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% A B Michael Haase
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T4 3|25, 5] 0 BE Michael Haase & 4 A&y
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laser cutting
- -+ Di ) laser : Rofin Sinar Cw020
ismond wheels aversge
25 ====- Polishing laser power : P = various
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-~ mode i ew
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& —. ] L
S » =
" ™ ¢ -~
o> ~ .
£ ~
3 10 <
< ~
H
E 5 T
0
2 3 4 5 6 8 10 mm 12

gilass thickness

B+= -4 8 MLBA 941 %)k B X 83K

Method | ) Cutting Processing Chain ‘ '
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Laser Cutting Laser < »
Nd:YAG Cutting
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BFR] 92 % 11 A 26 B(ZH)

BHEANE

Bt 75 A B Nico Birsch
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JK 500

Laser Processing System

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

¢ Higher speeds, deeper
penetration in cutting,
welding and surface
treatments

* More choice, the
right choice —
solutions tailored to
your specific needs

GSI LUMODNICS



JK Series — the best choice

The JK 500 offers a wide range of applications from welding thin
diaphragms to cutting steel more than 4 mm (.1577) thick.

Typical applications

With JK 300, the cutting of option holes in automotive “body-in-
white” parts can be done right on the production line. The flexible
fiber optic cable is easily manipulated by a robot to cut any shape,
even in difficult to access focations. JK 300 easily handles trimming
and customizing 3D stampings. such as automotive panels for rapid
prototyping and small series runs.

Your investment cost with JK 500 is lower than for conventional
press tools, turaround is faster and the design options are endless.

Other applications include welding battery lids. sensors and fuel
injectors, Cooling rates can be optimized to produce a hermetic seal

even with crack sensitive materials. Weld depth s precisely con-
trolied to full or partial penetration by appropriate selection of laser
parameters.

JK 500 — an everyday
production tool

JK 500 is aiready field-proven as an industrial workhorse. working
“around-the-clock™ in the toughest factory environments.

Worldwide service
and support

GS1 Lumonics maintains a network of service and parts facilities
around the world. GSI Lumonics field service technicians are
trained in every aspect of maintenance and troubleshooting. *and
parts are stocked at GSI Lumonics depots in the United States.
Japan. Germany. and Hong Kong. Extended warranty and on-siie
service contracts are available around the world.

Laser Specifications: Fiber Optic Beam Delivery:
Max average power 500 watts Fiber core diameter
Max peak power 1000 watts Spot size range
Warelength 1.064 microns
Output mode CW, gated. sine & Standard fiber fengths
square modulation® Long fiber option

Number of flashiamps 2

Time share option

600 micron
0.3mm upwards

(0.25mm at reduced power)
3m. 15m. ¥m
Upto Shm

2 way

Top view

Maq switching time
Focus head options
Viewing options
Other ancillanes:

Process and Control Features:

® PC user imerfuce

® 23 volt control interface (PLC intertace optionals
® Crunse comirol power stabilizer

® Set maximum and minimum power limity

® Unto 10 sets of parameters stored for instant recall

Facility Requirements (water cooling):
Vollage/trequency

Min water mlettemp. 20°C168°F)

Flow rate ut max temp. 26 liters/min Voltage olerance
(691§ galfminy Supply rating

M infet pressare 6 bur Max power

Min ditterential pressure 3.3 bar conumption

0.25 seconds
straight/right angled
CTV

cutting nozzles. auto focus
cutting head. cross jet

10 increase covenshide hie
when welding

Facility Requirements (electrical):

380-413v/50Hz or 46in /60H
(factory selected:

= 104

22KV

20EW

Ambent remp. S4°C
IR Physical Characteristics:
Werght  350ke
medaiation improves fine feature quality in cutting 77 ibs
arid ennances coupling to reflective meials.,
- -
GSi LUmonics umonics.com  1-800-563-5866
NA Customer Center United Kingdom AP Castemer Ceater
19776 Haggerty TEL® (01788) 570321 1305 BOC Credit Card Centre
VTSILE AND INVISBLE L ASER RADIATION onia Michiga FAX: (01788) 579824 63 Connaught Rd. West
AVOID EYE OR SKIN EXPOSURE TO A 48152-10) Sheung Wan. Hong Kong

IRECT OR SCATTERED RADIATION

WAX OUTPUT 10.5). C.TRW SmW.
PULSE DURATION Sme cwew
WAVELEMGTH 1084

£33nm
CLASS 41V LASER PRODUCT

United States

8401 JeHersen Highway
Mapie Grove MN 55344

TEL (6121 315-1780
FAX 1612} 315-177G

EU Customer Center
Emstemsiragse 2
085

-85716 Unterschieissheim
Germany
TEL (B33 31707 111
FAX- 183) 31707 250

Paris, France
TEL i1} 69-35-44-21
FAX: i1} 69-35-44-00

Milan, Raly

TEL. 251611 0
FAX: 251611 22

TEL (B52; 2542-3660
FAX 18521 2849-589¢

dapan
TEL 03-57140380
FAX 03-5714 0333



JK700TR Series

Models JK715TR, JK730TR, JK745TR, JK760TR

Highest beam quality from a pulsed
Nd:YAG laser for reliable cutting,
welding, and drilling.

» Combines proven reliability with the latest
technology for class leading performance

* TR Technology improves beam quality,
average power, and peak power

¢ Pulse shaping gives you unmatched control
of the welding process

» Patented Luminator fiber optics for ease of
use and high reliability

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

* Optional graphical user interface provides
simplified access to all laser functions
and status

GSI LUMonics



Production proven, with important enhancements

The award-winning JK700 series of lasers has long been the benchmark by which pulsed Nd: YAGaser perf ¢ has beel d. In the
new JK7O0TR Series, GSI Lumonics has combined over three decades” experience in producing industrial fasers with.enhianced technologies for the-
best overall cost of ownership for the users of pulsed lasers.

Spanning a range of power levels. the new JK700TR series lasers provide the brightest, highest quality beams with the latest technology for
class leading performance. Highly versatile, the JK70TR series lasers can be used in a variety of applications for welding, cutting. and drilling.
Backed by GSI Lumonics” industry leading applications expertise and worldwide support network. these reliable laser systems will work hard for
you. For a complete end-to-end solution, GSI Lumonics delivers!

TR Technology for the highest beam quality

- GSI Lumonics successfully pioneered our exclusive TR Technology with the high peak power JKZ047R drilling laser. Having proven the
technology in production, GSI Lumonics is expanding its use across our range of JK welding lasers.

me&ghﬁamm oscillator design to increase efficiency and decrease heat input into the laser rods. It combines high beam quality with a
compact laser bead to-offer smaller focus spot sizes. greater working distances, and enhanced processing capabilities.

P i
. Patitons:
i T precision L j\ Basic Pulse Shape
) ; ’ [ o ]
GS1 Lemonics’ paterited switch-mode power supply enables precise control \\ B A /1
of all lascrpamgus, g pulse shape. By using pulse shaping. vou can o5 O P ~.
optimize the pulse’s peak power; shape and duration to suit your process - \\\ Initial Spike Removed
needs. increasing yield-and seducing cost. Pulse shaping can reduce cracking \
and other defects in di i l)
- 4 =t
N S g
T = B
o 1
o . o R Cool-Down Shape # : - /
The JK700TR series cath d for-2 broad range of applications. including \l e I
cutting, drilling, and spot:and sexm-welding. The JK700TR R R
high quality welds up
Our fully equipped 1o cairy o Process tools for versatility

GSI Lumonics offers a range of process tools, including:

@ Straight and right-angle focus heads
® CCTV viewing

@ Adjustable air knives

@ Welding gas delivery systems

® Auto focus cutting nozzles
. Special options are also available. Please contact your local
i - e GSI Lumonics representative to discuss your requirements.
I
i
H
ettt s e

Perptraton (men




Beam delivery options
The JATHITR senes lasers are oftered witn a range of ime share and energy share beam delivers wvems
® {n energy share tormat. the beam can be sphit up to four way« w provide energy simultaneousls to the workpece
@ [n time <hare format. the laser output can be directed to 2 maumum ot tour sets ot output fibers These outputs can he sinwle hbers
of ~ets of energy shares.
Sample energs share and time share configuranions are shown herer contact your loed] GST Lumonn s representativ e 1o leasn niore

about options and configuranons,

]
S ———n
| e
et P ————
Energy Siure Tome Share Enerey Share + Time Share
Patented fiber-optic beam Control technology
de"very system The JK700TR senes Lasers provide the user and mtegration interfaces
The nes TA T T series are oftered with our patented Ligmrator fiber- required for all appleations.
op'ic neam delivery These plug-m pre-aligned (PIPAY tibers allow tor rapid Man-Machine Interface Options:

~et-tp and changeout without the need tor sen e mienennon

The fibet-opie patented couphing mechaniem vimually chminates nack Conirol panel with two Ime disphay. standard control
reflection damage when welding highly retlectne marerials. and all toers are tuncoionvdiagnostics

fitted with a Fiver Conunuity Monitoring sysicru tor rehability puiposes

Graphical user intertace. lovalremote on touchsereen
W indow -based PC with addimonal features mcluding:

@ n bod prcess mview ophony
® co-board SPC duta collection

® data | ¢ of all {aser parameters

Controb Sottware tor GUT opnion with additional safety hardware

TOr CLSUIMST INteCratian.,

Kemote Interface Options for Machine Integration:
@ P diel ntertave — PLC compatible

@ Scialmicrtace RS-232and RS-422

® OPC inrertace
. X @ TCPIP mtertace
Worldwide support and service

Across the globe our apphications engineers develop new solutions m ey
with evobung apphcation challenges Their expertise s avatlable o veu

Fror tre cariest Gages of vour project. through provess deselopment, to atee

<ales suppost

Ehit servce trohpioans @e fratied 1 evers aspect of mamteranice of
troublesnoating and parts dre stoched locally m North Amenica, Furopy

The wraphical user intertace simplifies dccess
1o all syvent junctions
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Performance Data

Model JK715TR JK730TR JK745TR JK760TR

Average Power {W) 150 300 450 600

Peak Power (kW) 5 10

Max. Pulse Energy (J) 50 100

Max. Frequency 50C Hz

Pulse Width Range {ms} 05->50ms

Beam Quality (mm.mrad} 15 20 25 28

Fiber Diameter (um) 400 400 400 600

Standard Fiber Lengths (m) 5. 15, 30, 50

Standard Spot Size (mm) 0.16-0.8 0.16 -0.8 0.20-1.0 0.24 — 1.2

Recol Lens (max length, 48mm clear aperture) (mm) 200 200 160 200

Focus Head Options Straight and right angle with CCTV option (see illustrations below).

Custom focus heads are available on request.

Environmental Data

Cooling Water requirements @ 15°C input 10 V/min 15 I/min 22 Ymin 28 Vmin
US 2.5 galymin | 4.0 US gal/min | 5.5 US gal/min | 6.9 US gal/min

Cooling Requirement (kW) 6 9.5 13.7 15.3

Max. Pressure Drop (bar min.)

2

Max. Inlet Pressure (bar max.)

6

Electricity Requirements

208, 220, 240, 380, 400, 415, 440, 460, 480 V, +/- 6% at 50/60 Hz

Supply Rating (kVA)

8

"

15

17

Max. Power Consumption (kw)

6

9.5

13.7

15.3

Ambient Temperature (“C)

5~ 40

Humidity

Physical Data

Weight:

Power Supply Unit
JK715TR, JK730TR
JK745TR, JK760TR

550kg (1210 Ibs)
600kg (1320 Ibs)

Contro! Panel 2kg (4.4 Ibs)
Laser Head 40kg (88 Ibs)
Standard Compliance:

CE, CDRH, CSA,

Sealed to IPS5/NEMA 12

96% at 15°C to derated to 32% at 35°C

POWER SUPPLY

FOCUS HEADS

Soechcatons are subredt fc change Pleass consut Procus’ Cesver for compiete detal Dimensions in inches {mn}

asi Lumonics

Service and Saies Centers

Product Genter

United Kingdom France
Costord Lane. Swift Valiey TEL 33 ¢

FAX 33 ¢

Rugby Warwickshire
CY21 10K U

TEL 44 {1788} 570321
FAX: 44 (1788) 579824

Hong Kong
TEL: B3 (21 254-9B660
FAX: £ 12; 264-95896

Germany

North America
TEL {248 445-8989
Fax 1 § 735-2360




JK802

Industrial Solid-State
Nd:YAG Laser Processing System

High performance welding and cutting
with low process cost.

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

* Tested in 24/7 production environments

* Unique modulation technique widens
process window and increases capability

* 800 W average power/1600 W maximum
modulated power

* Remote diagnostic access for increased
support efficiency

GSI LUMONICS



A New Laser, Focused
Squarely on Real Needs

The JK&02 laser from GSI Lumonics is a fourth-
generation laser system. When we designed it, we
made it a5 dependabie, cost-effective, and easy to
use as possible. We started with proven technologies
and drew upon thousands of hours of operating
experience, then refined. simplified. and tested until
we got it just right. This new luser will perform from
part one and reduce your project costs — both today,
and over the full life of the laser.

Modulation: More Speed,
More Control

With GSI Lumonics™ patent-pending laser power
modulation technique. you get more performance
from less raw power. Modulation works by

momentarily increasing the laser's output intensity
from 800 W to up to 1600 W. enabling precise and
powerful welding without heat distortion, cleaner
and more controlled cutting of complex shapes,
better focus on and processing of reflective
materials, and other advantages.

Easy to Use,
Easy to Care For

With the JKS02. all major components are now pre-
aligned, remote diagnostics and graphical control
interfaces are standard equipment. and new patented
fiber-optic designs set new standards in robustness.
These improvements address one real need: to
gh the
best uptime and easier maintenance. The JK802
makes parts — period.

maximize your turing potential th

Woridwide Support and
Service

Across the globe. our applications engineers
develop new solutions in step with evolving
application  challenges. Their expernse 15
available to you. from the earliest stages of vour
project, through process development, o after
sales support.

Our service technicians are trained in every aspect
of maintenance of troubleshooting, and pans are
stocked locally in North America, Europe, Hong
Kong, and Japan.

Specifications

Laser Specifications

* Average laser power: *R00 Wans

« Maximum modulated power: 1600 Watts

» Beam guality: 16 mm.mrads

« Laser response time: 1.5 msec.

* Modulanen frequency: 100 Hz - 500 He

+ Output mode: CW. sine or square modulation

Fiber-Optic Beam Delivery

+ Fiber core diameter: 400 microns

- Spot size range: 0.16 mm - 0.9 mm

« Swndard fiber lengths: 3 m, 13 m, 30 m and 50 m

< Max. fiber kength: S0 m

« Timeshare option: Up to 2-way

« Timeshare switching time: 200 msec.

» Focus head options: straight or right angle

+ Provess tools including: CCTV viewing. welding
nozzles. auto focus cutting nozzles and ¢ wide
range of special options

Control Technology

- Remote Intertace Upnions:
- Parallel PLC compatible
- Senal mertace
- OPC interface, TCP/IP interface
- Analog inpuioutput control
- Shutter interface
- Emergency stop interface

« Man-Machine Intertace Options:
- Graphical Jocal or remote interface
- Windows®-based PC
- Multiple part program storage
- Full modulation control
- Data-logging of all laser parameters
- On-board SPC data collection
- Over 1000 parameters monitored
- On bourd process in view options

Facility Requirements

+ Couling Water:
- Temperature: 1¢°C - 18+ C
- Max. flow rate: 75 litres/min. (19.8 gal/min.)
- Max, pressore drop: 6.5 bar
- Max. pressure at inlet: 7.5 har
- Cooling capacity: 38 kW

« Electrical and Connection:
- Voltage/frequency: 380 V - 480 YV
at SOHz/80 He. +/- 10%
- Supply rating: 40 kVA
- Max. power consumption: 38 kW

= Installation:
- Weight: 600kg (1323 Jbw)
- W x H x D: 2450 mm x 110§ mm x 610 mm
- Ambient temiperature: 5% C -40°C

610
(24.0)

Top view

Tz

Front view

Dimensions in mm (inches)

Al workpesce 3t the end of lampite. Soscificanons are subiect 0 change Plaase consul Proruct Canter or complele Setads.

GSI LUMODNICS

www.gsilumonics.com/source

Product Center Service and Sales Centers

United Kingdom France Hong Nong China South

Gostord Lane, Swift Valley TEL: 33 {69} 35-44-33 TEL: 85 (2) 254-98660 TEL: 85 {2) 292-76018
Rugby, Warwickshire FAX. 33 {69) 35-44-00 FAX: 85 {2) 254-358%6 FAX 85 (2) 275-27606
CV21 10N, UK

TEL 44 (1788) 570321 Germany Japan China North

FAX: 44 (1788) 579824

TEL: 86 (10} 6257-3050

TEL: 49 (89) 31707-111
FAX: 86 (10) 6252-9914

FAX: 43 {89) 31707-378

TEL: 81 (04) 63-21-8903
FAX: 81 (04) 63-21-8957

Worth America

TEL: 1 (248) 449-8969 taly Korea Austraiis

FAX: 1(248) 735-2460 TEL: 39 {02) 25-16-11-1 TEL: 82 (2) 5790367 TEL 61 209-797646
FAX: 39 (02) 25-16-1122 FAX: 82 (2) 579-9369 FAX 61 299-758207




JK1002

Industrial Solid-State
Nd:YAG Laser Processing System

High performance welding and cutting
with low process cost.

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

+ Tested in 24/7 production environments

* Unique modulation technique widens
process window and increases capability

* 1000 W average power/2000 W maximum
modulated power

* Remote diagnostic access for increased
support efficiency

GSI LUMonics



A New Laser, Focused
Squarely on Real Needs
The JK1002 laser from GSI Lumonics is a fourth-
generation laser system. When we designed it, we
made it as dependable, cost-cffective, and easy to
use as possible. We started with proven techmologies
and drew upon thousands of hours of operating
experience, then refined, simplified, and tested until
we got it just right. This new laser will perform from
part one and reduce your project costs — both today,
and over the full life of the laser.
Modulation: More Speed,
More Control

With GSI Lumonics’ patent-pending laser power
modulation technique, you get more performance
from less raw power. Modalation works by

momentarily increasing the laser’s output infensity
from 1000 W to up to 2000 W, enabling precise and
powerful welding without heat distortion, cleaner
and more controlled cutting of complex shapes,
better focus on and processing of reflective
materials, and other advantages.

Easy to Use,

Easy to Care For

With the JK1002, all major components are now
interfaces are standard equipment, and new patented
fiber-optic designs set new standards in robustness.
These improvements address one real peed: to
maximize your manufacturing potential through the
best uptime and easier maintenance. The JK1002
makes parts - period.

Worldwide Support

and Service

Across the globe, our applications engineers
develop new solutions in step with evolving
application challenges. Their expertise is
10 you, from the carliest stages of your project,
through process development, to after sales support.
Our service technicians are trained in every aspect
of maintensnce of troubleshooting, and perts are
stocked locaily in North America, Europe, Hong
Kong, and Japan.

Y ahl

Specifications
Laser Specifications
- Average laser power. *1000 Watts Man-Machine Intecface Optioas: Top view
Maximum modulated power: 2000 Watts Graphical local or remote interface
» Beam quality: 25 mm.mrads Windows®-besed PC
+ Laser response time: 1.5 msec. - Multiple part program storage €
+ Modulation frequency: 100 Hz - 500 Hz - Full modulation control 810
M - of all laser parameters 24.0
- Output mode: CW, sine or square modulation _Wugc (24.0)
" - Over 1000 perameters monitored J_
Fiber-Optic Beam Delivery - On board process in view options
~ Fiber core diameter: 600 microns - .
 Spot size range: 0.24 mm - 0.9 mm Facﬂrt_y Requirements
» Standard fiber lengths: S m, 15 @, 30 m and 50 m + Cooling Water: Front view
» Max. fiber length: 50 m - Temperature: lO‘C:l!'(; » .
+ Timeshase option: Up to 2-way ::::Mw;spgmun;av-nm) A —
+ Timeshare switching time: 200 msec. T M et ot e 5 b } —— _,7-54‘,_5
- Focus bead options: straight or right angle - Cooling capacity: 38 kW | |
« Process tools incloding: CCTV viewing, weiding Electrical and Connection: i
nozzles, suto focus cutting nozzies and a wide . 380 V - 480 V (43.50) !
range of special optioos st SO Hz/60 Hz, +/- 10% 1 :
- Supply rating: 40 kVA i : : i
Control Technology - Max. power consumption: 38 kW 1 : i
Rhmm c .' ) mg(;SZBHS) l X
:Seriah:e‘i‘tcnee ble - Wx H x D: 2450 mm x 1105 mm x 610 mm 2450 (96.45) :
- OPC interface, TCP/IP intesface - Ambient temperature: S*C -40°C
- Analog input/output control
- Shutter imterface
- Emergency stop interface Dimensions in man (inches)

At warkpeics st e end of lampilie.

GSI LUMonics

T change. Plas

www.gsilumonics.com/sources

Pradott Center Service and Ssies Centers
United Kingdoms France Hong Kong China South
Costord Lane, Swif Vadley TEL: 33 {59) 354435 m;asgz) TEL: 85 (2) 20276018
FAX: 33 (B) 35-4-00 FAX: 85 (2) 254-9589% FAX: 85 (2) 275-27606
V21 10N, UK
TEL: 44 (1788) 570321 Gormany Dpas Chins Nerth
FAX: 44 (1788) 579824 TEL: 49 (89) 31707-111 ’m.-m(m;sa-mm TEL: 8 (10) 6257-3060
: ots A FAX: 49 (89) 31707-375 FAX: 81 (04) 63-21-8057 FAX: 96 (10) 6252-9014
US 5,434 850 ui‘ n&:;. ‘é&;ﬁ%.'g au:nnnws TEL: 1 (248} 449-8989 Taly . Korea Austraity
Further Datents applied for it US and other teriories. FAX: 1 (248} 735-2460 TEL: 39 (02) 25-16-11-1 TEL: 82 (2) 579-9067 TEL: 1 299-797846
FAX: 39 (02) 25-16-1122 FAX: &2 (2) 579-5389 FAX: 61 299-798207
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Twin Rod Upgrades

For JK703, JK703H, JK702, JK702H, JK701, JK701H

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

¢ Twin rods provide the highest beam quality

¢ Enables use of smaller diameter fiber-optic
cables for smaller diameter focus spots
and/or longer working distances

¢ Dependable TR Technology has
been field proven in the high peak
power JK704TR drilling laser

* Lets you address new applications not
previously possible!

GSI LUmonics



More Performance from
the Laser You Have Now
In keeping with GSI Lumonics™ policy of
continuous improvement and long-term
support to customers. offer
complete upgrade packages to enhance the
performance of your existing JK700 series
laser. These upgrades bring you the power
of GSI Lumonics” TR Technology for the
highest beam quality.

we now

TR Technology -
Proven for Enhanced
Performance

GSI Lumonics successtully pioneered our
exclusive TR Technolugy with the high peak
power JK704TR drilling laser. Having
proven the technology 1n production, GSI
Lumonics is expanding its use across our
range of JK welding lasers.

TR Technology uses a twin-rod oscillator
design to ncrease efticiency and decrease
heat mput into the laser rods. It combines
high beam quality with a compact laser
head t offer smaller focus spot sizes,
greater working distances, and enhanced
processing capabihities.

Performance Data

Luminator Fiber-Optic
Included

The TR Upgrade includes our new, smaller
dameter Luminator fiber-optic cable. This
fiber cabling enables smaller diameter focus
spots. longer working distances. or a

combination of the two. Luminator fibers e

eltminate alignment during changeout. and
their patented coupling offers back
reflection protection when welding highly
reflective materials.

Worldwide Support
and Service

Across the globe. our applications engineers
develop new solutions in step with evolving
application challenges. Their expertise is
available to you. from the earliest stages of
your project, through process development.
to after sales support.

Our service technicians are trained in every
aspect of maintenance of troubleshooting,
and parts are stocked locally in North
America, Europe, Hong Kong. and Japan

Upgrade
Kit Contents

o Replacement laser head. complete

with all optics and conduits to power
supply unit

Adapter piates for power supply umt

e Single fiber input module
e 15 m Luminator fiber

o Focus head: 160 or 200 mm

recollimation

o Focus lens
e On-site labor for upgrade

o On-site operator traming

Upgrades to energy share and time share
systems are available. Consult your local
GSI Lumonics representatne for details.

Product JK703, JK703H JK702, JK702H JK701, JK701H

Current specifiction 150 W, 3.0 kW peak. 350 W, 4.5 kW peak, 550 W. 7.5 kW peak,
600 um fiber 600 pm hber 1000 ym fiber

Upgraded specification 150 W. 3.0 kW peak, 350 W, 4.5 kW peak, 600 W. 7.5 kW peak,
400 pm fiber 400 pm fiber 600 pym fiber

Standard Compliance: CE, CORH, CSA

Specificanons dre subject 1o change Piase cons.t Produt Center Kx compiate detais

GSi LUmonics

€

FatenT Graows (85 362 GBE 238 '@

Anet =T aer tarrinnigs
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Service and Sales Cenlers
France

TEL 33 (691 35-44-35
FAX 33 (69} 35-44-00

Product Center

United Kingtom

Cosford Lane, Swih Valley
Rugby Warwckshire
CV21 10N UK

TEL 44 (1788) 570321
FAX 44 (1788) 579824

Germany

TEL 49(89) 31707111
707375

Americs FAX 49189 31707-375

TEL 1(248) 449-8989

FAX 1 {248} 735-2460
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Robotic
Cutting Head

High Speed Laser Cutting

* Capacitive tracking 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

GSI LUMmonics

A- 13



Robotic
Cutting Head

The AM series laser cutting head is an auto-focus
robotic end-eftector designed and manufactured by
GSI Lumonics for use with the AM Series and the JK
Series of lasers. It is designed for use in automotive or
other advanced manufacturing industrial environments
where demands on quality and production are extreme-
ly high.

The unique right-angle design of the AM series cutting
head has many processing benefits. First, the overall
height i less than 290mm which allows access within
tight areas. Second. there are provisions for an option-
al CCTY momtoning system that views through the
nozzle tip. This feature is a benefit when programming
complicated components. Third, stress and wear on

the fiber-optic is minimized because the fiber tends to
follow up the robot arm. These features combine to
form a compact cutting head with capabilities
unmatched in the industry.

The cutting head tracks the surface of the part with a
capacitive sensing circuit that monitors the tip-to-
work distance. The signal from this sensing circuil is
fed back to a servo thar adjusts the head within its
25mm of travel to maintain laser focus and optimal
laser performance. Unaffected by process sparter.
debris and plasma. the cutting head provides maxi-
mum process stability by compensating for variations
in the part and the motion of the robot.

The controller for the AM series cutting head con-
sists of a PLC. drive amplifier and power supplies.
(The capacitive sensing circuitry is located remotely

in the cutting head which improves sensing perform-
ance.) The PLC based coatrol monitors the perform-
ance of the cutting head, establishes limits of wavel.
monitors the temperature of the head 1 two focations
and provides all robot /0. Patented crash-avordance
features include Z-axis crash, retracted proximity
crash. extended and retracted hmit crash and up-con-
tact-while-mn-teach crash.

All of the cutting head funcrions are selected exclu-
sively through the robot interface with no user
adjustments or re-calibrations required. Remote
monitoring of the cutting head performance. temper-
ature, stand-off, fault conditions and crash conditons
are available 10 the robot with only 8§ digital I/O
points and u single analog output. Separate dry con-
tacts are available for shutter interlock and robot
crash interlock.

| Optical Specifications
| ®Re-collimating lens: 100mm
® Focus lens: 60mm or 80mm
® Focus spat size (calculated):
- With 600um fiber: 360um and 480pm
- With 400um fiber: 240um and 320um

Physical Specifications
@ Overalf height in teach position

- (without CCTV option): 272mm
o Cutting head weight:

- (without mount) 4.0Kg
® Nozzle tip onifice:

- L.3mmor 1.75mm
o Compatible with

- AM Series Lasers

- JK Series Lasers

Electrical Specifications

{ @ Water cooling

{ @ Electrical supply
H - Auto-ranging from [1OVAC
or 220VAC single phase with
carth ground. 85-132VAC (110
range), 170-264VAC (220 range).
471063 Hz
@ Interface inputs
- & sinking or sourcing bi-directional
opto-coupler. 20-22VDC, 6mA at 4VDC
@ Interface outputs
8 snking or sourcing hard contact
relays, §-30VDC. 1A max

® Interlocks (shutter and crash)

Performance Specifications
@ Stand-off distance: 0.5mm to 2.0mm

@ Max travel speed: 100mm/s

@ Travel distance: 25Smm

External Connections

® Assist gas
- 6mm tubing or 1/4" NPT fitting
- Max pressure 120psi

® Purge gas

Optional Equipment

® Tool kit

® CCTV camera system

@ Robot mounting bracket

® External crash detection mount

- Isolated hard contact relay i2-
28VDC. 12-250VAC. 7TA max

- 4mm hose
- 3psi of filtered. dry air

- Water supply available from laser
cabinet 6mm poiyurcthane tubing

ro- - 82 (3.22) —ww— 80 (3.“)*‘|

i 6O (2.4) e

44 H
a7y

Specifications are subject to change. Please consult factory for complete details.

Gsi Lumonics

LOtener

T
s e

EU Customer Center
Einsteinstrasse 2

NA Customer Center

19776 Haggerty Roag
Livona. Michigan

USA 48152-1018 Germany

TEL: {734) 5910101 TEL. {89) 31707 111
FAX: (734) 591-0045 FAX: (88) 31707 250
Cansda United Kingdom

105 Schneier Road
Kanata, Ontario. K2K 286
JEL: (613) 592-1460
FAX: {613} 502-5706

TEL: (01788} 570321
FAX: {01788) 579824

0-85716 Unterschieissheim

Paris, France AP Customer Conter
TEL: (1) 69-35-44-21 1305 BOC Credit Gard Centre
FAX: (1) 69-35-44-00 68 Connaught Rd. Wast
Sheung Wan, Hong Kong

Milaa, italy TEL: (B52) 2543-8660
TEL: (2 2516 110 FAX: (852) 2549-5896
FAX: (2125161122

(2

TEL: (37 § 763-1041
FAX: (3) 5 763-1050
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The SL600 series
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Laser Group. .

Key Features

* QGuaranteed TEMoo output.

* Dedicated micro-cutting & drilling resonator.

* True Gaussian TEMoo beam profile.

» High speed process shutter. (5ms open, Sms close)

* Unique pulse profile and duration.

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

B-
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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.

B-
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Performance:

¢ SL603T Performance: based on customer data:

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

Smallest cut hole: @600Hz
30 um cut hole in 50 um stainless-steel. (~17 um kerf)

w ot@ '/xﬁw § M
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SL650T

12W TEMoo

2000Hz maximum.

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

New charger design.

® & & O & o o

Power factor compensation.

T ey
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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-:..

SL650 A Em Multimode one)

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

15ms shutter.

Cutting <1mm

Drilling <6mm

® & & & o oo o

Metal, Ceramic & Silicon.

N N Ooanm:ﬂd@::am:,_m_
X %

/(. A...z




Material

Titanium
Titanium

Mild Steel

Stainless Steel (316)
Stainless Steel (304)

Copper
Ceramic (alumina)

Aluminium

N o Y . -
N ~Company Coofidential
, < T

v

Laser o_dcn

SL650 cutting speeds

Thickness(mm Drive Level(J/P Frequency(Hz Assist Gas Speed(mm/mir

0.75 5 1000 Argon 1000
0.75 5 1000 Nitrogen 1500
1 24 2000 Oxygen 1500
1.5 5 1000 Oxygen 500
2 5 1000 Oxygen 150
0.7 5 1000 Oxygen 300
1.3 2.6 2000 Compressed 500
Air
1 6 800 Oxygen 700
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Laser Group...

What we can cut

Stainless steel foil and sheet up to 250um, quickly.
1Tmm 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.

® €& & & o oo o

r«,OaS_um: gnq_am::m_
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Laser Group. .~ .

What we can not cut!!

¢ Everything else!

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

R S i
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RANGE HIGHLIGHTS

= Powers from 10mW to 150 Watts
 Exceptional TEMp, or Muitimode beam quality
: « Outputs include 1064, 1053, 1047, 532, 527, 523, 473nm
: * CW and Q-switched operation
DIODE PUMPED SOLID STATE LASERS «Rugged hermetically sealed ultra compact units
. * YAB, YVO, and YLF lasing media
« Stable and ultra stable configurations
« Single frequency options
« Microprocessor and serial link control
« Turnkey or OEM options

Spectron’s comprehensive range of diode pumped solid state lasers provide the

. exceptional beam quality, performance and reliability required of the toughest
applications and environments. Like all Spectron products Spectron's DPSS lasers are
available at various levels of integration, from basic OEM to turnkey systems and come
as standard with rugged hermetically sealed heads incorporating field replaceable diode
modules for straightforward maintenance.

DPSS Series
Spectron's proven side pumped DPSS Nd:YAG fasers-set the
standard for precision material processing applications.. With
-powers up o 150W in a range of OEM configurations these
. lasers can be setected and customised to suit particular needs.
Field upgradability also ensures that the DPSS series
has versatitity built in. P

Newly launched and using Spectron’s field
proven pump modules in a novel twin rod DP
resonator desigry“iS the very latest DPSS

uimnped Iaser technology. Offered i
fibre and direct-coupled cor }

Micro DPSS Series
The Micro DPSS s

Precision Scribing ; ’ beam quality, stability and range in powers
Product Coding- . - - from a few W to 10 Watts. Available in
Rapid Prototyping single frequency as well as at all the

g E fundamental and harmonic wavelengths
including 473nm in the blue.

B- 14



s continue to provide the exceptional
me synonymous over the years. The modular,
sed stability and flexibility making customisation
utes, without requiring cavity re-alignment and

rs give indefinite system life.

heads, and 18-inch rack mount power supply

PULSED Nd:YAG LASERS

RANGE HIGHLIGHTS

e 40m) to 2.75} per pulse at 1064nm

s Repetition rates up to 100Hz

¢ Q-switched puises between 3-25ns

* Harmonic generation of 532, 355, 266 & 213nm
« Twin head variants

« Integrated OPOs with 205nm to 4pm tuning range

Spectron’s pulsed Q-switched Nd:YAG lasers suit all needs and

budgets, from the ultra-compact Mini-Q, to the modular, high energy

Classic-Q, the SL400-800 series. Twin versions of all models are

available for PIV and ESPI studies, while convenient, integrated
YAG/Dye and YAG/OPQ systems are offered for advanced

- spectroscopic research.

Classic-Q

Spectron's Classic-Q, SL400-850 series is the laser of choice for
those requiring the ultimate in flexibitity, stability and performance.
The invar-stabilised space-frame construction and modular
electronics allow cost-effective customisation and field upgrade.
With a choice of Gaussian, Telescopic and TEM,, resonators, each
laser can be configured to provide the desired combination of
beam quality, divergence and pulse duration.

Mini-Q

Ulra compact yet powerful, the high energy Mini-Q delivers
up to 300mJ at 1064nm and is availabie in a wide variety of
configurations including telescopic, Gaussian and TEMgg
resonators, as well as with interchangeable harmonics and a
twin head version.

Mini-Q OPO Integra

Fully integrated within 3 compact stable invar bar frame, the
Mini Q and co-mounted OPO, provide the convenience and

stability of a tuneable mid & broadband OPO laser all in one
smalt package.

Classic-Q OPO and Dye integra

The Integra series offers a full range of either
tuneable mid & broad-band OPOs or dye lasers
integrated within the YAG pump laser for
convenience and stability. Fundamental

! DUISEd g tuning range for BBO models covers
lasers, Specton‘s - specialk 'knoerdge has 400-2500nm, with optional SHG to
extended 1o offer h - - TS . 205nm. System outputs are up to 130mJ,
) with ~5ns pulses at up to 100Hz

B- 15




RANGE HIGHLIGHTS
* RF and DC excitation

RF & DC EXCITED CO, LASERS 132?3;2’?33&‘&3&’5;1’:3‘5”‘

* Power levels: 12 to 220 Watts

« Drop mpatibility

« Superpulsing capability for increaséd performance -

Full complement of accessories

* Accessories include, diode alignment lasers, power metam
fast shutters, controllers and beam delivery modules st

. * Air cooling as standard for the: low power units .-+

7 e AG modulated units for 200 kﬂﬂmsa fast sa;:chmg

* OEM kits to out of the bax lasers

* Standard or custom systems

Manufactured in the’ 1§}

from a well proven p
- dernanding of OEM requiremen L ASIS the case for a!l Spectron lasers, exceptional
| beam quality and performance is built in, as is availability in OEM kit form through to
complete turnkey laser. These products offer unrivalied value for money.

RF €O, Lasers

Spectrons new and patented {pending} metal/ceramic
SLR series RF-excited CO, lasers have been specifically
designed for OEMs requiring the ultimate in high
quality, compact, reliable lasers with true drop in
compatibifity and fit & forget performance. Medels with output powers from 12 to
50 Watts are available in a variety of configurations from a. basic resonator and
power supply kit, for cost conscious OEMs, to turnkey lasers which are ready to go
straight from the box. The novel laser design aliows these lasers to be
super-pulsed providing big laser performance capability from the same cost
effective unit. A multiplicity of variants and options are available as standard.

--DC GOy Lasers = -

Spectran’s SLC séries; sealed DC-excited CO; lasers, offers unparalleied beam
- -quality. efficiency and longevity at powers-up to 220 Watts. Packaging choices

- include-bare tubes and OEM power supplies as well as cased models and

accessories offered with the series include-power meters, shutters, alignment

“‘fasers and basic beam delivery modules. The newest product in the series has

the latest in folded resoniator, externally AO modulated technology, providing

ultra-fast modulation capability to 200 kHz making this laser the laser of choice

for high quality printing and engraving.

ACCESSORIES INCLUDE
Diode pumped podules
Laser controllers/comp:
Chiilers & coolers

Visible alignment lasers
A!wlnude stabilisers
Variable attenuators
Etalons

Asticolated arms

Beam delivery systems

Designed in-house to work seamiessly with Spectron’s
lasers, the accessories and upgrades are also available
as standalone products in their own right. Whether
required for a Spectron faser or as a building black for
the OEM wanting to build his own tasers, these
components offer exceptional value for money.

B- 16




Lasers for industry, research and medicine

Spectron Lasers has long been established as one of the world's leading manufacturers
of solid state and gas lasers. Since its foundation in 1982, thousands of Spectron lasers

. have been installed around the worid, building for Spectron an international reputation
as a quality supplier of solid and reliable products offering the highest levels in
performance at unparalleled value for money.

A comprehensive and ever-expanding range of leading edge pulsed and CW, solid state
and CO; lasers is offered, developed specifically for industrial, instrumentation and
medical OEMs and systems integrators, as well as academic, governmental and
commercial research organisations.

Standard and Custom Solutions from a Partnership Company

Understanding customer needs and operating

of Spectron’s philosophy of

the few laser compani

its own laser systems, Spectron also provides innoy S

demanding applications, at reduced costs and timescales, without compromising product

or performance.

Quality Built In

Spectron’s continued dedication to quality and to

meeting the highest of standards has resulted in

significant investments over recent

years in the latest in manufacturing,

operational and test facilities at the

Company. As a resuit all Spectron’s products
comply with the latest international
manufacturing, engineering, laser and

safety standards

Worlwide Support

With world headquarters based in Rugby, UK and

ar
subsidiaries in the USA, and Singapore, Spectr:

is a true global supplier of iaser prod
In addition, fully trained distributors ensure that
support is always close at hand.

Leading Edge Lasers for the Future

Spectron continues to invest heavily in leading
1ology. This investment an

extensive R&D capabiliti

continued support of advanced laser applications

for many years to come.
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SPECIEICATION :

GENERAL
Nd:YAG CW Laser oscillator
Wavelength (nm) 1064 1064 1064 1064 1064 1064
Head - Sealed standard . . .
- Seated extended . . .
-invar
Stacked diode arr . . . . . .
Ditfuse ceramic r . . . . . .
CW SPECIFICATION sLo2102s SLD21128 SLo21121s SLD2112TSP SLOoZ1638 SLDZ1M4S
Mode MM MM TEM,, TEM,, MM MM
Maximum CW output (W) 20 15 5 6 30 40
Beam quality M¢ at rated input (« j ) 6 35 3 1.3 14 7
Beam product [1/e¢] (mm.mrad) 8 45 17 1./ 185 4]
Beam divergence full angle {1/} (mrad) | 35 25 2.5 6 4
RMS stability at rated input (%) 15 15 15 1.5 1.5 15
Linear poiarisation No No No Optional No No
Q-SWITCHED SPECIFICATION sip2imas SL211203 SLDZ112Ta8 SLDZ112T0SP SLD219308 SLOZ1040S
Mode MM TEM,, TEM,, MM MM MM
Nomina! CW output for Q-switching (W) 20 15 5 ] 30 44
Beam quality M" at rated input 6 35 13 13 14 7
Beam product {I/e°} (mm.mrad) 3 45 17 1.7 185 9
Beam divergence full angle [l/e'] (mrad) 4 35 25 25 6 !
Pulse to pulse stability at 5kHz pk-pk% (AMS%) 3(1.5) 3(1.5) 3(L.5) 3.5 3(1.5) 371.5)
Q-swilched frequency rance (kHz) 1-50 1-50 1-60 1-60 1-50
TYPICAL Q-SWITCHED PERFORMANCE
Mode MM TEM,, TEMg, MM MM MM
Measured at frequency 1kHz 1kHz 1kHz 1kHz 1kHz 1kHz
Pulse peak power (kW) 70 7e 26 26 885 202
Pulse energy (mJ) 43 3 1 1 62 7
Pulse width FWVHM (ns) 60 40 40 40 70 38
Average power (W) 43 3 1 1 6.2 77
SERVICES
Max. ambient temperature (C) 35 35 35 35 35 35
Electrical consumption at CW spec. power (kW) 25 2 25 25 25
ELECTRICAL REQUIREMENT
System controller unit CW200 CW200 w200 Cw200 Cw200 Cw200
Power supply unit CW100D CW100D CW100D CW100D CW100D CW100D
(50/60Hz) 220/240V 10. N & E 0 10 10 10 10 10
CUOLING WATER REOU!REMENTS
S CL2GHGB JL26HGB
CCL100 CCL100
Guararteed (h's) § § § § §
Nominal (cont. running at rated input] (hrs) 10.000 10.000 10000 10.000 10.000
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|.D2114S
MM
30

35
15
No

0211408

TEM,,
30

35
3(15)
1-50

TEM,,
1kHz
109
46
2
46

35
25

JCW200
EW100D
b 10

PL2GHGB
COL100

10.000

SLDZ14478
TEM,,
10
13
17
25
15
No

SLD2114T0S

10
13
17
25

3115

1-60

TEM,,
1kHz
52
22
2

35
25

Ccwaoo
CW100D
10

CL26HGB
CCL100

10.000

SLD2114TSP
TEM,,
12
13
1.7
25
15
Optional

TEM,,
12

13

17

25
3(1.5)
1-60

TEM,,
1kHz
52
22
2
22

w200
Cw100D
10

CL26HGB
CCL100

10,000

SLes
TEM,,

13
17
25
15
Yes

13

17

25
3(1.5)
1-60

MM

SkHz

212
09
46
39

CW200
CW1000
10

CL26HGB
CCL100

10,000

[ ] L .
]
. [ . . L]
L] ] L] [ L]

SLO2106S SLD21100S SLD211108 SL21110TS  SLOIT10TP

MM MM MM MM TEM,,
60 100 65 15 18
12 16 8 25 13
15 21 10 325 2
55 75 45 25 2
15 15 15 15 15
No No No No Optional

SiD210GAS SLD21100QS SID2A1100S SURITIOTDS  SLOZTTWITOP

MM MM MM Low MM TEM,,
60 %0 85 15 18
12 16 8 25 13
15 21 10 325 2
55 75 45 25 2

3(1.5) 3(15) 3(15) 3(1.5) 3(1.5)

1-50 1-50 1-50 1-50 1-60

MM MM MM Low MM TEM,,

1kHz 1kHz 1kHz TkHz 1kHz

262 2N 197 36 176

106 155 9.3 17 74
40 57 47 47 2

10.5 155 9.3 17 74
35 35 35 35 35
25 25 25 25 25

CWw200 Cwz00 cwao0 CwW200 Cw200
CW100D CW100D Cw100D CW100D CW100D
10 12 12 12 12
CL26HGB CL26HGB CL26HGB CL26HGB Cl26HGB
CCL100 CCL100 CCL100 CCL100 CCL100
§ § § § §
10.000 10,000 10,000 10,000 10.000

Individual procuct datasheets on all the products shown here are available as Acrobat PDF files for e-marling
Contact us with your proposed applicalion and we will give you every assistance
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DPSS Nd:YAG LASERS

SLD2100 Series Sealed head - = -

& — oy L
SLD2100 Series TEM,, Sealed head et a
- v
& - :
SLD2100 Series TEM,, Sealed head . 7
with Frequency Doubler Unit il A D

<« -
CL) /
; i
5
- e |
- -
9 v
& i e B | &

4 i I
CW100D Power supply . i

-

10U Cabinet with Chiller
o7 S/ M
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PRODUCT SPECIFICATION

LAMP PUMPED
Nd:YAG LASERS




SPECIFICATION

Nd:YAG CW Lager oscillator
Wavelength

Single linear krypton arc lamp pumped
Ditfuse ceramic reflectors

CW SPECIFICATION

Mode

Maximum CW output (W)

Rated famp input for max. CW output (kW)
Beam quality M- at rated input

Beam product [//e°] (mm mrad)

Beam divergence full angle [i/e°] (mrad)
RMS stability at rated input (%)

Linear polarisation

Q-SWITCHED SPECIFICATION

Mode

Norminal CW output for Q-switching (W)

Rated lamp mput for max. Q-switched output (kW)
Beam quality M? at rated input

Beam product [1/e’] (mm.mrad)

Beam divergence full angle [I/e?] (mrad)

Pulse to pulse stability at SkHz pk-pk% (AMS%)
Q-switched frequency range (kHz)

TYPICAL Q-SWITCHED PERFORMANCE *

Pulse peak power (kW)
Puise energy (mJ)
Puise width FWHM (ns)
Average power (W)

SERVICES
Max ambient temperature ("C)
Electrical consumption at CW spec. power (kW)

ELECTRICAL REQUIREMENT

System controiler unit

Power supply unit

(50/60Hz) 2207240V 18, N & £

A (50/60Hz) 340/440V 30 & E (A/phase)
B (50/60Hz) 180/250V 3@ & E (A/phase}

COOLING WATER REQUIREMENTS
Chiller/(Cooler) unit

Minimum pressure {bar)

Maximum pressure (bar}

Water consumption at 20°C ()/min)
Maximum waler temperature {"C)

LAMP LIFE
Guaranteed (hrs}
Nominai [cont running at rated input] (hrs)

" More 323 1 2vanadle -0 Irch Jual prodt suer {8007 sheets.
T Mo of TER. SU0U's o« 8 dvarlete B 7 vme camie aser 38 an opticn

4(1.5)
1-20

35
45

CW200
CW600
21

CL30HGB

1500
2500

B- 24

15
Optional

sLsezra™

CW200
CW600
2

CL30HGB

1500
2500

CW200
CWe00

9
17

(CCL100)
2
5
75
20

800
1000

1064nm

CW200
CW600

9
17

(CCL100)

15

Standard

$L883TQ

TEM,,
20

4
<13
17
25
3(1)
1-30+

Cw200
CW600

9

17
(CCL100)

2

5

75
20

800
1000

15
Standard

$SL905TC
TEM,,
28
5
<13
17
3
4(15)
1-30

TEM,,
1kHz
87
7
80
7

35
6 <

CW200
CW600

1
22

(CCL100)
2 .
5
95
20 -

400
600




sLatzT
TEM,,
9

Optional

sLo121Q
TEM,,

w200
CW600

9
17

(CCL100)
2
5
75
20

800
1000

SLIOSTAG
TEM,,
5

5
<13
<0.87
35
6(2.0)
4-10

TEM,,
AkHz
114
125
110
5

3
6

CWw200
CW600
1
22
(CCL100)
2
5

9.5
20

400
600

SL1301
MM
180
6
32
43
12
2
N/A

~

CW200
Cwe00

12
24

(CCL100Y
2
5
10
20

400
600

SL1302 SL1308
MM MM
110 90

6 5
13 8
175 11
1 6.5
3 2
N/A N/A

SL1302a SL13080
MM MM
110 90

6 5
13 8
175 1"

11 65
7(25) 6(2.0)
1-25 1-25
MM MM
1kHz 1kHz
260 200
29 20
110 100
29 20
35 35
7 6
Cw2eo w200
Cwaon Cw600
12 1
24 2
(CCL100) (CCL100)
2 2
5 5
10 95
20 20
400 400
600 600

Uicvcuas product dalasnests en & the procacts shown here are avaiiable as Acrobat POF fi.es tor e-mar g

st1308T*

TEM,,

18

5
<13
17
25

2
N/A

stLi130870"

TEM,,
18

CW200
CW600

1
22

(CCL100)

95

)
&

400
600

35
85

CW200
CW1200

16

(CCL200)
2

5
15
20

400
600

ctwao2
CW1200x2

37

(CCL200)x2
2
5
30
20

400
600

Centact ys with your proposed anp! 2af or ard e wil g.ve you every assistance
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SPECIFICATION

Type - Q-switched Nd'YAG Lasers

Singie rod oscillator E . . . .

Twir rod oscillator : . . .

Single rod cscillator and single rod amplitier ! .
Twir rod ostillator and twin 1od amplifier :

Bireinngence compensation : . . .

Laser gumping by linear Xenon flashlamp(s!

) 1 1 1 1 L2 2 2 2
Parameter Rep. Rate  Wavelength (it §  SLa01  SL4DITD  SLAD4  SL404T@ | SL452 SL454 SL803 S
. . . .

Resonalor - Telestopic multimeds

Em rmm - . -
<. Siahie
PuseEnergy (I~ o T Upto 10k 1064 S 4 320 ) 400 600 450
; i 532 55 10 125 2 140 210 Lo
355 2 3 55 6 - 6 100 14)
266 15 3 30 8 35 50 80
Up to 30Hz 1064 150 30 280 70 350 500 ST
53; 40 7 80 20 120 170 o0
355 15 2 40 10 50 70 100
266 10 2 20 5 % 35 50
Up te 50Hz 1064 140 20 60 200 350
532 35 5 15 60 9%
355 10 1 4 2 40
266 5 1 3 10 20
S : Up to 100Hz 1064
i 532
Pulse Duration {as}® . = T Nominal FAHM. =2 1064 7 7 13 13 13 13 13
T 532 6 6 12 2 12 12 BV
355 5 5 1 1 1 i} .on
266 4 4 10 10 10 10 10
Beam Divergence {full angle) at 1064am  Muitimode 08 08 08 08 © 08
{mrad) : TEM,, (% diffraction limit) - 30 30
m - : - <10 13 <10 13 <10 <10 <10
Pointing Stabifify. (xyirad) 90% of snots 50 50 50 50 50 50 : 50
Beamn Dlme{er(m) S0 Nominal 4 2 6 3 6 8 8

Parameter Rep. Rate  Wavelength vm SL404G  SL406G | SL452G  SL454G  SL456G SL8036

Resonalox"r “Guassian-coupled mulimoce

Puise Energy (i) > S Upto 10H 1064 300 450 400 650 800 - %0
. - 532 140 20 170 300 326 400
355 60 80 65 120 /0 ¢ 200
26 35 50 55 70 80 °
Up to 30Hz 1084 250 350 500 600 : 700
532 ) 140 200 20 . 250
355 % 55 70 100 ° 120
266 20 30 3% ) 50

S Uptoso 1064 200 300 350

: 532 70 100 120

355 30 a0 45

266 15 % 30
Pulse Durafion(ns)® - . . Nominal FWHM. =2 1054 69 o X 69 69 69
i3 ey 532 5.7 57 5.7 57 57 57
355 46 46 46 46 45 46
} 26 35 55 35 35 35 35
Beamnwmanmn(mad)” T Fuliangle 05 05 05 5 0.5 05
Pointing StatilRy (eprad) - 90% of shots > 7 37 37 37 a7 a7
Bt {mm Nominat : 6 8 6 8 95 ¢ 8

B- 28



SPECIFICATION

SL850 Series $12400/2800 Series SERIES SL600 Series

.

Type - Puised Nd:YAG Laser with single rod oscillator

Laser pumping by single linear Xenon flashiamp

Resonator - TEM,, .
Stable muitimode .

2

4

4

4

4

4T SL805 | SL852  SL854  SL856  SL8585

5
<

4

SL2400 SL2800

1

1064 1064
50 8

B- 29

Model SLG603 SL603T SL6S50 SL650T

1064 1064
70 12

500-1000 500-1000 800-2000 800-2000

35 6
12 25
<5 2
6 25
< 12
<100 <100

Randem Random Random Random

>800 >800
>1000  >1000

3 1190 1250 1500 1750 2000
0 450 500 600 700 750 5 &
170 190 200 250 300
3 S0 100 110 130 150 17 3
800 950 M0 1300 1500 a3 2
260 320 350 430 500
b 120 140 160 180 200 6 23
g 70 )
i 75 80 & % i —
700 800 90 1000
) 200 240 270 300 0 a0
: % 100 120 150
k 30 40 50 60
100 200 5500 5500
50 100 800 >800
3 13 13 13 13 13 2 25
11 1 1 1" 1
) 10 1 10 10 10
65 65 7 7
08 08 08 08 08 3 3
2 2 2 2
B 10 <10 <10 <10 A0 12 12 g8 B85 8 i
k 50 50 50 50 50 <50 0 - . o
i 45 95 95 12 12 4 6
S18526 SL854G Sies66 Stssec | JMMN SLG0O Series pulse duration
. - * . - TYPICAL SL658 PULSE
12
100 1250 50 1750 2000 ;
500 600 750 850 1000 ‘
260 300 370 400 550 s
100 120 140 160 180 § e
B0 90 1100 1300 1500
300 450 550 650 750 § o
150 250 280 330 370 o
70 80 80 100 10 °] 5 = 25 ey 20
700 800 900 1000 - e
% 320 400 500
120 150 200 250
3 15 50 75
69 69 69 69 69
57 57 57 57 57
46 46 46 46 46
35 35 35 35 35
65 05 05 05 05
3 3 14 14 37
95 95 95 12 12



ALL MODELS (Ex. SL600 Series)

Pulsetopulse 1064
99% of shots 532

(%) 355 <6
266 <10
Over 8hours 1064 3
+3°C(%) 532 S5
355 <6
266 ® <10
Linear 1064 >98%

Normal 0
Telescopic with etalons 0.06
Gaussian with etalons 0.15
With SI100 seeder 0.003
0.5
SL400, 450. 800, 850 >10
SL2400 >50
SL2800 >150
SL400-850 SERIES PACKAGE OPTIONS
Power supply Packages
SL400 a (600mm)
SL450 (10H2) a (600mm)
SL800 b (780mm)
SL850 (10Hz) b {780mm)
SL450 (>10Hz) ¢ (870mm)
SL8S0 (>10Hz) d (1140mm)
SERVICES ALL MODELS (Ex. SL600 Series)
Upto10Hz Upto50Hz Upto 100Hz
SL400 Series 2kVA 3.5kVA
SL450 Series 3.5kVA 6.5kVA 7.5kVA
SL8OO Series 3 5kVA 6 5kVA
SL850 Series 6.5kVA 12kVA 12kVA
SL400 Series* 1 Ymin 2 lfmin
SL450 Series* 2 I/min 4 |/min 9.5 I/min
SL8OO Series 2 l/min 4 {/min
SL850 Series 4 lfmin 8 l/min 10 I/min

CONTROLS & INTERFACES

B- 30

NOTES

1. §32am 3ng 266nm energies &e specifiec with a fype Il KD'P SHG
i oecifizd with a fyne | KD*P SHG

and 100Hz modets.)

2. Suftix T denctes TEM,, operaticn. Availabie on aii telescopic
resonalor fasers. TEM,, outputs are typically 25-35% of the
multmode energy for P

iators ang oscitlatoramplitiers
respectively. and are approximately haif the beam diameter

3. Surgle iongeudinal mode (SLM: operation is availabie using
Spectron SL100 Injeciion Seeder OPSS laser (2xcept Micro-0}
SLM gperation is availabie onty with TEM,,, and Gaussian senes
fasers. Insert:an loss with seeder 1S <10% al 1064nm_ while 3 gain
o up 1o 20% i observed at 355nm

4. insertion loss for ataions is 10% and 20% for Telescop: and
Gaussian lasers respectively. Ereqmy stabilily may also be degraded

5 Timing jitter with the seecer s «1.0ns.

6 Puise length specifications apply &l up to 10HZ uniess oiharwise
noted Pulse dusaticns increase at higher PRfs

7. Standard laser head packaoes are designed to allow full flexibility
to add accessories. ftenatives are available for added
compactness. Certair accassoty and upgrade :estriclions apply 1o
aftersalive packages daias on reguest

8. Hich power or rep-rate system:
iong term power stability

juire autc-tuning for optimum

Dauble pulse O-switch option s avaifable or ali SL400-850 series
tasers.

SL400 & SL450 series ascitiator-onty lasers are available as UPG
versions ihat aliow for huture, held upgrade te oscilator/amplitier
ian. Further details on request

PROSONTS Iss. 2 MAI 2002 Proned In England CM3



PULSED Nd:YAG LASERS

1

v
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1 Pian - 812450 Laser Head
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N
Plan - SL2850 Laser Head = e =
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Side - SL2450/2850 Laser Heads
% i
5
2 - A i -
¥
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4
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A SL2450 Power Supply Unit SL2850 Power Supply Unit

=8 SL600 SERIES PULSED Nd:YAG LASERS
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B NOTES
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SL603 & SL650 Laser Head
= 0 ’::i B oo™ R : — r} 4 i
SLE03 Power Supply Unit SLE50 Power Supply Unit
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PULSED Nd:YAG LASER

SL400/850 SERIES PULSED Nd:YAG LASERS

777777777 . e

A4
I 7-
4
-
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Y : -

Pian - 1.1m & 1.4m twin heads

- B -

SL400/850 Power Supply Units

e
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SPECIFICATION

Wavelength (ym) 10.6
Output Power (Specified/Max) (W) 30/40
Beam quality (M?) <11
Beam Waist (2ay) (mm) 48
Beam divergence (mrad full angle) 31
Beam waist location (m) measured from outpui coupler 10
Pointing stability (mrad) <02
Typical power stability (= % after warm up) 50
Cocling (I/min) (de-ionized water) 10
Polarisation random/linear*
Strike voltage (kV) 2
Specified operating current/absolute max. (mA) 20/24
Dynamic Range (with 5:1 attenuating shutier) 10:1
Max pulse frequency (Hz) (cooling fluid dependent) ** 5000
ELECTRICAL REQUIREMENT

SINGLE PHASE

110V/60Hz (A) 4
230V/50Hz (A) 2
COOLING REQUIREMENTS

Min/max pressure (bar) 2/5
Water cooling capacity (W) 200
Temperature ('C) 15-25
GASES

* Ootional =~ With deraled power

J‘Fﬂi =
Wavelength (um) 10.6
Output Power (Specitied/Max) (W) 12/14
Max peak power (W) 25
Beam quality (M) (>% TEM,,) 1.3(95)
Elipticity 11
Beam Waist at output (2ay) (mm) 20
Beam divergence (mrad - full angle) 7.5
Polarisation linear (vertical)
Typical power stability (+ %variation after warm up) 20
Dynamic power range (%) 0-100
MODULATION
Range (kHz) 0-100
Max. frequency (kHz) (100% mod depth)** 5
Min. frequency (kHz) (0% mod depth)** 25
Rise/fall time (pisecs) 70
Cooling Type waler
ELECTRICAL REQUIREMENT
DC supply (V/A) 32-48°/8
COOLING REQUIREMENTS
Water consumption (I/min) 2
Temperature {"C) 15-25
GASES
y Cyile

Note
Sgect
afernative output wavelengths (9.3, 9.6 pmi. beam Jaiivary

106
40/50 70/80 110/120
<11 <11 <11
48 48 48
31 31 31
097 10 115
<0.2 <02 <02
40 40 40
28 28 36
random/linear*  random/linear*  random/linear*
25 30 <45
32/35 32/35 32/35
10:1 81 81
5000 5000 5000
6 6 6
3 3 3
2/5 2/5 2/5
300 400 650
15-25 15-25 15-25

Sealed unit - no gas consumption

SLR025 ~ SLROZ5AC
106 10.6 10.6
12/14 25/30 25/30
25 50 50
1.3(99) 1.2(98) 1.2(98)
11 11 1
20 20 20
75 Tk 4
linear (vertical)  linear (vertical) linear (vertical)
40 20 40
0-100 0-100 0-100
0-100 0-100 0-100
5 5 5
25 25 25
70 70 70
air water air
32-48"/8 32-48°/16 32-487/16
N/A 3 N/A
N/A 15-25 N/A

Sealed unit - no gas consumption

nigh frequency (acousto aptic modulated) units.
¢am expanders and ultra stable cutput units

B- 34

106
1107120
<11
31
1.15
<0.1
40
36
random/linear*
<45
32/35
100:1
5000

crossed
3.0
0-100

0-100
5
25
70

waler

32-48%/32

15-25

106
220/240
<11
48
31
115
<0.1
50
72
crossed
<45
32/35
1051
5000

2/5
1300
15-25

crossed
50
0-100

0-100
S
25
70
air

32-487/32

N/A
N/A



SPECTRON DPC CO, LASERS

i ’ SLC110B OC CO, Laser
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DC & RF CO, LASERS

SPECTRON RF CO, LASERS
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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

P oediowas e ot e Gomeral jet Seite 1

edgewave
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

P ocdgeware e iialeg LTl prl Seite 2

edgewave
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Conventional Slab Laser

Scheme

uniforen pump
intersity
atsiabsurfaces

elastomer and
ASE absorbers
on slab edges

Q-switch

incident beam

pump transition / end regions are critical laser slab

N
"
s M3 partial reflector
a1 074 DR AT T wss
length *—l

thermal deformation

e IR T SO I AR O

P edenvare prowntainon Lrenerad (it Seite 3

edgewave

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

P oedaed o cudeettatiow Lreneral prt Seite 4

edoeaWayVve

G
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Scheme of INNOSLAB

output
beam
M,
. M, modulator
diode beam
. slab
stack shaping
Pedzess 33 ¢ reesentation Ureneral p Seite 5

edgewave
INNOSLAB Scheme

Pockel
cell

--
a.-_-~
- v — > w— AP

Polarizer X-Z Plane

M1

M2
l——'lr—"l@
aeayena) )

e

Y-Z Piane

Predgewan cproctiatna Ooneral pot Seite &

edgewave
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INNOSLAR - 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 eduenat ¢ presentation General pot Seite 7
edgewave
Intensity Distributions and Pulse Shape
Tek Run 2 SOCst Sample iy
; tJ \ mstogram
£ Pt
‘ u N .
e R LT — TR TR e 18 Dec 2001
17 23 49
Seite 8

P adgenaoprewentation-General ppt

_edgewave
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Pulse Behavior of the IS8I-E

8
S

80
30
70 —— 50kHz
= 1l —O— 40kHz
% 80 ko —4A— 30kHz
° < —O0— 10kHz
=
F 7T
3 w0 i
2 2 1s)
€
2 L
20 10 |
10
L 1 L A 1 1 L 1 | — 5 1 i L 1 P | A 1 i H A L e 1 i 1
100 120 140 180 180 200 220 240 260 100 120 140 160 180 200 220 240 260
Pump power(W) Pump power(W)
P 'algewavciprescntatoaiGeneral ppt Seite 9

edgewave
Products Examples IS-, Boxtar- and A-Serie

Boxtar-Serie

P adgewavciproseatston' General ppt Seite 10

edgewave
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Product examples: E/O g-switched lasers

1S4i-k IS81-E IS411-E
Wave length (nm) 1064 1064 532
Average power 40 W 80 W 15
Beam quality (M%) <2 <2 <2
Pulse rate 0 -50kHz 0 - 50 kHz 0-50kHz
Pulse energy @ 5kHz 4 md 6 mJ 2mJ
Pulse length @ 5 kHz 6 ns 6 ns 5ns
Potarnsation >1001 >100:1 >100 1
Beam geometry < 20% elhiptical < 20% elliptical 10% elhptical
Diameter 2mm 2mm 2 mm
Divergence (full) < 1.2 mrad < 1.2 mrad < 0.6 mrad
Energy stability < 3% < 3% < 5%

I G e U S

sdgewave

Application Example: Laser selective

sintering

Seite 11

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

Performances:

Structure size down to 50 pm

P oodaoware owntcr e Loematat it

Seite 12
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Application Example: Laser induced reactive

Epitaxie

Substrat O

Plasma-
fackel

Vakuum-
Kammer

Turbomolekularpumpe

Ni/Au Kontakt

A Kontakt

Intensitit [w. E.]

300 400 500 §00 700 800
Wellenlange [nm}

I edgen s eqeenanon Lrehera pot

Seite 13

edgewave

Application Example: Laser Polishing

Short pulse >
high glance

high average power > high
productivity

high efficiency > low operation
cost

long life time > reliability

freundiche Genehmigung vom ILT

¢ edgenare peowntatiee Genera ppt

Seite 14
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Application Example: Structuring of a
connector tool

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

Seite 15

I wdacwar o reewenratne. {-aaral poi

_edgeuwuave

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

Material: Natural stone
Speed: 20.000 pits/sec

Pit size: 50 ym

Aera/Stop: 600 x 600mm2

Seite 16

2 oedgena ¢ rowntatka Cem 2 ppt

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

Separation of PCB components

Removing of lacquer for contacting

P cdgowasenresentation General ppt Seite 17

edgewave

Application Example: Drilling of ceramic

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

I cdgenare peeemath w {cneral ppt Seite 18

edgewave
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Application Example: Drilling of transparen”
material

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

P edaenare prewnnation General ret Seite 19

_edgemave

Application Example: Drilling of metall

Material: Steel
Thickness: 1Tmm

entrance 60pm exit 40um In cooperation with ILT

P edgewasc.peowntatna General pet Seite 20

_edgewave
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Absorption properties of glass

Excimer (YAG/YVO, -
e | -
g §.°_
80 i e 0}
2 I B
60} T ‘
_5 : laserbeam
ol ]
O T fouussing
2 .
< : Optics
o} -
2 / focal point
0,2

Wavelength X [um]

glas substrate

Predgewsveyreaent ation' General ppt Seite 21

edgewave

Application Example: Laser Engraving

Short puise >
low threshold energy >

small point > high resolution

high reptition rate > high
productivity

high efficiency > low operation
cost

long life time > high reliability

P wdpenavepresentatioarOenersl ppv

Seite 22

edgeuwave
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Structuring of glass

laserbeam

focussing
Optics

" T, " - -
.~ e .g;a-s A
R Ve - substrate
4 s - O A
» N
drilled hole
P oduewate Mowiitatea troneral et Seite 23

edgewWave

Application Example: Drilling of transparent
material

Tested Material:
Flutglas

BK7
Quarz
Duran
Saphire

Material: BK7
Size: 50x50x80mm
Diameter: 0,6mm

P alrewaerrowntatis Ueneral oot Seite 24

edgewave
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Application Example: Cutting of sheet glass

Glass sheet 0,1 - 0,2mm thick

Sheet glass 4mm thick

P edgewmcprescatatroniGeneral ppt Seite 25

edEgewave

Application Example: Surface Structuring

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

P wdgewarcywosentatiomencral ppt Seite 26

edgewave
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Application Example: A Vacuum Tool

Material: Suprasil
Wavelength: 532nm
Pulse rate: 5 kHz
Pulse energy: 1mJ

Layer: 40 uym
edoelave
Summary: Features and Applications
U.S.P. of INNOSLAB Precision applications:
- high beam quality - 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

e 8

edgeWave
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Our 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

8c g Blave
Contact

Seite 29

Address: EdgeWave GmbH
Steinbachstr. 15
52074 Aachen

Tel.: 0241 8906 151
Fax: 0241 8906 534
Email: info@edge-wave.com

www.edge-wave.com

TR Nt

edgewave

C- 15
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- EdgeWave

At the Leading Edge of Laser Technology’
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Die Lasertechnologie gehort zu den zukunfts-
wessenden Technologien unserer Zeit Sie
faszintert micht nur durch die Energie, Prazision
und leuchtende Schonhert des Laserstrahls,
sondern auch durch thr enormes Anwendungs-
potenzial Die Lasertechnologie ist aus vielen
Bereschen des modernen Lebens nicht mehr
wegzudenken und pragt nachhaltig die indus-
tnelle Ferbgung, die Medizin- und Umwelttech-
nik, die Mikro- und Nanotechnologie sowie die
Informations- und Kommunikationstechno-

logie

Schon sait 1985 beschaftige «ch mich intensiv
mit der Lasertechnologie. Am Fraunhofer-Insti-
tut fur Lasertechnik 1n Aachen habe ich mit
memnem Team aktiv die Entwicklung innovativer
Diodeniaser und diodengepumpter Festkor-
perlaser vorangetrieben Hier wurde auch der
Grundstem fur die INNOSLAB-Technologte
gelegt Im Janr 2001 entschied ich mich zur
Ausgrundung — EdgeWave war geboren

Heute sind wir der weltwerte Technologiefuh-
rer in der INNOSLAB-Technologie und arberten
kontinuierlich an innovativen Konzepten, die
unseren Kunden neue Honzonte i der Ferti-
gungstechnik eroffnen. Als Kunde durfen Sie
sich darauf verlassen, dass Ihre Aufgabenstel-
lung bei uns die hochste Prioritat genteBt. Nut-
zen Sie die Starken der INNOSLAB-Technologie

zum Vortet Thres Unternehmens

Laser rechnplogy 1s destined to revolutionize
the sutare Tl fasunation stems pot only from
the e neray, precsion and stunr ng brithance
nf the 1aser heam, nut also from its immense
petortal ir terms ot applications Laser tech
7ology has necome an :ndispensable part of
many aspects of modern iife, and has brougnt
atout iasting changes n the helds of industral

manufacturing medical and environmental

eNgINeering, mMicro- and nanctechnoioay, and

information and communicalions tecnnoloay

My own in-depth involvemert n laser tech-
noiogy dates back to 1985 Whiie working at
the Fraunhofer Institute for Laser Technviogy
n Agchen, my team played an active part ir
aavancing the development of innovative diode
iasers and diode-pumped solid-state lasers. It
wds here, 00, that the first steps were taken
toward the invention of INNOSLAB technalogy
In 2001, I decided to form a company - and

EdgeWave was born.

Today, we are world leaders in INNOSLAB
technology and continue to worx on nnovative
weas tha' promuse to open up new Renzons in
oroduction engineering for our rustomers

As Qur customer, you can rely on us ‘0 provede
vou with *op-pnienty treatment for vour v
particular requirements Benent from the
strengths of INNOSLAB technolocy erd watch

vour business grow!

C- 18
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EdgeWave ist Lieferant fiir Systemherstelfier
und Engineering-Partner sowie fir Endanwen-
der, die applikationsspezifische und damit maB-
geschneiderte Laser bendtigen. Die Anwender
der INNOSLAB-Technologie kommen aus der
Glas-, Keramik-, Halbleiter- und Automobilin-
dustrie, dem Werkzeug-, Formen- und Mobel-
bau sowie der Mikro-, Werbe-, Medizin- und
Analysetechnik.

EdgeWave is a highly innovative provider of
high-end laser beam sources. The Aachen-
based company was one of the pioneers in the
conception of INNOSLAB technology and now
leads the international field in this new area

of technoiogy. INNOSLAB lasers count among
today’s most efficient production tools, with a
unique combination of high power output, high
pulse frequencies, beam quality and scalability.

They allow users to improve existing manufac-

C-19
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turing processes and extend them to new types
of products.

The range of services offered by EdgeWave
inciudes the development, manufacture and
marketing of solid-state iasers, diode lasers
and peripheral components, together with con-
sulting on the deployment of such sources. As
an internationally oriented company, EdgeWave
maintains close ties with a network of expenen-
ced laser users and component manufacturers

who rely on the latest in advanced technology.

EdgeWave supplies its products to system
manufacturers and engineering companies and
to end users who need application-specific, tai-
lor-made laser solutions. Users of INNQSLAB
technology can be found in many branches of
industry, including glass, ceramics, semicoduc-
tors, car manufacturing, tool- and die makmng,
cabinet making, microengineering, advertising,

medical engineering and analytical tools.




Das Kernprodukt von edgewave ist ein dioden-
gepumpter Festkorperlaser, der auf dem inno-
vativen SLAB-Konzept basiert - cer INNOSLAB-

Laser.

INNOSLAB-Laser verfiigen durch die optimale
Kombination aus Kristaliform, Kiihlung und
Resonatordesign gegeniiber anderen Laser-

konzepten Uber besondere Eigenschaften:

» Kurze Pulsdauer und hohe Pulsspitzen-

leistung

= Hohe Strahlqualitat nahe dem

theoretisch moglichen Maximum

» Hohe Leistung und Skalierbarkeit

« Kompaktheit und groBe Zuveriassigkeit

* Hohe Effizienz

INNOSLAB — Die Technolot
INNOSLAB — The Technology

£dgewave’s 2y product s 2 diode-pumped

solid-state iaser, based an the innovative

SLAB concept - the INNOSLAB laser.

Through an optimal combination of
crystai shape, cooiing and resonator
design, INNOSLAB lasers possess special
qualities not found in other types of
laser:

a clur

& ¢

ation and tugh peak output

High beam quality approaching the

thepreticai maximum

« thgh performance and scalability

« Compact design and outstanding retiability

« High efficiency

Intensitat Intensity

C- 20




Unser Standard-Produktspektrum umfasst
INNOSLAB-Laser mit unterschiedlichen Aus-
gangsleistungen, in verschiedenen Betriebsar-
ten und mit einer Auswahl von definierten Wel-
lenlangen. Wir unterscheiden grundsatzlich
cw-Laser, gepulste Laser, E/O-gutegeschaltete
Laser und luftgektihite Laser,

INNOSLAB-Laser Konzept
INNOSLAS Laser Concept

Qur standard product portfolo encompasses

INNOSLAB tasers with vanous outout power

choice of defined wavelengths, A basic distine-
tion s drawn between continuous-wave lasers,
puised lasers, electro-optical Q-switched lasers

and air-cooled iasers.

it iaiy
st st
e ;
o 1
Wy H
-
- gy :
M H
{rodenstape! Stobformung Platte Ausgangsstrahi - HE P
Dioe Stk Beam Shamng  Slab Cutput Beam

Je nach Auslegung eignen sie sich fiir die Bear-
beitung von Glas, Metail, Keramik oder Kunst-
stoff. Die maéglichen Bearbeitungsformen sind
Bohren und Tiefbohren, Strukturieren, Reini-
gen, Polieren, Oberflachenbeschriftung, Innen-

gravur, Trennen und Generieren,

Basierend auf der Technologie und dem Design
der Standardsysteme bieten wir unseren Kun-
den INNOSLAB-Laser an, die spezifisch auf ihre
Bedurfnisse abgestimmt werden kannen.

E/O g-switched Pulsed
1064, 532, 355, 266 1064
80 W 100 W
<2 <2

50 kHz 10 kHz
5ns 50 us
20 m3} 300 m)
1MW 1 kW

C- 21

Der {uftgekuhite £/0-gUtegeschaltete Laser
The Arr Covied £/0 g-switched Laser

Different designs are availabte for the process-
ing of glass, metals, ceramics, and plastics.
Possible machining appiications include drilling
and deep dritling, structuring, cleaning, pofish-
ing, surface marking, sub-surface engraving,

cutting and generation.

We are also able Lo offer customized INNOSLAB
lasers based on the standard system technol-
ogy and design, tailored to the customer’s

specific requirements.

ow D-Series*
1064 1062, 532, 355, 266
200W 20W
<2 <2
- 50 kHz
- 4ns
- 5m)
200w 1MW
* luftgekuhtt  air cooled



| INﬁOSLiAB‘e Innovative Technologie
INNOSLAB — Innovative Technolo

Absolut neu an der INNOSLAB-Technologie ist
die Erzeugung von Bohrungen mit Schacht-
verhaltnissen > 300:1 und Hohirdumen in
Glas sowie das Schneiden von Glas. Fir die
Erzeugung hochpraziser Hohistrukturen in Glas
wird der Laserstrahi von der Ruckseite des zu
bearbeitenden Werkstiickes eingestrahit und
auf die gegenuberliegende Oberflache fokus-
siert. Das verdampfte Material stromt ab. Das
INNOSLAB-Verfahren ist dabei berithrungs- und
gerauschlos.

Die Vorteile des INNOSLAB-Lasers bei un-

terschiedlichen Anwendungen liegen auf der

Hand:

« Prazise und reproduzierbare Bohrungen
beliebiger Querschnitte

» Variabte Querschnitte, z.B. konischer
Verlauf

« Skalierbare Bohrungsiange ohne Verlust
der Genauigkeit

» Drejdimensionale Strukturen

« Hochgeschwindigkeitsanritzen und -schneiden
von Glas, auch fur gekrimmte Konturen

HULTO 0 3G c\

ey O 2 OC .‘f
-;-‘j

¢y 3 Q0O

&+ 000A0
3D-Struktunerung

3D Structuring

\

Bohren Driling

Tiefbohren Deep Drilling

Strukturieren (2D & 3D) Structuring (2D & 3D)
Reinigen Cieaning

Polieren Polishing

Oberflachenbeschriftung  Surface Marking
Innengravur  Engraving

Trennen Cutting

Rapid Prototyping Rapid Prototyping

The outstanding new feature of INNOSLAB
technology s its ebility to drifl fine channeis
with an aspect ratio > 300:1 and create hollow
cavities in glass, and to cut glass. In order to
produce accurate hollow structures in glass,
the laser beam is directed at the workpiece
from behind and focused on the opposite sur-
face, allowing the evaporated material to es-
cape freely. The INNOSLAB process is contact

and noise free

Glas Glass Metall Metal
s .
ese .
oo .o
. wee
—_ eoe
. .
. _
ose .
— .
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Das Anwendungspotenzial der INNOSLAB-Tech-
nologie 1st vielseitrg. Uberall da, wo qualitativ
hochwertig, schnell und innovativ gearbeitet
werden muss, kommt die Technologie zur An-

wendung.

« Elektrontkindustrie, z.B ber der
Prazisionsbohrung von Platinen

* Automaobilindustrie, 2.B fur die
Fertigung von Einspritzdusen

» Werkzeug- und Maschmenbau, z B zum
3D-Strukturieren

» Medizintechnik, z.B. fur das rapd
product manufacturing

« Analysetechnik, z.B fur die Fertigung
von Mikrokuvetten

» Dekorative Gestaltung, z B 2D-Gravur
fur hochwertige Geschenkartikel

* Mobeibau, z.B. zum Schnetden und zur

Innengravur von Flachglas

C-23

» Baugewerbe, ¢£.B. zur rutschhemmenden

Ausrustung pohierter FuBboden

Sprechen Sie uns an. Wir schaffen gemeinsam

mit Ihnen neue Perspektiven.

INNOSLAB technoiogy is surtabie for anam-
merse vanety of appiications Idealiy paced
wherever there is a need fcr high-quality
results. rapid processng and nnovat.ve tecn-

nMaues.

« E'ectronics industry, e.g ardling fine holes 'n
printed circuit boards

s Automobiie ‘naustry, €. the manufocture 0°
fuel injection vahes

» Toolmaking and mecharica! ergineering,
e.g 3D structuting

* Medical engineering, e.g. rapid product
manufacturing

* Aralytical tools, e g Lbe faorication of
microreactors

» Decorative design, e.g. 3D engraving of
luxury qift items

¢ Cabinet making, e g tne cutting and
sub-surface engraving of sheet glass

« Construction industry, e g. epphication of a

non-slip finish to ponshed flooring

Discuss your needs with Ls Together we can

create ~ew persocives

Entlackung einer Platine

warpish R o 32 Creuit Bearo




INNOSLAB-Laser sind eine neue Generation
von Laserstrahiquellen Sie zeichnen sich
gegenuber konventionellen Festkorperiasern
durch zahlreiche Eigenschaften aus, die sich fur
unsere Kunden direkt in einem messbaren Nut-
zen niederschiagen. Das gleichzeitige Erreichen
von hoher Strahlquahtat, hoher Effizienz und
hoher Leistung ber einem auBerordentiich kom-

pakten Aufbau, schafft fur Sie:

o Qualitdt
Die erzeugten Produkte verfugen uber eine
hohere Qualitat. Durch die konzeptbedingte
Prazision in der Bearbeitung von Matertalien
sind z.B scharfere Konturen und tiefere zy-

Iinderformige Bohrungen mogfich.

Produktivitit
Eine schnellere Bearbeitung fuhrt zu hoherer

Produktivitat bestehender Fertigungsprozes-
se, beispieisweise bel der Innengravur von
Glas, dem Struktunieren von Oberflachen
oder dem Bohren von Metallen. Das erhohte
Bearbestungstempo ermoglicht auch den Ein-
satz neuer Verfahren in der Senenfertigung.
Der kompakte und einfache Aufbau begtns-
tigt zusatzlich auch den mobilen Einsatz des

Systems

Innovation

Das innavative Konzept des INNOSLAB-La-
sers ermoglicht neue Fertigungstechniken

wie das T:efbohren oder Trennen von Glas.
Das unterstutzt Sie ber der Kreation neuer

Produktideen

INNOSLAB fasers represent a new generation
o7 Iaser beam sources. By comparison with
corventional sohd-state 1asers, they have
nrumercus nostive characteristics that can be

translated into tangible benefits for our cus-

tomers The ability to obtain high beam quality,

high efficiency and high output simuitaneously

from an extremely compact unit gives you.

-

Quality

The fimished products are of superior quaitty.
The intninsic precision of the system design
allows matenals to be processed with impro-
ved features such as sharper contours and

deeper cylindricat dnilf holes

Productivity

The higher processing speed contributes to
greater productivity in existing manufactuning
processes involving, for instance, the sub-
surface engraving of glass, surface structur-
ing or drilling into metal. Faster cyde times
also allow new technigues to be employed in
senes production limes Moreover the simple
compact design aiso facilitates the svstems

use in mobtle apolications.

Innovation

The innovative design of the INNOSLAB laser
opens the way to new product:on techriques
such as deep dniting or separation of glass
Such capabiities will enable you to create

ideas for new products.

C- 24




+ Technological Know-how from the Outset « You Can Rely on us

EdgeWave was a pioneer in the development Place your trust in EdgeWaves expertise. The
of the new INNOSLAB concept, and 15 a close relationship we enjoy with our custo-
world leader 1n this area of technology. We mers i1s based on our reputation for refiabihity

remain at the forefront of technological pro-
gress in ali of our daily activities. » The Whole is More than the Sum of its Parts

EdgeWave 1s just one company in an inter-

» Quality Down to the Last Detail national network of expenenced laser speci-
Because we at EdgeWave know that the qua- ahsts and component manufacturers
ity of your products depends on the quality Convincing technological results can only be
of our lasers, we respect the need for quality achieved through the integration of skils and

down to the last detasl. resources.
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Die stdndige Weiterentwickiung von Produkten
erfordert auch in Zukunft anspruchsvolle und
flexible Werkzeuge und Fertigungsverfahren.
Die EdgeWave GmbH stellt sich nicht nur den
Entwicklungen, sondern treibt sie zusammen

mit ihren Kunden aktiv voran.

Aus dem Trend zur Miniaturisierung, zur Inte-
gration komplexer Bauteile und zur individu-
alisierten Massenproduktion sowie durch ein
wachsendes dsthetisches Bewusstsein ergeben
sich permanent neue Anforderungen an die
Produktgestaltung, das Design und die Ferti-
gungstechnologie.

EdgeWave begegnet diesen Anforderungen mit

den passenden Losungen.

Die nachhaltigen Weiterentwicklungen der
INNOSLAB-Laser sind somit konseguent und

umfassen beispielsweise:

« Skalierung der Leistung in den
kW-Bereich,

« zeitliches, raumliches und spektrales
Engineering der Laserstrahien.

EdgeWave unterstitzt Sie bei der Gestaitung
Threr Zukunft.

EdgeWave — We are pushing the edge of laser
technology.

The need for constant product evolution will
continue to rely on the availability of sophisti-
cated, flexible tools and manufacturing proc-
esses. Edgewave GmbH is not only a provider
of solutions but aiso works in close contact
with its customers to futher push the limits of

technological progress.

The continuing trends of miniaturization, the

C- 26
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" Applications:

Dibd§ end purphied; cw INNOSLAB lasers |

e Precision cutting
e Precision welding
¢ Microprocessing
« Rapid prototyping

Model: IS xxxx-xx C

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

C- 28



IS 1064-50 C Specifications

Output Beam
Laser medium Nd:YVO4
Wavelength 1064nm
Beam quality M2 <2
Output power cw 50W
Polarisation > 1:100
Beam roundness (far field) < 10% elliptical
Waist location 20mm to window
Diameter at window 2mm
Divergence full angle < 900 yrad
Point stability < 180 prad
Warm-up time, from cold start <5 min

from standby < 1 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700 W
Chiller 230V, 50 Hz
Power, maximum a50 W
Operating ambient Temperature 15° to 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15kg
Supply incl. Chiller 60 kg

Note Specificattons are at tactory settings and subject to change without notice

— ok

<

edgewave

Innovative Laser Solutions

EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany
Tel.: +43+241+8906-151, Fax: +49+241+8906-534
email: info @ edge-wave.com, www.edge-wave.com
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IS 1064-100 C Specifications

Output Beam
[Laser medium Nd:YVO4
Wavelength 1064nm
Beam quality M2<2
Output power cw 100W
Polarisation > 1:100
Beam roundness (far field) < 10% elliptical
Waist location 20 mm to window
Diameter at window 2mm
Divergence full angle < 900 yrad
Point stability < 180 yrad
Warm-up time, from cold start <12 min

from standby <4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1,5 kW
Chiller 230V, 50 Hz
Power, maximum 1 kW
Operating ambient Temperature 15°to 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15kg
Supply incl. Chiller 60 kg

Note. Specifications are at factory settings and subject to change without notice
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edgewave

Innovative Laser Solutions

EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany

Tel.: +49+241+8906-151, Fax: +49+241+8906-534

email: info@edge-wave.com, www.edge-wave.com
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INNOSLAB 1064-200 C Specifications

Output Beam
Laser medium Nd:YVO4
Wavelength 1064nm
Beam quality M2 <2
Output power cw 200W
Beam roundness (far field) < 10% elliptical
Waist location 20 mm to window
Diameter at window 2mm
Divergence full angle < 900 urad
Point stability < 180 wrad
Warm-up time, from coid start <12 min

from standby <5 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1,5 kW
Chiller 230V, 50Hz
Power, maximum 1 kW
Operating ambient Temperature 15° t0 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 18 kg
Supply incl. Chiller 60 kg

Note: Specifications are at factory settings and subject ta change without notice
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EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany
Tel.: +49+241+8906-151, Fax: +49+241+8906-534
email: info@edge-wave.com, www.edge-wave.com

edgewave

Innovative Laser Solutions
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Diode end pumped, pulsed INNOQSLAB lasers
. Applications: ' . . ' T
e Precision cutting o ' f

¢ Precision welding

* Microprocessing
« Rapid prototyping

Model: IS xooxx-xx P

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

High beam quality

Hower scaleability at high beam quality

Compact setup
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IS 1064-50 P Specifications

Output Beam

Laser medium Nd:YVO4
Wavelength 1064nm

Beam quality M2 <2

max. Peak power 350 W

Average output power 50W

Polarisation >1:100

Beam roundness (far field) < 10% elliptical
Waist location 20 mm to window
Diameter at window 2mm

Divergence fuil angle < 900 prad
Point stability < 180 prad
Warm-up time, from cold start < 12 min

from standby < 2 min

Utility & Ambient Requirements

Powsr supply 230V, 50 Hz
Power, maximum 1.5 kW

Chiller 230V, 50 Hz
Power, maximum 1 kW

Operating ambient Temperature 15° to 35°C
Relative Humidtty, non-condensing 10% to 80%
Dimensions & Weights

Laser head 180x150x480 mm
Supply inct. Chiller 560x460x700 mm
Laser head 15 kg

Supply inci. Chiller 60 kg

Note’ Specifications are at factory settings and subject to change without notice

=1 . e — e e -

(=) d BuwWave EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany
Tel.: +49+241+8906-151, Fax: +49+241+8906-534
Innovative Laser Solutions email: info @ edge-wave.com, www.edge-wave.com
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IS 1064-100 P Specifications

Output Beam

Laser medium Nd:YVO4
Wavelength 1064nm

Beam quality M2<2

max. Peak power 700 W

Average output power 100W
Polansation > 1:100

Beam roundness (far field) < 10% elliptical
Waist location 20mm to window
Diameter at window 6 mm
Divergence full angle < 300 pyrad

Point stability < 60 prad
Warm-up time, from cold start <5min

from standby < 1 min

Utility & Ambient Requirements
[Power supply 230V, 50 Hz
Power, maximum 700 W

Chiller 230V, 50 Hz
Power, maximum 450 W

Operating ambient Temperature 15°to 35°C
iRetative Humidity, non-condensing 10% to 80%
Dimensions & Weights

Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15kg

Supply incl. Chiller 60 kg

Note- Specifications are at factory settings and subject to change without notice
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EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany
Tel.: +49+241+8906-151, Fax: +49+241+8906-534
email: info@ edge-wave.com, www.edge-wave.com
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Applications:
¢ Glass engraving
Marking
Structuring
Precision drilling
Glass processing
Cleaning
Polishing
Pumping of Dye-laser or Ti:Sapphire-laser

Model: IS xxxx-xx E

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 1064-40 E Specifications

Output Beam
Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 1064nm 1064nm 1047nm
Beam quality M2<2 M2<2 M2<2
Average power 40W 40W 30W
Repetition rate range 0 - 50 kHz 0-40kHz 0-30 kHz
Pulse energy” >3md >5md >8mJ
Pulse width* 5-7nsec 6 -9 nsec 9 - 14 nsec
Energy stability” < 2% rms < 3% ms < 3% rms
Timing stability <1ns <1ins < 1ins
Polarisation > 1:100 > 1:50 > 1:100
Beam roundness (far field) < 10% elliptical

aist location 20mm to window
Diameter at window 6 mm
Divergence full angle < 300 yrad
Point stability < 60 yrad
Warm-up time, from cold start < 10 min

from standby < 4 min

Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700 W
Chiller 230V, 50 Hz
Power, maximum 450 W
Operating ambient Temperature 15° to 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15kg
Supply incl. Chiller 60 kg

*Nd:YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz
Note: Specifications are at factory settings and subject to change without notice
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IS 1064-80 E Specifications

Output Beam

Laser medium Nd:YVO4 Nd:YAG
Wavelength 1064nm 1064nm
Beam quality M2 <2 M2 <2
Average power 80w 70W
Repetition rate range 0-50 kHz 0 - 50 kHz
Pulse energy” >3md >5md
Pulse width” 9 nsec 10 nsec
Energy stability” < 3% rms < 3% rms
Timing stability <1ns < 1ins
Polarisation > 1:100 > 1:50

Beam roundness (far field)
Waist location

< 10% elliptical
20mm to window

Diameter at window 6 mm
Divergence full angle < 300 prad
Point stability < 60 prad
‘Warm-up time, from cold start < 10 min
from standby <4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1500 W
Chiller 230V, 50 Hz
Power, maximum 1000 W
Operating ambient Temperature 15° to 35°C
Relative Humidity, non-condensing 10% to 80%

Dimensions & Weights

Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15 kg
Supply incl. Chiller 60 kg

“ Nd YVO4 @ 20 kHz. Nd YAG @ 10 kHz
Note Specifications are at factory settings and subject to change without notice
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IS 532-15 E Specifications

Output Beam

Laser medium Nd:YVO4
Wavelength 532nm
Beam quality M2<17
Average power 15W
Repetition rate range 0-50kHz
Pulse energy” >1,5mJ
Pulse width* 5-6 nsec
Energy stability* < 2% rms
Timing stabiiity < ins
Polarisation > 1:100

Nd:.YAG
532nm
M2 <17
15W
0-40kHz
>25md
5-8nsec
< 3% rms
<1ins

> 1:50

Nd:YLF
523nm
M2<17
13W
0-30kHz
>4mJd

8 - 13 nsec
< 3% rms
< ins

> 1:100

Beam roundness (far field)
Waist location

< 10% elliptical
20mm to window

Diameter at window 6 mm
Divergence full angle < 150 yrad
Point stability < 30 prad
Warm-up time, from cold start < 10 min
from standby < 4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700w
Chiller 230V, 50 Hz
Power, maximum 450 W
Operating ambient Temperature 15°to 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
|Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15 kg
Supply incl. Chiller 80 kg

* Nd YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz

Note Specihcanons are at factory settings and subject to change without notice

®
. 450
4

)

edgewave

Innovative Laser Solutions

C- 38

EdgeWave, Steinbachstr. 15, 52074 Aachen, Germany
Tel.: +49+24148906-151, Fax: +49+241+8906-534
email: info@ edge-wave.com, www.edge-wave.com




IS 355-7 E Specifications

Output Beam
Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 355nm 355nm 349nm
Beam quality M2<17 M2<17 M2<17
Average power W W (519
Repetition rate range 0-50 kHz 0-40 kHz 0 - 30 kHz
Pulse energy* >0,7mJ >12md >2mJ
Pulse width* 5-6nsec 5-8nsec 8 - 13 nsec
Energy stability* < 2% rms < 3% rms < 3% mms
Timing stability <1ns <1ns <1ns
Polarisation > 1:100 > 1:50 >1:100
Beam roundness (far field) < 10% elliptical
Waist location 20mm to window
Diameter at window 6 mm
Divergence full angle < 120 yrad
Point stability < 30 pyrad
Warm-up time, from cold start <10 min

from standby < 4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700 W
Chiller 230V, 50 Hz
Power, maximum 450 W
Operating ambient Temperature 15°10 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15 kg
Supply incl. Chiller 80 kg

* Nd'YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz
Note: Spectfications are at factory settings and subject to change without notice
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Model: IS xxxxx-xx E Dual

U. S. P. = Novel combmaticanffollowmg performances:
e High repetition rate
e Short pulse length b
e High beam quality
+ High average power
o Compact setup
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IS 532-30 E Dual Specifications

Output Beam

Laser material Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 532nm 532nm 523nm
Beam quality M2 <2 M2 <2 M2 <2
Average power 2x15W 2x10 2x10W
Repetition rate range 0to 30 kHz 0 to 30 kHz 0to 30 kHz
Pulse energy” >2x1,5md >2x2,5mJ >2x8md
Trigger of both cavities independently independently independently
Pulse width® 5-8nsec 10 - 12 nsec 16 nsec
Energy stability* < 3% ms < 3% rms < 3% rms
Timing stability < ins <1ns < 1ins
Polarisation 2 x linear polarised

Beam roundness (far field)
Waist location

< 10% elliptical
30 mm to window

Diameter at window 6mm
Divergence full angle < 60 urad
Point stability < 15 pyrad
Warm-up time, from cold start 15min
from standby 5min

Utility & Ambient Requirements

{Power supply 230V, 50 Hz
Power, maximum 1,5 kW
Chiller 230V, 50 Hz
Power, maximum 900 W
Operating ambient Temperature 15°to 35°C
Relative Humidity, non-condensing 10% to 80%

Dimensions & Weights

Laser head 220x150x480 mm
Supply incl. Chilter 560x460x700 mm
Laser head 20 kg
Supply incl. Chiller 60 kg

* Nd:YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz
Note: Specifications are at factory settings and subject to change without notice
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IS 1064-80 E Dual Specifications

Output Beam

Laser material Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 1064nm 1064nm 1047nm
Beam quality M2<2 M2 <2 M2 <2
Average power 2x40W 2x40W 2x30W
Repetition rate range 0 to 30 kHz 0to 30 kHz 0 to 30 kHz
Pulse energy” >2x3md >2x5mJ 2x10mJ
Trigger of both cavities independently  independently  independently
Pulse width™ 5 -8 nsec 8- 10 nsec 10 - 12 nsec
Energy stability* < 3% ms < 3% rms < 3% rms
Timing stability <1ns <1ins < 1ins
Polarisation 2 x linear polarised

Beam roundness (far field)
Waist location

< 10% eliiptical
30 mm to window

Diameter at window 6mm
{Divergence full angle < 150 prad
Point stability < 30 pyrad
Warm-up time, from cold start 15min
from standby 5min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1,5 kW
Chiller 230V, 50 Hz
Power, maximum 900 W
Operating ambient Temperature 15° to 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 220x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 20 kg
Supply incl. Chiller 60 kg

* Nd:YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz

Note: Specifications are at factory settings and subject to change without notice
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Ing ° ¢
e Structuring
e Precision drilling

» Glass processing

e Cleaning

e Polishing

¢ Pumping of Dye-laser or Ti:Sapphire-laser

Model: Boxtar

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

Short puise length

High beam quality

High average power

Compact setup

® & ¢ o o
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Boxtar | Specifications

Output Beam

Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 1064nm 1064nm 1047nm
Beam quality M2<2 M2<2 M2<2
Average power 20W 20W 15W
Repetition rate range 0 - 30 kHz 0-30kHz 0-20kHz
Pulse energy* >1,5md >2,5md >4mJ
Pulse width* 5-7nsec 6 - 9 nsec 7 - 12 nsec
Energy stability* < 2% mms < 3% rms < 3% ms
Timing stability <1ns <1ins <1ns
Polarisation > 1:100 > 1:50 >1:100
Beam roundness (far field) < 10% elliptical

Waist location 20mm to window
Diameter at window 6 mm

Divergence full angle < 300 pyrad

Point stability < 60 yrad

'Warm-up time, from cold start <10 min

from standby < 4 min

Utility & Ambient Requirements

Power supply 230V, 50 Hz

Power, maximum 400 W

Chiller (industrial water) 230V,50Hz

Power, maximum 230 W

Operating ambient Temperature 15° to 35°C
|Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights

Laser head 180x150x480 mm

Supply incl. Chiller 560x460x700 mm

Laser head 15kg

Supply incl. Chiller 60 kg

*Nd:YVO4 @ 5 kHz, Nd:YAG @ 2 kHz, Nd:YLF @ 1 kHz

Note: Spectfications are at factory settings and subject to change withoirt notice
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Boxtar Il Specifications

Output Beam
Laser medium Nd:YVO4 Nd:YAG Nd:YLF
avelength 532nm 532nm 523nm
Beam quality M2<1,7 M2 <17 M2 <17
verage power 100w 10W sw
Repetition rate range 0 - 50 kHz 0-40 kHz 0 - 30 kHz
Puise energy* >1,2md >2,0mJ >2md
Pulse width* 4 - 6 nsec 5-8nsec 8-13 nsec
Energy stability” < 2% rms < 3% rms < 3% ms
iming stability <ins <1ns <1ins
Polarisation > 1:100 >1:50 >1:100
Beam roundness (far field) < 10% elliptical
aist location 20mm to window
Diameter at window émm
Divergence full angle < 150 prad
Point stability < 30 prad
IWarm-up time, from cold start < 10 min
from standby <4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700 W
Chiller (industrial water) 230V, 50 Hz
Power, maximum 450 W
Operating ambient Temperature 15°t0 35°C
Retative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15 kg
Supply incl. Chiller 60 kg

* Nd:YVO4 @ 5 kHz, Nd:YAG © 2 kHz, Nd:YLF @ 1 kHz
Note: Specifications are at factory settings and subject 10 change without notice
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Boxtar Il Specifications

Output Beam
Laser medium Nd:YVO4
Wavelength 355nm
Beam quality M2<2
Average power 5W
Repetition rate range 0 to 50 kHz
Pulse energy @ 5 kHz >0,3mJ
Puise width @ 5 kHz 5 -8 nsec
Energy stability @ 5 kHz < 2% rms
Timing stability <2ns
Polarisation >1:100
Beam roundness (far field) < 10% elliptical
Waist location 10 mm to window
Diameter at window 1 mm
Divergence full angle < 240 prad
Point stability < 60 pyrad

arm-up time, from cold start 20min

from standby 6min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 700 W
Chiller (industrial water) 230V,50Hz
Power, maximum 450 W
Operating ambient Temperature 15°10 35°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Laser head 180x150x480 mm
Supply incl. Chiller 560x460x700 mm
Laser head 15kg
Supply incl. Chiller 80 ljg
Note: Specifications are at factory settings and subject to change without notice
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Precision drilling
Glass processing
Cleaning
Polishing

Pumping of Dye-laser or Ti:Sapphire-laser

Model: A2

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

High repetition rate
Short pulse length
High beam quality
High reliability
Compact setup
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A2 | (Air cooled) Specifications

Output Beam

Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 1064nm 1064nm 1053nm
Beam quality M2<2 M2<2 M2 <2
Average power 20W 18W 16 W
Repetition rate range 0-50kHz 0-40 kHz 0-30 kHz
Pulse energy” 2md 35mJ 5md
Pulse width* 6 nsec 8 nsec 8 nssec
Energy stability” < 3% ms < 3% rms < 3% rms
Timing stability <1ns <ins <1ins
|Polarisation > 1:100 >1:50 > 1:100
IBeam roundness (far field) < 10% elliptical

Waist location 20 mm to window
Diameter at window 6 mm

Divergence full angle < 300 pyrad

Point stability < 60 prad

Warm-up time, from cold start < 15 min

from standby < 4 min

Utility & Ambient Requirements

Power supply 230V, 50 Hz

Power, maximum 1 kW

Air cooled

Operating ambient Temperature 15° to 30°C

Relative Hurnidity, non-condensing 10% to 80%
Dimensions & Weights

Complete laser incl. power supply & cooler unit 450mmx280mmx200mm
Complete laser incl. power supply & cooler unit 35 kg

* Nd:YVO4 @ 5kHz, Nd:YAG @ 2kHz, Nd:YLF @1 kHz

Note: Specifications are at factory settings and subject to change without notice
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A2 I (Air cooled) Specifications

Output Beam

Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 532nm 532nm 527nm
Beam quality ‘M2<17 M2 <17 M2 <17
verage power ow 9w 8w
Repetition rate range 0 - 50 kHz 0-40 kHz 0 -30 kHz
Pulse energy” imd 1,7mJ 2,5md
Pulse width* 5 nsec 7 nsec 7 nssec
Energy stability* < 3% rms < 3% rms < 3% rms
iming stability <1ns <1ns <1ns
Polarisation > 1:100 >1:100 > 1:100
Beam roundness (far field) < 10% elliptical
Waist location 20 mm to window
Diameter at window 6 mm
IDivergence full angle < 150 prad
Point stability < 30 wrad
'Warm-up time, from cold start < 15 min
from standby <4 min
JUtility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1 kW
Air cooled
Operating ambient Temperature 15° to 30°C
JRelative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Complete laser incl. power supply & cooler unit 450mmx280mmx200mm
Complete laser incl. power supply & cooler unit 35 kg

* Nd:YVO4 @ 5kHz, Nd:YAG @ 2kHz, Nd:YLF @1 kHz
Nota: Specifications are at factory settings and subject to change without notice
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A2 111 (Air cooled) Specifications

Output Beam

Laser medium Nd:YVO4 Nd:YAG Nd:YLF
Wavelength 355nm 355nm 351nm
Beam quality M2 <1,7 M2 <17 M2 <1,7
Average power 5W 4W 4W
Repetition rate range 0 - 50 kHz 0 -40 kHz 0 -30 kHz
Pulse energy* 0,4mJ 0,8 mJ 1,2md
Pulse width* 6 nsec 7 nsec 8 nssec
Energy stability* < 3% ms < 3% ms < 3% rms
Timing stability <1ins <1ins <1ns
Polarisation >1:100 > 1:100 > 1:100

Beam roundness (far field)
Waist location

< 10% elliptical
20 mm to window

Diameter at window 6 mm
Divergence full angle < 100 pyrad
Point stability < 30 prad
Warm-up time, from cold start <15 min
from standby <4 min
Utility & Ambient Requirements
Power supply 230V, 50 Hz
Power, maximum 1 kW
|Air cooled
Operating ambient Temperature 15°to0 30°C
Relative Humidity, non-condensing 10% to 80%
Dimensions & Weights
Complete faser incl. power supply & cooler unit 450mmx280mmx200mm
Complete laser incl. power supply & cooler unit 35 kg

* Nd:YVO4 @ 5kHz, Nd:YAG @ 2kHz, Nd:YLF @1 kHz

Note: Specifications are at factory settings and subject to change without notice
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Fraunhofer Institut

Lasertechnik

Your partner for
Innovation




in faser technology - this is the
£ foece and central objective of the
Fraumbhofer iLT. A glance into the future
at the problem-solving potential of laser
technology implies that it will playan
increasingly significant role in the fields of
manufacturing and production, information
and communications technology, the life
sciences and environmental engineering.
The Fraunhofer ILT holds a leading
international position in the transfer of
laser technology to industrial application.
Together with our innovative partners, we
create tailored solutions capable of boosting
companies into market-leading positions,
and act as trend-setters to prepare the way
for new generations of technologies and
products.

With a staff of some 300 employees and
usable floor space totaling more than
10,000 m?, the Fraunhofer-institute for
Laser Technology ILT and the Chair for
Laser Technology at RWTH in Aachen rank
among the most significant institutes for
contract research and development in the
laser technology sector. The center offers

a broad spectrum of services from a single
source including R&D, system development,
quality assurance, consulting and training.
The center is certified in accordance with
1SO 9001:2000. More than 200 projects are
carried out yearly in cooperation with our
industrial partners.

The Fraunhofer ILT also offers efticient
instruments to implement more complex
R&D projects within the scope of long-
term collaborations. The Laser User
Center continously hosts about 10 guest
companies, providing them with their
own, independent laboratories and office
space. Our partners have defined access
to the technical infrastructure and expert
knowledge of the Institute. Naturaily, all
industrial projects are carried out under
strict confidentiality. The innovative
atmosphere cultivated at the Fraunhofer ILT
is of mutual benefit to all parties involved.

The Fraunhofer ILT cooperates interna-
tionally with companies and institutions

in Europe, America and Southeast Asia.
The Fraunhofer ILT maintains its own
development teams in the USA and France
It plays an active role i scientific and
industrial developments in the USA through
the Fraunhofer Center for Laser Technology
CLT in Michigan and cooperates with
leading French research institutions in the
field of laser-based production processes
through the CLFA in Paris.



I
Core competences

Laser components
Solid-state and diode lasers

Laser measurement and testing technology

Maodeling and simulation
Systems technology

—
Equipment and infrastructure

Lamp-pumped Nd:YAG lasers up to 4 kW
Diode-laser systems up to 3 kW

Pulse modulated solid-state lasers

fs and ps short-pulse lasers
Wavelength-adjustable lasers
Frequency-converted solid-state lasers

€O, lasersupto 20kW_

Excimer lasers
Fibre lasers

Five-axis gantry systems and side stand
fadilities

Three-axis processing stations
High-speed systems up

to 400 m/min

Beam guiding systems
Robot systems
Scanner systems
Process monitoring sensors
for laser material processing
Process diagnosis and
high-speed process

analysis equipment

Direct-writing and laser-PVD stations
Plasma units for surface cleaning and
modification

Clean rooms for diode faser packaging and
solid-state laser assembly

Chemical ana
Life science laboratory |

Laser spectroscopic systems for chemical
analysis of solid-, liquid- and gas-phase
materials

Systems for laser-fluorescence spectroscopy
Laser-triangulation sensors for distance and
contour measurement

Laser coordinate measuring machine




- technology embodies the ultimate
© _in potential: Shaping today, transforming
- - N m’ ar '

Lasers fascinate us by the power, precision,
purity and beauty of the light they emit.
Laser technology research explores the
benefitsof this tool for thousands of
applications in almost every sector, for

any material - an ideal field for everyone
who works with cutting-edge technology,
who strives to gain competitive advantage
through innovation.

Achieving success through innovation,
however, is no simple task. Laser technology
persistently challenges the limits of our
knowledge. it demands imagination,

vision, and shrewd judgment. Risks must

be continually scrutinized, assessed and
ultimately undergone.

™

There is no golden path to innovative
products, manufacturing technologies and
applications. There are no guarantees.
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But there are ideal partners.

Partners entirely dedicated to the
development of laser technology Whose
knowledge extends to the outermost imits
ot imaginable technological know-how
Who have proven themselves as a driving
force in the transfer of laser technology in
all sectors of industnal application, now and
in the future. And who have the potential
to realize solutions as yet undreamed of

Partners experienced in transforming
knowledge into applications, famiiiar with
the trials and tribulations of working in a
competitive marketplace Who recognize
that market success must be the central
focus of any industnal partnership, and that
it must be founded on trust and fairness.

Partners who tailor projects and project
structures to suit the needs of your
company.

Partners whose forms of cooperation
ranges from , one-stop-shopping” to large-
scale collaborative projects.

Partners like the Fraunhofer iLT.

SISINISTE




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

@ ﬁ Our customers have one thing in common.
mHRQUﬂRDT W'LDEN L% They believe in the innovative potential of

laser technology

Each of our customers is unique!

e ABB ALSTOM
l“o“n“ POWER Our customers are

from all sectors of industry
smail and medium-sized enterprises
or large and giant multinational

MUbea BBHU" : corporations
n manufacturers and service providers

ENGINEERING FOR MOBILITY
young startup firms and long-

m established companies
from different countries and from every
continent
ZUMTOBEL STAFF See for yourself:
DAS LICHT *#

S

MI—SSERe

igm Steigerwald

LASAS oo I TN
rofin Heraeus
DILLIN(i HUTTE Radium

Dielichtmarke

ERO/ /ﬂg Microlaserlec amn

Thyssen Laser-Technik Aachen

P BOSCH I
e Ee
ARMRATUREN

“ i HufTools A
MR ©LAS W LATIBDA PHYSIK.

State 2000
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A
You will find us in the
following branches.

Mechanical engineering
Automotive industry
Aircraft industry

Railway industry

Preciston engineerng
Optical industry

Electrical engineering
Microelectronics
Semiconductor engineering
Communications technology
Medical technology =~
Biotechnology

Metal manufactunng industry
Plastics industry

Metal producing industry
Tool construction

Paper industry

Glass industry

Ceramics industry
Measuring industry
Environmental engineering




What customers say about
the Fraunhofer ILT

Innovation and efficiency in plastic welding
ensure our competitive advantage. Working
with the Fraunhofer ILT gives us access to

a vanety of different laser systems and a
reliable source of help and information

N questions relating to materials and
processes. Our collaboration on the project
.welding plastics with diode lasers“ has
been extraordinary.

Dr-ing. Volker Franke, head of production
engineening, Marquardt GmbH, Riethesm-
Weitheim

As part of a three-year development
program in cooperation with the Fraunhofer
ILT, Rofin-Sinar developed a ready-for-
market series of industrial diode-pumped
high-power Nd:YAG.lasers. During

this successful collaboration, we once

again learned to value the Institute as a
partner for technological development

and benefited from the expertise and
engagement of its scientists.

Dr. Peter Wirth, executive president, Rofin-Sinar
Laser GmbH, Hamburg

Siemens Dematic in Bruchsal develops
innovative Microbeam laser machines

tor circuit-board manufacture, which we
sell throughout the world. The expert
knowledge and quality of the laboratary
facilities at the Fraunhofer ILT were an ideal
complement to the development process.
The selection of a suitable CO, laser source
can to a large extent be attnbuted to the
ILT.

Dr. Eddy Roelants, Siemens N.V., Gent, Belgium
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Vitro Laser GmbH today numbers among
the most successful international suppliers
of system solutions for sub-surface
engraving by laser. The Fraunhofer itLT
played a major role in our success.

Rémy Renaud, Andreas Wienkamp, chief
executive officers, Vitro Laser GmbH, Minden

innovative solutions within the parameters
of an overall business concept ensure us

a leading position on the international
market. Customer satisfaction and product
safety are central aspects of such business
concepts, to which the Fraunhofer LT
facilities make a significant contribution.

Ralf Buchholz, works manager, Wilhelm Schulz
GmbH, Krefeld



JENOPTIK has worked with the Fraunhofer
ILT 1n Aachen for many years in several
areas. We have come to value the staff at
the institute as exceptionally competent
partners in the field of laser beam sources
and their apphcations, and have carried out
a number of innovative joint projects

Hermann Voelckel, chiet executive of JENOPTIK
Laserdiode GmbH

ILT is 1deal for helping smalil companies to
develop novel laser-based products. We
have been delighted with the cooperation
and expertise afforded to us. The faclities
are excellent and the genuinely innovative
approach make 1t a pleasure to work with
the institute

Malcolm Higgins, managing director, LaserThor
Ltd, Winchester, UK

When it comes to widening the scope of
laser matenial processing, TRUMPF considers
the Fraunhofer ILT an exceptionally
competent partner Cooperative projects
enhance both the research carried out by
the ILT in new fields of application and

the pace of plant engineering at TRUMPF

A recent example 1s our joint work on

a process technology for selective laser
melting

Dr Joachim Hutfless, head of development of
new processes, TRUMPF Werkzeugmaschinen
GmbH&Co KG, Ditzingen

The laser cleaning of corroded high-
voltage electricity pylons was the central
focus of a joint pilot project involving the
companies RWE Net AG, Peimiger RéRo
and Clean Lasertechnik The Fraunhofer
ILT carned out the groundwork that led to
the development of a new environmentally
fnendly process for the treatment of
corroded pylon members that also reduces
the physical effort required on the part of
the maintenance teams

Hubert Brumnghoff, RWE Net AG, Dortmund

Through the introduction of laser deposition
welding at Braun, we have been able

to achieve decisive cost savings in the
maintenance, alteration and modification of
injection moulds, as well as reduce machine
downtime by a considerable margin The ILT
performed excellent work as our source of
technology and components

Klaus Eimann, head of diemaring, Braun GmbH,
Werk Marktheidenfeld

Since years the Fraunhofer ILT is the
international leader in the field of laser-
beam cutting As such, it developed the
basic process technology and a patented
gas nozzle for oxide-free thick-plate cutting
Upwards of 5 kW beam output, heavy
plates of structural steel and stainless steel
are precision cut today almost exclusively
with a TLT head based on iLT technology
using oxide-free cutting edges TLT scaled
up the technology, brought the cutting
head to market, impiements improvements
and manufactures the beam control system

Prof Dr Friedrich Behr, chief executive officer,
Thyssen Laser-Technik GmbH, Aachen






High-power beam
sources for new tasks

Laser and plasma beamn sources are
having to meet increasingly exacting
requirements Beam power and quality
are rising. To an increasing extent,
beam tools are being tallored to specific
tasks. The Fraunhofer ILT has achieved
milestones in this area, for example
with the industnial diode-pumped
solid-state laser in the multi-kW range
jointly developed with a leading laser
manufacturer. The higher beam quanty
and power have opened up new
applications Prolonged service life,
higher productivity and greater precision
are the decisive improvements

The Fraunhofer it I 1s driving
developments further forward, providing
support in the product design of laser
beam sources and generating solution
families tor your requirements. A few of
the many scenarios are presented here by
way of example

]
Solid-state lasers with new
horizons

The latest evolutionary leap 1s Innoslab a
plate-shaped laser crystal 1s pumped directly
by a diode laser stack The laser beam
achieves high brilhance performance - also
in the physical sense. This paves the way for
a wide range of potential applications, e g
in high speed cutting and car bodywork
construction

Further laser systems with tallor-made

puise forms are being developed at the
Fraunhofer IL1 especially for applications in
biophotonics and material microprocessing,
for sub-surface engraving by laser and for
the production of 3D waveguide structures
In communications technology Solid-state
lasers with tunable wavelengths in a large
spectral range are aiso a speciahty of the
institute These lasers open up new hornzons
in high-resolution analysis, in safety devices
usea to determine minute quantities of
substances, 'n the analysis of modified DNA
and in the selectve processing of composite
materials

A
World record for diode lasers

The outstanding feature of diode lasers s
therr high output power from an exireme’y
small volume. With a continuous output
of 270 W from a single diode laser bar, the
traunhoter LT together with the Fraunhoter
IAF achieved a world record Special
packaging and cooling techniques had to
be applied because the small dimensions
call tor extrernely high precision The
Fraunhofer ILT 15 present along the entire
chain of value-creating activity From the
development of microduct coolirg units
through rhe assembly danu cnaractenzation
of diode iasers to the customized
development ot compiete giode laser
systems Through its cooperation with the
Fraunhofer IAF i Freiburg, the ILT also bas
access to the development of the riups at
the start of the value chan

N
EUV technology

Dimensions in semiconductor devices

are becoming even smaller Computer
power can be concentrated in less and

less space This process s hmited only

by the wavelength of the lignt, which
determines the fineness of the structures on:
the exposed semiconductor components
With EUV lithography, which uses
shortwave EUV light (EUV = Extreme Ultra
Violet) these imits are being overcorme

In a joint venture, the Fraunhofer iLT, as

a development partner to industry, 15
refining the plasma-based EUV hight source
invented i Aachen for apphcations in

EUV lithography and making it ready for
introduction into operating practice

The Fraunhofer ILT 15, however, also thinking

beyond the lithographic sector. Areas of
apphication for the EUV technology, winch
can be pursued with vanious partners,

exist in metro.0gy for the analysts of
microstructures, in the life sciences, 1n
proauction engineerng and m the matenal
scrences

R
Range of services

Development of solid-state and
diode lasers

Design of new diode laser
structures

Design and characterization

of micro-optical

components

Automation of microassembly
processes

Excitation systems for plasma
technology

Low and high pressure plasmas
for cleaning processes and
stenlization

Plasma-based EUV sources and
X-ray technology

Beam sources for ithography in
semiconductor manufacturing

1






Small is beautiful - precision

manufacture by laser!

Technology is getting tinier. What used to
fill whole cabmets can now be worn on
the wrist. High-powered computers are
small enough to be kept in a briefcase
and continue to shrink in size.

This 1s where laser technology comes
Into its own: Wherever filigree parts,
precision components, microengineering,
biostructures play a role, lasers can
fasten, loosen, fit, jon, dnll and weld.
Here are a few examples.

S
Medicine: engineering and life
sciences merge:

In cooperation with various hospitals, the
Fraunhofer ILT is developing processes

for the production of surgical implants,

for example stents fil.gree.tubular
structures with a precisely defined surface
which, when inserted into blood vessels
and unfolded at the right place, have a
supporting and healing effect. Surface
engmeenng by laser radiation 1s the key
technology behind other medical products
Microcavities in metallic, polymer and
ceramic surfaces create a fricton grip and
brocompatible connection between the
technical component and the cell structure
In chemustry and bloengineering, laser
technology shortens development times.
Microreactors produced by laser with a
high surface-to-volume ratio accelerate
cnemical processes Laser analysis
techniques provide rapid information about
brochemical 1eactions and induce new
mpetus for research into active agents and
phatmaceutical technology by way of high-
throughput screening and parallel synthesis

——
Miniaturization on the advance

Cormrponent miniatunization 1s the key to
increasing functionality while retaining

the same product size. Precision laser
techniques play a role when it comes

to reducing component size to below

100 um and increasing the requirements

in respect of reproducibility and influencing
the component Lasers are used to weld
sensors with membranes and measuring
probes of less than 20 um Microgrippers
with part geometries of less than 10 pm are
cut wrth pulsed laser radiation [aser-based
adjustment 1s replacing the adjusting screw
and enables components to be significantly
simplified.

E———

Electrical engineering : Integration
promotes new production
techniques

More and more logic accommodated in a
smaller and smaller package Multi-layer
boards provide the solution and represent
the challenge at one and the same time
Laser drifling technigues make connection
possible through several layers while

also reducing the width of the cucuit
board conductor to below 50 ym New
industnial requirements are ansing tor three-
dimensional circuit boards and thermally
sensitive componernits. Here, laser soldering
techmgues offer individual solutions for
highly 1eliable automated manufacture

R
Range of services

Laser-beam microsoldering
and microwelding

Laser-based bending and
adjusting

Precision cutting and driling of
metals, ceramics, semiconduc-
tors and diamonds
Microstructuring with excimer
and Nd:YAG lasers
Microstamping and embossing
M ndinscribing
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Big and robust - flexible
production by laser!

More and more, lasers are taking on the
role of an all-round tool. Thanks to their
flexibility, they are used in all types of
plants and production shops, providing
better methods of welding, cutting and
hardening: Here are a few examples.

I
Hybrid welding

Laser welding has its undisputed advan-
tages, but its use is sometimes himited

by narrow process windows and high
investment costs. By contrast, traditional
welding methods such as arc welding are
cheap and robust. The combination of
both techniques to create hybrid welding
technology generates valuable synergies in
many applications, which pay off in higher
quality and cost efficiency.

The patented hybrid welding head
developed at the Fraunhofer ILT 1s already
being used in a range of applications,
such as for welding oil tanks and in tube
fabrication. Further patented hybnid welding
techniques developed by the Fraunhofer
ILT are being used in the manufacture of
contoured weld seams in taored blanks
for automotive industry. With the Institute’s
leading know-how in this area, clients of
the Fraunhofer ILT benefit from made-to-
measure solutions through to support in
qualification procedures.

——
High-speed cutting

The advances in high-speed laser cutting
and welding are creating new and hugely
promusing areas of application for lasers. For
example, in the machining of automotive
sheet, cutting speeds of 50 m/min and

over are possible. In mass production,

laser cutting is therefore evolving as an
alternative to conventional cutting methods
using stamping tools. The non-wearing and
flexibly adjustable laser beam increases the
quality of the cutting process and opens up
new dimensions of flexible automation.
The Fraunhofer ILT is engaged in work to
harness the potential of high-speed cutting
and welding processes by conducting limit-
value-oriented research. The Institute also
supports its customers with advice on the
design and function of the product to be
machined.

——
Hardening for the highest loads

A car door is arrested in several positions
by means of a torsion spring which comes
under enormous loading at one specific
point. Here hardened steel has to be used.
Laser radiation leads to rapid heating, self-
quenching by the surrounding material
and thus to the required hardness: the re-
application of an old principle.

Linear guide rails also need to be endowed
with hardness and precision. Distortion

is minimized by simultaneous hardening
of several tracks and laser straightening
treatment. The Fraunhofer ILT optimizes

all the processes involved, including multi-
beam technology, straightening treatment,
simulations of temperature fields and lots
more: expertise which will ensure precision
and protection against wear in many
applications.

I
Component development

Laser technology is developing so quickly
that the required components are often
not available on the market and have to be
developed. One example* For laser cutting
in the multi-kW range, upwards of 5 kW
beam output a special autonomous cutting
gas nozzle yields considerable advantages.
This development by the ILT s already
being marketed through a cooperation
partner. As well as modern laser job shops,
a shipyard 1s also using this gas nozzle head
for cutting shipbuilding plates. Customers
can have key components for laser-welding
and laser-cutting applications developed
directly by the Fraunhofer iLT. This includes
the sensor technology and optimization of
machining heads through adaptation of
their optical design and flow behavior to
the concrete requirements of the product to
be manufactured by the customer.
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o
Range of services

Cutting and joining processes
Surface treatment o
Hybrid techniques

High-speed

processing
Design of processing nozzles
and optical systems .
Sensor-based process monito-
ting and control

Control technology
Plantdesign

Pilot faciiies
Modeling and simulation
Multimedia training and infor-
mation systems
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Prototypes and series
production - efficiency by
laser!

Prototypes, small batches, complex
structures, defined surfaces Laser-based
machining techniques conjure up 3
thousand and one possible applications
which still belong to the future. The
following applications are already reality
today

—E——
Prototyping in the overtaking lane

With Selective Laser Meiting technology,
design engineers are overtaking conven-
tional rapid prototyping techniques in the
production of series-igentical component
properties

Thin layers of a commercially available
powder material are apphed evenly to

a substrate plate, melted by lasers with
pinpoint accuracy and metallurgically
bonded to the base material. Layer by
layer, lasers build up the component from
the powder - in any required geometry
and directly from the CAD model High
component densities and the fact that no
additional binder matenals are required
guarantee excellent mechanical properties
Selective Laser Melting therefore makes

it possible to quickly and cost-efficiently
produce functional components in small
numbers, and to manufacture series-
production tools in record time. Such rapid
manufacturing techniques can, for example,
be applted in medical engineering and in
ultra-ightweight construction, enabling
companies to gain a development lead and
to respond quickly and flexibly to customer
needs

L
Seamless joining

Lasers are an excellent tool for joiming
plastics, producing optical seams with no
traces of a bead for high-quality design.
The precise and focused working procedure
does not cause any axial tolerances, and
the software system enables new contours

to be flexibly set To round things off, the
pigmentation facility opens up the fuli
spectrum of colors In short: where thermal
loading and damage to clectronic products
by uitrasound processes are to be avoided,
where higher demands on guality and
fiexibility have to be met, the Fraunhofer
ILT 1s creating a new approach to plastic
welding

O
Laser cleaning machines

Problems removing rust and endless old
coats of paint? Pulsed bundles of laser
radiation can be used to remove the tiniest
impurities as well as massive amounts of
soll in a low-emission process The range of

appircations extends from microcomponents

for the semiconductor and electronics
industry through tools and moulds to
pylons for power transmission hnes
Wherever layers have to be selectively and
gently removed, lasers provide the speedy,

environmentally friendly and highly efficent

answer The same applies to another area
of action” the polishing of complex shapes
What used to take hours of manual work,
the laser can polish off in seconds in the
future The next development goals include
techniques for polishing 3D geometries
and for renderning structures according to
geometrical specifications

EE———
Range of services

Cutting and perforation of
paper, plastics and composite
materials

Welding of thermoplastics
and thermoplastic
clastomers

Glass joining and scribing
Surface cleaning and
modrfication such as
deburring, polishing, activating
and structuring

Rapid prototyping

of metallic components

and tools
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Quality and precision -
measuring and testing
by laser!

Product quaiity 1s the necessary and
natural requirement for product success.
Laser technology is guaranteeing quality
in more and more sectors - and new
applications are coming on stream every
day. Here are some examples.

—
Mapping defects in materials

The strength and effectiveness of metallic
matenals which are subject to extreme
stresses and loadings are reduced in
particular by oxide inclusions in the matrix.
These inclusions can quickly lead to cnitical
component failure, e.g. in steel-belted tires
and valve springs. Precise and constantly
monitored process control is therefore
required in the production of high-purity
steels. In a matter of minutes, the laser
beam can produce a precise map of the
steel surface on which 21 elements are
depicted. Compared with conventional
techriques for locally resolved matenal
analysis, the testing time 1s reduced by a
factor of 10-50, which makes it possible
to introduce comprehensive inline process
control Oxide inclusions in the material
are detected and the input for optimized
process control 1s provided in real time As
a result, the manufacturer benefits from
increased transparency and can guarantee
customers consistent high quality.

A
No mix-ups

Elemental analysis in industnal production
processes prevents component selection
errors and also ensures constant hugh
quality of manufacture. in just seconds,
the laser testing system can recognize the

concentration of nine different elements
in pipe components. On the basis of
reference data, intelligent software assigns
the component to the product series
and additionally checks the composition
of the matenial. An inscription apphed
to the component directly after testing
also guarantees its perfect quality to the
customer.

The extremely rapid testing times allow
measured data to be evaluated in real
time and permit complete integration

of the system in the production process,
performing 100-percent checks.

B——
Lasers check surfaces in seconds

Producers of high-tech steel sheets are
increasing product stability and efficiency by
integrating laser-based measuring systems
in the production process. Up to 100 times
per second, 30 laser beams measure the
surface of a sheet of steel at a temperature
of 900°C  The operating software visualizes,
classifies and assesses any defects. An
expert system decides whether and where
the sheet can be used and in more than

95 percent of the cases comes to the same
decision as the rolling-mull foreman

In future, measurement and production will
converge even more closely, optimizing in-
line surface engineenng and creating new
expertise in process control.

A
Range of services

Development of laser
measuring and testing
equipment

Chemical analysis of solid-,
liquid- and gas-phase materials
using laser spectroscopy
Fluorescence spectroscopy
Laser coordinate measurement
machines

Surface inspection
Non-destructive testing
procedures

Interferometric measurement
techniques







Forms and scale of
partnership

Partnership takes a variety of forms at the
Fraunhofer ILT, from small-scale projects to
wide collaborative ventures.

Bilateral R&D projects tailored to suit
the needs of your company, with and
without public funding

Participation in publicly funded jont
projects

Taking care of your test, pilot-scale
and low-volume initial production
requirements to ensure process safety
and minimize start-up rsk
Establishing guest status for your
company at the Fraunhofer ILT

N
Our range of services
includes:

Development of laser and plasma beam
sources

Development of processes for laser
material processing

Control systems

Process monitoring and control

Beam guidance and forming

Prototype and test series

Development, installation and testing
of pilot systems

Development of laser measuring and
testing systems

Integration of laser systems into
existing and planned production lines
Traning and development seminars and
workshops

Consulting

in each case, our partners can rely on a pool
of specialists whose knowledge extends

far beyond the purely technological: The
Fraunhofer-Gesellschaft offers expertise

and consuitation on project management,
international cooperation, patents, contract
law, financing, and much more, all from a
single source.
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Fraunhofer nsutule

The network

The Fraunhofer ILT places you at the center
of a multitude of knowledge networks.

First there 1s the Fraunhofer-Gesellschaft,
the leader in applied research in over

50 Fraunhofer Institutes, products and
processes are developed through to
industrial matunity. Collaboration among
the Institutes provides customers of

the Fraunhofer-Geselischaft access to

a vast number of specialists covering

a broad range of expertise. Common
quality standards and professional project
management ensure that all R&D contracts
are led through to a successful conclusion
Your contact coordinates the whole project
and offers the adequate solution

The Fraunhofer ILT draws on the knowledge
and resources of numerous external expert

_groups:

The RWTH in Aachen is one of the
largests and most renowned universities
of technology in Europe. It has 3708
scientists researching and teaching in 9
departments, with a strong-focus on the
fields of mechanical engineering, plastics
processing, automotive engineering,
electrical engineering, information

technology and medical engineering The
university attracts the highest level of third-
party funding in Germany and 1s privileged
to host a large number of state-sponsored
special research projects, EU-sponsored
projects, muitidisciphnary forums and
graduate schools. Together with its close
collaboration with independent scientific
institutions and compantes, all this serves
to reinforce the university's interdisciplinary
approach and practical onentation.

At an international level, the Fraunhofer
ILT cooperates with numerous companies
and R&D centers and is actively involved in
coilaborative European projects Through
its own research centers in the USA and
France, as well as the representative
offices of the Fraunhofer-Gesellschaft -

in various countries, the Fraunhofer ILT
has direct access to developments and
expertise in other regions of the world.
The coardinatiofi of numerous networks.
of competence-on a regional, national,
and international level 1s founded on the
confidence of odrpartners.

Altogether, this widely branched network
provides an ideat resource for our
customers!




Location

The aity of Aachen boasts a research
infrastructure that counts among the 10
most concentrated in the world Here, high-
tech firms and the research departments

of large multinational corporations transfer
knowledge into oractice and products.

Aachen has been voted one of the most
business-friendly cities, thanks to its
successful record of innovative business
ideas converted into profitably marketable
products Innovative ideas and personal
initiative have enabled engineenng studios
and other small firms to evolve into major
engineering companies 1t toolmaking and
plant construction, computer and software
compantes, chemical engineering firms
and retail trading companies Drawing on
a highly quairfied workforce, a favorable
location, the European orientation and
open cultural chmate, as well as the
beneftaial energy and community policies,
these compantes have thrived m Aachen

A city with a tradition of hospitality, Aachen
has a great deal to offer visitors - history,
culture, jor de vivre - as illustrated by the
hundreds of thousands of tourists who visit
the city each year.

Pius, practically on the doorstep, the
diversity and beauty of the surrounding
countryside - the Eifel, the Ardennes,
the fertile plains of the Netherlands, the
River Maas, the river landscapes of the
Ruhr valley, the Hohes Venn natural park
extending across the German-Belgian
border

An deal environment for inspiring creative
minds!




Fraunhofer Institut

Lasertechnik

Steinbachstr. 15
52074 Aachen

Phone: + 49 (0) 241 / 8906-0
Fax: +49 (0) 241/ 8906-121
E-mail: info@ilt.fraunhofer.de

Contact us directly at:
www.ilt.fraunhofer.de
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Angebot und
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Services
and contacts
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Das Institut im Profil

]
Kurzportrait

ILT - dieses Kurzel steht seit Uber 15
Jahren fur gebundeltes Know-how im
Bereich Lasertechnik. Innovative
Losungen von Fertigungs- und Produk-
tionsaufgaben, Entwicklung neuer
technischer Komponenten, kompetente
Beratung und Ausbiidung, hochspezia-
lisiertes Personal, neuester Stand der
Technik sowie internationale Referenzen:
dies sind aie -Garanten fir langfristige
Partnerschaften Die zahlreichen Kun-
den des Fraunhofer-Instituts fur Laser-
technik ILT stammen aus Branchen wie
dem Automobil- und Maschinenbau,
der Chemie und der Elektrotechnik,
dem Stahlbau, der Feinmechanik und
der Optik

Mit uber 230 Mitarbertern und 10.000 m*
Nutzflache zahit das Fraunhofer-Instrtut
fur Lasertechnik ILT weltweit zu den
bedeutendsten Auftragsforschungs-
und Entwicklungsinstituten seines Fach-
gebretes. Die vier Geschéftsfelder des
Fraunhofer ILT decken ein weites, ver-
tikal integriertes Themenspektrum ab.
Im Geschaftsfeld »Laser und Plasma-
strahlguellen« konzentrieren sich die
Entwicklungsaktivitaten auf innovative
Dioden- und Festkorperlaser fir den
industriellen Einsat7 sowie auf kompakte
EUV-Strahlquellen fur die Lithographie
in der Halbleiterproduktion. Das
Geschaftsfeld »Laserfertigungs-
verfahren« 165t Aufgabenstellungen
zum Schneiden, Abtragen, Bohren,
Schweiflen, Loten sowie zur Ober-
flachenbearbeitung und Mikrofertigung
Das Anwendungsspektrum reicht von
der Makrobearbertung uber die Nano-
strukturierung bis hin zur Biophotonik.
Im Geschaftsfeld »Laseranlagen und
Systemtechnik« werden Prototyp-
anlagen entwickelt, konstruiert und
vor Ort installiert. Prozessuberwachung
und -regelung sind ebenso Bestandteil
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der Aktivitaten wie Steuerungen und
Systemkomponenten Im Geschaftsfeid
»Lasermess- und Pruftechnik« werden
Verfahren und Systeme zur Ober-
flacheninspektion, zur Stoffanalyse,
zur Prifung der MaBhaltigkert und
Geometrie von Bauteilen sowie zur
Analyse statischer und dynamischer
Verformungen entwickelt.

Unter einem Dach bietet das Fraunhofer-
Institut fur Lasertechnik Forschung
und Entwicklung, Systemaufbau urd
Qualnatssicherung, Beratung und Aus-
bildung. Zur Bearbeitung der Forschungs-
und Entwicklungsauftrage stehen
industrielle Lasersysteme verschiedener
Hersteller sowie eine umfangreiche
Infrastruktur zur Verfugung

Im Anwenderzentrum des Fraunhofer-
Instituts fur Lasertechnik arberten Gast-
firmen in eigenen, abgetrennten Labors
und Burordumen Grundlage fur diese
spezielle Form des Technologietransfers
ist ein langfristiger Kooperationsvertrag
mit dem Institut 1m Bereich der Forschung
und Entwicklung Der Mehrwert liegt
in der Nutzung der techmischen Infra-
struktur una dem informationsaustausch
mit ILT-Experten Bereits 10 Firmen nut-
zen die Vorteille des Anwenderzentrums
Neben Tochtertrmen fuhrender Laser-
hersteller und innovativer Laseranwen-
der finden hier Neugrunder aus dem
Bereich des Sonderanlagenbaus, der
Laserfertigungstechnik und der Laser-
messtechnik ein geeignetes Umfeld zur
industriellen Umsetzung ihrer Ideen.



Profile of the institute

SRE———
Short profile

ILT - for the last fifteen years, this abbre-
viation has stood for extensive know-
how in laser technology. Innovative
solutions for manufacturing and pro-
duction problems, development of
new technical components, competent
advice and training, highly-qualified
personnel, the latest technologies and
an international reputation. these are
the guarantors for long-term business
relations The numerous customers of
the Fraunhofer Institute for Laser Tech-
nology ILT belong to various sectors
ke automobile industry, mechanical
engineenng, chemcal and electrical
engineering, steel construction, preci-
sion mechanics and optics.

With more than 230 employees and
10 000 mr of usable floor space the
Fraunhofer Institute for Laser Techno-
logy is world-wide one of the most
important development and contract
research institutes of its specific field.
The four business areas cover a wide
range of actual and vertical integrated
topics In the business area »laser and
plasma sources« development activities
are concentrated on innovative diode
and solid state lasers for industrial use
as weil as compact EUV-sources for
hithographic use in semiconductor
production. The business area »laser
material processing« offers solutions
in cutting, ablation, dnfiing, welding,
solgering. surface treatment and micro
processing The activities cover a wide
range of applications from macro
DrOCessiNg via NanNo Structuring to
biophstonics.

in the business area »laser plant and
system technology« prototypes are
developed, built up and installed on site.
Process momnitoring and control as well
as system components and control
software are part of the activities. in
the business area »laser measurement
and testing technology« processes and
systems for inspection of surfaces, for
chemical analysss, for testing the accu-
racy of dimenstons and geometry of
workpieces as well as for analysis of
static and dynamic deformations are
developed

The comprehensive offer of services

of the Fraunhofer Institute for Laser
Technology ranges from research and
development as well as system construc-
tron and quality assurance to advice
and tramning. Industnal laser systems
from various manufacturers as well as
an extensive infrastructure are available
for the work on research and
development projects

in the Laser User Centre of the Fraun-
hofer Institute for Laser Technology
guest companies work in therr own
separated laboratories and offices The
basis of this special form of technology
transfer is a long-term cooperation
agreement with the institute in the
field of research and development

The surplus value lies in the use of the
technical infrastructure and in the -
formation exchange with ILT's experts
Already 10 companies profit from the
advantages of the Laser User Centre
Besides subsidiaries of leading laser
manufacturers and innovative laser
users, new entrepreneurs from the
areas of special machine proauction,
laser processing and faser measurernent
find a suitable frame to rcalize their
ideas on an industrial scale
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Ansprechpartner
Contacts

—
Ansprechpartner

Das Fraunhofer-institut fur Lasertechnik
gliedert sich in 9 Fachabteilungen

mit entsprechenden Kernkompetenzen.
FUr Laserhersteller und -anwender
werden neue Laserstrahlquellen

und -komponenten entwickeit und
bestehende Lasersysteme optimiert
Darlber hinaus werden Gerate zur Mess-
und Priftechnik geplant, konstruiert
und beim Anwender installiert Die
Entwicklung von Plasmastrahlquellen
und den entsprechenden peripheren
Komponenten zahit ebenfalls zu den
Arbeitsschwerpunkten

Im Bereich Lasermaterialbearbeitung
umfassen die Kernkompetenzen
Verfahrens- und Anlagen-Know-how
zum Fligen (Loten und SchwerBen
verschiedener Matenalien), Trennen
(Schneiden, Bohren, Abtragen) und
Oberflachenbearberten (Legicren,
Harten, Umschmelzen, Dispergieren,
Strukturieren, Rapid Prototyping und
Retnigen) In der Mikrotechnik werden
verschiedene Verfahren wie das Laser-
bohren, -schweiBen, -loten, -biegen,
-trrmmen und -beschichten entwickelt,
die hauptsachlich in der Elektronik-
branche und der Feinmechanik einge-
setzt werden Weiterhin werden Ver-
fahren fur die Analytik, die Medizin-
technik und die Biotechnik maB-
geschneidert Die Abteilung System-
technik befasst sich mit der Planung,
der Entwicklung und der Instaliation
kompletter Laseranlagen sowie mit
Steuerungstechnik und Prozesskontrolle

im folgenden Crgamgramm sind die
Abteilungen und die Jeweiligen An-
sprechpartner des Fraunhofer-Inst:tuts
fur Lasertechnik aufgefunrt
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Contacts

The Fraunhofer Institute for Laser
Technology s divided into 9 technical
departments with corresponding areas
of competence For laser manufacturers
and users new laser sources and com-
ponents are developed and already
existing laser systems optimized. In
addrtion, measurement and testing
devices are designed, constructed
and instalfed at the user’s site The
mam felds of work also include the
development of plasma sources and
the corresponding components

The areas of competence in faser material
processing include process and system
know-how for joining (soldering and
welding of various materals), cutting,
drifling, ablation and surface treatment
(alloying, hardening, remelting, disper-
sing, structuring, rapid prototyping and
cleaning) in the department of micro
technology processes are developed
that are mainly used in electronics and
fine mechanics such as laser drilling,
soldering, welding, forming, trmming
and coating Also processes are tailored
for use in analytics, medical- and
bictechnologies. The department of
system technology deals with the
design, the development and the
installation of complete laser plants,
with control technology for laser
machines and with process control.

The departments and the contacts of
the Fraunhofer Institute for Laser Tech-
nology are listed in the following orga-
nization chart
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————
Institutsleitung / direction

Prof. Dr. rer. nat.

Reinhart Poprawe M.A.
Institutslerter / director
Telefon +49(0)241/8906 -109
Fax' +49(0)241/8906 -121
poprawe@ilt fraunhofer de

Dr. rer. nat. Peter Loosen
Stellvertretender Leiter / vice-director
Telefon +49(0)241/8906 -162

Fax +49(0)241/8906 -121
loosen@ilt fraunhofer de
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Organigramm / organization chart

Dr, Konstantin Boucke

| Festkorper- und Diodenlaser
Solid state and diode lasers
Dipl.-Ing. Dieter Hoffmann

L Plasmatechnologie
Plasma technology
Dr. Willi Neff

Fraunhofer Center for Laser Technology
L CLT, Plymouth, USA

Dr. Stefan Heinemann

Dr. Dirk Petring

Oberflachentechnik
Surface treatment
Dr. Konrad Wissenbach

Mikrotechnik
Micro technology
Dr. Arnold Giliner
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.umﬂi:ncmr me.nuer.m&einhan?epxaweMA
erﬂfetender LeitérMce—dvrector Dr rer nat Peter Loosen a

magamem Mnrketmg und ﬁammumkahcn Qualmmamgamem VemaanglAdminBtmﬁon
br mwem Mﬁagandmmm&ons Quality management ~ . Dipl-Ing. Woifgang
Phys Axel’ Bauer. - . Dr. Alexander Drenker Oesterling
= Laser-Komponenten Trenn- und Fiigeverfahren Systemtechnik
Laser components L Cutting and Joining - System technology

Dr. Stefan Kaierle

Lasermess- und Priftechnik
. Laser measurement technology
Dr. Reinhard Noll

Modellierung und Simulation
——  Modelling and simulation
Dr. Wolfgang Schulz

Deutsch-Franzésische Kooperation
French-German cooperation

CLFA, Paris, France
Dr. Wolfgang Knapp
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Dienstleistungsangebot

—
Dienstleistungen

Das Dienstleistungsangebot des
Fraunhofer-instituts fir Lasertechnik ILT
wird standig den Erfordernissen der
industriellen Praxis angepasst und reicht
von der Lésung fertigungstechnischer
Problemstellungen bis hin zur Durch-
fGhrung von Testsenen. Im emnzelnen
umfasst das Angebot

* Laserentwicklung

» Fertigungs- und Montagetechnik

* Pulsnetztele und Steuerungstechnik
s Strahifuhrung und -formung

* Entwicklung, Aufbau und Test

von Pilotanlagen
Verfahrensentwicklung
Meadellierung und Simulation
Prozessuberwachung und -regelung
Muster- und Testserien

Integration von Lasertechnik in
bestehende Produktionsaniagen

e Rontgen-, EUV- und Plasmasysteme

———
Kooperationen mit FUE-Partnern

Die Kooperation des Fraunhofer-

Instituts fur Lasertechnik ILT mit FuE-

Partnern kann verschiedene Formen

annehmen-

* DurchfUhrung von bilateralen, firmen-
spezifischen FuE-Projekten mit und
ohne cffentliche Unterstutzung
(Werkvertrag)

* Beteiligung von Firmen an &ffentlich

geforderten Verbundprojekten

(Mitfinanzierungsvertrag)

Ubernahme von Test-, Null- und

Vorsenienproduktion durch das

Fraunhofer ILT zur Ermittiung der

Verfahrenssicherheit und zur

Minimierung des Anlaufrisikos

{Werkvertrag)

e Firmen mit Gaststatus am Fraunhofer
ILT «spezielle Kooperationsvertrage)

6 Angeder wnd Arsorechpantner 2502

Durch Zusammenarbeit mit anderen
Forschungseinrichtungen und speziali-
sierten Unternehmen bietet das
Fraunhofer-institut fur Lasertechmk
auch bei fachubergrerfenden Aufgaben-
stellungen Problemlésungen aus einer
Hand Ein besonderer Vortell ist in die-
sem Zusammenhang der direkte Zugriff
auf die umfangreichen Ressourcen der
Fraunhofer-Gesellschaft.

Wadhrend der Einfuhrungsphase

neuer | aserverfahren oder -produkte
konnen Unternehmen Gaststatus am
Fraunhofer-Institut fur Lasertechnik
erwerben und Gerateausstattung, Infra-
struktur und Know-how des Instituts
nutzen sowie eigene Gerate installieren.

——
Ausstattung

Die Nutzflachen des Fraunhofer-
Instituts fir Lasertechnik ILT betragen
Uber 10 000 mv".

Technische Infrastruktur

Zur technischen Infrastruktur des Insti-
tuts gehoren eine mechanische und
eine elektronische Werkstatt, ein
Metallographielabor, ein Fotolabor,

ein Labor fur optische Messtechnik
sowie eine Konstruktionsabtellung Das
Fraunhofer ILT verfigt uber einen Video-
konferenzraum und ein vernetztes Rech-
nersystem.

Wissenschaftliche Infrastruktur

Zur wissenschaftlichen Infrastruktur
zahlen u. a. eine mit internationaler
Literatur bestickte Bibliothek, Literatur-
und Patentdatenbanken sowie Pro-
gramme zur Berechnung wissenschaft-
licher Fragestellungen und Datenbanken
zur Prozessdokumentation.
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Gerateausstattung

Die Gerateausstattung des Fraunhofer-

Instituts fur Lasertechnik ILT wird standig

auf dem Stand der Technik gehalten

Sie umfasst derzert als wesentliche

Komponenten:

e CO.-Laser bis 20 kW

* Nd:YAG-Llaser bis 5 kW

* Diodenlasersysteme bis 3 kW

» Diodengepumpte FestkOrperiaser
bis 5 kW

e Excaimerlaser

* Faserlaser

Funfachsige Portalanlagen

Dreiachsige Bearbertungsstationen

StrahlfGhrungssysteme

Robotersysteme

Sensoren zur Prozessuberwachung

fur die Lasermaterialbearbeitung

e Direct-writing- und Laser-PVD-
Stationen

¢ Reinraume zur Montage von Dioden-
lasern, Diodenlasersystemen und
diodengepumpten Festkorperlasern

e Gerdte zur Verfahrens- und
Prozessdiagnostik sowie zur Hoch
geschwindigkeits-Prozessanalyse

e Laser-Spektroskopie-Systeme zur
chemischen Analyse fester, flussiger
und gasformiger Stoffe

¢ Lasertriangulationssensoren zur
Abstands- und Konturvermessung

* |aser-Koordinatenmessmaschine

e Einrichtungen zur holographischen
Schwingungsanalyse und Speckle-
interferometrie




Services

IR
Services

The services of the Fraunhofer Institute

for Laser Technology ILT are continually

being adapted to the practical require-

ments of industry and include the

solution of manufacturing problems as

well as the realization of test series.

in detail this means:

* laser development

® manufacturing and assembling
technology

* pulsed power supplies and control
technology

* beam guiding and forming

development, set-up and testing of

pilot plants

process development

madeliing and simulation

process monitoring and control

model and test series

integration of laser technology into

already existing production plants

* X-ray, EUV- and plasma systems

* & * s @

—
Cooperations with R&D-partners

The Fraunhofer Institute for Laser

Technology ILT is cooperating with R&D-

- parirrersTrdifferenmt-wdys.

* Realization of bilateral, company
specific R&D-projects with and
without public support
(contract for work and services)

« participation of companies in
public-funded cooperative projects
(cofinancing contract)

® Production of test, pilot and
prototype seres by Fraunhofer ILT
to determine the reliability of
the process and minimize the
starting risk
{contract for work and services)

* companies with guest status at
Fraunhofer ILT
{(special cooperation contracts)

By means of cooperation with other
research organizations and specialized
companies the Fraunhofer institute for
Laser Technology offers solutions even
in the case of interdisciplinary tasks.

A special advantage hereby consists in
the direct access to the large resources
of the Fraunhofer Society.

During the implementation phase of
new laser processes and products,
companies can acquire ‘guest status
at the Fraunhofer Institute for Laser
Technology and use the equipment,
infrastructure and know-how of the
institute as well as install their own
systems.

’

]
Facilities

The usable floor space at the Fraunhofer

Institute for {aser Technology amounts
to more than 10,000 m’.

Technical infrastructure

The technical infrastructure of the
institute includes a mechanical and
electronic workshop, a metallurgic
laboratory, a photographic laboratory,
a laboratory for optical metrology as

weli dsa departrent for desiyn-and - -~

construction. The Fraunhofer ILT also
has a video conference room and a
computer network.

Scientific infrastructure

The scientific infrastructure includes
a library with international literature,
patent and literature data bases as
well as programmes for calculation
of scientific problems and data bases
for process documentation.
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Equipment

The equipment of the Fraunhofer

Institute for Laser Technology ILT is

permanently being adapted to the

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

components are:

o COjfasers up to 20 kW

e Nd:YAG-lasers up to 5 kW

s diode laser systems up to 3 kW

* diode-pumped solid state lasers

up to 5 kW

excirmer lasers

fibre lasers

five-axis gantry systems

three-axis processing stations

beam guiding systems

robot systems

* sensors for process control in laser
matertal processing

» direct-writing and laser-PVD stations

e clean rooms for assembly of diode
lasers, diode laser systems and
diode pumped solid state lasers

» devices for process diagnostics and
high speed video analysis

* [aser spectroscopic systems for the
chemical analysis of solid, liquid and
gaseous matertals

e laser triangulation sensors for
distance and contour measurement

 laser coordinate measuring machine

* devices for holographic vibration

drialysrs drndt Speckienterferomei y-
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Laserkomponenten
Laser components

—
Kurzportrait

Die Abtellung Laserkomponenten
befasst sich mit der Kuhlung, Konfek-
tionierung undg Charakterisierung von
Hochieistungs-Diodenlasern Dabet
werden insbesondere die bei der
Herstellung urd Charaktenisierung
verwendeten Anlage- und Geratetech-
niken sowie die der Konfektionierung
zugrunde legenden Lotprozesse opti-
miert Prazisionsanlagen zur Montage
von mikro-optischen Systemen werden
ebenfalls untersucht Die Automatisie-
rung einzeiner Montage- und Charak-
ternisierungsmethoden bildet einen
besonderen Schwerpurkt

Zu den Kompetenzen zahit die Model-
herung grundiegend neuer Dioden-
laserstrukturen Hierber stehen eine
verbesserte Strahlqualitat und eine
erhohte Temperaturstabilitat der
Diodenlaserbaiten im Vordergrund.

Die Abteilung Laserkomponenten bietet
im wesentlichen die Entwicklung kun-
denspezifischer Hochleistungs-Dioden-
laser an Dabe: konnen sowohl die
Kuhltechniken, ais auch die elektro-
optischen Eigenschaften der Diodenlaser
den kundenspezifischen Anforderungen
angepasst werden Zur Qualifizierung
konnen Klemserien hergestellt werden.
Die Charaktensierung von Hochleistungs-
Diodenlasern inklusive High-Power-Tests
wird als Dienstleistung angeboten
Daruber hinaus werden komplette
Montage- und Charakterisierungsan-
lager entwickelt und hergestellt. Zu
den Kurden der Abteldung Laserkom-
ponenten zahlen fuhrende Dioden-
laserpersteller und -anwender.

A an g mareer KD
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Short description

The department of laser components
deals mainly with the cooling, moun-
ting and charactenzation of high power
dinde lasers Mounting processes are
tmproved and characterization techni-
ques are optimized. Fabrication and
characterization tools for diode lasers
are developed as well as precision
machines for the mounting of micro-
optical systems The automation of
these mounting and characterization
techniques is of special interest

Furthermore, the department deals
with the simulation of new diode laser
structures. Improved beam quaiity and
higher temperature stability are in the
focus of these investigations

The department of laser components
offers the development of customer
specified high power diode fasers The
design of the diode laser bar as well as
the design of the active or passtve coofer
and the packaging can be adapted tc
the special needs of the customers For
quahtication, the production of smail
series is possible. The characterization
of high power diode lasers inclusive
high power tests are offered as service.
Complete mounting and testing appa-
ratus are developed. The customers of
the department of laser components
mnclude leading diode laser manufactu-
rers and diode laser users
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A
thr Ansprechpartner / Contact

Dr. Konstantin Boucke
Telefon: +49(0)241/8906 -132
Fax +d49(0)241/8906 -121
boucke@ilt.fraunhofer de

TS
Kernkompetenzen

e Aktive und passive Kuhlung
von Diodenlasern

* Kontektonierung von Diodenlasern

» Elektro-optische Charakterisierung
vor Diodenlasern

e Theoretische Modeliierung reuer
Diodenlaserstrukturer

* Mikromontageprozesse

e Agytomatisierung von Mikro-
montageprozessen

N
Core areas

active and passive cooling

of diode lasers

mounting of diode laser bars
electro-optical characterization
of diode lasers

e simulation of new diode laser
structures

micromachining technigues

e automation of micromachining
techniques




Festkorper- und
Diodenlaser

Solid state and diode
lasers

I
Kurzportrait

In der Abteiiung Festkorper- und Dioden-
laser werden Festkorperlaser fur indus-
triefle Arwengungen und Forschung
entwickeit, i o aut Hochieistungsdioden-
laser basieren Hierzu zahlen Festkorper-
laser my | eisTungen von einigen Watt
bis S kW, gctegeschaitete Festkorperlaser
mit Pulsepergien von einigen i bis
100 mi be: e-ner Pulswiederholrate von
einigen 100 Hz b5 100 kHz, ps- und
fs-Festkorper'aser, qurchstimmbare Laser
sowie frequenckonvertierte VIS/UV-
Festkorperaser bis 100 W, Weiterhin
petasst s.ch e Actedung mit adressier-
barer Dioger.asen, mikrooptischen
Komporerien mt Strahiformung,
Faserkoppiurg und Charaktensierung
von Diodeniasern sowie mit kunden-
spez.fischer Design und Bau von
Diodeniasermaqui'er 1rd -systemen

Die Hignugnts ger Aotellung umfassen
die Entw ¢xlung von Verfahren zur Wel-
leniargen- ung Polansationskopplung,
den Messauibau cur Charakterisierung
von Diogertaserstacks sowie die Ent-
wick'ung von fasergexoppelten Dioden-
lasermoduie~ horer Brillanz. Diese
wergen aingesetzt in der Drucktechnik
sow-e zum IhikroschweiBer urd Mikro-
joten righlghts im Bereich diodenge-
pumpter Festkorperlaser sind u. a. Slab-
laser fur die Prazisionsbearbeitung
sowe als Verstarker fur Laser-Displays,
gepulste Hochenergielaser zur Erzeu-
gurg von EUV-Strahlung sowie gute-
geschaliete Laser tur die Remnigungs-
techn.k urd die Bearbeitung dielek-
tnischer Matenahen Zu den Kunden
der Abre'tung zahlen fuhrende Laser-
herstetler, Zulieferer optischer Kompo-
nenten sove Enganwender aus ver-
schredenen 'ndustriesektorer Hierzu
zahlen unter anderem die Druckindustrie,
die Display produzierende Industiie,
die Terexommunikation, die Medizin,
die metall- una kunststotfverarbeitende
industrie, die Automobiindustrie sowie
die brektronikindustrie

]
Short description

Solid state lasers based on high power
diode fasers for industrial use and re-
search activities are being developad
in the departrment of solid state and
diode lasers These comprise diode-
pumped solid state lasers with up to

5 kW power, g-switched sohd state
lasers with pulse energy of 1 up to
100 mj and frequency of 100 Hz up to
100 kHz, ps- and fs-sold state lasers,
runable lasers as well as frequency
converted VIS:UV-sohd state lasers with
up to 100 W power Furthermore the
department deals with the develop-
ment of addressable diode iasers and
micro-optical components as well as
beam forming, fibre coupling, charac-
rerization of diode lasers and customer
sized design and construction of diode
laser modules and systemns.

The hughhghts of the department in-
clude the development of concepts for
wavelength and polanzation coupling,
characterization of giode laser stacks
as welf as the development of fibre
coupled diode laser modufes witn high
beam quality These diode lasers are
used in the printing industry as welf as
for micro-welding and micro-scldering
in the field of diode pumped soiid
state lasers highlights are among others
slab lasers for precision materal pro-
cessing as well as amplifier for laser
displays, pulsed high energy lasers for
generation of EUV-beams and g-switched
lasers for cleaning and processing of
drelectric matenals The customers of
the department are leading laser manu-
facturers, supphers of optical compo-
nents as well as users from different
mdustrial areas These include printing
ndustry, display rmanufacturing industry,
telecornmunications, medicine, metal
and piastics processing industry, auto-
motie industry and efectronic industry
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R
thr Ansprechpartner / Contact

Dipl.-ing. Dieter Hoffmann
Telefon +49(0)241/8906 -206
Fax +49(01241/3906 -121
d_hoffmann@ilt fraunhofer de

A
Kernkompetenzen

o Entwicklurg von Festkorper-
und Diodenlasern

« Verfanren und komponenten
zur Frequenzkonversion

e Formung von D.odenlaserstrahlen

e Entwicklurg von Diodenlaser-
moduien urd -systemen

e Design und Chkaraktensierurg von
mikrooptischen Komponenten

e Entwicklung von Komponenten
fur Festkorper- und Diodenlaser

TR
Core areas

s development of sold state
and diode lasers

s methods and components for
frequency doubling

o forming of diode laser beams

s development of diode laser
modules and systems

« design and characterization
of micro-optical components

« development of components
tor sohd state and diode fasers




Lasermess- und Priftechnik

Laser measurement
and testing technology

R
Kurzportrait

Die Abteilung Lasermess- und Pruf-
technik befasst sich mit der Losung
messtechnischer Aufgaben aus Industrie
und Umwelttechnik Der Laser ermog-
licht die Messung physikahscher und
chemischer Grof3en mit hoher
Geschwindigkeit und Prazision Die
beruhrungsfreie Messung 1st prades-
tintert fr Onhine-Prafaufgaben in
Fertigungs- und Prozesshinien. Die
Arbeitsschwerpunkte der Abtellung
sind. die chemische Analyse von
Substanzen mut Laser-Spektroskopie;
die Uberprufung der MaBhaltigkeit
und Geometrie von Werkstucken,
Halbzeugen und Produkten; die
Inspektion von Oberflachen sowie
Auswerteverfahren fur die automatische
Analyse und Bewertung von Messdaten
Im Bereich von Biophotonik werden
fluoreszenzspektroskopische Verfahren
zur Untersuchung von Protein-Protemn
Wechselwirkungen und fur die Einzel-
molekuldetektion entwickelt

Zu den Entwicklungen der Abteilung
zahlen kundenspezifische Online-
Prufsysteme, die in die Prozess- oder
Produktionslinie integriert werden.
Damit werden prozessrelevante
Groflen frihzeitig besttmmt und sind
so direkt fir Optimierungsaufgaben
nutzbar Die Automation der Prufab-
laufe ist daber unverzichtbar

Die Leistungen der Abteilung reichen
von den Grundlagen neuer Lasermess-
verfahren, der ErschlieBung neuer An-
wendungsfelder bis zu Entwicklung
und Bau kundenspezifischer Prufgerate
und —maschinen In Praxis-Workshops
informieren wir potentielle Anwender
dber die Einsatzmoglichkeiten der
Lasermesstechnik anhand von Beispielen
industrieller Routineapplikationen
Unsere Kunden kommen u a aus der
Metall- und Kunststoffverarbeitung,
der Metallerzeugung, der pharma-
zeutischen Industrie, der Automobil-
industrie und der Umwelttechnik
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Short description

The department of laser measurement
and testing technologies deals with
solutions for measurement problems in
the field of industry and environment
By means of laser measurement tech-
nology it is possible to determine
physical and chemical data with high
speed and preciston The non-contact
measurement s surtable for on-iine
testing in production and process lines.
The main fields of work include: the
chemical analysis of substances with
laser spectroscopy, the testing of the
accuracy of dimensions and the geo-
metry of workpreces, semifinished
material and products, the inspection
of surfaces as well as evaluation pro-
cesses for the automatic analysis and
assessment of measurement data In
the field of biophotonics fluorescence
spectroscopic methods to investigate
protein-protein interactions and to
detect single molecules are developed

The department develops customer
specific on-line testing systems which
are integrated into the production line
Thus process relevant data are directly
determined and are available for opti-
rmuzation. The automation of testing
cycles is indispensable

The services of the department com-
prise the basics of new laser measure-
ment technigues, the opening of new
fields of application as well as the
development and the construction of
customer specific testing devices and
machines. In practical orientated training
courses potential users are informed
about the opcrational possibiiities of
laser measurement technology by
means of industrial standard appiications
Our customers belong, among others,
to the metal and plastics industry,
pharmaceutical industry, automaotive
industry and environmental technology.
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thr Ansprechpartner / Contact

Dr. Reinhard Noll

Telefon: +49(0)241/8906 -138
Fax',+49(0)241/8906 -121
noll@ilt fraunhofer de

—CT
Kernkompetenzen

* Entwicklung, Bau und Erprobung
von Lasermess- und Prufsystemen
o Chemische Analyse von festen,
flissigen und gasformigen
Substanzen mit Laser-Spektroskopie
¢ Fluoreszenz-Spektroskopie
o Laser-Koordinatenmesssysteme
* Oberflacheninspektion
¢ Zerstorungsfreie Prufvertahren
¢ Interferometrische Messverfahren
* Echtzeitdatenveraroeitung
und Automation

L]
Core areas

e development, construction and
testing of laser measurement and
testing equipment

chemical analysis of solid, iquid
and gaseous substances with laser
spectroscopy

fluorescence spectroscopy

laser coordinate measurement
machines

s inspection of surfaces

® non-destructive test procedures

* interferometric measurement

e real time operation and automation



Plasmatechnologie
Plasma technology

TR
Kurzportrait

In der Abteilung Plasmatechnologie
werden fur die industnelle Ober-
flachenbehandlung Plasmaverfahren
entwickelt, die einen kontinuierlichen
Durchlauf in offenen Aufbauten ohne
Vakuumsystem ermoglichen. Dazu
werden Barrierenentladungen unter-
sucht, die sich als Atmospharendruck-
plasmen im direkten Oberflachenkon-
takt befinden lJe nach Anpassung der
Wirkmechanismen wie UV-Licht, Elek-
tronen und chemische Radikale sind
sie zum Abtragen dunnster organischer
Verunreinigungen, zur Sterihsation, zur
Funktionalisierung von Kunststoff-
oberflachen oder zur Beeinflussung
des Oxidationszustandes metallischer
Oberflachen geeignet. Ein werteres
Anwendungsfeld der Barnerenentladung
15t die plasmachemische Abgasreinigung
in der Automobilindustrie und der
Energiewirtschaft. Hier haben hohe
Wirkungsgrade und kostengiinstige
Losungen eine besondere Bedeutung

Daneben beschaftigt sich die Abteilung
mit gepulisten Hochleistungsplasmen
Diese werden zur Erzeugung kurzwelliger
elektromagnetischer Strahlung im Be-
reich des extremen UV und der weichen
Rontgenstrahlung eingesetzt. Die
Strahlung eignet sich in Kombination
mit rontgenoptischen Komponenten
wie Linsen, Spiegeln und Detektoren
sowoh! zur Strukturerzeugung im
sub-um Bereich in der EUV-Lithographie
als auch zur Oberflachenanalytik mit
hoher Orts- und Zeitaufldsung

E—
Short description

The department of plasma technology
develops plasma processes for indu-
strial surface treatment that enable the
use of open systems without vacuum
chamber and a continuous production
flow. Therefore barrier discharges that
are as atmospheric pressure plasmas in
direct contact with surfaces are being
analysed. Depending on the adaptation
of effects hke UV-radiation, electron
beams and chemical radicals these
barrier discharges can be used for the
removal of the thinnest organic conta-
munations, for steriiisation, for functio-
nafisation of plastic surfaces or for
influencing the oxidation of metallic
surfaces A further field of application
1s the secondary treatment of exhaust
by using plasma chemistry for the auto-
motive and the energy industry. High
efficiency and low cost solutions have
special significance in these sectors.

in additron the department works on
puised high power plasmas used for
generation of short wave electroma-
gnetic radiation in the field of extreme
UV- or X-rays. The radiation combined
with X-ray optical components like
lenses, murrors and detectors are well
suited for the production of structures
in the sub-um range in EUV-lithography
as well as for the analysis of surfaces
with high local and temporal resotution.
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lhr Ansprechpartner / Contact

Dr. Willi Neff

Telefon: +49(0)241/8906 -142
Fax: +49(0)241/8906 -121
neff@ilt fraunhofer de

———
Kernkompetenzen

¢ Anregungssysteme fur die
Plasmatechnik

¢ Nieder- und Hochdruckplasmen
fur Remnigungsvertahren und
Sterilisation

* Plasmabasierte EUV- und Rontgen-
quellen sowie Rontgentechnik

¢ Kurzzeitmesstechnik

¢ Photo- und Plasmachemie

A
Core areas

* excitation systems for plasma
technology

* Jow and high pressure plasmas
for cleaning processes and
sterilisation

e plasma based EUV and soft X-ray
sources as well as X-ray technology

e short time measurement techmiques

e photo and plasma chemistry
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Trenn- und Fugeverfahren

R
Kurzportrait

In der industneilen Fertigung werden
Laser bereits seit Uber 20 Jahren fur die
unterschiedlichsten Trenn- und Fuge-
verfahren eingesetzt. Die Abtellung
befasst sich mit der Entwicklung von
Extremverfahren, die weit uber den
aktuellen Stand der Technik hinaus-
gehen. Im Bereich des Trennens zahlen
hierzu u. a das Hochgeschwindigkerts-
schneiden sowie das, im Bedarfsfall
oxidtreie, Trennen von dickwandigen
Bauteilen aus Stahl und Aluminium.
Daruber hinaus fuhrt die Abteilung
kundenspezifische Machbarkertsstudien
durch und befasst sich mit der Anpas-
sung, Optimierung und Automatisie-
rung bereits existierender Verfahren
und Anlagen. Neben dem Schneiden
und Bohren verschiedenster Materia-
lien zahlt das Abtragen zu den Arbeits-
schwerpunkten der Abtedung.

Im Bereich des Trennens kommen die
industriellen Auftraggeber groBtenteils
aus den Sektoren Metallbearbertung,
Maschinen- und Automobilbau, Anla-
gen- und Behalterbau sowie Kunst-
stofftechnik. Dinerserts werden die Ver-
fahren an die speziellen Bedrfnisse
der Auftraggeber angepasst, anderer-
seits plant, konstruiert und installiert
die Abteilung komplette Laseranlagen.
Zu den Highlights der Abteilung zahlen
die Verfahrens- und Anlagenentwick-
lung zum Laserstrahlidngsteilen dunner
Bleche mit Geschwindigkeiten uber
100 m/min sowte die Verfahrensent-
wicklung zum Hochleistungs-Schmelz-
schneiden von Edelstahlplatinen bis

40 mm Daruber hinaus entwickelt die
Abteilung Bearbeitungsképfe und Sen-
sorsysteme, die in kommerzielle Laser-
schneidanlagen integriert werden

Im Bereicn des SchweiBBens hiegen die
Schwerpunkte im Fugen verschiedens-
ter Werkstoffe mit CO--Lasern bis

30 kW und Nd YAG-l asern bis 5 kW
unter Berucksichtigung des fertigungs-

wos oA ac grecepartter 2002
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techrmschen Umfeldes der industriellen
Auftraggeber. Das Dienstleistungs-
spektrum umfasst die Entwicklung neuer
SchwelBverfahren wie beispielsweise
Hybridverfahren, die Anpassung beste-
hender Verfahren an neue Produkte,

die Erstellung von Pflichtenheften fur
industriell einsetzbare SchweiBanlagen,
die Planung und Entwicklung kompletter
Laserstrahlanlagen sowie die Unter-
stitzung der Auftraggeber in der Durch-
fuhrung lasergerechter Konstruktionen
Zu den aktuellen Highhights der Abtel-
lung zahlen neben den Fortschritten bei
der industriellen Einfuhrung von Hybrid-
schweiBverfahren auch die Entwicklung
und der weltweit erstmalige Nachwels
des TiefschweiBens mit kompakten und
hocheffizienten Diodenlasern

Neben der Entwicklung und dem Ein-
satz von Laserverfahren und -anlagen
zum SchweiBen von Rohren, Profilen
und Sondertetlen fur den Apparatebau
hat die Abteilung fir verschiedene
Industriepartner periphere Komponen-
ten wie schnelle Drahtzufuhr und
Prozesskontrollsysteme entwickelt und
instailiert Daruber hinaus werden

fur Auftraggeber aus den Bereichen
Schiffbau, Schienenfahrzeugbau, Luft-
und Raumfahrt, Rohrleitungs- und
Apparatebau Arbeiten zur Zulassung
von LaserstrahischweiBverfahren und
von lasergeschweiBten Bauteilen
durchgefiihrt. In diesen Bereichen
kooperiert die Abteilung eng mit den
entsprechenden Zulassungsorganen
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Ihr Ansprechpartner / Contact

4

Dr. Dirk Petring

Telefon: +49(0)241/8906 -210
Fax: +49(0)241/8906 -121
petring@ilt.fraunhofer.de

——
Kernkompetenzen

e Hochgeschwindigkeitsbearbeitung

¢ Dickblechbearbeitung

* Trennen und Flgen von Sonder-
materialien

¢ Abtragen (Bohren, Caving,
Perforieren, Gravieren)

* 3D-Anwendungen

* SchweiBen mit Zusatzwerkstoff

e Hybridverfahren

* Design von Bearbeitungsdusen
und -optiken

* Sensorgestutzte Prozessiberwachung
und -regelung

e Rechnergestutzte Prozesssimulation
und -optimierung

* Multimediale Ausbildungs- und
Informationssysteme




Cutting and Joining

—
Short description

Lasers have already been used in the
manufacturing industry for various
cutting and joining processes for over
20 years. The department deals with
the development of extreme processes,
which go far beyond the current state-
of-the-art. In the field of cutting this
includes, among others, high speed
cutting as well as the, if required oxide
free. cutting of steel and aluminium
components with high thickness.
Furthermore, the department deals
with specific feasibility studies for
customers as well as adaptation, opti-
mization and automation of already
existing processes and systems. In ad-
drtion to cutting and drilling of different
matenals, 3-dimensional material re-
moval also belongs to the man fields
of work of the department.

in the field of cutting the industrial
customers are mainly from the sectors
of metal processing, mechanical en-
gineering, car manufacture, plant and
vessels construction as well as plastics
technology. On the one hand the
processes are adapted to the specific
requirements of the customers, on the
other hand the department plans,
constructs and installs complete laser
systems. The highlights of the depart-
ment include process and system deve-
lopment for laser slitting of thin sheets
with more than 100 m/min speed, as
well as process development for high
power laser beam fusion cutting of
stainless steel plates up to 40 mm.
Furthermore, the department develops
processing heads and sensor systems,
which are integrated into commercial
faser cutting systems.

The main focus in the field of joining

is the welding of different materials
with CO;-lasers up to 30 kW and

Nd YAG-lasers up to 5 kW taking the
production process of the industrial
customers into account. The services
include the development of new wel-
ding processes, e.qg hybrid processes,
the adaptation of existing processes

to new products, the setting-up of a
performance specification for industrial
welding systems, the planning and
development of complete laser systems
as well as the support of customers

n the realization of laser specific con-
structions. Recent highlights include
beside the progress in transfering
hybrid-welding technologies into indu-
strial apphcations, the development
and world’s first evidence of deep pe-
netration welding with highly compact
and efficient drode lasers.

Apart from the development and the
application of laser processes and
systems for welding of pipes, profiles
and spectal components for apparatus
engmeening, the department has deve-
loped and installed peripheral com-
ponents such as a fast wire feeder and
process control systems for different
partners in industry. Furthermore, inves-
tigations for the classification of laser
welding processes and laser welded
components are carried out for cus-
tomers from shipbuilding, railroad con-
struction, aerospace, pipe manufacturing
and apparatus engineering industries
in these fields the department coope-
rates closely with the corresponding
classificatton societies.
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A
Core areas

* high speed processing

o thick section processing

s cutting and joining of special
materials

* removal (driling, caving, perforating,
graving)

* 3D-applications

* welding with additional material

* hybrid techniques

¢ design of processing nozzles
and optics

e sensor based process control

e computer supported simulation and
optimization of processes

* multimedia qualificaton and
information systems
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Oberflachentechnik

I
Kurzportrait

Die Abtellung Oberflachentechnik 16st
Aufgabenstellungen aus dem Spekirum
der thermuschen Oberflachenbehand-
fung. Hierzu zahlen Verfahren zur kr-
zeugung verschiei-, ermudungs- und
korrosionsbestandiger Randschichten
sowie Rapid-Prototyping-Verfahren zur
Herstellung metallischer Bauteile und
Werkzeuge. Mit dem Selective Laser
Melting (SLM) wurde aufbauend auf
dem Lasersintern ein neues Verfanren
entwickelt, mit dem Bauteile aus serien-
identischen Werkstoffen hergestelit
werden konnen. Weitere Verfahren
sind das Laserstrahlreinigen und die
Modifikation von Oberflachen Dazu
geharen das formgepende Schmelzen
(z. B. Entgraten), das Polieren, das Ak-
tivieren, das Strukturieren (z 8 Auf-
rauen) und das farbgebende Mark-e-
ren.

Die Arbeitsschwerpunkte der Abtellung
umfassen die Erarbertung verfahrens-
technischer, physikalischer und werk-
stoffkundlicher Grundlagen, die Mo-
dellbildung zur Unterstutzung und
Optimierung der Verfahrensent-
wicklung sowie die Entwicklung von
Komponenten zur Strahifuhrung und
-formung, zur Pulverzufuhr und zur
Prozessiberwachung und -regelung
Daruber hinaus werden von interdisz)-
plinaren Teams komplette Pilotanlagen
entwickelt und installiert sowie neueste
Laserstrahlguellen (z. B. Hochleistungs-
Diodenlaser) fur die Oberflachenbe-
handiung qualifiziert

\anegrarrpanee 2307
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In enger Kooperation mit den Industrie-
partnern werden fur die viclfaltigen
Problemstellungen individuelle System-
losungen erarbeitet, die den komplet-
ten Fertigungsprozess berucksichtigen
Beispiele fur die Kompetenz auf den
genannten Arbertsgebieten sind die
Entwicklung eines handgefuhrten
Bearbertungskopfes fur ein mobiles
Laserstrahlreinigungsgerat, die Verfah-
rens- und Anlagenentwicklung zum
Harten von Torsionsfedern mit Hochles-
tungsdiodenlaserr in Zweistrahltech-
nik, die Reparatur von Werkzeugen fur
die SpritzguBtechnik, von Motor- und
Triebwerkskomponenten durch Laser-
auftragsschweiBen, die Entwicklung
ener Anlage zum Auftragsschweien
und Harten von Werkzeugen in emner
Aufspannung sowie verschiedene An-
tagen zum groBflachigen Reinigen von
Oberflachen
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thr Ansprechpartner / Contact

Dr. Konrad Wissenbach
Telefon +49(0)241/8906 -147
Fax. +49(0)241/8906 -121
wissenbach@ilt fraunhofer de

R
Kernkompetenzen

e Umwandlungsharten, Umschmel-
zen, Beschichten, Legieren und
Dispergieren zur Hersteliung bean-
spruchungsgerechter Funktions-
schichten

s Entwicklung von Pulverzufuhr-
systemen

¢ Biegen von Metaller

s Reinigung und Modiftkation
von Oberflachen wie
Entgraten, Poleren, Aktivieren
und Strukturieren

* Rapid Prototyping zur Herstellung
metallischer Bauteile und Werkzeuge




Surface treatment

—
Short description

The department of surface treatment
solves probltems in the field of thermal
surface treatment. This includes pro-
cesses for the generation of wear,
fatigue and corrosion resistant boun-
dary layers as well as rapid prototyping
processes for manufacturing of metallic
components and tools. On the basis of
laser sintering, the new process Selec-
tive Laser Melting (SLM) was developed
With this technique parts out of serial
material can be manufactured. Further
processes are laser cleaning and laser
induced surface modifications. This
includes shape generated melting (e. g.
burr removing), polishing, activation
and structuring (e g. roughening) and
colour generated marking

The man frelds of work of the depart-
ment include process technology,
physical basics and material science,
modeiling to support and optimize
process development as well as the
development of components for beam
guiding and forming, powder feed
and process control. Furthermore,
complete pifot plants are developed
and installed by interdisciplinary tearns.
They also qualify new generation of
lasers (e g high power diode lasers)
for surface treatment

Individual system solutions, which
consider the complete manufacturing
process, are developed for different
problems n close cooperation with in-
dustnal partners Examples for the com-
petence in the named fields of work
are the development of 8 manually
controlled processing head for a mo-
bile laser cleaning device, the process
and machine developrent for harde-
ning of torsions springs with high po-
wer diode fasers in two beam techni-
que, the repairing of tools for injection

moulding, motor and power engine
components by hardfacing, the deve-
Jopment of a machine for hardfacing
and hardening of tools in one fixing
device as well as different machines for
large area cleaning of parts.

SE——
Core areas

» transformation hardening, remelting,
cladding, alloying and dispersing
for the production of load orientated
layers

* development of powder feeding
systems

* bending cf metals

cleaning and modification

of surfaces such as burr removing,

polishing, activation and structuring

rapid prototyping for production

of metallic parts and tools
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Mikrotechnik

N
Kurzportrait

In der Abtellung Mikrotechnik werden
lasergestutzte Verfahren fur aie Aufbau-
und Verbindungstechnik, die Mikro-
struktunerung und die Dunnschicht-
technik entwickelt. Hierzu zahlen das
MikroschwetBBen und -lbten, das Bohren
und Feinschneiden, die Herstellung von
Mikrobautellen und Mikrostanzwerk-
zeugen durch Laserstrahlabtragen mit
Excimer- und Nd:YAG-Laser sowie die
Herstellung von Funktionsschichten
durch Laser-CVD, -PLD und Laser-
Galvanik. Im Zuge der Miniatunsierung
elektromscher und mechanischer Bau-
teile insbesondere in der Kommuni-
kations- und Informationstechnologie
nimmt die Bedeutung beruhrungsloser
und praziser Fertigungsinstrumente zu
So werden in der Abtellung Mikro-
technik Montage- und Justageverfahren
entwickelt, wie beispielsweise das lase:-
gestutzte Mikrobiegen, mit denen Bau-
terlffunktionen mit hoher Prazisiorn und
Reproduzierbarkeit e:ngestelit werden
konnen. Zusammen mit entsprechengen
Messsystemen werden diese laser-
gestutzten Fertigungskomponenten in
Produktionsaniagen integriert

Die Kooperationspartner der Abteilung
Mikrotechnik kommen grof3tentells
aus den Bereichen Elektrotechmk und
Elektronik, Feinmechanik und Optik,
Kommunikations- und Informations-
technologie sowie Medizintechnik und
Chemie. So werden gemeinsam mit
Medizinern und Unternehmen der Me-
aizintechmik Verfahren ura Produkte
fur operative Eingriffe und die Analytik
entwickelt Schwerpunkte sind die
Mrkrostrukturierung von Kunststoff-
bautellen wie Kathetern, Stents urd
Mikroimplantaten sowie das Fugen
mikromechanischer Bauteile

16 AGeerr e Ansprachnattese JA00

Im stark expandierenden Bereich der
Mikrochemie und Mikroanalytik stellt
die Abteilung Mikroreaktoren und
Systeme fur die Kapillarelektrophorese
wie beispielsweise die DNA-Analyse
her. Hierber kommen Laser sowohi als
Fertigungswerkzeug als auch als Ana-
lyse- und Synthesemnstrument zum
tinsatz. FUr Applikationen in der Papier-
technik werden Verfahren und Anlagen
zum Schneiden, Abtragen, Perforieren
und Markieren be: extrem hohen
Geschwindigke:ten entwickelt Der
Schwerpunkt liegt in der Bearbeitung
von Sicherheitsoapieren und empfind-
Iichen Faserwerksioffen.

Fur die Montage von Kunststoffbau-
tellen wurde emn neues Verfahren zum
SchweiBen thermoplastischer Kunst-
stoffe entwickelt Dieses nutzt die spe-
zifischen Eigenschaften des Lasers wie
die seiektive Absorption in Bezug auf
Wellenlange und Materialart sowe die
orthch begrenzte Erergiedeposition
Mit dem Laserstrahi-Kunststoff-
schweiBen lassen sich unsichtbare Ver-
bindungen kraftefrer ber nahezu allen
Thermoplasten, auch in Kombination
mit Metallen und thermoplastischen
Elastomeren, erzielen. Durch den Ein-
satz von Diodenlasern kann die Flexi-
bilirat des Verfahrens deutlich erhoht
werden.

Zusammen mit den industrieflen Auf-
traggebern werden Verfahrensanalysen
durchgefuhrt sowie komplette Proto-
typaniagen entwickelt, die den Anfor-
derungen an eine moderne Fertigung
entsprechen. Die Basis hierfur biden
verfahrenstechnische Grundlagenun-
tersuchungenr urd theoretische Simula-
tioren Die Unterstutzung rm Bereich
der lasergerechten Konstruktion zahit
abenso zu den Drenstleistungen der
Abteilung wie die Beratung zur Erstel-
iwung von Pflichtenheften fur moderne
Laseranlagen
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N
thr Ansprechpartner / Contact

Dr. Arnold Gillner

Telefon. +49{01241/8906 -148
Fax +4910;241/8906 -121
giliner@ilt fraunhofer de

R
Kernkompetenzen

= Laserstrahlmixroloten und
-mikroschweiBBen

* lLasergestutztes Biegen ung Justieren

* Feinschneiden und Bohien von
Metallen, Keranuken, Halbleitern
und Diamanten

e Mikrostrukturierung mit Ex¢-mer-
und Nd YAG-Laserr

* Mikrostanz- und -pragetechnik

* Markieren und Beschriften

¢ Laser-CVD und -PVD, Laser-Galvanik

* Schneiden und Perfoneren von
Papier, Kunststoffen una Verbund-
werkstotfen

e Schweiflen von Thermoplasten und
thermoplastischen Elastomeren




Micro technology

S—
Short description

In the department of micro technology
laser processes for packaging and inter-
connection, microstructuring and thin
film technology are being developed.
This includes micro welding and solde-
ning, drlling and fine cutting, manufac-
turing of micro components and micro
punching dres by laser ablation with
excimer and Nd:YAG-lasers as well

as manufacturing of functional layers
through laser CVD, PLD and laser-
galvanizing. In the course of the minia-
turization of electronic and mechanical
components, especially in the commu-
nication and information industry, the
importance of contact free and precise
manufacturing instruments increases
Assembling and adjustment procedures
are being developed in the department
of mucro technology, e.g. laser supported
mucro bending, with which the compo-
nent functions can be adapted with
high precision and consistency Together
with the corresponding measuring
systems these laser assisted manufac-
turing components are integrated in

to production plants.

The cooperation partners of the depart-
ment of micro technology can mainly
be found in the fields of electronics,
precision mechanics and optics, com-
munication and information techno-
logy as well as medical technology and
chemistry. In cooperation with medical
experts and manufacturers of medical
systems processes and products for
surgery and analytic are being develo-
ped Core activities are micro structu-
ring of disposable polymer products
hke catheters, stents and micro im-
plants and joining of micro mechanical
devices

in the strongly expanding market of
mucro chemistry and micro analytic the
department develops micro reactors
and systems for capillary electrophore-
sis for example DNA-analysis. In this
field lasers are used as production
tools as well as for analytic and synthe-
tic purposes. For apphcations n the
paper industry processes and systems
for cutting, ablation, perforating and
marking at extremely high speeds are
being developed Core activities are
the processing of security papers and
sensitive fibre materials.

For the assembly of plastic parts a new
technology for welding thermoplastic
polymers has been developed This
technology uses the specific advanta-
ges of lasers like selective absorption
n relation to wavelength and material
properties as well as local deposition
of energy. Laser polymer welding of-
tfers hidden welds without applying
forces at almost all thermoplastic ma-
terials and also in combination with
metals and thermoplastic elastomers
By using diode laser systems the flexi-
bility of the process can be distinctly
increased.

Together with the customers, processes
are analyzed and complete prototype
plants are developed and set into indus-
trial surroundings. All this i1s based on
fundamental research of processes and
theoretical simulation Support in the
field of laser specific construction be-
longs as well to the services of the
department as advice for the setting-
up of a performance specification for
modern laser systems.
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Core areas

* laser micro soldering and micro
welding

» laser supported bending and
adjustment

« precision cutting and drilling of
metals, ceramics, semiconductors
and diamonds

® micro structuring with exaimer and
Nd:YAG-lasers

¢ micro punching and stamping

* marking and lettering

® laser CVD and PVD, laser-galvanizing

* cutting and perforating of paver,
plastics and composite materials

* welding of thermopiasts and thermo-
plastic elastomeres
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Modellierung und Simulation

E— ]
Kurzportrait Kernkompetenzen

Die Abteilung Modellierung und * Design von Hohlkathoden zur
Simulation fuhrt grundlegende Arbeiten Erzeugung von EUV-Strahlung
zur Beschreibung von technischen * Auslegung von Resonatoren fur

Prozessen sowie deren Uberwachung,
Steuerung und Regelung durch. Zu

den Kernkompetenzen zéhlen die .
Modellierung von Strahlquellen —
insbesondere Hochleistungslaser und .
Gasentladungen — sowie deren An-
wendung in der Fertigungstechnik

Die beteiligten physikalischen Prozesse e
erstrecken sich von der Erzeugung,
Ausbrertung und Absorption von

Strahlung uber Transportprozesse bis .
hin zu Phasenumwandlungen, die von

der Strahlung im Werkstoff induziert
werden. Um die Messdaten zu analy- .
sieren und die Prozesse zu uberwachen,
werden Methoden der Technischen .
Informatik angewandt. Hierzu zahlen
insbesondere numerische Vertahren .
zur Simulation der Prozesse und deren
Visualisierung sowie Algonthmen zur
Auswertung von Messdaten

Das eingesptelte Team aus Wissen-
schaftlern der Disziplinen Angewandte
Mathematik, Physik und Technische
Informatik bietet modellgestitzte
Untersuchungen von technischen
Aufgabenstellungen an. Ausgehend
von den Kenntnissen der Kunden, der
eigenen experimentellen Erfahrung
und den Eigenschaften vorhandener .
Modelle werden Losungswege erarber-

tet und analysiert.

Angerot srd Araprechoanne: 2007
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Gas-, Festkorper- und
Hochleistungsdiodenlaser
Optimierung der StrahifGhrung

in optischen Systemen

Analyse des Strahlungstransports

in Prozessgasen wahrend der
Bearbertung

Analyse von Unter- und
Uberschallstromungen von Arbeits-
und Prozessgasen

Analyse von Schmelzstromung,
Warmetransport, Schmelzen und
Verdampten

Dynamische Modelle zum Abtragen,
Schneiden, SchweiBen und Bohren
Algonthmen zur Auswertung von
Messdaten

Programmierung graphischer
Benutzeroberflachen zur Simulation
der Modelle und Visualisierung von
Messdaten mit kommerziellen
Graphikservern wie OpenGL*®
Numerische Methoden und
Berechnungsverfahren, wie z. B
Cluster-In-Cell Verfahren (CIC),
adaptive Vernetzung in bewegten
Gebieten (Hierarchische Basen),
Finite Elemente und Finite Volumen
Methoden auf zeitlich verdnderlichen
Gebieten (Level-Set Methode})
Prozessiiberwachung mit raumlich
und zeitlich hochstaufiosenden,
kommerziellen CCD- und CMQOS-
Kamerasystemen

Steuerung und Regelung von
Fertigungsprozessen

D- 43
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lhr Ansprechpartner / Contact

Dr. Wolfgang Schulz
Telefon: +49(0)241/8906 -204
Fax' +49(0)241/8906 -121
schulz@ilt fraunhofer de




Modelling and simulation

——
Short description

The department of modelling and
simulation carries out fundamental
work to describe technical processes
as well as their monitoring and contro!
The core areas include the modelling
of beam sources — especially high
power lasers and gas discharges — and
their application in production techno-
fogy. The physical processes involved
comprise the generation, propagation
and absorption of radiation, as well as
transpart processes and phase trans-
formations which are induced by the
radiation n the material. Methods of
technical informatics are used for
analysing the measured data and
monitoring the processes. This especially
includes numerical methods for the
simulation of the processes and their
visualisation as well as algorithms to
evaluate measured data.

The experienced team of scientists in
the field of applied mathematics,
physics and technical informatics offers
model based investigations of technical
tasks. Based on the knowledge of the
customers, our own experimental ex-
perience and the characteristic features
of already existing models, the depart-
ment works out solutions and carries
out the analysis.

N
Core areas

Design of hollow cathode discharge

for generation of EUV-radiation

Design of optical resonators for

gas, solid state, and high power

diode lasers

Optimisation of beam guidance

in optical systems

Analysis of radiation transfer in

process gases during processing

* Sub- and supersonic gas flow

of assist and process gases

Analysts of melt flow, heat

transport, and movement of phase

boundaries

* Dynamical models of cutting,
welding and dnilling

s Data evaluation aigorithms

* Programming of graphical user
surfaces for simulation of the
models and visualisation of data
using commercial graphic-servers
like OpenGL*

* Numerical methods and codes,
such as Cluster-In-Cell Code (CIC),
adaptive meshing domains with
moving boundaries (Hierarchical
Basis), finite elements and finite
volume methods on time dependent
domains (Level-Set Method)

* Process monitoring using spatial
and temporal resolved detectors like
commercial CCD- and CMOS-camera
systems

« Control of processing

Angebot .nd Ansprechpart-er 2002
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Systemtechnik
System technology

EE——
Kurzportrait

Die Abteilung Systemtechnik befasst
sich mit der Planung, Entwicklung und
Installation kompletter Laseranlagen.
Diese Pilotsysteme werden auf die
individuelien Anforderungen der in-
dustniellen Auftraggeber abgestimmt,
Falls eine neue Verfahrensentwicklung
erforderlich ist, wird diese in enger 7u-
sammenarbeit mit den anderen Fach-
abteilungen des Instituts durchgefuhrt
Daruber hinaus werden bei Bedarf
Prozessuberwachungs- und -regelurgs-
systeme entwickelt, getestet und ir-
stalliert In dresem Bereich nutzt die
Abteilung Systemtechnik thre langjahrige
Erfahrung in dem Einsatz online kon-
trollierter Laserverfahren. Auch die
Anpassung kommerzieller Steuerungs-
systeme an die Erfordernisse von
Spezialanwendungen gewahrleistet die
Abtellung mit thren interdisziplinaren
Entwicklungsteams Das Angebot wird
durch laserspezifische Netztelle und
Elektronikkomponenten abgerundet

Im Erprobungs- und Beratungszentrum
des Fraunhofer-Instituts fur Lasertechnik
konnen kleine und mittelstandische
Unternehmen mit Unterstutzung des
Bundesministeriums fur Bildung und
Forschung BMBF eine Erstberatung und
praktische Erprobungsversuche in An-
spruch nehmen Daruber hinaus bietet
cie Abteitung Systemtechnik die
Durchfuhrung von Machbarkeitsstudien
an, in denen neue ideen hinsichtlich
threr Umsetzung und Wirtschaftlichkert
gepruft werden Das Dienstleistungs-
angebot wird durch Aus- und Fortbil-
dungsseminare sowie durch praktische
Trainingsworkshops abgerundet

—
Short description

The department of system technology
deals with the planning, development
and nstallatton of complete laser
plants These pilot systems are adapted
to meet the specific requirements of
the industrial customers. If a new pro-
cess 1s needed to be developed, it wiil
he carnied out in close cooperation with
the other departments of the institute.
Furthermore, process monjtoring and
control systems are developed, tested
and installed, if required In this field
the department of system technology
makes use of many years of expenence
gamed 1n on-ine controlled laser pro-
cesses. The department ensures the
adaptation of commercially available
control systems to the requirements of
special applications with 1ts interdisci-
plinary development team. Laser adap-
ted power supply and electronic com-
ponents complete the services offered

At the Testing and Consultation Centre
of the Fraunhofer Institute for Laser
Technology small and medium enter-
prises can come to a first consultation
and practical testing visit with the
support of the ministry BMBF Further-
more, the department of system
technology offers the implementation
of feasibility studies, in which new
ideas are tested with regard to their
appli-cation and economic feasibtiity
The service offered 1s rounded off by
education and training courses as well
as practical training workshops.
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lhr Ansprechpartner / Contact

Dr. Stefan Kaierle

Telefon: +49(0)241/8906 -212
Fax +49i0)241/8906 -121
kalerle@ilt fraunhofer.de

E o]
Kernkompetenzen

* Pilotanlagen

s Integration von Lasertechnik in
Fertigungseinrichtungen

¢ Entwicklung von Sensoren und
Regelungssystemen

¢ Entwicklung von Diodenlasernetz-
tellen, Funkenerosionsgeneratoren
und Hochspannungs-Impuls-
generatoren

s Nullserien-Applikation

* Anlagenkonzeptionierung

e Steuerungstechnik fur Laseranlagen

e Aus- und Werterbildung

]
Core areas

e pilot plants

« ntegration of laser technology into
manufacturing systems

o development of sensors and control
systems

o development of power supply for
diode lasers, of generators for EDM
equipmemt and of high-voltage-puls-
generators

* small-lot applications

* concept and design of plants

* control techrique for faser plants

* education and tramning



Auslandsaktivitdten
International activities

]
Fraunhofer ILT im Ausland

Das Fraunhofer iLT pflegt seit semner
Grundung zahlreiche internationale
Kooperationen. Ziel der Zusammenarbeit
ist es, Trends und Entwickiungen
rechtzeitig zu erkennen und weiteres
Know-how zu erwerben. Dieses kommt
den Auftraggebern des Fraunhofer ILT
direkt zugute. Mit auslandischen Firmen
und Niederlassungen deutscher Firmen
im Ausland fuhrt das Fraunhofer ILT
sowoh! bilaterale Projekte als auch inter-
nationale Verbundprojekte durch. Die
Kontaktaufnahme kann auch mittelbar
erfolgen uber

¢ Niederlassungen des Fraunhofer ILT
im Ausland

auslandische Kooperationspartner
des Fraunhofer ILT
Verbindungsburos der Fraunhofer-
Geselischaft im Auslang.

L]

L]
Europa

in Europa kooperiert das Fraunhofer
ILT mit zahlreichen Firmen und &ffent-
lichen FuE-Zentren Die Betetligung an
europdischen Verbundprojekten wird
seit Jahren erfolgreich betneben. in
Frankreich wurde daruber hinaus eine
strategische Kooperation mit fuhrenden
FuE-Einrichtungen im Rahmen der
Coopération Laser Franco-Allemande
CLFA eingegangen. Die CLFA hélt in
Paris FuE-Kapazitaten vor, die von den
franzosischen Auftraggebern direkt in
Anspruch genommen werden konnen

AR
UsA

Das Fraunhofer Center for Laser Tech-
nology CLT wurde 1995 gegrundet
und hat seinen Sitz :n Plymouth, Michi-
gan Diese Region hat sich als Zertrum
tur Laserhersteller, Systemintegratoren

und industrielle Anwender in den USA
etabhert. Wesentliches Ziel des CLT

ist die Kooperation mit Industrie und
Wissenschaft in den USA Daber wird
eine enge Zusammenarbest mit der
Unversitat Michigan und der Wayne
State University gepflegt

Am Fraunhofer CLT sind deutsche
sowie amertkanische Mitarbeiter tatig.
Deutsche Unternehmen nutzen das
Fraunhofer CLT als Demonstrationszen-
trum fur ihre Produkte auf dem ameri-
kanischen Markt. Dem Fraunhofer CLT
stehen zur Zeit CO,-Laser bis 12 kW,
Nd:YAG-Laser bis 3 kW (cw), sowie
3-, 5- und 6-Achsen-Bearbeitungs-
stationen zur Verfugung

L]
Asien

In Asien konnen Interessenten uber
die Verbindungsburos der Fraunhofer-
Gesellschaft mit dem Fraunhofer ILT
Kontakt aufnehmen

—
Fraunhofer ILT Abroad

Since its foundation, Fraunhofer ILT
has been involved in many internatio-
nal cooperations. The objective of
these cooperations is to recognize new
trends and current developments and
to acquire further know-how. The
customers of fraunhofer ILT can directly
benefit from this. Fraunhofer ILT carries
out bifateral projects as well as interna-
tional cooperative projects with foreign
companies and subsidiaries of German
companies abroad These companies
can also contact Fraunhofer ILT through:
s nternational subsidiaries of
Fraunhofer ILT
 foreign cooperation partners of
Fraunhofer ILT
s jiarson offices of the Fraunhofer
Society abroad
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T
Europe

In Europe Fraunhofer ILT is collaborating
with numerous companies and public
R&D centers. European cooperative
projects have been carned out success-
fully for many years. Furthermore, a
strategic cooperation has been esta-
blished with leading R&D centers in
France in form of the Coopération
Laser Franco-Allemand CLFA CLFA has
R&D-resources in Pans that can directly
be used by the french customers.

SEE——
USA

The Fraunhofer Center for Laser Tech-
nofogy CLT was founded in 1995 and
is located in Plymouth, Mictigan This
region has established itself as main
spot of laser manufacturers, system
integrators and industrial users in the
US. Fraunhofer aims to be the premier
resource of technology innovation for
its US customers in the public and
private sector There are close links with
the University of Michigan and Wayne
State University

The Fraunhafer CLT employs German
as well as American staff German
companies use the Fraunhofer CLT as
a demonstration center for their pro-
ducts on the US market Presently, the
Fraunhofer CLT has CO -lasers with
up to 12 kW, and Nd YAG-lasers with
up to 3 kW output power (cw) as well
as three-, five- and six-axis processing
stations.

]
Asia

in Asia, interested companies can
contact the fFraunhofer ILT through
representative offices of the Fraun-
hofer-Geselischaft

Argeno. 1 d A Sprehsartae 2002 21



Wegbeschreibung
Way to the institute

—
Mit dem Auto

Autobahn Ad44/A4 bis zum Kreuz
Aachen, auf der A4 Richtung Antwer-
pen bis Ausfahrt Aachen-Laurensberg,
Zubringer Richtung Aachen, erste
Ausfahrt Richtung RWTH/Khnikum.
Direkt nach dem Tunnel die erste Aus-
fahrt (Richtung RWTH-Melaten/Horn/
Fraunhofer-institute), oben rechts abbie-
gen, dann geradeaus dem Verlauf der
StraBe folgend (Linkskurve), links auf
den ILT-Besucherparkplatz

ToRE——
Mit dem Bus

Ab Aachen Hauptbahnhof 5 Minuten
zu Ful3 zur Bushaltestelle Theater-
straf3e/WallstraBe, mit dem Bus Linie 33
bis Haltestelle Forum, dann 10 Minuten
zu FuB.

——
Mit dem Flugzeug

Ab Flughafen Koln bzw Dusseldorf
mit dem Pendelverkehrsbus “Airport
Aixpress” Koln-Aachen oder Dussel-
gorf-Aachen bis Aachen Zentrum
Weiter per Taxi oder mit dem Bus.

Antwerpen

LAURENSBERG

A4 Ausfahrt/Exit:
Laurensberg

LA Arsprgctgreter 2402
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———
By car

Freeway A44/A4 to freeway junction
Aachen, A4 towards Antwerpen until
exit Aachen-Laurensberg, feeder road
towards Aachen, at first exit turn nght
towards RWTH/Khinikum. Directly be-
hind the tunnel take the first exit (to-
wards RWTH-Melaten/Horn/ Fraunhofer-
Institute), at the top turn right and
follow the street (left-hand bend), turn
to ILT's visitors car-park on the left

AEE—
By bus

From Aachen main station walk 5
minutes by foot to bus stop ‘Theater-
straBe/WallstraBBe* and take bus hne 33
to stop ‘Forum’, from there 10 minutes
walk

]
By plane

From Koin or Dusseldorf airport use
shuttle bus "Airport Aixpress’ Koin-
Aachen or Dusseldorf-Aachen unti!
Aachen Centre. Than take a taxt or the
bus
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Weitere Informationen
Further information

Fraunhofer-Institut
fur Lasertechnik ILT

Dipl.-Phys. Axel Bauer
Marketing und Kommunikation

SteinbachstraBe 15
D-52074 Aachen

Telefon- +49(0)241/8906-194
Fax: +49(0)241/8906-121
E-Mail: bauer@ilt fraunhofer de

www.ilt. fraunhofer de

P ]
In USA:

Fraunhofer Center
for Laser Technology CLT

Dr. Stefan Heinemann
Director

46025 Port Street

Plymouth

Michigan 48170

Telephone ++1/734/354 -6300

Fax ++1/734/354 -3335

E-mail shetnemann@clt.fraunhofer.com

www clit.fraunhofer com
E—
In Frankreich:

Cooperation Laser Franco-Allemande
CLFA

Dr. Wolfgang Knapp
Director

16 bis, avenue Prieur de la Cote d'Or
94114 Arcuell Cedex

Telephone. +33(0)1 /4231 -9891
Fax: +33(0)1 /4231 -9747
E-mail: wknapp@clfa.fr

www clfa.fr
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= LASER ZENTRUM HANNOVER e.V.

Introduction
Laser Zenfrum 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 20t%, 1986
250 Employees, incl. 120 Scientists
Turnover 2002 approx. 11.28 Mio €

—
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Organization Chart

Curalors Board of Diractors - Members
@industry = Prof Dr W Ertmer b ®industnal Enterpnses
oUnversity Prof Dr-Ing Dr-ing Eh mult H Haferkamp eUniversity Institutes
eMinistry of Trade/Commerce Prof Dr-tng Dr-ing Eh mult HK Tdishoff ‘#Research Organizations

Prof Dr H Welling
Dr-Ing A Ostendorf

Dipl -Oek O Bk ecker

Adnunistration

Dipl -Bw D Wiesinger Dr Ing A Ostendort

LASER ZENTRUM HANNOVER e.V.

Departments

ASER ZENTRUM HANNOVER e.V.




laser components

« Coatings for high power laser systems

« Thin-film process development

« Coatings with lowest optical losses

» Development of special coatings

= Characterization of laser components
according to 1ISO-standards

‘production and systemg

laser development

» Diode lasers

» Diode pumped solid-state lasers

« Fibre lasers

* Non-linear optics

» Laser sources for metrology

* Ultra short pulse laser

« Laser sources for medicine applications

materials and processes

« Systems and control technology

« Process control

« CAD/CAM-technology

« Manufacturing metrology

» Micro-processing with UV-lasers, fibre |
and fs-laser pulses

» Glass and ceramic processing

» Simulation techniques

» Testing and consulting centre for SME

g 14
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» Cutting and joining technology

» Surface treatment and wear protection

« Polymer processing and new matenals

+ Hand-guided laser systems and special
processes

« Safety technology and analysis of
process-by-products

« Filtration technology

- Process analysis and quality control

« Laser optimised construction and design

asers

LZH Basics
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LZH Basics

Classification of Revenues 2001

19% 6%

12%

IT% 4%
G Industry/Shares =EU ] Classification of Revenues 2002
DAIF DDFG '
= BMBF o

Others 6% 5% 1%

28%
3% T%
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m BMBF 3 Qthers
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Technology Transfer

Industry
— -1 [— —
— -~
R — ~
-~ f ~
N
Consulting Teaching
New i0eas
7 ~ - Research
L Unwersity Teach Co-operation, institutes
;ac ng Exchange of
! asics ¢ Expenence
\ /
L] *
\ Co-operatian, H  Co-operation, /
Exchange of Exchange of
N ¢ Experience Expenence’ Va
European
Trade Assocf™
~ - Partners
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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 y.r
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 ELPEC 15
30 mJ (200 Hz) 157 nm Lambda-Physik LPF 220
8 mJ 193 nm TUl-Laser Existar S 500
1.5 mJ 1567 nm TUi-Laser Existar S 500
2md (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
Lasper 0,32 mJ (135 fs, 5 kHz) Thales Brigth Scanner/
1.5 mJ (<30 fs, 1 kHz) Femtolaser Prill isionspositioniersystem
Femtopower, Comp Pro
0,006 mJ (120 fs. 250 kHz) | Coherent REG A optional Scanner

LASER ZENTRUM HANNOVER e.V.

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-Schneidaniage
(Behrens CB2500)
4-Achsen-Station (lineardirekt-
angetrieben)/4-Achsen-Station
500 W (HF) Coherent K500 4-Achsen-Station/Scanner
CO:z- 3-Achsen-Schneidaniage
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 (840 nm) Laserline LDF 600-250 direkter Strahl/
lerstungs- | 250 W (fasergekoppelt) Faserkopplung/Scanner
g'sc’:re”' 100 W cw (1 kHz, 810 nm)| Fok Diodeniaser Fisba DL 100 6-Achsen-Roboter
15 W (810 nm) Fasergekop Dioden! SDL FB 25] 2-Achsen-Station
9 W (1064 nm) Faserlaser SDL FD 10 Mikrof  estation

E- 5
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Laser Beam Sources at LZH

Lasertyp

Nd:YAG -
Laser

Leistung/Pulsenergie Hersteller/Produkt Laserperipherie
4000 W (cw/pw) Haas HL 4006 D
2200 W (cw -Si i
(cw) Rofin-Sinar DY 022 (diodengep.) er LWL wahiweise 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
800 W (pw) MLS P 500 (Slablaser) 3-Achsen-Station
220 W (pw) Lasag SLS 200 C 60 4-Achsen-Station/LWL
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)
3W (355 nm) 1 W (266 nm)

Lambda Physik
Starline 2030

2-Achsen-Station
Ultrapris 1sionssystem

7 W (pw) diodengepumpt

Coherent Avia 355-7000

1.5 W (pw) diodengepumpt

Coherent Avia 266

4 W (pw) diodengepumpt

Adlas Coherent DPY501

4-Achsen-Prif isionsstation/
ELPECmu
5-Achsen-Koordinatentisch

LASER ZENTRUAM HANNOVER e.V.

Group of Glass Treatment

Polishing of glass surfaces

Laser blasting of hollow glass

E- 6



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

Analysis with surface Surface profile analysis SEM (scanning
scanning electron microscope)
Perthometer Concept Floatglass (soda-lime)
Firma Laser Zentrum Hannover e V Thickness: 1.8 mm
Hotlerthailee 8 .
Edge produced with
30419 Hannover
9 Nd:YAG-Laser
Objekt. REM Laser Cut Edge
Prufer bi mb

Datum, Zet 0207 2002, 16 22
Dateiname  C \PROGRA~1\MAHR\PERTHO~ 1\KEINNAME PCD

Prott P

Floatglass (soda-lime)
Thickness: 1.8 mm

Edge produced with metal-
cutting wheel

LASER ZENTRUM HANNOVER e.V.

Test and analysis technology

» thermal camera

» digital cameras

¢ high speed camera

* video camera

e polariscope

« sputter facility (gold,coal)

+ perthometer (roughness profile depth)
+ tension machine

» stereo microscope

* SEM scanning electron microscope

+ metallography




|
Cutting of Glass with Laser Radiation

Machining of flat glass with FIR and NIR laser
radiation

. .

Laser beam melt Laser beam
cutting blasting
| . ! . !

Co, Laser | | Nd:YAG Laser |

A5 10.6 & A5 10.6 # A5 1.064 &

SER ZENTRUM HANNOVER e.V.

Cutting of Glass with CO, Laser Radiation

Laser beam

S t .

canve ysem 1] CO, Laser Blasting
+ high cutting speed

+ high accuracy

- second working step (breaking)
- slow cutting speed for full body cut

o - cooling process necessary
T oy Cserdap \
\
Stress-induced
crack

Process characteristics

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

5 LASER ZENTRUM HANNOVER e.V.
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Cutting of Glass with Nd:YAG Laser Radiation

Machining head

Glass pane
Crack

~ Copper
-~ reflector

Distance material

Positioning system

Nd:YAG Laser Blasting

sing, no additional maiora

- current cutting speed slower as for
other techniques

- mirror below necessary

taser head

upper mirror
laser beam -

glass sheet

lower mirror

SER ZENTRUM HANNOVER e.V.

Nd:YAG
laser radiation
convection

heat
. radiation

-« soda-lime

\ ! 7/ I/, glass

heating
T zone

heat @
conduction

transmitted part of
laser radiation




_
Analysis of Residual Stress

- Cutting method -

Laser beam melt Conventional scribing Laser beam blasting
cutting and breaking

Materiai Soda-lime glass
Laser WB -Tnagon Thickness s=2mm Laser Coh K250
Average Power P,. = 24 kW Average Power P, =51W
Feed rate v = 3 m/min Feed rate vi =0 8 m/min
Focal length f=1905mm Focal length f=635mm
Focus position z=-1mm Focus position z. =45 mm

SER ZENTRUM HANNOVER e.V.

Comparative Speed of Laser Cutting,
Conventional Grinding and Polishing

Bl Diamond wheels

25 BE8 Polishing wheels

m .

—_— I Laser cuttin

min M
320
>
o
©
215
%]
o
c
= 10
o
x
©
£ 5

o S e
0 / ’ S
2 3 4 5 6 3 10 mm 12

glass thickness
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Advantages Laser Cutting of Glass Materials

Method Cutting Processing Chain
[
- Conventional g : 'Scribing' }: Breakihgg;ig;— ::;:G[inding >> Warshing >

Laser Cutting [ Laser N . \ < >
co2 B > Scribing >} Breaking >

Laser Cutting | Laser  \ «
Nd:YAG i Cutting

\ 4

E== S5 LASER ZENTRUM HANNOVER e.V.

Selection of Laser Cut Contours

-
=== .
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Cutting of Display Glass
with Nd:YAG Laser Sources

= LASER ZENTRUM HANNOVER e.V.

Group of Short-Pulsed Lasers:
Fields of Applications

. . Automotive Electronic
Medicine Science
Industry Industry
3
.
o i [ X N ]
+ Implants » Electrodes for « Fuel injection « Mask repair
- Surgery streak tubes nozzles
« Sensors

LASER ZENTRUM HANNOVER e.V.
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Femtosecond Lasers: Processing Samples

Micromachining Medicine

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

» temperature critical material « dentistry

Copper

Femtosecond Lasers: Processing Samples

Micromachining Medicine

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

« temperature critical material * dentistry

Diamond

Enamel

Zave3 2




fs Laser Application: Injection Nozzles

nanosecond ablation

femtosecond ablation

ER ZENTRUM HANNOVER e.V.

fs Lasers: Ablation Rates for Silicon

354 — -
= p-doped (10-30Q cm; w222 Saturization
> a n-doped (10 - 30 Qcm = Zone
» 304 =
3 el
=~ Ao =780nm linear fit LYY
£ 254 T, =150fs i =
E b (Q > 450 pJ):
f =400 mm L@Q=33nm- _
2 20? Dy, = 110 pm @/370m-1) _®2 Themal
® 15. EZ | Penetration
c 4 Zone
5] 1
T 104 linear fit for Q < 450 uJ: Y
% L(Q)=7 nm-(Q /450 pJ) T:
5 4 & LR
l i a x E Optical Penetration Zone
0 — . . -

pulse energy Q [uJ] 1000
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fs Lasers: Ablation Rates for Silicon

w
()]
J

" Saturization

N w
()} o
1 1

Thermal
Penetration
Zone

Optical Penetration Zone

1000

15| .

low energy
- low speed,
higher quality

Y
(@]
I

ablation rate L [nm/pulse]
N
o

&)

o

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

Flexible focus shape adjustment
by lens distance variation

view #1 view #2

view #1

focus plane 1
€— focus plane 2

E=FER

S==ZZ LASER ZENTRUM HANNOVER e.V.
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fs Lasers: Cutting with a Line Focus
Cutting speed increase by a factor of five

pulse energy:

E =900 pJ

focal length:

(a) =100 mm
(b) f;=100 mm
focus line length:
(b) =1 mm

feed rate:
v=500 mm/min

- repetitions:
_a_[ spot focus, b line focus, n=4

low overlap large overlap material:

- high fluence, - low fluence, silicon (mono-
but little ablation but higher ablation crystaliine)

SER ZENTRUM HANNOVER e.V.

|
fs Lasers: Cutting of Taped Wafers

Preserving the tape by
cutting with optimal speed

Z LASER ZENTRUM HANNOVER e.V.
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fs Lasers: Cutting of Taped Wafers

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

SER ZENTRUM HANNOVER e.V.

research
development
consulting
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