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# Mechanical Engineering .- =

The Mechanical Engineering within STFC Technology is project based, projects varying
in time from a few days to many years. The larger projects are usually collaborations
with other research institutes e.g. CERN (the European Particle Physics Centre), and
the hardware may be built anywhere in the world.

Our Engineering includes;
Mechanical Engineering Design i concepts, development of ideas
Project Management 1 financial management, Health & Safety, use of resources
Project Engineering - planning, milestones, costings
Structural Analysis 1 Use of FEA, analysing designs, vibration, seismic calculations
Procurementi contractual requirements, delivery details
Assembly i Supervision, training, auditing

Particular experience in Beamline Engineering, with associated Vacuum technology and motion
control.

Typical projects are International and are collaborative requiring both technical leadership
and team member skills
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STFC Technology Project areas detailed on following pages

ATLAS (A Toroidal Lhc ApparatuS)

CMS (Compact Muon Solenoid)

LHCb (Large Hadron Collider beauty)

SR (Synchrotron Radiation) Instruments

Beamline components

Magnet testing

Advanced LIGO (Laser Interferometric Gravitational wave Observatory)
MICE (Muon lonisation Cooling Expt)

T2K

4m Superconducting Helical Undulator
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ATLAS (A Toroidal Lhc ApparatuS)
Silicon Trackers (SCT)

The SCT trackers lie in the centre of the ATLAS experiment. They determine the
properties of the charged particles produced by the colliding beams.

MDemanding Mechanical Requirements:
Astiff and extremely stable structures to accurately position the detectors and
support power, cooling, and readout services.

Arhese must be constructed from non-magnetic materials and be radiation
tolerant to withstand 10yrs+ of operation.

Arhe absolute minimum amount of material must be used since it will absorb
particles and make the data less accurate.
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STFC work areas on ATLAS
i 1) SCT Wheels
i 2) End Cap Main Structure
i 3) Environmental Housing
i 4) SCT Services
I 5) SCT Tooling
I 6) Services Arm

Links to further information on ATLAS
A http://atlas.ch/index.html
A http://atlas.ch/photos/index.html

An early prototype cylinder
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17 SCT Wheels

A set of 9 structural disks covered with silicon detector modules and
services, there are termed OWheel sé
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21 SCT Structure

A stable structure to support the Wheels. A carbon fibre reinforced plastic
(CFRP) sandwich structure was chosen to give a lightweight, very stable
structure.

Mositional stability better than a few 10s of um over a day required.
Mesign analysed to ensure strong and stiff enough for 200kg load.

A oad tests on completed structure proved capability

Analysis showed that deflections due to any likely vibrational input would
be very small and not affect data.
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31 SCT Environmental
Housing

a) Enable the tracker to be a thermally neutral sealed containment for N2
dry gas purge with grounding & shielding requirements.

3 Functions:

b) Plastic foams, low emissivity surfaces and external heaters produce a
partially active thermal enclosure to minimising insulating volume.

c) Heat loads from the external environment and internal electrical
services were balanced internally to ensure the assembly was
thermally neutral.



