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1. Introduction

Goal: The fast production of laser-induced periodic
surface structures (LIPSS) of Ni embossing rolls

LIPSS structure of Ni
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1. Introduction

Model:

Interference of incident laser light with the surface
electromagnetic wave (SEW)

A

A =
1 +sinéf

Ripples pattern depend on:

- used wavelength of the laser (1)
- irradiation angle (0)

- polarization («a)

- material
- fluence
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INTERPLAY OF SCATTERING AND
INTERFERENCE

light are scattered at rough surfaces

scattered waves in plane with the surface will
interfere with the incidence light

//A// & // => interference pattern
; /// A // =» local different ablation
O LIS~ :
=» different surface roughness

metal

=» feedback effect occurs
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2. LIPSS formation

LIPSS in a single line

Power (30W), Pulse spacing 50um, Power (30W), Pulse spacing 50um,
20 pulses (left) 80 pulses (right)
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LIPSS formation in dependence form Laser power and number of applied
laser pulses

Power [W]
301 (271|241 211|181 | 151 | 121 | 9.1 6.1 3.1 2.5 1.9 1.3

Pulses

rippels with melting in beam center
Rippels continuously
Rippels with droplet formation

no modification

modification but no Rippels

pulses separate - rippel continuously
small overlap - rippel not continuously

%
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It is possible to rotate the orientation of the LIPSS using a half-wave plate
which rotates the linear polarization of the laser radiation.

different wave orientations at different rotation angles
of the half-wave plate
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3. Properties of LIPSS

LIPSS under different illumination directions.
Produced with a laser fluence of 0.65 J/cm?2, a frequency of 984 kHz,
pulse space 28 pm (50%), line space 3 um (95%)

7 7/ / i 7, 7 7
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LIPSS direction turned by 30 ° for each of the tree groups (I, 11, 11)
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4. Fast processing

The fast processing of such
structures is possible by high
speed repetition rate lasers in
combination with ultra fast
scanner systems.

Example:

Atlantic 12 ps laser

@ 25W, 1 MHz in combination
with Nextcscan LS170

@ 35 m/s

Rotation Axis and NextScan scan system

N

LANE 2016 I@/M




7)) 3.Properties of LIPSS 12 4 i

PRSI Hoosgim .

F R S8

LIPSS are reproducible in
polymer foils via roll to roll
processing. This opens a wide
spectrum of application
Aliatsd iy IV gy ® possibilities in packaging in
5h:80 GB-L LEI 2.0kY X3,000 WDBH5mm Tum sense Of functiona“ty and
REM picture of copied LIPSS on polymer foil design.
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We showed that due to the
fast system a sleeve (D=220
mm w=170mm) can by
structured in only 38 min per
LIPSS orientation.
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Thank you for your attention
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