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Surface Treatments

Treatment details

Mass-finishing @ Rosler
Italiana S.r.l.

Vibro-tumbling @
LNL-INFN

Electropolishing @
LNL-INFN

Total average
thickness removed

Vibro-tumbling @
LNL-INFN

Electropolishing @
LNL-INFN

Total average
thickness removed
Resonant frequency

v

VT1: 60 min;
15 um
VT2* 35 min;
23 um
EP1. 80 min;
16 um
EP2: 67 min;
105 um

259 um

Treatment details | niobium Nbl | niobium Nb2 |

VT1: 180 min;
15 um

VT2: 300 min;

12 um

VT3: 24h min;

18 um
EPT1. 60 min;
90 um
EP2: 90 min;
150 um
EP3: 90 min;
150 um

445 um

5,995 GHz
20k K

Rosler
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ROSLER
finding a better way ...
v
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EPT* 70 min;
92 um
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92 um

VT1:120 min; I N FN As-printed
LNL
13 um Istituto Nazionale di Fisica Nucleare ‘
VT2: 90 mlh, Laboratori Nazionali di Legnaro
6 pum —
X r j|cut-off
I
EP1: 45 min; a iris
S5 um £l
EP2: 45 min; cell )
70 pm =
' s
X |
cut-off |
144 um
6,04 GHz
Test



Test Procedure INFN

LNL

Istituto Nazionale di Fisica Nucleare

v AM Production Process Laboratori Nazionali di Legnaro

v Surface treatments

=  Multiple leak tests
> After each Surface Treatments

» before assembly in the cryostat

Resonant frequency measurement

> Measured after S.T. 2 6,04 GHz

Assembly in the cryostat

LHe leak test

Qloadeq @ zero field with Network Analyzer

v QLoaded ~ 5,03 - 105

Approximately 5 times better than as-printed (@, ,,400~136-10"5)
.. But still to improve!
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New optimized SRF cavities production and test

v"NEW DESIGN: Thickened area to ensure resistance in v IMPROVED QUALITY of the INNER as-built SURFACE
the iris area during surface treatments -ssmmee _ ConNtactless supporting structures and external

support optimized to reduce the building time and

1kW Red Laser material consumption

» SURFACE TREATMENTS optimization studies of the quantity of material removal are needed to understand
the minimum average surface thickness removal and maximum values to avoid rupture @ IRIS area

» HEAT TREATMENTS (in particular annealing) can as well contribute to the final performance

» optimization of PRINTING PARAMETERS & use of machine with HIGH POWER and SMALL LASER SPOT
can potentially improve the down-skin region quality, thus enhancing the final RF performance.
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Conclusion

v Deliverable completed: Production of SRF Cu and Nb Cavities by AM technology

v' Milestone completed: Performance of Superconductive Cavities made by AM technology
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Additional Work that is/will be done
v NEW DESIGN and PRODUCTION - /INFN Pd and EOS

v IMPROVED QUALITY of the INNER as-built SURFACE - /INFN Pd and EOS
» SURFACE TREATMENTS - INFN LNL and Résler
» HEAT TREATMENTS - /INFN LNL

- Resonant frequency < 6 GHz

> TEST - INFNLNL - RFtest @ 4.2 K (Q Vs E,.)- RFtest @ 1.8 K (Q vs E..)
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