REDUCING ELECTROPOLISHING TIME WITH CHEMICAL MECHANICAL POLISHING
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Summary:

= It iIs commonly admitted that 150-200 um need to be removed by electropolishing on the internal surface of niobium RF cavities before reaching optimal results. The proposed reason is generally the existence of a damage layer on the Nb sheet
surface. Indeed recent disorientation measurement made at Cornell [1] show that hotspots exhibit higher misorientation. Damage has also been considered in the formation of pits close to the welding seam during electropolishing.

= Removing of 200 um by electropolishing is a hazardous process, not only because of the dangerous chemicals involved in the process, but also because of the spread of results, probably due to the chemical mixture aging. Reducing the amount of
electropolishing to a final light treatment would be a way to decrease both costs and risks of the RF cavities for large projects such as ILC.

= We have tried to evaluate the thickness of the damage layer after various deformations steps (mainly rolling, deep drawing and chemical mechanical polishing) by observing the density of etching figures after several light chemical etches. This
provides a coarse but very rapid evaluation of the thickness of the damage layer. Complementary observations with EPSB are also presented.

= Finite element, orientation imaging and/or and etching figures show that the damage layer induced by rolling is noteworthy already ~150 um thick, with a specific (001) texture that resists recrystallization.

= Deep drawing brings further and deeper damage in particular in the equator region where the friction against the forming dye Is the highest. Welding also influences the damage distribution.

= Getting rnd of this damage layer is possible with BCP, but it needs another 100 um to smoothen the surface afterwards. Mechanical polishing like tumbling obviously leaves a thick damage layer, but “chemical mechanical” polishing is a way to
prepare surfaces with a very thin damage layer (< 1um?). We think that chemical mechanical polishing of half cells before welding would be a way to decrease the thickness of electropolishing necessary for the preparation of RF Nb cavities, and
reduce costs and risks.
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= Existence of etching figures provide a coarse but very quick estimation of the
presence of remaining stress inside the material
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Mechanical chemical polishing principle Mechanical chemical polishing on Nb After welding : optical observation
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= The finishing step is done with colloidal SiO,, with small addition of H,O, and 20pum after “manual” MC polishing !
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suspension tends to break into smaller parts with time, giving a very good surface
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© Rolling and deep drawing are the main source of the damage layer.
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