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Session 6

Components, Construction and 

Processing Techniques for Vacuum 

Systems 
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Aim

ÅTo examine constructional techniques of 

particular relevance to vacuum performance.

ÅTo understand why some standard vacuum 

components are designed in the way that 

they are.

ÅTo understand why we need to adopt a 

rigorous cleaning and processing strategy for 

modern accelerators

ÅTo understand some of the techniques 

involved
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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.
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Elastomers

Suitable elastomers include

ÅBuna N

ÅNeoprene

ÅFluoroelastomer (VitonTM)

ÅSilicone

ÅPTFE

ÅPolyimide (VespelTM, KalrezTM)
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Elastomer seals

Limited temperature range

ÅBuna N, Neoprene ~ 85oC 

ÅViton ~ 150oC

ÅPolyimide, PTFE ~ 275oC

Limited radiation resistance

ÅPTFE ïpoor

ÅViton ïmoderate

ÅPolyimide - reasonable
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Elastomers

Compression 

set

Permeation
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Elastomer seal configurations
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Metal Seals

Copper

Gold

Aluminium

Tin

Indium
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Metal Seals

Metal O-rings (usually called wire seals) can be 

used in the same configurations as elastomer 

seals (except ñLò seals) when higher 

temperatures are required.

In addition, there are three important types of seal

ÅñDiamondò

ÅKnife-edge

ÅHelicoflexTM
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Metal Seals

Diamond seal
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Metal Seals

Knife edge - ConflatTM
HelicoflexTM


