( ; \ EUROPEAN
SPALLATION
SOURCE

A workshop on neutron guide
engineering

Or some personal ideas you might consider when
approaching the engineering of long guide systems at
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to capture the (elephant) big picture.
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Assumptions, Presumptions
& Subjectivity
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Assumption about you

Performance IS important to you !

I Real performance (not paper performance)

A Day one performance
APwSEFt ftAFSQ RFEFeé wmnnn LISNF2NYIy

Cost IS a constraint

I Full life time costing
A Construction
A installation
A Operation
A Decommisioning
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Assumptions from me

Base assumption
A Alignment is correlated to Performance

A The settlement will affect alignment

Thus to maintain performance ;
A Engineer systen®lerant to settlement
A Facilitate corrective maintenance (edignment)

A Alignment will be conducted using laser tracker
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settlement and facilitating corrective maintenance, at
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Consider the system as a whole

Cradle to grave costing

Hardware

A Optics

A Pressure housing
A Support

A Shielding

H14 Gyidev
All phases SKASE RAY T
A Installation
A Alignment
A Maintenance

A Disposal



Within the specific context of

Long guide system

Specific drivers

I Costscales ~linearly with length !
A Reduce costs per meter

I Misalignment is cumulative & scales linearly (or worse)
A Engineer in stability

I Building to building movement
A 2 feedthroughs
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Some (a very little) Context
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Historical Context ary
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Evacuated glas& strongback
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Evacuated housing
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State of the art Systems i

Competing approaches

1.Simple unit &strong back
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System level
- architecture

Comparative merits
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Stiff housing

Features

A Self supporting

A Alignment devices
Incorporatedin housing

For

A Easily available

A Customizable

A Cheaper supports
Against

A Movement under vacuum
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Simple/unit/strongback

Features

A SQupport beam
A Optics fixed
A Rigid

For

A If standardizectheap

A Rgid

A Alignment under vacuum
Against

A Long guide sections

A Support beam cost




Exhibit A
Stiff housing |l

Features
A Self supporting
A Guide is fixed

For

A If standardizedtheap o

A Rigid T

A Alignment under vacuum As yet untried
Against but why not ?

A Long guide sections "
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Bvaluation
Stiff housingevo

Unit strongback
Stiff housing

Unit Strong or Stiff housirtgvo mostfavourable
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Sub System level
Drill down to the engineering details
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Recommendation

Use the longest feasible guide
section.

Why ? N
Because alignment require skill,§ *
equipment & controlled |
conditionsc i.e. suppliers lab!

Benefits

A Lower cumulative alignment error
A unit ¢ unit & section section

A Cheaper housing

A Cheaper installation
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Housings

Materials
Unit housings

A Aluminium alloy Hassivated)

Stiff housings

A Low alloy stee{Epoxy painted inside & out)
Length 2 or 4m

Cost drivers

A Machining (flanges, windows, alignmen‘
bosses) ol -

A Welding
A Surface finishes (painting)
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Recommended operating vacuum
1x10el mbar (5x1062)

A DN 50 (TBC) port every 2nd
housing

A Vacuum sensor on housing
probably OK

Balance cost / performance

A Engineering achievable and
cheap, maintainable

Leak rates
A 10e-7 mbarftr/sec (?)
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housing to housing

My recommendation
A Use rubber bellows where you can
A Metal where you must (welded spire)

A Use EPDM (EP8571) commercial or nucl | [
grades =

Advantages of rubber ,
A If you standardize on flanges they are cheap !
A They are flexible reducing alignment error
AWL[ [ Q RS-4(GKFRM2is2ndté rabwst)
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housing to housing

Required to accept

A Installation tolerances

iwly3S Y YYQa 3
A Movement

I Rotation

i Vertical movement

i Horizontal

I Twist

i wl y3S &dageéesa

Options
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Alignment features

A 3 points on each housing
I Front fixed
I Rear floating

A Not hyper static
A High rigidity requiredvacloads)
A Bolt down

Real life considerations

A Be ready for partial installations
& align alignments

A Think Installatiorflexiblity

A Be ready to vacuum test in
sections (brace, brace, Brace!)




Alignment features
some ideas




