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Requirements for alternative polishing

1. Time of treatment should be shorter than conventional 

polishing  (~5 – 8 hours) 

=> High removal rate ~µm/min.

2. Limit manipulations and process to 2-3 steps.

3. Polish 2-3 disks at once.

1. Remove the polluted & damaged layer induced by Nb sheet

fabrication ~100-200 um

2. Smooth and compataible roughness with EP & BCP (average 

surface roughness less than 1 um)

3. No pollution

4. Minor crystallographic damages (stress as low as possible)

Requirements for Niobium:

Requirements for industrialization:

B
u

lk
 N

b
D

a
m

a
g

e
d

la
y
e

r Step 1 Step 2 Step 3Untreated



• Motivation for SRF applications (Why polish? Why alternative?)

• Alternative path for SRF cavity fabrication and surface processing
• Requirements for Niobium
• Requirements for industrialization

• Metallographic polishing as an alternative technique
• Polishing protocol
• Progress in project
• How long to polish?

• Conclusion and perspective

16

OUTLINE

27/10/2021 Joint French-Ukrainian Workshop - Oleksandr Hryhorenko - 2021



27/10/2021 Joint French-Ukrainian Workshop - Oleksandr Hryhorenko - 2021 17

Metallographic polishing as an alternative

1. Coarse planarization

2. Remove the damaged layer due

to the rolling of sheets (150

microns).

Nb

300 mm

Step 1 &/OR Step 2

Polishing protocol

1. Remove damages and  pollution 

from previous step

2. Achieve the final surface  

requirement (Sa<= 1 um), 

3. Limit pollution, minor crystalline 

damages

Step 3

1000 mm

R&D

Cavity Production
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R&D RF evaluation Cavity Production
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Conclusion & Perspectives

• 2-3 steps metallographic polishing recipe has been developed  compatible with SRF applications (at IJCLab) 

• Surface characterizations show smooth (Sa ~ 100 nm), non-polluted, and minor crystallographic defects

• Polishing procedure extented to the large sheets (at LAM PLAN)

• Forming of 1.3 GHz half-cells with the following cavity fabrication (at KEK)

• RF test measurements are mandatory to evaluate the effect of polishing treatment on Nb for SRF applications 

(at IJCLab & KEK).
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Surface characterization & cryogenic RF test 

Metallographic polishing

Standard polishing

SLAC reference

After first 
step:

Roughness

Pollution

Damages

After second 
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EDS
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Forming

Conventional Alternative

Urethane sheet ~ 30 um

Before

forming: 

After

forming:
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Damaged layer versus process

Lamination
Forming

Damaged layer ~ 1 µm

Damaged layer ~ 150 µm

Diffraction planes of electrons


