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The HL-LHC Project - Overview
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Alignment requirements for the components

Interaction Point

LSS - Left LSS - Right

1 | ) »
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Magnet position adjustment - Kinematic

=== Free movement
@a===) [otorized actuation - Radial




Magnet position adjustment - Kinematic
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Alignment requirements for the components

LSS - Left LSS - Right

Q5 Q4 cc2 cc1 D2 TCLX || TcTPH | TCTPV . D1 o Q3 Q2b \ 2a Q1

» Admissible translation : +/-2.5mm
» Admissible rotation (Roll) : +/-1mrad
» Admissible Pitch : +/- 1mrad
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Magnet position adjustment - equipment

Hydrostatic
sensors

Inclinometers

Wire positioning
sensor

Motorized
Jacks
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Content

* Actuation system
» Vertical Position adjustment
» Radial Position adjustment =

« Position Monitoring S g adapter
« Stroke monitoring system | "
* Nominal position adjustment
» Test results

« Mechanical safety
* Mechanical End-stop
 Qualification tests
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adapter
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Vertical position adjustment

« Safe Working Load of 17.5t
» Quasi-hydraulic solution using polyurethan
« Angular transmission
* Anti-backlash thanks to pastille stress
* Irreversibility integrated in the pushing finger thread

(_VERTICAL PISTON

PUSHING FINGER

ACTUATION SYSTEM POSITION MONITORING MECHANICAL SAFETY
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Radial position adjustment

« High gear ratio incorporated in the Jack itself > Worm Gear
 Driving output for the radial adapter - Rotation
« Use of an anti-backlash system - Fine resolution

.
-l-

JACK ADAPTER
PORT
@100mm-H75mm

_~(_RADIAL WORM GEAR )

RADIAL SCREW/NUT
SYSTEM
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Stroke monitoring system

* One-turn sensor axis with anti-backlash
feature.

« Use of resolver in absolute configuration
thanks to calibration.
* |nstallation of electrical end-switches
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Nominal Position Adjustment

» Complete sensor axis position can be
configured onsite.

» Adjustment performed at the same time on
all stroke monitoring elements
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Position monitoring - qualification

» Two test configuration developed to verify
position monitoring performances

« Comparison performed between motor
step counting, resolver reader and
measured output.

( VERTICAL ADAPTER )

( DIAL GAUGE )
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Position monitoring - qualification

« Two test configuration developed to verify B I o)
position monitoring performances T

« Comparison performed between motor
step counting, resolver reader and
measured output.

 All results are computed as a jack motion
estimation defect value

_~( VERTICAL ADAPTER )

|
JACK HEAD (INTERFACE WITH
ACCELERATOR COMPONENT
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Position monitoring - qualification

Table 1: Position Parameters for the vertical adapter Pr—_—

PARAMETER SPECIFICATION RESULT

Total Stroke [mm] 5 +0.05 4.952
Repeatability [um] 0.5 0.05
Backlash [um] 1 0.02
Absolut position [um] 20 6

resolver / piston error
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Position monitoring - qualification

Table 1: Position Parameters for the vertical adapter P ———

PARAMETER SPECIFICATION RESULT

Total Stroke [mm] 5 +0.05 4.952
Repeatability [um] 0.5 0.05
Backlash [um] 1 0.02

Absolut position [um] 20 6

Table 2: Position Parameters for the radial adapter

PARAMETER SPECIFICATION RESULT

Total Stroke [mm] 5 +0.05 4.971

Repeatability [um] 0.5 0.05

Backlash [um] 1 0.25
Absolut position [pm] 20 10
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Mechanical safety - design

* Independent triggering of a mechanical

end-stop — Factory settings

 Direct action on the motor pinion for
miniaturisation (stress is limited)
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Mechanical safety - qualification

 First triggering prototype has been built to

validate feasibility

 Actuation of the trigger up to 75 times
without any problem
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Mechanical safety - qualification

« Locking pin size and shape adjusted
 |nstantaneous locking of the adapter
* Irreversible operation — adapter

refurbishment necessary

MECHANICAL SAFETY
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Conclusion

« Both motorized adapters individual tests
. ACCELERATOR COMPONENT
are successful and resolution overpassed
expectations. Tt -
- Single magnet configuration to be settled NG * adapter

to perform:
» Loaded test.
« 6 DoF adjustment test.

* Durability test.
 Serial production will be organized for next

year. Vertical Motorized
adapter
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