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<» Dimensional & thermal stability
Wrung gauge blocks
Soldered, Bonded connections, Fraunhofer IOF
Screwed connections

Adhesive connections: spacers
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Thermal stability of steel gauge blocks

offset; thick 25 000,000; thin 25 000,000 nm
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Thermal stability of steel gauge blocks

thermally induced dimensional drift dilute solution of
synthetic resin
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Fraunhofer IOF Silicatic Bonding || fused silica - cylinders
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Fraunhofer IOF Silicatic Bonding || fused silica - cylinders

offest . 5071 ,078 nm
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Fraunhofer IOF Au/Sn thin-film soldering || fused silica - cylinders
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Fraunhofer IOF Au/Sn thin-film soldering || fused silica - cylinders

offset : 5,080,016 nm
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Fraunhofer IOF Sn/Ag/Cu Solderjet Bumping || fused silica - cylinders
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Fraunhofer IOF Sn/Ag/Cu Solderjet Bumping || fused silica - cylinders
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Fraunhofer IOF Thermal Expansion || fused silica - cylinders
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Screwed connection ( || to ends)
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Screwed connection ( || to ends)
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E 2
5 heat treatment
Interference mask with ROIs: o ] 10...30C
E
platen, screwed GB, platen I |
1 100 200 300 333 (Il AN
Ir 1 S ’
m :\\ : l-l ~n i
- - 1 "~ !
3 » l /
o -1 | e
100 100 @ | )
5 | v
o) | K
| =
o —2
= 0 50 100 150 200
200 200 ~ 02 ;
o I
C“f 0.1 |
3 |
293 293 s 00 |
1 100 200 300 353 . | v
= I /
a —0.1 |
I
02 I ]
=\ -0.3 /\II/’]:/\ _
I
_04 |
0 20 100 150 200
tmet/d
Physikalisch-Technische Bundesanstalt m Braunschweig und Berlin Nationales Metrologieinstitut

5.44, Hagen Lorenz Dimensional & thermal stability of joining techniques Seite 14



Screwed connection ( L1to ends) offset. ~339,436 nim
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Adhesive connection |[| silicon gauge blocks

2 gauge blocks &4 15 mm

+ resin layer melting @ 150C
dilute solution of synthetic resin d<1pm

before furnace 150°C

gauge blocks: 2 x (15 mm +47.1 um)
=30094 200 £1000 nm

in interferometer

joint length: 30094 110 nm
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Adhesive connection |[| silicon gauge blocks

2 gauge blocks &4 15 mm
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Techniques to produce connections with
very parallel end faces

(@ very thin bonding layer

(2 bonding in interferometer

control of
parallelism

Ultra Precision
Interferometer
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Adhesive connection ( Oto ends)
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Adhesive connection ( Lto ends) Ay = +1 nm

Aa=-0.2"
Surface: Displacément field, Y component (mm) / Scale Factor 200,000 -
u,/nm
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Adhesive connection with epoxy || steel gauge blocks
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Adhesive connection with 0...20 pm spacers || steel gauge blocks

epoxy layer with curing
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Adhesive connection with 0...70 um spacers || steel gauge blocks
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— Sum:"nary

Demonstrated: connections of gauge blocks applicable for interferometry

Wrung steel gauge blocks

» are slightly sensitive to thermal treatment

Bonded & soldered connections, IOF

» AuSn thin-film soldering, silicatic bonding: almost no change during 200 days
» SnAgCu Solderjet bumps are slightly sensitive to thermal treatment (40°C)

Screwed connection

» no drift detected during 1 year & stable with respect to thermal treatment

Adhesive connection

» Si single crystal with synthetic resin: slightly sensitive to thermal treatment
» epoxy adhesive not stable & sensitive to thermal treatment + humidity
» non-parallel glue gap - tilting & length change

» spacers canincrease glue gap — swelling ?
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