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Objective of research 
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The aim is to develop a technology of RFQ manufacturing

for AM-based design to improve overall performance and

cost efficiency with respect to conventional technology. 

K.Scibor et.al. PIXE-RFQ modulation and cavity machining. EUSPEN20
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Conventional machining approach
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K. Scibor, S.Mathot, et.al. PIXE-RFQ modulation and cavity machining. CERN EN-MME

Manufacturing time for PIXE ~16months

Includes several machining, stress relief, metrology and brazing processes, 

in total more than 52 manufacturing steps 
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Targets set for AM RFQ
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[H.Pommerenke 2020]
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RFQ cavity 2D design study
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Alternative 2D quality factor  model 

The quality factor Q is a ratio 

of the energy stored in the 

cavity to the energy dissipated

in the walls per RF cycle.
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Q-factor calculation 
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Alternative math model results
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Temperature distribution and Max total 

deformation for design versions(SteadyState 

Thermal +Static Structural)  
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Max total deformation as function from 

temperature

Rīgas Tehniskā universitāte



11

Metrological inspections
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• CMM

• Optical
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Postprocessing
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• Mass finishing at Rosler Italiana

• MMP technology by BINC industries

-Initial surface roughness for «as built» part average profile roughness value

Ra15

-Average surface profile roughness after treatment Ra0.2
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Pointcloud and CAD global «best fit» alignment for «as 

build» part
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Postprocessed by MMP technology AM-RFQ 

pointcloud vs CAD model local «best fit» on 

vane tip surface 
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Vane tip modulation deviation 
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AM vs conventional technology
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Conclusions
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▪ AM is a highly progressing technology and it is well suited for the complex 

geomeries of accelerator components.

▪ AM allows improvement of the shape and routing of the RFQ cooling channels, 

improving heat removal and thermal distortions significantly.

▪ Surface postprocessing for AM parts are critical and compensation methods must

be applied.
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Thank you for attention!


