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@0 Clean For Vacuum?

not always need to!

t depends on what we need vacuum for
« VVacuum regime required (Base pressure)
e Cleanliness

e SO we need to make a proper assessment of the
real requirements of the application

e But for UHV and XHV it is highly likely that
some form of cleaning will be needed
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BReasons for Cleaning

espective of the application — a manufacturer
desires an attractive appearance!

Characteristics of a surface (surface properties)
may be altered by ‘contamination’ at the surface.

e Process may be poisoned by ‘contaminants’

e Quality of an in-vacuum process severely affected
by presence of ‘contaminant’ gas phase molecules

e ‘Contaminant’ - a contaminant in one application
may be an essential constituent of another!
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Begelerator Vacuum Systems?

sure maximum transmission of particles and
romagnetic radiation

 reduce beam-gas scattering
e radiation absorption

e To reduce scattered radiation for health & safety
(bremsstralting)

e To maintain clean in-vacuum surfaces
e preventing target poisoning

e maintaining efficient optical properties for em
radiation transmission

e To provide a controlled atmosphere
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tem Design Issues
ngineer should consider the following

{ow all parts can be cleaned (initially and in service)

e Component level clean
e Full assembly clean

e Sub-assembly clean Trapped Areas
e Cleaning Plant Solvent Trapping
o Size

e Robustness
e Handling/Risks

rjr X-Vat Workshop, Castle Bad Liebenzell 23-25 April 2003 50f19



Accelerator Science and Technology Centre

Vacuum Science Group

Stem Design Issues

fect of cleaning on tolerances
e Multiple materials
o Varying effects of cleaning process

» Risk of electro-chemical action (galvanic
cell)

e Assessment of cleaning effectiveness
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Nts for UHV/XHV

e ‘contaminants’ (i.e. components with high
Itgassing/vapour pressure)

Deplete reservoirs

e Bulk gases

 Surface overlayers (e.g. adventitious graphite)
 Provide barriers
e Bulk diffusion
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It a surface is clean?

asure outgassing (thermal desorption)

Measure stimulated desorption (according to
requirements of system)

 In each case total and partial pressure
measurements useful

e Characterise surfaces
« Surface analysis
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emoval of unwanted components

Passivation
e Formation of barriers
 Low sticking probabilities
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cleaning processes

e Chlorinated hydrocarbons
e Freons

e Detergents
e Etchants
o Acids
« Alkalis
e Vacuum Baking/Firing
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Of passivation

But note that all of these have some cleaning
effect!
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at dissolves another substance or
homogeneous mixture). The solvent is the
t Is present in the largest amount or is the one
e of matter (i.e. solid, liquid, gas) of the solution.
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ce of Cleaning

g and Wetting agents

ants which change the chemical composition of the
ophobic and hydrophilic ends of the molecule, this
opens up the possibility of

Detergency

Foaming

Emulsifying

Solubilising

Dispersing

e Chelators - remove the hardness in water

o Saponifiers - convert animals fats into natural soaps
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Agents

Agent Examples Advantages Disadvantages Disposal
Water Cheap, readily Need de-min for cleanliness. To foul drain
available Not a strong solvent
Alcohols Ethanol, Relatively cheap and Need control — affect workers; Evaporate or controlled
methanol, iso- readily available. some poisonous; some disposal.
propanol Quite good solvents flammable; stringent safety
precautions.
Organic Acetone, ether, Good solvents, Either highly flammable or Usually evaporate
Solvents benzene evaporate easily with carcinogenic
low residue.
Chlorinated  Trichloroethyle Excellent solvents. Trike may be banned. Toxic, Strictly controlled
hydrocarbons  ne (Trike™)  Non-toxic. Low boiling require stringent safety
point. Low residue precautions.
Detergents Aqueous solutions, Require careful washing and To foul drain and
non toxic. Cheap and drying of components. Can dilution
readily available. leave residues.
Moderate solvents.
Alkaline Almeco™, Aqueous solutions,  Can leave residues and may Requires
degreasers sodium non- toxic. Moderate  throw particulate precipitates neutralisation, then
hydroxide solvents dilution to foul drain.
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BESSY II

Hot water jet with detergent

Coarse cleaning with Chesterton
(KPC820)

Wipe off surface dirt

Surface stripping with alumina
beads

Einse in hot de-min water

Tltrasonie with trichloroethane

TTltrasontie wash in hot Triklone

TTltrasonie wash in hot P3-
Almeco 18

Treatment with hot
perchloroethylene (120%C)

Vapour Wash in hot Triklone

Einse in de-min water

Ultrasonic cleaning in hot B3-
Almeco 18 for 10 minutes.

Einse with de-min water

Dry in warm dust free air, bag
and seal.

Finse for 15 minutes with tap
W ater.

Immerse in hot allkaline hath of
P3-Almeco 36 at 60°C

Wash in hot de-min water for 90
minutes.

Einse in de-min water

Open atr drying and cooling of
components.

Dry in warm, dust free air, bag
and seal.
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slative situation
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Ibilities

propyl bromides
ammable ethers

Agueous systems
e.g. Micro 90
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Fshould be adopted?
at IS proved to be effective for the task
understand what Is required and the
limitations of each process

e Pay enormous attention to detail
e Pay enormous attention to health and safety!
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