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Motivation A bime
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Diamond micro chiseling (DMC)
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Technology A bime
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Experimental set up A bime
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Energy E, 1.8 kJ
current | . 70 kA
frequency f, 22 kHz
workpiece velocity 200 m/s
impact pressure 500 MPa
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Structural deformation behavior
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Quality of embossed structure A hime
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Embossing efficiency

o
o))

0413 —

Embossing efficiency ng

widfh of inductér

0.2" i
0 500

- LR 1
1R S B 11 I 1

© bime | University of Bremen | Lasse Langstadtler

1000 pm 2000

Profile x

LA IR

300 ym

| slide 8



Lateral deformation behavior A bime
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Quality of embossed surface A bime

probe initial surface
Sa= 1000 nm

tool surface

Sa= 20 nm

probe embossed surface
Sa= 44 nm

Sy = 0.3 mm

d = 0.9 mm

Ec= 1.8 kd
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Sequenced forming A bime

1ststep 2nd step
embossing free forming
d=0.9mm; E.=1.8kJ d=0mm; E-.=0.6J

1000

1500

microstructure can be inside or outside of the freeformed
macrogeometry due to the application of the formed part
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Cross structure — 1st step
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Ee 1.8 kJ
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Cross structure — 2" step 2\ bime
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Conclusion A bime

* replication of microstructures

* replication of surface quality with near optical finish

* embossing thin micro metal sheets

» free forming of structured sheets

« complex optical geometries realizable
* shorter manufacturing times

* lower invest (tools)
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Future work

« embossing of more complex micro structures

st ste

D‘- embossing of optical diffractive structures

1

« controlling macro geometry and shape

2nd step

by adapted micro structures

4 mm
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Contact

M. Sc. Lasse Langstadtler
phone +49 42121864828
mail langstaedtler@bime.de

bime | Bremen Institute for
Mechanical Engineering
Badgasteiner Str. 1
Germany - 28359 Bremen
www.bime.de
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