciichen Arssendungen legen aud der
Hand

= Prdriss und reproduziease Bohringen

pEicbiger Quersthntie Gt
ldama [riling

+ Variahls OQuerschiits. £.H, kanisches
el il

« Siglierbare Bohnungsténgs ohne Verfust ne outsianding new feature of NNOSLAR The advantages. of the [MSCPSLAR o are
der Genaugkef technology is it ability to drll fine channe cenry evident:

willh an aspect ratio > 300:1 and créabe holky » Precss, reprocitible drdl holec of amy

= Dreidimensionale Strukluren
= HochgeschwindigheksanriEren und -schneidon canities im glass, and to ook glass, In order cruse-seciian
von s, auch il gekriimmbe Konburen producs accurate holiow structures in glags * Varinhle cross-SECI0NS, £.0. orv
Ihi laser beam (e cdractesd gl e wockoes = Geqlahie dilkng depih with no joes of
P hahing and to0ussd on the CoosER S BOLFACY
; face, alkvwaing the avapombed materiad in o5  Thres-timensona strictues
TR P sl B czpe freeky. The INNOSLAS process is conbect = Figh-speed soaiching and culbling,
Moo oo 0 and nakse Tres BN ClME CONEDIIS

O nPOn
:n & 0T 0AD

by, e
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0 Sttty of 8 Pugmousd

[z Afrmendungspoterzial der INNOSLAB-Tech
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EdgeWave — A Source of Expertise and Innovation
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Diode end pumped, cw INNOSLAB lasers

Applications:
» Precision cutting
» Precision welding
» Microprocessing
» Rapid prototyping

Model: IS »oooe-xx C

U. S. P. = Novel combination of following performances:
» High efficiency
« High beam quality
» Power scaleability at high beam quality
« Compact setup



IS 1064-50 C Specifications

Output Beam
Lasar masdium Nd:YWwW0d
Wavalangth 10640
Beam quality M2<=2
CUtpUl power R
Polarisation =1:100
roundness (fzr fiald) < 104 alliptical
&ial ool 20mem 1o window
Diarmaber at window 2 frm
Divergancs full angla = B0 urad
Point siahility < 180 grad
Brm-up time, from cold star = 5 min
from standby « 1 min
Utility & Ambient Reguirements
Povar suppdy 230\, 80 Hz
Pownir, maximum 00 W
hifler 230, 50 Hz
Power, maximum 50 W
parating amblent Temperabure 157 o 35"C
Hafaliye Hurnidity, non-condansing 107 o BR
Dimensions & Weights
Laser hgad 18001 5w 380 mm
Supply incl. Chillar 580 480w 7 00 mm
Lagsr head 15 kg
Supply incl. Chiiller 60 kg

Male: Specilcaliong &rs al Rechony &afings: and subject 1o change withoi notits

edEgEwave

Inncvative Laser Solulions
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Edge'Wava, Stoinbachstr, 15, 55074 Anchan, Garmany
Tiel: +40424148606-151, Fax +49+241+86806-534
amail; info@adga-wave com, www edgs-wave.com



IS 1064-100 C Specifications

utput Beam
Lages madiurm e AT
avelongth 1084nm
Beam guakty M2 =2
ulps powar ow 100w
Polarisation = 1100
Beam roundness (far fald) = 10% elliptical
aisl location 20 mm 1o window
Deameater at window 2 mm
Cevergance full angle = 800 prad
Point stability = 180 wrad
arm-up fima, from cold start < 12 min
from standbny < 4 min
Litility & Ambient Requirements
Powar supply 230V, 50 Mz
Power, maximum 1.5 kW
Chillar 230 ¥, 50 Hz
Powas, maximum 1 W
Cparating ambéent Temparaiura 15% 0 35°C
Relative Humidity, non-condansing 1055 1o BO%
Dimensions & Weights
Lasar head 1801 Sl B0 mim
Supply Incl, Chillar SE0x460: 700 mim
Lasar haad 15 kg
Supply incl, Chilfler &0 kg

Mg Sescilicafions are at factory settings and subjoct 1o changs wilhoul notices
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Tal.! +48+241+8006-151, Fax: «49+241:0008-834
amait info il edge-wWawve Com, W, E8gE-wive.com




INNOSLAB 1064-200 C Specifications

Output Beam
Laser meadim - N VO
Wavelangth 1064nm
Baam quality 2 « 2
Cput powear oW 200
Beam roundnass (far fiedd) < 10% elliptcal
Waist |ocation 20 mam b window
Diamater at window 2 mm
Divengence full angls < 800 wrad
Paint atability < 180 wrad
W amm-up time, irom oodd star « 12 min

from standby = 5 imin
Utility & Ambient Requirements
Powear supply 230V, 50 He
Pawar, maximum 1.5 kW
Chillar 230V, 50 Hz
Fower, MEximum 1 kW
Operating ambiant Tamparatune 157 o 3570
Ruolathve Humidity, non-condansing 10% 1o BO%
Dimensions & Weights
Laser haad 180= 150480 mm
Supply mol. Chiller SE0EAE0: 00 mm
Laser head 18 kg
Supply incl. Chiller 6O Ir.g

Micde: Specficalions amn al lscion sefings ard subject to change wifoul notios
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Diode end pumped, pulsed INNOSLAB lasers

Applications:
» Precision cutting
* Precision welding
* Microprocessing
+» Rapid prototyping

Model: IS xxxx-xx P

U. . P. = Novel combination of following performances:
+ High efficiency
+ High beam quality
« Hower scaleability at high beam quality
» Compact setup




IS 1064-50 P Specifications

Output Beam
Laser madasm i My D4
1064nm
M2 <2
mas. Peak power as0'W
AvBrage oulpu power =
= 1100
Beam roundness (far leld) = 10% slipfical
Walst locathon 20 mm 1o window
Diarmiatar at window 2mm
Divergancs full angla < D00 il
: 2z < 180 grad
arm-up time, lrom cosd star = 12 min
from standby = 2 min
Utility & Ambient Reguirements
Power aupply 230V, 50 Hz
Power, maximum 1.5 kW
230 ¥, 50 Hz
Power, maximum 1 kW
rating ambien Temparaburs 15° to 35°C
Relathae Humidity, non-condans 10% 1o B0
Dimensions & Weights
1B80x 1 50x480 mm
Supply ingl. Chiller SEQAE0N TN rmm
i5 kg
Supphy incl. Chiller &0 kg

L

edgewave

Innowvabive Lasar Solubions

BEean A

EdgeW ave, Steinbachsir. 15, 52074 Aachan, Garmany
Tol,: +404241 48606161, Fax +48.+24148506-534
email info & Scge- Wi COMm, Wik, Bdgl-winve, oom



IS 1064-100 P Specifications

F2 M YO
1084nm
M2 = 2
700 W
100w
= 1:100
Baam roundnegs [l Hald) « 10% elliptical
Waist location 20rmim 1o wirndkdnw
Diamadar at window 5 mm
Civargance full angla = 300 prad
Point stabdity < GO prad
Warm-up lirma, from cold star = 5 fin
from standby = 1 min
Utility & Ambient Requirements
Powir supply 230, 50 Hz
Powar, maximum T W
Chiller 230V, 50 He
Power, mairmum 450 W
Dperating ambient Temperabura 157 1o 35°C
Ralative Humidity, non-condansing 10% to B
Dimensions & Weights
Lasar haad 18001 S0wa80 mm
Suspply incl. Chiller Bl d 820 700 i
Lager haad 15 kg
Iy inal. Chillar &0 kg

Moin: Speclficalions are af tacion settngs and sutyect b change without notice

S A

_El:iuall'lulava. Stainbachsir, 15, 52074 Aachan, Garmany
Tl ! +40+24146006-151, Fax +40+241-+8006-534
email: infod sdge-weve. com, www, Bdgs-wave.com
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Diode end pumped, electrooptically q-switched

INNOSLAB lasers

Applications:

Glass engraving
Marking

= Structuring

& & @

Precision drilling

Glass processing

Cleaning

Polishing

Pumping of Dye-laser or Ti:Sapphire-laser

Model: IS »x0om-xx E

U. S. P. = Novel combination of following performances:

High repetition rate
Short pulse length
High beam quality
High average power
Compact setup



IS 1064-40 E Specifications

Output Beam

Lasar medium i PO MdYAG M YLF
Wavalangth 1084nm 1064nm 1047nm
Beam quality M2 =2 M2 =2 M2 =2
AVOFagE POwe A0W 40W a0W
Repetition rate rangs 0 - 50 kHz 0-40 kHz 0 - 30 kHz
Pulae energy” =3md =5md =8md
Pulsa wiklih® 5-7 neec B -8 neass g - 14 nasc
Emnargy stability* = 2% 1TE < ¥ s < 3% fifid
Timing siability < 1ns = Ing < 1ng
Polarisation = 1:100 = 1:50 = 1100
|Beam rounaness (tar field) < 107 ellipbical

Waisi kocation 20mim 1o window

Diarmeter at window & mm

Divergence full angs < 300 wrad

Paint stability < B0 wrad
[Warm-up time, Trom cold start < 10 min

I Hﬂﬂﬂhﬁf < 4 min

Litility & Ambient Requirements

Pondar supiply FI0 v, 50 Hr

Porwer, maximum 700 W

hilles 230V, 50 Hz
Pownr, maximum 450 W
parating ambiant Temparatunas 15 1o 350

Ralative Humidity, non-condansing 10% b B0%
Dimensions & Weights

Leser haad 180x150x480 mm

Supply inel, Chiller 560x480=700 mm

Lassr haad 15 kg

Supply incd. Chillar &0 kg

“ B YYD @ B RHE, N YAG @ 2 HE MdIYLF @ 1 kHz
Blote: Specifications are af isciony seftngs arsd subfect b5 chargs wibcod natice
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Tal.: +804+241 -B808-151, Fax: =49+241+8906-534
amail: infof@ edge-wave.com, wanw, edge-wave.com



IS 1064-80 E Specifications

Output Beam

Laser madium i Mt YW HNEEYAG
Wavalangth 1064nm 1064nm
Beam quality M2 <2 M2=2
ANBFAGE powar a0 Tow
Repetiion rate range 0 - 50 kHz 0 - 50 kHz
Pulae enargy” =admd =5 md
Pulse width® 8 nsac 10 naec
Enargy stability* < 3% s < I Fs
Timing atability = 1ng = 1ns
Polarisation = 1100 > 1:50

roundness (far fiald) = 104 alliptical
aisf location 20mm to window
Diiarmiaber b window 6 mam
teirgencs full angla <= 300 perad

il stability = 6 prad
arm-up time, from cold stan < 10 min

from standoy = 4 min
Utility & Ambient Requirements
Power sungly 230 Y, 50 Hz
, Maximum 1500 W
230V, 50 Hz
Power, maximuam 1000 W
perating ambienl Temparalura 15" o A5°C
Retative Humidity, non-condensing 100 bo BO%:
Dimensions & Weights
Lasar haad 160X 1 50x480 mm
upply inch, Chiller S60x460x 700 mm

Lasar haad
Supply Inct. Chiller

PO @ 30 HHE, MY ARG @ 10 kM
Maolw: Gpecitications are at faciory sefings and subect fo changs wihow polcs
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edFedave EddgeW ave, Stenbachstr, 15, 52074 Aachen, Gemany
Tel: +49+241+8906-151, Fax +45+241+5008-534
Innovative Leser Solulions email; info @ edpe-wave com, wiww.adge-wave. com




IS 532-15 E Specifications

Output Beam
Lasar mesdium M YW 04 Md: ¥ AG Md:YLF
Wavalangth i S32nm S32nm S2anm
Baam quality MEZ =17 M2 =17 M2 < 1.7
Ayaraga powes 154 15\ 13
Rapatition raté ranga 0 - 50 kHz 0 - 40 kHz 3 - 30 kHz
Pulza energy” = 1,5ml =25 md =d md
Pulse widih" 5 - B ngac b - B ngas B - 13 nges
Energy stability* < 2% s < J% rms = 3% s

iming stability = 1ng = 1ns = 1ns
Polarisation = 10100 = 1:50 = 1:100

m roundngss (far lield) < 10% eliplical

aist bocation 20rmim o window
Diamater ai window & mm
Divargencs full angss < 160 prad
Paint stability = M prad

arm-up time, from cold star = 10 min

from standby = 4 min

Litility & Ambient Reguirementis
Power supphy 230V, 50 Hz
Power, maximum 00w

hillgr 230V, 50 Hz
Power, maximwm 450 W

perating amblent Temperahse 15" o 35°C
Fatatlve Humidity, non-condansin 10% 1o B0%
Dimensions & Weights
Laser hidad 1B0x1 50x480 mm
Supply incd. Chiller S0 S0 00 mm
Laser head 15 kg
Supply Incl, Chiller 80 kg

I" il Y¥Old & 5 hHz, MEYaG 8 2 -z, Md:YLF & 1 kHz
Mele Specilicaliong s o lasiony Safirgs arel subiect o changs wilkou nolics

L= e wal L]
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IS 355-7 E Specifications

Output Beam
Lasar madium Md:Y W0 M A M ¥YLF

avalengih ’ a55nm 355N 348nm

quality M2<17 M2 <17 M2 =17

WETAE DB T T BW
Repedtition rate rangs 0 - 50 kHz 0 - 40 kHz 0-30kHz
Pulse anergy = 0,7 md = 1.2 md =2 md
Fulsa widih® 5- 6 nsec 5 - B ngeg B - 13 nsec
Enargy stability® < 2% rms < 3% rms < X% rms

iming siability = 1ns = ins = Ing
Polarisation E: = 12100 = 1;50 = 1100
Baam roundness (lar fieid) < 10%: alliplaal

aist location 20mm to window
Diameter a1 window & mm
Owergance full angls < 120 urad
Point siability = 30 grrad

arm-up time, from cold sta = 10 min

from siandby < 4 min

Utility & Ambient Requirements
Power supply 230V, b0 Hz
Powi, maximum TOO W
Chilliar 230V, 50 Hz
Power, maximum 450 W
Opearating ambient Tamparatuna 15° 10 35°C
Felative Humidity, non-condensing 10% 1o B0%
Dimensions & Weights
Lasar haad 180x 150480 mm
Supply incl, Chillar 560460000 mm
Laser head 15 kg
Supply Incl, Chillar B0 kg

" NEYWDE @ 5 kHE, NEYAG @ 2 ke Nd:YLF & 1 kHz
Hote: Specilications ane a1 farion saflings and et o dwngs sifoul nolics

A =i
— o=

A Pl

| ST S—

ed@ewave

Innovative Lasaer Solutions

LI LA T i X IE

o4 o
S I.'l':l
=]

4

]
i S |

L

e —
EogeiWave, Sainbachair. 15, 52074 Asahan, Garmany
Tl +d8e2d1+E5306-161, Foo: sd828148006-534
amall: into & edga-wawe. com, Www, Sage-wae,com



|

.' II'I " | '| 4 _|I I'_ |I J
'I

|: |I |

| | |

Ap#llcﬂtl+nd | L
I \ i L | i

«| Maasurement te::hnn[ﬂgy

» Particle image velocimetry (PIV)

« Pumping of Ti:Sapphire-laser or Dyn-lasers

Model: IS xxxx-xx E Dual

| AN
Flfﬁ SF;I }Iie s]wu I;.tlll:|llI -' Ei?tgc

U. S. P. = Novel combination of following performances:

= High repetition rate
Short pulse length
High beam quality
High average power
Compact setup
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IS 532-30 E Dual Specifications

Output Beam
Laser malesiul hd: i WY A HdYLF
Wavalangih SE2nm S32nm S23nm
Beam quality M2z2 M2 <2 M2=2
Ayarags posear 2215W 2% 10 2% 10W
FRepsatition rale renge 0 to 30 kHz 0 4o 30 kHz 0 fo 30 kHz
Pulse anergy” =2x1,5md > 2 x 2,5mJ > 2 % Bimu
rigper o both cavitios indapandanily indepandani®y incapandeniy
Pulse widih* 5 - B nssc 10 - 12 nsec 16 nssc
Energy stabiliny < &% rms < 3% rma < 3% rms
h'nll'lg siabilify < 1ng « 1ng < 1Nz

Polarisation 2 ¥ linear polarised

am roundnaszs (far field) = 10% elliptizal

aisl location 30 mm b window
Diamatar at window Bamim
Cevergence full angle < GO prad
Polnt stakbdliy <15 prad

arm-ug lima, rom oold stan 15emiin

from standby Smin

Litility & Ambient Requirements
Fower supply 230N B0 Hz
Power, mEximusm 1,6 kW
Chilllar 230 V, 50 Hz
FPowar, miaximum S00 W
Operating ambient Temperature 15* o 36°C
Relative Humidity, non-condensing 10°% 1o Bl%
Dimensions & Weights
Laser head 230 S0 A80 mm
Supply incl. Chillar SE0xABTO0 mm
Lasar head 20 kg
Supply incl. Chillar =]} hE

= M YWOd & 6 kHz, Nd YAG & 2 iz, NdYLF & 1 kHz
Hots: Bpecifcations are al lciory sefings and sublsc io changs withoul nolice
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IS 1064-80 E Dual Specifications

Output Beam
Lasar matarial [ [ L E] N YAG Md:=YLF
¥ avelength 1064nm 1064nm 104 Frirm
Beam gquality M2 <2 M2 <2 M2 <2
Avarage power 2w 40w 2% 40W 2x30W
Repetition rate range 0 bo 30 kHz 010 30 kHz 0 to 30 kHz
Pulss anengy* =2x3Iml =2 % 5ml 2x10md
Trigger of both cavities independently  independently  ndependently
Pulss width® 5 - B neac B-10 nsec 10 - 12 nasc
Enargy stabiliy™ = X MS = 3% FiG = 3% s
iming stability < 1ns = 1ns = 1né

Polarisation 2 3 linear polarised

am roundnass (Bar field) < 10% olliptical

aist location 30 mm bo windiow
Diameter at window Gmim
Divergence full angle = 150 prad
Faint stahility = 30 prid

arm-up timé, from codd star 15miin

fromm BIE.IlI:h]' Smin

Utility & Ambient Requirements
Fower aupply 230 W, 50 Hz
Priwar, rrasimmim 1.5 kW
Chillar 230 v, 50 Hz
Power, maximum 00 W
Dperating ambient Temparaiuns 15° to 35°C
Aalative Humidily, non-condansing 10% o B0%

Lasar haad 22801 S0ed B0 mm
Supply incl. Chiller S80S0 00 mim
Lasar head 20 kg
Supply incl. Chiller B0 h.g

"N @ 5 RHE, MelYAD @ 2 RHE, NEYLF @ 1 kH:
hote: Specifications ane al inclory seftings and subjec 1o changse without noSoo
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Applic tiJ:ns; | [ 1
« Glass engraving | 3 i

Marking

Structuring

Precision drilling

Glass processing

Cleaning

Polishing

Pumping of Dye-laser or Ti:Sapphire-laser

Model: Boxtar

U. S. P. = Novel combination of following performances:
» High repetition rate

Short pulse length

High beam quality

High average power

Compact setup




Boxtar | Specifications

Output Beam
Laser medium MY Md:YAG MtYLF
Wavaiandgih 1064nm 1084nm 1047nm
Baam cuuality M2 <2 M2 = 2 M2 =2
Averags power 20W 204 150
Rapadilion rale ranga 0-30kHz O0-30kHz 0-20kHz
Pulse anergy” = 1,6 mJd =25 mJd =4 m.
Pruga width® 5-T nsac 6 - 9 nsec 7 =12 nsac
Enargy stabity* < 2% rma < A% rms < 3% ma
[ Timing stabdty = 1ng < 1ns = {ns
Prolarisation = 1100 = 1.50 = 1100
Baam roundnaess (far fiald) = 10% allipfical
Waisi location 20mm o window
Diarntor at window 6 mm

ivargenca full angle < 300 wrad

ata bty < B0 prad
Warm-up lime, from cokd stan = 10 min
Trom Shandby = 4 min

Utility & Ambient Requirements
Powar supply TR0V, B0 Hz
Powe, midimum 400 W

hillar (industrial water) 230V, 50 Hz
Power, maxamum a0 WA

rating ambilent Temparalun 157 to 35°C

Aedative Humidity, non-condensing 10% to B0
Dimensions & Weights
Lassr haad 180% 150480 mim

upply Incl, Chiller HEOx4B0:T 00 mm
Lasar hagawd 15kg
Supply incl, Chiller

* N Y08 @ 8 kHz, NdYAG @ 2 kHz, Nd:YLF & 1 Mz

Meia: Speciications are al Bciony satiings ang subject i changs wiloul nofce
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Boxtar |l Specifications

Output Beam
Lasar medium Med: W0 Md:YAG Nd:%LF
Wavelsngth B32nm 532nm 523nm
Beam quality M2 =17 M2 =17 M2 =1T
Averags power 10 104 B
Repeatition rate range 0 - 50 kHz 0 - 40 kHz 0 = 30 kHz
Pulse energy* = 1,2 md =20 mJd =2 md
Pulse widih® 4 - B nsec 5 - B nsac 8- 13 nse
Enargy stability® < 2% rma < 3% rma < 3% rms
Timing stability < ing < 1na < ing
Pokarisation - = 1100 » 1:50 » 11100
Baam roundness (far fiald) = 10% eliptical
W aist bocation 20mim o window
Diamatar al window & mm
Divergance full angle < 150 wrad
Point siabslity = 30 prad
Warm-up lima, from cold star = 10 min
from standby < i min
Utility & Ambient Requirements
230V, 50 Hz
ToD'W
230V, 50 Hz
; 450 W
Oiparaling ambiant Temparalura 15° to 45°C
Falative Humidity, non-condansin 105 to Bl%
18001 50u480 mm
Supply incl. Chillar GE0nAB0RTI0 mim
Lazer head 15 kg
Supply incl. Chiller &0 kg

" NEYVOM & 5 kHz, NdY AL @ 2 kHz. NEYLF @ 1 kHz

Hite: Specifications am a1 factony softings and subiaot 1o changa withoot notics
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Boxtar Ill Specifications

Output Beam
Lesar madium MO
Wavalangin A55nm
Beam quality M2=2
AVerape power 5W
Rapsatition rale rangs 0 to 50 kHz
Pulee energy @ 5 kHz = 0,3 md
Pulsa widlh & 5 kHz 5 - B ngac
Enargy stability & 5 kHz = 2% ma
iming stabdity o 2TVE
Polarisation = 1100
Beam roundness (far fiald) < 10 elliptical
aist location 10 mm o windo
Deameter &l window 1 mim
Civergence full angle <= 240 wrad
Point stabiity < B0 prad
arm-up fime, from cokd stan 20min
Irom standby Brin
Utility & Ambient Requirements
Power supply 230 ¥, 50 Hz
Power, maximwrm 700 W
Chifber (industrial waber) 230 ¥, 50 Hz
Powar, maximiim 450 W
perating ambient Temparatune 15 o 3670
Retative Humidity, non-condensing 10°% 1o B0
Dimensions & Weights
Laser hivad 18t 1 50450 mm
Supply incl. Chiller SE0R4RTD0 mm
Laser head 16 kg
upply incl. Chiller 60 kg

Mone: Specilcaiions are ol factory sefimgs and subjeot Jo changa withcad notics
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Structuring

Precision drilling

Glass processing

Cleaning

Polishing

Pumping of Dye-laser or Ti:Sapphire-laser

& & & & & 8 ¥ W

Model: A2

U. 5. P. = Novel combination of following performances:
Air cooled

High repetition rate

Short pulse length

High beam quality

High reliability

Compact setup



A2 | (Air cooled) Specifications

Outpul Beam
Lagsr medium NaY W0 Md:-YAG Md:YLF

avalangih 1 DB 1084nm 1053nm
Beam quality M2 =2 M2=2 M2 <2

VETROE POWET 20w 18w 16 W

Repalilion ate ranga 0 = 50 kHz 0 =40 kHz 0 -30 kHz
Pulse enangy™ 2 mi 3.5md 5 ml
Pulse widh* & nEp B nsec B nsgec
Enengy stability* = I rms = Fe 1 = 0% rma

iming stability =1ns <1 ns =1ns
Polarization = 1100 = 1:50 = 1:100
Beam roundness (kar fialkd) < 10% elliptical
Wakst location 20 mm to window
Diamater at window &
Divergance Tull angle < 300 prad
Point siability = B prad
Wam-up time, from cold start = 15 min

from siandby < 4 min

Utility & Ambient Requirements
Powar supply 230V, 50Hz
Power, maniEmum 1 kW
Alr cooled
Chparating amblent Temperaiure 15" to 307 C
Relative Humidity, non-condensing 105 1o B0%
Dimensions & Weights
Cormphite laser incl, powor SUpply & cooker unil astmmxE2B0mmE200mm
Completa lasar incl. powar supply & cooler unif 35 kg

* b Od @ BkHez, Mo Y AG @ 2kHe, MdYLF @0 kMz

Picln; Specifications ane al lachory sotEngs and subject 10 changs withoul notios
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A2 |l (Air cooled) Specifications

Output Beam

Laser medium Md: VDA NdYAG HNYLF
Wavelength 532nm Sa2nm S27nm
Baum cpuality “M2<=1T M2<17 M2 =17
Avarage powsr 10W oW BW
Repelition rabe range 2 - 50 kHz 0 -40 kHz 0 -30 kHz
Pulse anargy”® 1 md 1,7mJ 25mJ
Pulze width® 5 nsec T nsac T nase
Enargy stibility* = 3% rms < 3% s = 3% rms
Timing stability =1ns < 1n& =1 ns
Polarization i = 13100 = 1100 - = 1100
Besm roundness (far fiold) = 10 elptical

Waist location 20 mim o window
Diametar ab window & mm

Divargands full angla = 150 grad

Point stability < 30 wrad

Warm-up tima, from cold star =< 15 min

L from standby o & i

Utility & Ambient Requirements

Fowiie Supply 230V, 50 Hz

Porewar, maximum 1 kW

Alr cooked

Cperating ambisnt Temperatura 15* to 30°C

[Refative Humidity, non-condansing 10% o BO%
Dimensions & Weights

Complata [asar incl. power supply & cooler unit 450mmx2B0mmx200mm
Eumﬂ laser incl. pawer aL_rEEE.L Gooler unit 35 lﬂ

" RYWO4 & BkHz, NdYAG @ iz, NaYLF @1 kHz
K Spacficationg are al ksciony setlings and subject to change withowu notica
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A2 Il (Air cooled) Specifications

Output Beam
sar medium P Y Md:YAG Md:YLF
avelength J55nm AREAM I51nm
am gquality M2 =17 M2 <17 M2 =17
VETEOE POWeT 5W 4 AW
Repalftion rate range 0 - 50 kHz 0 =30 kHz @ -30 kHz
Pulsa energy* .4 mud 0,8 mJd 1,2 m)
Fulse width* B nsec 7 naeg B nases
Enerngy stability® < 3% s = 3% rmns < 3% s
imving stivdility =1ns =1ns =1ns
Polarisafion = 1:100 = 1:100 = 1:100
Beam roundneas (lar (kead) < 105 ediplical
Akt |ocation 20 mm o window
Crirmater af window & mm
Crvergence full angle < 100 prasd
Point stability < 30 prad
anm-up trma, from ookd Sk = 15 min
fram slandby < 4 min
Litility & Ambient Requirements
Powar supphy 230V, 60 Hz
Power, maxirmwm 1 kW
Alr cooled
Dperating ambion! Temparaiure 15° 1o 30°C
Falathi Humidily, non-tondansing 10% 1o B0
Dimensions & Weights
Complete Esar incl. poear supply & coolar unil A50mmx2B0mmx200mm
Complete asar incl. power supply & coodar unil 35 kg

* WY V0d & Bz, Mid:YAG @& 2kHz, N YLF &1 kHz
Hofa: Spocilicabions. ana al faciory sottings ard subject io changs withoul nofice
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Core compatances Equipment and infrastructura

Laser companents Dinde-pumped solid-state lasers up to 8 kW
Solid-state and diode lasers Lamp-pumped MaYAG Lasers up to 4 KW
Lasor maasumement and testing bochrology  Dinde-laser systems up io 3 W

Plasma iechnology Pulse modulated solid-state asess

Cuiting and joning fs and ps shart-pulse lasors

Lurface treatment ‘Wavelergth-adjustable lasers

Mioro technology Frequency-toreried salid-state lases
kpdeling and simudation €O, lasers up 1o 20 KW

Sywlems tachinology fecimer lasers
Fibe lasers

Five-and gantry vystems ard side stand
Facilities

Threg-ax%e processimg STalons E
High-spead systemrs up

o &0 mdmin

Beam quiding systems

Hobat systerm

Sranner systams

Process momionng sersors
for laser material processing
Pmocess diagnosis and
high-speed proces

analysis equipment

Direct-writing and [ases-PYD stanars
Piasma units for sudace cleareng and
rmodficabon

Clean moms for dicde bser packaging and
solich-state laser assembly

Cheemical analysis

Life sclence kbaoratony {571

Laser spectrascoplc systems Tor chemical
anahsn of sobid-, liguid- and gas-phase
maieriaks

Systems for laser-fluarescence spectrascopy
Laser-triangubstion sereors far detance and
COAECAr MBasUrEman

Laser coordinite mesiuring maching



At the cutting edge
of innovation

Leser jechnology embodes the witimals
m posembial Shaping 10day tranddaorming
ECRTMOTTC A

Lasers fasoimate us by the o AR, DRI
pearity @nd baauty ol the ight thay amit
Leer technology resesrch eaplores the
penefits ot ihis tosal 1or thousends of
applications m amost evary sactar for

STy MHEETE - 3N s el F EETUITIL
WNO wOrks i th cullin -EOge echinaloagy
Who SIrees bo gaun competdnsg aodvaniage

Erorigh mnguaton

Arheearug sucoess through innovation
howewer, 15 o Simgle 1ack. Laser techmnolooy

DEruclEnby chalenoes 1he limids o G

cnowledge, It demands imagmation
wision, and shrewd judgmdend, Ridks must
b contimdally scnatimped. assessed an

ihimately unoengone

THire i no qokien garh 1o innavalie

FOHLCTS. Manufaciuring iechinoooes and

applicatons, There are ng quaraniees




s
But there are ideal partmers

Farirwm enbiedy dedcaied o the
develspment of laser echnalogy. Whase
knoesdedge axtends 1o the outermost lmits
ol ima@nable technosdgeial Enow-Fie
Wh hawe prowen fhamsehses an o driang
foece in the transier of laser techroloy in
all sector al industnal applicstion, ros and
im the futume, And whio have the pofents

D realee solutkons &5 pet undreamed of

Farirers expemenced in ransonming
kneradedge min applicatons, familiar with
the inals ard Inbulations of working in 3
corngretibve markeriplace. Who recognize
Enat markat sLOCEss must be fhs oenir

focus al any induwstidl partiesiip, and that
it must b foaimded om trast and fairness

Partmem who taikor projects and project
SIFUCTLFES b St 1he needs of your
COFMpAarTy.

Partrers whose 1o ol cooperation
ramges tram _cne-stop=shcppmg™ 1o laege

ccale cobaboratye projects

Fartmness ks 3 Fraunba®er ILT
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Patents




Customers of the
Fraunhofer ILT - always a
step ahead of the field

———_"

@ ﬁ Cur custamers hawe one thing in common
mﬂmm w' LDEHV They beliove in the inrdvatve potential of

asar farnolngy

Each of our cusbamers is unioe!

L J
INOUAN “"ower— oo

froem all sechars ol ndwstey
srall and medium-sized artlerprises
or larpe ard giant multmational

. onporations
Mubea . . i sdiarordiin
manufaciuness and serioe provders
FHIMERTHT .

P yoimg startup firms and long-

El“' pstabished companies

—‘ fram different couriries and from every
m cartnent
ROLAND]  ZUMTOBEL STAFF Sy

DAS LICHT @

CLIDB

@ . SiemansAutomotive M@'

iy Eeigarwald

LASAG L vvcon DR

INGUSTHIAL-LASERS

- MULTEK

iRy O THE G —

rofin eraeus
DI].I-]NF% HUTTE Hadium @

Die Lichtmarke

PROAAETEC Micreloserec ou

LR o LRI

ARMBTUREM

Tryssen Losar-fechnik Aochan

HufTools A
QHITITHITIT Aty ] LAMBDA PHYSIK.

B Siate 2000
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Yoeu willl find us in the
following branches.

echanical engineering
ALGmolive in .
Aircraft industry
Ry :.|_|._|.:_||:|.
Precmioin engInesnng
LR mousiny
Elecincad eminesnni
Wicroelactronics

RIS D ML T BN I rssa iy

Cofremungalicns technaloagy
YAndical 1echnolooy
fioechingkogy

Metal mameactuning inousary
Flashacs oty

MleLal producmg Industry
Toal constructiaon

Faper dusiry

Gl indunkry

Cerams industnyg
BAaasurng industng
Envimnmental engneering

o Al =R
b T s s




What customers say about
the Fraunhofer ILT

a5 pard of @ three-year developmsmd Witro Lader GrbH 1003y numiers amanik
EFOGram in cooperation wilh b= Franinhofar thie st ssccessful mbarnational suppdiers
AT, Bofin-Snar deweloped a eady- o ol Syl sodulars foer sub-suEtace

itnal dinde-pumpad eregraving by bwser, The Fraunholer ILT
ey, DIarindg played 8 mapor Tole N our SUCTE

IMiarEel 55 L
Mg h-preser d: YiRiG
this sucoessful collabarabon, we onoe

anan leamed to value the Inshiute as a Ry Renaud, Andress svenkamp, chest
pasiner for 1echnclogacal development eecutive oHoers, vitrn Laser Laimisd, Minden
ared berwfried from the expertise and

BrjaBinent OF 15 SOen DS

[ir Peier WWirih, swscuing peeddant, Rahn-5ina

Lty irdsH, Hambig

Innwation and efficierday in plaste walding Siemers Dematic in Bruchsal devselnps Irmerative wluticns wiathin Die pararmelers

prawrr aur compelitee acrantage. Warkirg innosative Microbeam laser machnes of an oyerall DUsiNEss [ORCRRT ERGURE L%

with the Fraunhofer ILT gives us access 1o for cincun-board manufactune, which we i lewdineg position an (ke inernabanal

a wariety of dilferan Laser ystemrs and a e | throughsout the wodld, The aapert market, €istomer sadisfachan ard product

relahle source of kel and indormathion kriadedne and muality of the labaratory catety are cendral aspects of such busnes

in guesticns relating to matenals and facdities a1 the Fraunhofer ILT were an kliea COnoRpts, 1 whhch the Fraunhoter ILT

pErocesses. Ouwr colaboration on the o CoOMmplement 10 the development process faclities make a sgreicant contriution

Jaelding plastios wiih dicde lasem™ has The selection ol & '.-||I.|I:I|--‘.'I;I. |Aser SO

Lwesiniy @ptracndinany can o & lange extent be atiributed to the Hall Buchbof, works maraged. 'Wilhels Schul
ILT ek, Erefeld

D -1, Wolker Franks, hegd nf pmauctian

ErrEen g, Marquandl ambiH, Reethisr [ |.|.|-|. Ripalains, Soermares MW, GEnt BsEgium

Wigilheim



IERCPTIE b warked wath the Fraunfiohes
ILT in Sachen for many vears in several
e have came 10 value the siall 3

the institude as exsceptionally compe

pariniers in the feedd of laser beam sournces

g e

mricrsai e ol pEeopEects

Hemmann Fpm of JENCPTIE

LaserdooeE L

i, and have cairied oul

ILT 15 kleal for beling smal companies o
devakap raoyel |aser-Dased prodicts. e
hiavs Deary deighied walh the Cooperation
and ppertise affordad o us. The Faclites
e encplient and the genumnely innovalive
i Fnass il o pleatuie Do Wik wath
fule

Malccim Higgre, manaqing oirects wmarThor

Lid, Winchesiec L

When il cames 10 wadenng the scope ol
lasar matenal processing. TRURMPE corsiden
e Fraumbaaber ILT an exceplionglly
ooperatee g
- both the research carred gut by
1 ILT i Pl liglchs of application and
the pace of plant engireenng at TRURR
A racani 5 O pin work on

or selechvie |asei

ol e
{ETTE

& process Of
metting

Dr. baacrwm Hudllen, head of desslopment ol
oy prooesses TREUR Wersoeoomescsnen
LambHEL o, Bl Dybrmage

Ther laser cleaning ol cormoded hig

ywoltans plectnioy I0NG Wah [he
lecus ol a jonl plol prosesc imohing
. AYWWE Mt 405, Pemiger RtHa
are] Claan Laseri=schink
T camied oul the grwsndeork hat led o

e deyeing i ETTVFTINT

The Fraunharar

f

Thitnagh the mtmducton of keer depositoan
wiEling 21 Braun. we fave bheen ahke
I schive decidve cost favings in the
maintenance, aleration and modifica

juCE mai

ImECTan micalis, a5 will &5 ®

cawnilireE by & corsiderable

perfoemned eucalient waock o our source of

Tesciimal O]y @l oy o e

Elgir Eimanh, hasd ol demakng, Braun GmiiH

ari Pl erirlhecierdsd

Sirce years the Fraunholers ILT =
il leader in the field of lase-
beam culting. A% such, it cessloped 1he
barsic process tachnology and a patented
Qa3 noEEe tor oode-free (Mice-plate cutting
Upvwards of 5 KW baam outpal, heawy
plates of struciural steel ard stainless steel
dre preCision cul tocsy almiost exciys

with a TLT head based on BT techralogy

4Bly

usng caide-free cutting edges. TIT scaled
L 1 pecfinel ogy. Brouahl the culting
head 10 market, implements mprsers
and manulactures the beam contral wstem

#ral. Lir. bredron e, oned seecoines othcer,

Frapmen Lasee (B

i &ambH, Eschen







High-power beam
sources for new tasks

Laser and plasma beam sources arg
Pariing T et inonessn gy enscting
regquirernenty. Beam pover and guality
arg rising, To an increasing extent,
beam toals are beiryg t@iloed 1o spetfic
tarsks. The Fraunhofar IT has achieved
miestones in this araa, for examgle
with the indusirial dode-pumged
soficlstate laser in the mult-a ranga
joirtly developed with a leading laser
manufaciune, The higher beam quality
ard power hava cpenad ug N
apgplications. Profonged service e,
higher prochactiaty and greater precision
are the decisive improvernents.

The Fraunhofer T i driving
develnpments farther foreard, providing
support in the produc desion of lases
T sources and generating solution
families for wour requirements, A few of
the many scenanos s presented here by
waty of erample

Solbd-state laser with naw
horizons

The latest esalutionary leap & Innaslab: &
plate-shaped laser crystal i pumped directly
by a diode |aser stacke. The lases beam
atheeses high brilkance perlarmance - aso
ir the physical sanse, This paves the way far
i wite range of potential apphcations, e.0.
it Mgl dpesd cutting and car bochramrk
constructan

Furthies laser systams with taikor-rmads

pulse farmm are bring deesloped at the
Fraunhofar ILT especialy for applications in
brophotands and material microprocessng,
lor sub-surface ergraving by Lser and for
the procluction of 30 waveguide structunes,
in eomimancations lechnalogy. Solid-state
lasers with tunable wavelengths in a e
spaciral range ane also 8 speciality of the
Institute. These lasers open wp new honeons
i high=resclubon anatyss, Insafety devioes
used 10 detarmmng mindte quantites of
subistances, in the anabpsds of modified DA
and in the selechye processng of compisite
imaleriali

are—s '
World record for diode lasers

The cutstarding feature of dinde s i
ther hegh cutpat possesr from an extremely
small vilurmse, With a pontmuous aulpud
of 270 W from a single diode taser bar, the
Fraumholes ILT tooether wilh the Fraanhola
1aF achieved a world record. Special
packaging and cookng techreques had ta
be applied because b small dimensars
call for extremely high preciion, The
fraunhoder ILT s presant along the entre
chisin of value-creating actwity. Fram ghe
development of microduct cookng units
thirough the awambly ard characierizatan
of diodn lasers to the customized
devalcpment of complete diode laser
systerns. Thiaugh its coaperatian with the
Fraunhoder IAF o Frodurg, the LT ako b
access 10 the development of the chips at
he s1art ol the value chen,

EEE—
EUV technology

Dirensians in semiconducion fesdoes

e biBcoming even smaler. Campuber
prrsnr can be corcentrated in Inss and

less space; This process s lereted only

by the wavebength of the light, which
detefrmines the finenes of the structues on
the pepased semiconductor components.
With ELV Rihagraphy, which uses
shoriwane ELIY bight SEUY = Extreme Ulbra
Wioket] these lirel aie b cuefiame.
Ira jomt yardune, the Faunhofer LT, as

a development partres o induserg (s
rafining the plasma-based EUY light souce
inuented m Aachen for applications n

ELN Itficgraphy and making It reay for
intreduction into operating practice.

Thee Fraurhofer BT &, Foseeser, ake thinking
trepund the lithographic sector. Aree of
application for the EUY technalogy, which
can be pursued wih varous partners,
et in metrology for the analysis of
mecrasiruiues, in the ife soences, in
production engreering and in the materal
SCHETICRS,

i —
Range of services

oo e e g d e
s |asers







small is beautiful - precision

manufacture by laser!

Technalogy i getiing tinier, What wsed 1o
fil wibedle cabinists can now be worn on
Thee wrist. High-povwered compulers ae
small encugh 1o be kept ina brsfcase
and canfinue 1g shrink n sge.

Thits is where Eser techralogy comes:
Inhrummm_pnﬂ,
binstructures play a rose, lasers can
fastan, loosen, fit, join, dill and weld.
Hewe are 4 few examples.

——
Medicine: engineering and life
SCIBNCES merge;

In cooperation with varicus hospitals, the
Fraunhafer ILT is develoging processes

for the production ol surgica mmplands,

fow anarmple stents: filigrea tubdilar
stractures with a precisely delined surlace
which, when inserted inlo bleod vemsals
and unfodded at the right place, have &
supgoring and Faaling effen. Swfacs
engineering by bner radiation i the oy
tachnology behind other medacal products;
Micracaetivs m retallic, palysmes ard
caramic surfaces create a frction grp and
brocompatdle conredion betwesan the
techirmcal component and the cell strnctse.
In chemistry and baorngineering, laser
tachrology shortens development fimes.
Micrarescton produces by lases with a
high sudace-to-valumse ratio accelerate
chemical provesses Laser anabs
techregues provide rapid mfpemation about
biochemical reactions and Irduce tew
et for ressarch nio actve sgents and
pharmareutical lechnology by way of high-
throughput screerng ard parallel symihesis.

|
Miniaturization on the advance

Comganent miniatunzation is the key 1o
mireang fumetionalty whiks retaning

the same pmdguct size. Frecsion laser
technigues play & mole wihen (L comes

o reducing componerit size o beloe

100 yim and Increasirg 1he reguiremsnts

in respect of reproduchiliy gnd infleencing
the cormponent, Lasers are used 1o wekd
sansars with membranes ard measuring
probes af less than 20 pm. Micogrippens
with part geametnes of kss thap 10 pm as
cuf with pubsed lazer radation Laser-based
adjurtment is replacing the sdjusting screw
anrl enables tompanents to be sgreficantly
smplied.

FE—
Electrical engineering : Integration
promaotes new production
techniques

Mare and mare legic accommodated in a
smaller and smaller package. Mubti-layes
bowrs prowacte 1he salwtion and represent
the thallerge at one and the same time.
Leser drilling technigues makis connection
poshile thmugh sevaral layers while

also reduoni the widih of the it
beard conducion e belo SO prn. Hes
industrial requiremanis are arsng for thee-
dirnenstonal circuil Boands and themmally
sermitee components: Here, kser sokdering
tachreques offer individual solutions Tar
highly relisble sitomated manulsctire.
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Big and robust - flexible
production by laser!

More and mane, lesers ane taking on the
rale af an all-ownd toal. Thanks 1o their
flemibiiity, they ane used inall types af
plants and production shops, providing
better methads of welding, cotting and
hardening. Hee are a few axaimples

——
Hyforid welding

Laser welding has iis undeguted advan-
Laipesd, B it ke B somuetimes limited

by marrow prriess wankows and high
invesiment costs. By contrast, traddicnal
welding methads such & arc welding are
chieap and rabust, The combanation af
bath techinigies 1o create bybird weldng
iechnokgy penerates valuabée synerguss in
many applications, whech pen off in higher
quality and eost elficency,

The patenbed hybrid welding head
deyeloped at the Fraurholer UT i dready
bieirg wted in a range of apphcaticns,
such as tor selding ol tanks and in tube
fabncation, Further patented hylbeid welding
TBCInHEuBS -li‘.-.rﬂqud by the Fraunhoder
ILT e Being used in the marufaciue o
conteuned weld seams = tailored blanks
for automative indisiry, With the Instituie’s
leading knows-hosy In thes araa, elisms of
the Fravnfiols LT benedil om made-1o-
meadre wokitions thowgh o suppot in
gualifcation procedures.,

e
High-speed cutting

The advances in high-speed laser cutling
and weiding e creating reses and hugely
promising areas of application for lsers, For
example, in the mathining of aitsmative
sheet, cuthing spepds of 50 mfmin and
over ae possble, In mass production,

lazer cutting & therefore evahing 2 an
alternative 1o comentional cistting methods
using stamping tooks. The narasarng and
flaribly adjustalde lewer beam increases the
muality of the cutting process and opens up
e dimensors of flesibée aulamatan.
The Fraunhater IT i engaged in wark 1o
hampss the potential of high-speed cutting
and welding processes by conducling Smit-
waLip-irienbed research. The Imstiute also
TPRCTTS it CLstomers with advee on the
desaqn and funetion ol the product 1o b
maachined

—
Hardening for the highest loads

& caf door s amested in several postions
by rmeans of & torsicen spring which fames
wider erornols lnadng at one spacific
point. Hese Rardened s1eel Ras to be used.
Laser rachation kesds 1o rapid heating, sel-
auenching by the surrounding material
and thus b the reguired hardness: the re-
application af an okl priaciple

Lirsear guide raik also need to be endowsed
with hardness and preggon. Dstarthan

& munimieed by simolianeoos hargening
ab wwral tracks and laser straightening
treatmeant. The Fraurhofer LT cptemizes
al the processes mvabed, induding mulh-
beam technology, straightening treatment,
smulatons of temperature flelds and latg
mofe: pxpertiie which will ersume precsion
and prolection against wear in many
appdicatans.

ETE——
Component developrment

Lasar tadnralogy s developing so quckly
that the required coenponents are often
not avaiaile an the market and have to be
developed. One esample. Fof leer cutting
iy B iKW range, upeeards of 5 k8
Beam output 3 specal aulonameus culting
qas nocile el comidorable advantages.
This development by the ILT is already
being marketed through & coopeation
pariner. &5 well as modern laser job shops,
a shipyard is abso using this gas nozzle head
for cutting shipbuilding glates Cusberners
can have bey componants for laserseiding
Arvl laser-cuiting applications developed
drectly by the Fraunhofer LT Thies irclides
the sereor fechinolagy ard optimization of
miachireng heats through adaptation of
thiewr optical design and flow behaviar o
the concrete requirements of the product 1o
b manufaciured by the ousoeme:.
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Range of services
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.
and optical systems.
Sensor-hased process monito-
Control technology
Flart

Pilot Tacilities

Modabng and srmulatan
Multrmedia training and infar-
matin systems







Prototypes and series
production - efficiency by
laser!

Prototyping in the overtaking lane

With Sefecive Laser Meting 1echnokmy.
dESEN ENJINEErs e overtaking oormen-
taanal rapid protatping 1echnigues in the
produciion ol sevie-identical companent
properties,

Thin layers of a commeroaly availabée
powedler materal are applied svenly 1o

a substrate plate, mefted by lasers with
pinpain? sccwracy ard metallungicaly
bonded to the base material, Layer by
ferper, |asers buld up the companent fram
the pesscer - in any reguined geametny
and directly from the CAD moded. High
companent dersiies and the fact that no
additiona binder materials ae required
quaraniee moellent mecharcal properties
Salertive Laser Melting thensfors makes

i poesible o queckly and cost-officently
produce furctional components in small
rumiers, and 1o manufaciune seriss-
pradisction toals in recand time. Such rapd
manutactumng techniques can, for esample,
be appled in medical engineerdng and in
ulbra-lightweight construction, enabling
coeTgpanies o gan a development lead ard
1o respond quickly and Reaibdy 10 cusiomer>
needs

i —
Seambess joining

Lasers are an excellent tool for jomning
plastics, producinng ootical seams with no
traces of a bead fior high-guality design
The presise and foosed warking procedune
e o CaLSe ary anl taleramnces, and
th softwane systom onabies new contours

to be flowibéy set. To round things oH, the
pagmerdation facility opens up thea full
specirum of colors. I shark whens thesrmal
lading and damage 1o efecironc pinodwces
by ultrasound processes are 1o be awsided,
whiere higher demands on guality and
fenibity harew to be met, the Fraunholer

ILT is creatng a new approach to plastic
weldling.

pes——rr ]
Laser cleaning machines

Prableirs remoing rist ard endiess ald
coats aof paint? Pulsed bundes of laser
ratianion cam be used [0 remos e Tiresst
impurities & well as massee amounts of
sl i @ kow-emisson process, The range of
applications extends fram micooomponents
lar the semiconductar ard ekecinonics
mdustry throaigh tooks and moidds 1o
pylons lor powes iransmission lines.
‘Whermver Layers have o be sefectively and
genthy remoeed, Esers provede the speedy,
envirarmentally rierdy and highly efficient
anzwmr, The same apples bo anather aca
of action: the polithing of comples shapes.
What used bo leke beurs ol manual wark,
thar laser can podish off m seconds in the
future. The nest develapiment goces incude
techniques for pofishing 30 geametries
and for rendesing structunes according 1o
qeometnical specilicatsars.
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Range of services

Cuiting and perioration of
papet, plasties and comgaorsite
materiak

Walding of thenmoplastcs
and thermeglastic
elastomar

Glass joinng and soibng
Surface ceaning and
mudificadicn such as
daburing polishing, scthating
aruf struciuring

Rapid protatyping

ol meialic componenis







Quality and precision -
measuring and testing
by laser!

wmhmm
in meee and more sectors - and new
BPPACALIoNS & caming an stheam gwery
day, Here arg some examgles.

CE——
Mapping defects in materials

The strength and effectiveness of metallic
mratenals which &e subject 1o exdreme
stresses and loadings are reduced in
particular by caide inclusiors i the matria
These inclusicns can quickly lead to ontica!
companent fallue, e.g. n steekbelted tres
and vahwe spingd. Precite and constanthy
marsioned process control 5 therefors
required in the production al high-purity
sleeks, In @ matter of minutes, the bser
beam can produce & precise rdg of the
slewd surface on which 21 elements are
depacted, Compared with corentional
technigues for localy resobed raterial
anahyis, the tesiing tme & reduced by a
factar of 10-50, which makes it possile
b intraduce comprehersioe inline process
contol, Coida inclusions in the matenal
are detected and the inpui for optimined
process control is proded inoreal tme. A5
a result, the manufacturer berslite from
incraaied trarapaency and can guarantaes
ustomens consistent kigh guality.

T —
Mo mix-ups

Elermantal analysis in industrial production
[NOCESSES prevenls companent seleoion
esrors drvd abso ansures constant high
quakty of marufacture, In |ust seconds,
i | lesting sysbem can recogniza the

concentration of rene different elements
in pipe eomaanents. On the bass of
reference data, inteligent software assgrs
the compenent 1a the product series
and agdibanally chicks the comporsition
of the material. An inscripbon apglied
1o the comrmanent dinsctly after esting
also guarantess its perfect guality to the
CUEIOMmET,

The extremely rapid testing trmes allow
measured data 1o be evaluated n real
fime and permil campiele integralion
of the system in the poducton prooess,
performing 100-pencent checks,

E—
Lasers check surfaces in seconds

Praducers of high-tech steel sheets are
ineasng prockct stablity ard efficiency by
integrating laser-besed meawirmg stems
in the production process, Up to 100 temes
per second, 30 lader bearna measune the
surface of a sheet of steel &1 a temperaiune
of WIPL, The aperating softeare waualizes,
Classifies and asseswes ary defects. An
eapeert system decides whether and whers
the shest can be wsed arnd n mone than

85 peroent of the cases cames to the same
degsion as the roling-mill fareman.

It Tutirn, measuremant and producton will
COMETgE even mare ciasely, cotimaing .-
lne surface engneering and creating rne
peTiise In process controd







Forms and scale of
partnership

Sarinershap fakes a wariety of foems at the FIT—_
Fraunhoder ILT, fram small-scade progts 1o Dur range of sendces

seide collaboratee ventures includhes:
11 ¥ 1 M =11 21 r
Sdateral RAL projects takoned 10 suit Development of laser and plasma bean
'!-l.-l"-.-.l::'.- of your comparey, w th amd Atrros
;'_"‘ ot pubac il ": ng | Deselopment of processes for beer
T s - T T i {
arfEipEnom i putdiChy Tunded el matendl processig

O irce Sitisars
Process monitoring and conmirod
Beam pguidance and farming

e af wour fesk, miloi-scale

gred |-l imes (dial PICCRIChar

iequrernents to ersure pracess safety Protoiype ard sl serie
ang FruneTeEe STart-up ri Development. instalation and testing
Estabdshimg guest status for yor e

1 Spslems

Development of ksser maasunng ard

ompany at ke Fraunhaber 1)

teshng systams BT 4 R
Arenfation of lase sysierns inlo . = - 3 .
siislirig and planned production §noes — 1| = |
Iramirig and develapment semanars oo : i =,
WS NoEs T —— p—
Consultnn —r— e
—
S —
It sachi case, our parthers can rely on a poo T :-'_”
of specialists whose knowledge extenids - =
—— r—

far beyond 1he purely tEchmalogical The

oHers expiertse

Frairholar-Gaiellichalt
ard consultation on praject management
rmatoral CooDeranon, Batents, Coniract
laww, lirdancing, and much moee. all fam a

Ingle souce




The network

Thes Franhofer 1T places you at the center
ol & mudtitucke of kndadedios rebacerks

Fret there i the Fraurthaler-Geellichslt
i eaier N sppeed research In over

50 Fraumbeder Irsinubes, prodwces and
processes are deselnped thmugh o
industral matunty, Colaboration amang
the Inslituies provides custamers al

the Fraunholer-Gesellsohadt acoess fo

& wasl nuimier of speosisls ovaenng

a broad range of experiise. Common
guality standargs and professoral proeecd
managesrenl énsune hal al RED contras
are led thmugh 19 a sucoessiul rondusion
Yo COnaCT coandiraies the whtde project
ifor the adequate walution

Thie Fraunboder ILT diaves on (ke knowbedge
and resounces of numemnus extemnal expert
groLips

The BWTH in Aachen i= one af the
largests snd mas] enownsd ureersilieg
of technalogy in Eumpe. It has 3700
scientists researching and teadhing in 9
depariments, with a strorg foos an the
finlds of mechancal engmesring, plastics
QIaCESSing. Aubomolive enigneering,

s trical engmeering, mformation

technology and medcal engneenng, 1he
university attracts the highest level of thirg-
party fundng in Garmany and & privieged
o host & lerge number of state-sponsorad
spiecsal reseanch propecls, EL-sponsonea
projects, midtidiscipinary farums and
grauate sehanks. Togetner wiih its cose
ollaboration with indeperddent scentifs
Imshiubons ared Comipan es, all this seres
b iwnloroe Thé ufivessiTy's mtend scalinan
approach and practics orentation

At an interration ke, the Fraunboler
ILT cosaperales waelli Mumeroas Comipan ey
ard RE&LD conters and o actrely irmaksd in
codlabodalive Eunapsan projects T'll:'-.lr_.|"
it o rededrch cenbers im the US8 ang
France, as well as the represeniative
offices of the FraurholerGase|lichat

in wanow countries, e Fraunhoder ILT
has direct access 1o developmenls and
eaperiise in ather regions of thewnrd
The éngrdmaton ol Gumeibus NErorks
of compatanceon a regaanal, national
and IMernatanal level 5 founded an the
confidence ol curpariners

.MI\'.II:TEI'IH_ Lhis sacely Dranchag netwark
prosyites an ideal resource far cur
Custormens!




Location

The ¢ty ol Aachesn boasts a research
infrastrucium that couwnts smarg the 10

mirst concantrated i ihe wofdd, Hers high-

tech lirme and the research departirents
of large multinational conparatars transfes
kncwledge nio practce ard prodiscs

Aachen has been yoted are ol he s
bueress-trieredly cifies, thanks bo s
surcessial record of mnovatve business
1t0 olitably makeiae
products. Inrdvalne deas and persanal
initiatie hawE fnSHed ENGEBering Siudas
oher small finms bo evalve imlo major
ineering cormpanies in toalmakireg and

IS COnEETsE

a
e

|
Planil CORBILCT, Coimpiben and 4ol wan
rampanes, chemical engineering firms

and retil fragng companes, Dirassing o

a fughly cualifeed wiorklome, a 1aviatle
lacation, the European anentation and

Of1en C
Denpdicia) endngy and cammunity policies
thiesse companees have thrived in Aachen

wivra dimate, a5 well s the

& city with @ tradition of hospitalty, Aschen
has a great desl 1o offes \iuioes - Pesiary,
w ihe

Cullufe, jov e wne - a5 Busirated
himdeds of thousarads of tounsis
the oity each year

Flius, practcally on 1ha doarstep, the
dreeruity and besuty of the surrounding
couniryside - the Eifel, the fmlarnes
the feriile plains of the Nethatands, the
Bwer Maas, the nver landscapes of the
Ruhr valiesy, the Hobes Venn natural peark
gxlening &ross the Germar-Beloss

brdior

&n ideal priveonment for inspinng oeative
iy




Steinbachstr. 15
52074 Aachen

Phone: + 49 (D) 241 / 8906-0
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Das Institut im Profil

—
Kurzportrait

ILT - dhi=sies Kiarzed stetit seit dber 15
lahren fir gebindeles Knov-bhiw om
Bereich Lasertachnik, innovate
Lesungen von Fertigungs- und Produk-
tiorsaufgaben, Entwicklung neser
technncher Komponenien, kompsatente
Beratung und Ausbildung, hochspezia-
lisiertas Personal, reuester Stand dai
Techtk sovwe intermationale Referenzen:
dies send die Garanten fir langfrstige
Partnarschaften. Die zahirechen Kun-
di=ns e Fraunhoter-Instituts Tir Laser-
techinik ILT stammen aus Branchen pae
demn Automobil- und faschinenbau,
ger Chemse und der Elektrodachmik,
dem S1ahlbau, der Femsmechanik und
diar Otk

Bedit Uber 230 pditarbesitern und 10,000 m
Mutsliache zindt das Fraunhofer-institut
fiir Lasertechnik ILT waltwit zu den
bedeutendsten Auttragsforschungs-
urid Entwicklungsinstituten ssines Fach-
gebeetes, Die vier Geschiiftsfelder des
Fraunhofer ILT decken gin weites, wer-
tikal imegriertes Themenspaktrum ab
Im Geschafisfeld sLaser und Plasma-
srahlguellane konzentrienan sch die
Entwickiungsaktivtaten auf innovasive
Dinden- wnd Fﬁl:l:qjlperlam Far den
mdustriellen Ensaty sowde sl kompakie
ELN-Strahlguallen fr die Lithographie
i der Halbleitenproduktion. Das
Geschattsield « Laserfertigungs-
varfahrens kst Aufgabenstefungen
zuim Schreiden, Abtragen, Bohrer,
Schweeilen, Litan sowie 2ur Dber-
flachanbearbeitung wnd Mikroferbigung
Das Anwendungsspekirum reicht von
der Makrobearbeitung Gher die Mano-
strukturierung bis hin zur Biophotonik,
Im Geschaftsfeld sLasesantagen und
Systemtechinike werden Prototyp-
anmlacpen Entwickelt, konstnusart und
vor Ort installiert, Progessibersachung
und -regelung sind ebenso Bestandiel

der Aktisataten wie Stewerungen und
Systemkomponanten. Im Geschaftsfeld
sLasermess- und Priftechniks wesdan
Werfaheen und Systeme zur Ober-
Hachensnspaktion, mur Stoffanakse,

Zur Priifung der Mafibattigkeit und
Geomsire von Bauteilhen sowie 2ur
Analyse statischer und dynamischer
arformumngen enbeicked,

Unier einem Dach bietet das Fraunhofer-
Institut fir Lasertechnik Forschung

und Entwicklung, Systemaufbay und
Qualitdtssicherung, Beratung und Aus-
bildung. Jur Bearbeitung der Forschungs-
und Entwicklungsauftrage stehen
indusinalle Lasersysteme verschiedenar
Herstaller sowse eans urmfangreihe
Infrastruktur zur Yerfugung.

Im Anwenderzenirum des Frapnbofer
trstituts 0r Lasertechnik arbeiten Gast-
firmen in gigenen, abgetrennben Lakbos
und Bororduman. Grundlage fur diese
spedielle Form des Technologietransfers
5t ein langfrisinger Kooperatonswerirag
mit dermn Irstitut im Bereich der Forschuing
ured Entwicklung, Der Mehrwert liegt
in der Mutzung der technschen Infra-
strukiur und dem Informatiorzaustawsch
mit WT-Expirten. Bermts 10 Firmen nut-
zen die Vorteile des Anwenderzeningems
Meben Tochierfirmen flihrender Laser-
hersteller und innovativer Laseranwen-
der finden higr Mewarinder aus derm
Beraich des Sonderanlagenbaus, der
Laserfertigungstechnik wed der Laser-
masstachnik ein gesanetes Lmifeld zur
industriellen Umsstmeng iher |deen.



Profile of the institute

=
Short profile

LT - for the fast fifteen pears, Hhis abbre-

v faar s shoad Nor @xleneel il

hai in \3ser fecimalagy nnovahive
SERUTIONS Tar Manufacturmg and pro-
duction problems, dewooment of
nEy Techical COnmponents, Comperent
auvice and fraining, highly-qualified
O IRRAN, LR ahes! PR and
il nfernaional repuiEinn
the guaraniors for ang-term business
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With move than 230 employees and
10,800 /' of wable Noar space the
Fraunhofer institute for Laser Techno-
lngy &5 workd-wide one of the most
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in the business araa slaser plant and
spsien fechnoisgys orofofynes ane
developed, bl up and instated on site
Frocess manitoring and oo
A% ST COmoon@nis Ani Corhad
sofare are part of the activties. In
the business area slaser messurement
and tesiing fechaalofs processes ao

u as et

systerms for inspection of surfaces, fov
chemical analysis, for testimg the accy
FACY o ErREnsAenT avanl oenre Ty alf
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Ansprechpartner
Contacts

—
Ansprechpartner

Das Fraunhoder-Institut fir Lasertechnik
gliedert sich in 9 Fachabteilungan

mit entsprechenden Kermkompatenzen
Fur Laserhersteller wrd -anwende
werihen neue Lasarstrahlguellen

und -kmponenten entwickell und
birstebende Lasersystems opfimiert
Darurer hindes warden Gardie zur hess-
und Priftechnik geplant, komstruer
ured baim Amwvender installiert. Die
Entwacklung von Plasmastrahlguellen
und dean entsprechenden peripharnan
Kompanenten zahlt ebenfalls zu den
Arbaitgucinerpunkben

Irm Beresch Lasermaterialbearbeitung
umfassen die Kernkompetenzen
Werfahrans- und Anlagen-Know-hiow
2urm Flgen (Laten und Schwailen
wvarschiedener Matenaien), Tiennen

(S hneiden, Bohren, Abtragen) und
Oberflachenbearbaiten (Lagieren,
Harten, Umschmelzen, Depargieren,
Strukturieren, Rapid Prototyping wund
Renigen), In des Mirotechnik wendan
verschiedene Verfahren wie das Laser-
bohmen, -schwaien, -oten, -biegen,
-tnmmen und -beschichien entwickels,
die hauptsachlich in der Elekironik.
branche und der Fesnmechanik einge-
setal wergen. Weitarhin werden Ver-
fahsan for die Analyik, dee Medizin-
techiiik und die Biotechnik mak-
geschneidert, Die Abteilung System-
technik befasst sich mit dar Hanureg,
aar Entwicklung und der Installation
kompletier Laseranlagen sowie mit
Steuerungstechnik und Prozesskantmlle

Im folgenden Qrganigramm sind die
Abtailungan und die Eeailigen An-
sprechparinar des Fraunhofer-instituts
fiir Lasertechnik aufgefibrt

. | Arawhar geil fapi e oo i JELT

Bl
Contacis

The Frauboler instifute for Laser
Technivegy 5 diaded into 9 techmical
CEpariimenis Wath commispanging arses
of compefence, for laser manufzoiens
and URETS nevwy Jser sounces and com-
ponents are developed and already
EwEtneg faser systems aptimized. in
Fddition, measurernent and testing
devres are designed, oonsiru i
arnd istalled at the user'’s sie, The
nrain fiekds of work also include the
development of plasma Ssouwces and
I ceifnispanoimg compoments.

The arsss of compeEnce m leer mader
EiEIng inciude process and system
knciv-how fov foving {soldenng and
welding of variows materalsl, curting
afahg, abisfion andg surface ireatmentt
faftoying, hardening, revmeliing. deEper.
g, Structumng, rapid srohoiydng anad
cieamng! in the department of micro
rechnology arocessed ane dekoned
trart are mainly used @ electronics amd
finge rmecharics such as laser oniting,
stalering, welding, fnrmvig e
anid coafvag. Ao processas are faiored
for wse i analyiics, medicals amd
iwotechnoiogies The department cf
sptenn techmology deals with the
desgn, the development and the
instaabon of complete bser o,
vl covtiral fechwology for laser
machines and vith process covrbral

e depdariments and the confacts of
the Fraurthaler nstitute for Laser Tech-
nafogy are fisted i the falousg onga-
firation chart

E——
Imstitutsleitung / direction

L{

Frof. Dr. rer. nat.

Reinhart Poprawe M.AC
Institutsleibes ! deecios
Telefon: +44%00241/8906 -102
Fa: +4S{01241/8906 -121
poprensedilt fraunhofer de

Cir. rer. nat. Peter Loosen
Stelbvertretender Laiter § vice-director
Talefon: +4%{00241/8906 -162

Fooe; +4500241 /8906 -121
loosendil fraunhofern de
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Organigramm ! organization chart

Institutsleitung/ Management
Leiter/Ddrector: Prof. D rer. nat. Reinhart Poprawe M.A,
Stellvertretender Leiter/\Woe-director: Dr. rer. nat. Peter Loosan
M-Management  Marketing und Kommunikation  Qualititsmanagement  Verwaltung/Admindstration
Dr. Bruno Weikl  Marketing and communications  Quality management Dipl.-ing. Wolfgang
Dipl.-Phys, Axel Bauegr Dr. Alexander Drenker Desterling
|
L Laser-Komponenten Trenn= und Filgevaerfahren Sj'l'ttmtethlﬂi
Laser companents | Cutting and faiming i System technology
Dr. Kenstantin Boucke Dr, Dirk Petring Dr. Stefan Kaierle
FestkGrper- und Diodenlaser Oherflichentechnik Lasermess- und Prifiechnik
Solid state and diode lhsers | Surface treatment \—  Laser measwrement technology
Dipl.-kng. Dieter Haffmann CH, Konrad Whsenbach Dr, Reinfhard Nall
- Plasmatechnologle Mikrotechnik Modellierung und Simulation
Plasma technology == Micro technology L Aodelling and simulation
Dr. Willi Meff Dr. &rnold Giliner Dr. Wolfgang Schulz
Fraunhaler Center for Laser Technalogy Deutsch-Franzasische Kooperation
= CLT, Plymouth, USH French-German cooperation
D Stefan Helnemann CLFA, Paris, France

Dr. Wolfgang Knapp

[ ¥




Dienstleistungsangebot

e
Dienstinistungen

Cias Deenstlestungsangebol des
Fraunhofer-nstiiuls for Lassertechnik ILT
weird standsg den Erfardernissen der
mdustriefan Praxs angepasst und reichit
worn dier Lsung fertigungstechnscher
Problemsteffurgen bis hin zur Durch-
filirung won Testsarien, [m einzelnan
urmtasst das Angebo

= | aserentevickiung

Fertigungs- und Montagetechnik
Pulsnetzteile und StEuenenfsiechnik
Strahlflnrung und -formung
Entwieckhung, Sufbay und Test

vaon Pilotaniagen
Verfahrensentwickiung
Kadelierung wnd Simulation
Frozessibensachung und -regelung
Mustar- wnd Testserien

b aticn vod Lasertechnii in
bastehende Produktsonzanlagen

o Rintgen-, ELV= und Plasmasystams

Ee e
Kooperationen mit FUE-Fartnern

Die Eooperation des Fraunhofer

instituts flr Lasertechnek ILT mit FUE-

Fartnern kann verschiedens Forman

animebirmer.

e [Durchfohrung von Bdateralen, firmen-
spenfichen FUE-Projegten mit und
ohne éffentliche Unterstitzung
(Werkvertrag)

= Betedigung von Firmen an &ffentlich
geforderten Verbundprojekien
[Mitfinanzierungsvertrag)

= [bernahme yon Tast-, Mull- und
vorsenienpraduktion durch das
Fraunhofer ILT zur Ermittiung der
Verfahmansschesheit und zur
hirirmiErung des Anrlaufrisikos
{Werkverirag)

= Firmen mit Gaststatus am Fraunhofer
ILT (sgeralle Kooosrationsvertragel

G et wid Sevipii sl imi B0

Durch Zusarmmenarbed mit anderen
Forschungseinrichtungen und speziak-
werten Unternehmen bietel das
Fraunhofer-institut fr Lasestechmik

auch bes fachiibargresfenden Aufgaben-

stellungen ProblemlSsungen aas ener

Hard. Ein esonderer Vortall (st in die-
serm Zusammenhang der derakta fuget
auf die umfangreichen Ressourcen der
Fraunhofer-Gesallschaft.

Waahrend der Einflihrungsphase

newer Leserverfahren oder -produkte
kgnnen Uniemehmen Gaststaius am
Frawnhafer-Insiiut for Lasertechinik
arserben und Geratesussiattung, Infra-
st iur und Knony-howe des Instituls
rutren sowie elgens Gerdte Installieren,

rE——
Ausstattung

Cha Murtrflachen des Fraunhofer-
Instituts Fir Lasertechnik ICT betragen
(e 10,000 m!

Technische Infrastruktur

Zur technischen Enfrastrektur des Inst-
iuts gehoren eine mechanische und
ging glekironsche Werksiatt, ein
tdetallographielasar, ein Fotolabor,
ein Labor 1dr optache Messtechinik
sinwie eine Konstwktionsabieilung, Das

Frassinafer ILT werfigt Dber @inen Vdeo-
konterenzraem wnd ein vemetrtes Rech-

nersysiEm

Wissemschaftliche Infrastruktur

Zur wisenachaftlichen Infrastruktur
zahlen U a. sine mitinternationaler
Literatur bastlckte Bibliothek, Literatur-
und Patentdatenbankan sowmes Proe
gramime 1w Barechnung wissanschaft-

lichar Fragestellungen und Datenbanken

fur Propessdakumentation,

D- 31

Gerateausstatiung

Dhia Garateausstattung des Fraunhoter-

Instituts fir Lasertechnik ILT wind standig

auf dem Stand der Technik gehalten

Sie umfasst derzeit als weasantliche

Kompanenten:

= T -laser bis 20 kW

® Mg Yeua-Lazer bis 5 kW

« Dspdenlasersysiemns Dis 3 kKW

* [hodengepumpte Festkorperlaser

b 5 kW

Eucimetlases

Faserlaser

Finfachsige Portalaniagen

Dreiachuge Bearmel fungsstationen

Strahifohrengssysteme

Robolersywsiemo

e Sendoren zur Frozessibsenwachung
fir die Lasermatenaloearbeitung

= [Diract-writing- und Laser®y[-
Statianen

= Reinraume zur Montage von Dioden-
lasern, Diodenlaersysiemen und
dicdengepumpten Festkdrperlasern

= Gerate rur Varfahrens- und
Prozessdiggnostik sowie zur Hooh
geschwindigkeits-Prozessanakyse

» |aerSpaktroskopie-Systame aur
chesmischen Analyse fester, filssager
und gastbrmiger Stoffa

= Limertriangulationssensoren gur
Abstands- und Konfunvermessung

s | aser-KoordEnatenmessmaschine

= Emrichtungen zur holographischan
Schwingumngsanahyse und Speckle-
interferometrie




services

E—
Services

The services of the Fraunholer instifure

far Laser Techmology (LT are cantinually

being adapted to the practical reguire-

menits of industry and inciude the

sealfion of mamsfaciunng problems as

well as the realization of lest serips

In deta this medmns

W farer devekapmen

& maauiEcurmg and asssmiiog
techinoiogy

= pinlsed power supplies and coning
techineaay

s heam guiding anmd formming

= gevelnpment, set-up and lesting of

Bl s

OCEss develmmment

modefiimg and simolation

process mondanng and oonino!

model and fest series

integration of lazer technodagy into

alreay emsting production tants

& ergy ELOV- ang DlRirm spefems

—
Conperations with RED-partners

The Fraunhoder Instifute for Lasar
Techinoiogy (LT & coaperating with A&D-
ke (SO Eh Trerirl vy

* Sealzanon of hilsferal company
specific RED-proyects with and
ot pUtie supoot
fcontract for wiwk and senaces)

= parficipation of compamies in
public-fundesd coopeaive proyjects
feofinancing cantract)

* Frogucton of fest, pilot and
prototype sanes by Fraunhofer iLT
o determee the relfability of
the process amd mirmmcee the
EISTANg itk
contract for work and senaces)

& coimpanies wWith guest slatus at
Fraunhafer LT
(special coaperation comtracts)

&y means of conperanon with other
research organizations and specialized
cevripsanios the Fraunhofes nstiture for
Laser Technoloagy affers splutions even
i the case of interalisciplinary tEoks

A special advantage hareby consizts in
the direct access ho bhe lange rescwrces
of the Fratnhofer Sociery.

Cwiring the imprernentaton phase of
fiewy [@5er procesies ang prodcrs,
CEFTIanies Can oquire ‘guest status”
at the Fraumhafer instifute for Laser
Techinmagy and use e equupment,
frifrasirociure ang Lnow-hon af the
irestituts a5 well as wstall their own
SpEIEms

—
Facilities

The usable foar space af the Fravmhafer
fnstitute for Laser Technology amovnts
o more than 10,000 m’

Technical infrastructure

The techmcal infrasiructure of the
ety includes a mechanical and
electronic workshop, 3 metaiivmgic
rabiovaiory, @ photograohic faboratorg
4 latoratiory for opticar mesrology a5
weell oy o cfepar et for dlesigrrad
constriction, The Fraunhofer LT also
has & wioeo conference mam and &
coanpier neteork,

Scientific infrastructure

The soientific imfrastructure includes
@ Mhrary wath international iterature,
padent g Meralure dafa bases s
weall @5 programmes far calculanon
of scientific problems and data bases
Fov provess docurmeniation

D- 32

Equipment

The pquipment of the Fraunhofes

stitute for Laser Techmology ILT

pemmanantly being sdapted o the

state-of-the-art. At prasent, essential

compaonants ara

w0 -lamers o o 20 kW

& S YAG-asers up to 5 kW

o diade faser Spslerns up o 3 kW

o ghadle-pumped soffd! stare lasers
g to 5 kW

& EECHTIEN A5ES

= fihra jgsery

= (v CETIrY SySTers

& fhyes-ans processing sfatians

= bearn guiding sesherns

= rohaal Syslonms

= sensory for process cowbnaf an aser
marteral processing

o girect-wniting and lzser-PED stations

= clean rooms for assermbly of diode
lasers, ahode lassr systams and
diode pumped solid fale lasers

s devices for process disgnoshics and
lah speedd wides analysis

® lager speciroscopi sysfams for the
chemical analysis of soiid, gund and
qasEous material

® laser imanguwlalian sensars for
distance amd confour measuremeand

= faser coovdinate measurnvng maching

= devices for halograpivic wibraran
BT WU TS Nt el L P L

fangrnt Lt Arvmee hpsti e 2031 7



Laserkomponenten
Laser components

—
KEurzpaortralt

Lie Abteilung Lasercormponentan
befasst sich mit der Kohlung, Konfek-
tionierung und Charaktensierung von
Hochleistungs-Diodenlasern. Dabei
weerdan insbesondere die bel der
Herstellung und Charakierisierung
werwendeten Anlage- und Gerdtetech
niken sowee die der Konfektionserning
muggtunde baganden Lotprozesse opti-
migst. Prazsionsanlagen qur Montage
von mikro-optischen Systemen wenden
ehenfalls untersucht. Die Automatsie-
rung einzelner Baontage- und Charak-
tefiserungsmethoden bildet einen
besonderen Schwerpunki

Zu den Esmpetenzen zahlt die Blode-
lierung grundiegend newer Dioden-
laserstrukturan. Hierosl stehen eine
wirbesserte Strahlgqualitat und sine
arhdhte Ternperaturstabilitdt deer
Diodenlaserbarren im Vardemgruni

D Abisilung Laserkomponenten bietet
im wesentlichen die Entwicklung kun-
denspezifischer Hoohlestungs-Deoden-
laser an. Dabes konnen sowahl des
Euhliechniken, als such die elekiro-
optischen Eigenschaften der Diodenlaser
den kundenspezifschen Anforderungen
angepasst werden. Zur Qualifizening
kannen Kleinsanan hergestellt wendan
Die Charakiensierung von Hochkesungs
Dindendasarn inkhusive High-Power-Tests
wird als Dienstlsstung angebatzn
Diarliber hinaus werden komplaile
WMontage- und Charaktersierungsan-
gen enbwickel und hergestallt. Zu
den Eunden der Abtellung Laserkom-
panenten zahlen fuhrende Dioden-
Asemersieller undg -armuncer

_5 Amgmbrd L Anger batise 07

TE—
Short description

The departrrent of Eser componens
s maimly wath dhe coaling, mion-
fing and chavacterization of fugh power
diode lasers. Mounimg prooeines are
improved and characterizalion fechm-
ques & opfrmeed, Fabircation and
characterization tools for diode lasers
dver devedoped a5 wel as precrsion
machimes far the fMoting af mcro-
optical spstems. The sufomation of
thizse mourting and characterizaton
I'-Efn".'.".'.'-e'llue.'i i of i,l;:u_‘li.-._ﬂl' il

Furthermeve, [he departmeant deals
With the wmolation of new dhade faser
structures. improved Beam qualty and
My tarmpevature stabifify are in the
focus of these Invesiigations

The deparment of beer componernts
offers the development of cusiomer
specifed fhigh power diode lasers, The
design of fhe dode laser bar as well as
the design of the actve oF passive cools
dvid 1l packaging can be adapted fo
the special needs of the customeys, Foy
Qualiication, the production of small
fEnes 15 possbip. The charactenzation
af high power diode lasers molusive
high power fests are offered as sernce
Covnprete mountimg and esting aopa-
ratus are d-F'.-'H'ﬂ-F]ﬂ.I' The cusiomes-of
the department af lassr compomends
icluge leading diode laser manufacty-
rers and dinde 356 user

——
Ihr Amsprechpartrer / Contact

Dr. Konstantin Boucke
Telefon: +1%31241/8906 -132
Fiax: +4D000241/8906 -121
bouckeilt fraunhofer de

Y
Kermkompetenzen

s Aktive und passive Kdhlung
von Diodenlazarm

# Konfektionsring von Diodenlasen

= Elaktro-optische Charaktersierung
won Dindenl&Eerm

*= Theoretische Modellierung neuess
Ciodenlaserstrukturen

* Mikromonlageprozesse

& Autormatisierung van Mikro-
monfageprozessen

g
Core areas

= Fitive and passive cooling
of diode lasers

= maunting of diode laser hars

® pleciro-aphcal characterization
of dinde Jasers

s simulation of new diode laer
structures

= mcramachvng rechigues

= autamation of micromachining
ey




Festkérper- und
Diodenlaser

Solid state and diode
lasers

E—
kKurzporirak

in der Abtedung Festkanpear und Diodan-
Lases warden Festkaiperlaser 16 mdis-
trielie Anwendungsn und Forschung
antaackelt, die auf Hochleistungsdioden-
Baser baswren, Herzy zihlen Festkdrper-
laser mit Lesstungen yon einigen Watt
o 5 kW, gutegeschaltete Festkorperlaser
i1 F'ulmrn;-rgmll wan mregen Jl s
100 mi bel einer Pulswaederholrate won
einigen 100 Hz bs 100 kHz, ps- und
I5=-Festearperiaser, durchstimmbiae Laser
sowss frequenzhonwertians WSILIV-
Festkdrperlaser bis 100 W, Wertarhim
Birtasst sich o Ablsdund mil adnesan-
baren Diodenlasem, mérooptischen
Eomponanien, mit Strakffarmung,
Fasefkopplung und Charakfarisierung
wan Dindenlaem sowie mit kunden-
spazifischem Design und Bauw won
Dupdierilasetmociuben urd -Sys) e sn

Due Hignlights der Abtailung umfassen
e Er|1l.r.l||;l|.||_|n|] woars Verfahren 2ur Whals
Enlangen- und Polansationskapplung,
den Messaufbau zur Charakterisserung
wian Dindenlasersiacks sovnd die Ent-
wicklung von fassrgekoppalten Dioden-
lasermodulen hoher Brllanz. Diesa
wirden engesett in der Drociklochni
sone Fum bk roscivaseiBen und Mikno-
iten. Highfghts im Bereich dicdeniga-
pumpter Festkorperlaser sind u, a. Slab-
lased fiir dre Prazisionshearosifung
s &l Verstarker flr Laser-Displays,
giepulste Hochanergielaser zur Erzeu-
qung von ELA-Strahlung sowse gite-
oaschaltete Laser fur die Rsinigungs-
technik und die Bearbeitung dielek-
Irscher BMatenaien . Fu dien Kunden
der Abteilung zahlen fuhrende Laser-
hersteller, Zulieterer optischer Kompo-
merten snvie Endamander aus wor-
schiedenen imdustriesekioen, Hiemu
zahien unter anderem de Druckindustne,
aa Display produserende Industne,
die Talekommunikation, de Medizin
g metall- und kunstsiothverarbeitends
incssine, die Automabilindusing sowie
e Elsktronikindustrie.

I
Shart description

Soid state lasers based on fugh poveer
cheadde fagers for industrial use and re-
search activites are being develpped
i the department of soid state and
oifcaclie fasers. Thise Cominyse ahode-
primped sold stafe fasers with up fo

5 kW povwer, ge-switchied soivd stile
fasers warh puise posygy of 0 up m
100 mu and frequency of 100 Hz up fo
100 kMHz, ps- and f5-500d stale Esers,
Tl Ersers s woll as requicy
coviverted VISA Y-S0l stane lasars with
g o 100 W power, furthermore the
depariment dedls with the dewsiop-
meni of adaressatie diode lasers and
micrio-apiical companents as well as
beam forming, fitre coupiing, charac
refization of diodks Gsers ang custamar
sized design and construciion of oiode
Miser modules and Seslenms

The kighiights of the deparfment i
clude the development of cancepis fov
waveiength and polasiraiion coupimg,
characterization of diode laser stacks
as well s the development of S
caupled dinde laser modules with high
beam guality. These diode lasers arg
wsod in the priveting Mdustry a4 wel as
fear micro-welding 40 micr-soiderng
in the fisld of diode pumped sohd
stafe lasers highiohils are amonig ofhers
stab fasens for precsian matena pro-
cEssing ds well a5 ampifier for laser
chsplays, polved high enengy lasers for
gongration of EUV-bearns and g-swiched
fasers for dleaning and procassng of
disfectric materials. The customers of
fhwe chepiartment are Ipacno Mser manu-
facturers, supplers of oofca! compo-
merts as well as users from ofiffererd
Arciusing! arpas, These fiude prning
fclustry display manufEciimg indusny,
felscommunicsions, medicing, metal
and plashes procedsing ndusing auto-
mative sty and slectinanic inoustng

e
thr Ansprechpartner ! Contact

Dipl.-ing. Dieter Hoffmann
Telaton: 42024 1/8906 -206
Fax: +4900:24 /8206 -121

d_

hoftrmann@lt fraunhofes ds

E——
Kernkompetenzen

Ervievicklung won Festkarper-
und Diodenlasam

Wertahren und Eampanenien
zur Frequenzkonversion

= Formung von Diodenlasarstrahlen
» Entwicklung von Diodenlassr-

mcedilesn undd -systemen

Design und Charaktensierung von
mikrooptnchen Romgoanernten
Entwicklung von Kompanentsn
fur Festkarper- und Dodenlaser

r———
Core areas

deveiopment of sobd siale
and diode iZsers

el v CouTIROnNENTTE For
frequency doubiing

farming of diode faser beams

o development of diode e

rradules and spstems
desigr and chamaclErzation
all mo-apdcal COmpananis

deveioprent of campanenis
for solid stare and diode lasers

Erpmind ardd eviges g tr JTELE
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Lasermess- und Priftechnik
Laser measurement
and testing technology

T—
Kurzportrall

e Abteilurg Lasermess und Prif-
techmk befast sch mit der Lsung
messtechmscher Aufgaben aus Industre
wnd Limywvelttechnik, Der Laser ermdig-
licht die Mewsung physikalischer und
chemischer Gridden mit haher
Geschavindigeeit und Prazision. Die
barihrungstrese Messung ist prades-
wrsert fiir Online-Prifaufgaben in
FEMIgungs- und Prozesslmien, Die
Arbaitsschwerpunete des Abiteibung
sind: dise chamische Analyse yon
Substanzen mit Laser-Spektroskopie;
die Uberprifung der MaBhaltigkeit
und Geamatrie won Werkstlcken,
Halbzeugen und Produkten; die
Inspektion von Qberllichen sowie
Auswarteserfahren fir de automatische
Analyse und Bewertung von kdessdaten,
Im Beresch von Baophalondk warden
fluomsmenzypaktroskopsche verfahren
zur Untersuchung von Protein-Protein
‘Wedtsehvrkungen und Hir die Enzel-
miolekildetekton entwickelt.

Lu den Entwicklungen der Abtedung
zahlen kundenspezifischie Onling-
Prifsystemsa, die in die Progess- acder
Produktonsinia integriert swerdan
Darnit werden prozessrelevante
Grifden friheeity bestimmt und sind
so direkt fr Dptimierungsaulgaben
nutzbar. O Automation der Prdfab-
laule ist dabet umwarzichthar

Die Lestungen der Abtellumg reichen
v den Grundlagen rewer Lasenmess-
verfahren, der ErschlieBung neusr An-
wendungsfelder bis zu Entwicklung
und Bau kunderspezifischer Prifgerate
und —maschinen. bn Prasis-Wiorkshops
informieren wir potentielle Anwender
dber die Ensatzmaghichketen der
Lasermesstechnik anhand wvon Bespielen
industrieller Routineapplikationen
Linsess Kisfden kommen u, a. aus der
Metall- und Kunsistoffverarbeitung,
der Metallerzeugung, der pharma-
zeutischen Industrie, der Autormabil-
industrie wnd der Umwalttechnik

10 ASEREL GSE Aevidie hjudth J0K0

—
Short description

The departmeant of laser Mmeasuramen
and testimg fechmologies deals with
salutions for measurament prodems i
the feld of irdustey and anvronment.
By means of laser measurement fech-
noiogy i i possible to detenmine
physical and chernical data with high
spead and preciion. The nor-contsct
meassrement i suitabie for an-lne
testing i productan and process fmes
Thwe rraaun hedds of work inciude: the
chemucal analpsis of wlsfarmoes with
laser spectroscopy; the testing of the
accuracy of dimansions and the geo-
meiry of wawkpieces, sermufinshed
matenal and products; the despechion
of surfaces a5 well a5 svaluation pro-
cesses for the automatic analysis and
aszassnent of mediurermsel data, in
the fieigd of hinphotanics fluarescente
spectroscoed methods to imeestigale
EroteN-proden mferaciions and o
detect simgle malecuies are oeveloped,

The depariment develops customer
specific an-ine festing Sstoms which
are firfegrated info the productian lins
Thus process refevant dafa are direchly
determined and are availatie for oph-
mazaban, The aulowmaion of feshing
cycles in indispensalye,

The serwces of the department com-
orise the basics of few laser measune-
ment techintigles, the apening of new
fields of appiication as well as the
devevoprmen] and the constrwction of
custamsr specific festing dewioes and
machines. In practical orentaled adning
coursed podantial wsers are srformed
atout the operatiomal possdities of
faser measuremsnt fechmokagy by
mieans of incsinal sfandard applcataons
Oy custosmers belong, among others
for fhe meetal and plastics industry
pharmaceutical ingusiry, aufomothe
inciuetny and emelronmental fechnology:

T
e Ansprachpartner / Contact

Dr. Reinhard Mall

Fedafon: +49(01241/8300 -138
Fas ,+29(054 148906 -121
nodk@ilt fraunhofer.de

= ]
Kernkompetenzen

& Entwecklung, Bau und Erprobung
won Lasermass- und Prifsystemen
= Chemische Analyse won festen,
flissigen und gasitemigen
Substarzen mit Leser-Spaktroskopie
Fluareszenz-5pekircskopie
Laser-Koordinatenmesssystemea
Dberflacheninspextion
Zerstodrungsfreie Prifverfahren
Interferometrsche Messverfabren
Echtzeitdaterverareitung
und Automation

I
Core areas

® dmaloprment, construchian and
testing of laser measurarent and
fEstimg BguipTEni

= chemical aralysis of sovd, liguid
diid paseows subisfances wwth Gser
specirascony

= flyorescence spectroscopy

® Jaser coordinate medsurarment

machimes

inspection of surfaces
man-desfructive fest procedures
interferameatnc measuremeani

cevad thme aperaton amd automaiion

w & & @




Plasmatechnologie
Plasma technology

|
Kurzportrall

In der Abteilung Plasmatechnologie
weerden flr die mdustriglle Ober-
flachenbefandiung Mlasmaverfahren
entwickell, die einen kontuietdichen
Durchlauf in affersen dufbauten ahne
Wakuumsystem ermoglichen, Daru
wirden Barrierenenthadundgen untir-
swcht, die sich als Atrmospharendruck-
plasmen im direkien Obarflachenkon-
takt betinden, Je nach Angasieng der
wirkmechanismen swie U-Licht, Elek-
tronen und chemische Radikale sind
Wl FLim ﬂ.h!r.ﬂ]l:—n EmfsTEf ::i:-':_';arllsthl_'r
Verunreinigungsn, zur Sterlisation, 2ur
Funktionalisierung von Kunststo-
oberflachen oder zur Beeinflussung
des Cwidatinnszustandes metallischer
Cioerfiachan gesigret. Ein weaiteras
amwendungsheld der Barienenentiadung
i5t die plasmachemssche Abgasreinigung
in der Automobilindustrie und der
Erserguenrtsciall. Hier haben hohe
Wirkungsgrage und kostenginstige
Lsungen eine besondere Badeutung.

Daneben beschaftgt sich die Abteslung
mit gepulstan Hochleistungsplasmen,
Diese werden zur Erzeugung kurswelliger
elekdromagnetischer Strahlung im He-
resch des axtrernen LIV und der waichen
Rantgenstrahlung eingeets]. Die
Strahlung eigret sich i Kombination
mit rantgenoptischen Komponanien
wie Linsen, Spiegeln und Detekionen
servnhl Zur Strukturerzeugueng om
sul-pm Beresch in der EUN-Lithographie
a's auch zur Oberflachenanalytik mit
hoher Oris- und Teitaufldsung

Short desoription

The deariment of plasma rechnoiogy
deveings plaama processes for indu-
strial surface treadment that gnable the
wse af open spstems wiihout wacium
chamtrer and & confinuogs prodwcton
flow Therefore barrier discharges fhat
are as almosahens pressune plasmas i
direct contact with surfaces are baing
analyzed, Depending on the acapiabon
af effocts bee Lveradiaion, alectmon
heams and chemical radicals these
harner discharges can be wsed for the
sevniiical af s Hivest ARQARC conta-
minations, for steniisstian, for funchio-
nalisation of plastic surfaces ar for
infiuancing dhe cxidabon of medaliic
suvfaces. 4 further feld af appication
5 the secondary treatment of exhaust
by wsing plasrma chemistry for the auto-
mickive and the ansngy industrg High
efficiency and lowe cost soiehans have
.'ir?n'.‘L'rﬂl'.'il'_r]'-‘Hl"lnme‘ il PAese SECToes

In adaieon the department works of
s riph provver plasmas used for
qeneration of shart wave slectroma-
gnetic radiation i the fiskd of exfreme
LV ar X-raps. The radigtion cormbined
wath X-ray optical compoonents ke
Ienses, mivrars and detectors are well
suvted for the production of struchanes
in the sub-um ranges 0 ELVSIthography
as weall a5 for the analyss of suraces
with hviph focad and temporal resoliTion

—
Ihr Ansprechpartner / Contact

4

Dir, Wil Mett

Telefon: +49(0)7 418006 -142
Fas: +49(024 150908 -121
naffi@ilt. fraunhofer de

———
Kemkompetenzen

= Anregungssysteme flr die
Flasmatechrik

= Hiedes- und Hochdruckplasmen
fir Remigungsverfabres und
Stenissation

® Plasmabaserte EUV- wnd Rontgen-
guellen sowias Rontgeniechnik

= Kurzzetmesstechmk

# Phato- und Fasmachemie

—
Core areas

& pxCITRRON Spstents far plasma
technoiogy

= fow and high pressure plasmas
far cleamdng processes and
sterilisation

» plasma based EUV and soff X-ray
sources a5 wel as X-ray rechnology

o shart frme measuwrement fechnigues

= phodo and plasma chemisfy

Arprint aod Amechparien 02 1)




Trenn- und Flgeverfahren

—
Kurzportrait

b der industrglien Ferigung wesnen
Laser berests s2it uber 20 heen for dig
umterschiedbichisten Trenn- und Flege-
verfahren eingesetzt. Die Abtedung
befanst sch mit der Enfwscklung won
Extrermeerfahren, die weit Uber den
aklueden Stand der Techmk hinaus-
gehen. Im Bereich des Trennens zahien
hrau u-a das Hochgeschwindigkeits-
sthneiden sowee das, im Bedarbstall
caedfress, Trennen son dickswandigen
Bauieilen aus 5tahl und Aluminium.
Dartber hinaus ket de Abtellung
kundenspezifsche Machbarkeisstudien
durch und befasst sch mit der Anpas-
sung, Cptemierung und Automatsie-
rundg bereits existierender WVerlahren
und Aniagen. Meben dem Schnesden
urd Botsten verschigdenster Mataria-
lien zantt das Abtragen zu den Arbeits-
schwerpuniten der Abteilung,

im Bareich des Trennens kommen s
industnellen Aufiraggeber groBienteils
aurs den Sektoren Metallbearbsaitung,
faschinen- und Automohbilbau, Anla-
gen- und Behdlterbau sowie Kunst-
stalftechnik, Einerseits werden die Ver-
fahiren an die spezsallen Bedirfisse
der Auftraggeber angepasat, andensr-
saits plant, konstruiert wnd erstalliart
die Abiedung kompletie Laserantagen
Zu den Highbghits der Abteilung zahlen
die Yertahrens- und Anlaganentwick-
lung zum LaserstrahlBingstelen dinner
Bleche mit Geschwindgkeiten Gbes
100 mémin sowvie die Yerfahrensent-
wicklung 2um Hochleistungs-Schmelz-
schnesden von Edelsiahlplatinen bis

40 mm. Daruber hinaus entwickelt die
Abitellung Bearbetungskigle und Sen-
wwaysieme, de in kommerielie Laser-
schnsidanlagen integriert werdan

im Beresch des Schweilens begen die
Setmaverpunkte im Finen verschiediens-
ter Werkstoffe mit CO-Lasern bis

30 &YW und Nl YAG-Lasern bis 5 k'W
unter Berucksichtgung des fertigungs-

11 dim gl 1yl v by o JIK1

fechnmschan Limdaldes der indusinellen
Muittraggenser. Das Deensileistumgs-
spekitrim urmfasst die Entweacklung newsr
schweiBverfahren wie berpelsweise
Hytiridverfahren, die Anpassunt Deste
hender Werfabven an neve Produkte,

dig Erstellung von Pflichienheften fir
incustoell minseizbane SchweiBanlagen,
die Manung und Entwicklung kompletier
Lasarstrahlanlagen sowie dwe Linfer
stifzung der Auftraggeber mn der Durch-
fuhrung lasergerechitar BEonstrukbonan
Zu den akiuallen Highlights der Abtei-
lung zihlen reben den Fartschrtten bes
derindustrelien Einfahrung won Hybed-
schweativertahren auch die Entevicklumg
und der weitwerl erstmalige Nachwess
des TiefuhwweiBers mit kompakten und
hochetfizeenien Diodenlazam

Meben der Entaicklung und dem Eo-
satz von Lazerverfahren und -anlagen
2urm Schwweilen von Robren, Profilen
und Sondertelen flr den Apparatebau
hat e &bieilung fur verscheedeng
Industispartner perphare Kamponer:
ten wie schnele Orahtzufubr und
Prozesskontrollsystems entwickalt und
instatler], Dariiber hongus seincen

fur Aufiraggeber aus den Beraichen
Schittbau, Scheanentahrzeugbaw, Luft-
und Raurmfahrt, Rohraitungs- und
b.ppar.ar-ehau Arndien 2ur Julassunn
von LaserstrandscheeBverfahren und
von lasergeschyveifllen Bauteilen
durchgefih. In diesen Bereichen
kooperiert die Abteilung eng rmet den
entsprechenden Zulassungsorganan
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R
thr Amnsprechpartner / Contact

'

i

O, Dirk Petring

Telefon: +4900241/8%0& -210
Fan +490124 18906 -121
petiingElt, frauntafen de

—
Kernkompetenzen

» Hochgeschwindigkeisbearbedung

e [ickblechbearbetung

s Trennen und Flgan von Sonder-
materialien

= Ahtragen {Bohren, Caving,

Perfarieran, Gravieren)

AN-ArweEndungen

SchweiBen mit fusatzwerkstof!

Hybridverfahman

Desgn won Bearbetungsdisen

und -optiken

= Sansorgestitrie Prozessibenaachung
und -risgetung

# Rechnergestitete Prozessamulation
und -optimiarung

* Multrmediale Ausbilduengs. urd
Informationssystems




Cutting and Joining

T——
Ehort description

Lasers have already been used in the
imiahulacturing ralsiey for wariows
cettng amd fedning processes for over
20 years. The department deals with
the developrment OF Sxiresme (rooesues,
vehich go far bepond the current stare
of-the-airt. In the field of cutting this
dcludes, among atfiers, figh soesd
cefnng a5 el as the f reguired owide
fres, cutting of stes! and aluminium
covmmanents wath il Bickness,
Furthermmore, the depaviment deals
with specific feasibilfty studies for
ctevlevriens a8 woll a5 adaobation, oot
fmization and dufomation of aleady
axiEting processes and systems. i ad-
it i cutting and drilng of different
marerals, F-oimensianal matesiar e
moval atso belangs o the main fiskl
of vk of rhie denartren

i ithe held of cutfing the mokesfval
custovmiers are manly from the sechory
of metal procesang, mechkanical en-
qeiEenng, car manufaciure, pant and
VERRRE COREIRUCRION &5 Wl A5 tHAsiCs
techmalogy: On the one hand the
processes are adapied fo the specific
requirernents of the customers, on the
cithey hand the depanment pans
congtructs and instals complefs Eser
spstems. The hiphlights of the depari-
ment scfude process and spsfem deve-
fopment for lzser sitiing of thn shaels
with move than 100 mimin speed, as
wel @5 process gevedopment for fugh
poreey faser beam fusian cuthing of
stainiess stes! plates up to 0 mm.
Furthiermre, the department deekons
processing hieads and sevsor 5ySiEms,
wehich dve integrated into comirmerial
laser CLTTing SpElems

The mawr focuws in the freld of pirng

i ther weedding af differeat marsrials
with C0-\asers up fo 20 kW and

Mol WS Gr-lamars up to 5 KW taking the
produciion pnocess of the edustrial
rustomers into aocount. The serices
inciwde the development of new wel-
ohirrp prccesses, &g Bplnd procasses,
the adapiation of esishing pocessss

to new products, the seftmg-uo of 4
perfnrmanoe specificanan for inaustnal
wekding systerns, the plannimg and
devslopment of complets larer syvians
a5 well as e suppont of Sueianmens

in the realzanon of laser specific con-
structions. Recent highlights include
rasche e Droqness i IransTanng
hybnd-weiding rechnologies info imdu-
stnal applications. the development
and world’s Frst pwdence of devn pe-
niefratio weltvag with hnghly compact
and effinient diode lasars

Apart from the development and the
application of Eser processes and
spatems for welding of pipes, proftes
and special conmpanents for aopaaius
gngineening, the department has deve-
fope aved drsralied pecipberal com-
ponents such as a fast wire feeder and
process control systems for different

DR EETs i indiuilny Furthermane, wees-
tigahions for the classification of laser
welding processes and laser welded
compoents are caried oul for cus-
tomers from shipbwiding, railrasd con-
SUTHON, AEGE0ATE, MDE manufacturmg
and apparafus angieanng indusirnes
it these Delds the depaniment coope-
rates closedy With the camesgonding
clasmficadion societies.
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—
Core areas

= high speed processing

& hick sechon procsssing

s putting and joining of specis
rrateraly

s removal {deileg, awng, perfarahing,
grawin

o 3D-applicatons

o welding with additons materal

s fiyhnd fechmigues

o design of proessing nostes
anid gpiics

= zensof based process coninol

o povripocler senporied smulation and
optimization of processes

& muitimedia gualification and
infarmabion SpEneng

R i1 el doywrrhesrTes 3000 | ]:




Oberflachentechnik

CE—
Kurzportrait

s Abteilung Oberflachentechnik lost
Autgaberstellunpen s dem Spextrim
cher thermsschen Oberflichentshand-
lung. Hiersu zahlen Yerfahren zur Er-
maugung werschleill-, ermidungs- und
kormosionsbestandsger Randschichten
sowie Rapid-Prototyping-vertaheen zur
Harstellung matallischer Bauteile wnd
Werkzeuge Mt dermn Selectve Laser
halting (SLM) wurds aufbaoeend auf
dam Lasersintern ein newses Yarfahren
entwickalt, mit dem Bautsile s senen-
idantischan Warkstotfen hergestsllt
warden kinnen, Weitere Verfahnen
sind das Lasersirahlreinigen und die
Modifikation won Oberflachen. Dazu
gahiéran das lormgebends Schmalzan
(7. B. Emigraten), das Poliersen, das Ak-
twieren, das Strukturieren (z. 8. Auf-
raven) urd das larbgebende barkie-
rer.

D Arbeitsschwerpunkie der Abteilung
urrfassan de Erarbeiiung verfahens-
technischer, physkalischer und wark-
sinffkundliches Grundlagen, die Mo-
dallbildung zur Unterstitzung und
Cptimierung der ertahrensani-
wnckling sowie die Entwackliing von
Eomponenten pur Strahlfdhsung und
~formung, zur Pulverzufubr und zur
Prozessubensachung und -regelung
Dardber hinaws werden wan intendeszi-
plindren Teams komplette Pilotanlagen
enbaickelt und installier] sowie neuasia
Laserstrahlguellen (2. 8. Hochleistungs-
Dicdenlaser] far die Oberflachenbe-
handlurg gualitziert

1  Argwli oe Ao bisdteai S0

In enger Kooperation mit den Industne-
partnern wergen fie die vielfiltigen
Problemstellungen indiwduslle System-
losungen erarbeitet, die den komplet-
ten Ferpgungsprozess besbcksichigen
Bespiee fur die Kompetenz auf den
genannten Arbertsgebieten sind die
Enteacklung eines handgetobrien
Bearbertungskopfes fir ain mobiles
Lazarstrahlresnigungsgerdt, die Verfah-
refie und Anlagenentwickluncg 2um
Harten won Torsoestedemn mit Hochles-
tungsdiodendasern in Zweistrahitech-
nik, die Reparatur von Warkzewgen fr
die speizguitachnik, vos Matar- und
Triehwerkskompanenten durch Lasar-
auftragsschweiBen, die Entwicklung
einer Anlage zum Auftragsschweifen
und Harten «on Werkzaugen in einer
Autspannung sowie varschiedens &n-
lagen mem grofflachicpen Renigen van
Ciberfldchen

T—
Ihr Ansprechpartner ! Canfact

Dr. Konrad Wissenbach
felefon: +4XH241/8906 -147
Fao: «d@01241/8906 -121
wissenbachi@hlt fraunholer de

—
Kernkompetenzen

= Urmeandlungsharten, Umschmals
zen, Beschichien, Legieren und
Lispergieren zur Herstallung baan-
'_.|_'|r|_|Lh|.|:'H;|-5l;|i|?rr‘_'{l'|I!E'r Funktsans-
schichien

= Entwncklung von Pulverzufube
syshermien

= Biegen wan kMetallen

= Reinigung und Modifikation
von Dbl lehen wie
Entgraten, Polieren, Aktivieren
und Strukturieren

= Rapid Prototyping 2ur Herstellung
rrtallischer Bautalle wnd Werkzeuge




Surface treatment

—
Short description

The department of suface freaiment
solves proddems i the field of thermal
surfzce fregtment, This includes pro-
cesses for the generation of wear,
fabgue and corroion Fesisrant bogn-
dary lapers as wa as rapid profotyming
processes for manufacturmeg of meeallic
comporents and fools On the base of
lz5ar sirtering, the new process Selec-
tive Laser Adelting (LA was developed
Waeh this techwigue parts out of sensl
material cae e manufactured, Further
Drocesses are faser cleaning and \aser
inuced surface modificaltions. This
wnghiges shape generated reimeg e g
Burr remowingl, polishing, activanon

and structunng (2 g rocghening) anag
coiour genera ted marking

The main fields of waork of the depart-
et molude grocess lechnology;
physcal basics and maleral sohence,
modeling fo support and oplimee
process development as well a5 the
devadapment of comporents for beam
quithing and formimg, power feed
and process canirod. Furthermaore,
compiete oot @ants are dessloped
A preatahed by wrerdecpingsy teams
They atso qualfy mew gemeralion of
fassrs fe g high posver diode [55ers)
for surface freatment.

Individua! system sodutions, which
consider the compiete manufacturing
process, are developed for differant
probiems m close conperabon with in-
dustia! parmers, Examples fov the com-
petence in the named fisldys of work
are the developyment af a mancany
cantraled processing head for & mo-
hile {aser clagring gewce, e phocess
anad machine development for hands-
ning of torsons springs with high po-
ey chiodle lasers o wa beam techy
que, the repairing of fools for injection

MR, mofos and DOwer Segine
companents by hardfaoing, the deve-
foanment of @ machune for fardfacing
and hargdening of too's 0 one fixng
device a5 wall as different machines for
farge areg cleaning of parts

—
Core areas

= frarmsfammalnon hadening, remeiing
cladding, aloping and aispersing
far the production of ipad orantated
layers

= development of powder fesding
systems

& fuiding of metaly

& Clpaning and modification
af surfaces such a5 burr remanng,
paofishing, ackvatan and structunng

® rapd protodyoing for proocion
af metallic parts and tools

arapht wa Avyrsctpaerey 0L
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Mikrotechnik

=
Kurzportrait

In ger Abteilung Mikrotechnik werden
bsergestitze Verfatmen Fir die Auibau-
und Verbindungstechnik, dee Mikro-
strukiiurerumg wund die Ddnnschacht-
techrik ertwickalt. Hierzu zahlen das
Mikroschwesilan und -l8ten, das Bohen
und Feirschneidan, die Herstellung von
RAikroauteilen und Mikrostanoaerk:
meugen durch Laserstrahlabtrages mit
Excimer- und MNd:YAG-Lazar wow'ie die
Harstellung von Funktionsschichtan
durch Lasef-CW0, -PLD und Laser-
Gatanik. Im Zuge dar Miniatunsierung
elekironischer ung mechanscher Bau
teile insbesonders in der Kammiuni-
kabions- und Informationstechniologs
nsmrmf die Bedeutung bardhrongsiozer
und pramser Farigungsinstrumente
5o werden in der Abtedung Mikro-
technik Momtage- und Justageserfshon
entwickelt, wie belspealnweise das laser
gestiutzte Mikeohiegen, mit denen Bau-
filfunktionen mit hoher Prazision und
Reproduzierbarkeit singestelll werden
konnen. Iusamrmen mit entsorechenden
Mesaiysiemen werdon ditse laser
gestlizten Femgungskomponentan e
Procuiktionsanlagen integrert.

Die Kooperationspartngr der Abtesdung
Mikrotechnik kommen groBtenteds
aus den Bwreichen Esktrotechnik und
Elektromk, Felnmechanik und Opiik,
Eommunikations- und Informations-
technologie sowie Badizntechnik wod
Chemde. 40 werden gamesngam mi
Kedizinern und Untzrnehmen der Me-
dizintechnik Yerfahren und Produkie
tir operative EII"Iqu‘H!_‘ und die Analytik
eritwickelt. Schwerpunkte sind die
Mikrogtruktutierung von Kunststoff-
bautedon wae Kathetern, Stents und
Mikroimplantaen sowie das Flgen
mikromechanischer Bauteile.

16 Sndel wed et juitie 3L

im stark expandsrenden Sereich der
ikresbemio wund Mikmoaraldtik el
dig Abteilung Mikrorestioen und
Systeme for die Kapadllarelekirophorese
wie belspistyyeise die DMA-Analyse
bgr, Hierbei kormmen Laser sowohl als
Fartigungswerkzeug aks auch als Anz-
bexe- und Syntheseinstrument num
Einsatz. Fdr Applikationes in der Papies-
technik werden Vertahren und Anlagen
fum Sthneiden, shiragen, Perfoneren
wend Markisnen b sdpem hahen
Geschwindigheiten entvackalt Der
Schwwerpunikt lieat in der Bearbertung
wan Sicherhoitspapieeen und emplmg-
lschien Faserwerkstoffen

Fiir dee Monfage won Kunsistoffbau-
1ailen wurde ain newes Verfahran zum
Schyweiden thermoplastischer Kunsi-
stodfe entasckalt Disses nutzt die spa-
rifschen Eigenschattan des Lasers wis
degt salekivee Absorpton m Bezug auf
Welienlangs und Matesalart sowvie die
ortlich begrenzte Erergiedepositicn
hdrt dem Laserstrahl-Eunststoft-
schwoeillen lassen sich unsachtbare Ver
bindungen kraftefres bai nahezu allen
Thermaplasien, auch in Kombination
mit Metalten und thermaplastischen
Elastomeren, erzelen. Durch den Ein-
salz wion Chodenlasern kann die Flag-
bilital dies Werfahrens deutlich edsabt
werden

Zusarmmen mit den indusiniellen Auf-
traggebern wendan Verfahrensanaksen
durchigelithrt sowes kompfette Profo-
typranlagen entweckelt, die den Anfor-
derungen an eine mederne Ferbgung
entzprachen. Die Basis hierfor bilden
verfabirenstechnische Grundlagenun-
tersuchungen und thegretsche Simula-
tionan. Dee Unterstitzung im Bersich
der lasergerechien Konstruktion zahi
eenso 2u den Dignstleisiungen der
Abteilung wie die Beratung zur Erstel-
lung von PHichtenheften fir modema
Laserandagen
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—T
Ihr Ansprechpartnar § Contact

Dr. Armold Gillner

Telefon: +29005241/B906 - 148
Fax: +49(01241/8906 -121
gelineri@ilt fraunhoter de

e
Kemkompetenzen

= | gserstrahlmikrolaien und
mikroschwaifen

= Lasergesidiztes Biegen und lustiersn

= Femschneiden und Bohmen von
Metallen, Keramiken, Halbletern
und Diamanten

= Mikmostrukiuniereng mit Excimer-

und WNd: YAG-Lasern

Mikrostanz- und -pragetechnik

Markieren und Beschriftan

Laser-CVD und -PYVD, Laser-Galvanik

Schneidan und Parforieren von

Pamer, Eunststoften und Yerbund-

warkstaffen

# Schweailen von Thermoplasten und
thermoplastischen Elestomeren




Micro technology

—
Shart description

i the department af micro lechmalogy
SRS prOCEssES T paCkanmgr and infe
coweChion, mu_'ﬂ::ustru::rurmg- ang rhin
film rechnology are being developed’
This includes micro welding and sodde-
rivig. oty vl e cuttineg, manufac-
turang of microe componarts and mucro
punching oies by fassr ablanion wath
exrimer and Mo rAG-iasers a5 weal

a5 manufactunng of funchional byers
fhwough fassr OV BLD and faser-
galvanizimg. in the cowss of the minia-
turization of efectrome and mecharical
comnpanents, especally in the commy-
nication and information imdustry the
impofamce of contact free and precise
manufacturing instruments moredses
Assarmiaing and adjustmant proceciuines
are being developed i the department
of mitro dechiology eg. Msar suoiovied
rmucre henaimg, with wahich the compo-
nent functions can be adapied with
higph precision and consisiency. Together
with the coresponding measunng
spstaimss thess lyser assinted manufac-
funing componenis are integrated in

o producics pants

The cooperation partners of the depart-
meant of micro fechmalogy can mainly
e fownd in the hields of elechormo
preTio mechamics ang opiics, com-
munication and informaiion fechno-
oy as wel as medical technodogy and
clmistry Jh eaanaraian with e
dxperts and manafacrurers of medical
spstams processes and products for
surgery and analytic are bermg deveio-
ped, Covre acfintios dre mucr sfrgte
rirg af disposabile palymer products
fike catheters, sterts and micro im-
plants and joining of mecro mechanical
e

i the strongpy Bepanding marker of
GRS ChETUSETY and micio analptic the
department develops micro reactors
and sysfems for capifary electrophane:
a5 for example DNA-analysis, n this
el lazers are wsed a5 production

fanls as wel 35 for analyiic and synihe-

f purposes. For apolications im ihe
pager ncestey (rocesses and spstems
far cutting, ablation, perforating and
marking St extramsry hih speeds afe
being developed. Cove activilies ane
e processing of SecunTy papers and
sensifive fbre materials.

For the assernbly of plasic pams a new
fechnoingy fov weilding thermoplastic
polfymers hag been developed. This
technology uses the specfc adiants-
Qe of lasers e selecive ASoipnon
i refation fo wavelength and matenal
properties as well as loca! deposition
of energy. Laser polrney weldieg of-
fevs hidden welds without appiying
farces af almaost all thermopiastic ma-
tevials amd alsa v combinatian wath
metals and thermoplstic elastomerns
By urlng dkode lasey sysfems the fag-
hifity of the process can be distinctly
inereased

Together with the cusiomers, processes

dre analyred and complete profotype
plarts are developed and sef it s
trigd surrowndings, AN this is based on

fundamental research of processes and

theorefical simuiation, Sugpart in the
fieded &f faser specific constructan be-
fonigs as wel fo the senvces of the
deparfment 35 adwvice for the setting-
up of a performance speciication fiv
AClEen lasey SpEievTis
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=
Core areas

e jaser micTo spidenng and miceo
weiding

= Jaser supporied bending and
adfustment

& preCinion cutting and dniling of
metals, ceramics, semiconducioes
and diarmono

® mice strucTunng wath excimer and
d vaG-lasers

& micro punchimg and samng

= marking and fettenng

* jager CUD ang PUD, Eser-gaharzing

& curting and perforating of papey
plasics amd compaosite materialy

= weltng of thermoplasts and thermmo-
plastc plasromeras

drwpebati ured AmprecheaTe 12 )7



Modellierung und Simulation

| eese—
Kurzpostrait

D abiellung Mogellsarimng wd
Simudation fuhrt grundlegends Arbeiten
zur Beschresbung von technischen
Prafeagien spovae deren Liberwschi ing,
Stewerung und Regelung durch. Zu
don Kernkormpetenzen zahlen die
hcdeliierung von Strahlguellen -
insbezonders Hochieistungslaser und
Gasentladungen - sowie daren An-
wetrriclyong o der Fes I_||;||_|r||;'|'_.lr_'r_|‘|n|h.

Oie betsilugten phisikalischen Prozesse
arstracken sich von der Erzgugung,
Aushreltung und Absorption von
Strahlung dber Transportprozesse bis
hirt 2w Phasenurrmsandiungan, die von
der Strahlung om Wierk slaff mduziert
werden, Um die Messdaten zu analy-
siaren und die Progesse zu dbenwachen,
wertlen bMethoden dar Technschen
Informatik angawandt. Hierzu z3hlan
Insheencere numersche Verfahran
zur Simulatan der Prozesse und deren
Vizualsierung sowie Algorithmen zur
Auswertung von Messdaten

Das pingespistia Team auws Wissen-
il lpsn iy Dlisziplersm .ﬂung:ewarujm
Mathiematik, Physik und Technische
Informatik etet modeligestlizts
Lintarsuchungen yon technischen
ﬂ.ll‘lt}ﬂbﬁl'l_ﬁ.n:-llurl[p:lu An Aug;-&h{lnu:r
von den Eenntnssen der Kunsden, des
esgenen experimantallen Edahreng
und den Figenschaften vorhandeners
Modelle werden Losungswege erarbes-
tet und analysiert.

1E diguted il Biirw bpattaa TN

—
Eernkompetenzen

= Dpsign von Hohdeathoden zur
Erzeugung van ELY-Strahlung

& Ausiaqung von Resonatoren flr
G-, Festorpear- und
Hochleistungsdioden] asar

= Jptimierung der StrahHdbrung
i1 QISR SySEEmen

+ Analyse des Strahlungstranspors
n Prozessgasen wahrend dar
Bparbeitung

& anahie van Unter- und
Uberschalistrémungan von Arbeits-
und PTIM':.HHH‘_H‘I

= Anakgsa von Schmelzstramung,
Warrnetransport, Schmelzen und
vierdarmplen

= Dynamische Modelle 2um Abtragen,
Schnsiden, SchweiBan und Bohren

= Algoritfemen sur Ausaerlung von
hdesndaten

= Programmesrning graphschar
Benuireraberitchan zur Samulation
der Modelle und Visualsenmg son
blessdaten mad kommerzellen
Graphiksarerm wie OpenGl®

= Mumarische hsthoden und
Barechnungeweartahren, wie z. B,
Cluster-n-Cell Verfaboen (CIC),
adaptive Wermetzung in beawegien
Gebieten |Hierarchsche Basen),
Fenite Elemente wnd Fimite Yoluman
rdethoden aul zeithch werdnderlichen
Gebieten |Leval-5et hdathode)

o Progessiberwachung mit rdumibch
und Faltlich hachstaufigsenden,
kommernsllen CCO- und ChO5-
Eamarasysteman

® Steusrung und Regalung won
Fartigunosnrazessen

—
thr Ansprechpartner / Comtact

Dr. Wolfgang Schuiz
Telefon: HAM0241/8506 204
Fas: 4000124 1LES0h -T2
wchulzébilt fraunhofer de




Modelling and simulation

T—
Shart description

The department of modeling and

s Rian carmies ouf fundamenial
wievk to describe technical processes
as well as thelr monitonng and cortral
The core areas molede the modeding
o heam solires — especially hioh
ponver (asers and gas discharges - and
I Anpheation 10 DrooecTan Mechng.
oy The pissical processes invoded
CENTIERSE The generation, propagation
and absorption of radaton, o well as
fransipint processes and phase rans-
formaiions wiich are inducsd by the
raciation m the materal Methads of
rechmcal! nformaics are wsed for
analysing the measured data and
monifonng the processes. This especially
decluctes numencs methogs for the
simutabon of the processes and thair
visualisaion as wel a5 algonitfims o
eyaluate meacyred daia,

The expenenced fearm of sopnbisy in
rhe fiela' of appbed mathemarss,
physics and technica! informaiics offers
moded based mvestigalions of technical
fasks, Hased on the knowledge of mhe
cushoUTars, our oW Experimenial ex-
perance and the characlersine foa luned
af alredndly eashing il fha |:I'|_='|I:ﬂ-."'l'-
ment works out solutions and cames
aut the analysa

E——— .}
Cafe areat

» Design of hoffow cothooe dischange
for generabon of EU-adiation

= [esipn of opiical resonatons for
gas, soiig state, and high power
e fasers

= Optimiszfion of beam guidance
i optical systems

* Anabeis of rackation transfer in
DROCERS gases duning processing

= Spi ang supersonic gas Now
af assst and process pases

= Analyss of melt flow heat
framsport, S movermenit of oiase
boundanies

* Dynamical models of cutting,
weiding and oling

= Data evalvabion algoniimsg

* Proquammeng of gaphical wser
surfaces for simulation of the
sroclets and wsualsaton of daia
using cammertial graphic-seryers
hke OpenGLl®

* Nurmevical methods and codes,
such as Cluster-in-Call Code (TR0
adapive meshing dormaing with
Ficning Dounaames (herancia)
Basis! finite elements and finite
volurme methads an tme dependent
dornades Level-Sel Methoa)

¢ Frocess monifonng usieg spahal

and femporal resnived detectors like

commercial CCD- and CRAOS-carmans

Sesiams

Control of  processing

Brprind prol Sevdpiechipus rmi 5500



Systemtechnik
System technology

—
Kurzpostrait

Do Abtelung Systemtechmk befass
sich mit der Planwrg, Entwickiung und
Installation kompletter Laseranlagen
Dizse Pilotsysterne warden aul die
individuellen Anforderungan der in-
dustrellen Auftraggeber abgastimimt.
Falls gine neus Verfahrensentwickliung
arfarderlich ist, werd diese in enger Fu-
sammenarbeit mit den anderen Fach-
abfeilungen des Instituts durchgefihrt.
Dardbsar hinaus werden bes Bedarf
Processibenwacthangs und -regefungs-
systiene entwackall, gatestel und in-
stalliert. In diesern Beresch nutzt die
Abieimg Systermiechnik ihne langiabnge
Erfatirung in dem Einsatz onling kan-
trollierier Laserverfabren, Auch die
Anpassung kommerzieller Steuerungs-
systorne an die Effordernsse von
sSpeziganswendungen gewahraistet de
Abtailurg mit ihren interdiszplingan
Enfwicklumgsteams. Das Angebal wird
durch fasersspezifische MNetztele und
Elekironikkomponenten abgerendet.

im Erprobungs- und Beratunorentrum
des Fraunhaoter-instituts fir Lesertachnik
kannen kleine und mittelstandische
Untarnehmen mit Unterstlizung des
Bundesministeriums fur Bilduwng wed
Forschunng BMEBF aina Erstberatunig und
prakische Erprabungsversche in An-
spruch nehmen. Darlber Rinaus bietet
chi Abbeilung Systemtechnik die
Durchfdhrung von Machbarksitssiudien
an, In denen neue Ideen hinschtich
threr Umsatzung und Wirtschattlichkest
geprift werden, Das Denstleistungs
angebat wird durch Adus- und Forthil-
dungsseminare sowae durch prakischa
Tramingsworkshops abgerundat,

A0 Argeins erd Senprechaarine 200l

T
Shart description

The department of Sysiam fecheaiogy
deals with the planning, develiooment
and instalation of compets laser
s, These pilod systerns are adapled
o mest the speoific requiraments of
the industrial customers. (f a new pro-
ross 15 fendng o fe developed, i vall
ber cavnied out i olose cooperahion with
the other deparimenits of the destitiie
Rufthesmone, process momianmg 4o
conir syatems e developed, reshed
anid instated, I required. i this field
the department of system fechnokogy
makes use of maty vears of expenence
gained in an-fne condroded laser pro-
cesses The depaiment ersuves the
agaptanon af commercially avatialne
control systams o the reguiements of
special apeacatang with s nferdisck
plinary development team. faser aodan-
ted poweer supply and electronic com-
panents complete the sanices offemd

At the Testing and Covsultaton Centre
of the Fraunholer institute for Laser
Technodogy small and' medlum anner-
prises can come to g first consuitation
and practical resting wsif wath the
suppaeT of fhe rnistey BMBF Further-
mare, the department af system
techmology offars the implemeantataon
ol feasibility sludles, im which rews
mfeas are tested wath regard fo their
appi-cation and economic feasibiiy
Thie service offered & rownded off by
educaiion and fraining cowses as well
a5 practcal frEining workshops

—
thr Amsprechpartner / Contadt

Dr. Stefan Kaierle

Teboton: 4231024 1/8006 212
Fave +d8(0524 148006 -121
kasrla@nit fraunbaferds

F———
Eernkompatenzen

+ Plgtaniagan

& Integration won Lasertechnik in
Fiertigungsennchiengsn

= Eptwicklung van Sensoren und
Regalurdgssystemen

= Ertwicklung von Diodenlasemsts-

tesben, Funkenerosionsgeneratoren

und Hochspannungs-Impuls-

generalonen

Mullseren-applikation

Anlagenkonzegtionierunyg

Seuerungstechnik 1or Laserankagen

Aus- wnd Weitermldung

—
Core aregs

# nilod piants

& ntegrabon of laser fechmology indo
manufaciuning Systems

* devedopment of sensars and conirol
yETEMS

» develpment of power suialy for

dipde lasers, of genararars fior EOM

equipmemt and af high-woltage-puls-

Qeneratos

srmall-ind apphcanons

concent amd design of plants

controd technigue for bser plants

delacation and fraining




Auslandsaktivitaten
International activities

r——
Fraunhofer ILT im Ausland

Das Fraunbofer ILT pflegh seit seiner
Grindurg zahleiche internationale
Eooperationen. fel der fusammenarbesit
ist g5, Trends und Entwicklurgen
rechitzeitiq 2u erkennen whd Wweitares
Enoes-how zu erweroen. Dieses kommt
den Auftraggebern des Fraunhofor IT
direkt zugute, Bt ssladndschen Rrmen
umd Meederlazsungen deutscher Firmen
im Ausland flhrt das Fraunhofer ILT
sovwohl balaterale Progekde aks auch inber-
nationale verbundprojekte durch. Die
Kontaktautnahme karn auch mittelbar
erfolgen dher
& hiederlassengen des Fraunhofer ILT
im Ausland
= guslandische Kooperationspartner
des Fraunhofer ILT
= Verbindungsbunos der Fraunholes
Gasalischaft im Ausland

| —
Europa

in Europa koopanert das Fraunhofer
ILT rmat zatdraichen Firmen und affent-
hchen FubE-Zentren. Die Bateiligung an
Europaschen Virtundprojekien wird
sedt lahren erfodgrech betrieben. In
Frankreich wwurde dardber hinaus eina
strifegische Knoperation me fihrensen
Fug-Einrichtungen irm Rahimen dar
Ccopsration Laser Franco-Allemande
CLRS mingegangen. Die CLRA halt o
Pafis FUE-Kapazitaten vor, de von den
franzsischen Auftraggebern direkt in
Anspruch genammen warden kdnnen

T—
UsA

Cras Fraunhofer Cantor tor Laser Tech-
rabagy CLT wurde 1995 gegrindet
und hiat seinen Sitz im Plymiouth, kichi-
gan. [Mese Regios hat sch als Zestium
fir Laserherstellen, Systemintegrataren

und industrslle Armyender in den Wb
elabfert. Wesaniliches Ziel des CLT

ist doe Kopperaton mit Industrie und
wWissenschaft in den USA Daheai ward
euna ange Zusammenarbeit mit der
Univarsitat Michigan und der Wayna
State University gepfieg

Arm Eraunhofer CLT sind dewtichae
wnwle arsenikanische Mitarbelter tiatig
Deutsche Uniermehman nutzen das
Fraunhoder CLT als Demonstraliorazens
trurm fir ihre Produkte a0l dem amer-
kanschen Markt. Dem Fraunhoder CLT
siehen e Zedt C0,-Laser bis 12 &W,

M YAG-Laser bis 3 KW {owd, sowie
3-, 5- und E-Achsen-Bearbeitungs-
stationen rur Yarfdgung.

E—
Asien

In Asien konnen Intemssanten uber
die Verbindungsbines der Fraunhafer-
Gesellchatt mit dem Fraunhofer ILT
Kontakt aufrehmen.

—
Fraunhofer iLT Abroad

Since {5 foundaion, Fraunhofer ILT
has begn fmvalved in many nternatio-
rral congergfions. The obfective of
these cooperations /5 fo recognize new
rrenas and cuvren! develapmerrls and
o acquire further kncw-hoie The
custamers of Fraunhofer LT can directly
bengfit from this. Fraunhofer ILT carries
ol intataral progects a5 well a5 inerna-
fional cooperative projects vk forsign
companies and subsidiaries of German
covapanmes shroad, These campanss
can akso cowract Fraunbofer LT throwgh:
s internatianzl subsidianes of
Fraunhiofer ILT
# forpkgn conperahon panners of
Fraunhofer ILT
= laison offices of the Fraunhafer
Sockery abroad
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—
Europe

in Europe Fraunhater (LT & colabara g
With nUmErous covpanies and puiic
RED confevs. Furonean congerahive
prijects have been carvied out success-
Ly for many pears, Furlihrmong, @
siralegic coopevation has been esia-
bitshied with ading A&D cenders in
France i foem of the Coopdration
Laser Franco-Alemand CLEA. CLEA has
RED-rEsOUTes i Pavis that can direchly
bie used by the French custorms's,

r——
U5A

The fraunhofer Center for Laser Tech-
nivcgy CLT wats Fowncicd in 1995 and
is decated in Mymouth, Michigan. This
region has estabished /il a5 man
spot of laser manufacturers, sysiem
infegratars and indwstral ussrs in the
LS Fraurhoder aims o be the gremier
rescusre of fechnovogy nowation for
its LS pustormers in the puwbic and
prvate secton There ave olose inks walh
the Lniversity of Michigan and Wayne
Srate Linversity

The fraunhofer CLT employs German
a5 veall a5 Amencan saff, German
codmpanies use the Fraunhofer CLT a3
a dernanstration cents for ther pro-
ducTs an the US market Pressntly the
Fraunhofer CIT has OO0 -lasers with
up to 12 kW and Na: ¥EG-lasers with
up to 3 KWW outpuT power (ow) as well
as three-, five- and sle-axis processing
stsfans

—
Asia

In Asla, interested companias can
contact the Fraunhofer ILT through
representative offces of the Fraun-
hotfer-esellschaty

ArgEtot Gng A tpsrives 012 IE']



Wegbeschreibung
Way to the institute

—
Mit dem Auto

Autabiahn S4458.48 bis Fum Kieuz
Aachen, auf der &4 Richiung Anlwes-
pen bis Ausfahrt Aachen-Laurensbarg,
Zubringer Richtung Aachen, erste
Aussfahrt Richtung RWTHA Inlkum,
Direkt mach dem Tunrel die arsie Aus-
lalin |F.|-;_I'.|-eng B TH=-MetaterHormd
Fraunhofer-Institute), oben rechis abkne-
gen, dann geradeaus dem Verauf der
Stralie folgend (Lmkskurve], Tmics audl
chan I T-Resuc b park plate

]
Mt dem Bus

Ab Aachen Hauptbahnhol 5 Minwten
u Ful 2w Bushaliesielle Theater-
straBafwiallstrale, mit dem Bus Linie 33
kbes Haltestelle Forum, dann 10 Minuizn
Tu Ful

————
Mit dem Flugzeug

f=14] F|i.ﬂ]|'|d.|1_"|’l Ealn bewe, DOsweldort
miit dem Pendelverkehrsbas © Airpart
Ampress” EKoln-Aachen oder Doszel-
darf-tachen ks Sachen Zentrum
Werter per Taxi oder mit dem Bus.

ar Arnaveriwartrer 5618

i) Arpwin

—
By car

Freeway A490A4 1o frepway panction
Aachen, A4 towards Anhaerpen und
exit Aachen-Lawrensberyg, feeder road
towvards Aactien, of frs] esf farm nghid
ranards MWTHI nikum. Dwecily be-
hind the tunmel take the first exft (to-
warts RULTH-Retarentand Fraunhofer
strute!l af the top fuen nght and
folowy the streat (eft-hand band)l, tum
fo LT wisifovy cargark an fhie fef,

rE——
By bus

From Aachen main sl walk 5
mminuhes by foar fo bus sop Theater-
strafefvallsiralie’ and take bus ing 33
to stop ‘Forum’, frome there 10 minutes
walk.

—
By plane

Frovm Kdain or Disseldarf alrport wse
shuttle bus "Airport Alspress” Kain-
Aachen ar DiissaldorAachen unil
Aachen Centra. Than 1ake a fasr or fhe
[T
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CE—
Waitere Informationen
Further information

Fraunhoter-institui
tor Lasertechrk ILT

Dipl.-Fhys. el Eauar
Marketing wed Kommaunikatios

Steinbachstralle 15
D-52074 Aachen

Telefon: +4%01241/8906-194
Fay: +29(0241/8906-121
E-Mail: bauer@ilt fraunhoter.de

wearaL I fraunhofer de

e —
I USA:

Fraunhofer Center
bar Laser Technology CLT

bir. Stefan Heinemann
Crirector

46025 Port Streat
Flyrmouiih
WMichigan 48170

Telephone: 441 ¢ 734 / 354 5300

Fax, «++1 /734 f 354 -3435

E-mail- sheinemann@clt fraunhotar.com
wiwne. o1 fraunhofer. com

=————}

Im Frankreich;

Coopération Laser Franco-Allemande
CLF&,

Dr Waolfgang Knapp
Director

16 bis, avenue Prieur de la Cote d°Or
Q27174 Arcuel Tecex

Telephone: +330}1 /4231 -S89
Fax: 33001 # 4231 9747
E-rnail: wknappcifa fr
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Introduction
Laser Zentrum Hannover e.V.

Hannover, November 26, 2003

LZH Basics

Field of Work: Laser Technology

Board of Directors: Prof. Ertmer, Quantum optics
Prof. H. Haferkamp, Material Sciences
Dr.-Ing. A. Ostendorf, Chief Executive Officer
Prof. H.K. Ténshoff, Production Engineering
Prof. H. Welling, Laser Physics

Basics: Founded June 20", 1986
250 Employees, incl. 120 Scientists
Turnover 2002 approx. 11.28 Mio €
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Organization Chart

Curators Board of Directors Members
®Industry ] Prof.Dr. W. Ertmer L—| e®Industrial Enterprises
eUniversity Prof. Dr.-Ing. Dr.-Ing. E.h. mult. H. Haferkamp eUniversity Institutes
eMinistry of Trade/Commerce Prof. Dr.-Ing. Dr.-Ing. E.h. mult. H.K. T shoff ®Research Organizations
Prof. Dr. H. Welling
Dr.-Ing. A. Ostendorf

| Dipl.-Oek. 0. B ecker

Administration

Dipl.-Bw. D. Wiesinger

1
Executive Director
Stratetic Unit

Dr. Ing. A. Ostendorf

I Prof. Dr. B. Chichkow
Laser Components Laser Development Production and Systems Materials and Processes
Dr. D. Ristau Dr. C. Fallnich Dr.-Ing. Chr. Kulik Dr.-Ing. J. Bunte

Process Development Microengineering and Modelling

Dipl. Phys. H. Ehlers Dr. D. Wandt Dipl.-Ing. T. Temme Dipl.-Ing. P. Cordini

Solid-State Laser Industrial Engineering and Metrology Surface Treatme

Dipl. Phys. K. Starke Dr. U. Hinze Dipl.-Phys. K. Schulze Dipl.-Ing. H. Becker

Machines and Controls

Dr.S.G ster Dr. H. Lubatschowski Dipl.-Ing. M. Haase Dipl.-Chem. St. Barcikowski

Process Analysis and Safety Technology

Short-Pulsed Lasers Separatio d Special Processes

Dipl.-Ing. T. Bauer Dipl.-Phys. A. von Busse

Metrology

Dr. J.Czarske

Departments

laser components laser development




laser componentsl laser developmentl

« Coatings for high power laser systems * Diode lasers

* Thin-film process development * Diode pumped solid-state lasers

« Coatings with lowest optical losses * Fibre lasers

» Development of special coatings  Non-linear optics

 Characterization of laser components * Laser sources for metrology
according to 1ISO-standards e Ultra short pulse laser

» Laser sources for medicine applications

production and systemsl materials and processesl

» Systems and control technology » Cutting and joining technology
* Process control * Surface treatment and wear protection
» CAD/CAM-technology * Polymer processing and new materials
» Manufacturing metrology » Hand-guided laser systems and special
 Micro-processing with UV-lasers, fibre lasers processes

and fs-laser pulses » Safety technology and analysis of
« Glass and ceramic processing process-by-products
« Simulation techniques * Filtration technology
« Testing and consulting centre for SME * Process analysis and quality control

* Laser optimised construction and design

LARER FERTHLAM HANKIVER 4.1

LZH Basics

Trading Volume 1997 - 2002
(in T€)
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LZH Basics
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Laser Beam Sources at LZH

Lasertyp Leistung/Pulsenergie Hersteller/Produkt Laserperipherie
0,6 J/248 nm Lambda-Physik Lambda 4000
0,8 J (250 Hz) 248 nm Lambda-Physik LPX 325 wahlweise:
0,6 J (100 Hz) 248 nm Lambda-Physik LPX 210 Mikrobearbeitungsstationen
Elpec oder Elpec ucr.
Excimer-| 0,3 J (100 Hz) 351 nm 3 Achsen-Koord..-Tisch
Laser 0,3 J (300 Hz) 193 nm Lambda-Physik LPX 325 Mikrobearb.-station ELPEC1g3
30 mJ (200 Hz) 157 nm Lambda-Physik LPF 220
8 mJ 193 nm TUI-Laser Existar S 500
1,5 mJ 157 nm TUIl-Laser Existar S 500
2 mJ (150 fs; 1 kHz) Spectra Physics Spitfire
0,5 mJ (150 fs; 5 kHz) . .
4-Achsen-Koordinatentisch/
0,5 mJ (150 fs; 1 kHz) BMI Alpha-1000 Scanner
Titan- 1 mJ (150 fs, 1 kHz) Clark-MXR CPA 2001
Saphir
Laser 0,32 mJ (135 fs, 5 kHz) Thales Brigth Scanner/
1,5 mJ (<30 fs, 1 kHz) Femtolaser Pr isionspositioniersystem
Femtopower, Comp.Pro
0,006 mJ (120 fs; 250 kHz) | Coherent REG A optional Scanner

.L ii LASER FEWTHL HAMKOIVER & 1

Laser Beam Sources at LZH

Lasertyp Leistung/Pulsenergie Hersteller/Produkt Laserperipherie
6000 W (DC) Wegmann Baasel TRIAGON 6000 | ww. 5-Achsen-Portalsystem
oder 3-Achsen-Station
2500 W (HF) Rofin Sinar DY 025 4-Achsen-Schneidanlage
(Behrens CB2500)
4-Achsen-Station (lineardirekt-
angetrieben)/4-Achsen-Station
500 W (HF) Coherent K 500 4-Achsen-Station/Scanner
COz - 3-Achsen-Schneidanlage
Laser -
250 W (HF) Coherent K 250 4-Achsen-Station/Scanner
200 W (HF) Rofin-Sinar SC X20 4-Achsen-Station/Scanner
50 W (HF) Synrad Beschrifter
25 W (HF) Synrad
6J (TEA) ALLTEC ALLMARK 880
1,2 kW cw (808 nm) Rofin Sinar DL 015 3-Achsen-Station
Hoch 300 W (940 nm) Laserline LDF 600-250 direkter Strahl/
leistungs- | 250 W (fasergekoppelt) Faserkopplung/Scanner
a::ren- 100 W cw (1 kHz; 810 nm) | Fok. Diodenlaser Fisba DL 100 6-Achsen-Roboter
15 W (810 nm) Fasergekop. Diodenl. SDL FB 25| 2-Achsen-Station
9 W (1064 nm) Faserlaser SDL FD 10 Mikrof estation
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Laser Beam Sources at LZH

Lasertyp Leistung/Pulsenergie Hersteller/Produkt Laserperipherie
4000 W (cw/pw) Haas HL 4006 D
2200 W (cw in-Si i
(cw) Rofin-Sinar DY 022 (diodengep.) or LWL wahlweise Betrieb
2000 W (cw/pw) Rofin-Sinar CW 020 ) .
auf 5 Bearbeitungsstationen
1000 W (cw) GSI Lumonics JK1002
oder 2 Roboter
500 W (pw) Rofin-Sinar RSY 500 P
600 W (pw) MLS P 500 (Slablaser) 3-Achsen-Station
Nd:YAG - 220 W (pw) Lasag SLS 200 C 60 4-Achsen-Station/LWL
Laser 100 W (pw) Rofin-Sinar RS Marker 1000 D | Beschrifter
22 W (pw) Baasel SC 18 4-Achsen-Station/Scanner
8 W (1064 nm) 5 W (532 nm) | Lambda Physik 2-Achsen-Station
3W (355 nm) 1w (266 nm) | Starline 2030 Ultrapr isionssystem
7 W (pw) diodengepumpt Coherent Avia 355-7000 4-Achsen-Pr isionsstation/
1,5 W (pw) diodengepumpt | Coherent Avia 266 ELPEChuit
4 W (pw) diodengepumpt Adlas Coherent DPY501 5-Achsen-Koordinatentisch

FERTHLAM HAMKOIVER & 1

Group of Glass Treatment

Polishing of glass surfaces

Laser blasting of hollow glass



Test and analysis technology,
Analysis Laser cut edge ...

Analysis with surface Surface profile analysis SEM (scanning
scanning electron microscope)
Parthomealer Concept Floatglass (soda-lime)
Firmia Lasar Zemrum Hanngwar gy Thickness: 1.8 mm
Holiarihalkae § .
. Edge produced with
A s Nd:YAG-Laser
Dbkl REW Lasar Cut Eoge
Priier i i

Cesfuen, Zg0 02072002, 15722
Cisieinaame CAPRDGRA~ TAHRPERTHO= 1'HEINKARE PLL

- Floatglass (soda-lime)
Thickness: 1.8 mm

Edge produced with metal-
| et =  cutting wheel

L ﬂi |_..1 JER FENT '1|.'.'|.' Ha '|'||:_I'.-|:.h'- av

Test and analysis technology

e thermal camera

e digital cameras

* high speed camera

- video camera

e polariscope

» sputter facility (gold,coal)

* perthometer (roughness profile depth)
* tension machine

e stereo microscope
= SEM scanning electron microscope

= metallography

L ﬂi LAAER CENTHLW HANNOVER a.¥




Cutting of Glass with Laser Radiation

Machining of flat glass with FIR and NIR laser
radiation

. .

Laser beam
cutting blasting

. . .

CO, Laser I CO, Laser I Nd:YAG Laser I

A5 10.6 A5 10.6 A5 1.064

Laser beam melt

| NIR-Near infrared spectrum area FIR-Far infrared spectrum area |

L LASER FENTHLW HANNOVER a. ¥

Cutting of Glass with CO, Laser Radiation

Laser beam
Scanner system .
by CO, Laser Blasting

+ high cutting speed

+ high accuracy

- second working step (breaking)

- slow cutting speed for full body cut

- cooling process necessary

Stress-induced
crack

Process characteristics

O v-shaped beam cross-section
O working one-sided

.L LASER ZENTHLW HANNOVER oV
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Cutting of Glass with Nd:YAG Laser Radiation

Machining head Nd:YAG Laser BIaSting

Glass pane + homogeneous volume heating
Crack + high accuracy
+ full body cut up to 19 mm

Copper
reflector + final product after cutting

+ no cooling, no additional material

- current cutting speed slower as for
other techniques

- mirror below necessary
Distance material

Positioning system

.L LASER ZENTHLM HANNOVER o4

_/ Nd:YAG
l/ laser radiation
7 convection heat
I.’ @ radiation
,// < 'Y — soda-lime
laser head Y N

vl
Vi "~ glass

heating
zone

,/‘ ./4‘ ,/“ ./

upper mirror

laser beam

/1
Y—v ¢

heat @
conduction

transmitted part of
laser radiation

A

glass sheet

initiated crack lower mirror




Analysis of Residual Stress

/ CUttIng methOd \

Laser beam melt Conventional scribing Laser beam blasting
cutting and breaking
f Material : Soda-lime glass I
Thick 1s=2

Laser : W.B.-Triagon \ckness N mm I Laser : Coh. K250
Average Power 1 Pa= 2,4 kW Average Power Pa =51W
Feed rate 1 v =3 m/min Feed rate : vi = 0.8 m/min
Focal length : f=190.5mm Focal length :f=63.5mm
Focus position 1z =-1mm Focus position 1 z¢ =45 mm

L #i LASER FENTHLW Ha '|'||'_I'.-|:.h: v

Comparative Speed of Laser Cutting,
Conventional Grinding and Polishing

I Diamond wheels
25 3 Polishing wheels
m I Laser cutting
min
5 20
>
©
(0]
8 15
[7)]
(@)}
£
s 10
(8]
.
s 5
0
2 3 4 5 6 8 10 mm 12

glass thickness




Advantages Laser Cutting of Glass Materials

Cutting Processing Chain

Conventional

> Scribing >> Breaking >> Grinding >> Washing >

Laser Cutting
CO2

Laser . « >
> Scribing >> Breaking >

Laser Cutting
Nd:YAG

Laser < -
Cutting

© LzH
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Selection of Laser Cut Contours
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Cutting of Display Glass
with Nd:YAG Laser Sources
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Group of Short-Pulsed Lasers:
Fields of Applications

- . Automotive Electronic
Medicine Science
Industry Industry
il
e Implants « Electrodes for » Fuel injection * Mask repair
« Surgery streak tubes nozzles
e Sensors

L ﬂi LAAER CENTHLW HANNOVER a.¥




Femtosecond Lasers: Processing Samples

Micromachining Medicine

« highly transmitting material (glass) e coronary surgery
« heat conducting material (metal) e eye surgery

« temperature critical material « dentistry

Tungsten

L ﬂi LASER FENTHLW Ha '|'||'_I'.-|:.h'- v

Femtosecond Lasers: Processing Samples

Micromachining Medicine

« highly transmitting material (glass) e coronary surgery
« heat conducting material (metal) e eye surgery

« temperature critical material « dentistry

—

Diamond §



fs Laser Application: Injection Nozzles

nanosecond ablatlon

.L B LadER FENTRLW HANNOVER a. v

fs Lasers: Ablation Rates for Silicon

35+ L
| = p-doped 510 300 cm; g Saturization
A n-doped (10 -30Qcm Zone
301 E

linear fit
251 (Q > 450 pJ): EI
] L(Q) =33 nm -
(Q/370pJ-1) E Thermal
15_' EE Penetration
E Zone

[EEN
o
NI

linear fit for Q < 450 pJ: z
L(Q) = 7 nm - (Q / 450 pJ) %

[§5
i P e

1000

ablation rate L [nm/pulse]
N
?

a1
I

(=}
HMA

pulse energy Q [pJ]
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fs Lasers: Ablation Rates for Silicon

w
ol
)

/" Saturization

w
o
L

high energy
| 2 low quality,
higher speed

Thermal
Penetration
Zone

Optical Penetration Zone

1000

[EEN
6]
L

low energy
- low speed,
higher quality

ablation rate L [nm/pulse]
= N
?. ?

a1
1

o

100 pulse energy Q [pJ]
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fs Lasers: Cutting with a Line Focus

Flexible focus shape adjustment

by lens distance variation
e #1
.

wiew #ET

WiEY #1 "fiEW #2
¢ #— cylindrical lens 1 {307)

# & cylindrical lens 2 {0°)

#— Tocus plane 1
#&— focus plane 2

¢ v wafer

- large pulse overlap, good fluence distribution

STHUW HAMKNOVER &\



fs Lasers: Cutting with a Line Focus
Cutting speed increase by a factor of five

ﬁ spot focus,
low overlap

- high fluence,
but little ablation

ﬂ line focus,

large overlap

- low fluence,
but higher ablation

pulse energy:
E,=900 pJ

focal length:

(&) f=100 mm
(b) f;=100 mm
focus line length:
(b) 1I=1 mm
feed rate:

v=500 mm/min

repetitions:
n=4

material:
silicon (mono-
crystalline)

fs Lasers: Cutting of Taped Wafers

Preserving the tape by

cutting with optimal speed
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fs Lasers: Cutting of Taped Wafers

Cross section through a taped wafer,
cutting depth extending to glue layer
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