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Cleaning and cleanliness assessment
I

Clean surface: What is clean?
Degreasing:
- removal of organic based contaminations.

- water and soIvent based solutions

Grease/lubricant e um « B R L
Pencil/Pen/ink - Pickling:

Organic base
- Acid/alkaline solutions

Oxid coating — T ——————
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Etchlng/Pollshlng
3 - removal of bulk metal.
10to 200 1 ~£:‘ Particulates - Acid/alkaline solutions
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Voids or inclusions

Dislocations .
Impurities and/or
Bulk metal alloy elements
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removal of inorganic based contaminations.
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Cleaning and cleanliness assessment
I

Organic based contaminants: wax, grease, oil, ink...

1.7 m3 capacity 11 m?3 capacity

CERN
\

/N Degreasing with alkaline water based degreasing
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Cleaning and cleanliness assessment
I
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Inorganic based contaminants: Oxides, precipitates... Bulk metal dislocations/vdi’ds/j

Alkaline pickling/etching bath

CERN . . ¢
\W for aluminium based components W
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Cleaning and cleanliness assessment | PN e T et

Etching application: Thinning of VELO RF chamber
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Etch}ng Speed NaOH 5M during 50 min o etching
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Etching speed (microm/min)
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AW 5083
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EE/RW Alkaline etching bath of aluminium EN AW 5754 | T X ,
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Cleaning and cleanliness assessment
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Process performed at CERN

Plates 100 x 100 mm

Plates 10 x 20 mm

Clean surface: Clean enough? |
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CERN
reference

x4 x4
1 Pre-degreasing (detergent) at CERN
Qualified for UHV applications
. 5 ' ,‘ 1 x2] x2 ) |
Assessment of a degreasmg agent or degreasmg procedure » v
¥ v \4 v
- P ? Cleaning procedure to be qualified
Procedure o X
Y, £ CERN x 1
Procedure to qualify the effectiveness of a cleaning method for ultra-high A e e
vacuum applications g
https://edms.cern.ch/document/1726970/2 j:
s B

3.1 Stainless steel surface for UHV applications:

X PS an d FT'I R th res h (0] | d va I ues (E DMS 347564) b Element Analysis | Maximum allowed quantity on stainless steel
technique
C XPs! ESCAS5400: 46.3 at.% | SPECS: 31.3 at.%
IR-FT <0.02 AU **
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CE/RW T 43 ‘
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https://edms.cern.ch/document/1726970/2
https://edms.cern.ch/document/347564/8

Electroplating

Rhodium Plating

Gold Plat
o ating V’

Silver Plating
Copper Plating

Nickel Plating




Electroforming
I

Assembly of parts

Photos from TE-VSC activities

Copper &

Stainless steel




Electroforming
Parts production: Seamless cavities L
1) Preparation of  2) Cu PVD 3) Cu electroforming 4) MEnd et etchrrf
Al mandrel thin film and flanges assembly 25

Seamless cavities (No EB

f\-_ g u *o Stainless steel flanges
-Z assembled during

electroforming
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Electroform
I

Parts production with thin films: Small Diameter NEG Coated Vacuum Cha

iNg

1. Mandrel preparation

| Al |
Degreasing
Tizrv Cu
| Al n Al
TiZrV sputtering Cu sputtering

2. Flange preparation

e i 1

Degreasing Ni plating

Cu plating

3. Cu electrodeposition

4. Mandrel removal
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