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Structure design

Prior to this new design of the Smartcell (rectangular), many
steps on the production and assembly needed to be done
producing a full structure
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Structure design

There are two main
reasons for this redesign.
The transition from
bonding to bonding +
brazing and avoiding
many parts and steps to
get the full structure

AEEEETUNANEEAE

The new design integrates
the RF area, cooling
circuits, HOM loads and
part of the vacuum system
In one part
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Stru cture d es | g N Pin tuning Brazing area
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Reference
system
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system HOM
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transport

Cooling Contact surface
system for bonding
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Structure design

- Cooling

'

Beam pipe

2-3 heat cycles with
the minimum possible
temperature.
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Brazing Mock-up

Previous to this, we already did a
mock-up, using standard precision
machining (not UP-Machining).

More details about it at this previous meeting: https://indi.to/zB6GH

|\

The last mock-ups trials have been
produced by UP-Machining. With this
production we aim to check the
bonding starting at a very low
temperature cycle, the layout of the
brazing channels and the overall
feasibility of the whole part.

L) ERiteei Nl WA
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https://indi.to/zB6GH

Brazing Mock-up

= Pre-machining done at CERN by MME, metrology OK.
= All cells with UP-Machining at external company.
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Brazing Mock-up

In-house
Silver base

External

4 different
Brazing tests

In-house
Gold base

External

Thanks, Sergio Gonzalez for the tests and pictures
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Brazing Mock-up

Leak check In-house

Silver base
External

4 different
Brazing tests

In-house
Gold base

External

Thanks, Sergio Gonzalez for the tests and pictures
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Brazing Mock-up
In-house N
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Brazing Mock-up
In-house N

We will need to pay attention to
the transport method.

Wims 1 Apparently, the misalignment is
_ , Pads covered in BFM not related to the weight but
Silver - y | the transportation.
base
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Brazing Mock-up
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Brazing mock-up analysis
Samples: GOLD #1, GOLD #2, SILVER #3 and SILVER #4.

Procedure: Only top and bottom brazed interfaces are inspectable with this method.

Results: Both “GOLD” samples present sound interfaces while both “SILVER” samples presented indications in one of
the inspected interfaces.
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https://indico.cern.ch/event/1383550/

Brazing mock-up analysis
The cut surfaces were prepared by mechanical polishing and etching to reveal the Cu microstructure.

The components were subjected to different thermal cycles depending on the BFM being for the “GOLD” samples the
maximum temperature ~1000 °C and for “SILVER” samples ~840 °C.

SILVER #

GOLD #1

Indico slides from Alice Moros (CERN), Ana Teresa Perez Fontenla (CERN), thanks!
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https://indico.cern.ch/event/1383550/

Brazing mock-up analysis

If we look to the Silver samples, we can see that the microstructure is formed with smaller grain sizes due to a
lower temperature of the cycle. Even with this conditions, we manage to see crossing grains in the contact interface
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Indico slides from Alice Moros (CERN), Ana Teresa Perez Fontenla (CERN), thanks!
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https://indico.cern.ch/event/1383550/
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https://indico.cern.ch/event/1383550/

Brazing mock-up analysis

Representative SEM image and DS s ectrum for both “SILER” * The visual inspection after cutting
sarry)]p|e5 F ¢ pointed out in the “SILVER” samples

the presence of BFM in the RF
volume as observed Iin other tests
(EDMS-2937007).

TN R T N hzey . AN The silver-based FM diffusion was
iSpectroml AT Wl N i o confirmed by EDS into the SEM but
The b | | 3 . N N R n "8 not onthe gold-based one.

Spectrum 2

250um
Indico slides from Alice Moros (CERN), Ana Teresa Perez Fontenla
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https://edms.cern.ch/document/2937007/1
https://indico.cern.ch/event/1383550/

Conclusions

- The production of a full prototype is ongoing and will be launch for fabrication before the end of the year.
- Avery deep analysis has been done about the brazing + bonding technique.

- After all those analysis, we are confident that the strategy chosen for the new prototype will succeed.

- The new tooling used for the rectangular shape was successfully tested and a similar approach will be

used for the final assembly.
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Thank you for your attention and do not hesitate to ask any question.

Thanks to Nuria Catalan Laseras and all the team for the help on the presentation and the pictures.

home.cern



