ADDITIVE MANUFAGTURING

OF PURE Nb AND Cu FOR
PARTICLE ACCELERATOR

APPLIGATIONS
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* Laser Bed Powder Fusion
IS a technrque that involves spreading a powder bed cntc a -

platform and melting it with a laser. A dispenser holds the
powder, and a recoater blade creates precise layers on the

D. Ford, M. Bonesso, R. Caforio, . Candela, R. Dima, V. Candela,
E. Chyhyrynets, G. Favero, D. Fonnesu, G. Keppel, G. Marconato, A.
Pepato, C. Pira, M. Pozzi, P. Rebesan, F. Stivanello

" platform. After each layer is exposed, the platform moves |5
down for the next layer. Excess powder S collected |n bins e ) |
A, ca"ed co"ectors o <! e e . Floru bo)r _DtcpentsEr_ f:__—=»t)0cingunit' Bu~i|d_i.ngtduct- Pcurderccllecto.r .. M
j -~ o Nb “big cavity”  Nb “small cavity” Cocaity T8 T2
Additive Manufactunng—pcses—ch’aﬂeng'es—rnctudrng poor 1 KIT cavrtres underwent RF resonance testing at room temperature
surface , quality on downward-facing surfaces in OLPBE- demonstrating excellent reproducibility. Leak tests were
wr(']bluTsd C”““”_*‘“ﬁ"*ﬂ;";s found to be around 30 &ﬁ} 4 performed before and after each mechanical and chemical
IS Study exdmine n-skin-—parametersfor—the—Nb ~treatment. A sample Nb specimen, prin
prototypes and developed innovative contact-free supporisto - Manufacturing, was subjected to RRR (Residual Resistivity Ratio)
mitigate these issues. | | > testing at 300K and 10K, as well as critical temperature testing

SRS AN S S 04255292

Treatments

Vibro-Tumbling (VT) and Electrochemical Polishing (EP) were
employed as surface treatments to enhance the internal
surface finish of prototypes. The Nb cavities underwent three
stages of vibro-tumbling, followed by an—additional three
stages of electropolishing (EP) treatment for the "big cavity."
As a result, the surface exhibited some pitting of various |
sizes, but overall, it became reflective and displayed |
noticeable smoothing on both macro and micro scales.

Small cavity
As manufactured

For the Cu cavities, mechanical treatments were carried out
at Rosler hefore the VT and EP processes. In the case of
cavity "T1," the electrochemical process was performed prior
to vibro-tumbling. During these processes, a total of 210 pm
of material was removed over a duration of 14/ minutes.
Subsequently, EP was conducted, but it led to a leak at the
iris of the cavity. As for cavity 'T2," the process was reversed,
starting with EP. In this case, 94 ym of material was removed
through EP, but a leak was once again identified| at the iris.
CT scans revealed a vulnerable area in the internal fillet (iris)
of the down-skin region. Therefore, the same approach and
improvements applied to the Nb cavities will be implemented
to reinforce that specific area. -
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