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9:30|Plenary Session Chair: BEHE UFF A LL—F—)H—F)

9:30| Opening Remark Isamu Miyamoto (General Chair)

940/ [ Special-Keynote 1] Recent progress in high-power fiber lasers and|Michael Grupp ( IPG Laser GmbH, Germany)
their markets and applications

Since the introduction of Fiber Lasers in 1991, there has been continuing progress in efficiency, power levels, physical size and beam quality. These lasers now have power levels substantially above and
other laser operating at 1 micron, in addition to offering the highest beam quality and efficiency of any industrial laser. These developments have been made possible with IPG’s commitment to continued
investment in all aspects of fiber laser development combined with construction of state of the art manufacturing facilities.

Fiber lasers have gained acceptance very rapidly, in the high power Industrial market, reporting growth rates significantly higher than the overall market growth.

This is due to gaining a large percentage of new laser opportunities along with many companies replacing older lasers with efficient, reliable and cost effective fiber laser technology.

Fiber lasers are being utilized on all major high power applications for welding including, tailored blanks, ship deck plates, hybrid welding of thick structures, pipe, and remote welding of sheet metal. In
the cutting arena the fiber lasers have gained acceptance for the cutting of hydro-formed automotive frames, sheet and plate cutting and dedicated parts

manufacturing.

10:30

[Special-Keynote 2] Recent progress in ultrafast-laser materials Peter Herman (University of Toronto, Canada)
processing and their prospects and roadmaps for practical industrial
applications

Reliable short pulse laser systems are now emerging, opening new directions in manufacturing that can finally harness the unique ultrafast properties of strong nonlinear interaction, small heat affected
zone, and three-dimensional (3-D) structuring. In this paper, we review the contrasting attributes of high (~MHz) and low (1 kHz) repetition rate systems in driving/avoiding heat accumulation effects in
transparent and metallic materials. We report on multiple processing windows across kHz and MHz rates and at various femtosecond and picosecond domains for writing good quality 3-D devices such
as optical waveguides, Bragg gratings, and opto-fluidic systems.

11:20|

[ Specially-invited]Laser Processing Safety- Essence of Safety Tom Lieb (L*A*l International, USA)
Requirements for Laser Processing, Worldwide and Recent
Technology Challenges to Control Measures

For several decades CO, and Nd:YAG lasers and workstations have dominated the laser processing industry.. During this same period numerous safety regulations and guidelines have been
developed, around the globe, from laser bio-effects statements (ICNIRP) to and including complete vertical standards for laser processing machines (ANSI B 11.21; IEC/ISO (EN) 11553; Parts 1 and 2;
IEC 60825-4 Laser Guards) In the last few years the prospect of very short-pulse lasers, and the implementation of high powered fiber-lasers (in marking and welding applications),has offered new
effects, such as high modal quality and long focal lengths. As these are different from those effects well known to CO, and Nd:YAG laser they may raise revised safety concerns, requiring a review of our
understanding of existing standards.

12:00|

Lunch break
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[Specially-invited]Progress in diode-pumped |Norman Hodgson (Coherent, USA)

UV solid-state lasers for industrial applications

BHAEL—FBEETRESUVOTILIEHNYY-FT7EHELE. F71E, REREDALHD, EENENTIERICHD. 7
IVRLEERBHREMNREND, F7EBERRYMER TR T HTRIIEM T REIRMBETHS. TIT HETS
L—Y—DHAEBEELIET, HEOHEAEHLE OCREICH L RBEBITHAHERRTHIEICEST, —AAMD
BELTHAITAILEERLE. RROMBE, WErME, #8320 1ICEiETe .

Diode-pumped solid state lasers emitting in the UV have advanced in power level and reliability and are now qualified in many industrial
processes, such as via hole drilling, stereo lithography, wafer scribing and dicing, as well as wafer inspection. At present, average
output powers of up to 20W at 355nm and 3W at 266nm are commercially available, and average output powers in excess of 60W and
20W, respectively, have been demonstrated in the lab. This paper will provide an overview of the state-of-the-art and the applications

of DPSSLs emitting at 355nm and 266nm.
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Applications of laser processing at Hewlett-
Packard including improved throughput of
silicon micromachining using split-beam laser
ablation

David M. Braun (Hewlett-Packard, USA )

Hewlett-Packard uses lasers in the formation of MEMs devices to ablate ink nozzles in orifice plates, to sloe or trench ink feed holes in
silicon, and to improve surface adhesion. Ink feed hole throughput has increased with beam-splitting optics, by simultaneously ablating
two trenches. Ongoing research directions include reducing the size of MEMs features to reduce cost.
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[Specially-invited]Development of adapted
laser weld procedure for high strength press-
hardenable boron steel Usibor 1500F° and its
applications

Rene Vierstraete (Arcelor Auto,
France)

Precoated Usibor 1500P® (AISi coating) is an Arcelor-Mittal boron Press-Hardenable-Steel (PHS) dedicated to hot-
stamping. Adapted but laser welding process was developed to produce high quality Usibor ® Tailor Welding Blank
(TWB) with welds properties similar to the base metal mechanical properties. Different Usibor ® TWB solutions are
compared in terms of mass saving and crash performances.
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Advanced Laser Patterning for Photomasks
using Spatial Light Modulators

Kjell Bohlin (Micronic Laser Systems AB,
Sweden)
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In October 2003 Micronic shipped the first photomask pattern generator based on Spatial Light Modulator (SLM), a reflective micro-
mirror MEMS, using 248 nm KrF excimer laser. This work will discuss the basis for the technology and present status as well as the

possible ways forward. The systems use stepper-like optics, excime

r lasers and the SLM functioning as a programmable reticle. The

first system introduced in the semiconductor industry has a 248 nm KrF laser, 0.82 NA projection optics and an SLM with 512x2048

individually controlled aluminium mirrors.
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Reduction of Abrasion and Oil Consumption by|Burkhard Fechner (Coherent,
Excimer Laser Cylinder Surface Treatment Germany)
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The development of combustion engines has to focus nowadays on environmental legal requirements as well as
customer's preference for powerful engines. The engine wear and oil consumption depend on the tribological
properties of the cylinder surface, piston and piston rings system. Both issues highly influence the exhaust gas and
its composition and consequently the environmental pollution. Conventional honing creates a texture of crossing
grooves in the cylinder surface and thus limits the further reduction of wear and oil consumption. However, if a
cylinder surface is pretreated by honing in three stages or super finish boring and is afterwards exposed to UV-
photons, two effects are obtained: first, the uncovering of graphite lamellae at the surface due to the vaporization of
material during ablation of the gray cast iron, and second, the formation of a molten surface layer. The uncovered
graphite acts as a “micropressure chamber system”. In comparison to conventionally honed cylinders, for UV-
exposed cylinder surfaces the wear is reduced while the oil consumption decreases.
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11:20|[ Specially-invited]Micro-machining with high  |Achim Nebel (Lumera Laser) 120 % FRRAEV ) —TRESLC1FELILER [EHES (ERH

. . ot

repetition rate picosecond lasers A[REEAEY) DEEF
Picosecond laser pulses are used to micro-machine virtually any material with highest precision and minimal thermal TIREDEWSERIEEDEARBHERTIES FOEMAMBEEELIE DD, TOELRFLYBHRERAZTERRITRELTH AFHE
impact. Best quality has been demonstrated at low fluence removal near ablation threshold with pulse energies of a TIE, —BIELT, AR LDRAMMEEOME, HEUIC, B FORRAICHRLIERFOREEMYSHF, BROBMBEBAIZOL
few pJ. Throughput is achieved by very high pulse repetition rates of more than 500 kHz. Examples or high quality TS,
drilling, cutting and structuring of several materials will be presented and the new potentials of this kind of
picosecond laser processing with improved precision and speed will be discussed?
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