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Outgassing tests

» The surface quality of 3D printed tubes is very different of that obtained from
conventional techniques.

» The surface roughness of the raw tubes : Ra = 8.5 um to 10 um.

» A previous work showed that the flanges must be lathed to avoid leaks!

- only the flanges are lathed (to avoid leaks)

- both the flanges and the tube inside are lathed

> In particle accelerators under construction or planned, some systems
are actually used to the limit of their possibilities

» The performance of components involved in accelerator technology is
closely related to the characteristics and capabilities of the materials
(morphology/finishing of surfaces, chemical purity, crystallographic
quality, presence of defects)

> To face the challenges for the construction of the next-generation
particle accelerators, technologies must evolve: new materials, new
approaches of manufacturing must be considered

» 2 cases were studied :

DN40CF tubes
in 316L stainless steel by AM
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Outgassing measured by the gas accumulation method

> Additive manufacturing (3D metallic printing)
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Is it possible to use additive manufacturing for accelerator UHV beam pipes ?

» Mechanical properties depends on the orientation : they are anisotropic (related to the Yes! But for specific components : e.g. Beam Position Monitor

microstructure anisotropy)
—>The inclined specimens exhibit the higher yield strength G. Sattonnay et al., “Is it Possible to Use Additive Manufacturing for Accelerator UHV Beam Pipes?”, in Proc.

> Samples C exhibit the higher mechanical properties IPAC'19, Melbourne, Australia, May 2019, pp. 2240-2243. doi:10.18429/JACOW-IPAC2019-WEXXPLS3
» AM samples have better mechanical properties than conventional counterparts




