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FCC SRF WP2 : Towards 400MHz Manufacturing 

End goal is to define fabrication route for cavities conform to CDR 

baseline requirements. In order to do this:

Å Identify the best manufacturing strategy for 400MHz in view of 

RF performance, series production

Å Through 1.3 GHz, supporting developments of all SRF 

stakeholders

Focus on :

Å Copper, as Nb Substrate

Å Overall optimisation of welds : seamless equator (as baseline), fine 

tuning EB welding (iris)

Fabrication Program

Hydroforming

Seamless

Bulk Machined

é

Cavity

Frequency

1.3 GHz

400 MHz

Transversal Fabrication R&D
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5-axis rough milling

Courtesy: Karol ścibor

First bulk-machined monoblock cavity

Specific process definition for bulk machining:

Å Tool holder design & manufacturing

Å CAM programming, machining simulation
ÅDiamond finishing

Very good RF results!

Repeatable high-performance

Reminder

Å Roughness Ra ~ 0.15 µm

Å Max. internal shape deviation ~ 20 µm

Å Wall thickness variations < 20 µm

1.3 GHz Monoblock

Finishing turning of the inner 

cavity surface with a diamond

Aim: provide monoblock as reference component for RF studies

Courtesy: L. Veg-Cid and A. Bianchi
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Rough turning + reference

Courtesy: Alan Saillet

Courtesy: Karol ścibor

400 MHz Monoblock

STATUS:

Å Cavity Loading Simulations and Design: done

Å Fabrication process: defined and simulated; trials 

ongoing on partial Aluminum dummy

Å Fabrication Tooling: designed and under production

Å Cu OFE Material: received and under qualification

Å Cut-offs : under production

Aim: provide monoblock as reference component for RF studies
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R&D: Machining & Affected Surface Layer
Aim: master the impact of machining on the surface layer; and its influence 

on later coating performance Electric field

SWELL progress and status

F. Peauger, M. TimminsCERN Ref. : M. Garlascheô, M. Kolenic

Ongoing study for milling:

Å Samples based on SWELL fabrication techniques

Å Representing different machining scenarios

Å DOE: Cutters, machining paths, cutting conditions

Experimental analysis of subsurface integrity during fine turning of 

OFE copper for radiofrequency cavity manufacturing

A. Camelin, P. Naisson, G. Poulachon, A. Dácunto, S. Atieh

Study finalized for turning:

SWELL 1.3 GHz 
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PAST: HF identified as suitable process 

for manufacturing seamless substrates.

NOW: process optimization, 

minimizing number of steps, having:

ü reliable fabrication techniques

ü advanced capabilities in process 

simulations (through FEM)

ü novel material characterization

ü COLLABORATION
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CERN: J. świňszek, A. Gallifa Terricabras, 

D. Smakulska, M. Garlascheô, S. Atieh

ÅProcess guidelines

Å Raw material and treatments definition 

ÅSimulations

KEK: A. Yamamoto, M. Yamanaka

ÅRaw material procurement

Å Tools design and manufacturing

Å Hydroforming trials

Forming Limit Diagram 

for failure prediction

1) Simulate

2) Corelate eps1 and eps2

3) Observe part deformation paths

4) Assess feasibility

R&D FEM vs experiment

Hydroforming: Introduction
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Hydroforming: Coupled FEM and 
experimental qualification 

BENCHMARK PIECE

1) Hydroform

2) Measure

Å 3D Shape & deformed mesh

Å Thickness, roughness, hardness

3) Benchmark with numerical simulations

4) Validation of the material model and failure criterion

5) Process parameter influence

6) Comparison of different hydroforming strategies

7) Process optimization

8) Process parameter (pressure vs displacement) 

definition

FLD with straining paths for a given set of process parameters
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Collaboration CERN-KEK

Courtesy: A. Gallifa Terricabras
Formability highly dependent on the process 

parameters. Optimization by simulations! 
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