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OUTLINE

Who is DLR - Institute of Technical Physics (TP)?
Lightcraft Research at TP

" Experimental Setup and Sample Types
" Results: Flat samples in air
3-D expansion
Vacuum
Comparison of different sample types
Tests with a light concentrating structure
= Scanning electron micrographs

" Conclusions and proposal
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HOW IT ALL BEGAN ... (1998)
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EXPERIMENTAL EQUIPMENT

Lightcraft Vacuum Tank E-beam sustained CO, Laser
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Parabola with Diameter 80 cm Pulse Energy .. 420 J
Diameter 10 cm Height 110 cm Repetition Rate ... 100 Hz
Focal Distance 1cm Wavelength 10.6 um

Pulse Length 3..12 pus
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Comparison of measurement
technigues and performance of US
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Delrin cylinder
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LASER LAUNCH SYSTEM DEVELOPMENT ROADMAP
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EXPERIMENTAL SETUP
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Laser Pulse Profile
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SAMPLE HOLDER
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SAMPLE FORMULATIONS

POM = PolyOxyMethylene = Polyacetal = Delrin®

POM + Al 0, 20, 40, 60 % by wt.
Epoxy + Al 0, 3,5, 10, 17, 30, 40, 50 % by wt.
Epoxy + Mg O, 3,5, 10, 17, 30, 40 % by wt.

Others: Polybutadiene + Al, POM + Fe, POM + Ti
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Comparison of different sample types
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" Conclusions and proposal
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REPRODUCIBILITY
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3-DIMENSIONAL EFFECTS

0% Al 1-D Atmospheric Pressure
0% Al 3-D POM + Al

40% Al 1-D

40% Al 3-D

=
(4]

Mass Loss (mg)
=
o

150 200
Pulse Energy (J)

Mass Loss: 3-D vs. 1-D

Institute of Technical Physics, Stuttgart, Germany

ureiBeiq/lil xvOIHRIB

B2 v+ lfous

Impulse (mNSs)

w
o

N
o

Atmospheric Pressure
POM + Al

0% Al 1-D
0% Al 3-D
40% Al 1-D
40% Al 3-D

100 150 200
Pulse Energy (J)

Impulse: 3-D vs. 1-D

19



DLR

—~
o
S

~
7
©
=

e}
&

&=
£
<

Pulse Energy 280 J 0% Al 1. ser

1-D Expansion 0% Al 2. ser

POM + Al 20% Al
40% Al
60% Al

400 600
Pressure (mbar)

Ablated Mass vs. Pressure

Institute of Technical Physics, Stuttgart, Germany

Deposited Energy (MJ/kg)

0% Al 1. ser Pulse Energy 280 J
o i
0% Al 2. ser 1-D Expansion

0,
20% Al POM + Al
40% Al

60% Al

=
a
o

al
o

400 600
Pressure (mbar)

Apparent Deposited Energy

Correct only in vacuum

20



DLR

REDUCED PRESSURE
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REDUCED PRESSURE
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POWER PROFILES
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ELECTRON MICROSCOPE PICTURES
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ELECTRON MICROSCOPE PICTURES
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ELECTRON MICROSCOPE PICTURES

After Laser Irradiation
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ELECTRON MICROSCOPE PICTURES
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CONCLUSIONS

" Goals for I, =800 s not met
" In air -> accelerated air fraction unknown
-> all related values are wrong

" In vacuum - deposited energy goes up with increasing metal
fraction, but coupling coefficient decreases

" Strong evidence for large energy loss in a decoupled laser
absorption wave

" Nature and characteristics of absorption wave need investigation

® Can shorter pulse lengths help prevent decoupling?

Institute of Technical Physics, Stuttgart, Germany
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PROPOSAL FOR NEW EXPERIMENTS CO,

Absorption TOF-
measurement
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