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Basic Vacuum Design of Accelerators
Aim

A To examine constructional techniques of
particular relevance to vacuum performance.

A To understand why some standard vacuum
components are designed in the way that
they are.

A To understand why we need to adopt a
rigorous cleaning and processing strategy for
modern accelerators

A To understand some of the techniques
Involved
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4= Basic Vacuum Design of Accelerators

Vacuum Seals

Every accelerator incorporates many
demountable vacuum joints. Clearly these have
to be reliable.

The seal is the most unreliable part of such
joints.
Seals are made of elastomers or metals.

The requirements are that the seal is
deformable, elastic and stable.

In accelerators, radiation resistance of seal
materials can be of importance.

R J Reid Vacuum Science and Technology in Accelerators Lecture6
Cockcroft Institute Lectures2010 40f 50



4= Basic Vacuum Design of Accelerators

Elastomers
Suitable elastomers include
ABuna N
A Neoprene
A Fluoroelastomer (Viton™)
A Silicone
APTFE

A Polyimide (Vespel™, Kalrez™)
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4= Basic Vacuum Design of Accelerators (astec

Elastomer seals

Limited temperature range
ABuna N, Neoprene ~ 85°C
AViton ~ 150°C
A Polyimide, PTFE ~ 275°C

Limited radiation resistance
APTFE 7 poor
AViton i moderate
A Polyimide - reasonable
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¢= Basic Vacuum Design of Accelerators

Elastomers
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4= Basic Vacuum Design of Accelerators -

Elastomer seal configurations
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4= Basic Vacuum Design of Accelerators (astec
Metal Seals

Copper
Gold
Aluminium
Tin
Indium
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1':: Basic Vacuum Design of Accelerators

Metal Seals

Metal O-rings (usually called wire seals) can be
used in the same configurations as elastomer
seals (except nNnLO seal s)

temperatures are required.

In addition, there are three important types of seal
AfiDi amond?o
A Knife-edge
A Helicoflex™
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R J Reid

Basic Vacuum Design of Accelerators

Metal Seals

Diamond seal
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¢= Basic Vacuum Design of Accelerators

Metal Seals

'/// . =>
/// n Cormprmes on - S .

Helicoflex™

Knife edge - Conflat™
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