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=? A new design of wire scanner is under development for the LHC Injector Upgrade project at CERN. A prototype has been Forks serve to hold the wire under tension and support
eunrnine —Seam :';'-;;_:E_ & designed, built and installed in the SPS accelerator to test the concept in an operational accelerator environment. New it while it is moved across the beam [4].
“ “:fj"; technology has been developed and qualified for in-vacuum motor and structural components using 3D metal additive || Automated topological optimisation was performed:
_____ - R — machining. This paper will describe the technology developed for this scanner and the test results to date. This prototype has || *« 2D then 3D optimisation of the fork shape.
’- TN N \recently been re-optimised to fit in the limited space available in the PS Booster rings. )| * refinement of the topology in the ANSYS to conform
A G # current Optical filters to requirements of stiffness and vibration modes.
T e A b } P— g ELECTRIC MOTOR A Manufacturing
----- o i * vacuum compatible rotor [2] * laser-sintered 3D additive machining (titanium
i _'{ | RS * no glue, epoxy or other adhesives for permanent (TiAIV6) powder with a wall thickness of 0.4 mm)
mwj L'L . magnets fixation. * precision details were post-machined at CERN.
e AR , , * increased air gap for insertion of vacuum chamber
e e o Fig. 2. Be?m W|.re :scanner wall between stator and rotor
_ working principle Y
Motor type Frameless
" PROTOTYPE VALIDATION PRIOR TO INSTALLATION Permanent
* the scan cycle is composed of two displacements Magnet
of rt rad. Synchronous [1
* nominal linear speed of the wire is 20 m.s™? [3] Permanent magnets material SZn2C017 =
. more.than 70090 scans were performed during the || o ior core material Steel 48 - B\
zi?czlglal validation of the prototype and Bake-out temp. of the rotor, °C 500 _ Fig. 7. Desigh and manufacture process of forks p
uator.
+ moving mechanical components (bearings, forks, || AngUIar speed, rad.sferi,ctzs - 133 (' QUALIFICATION OF MATERIALS FOR VACUUM
shaft) showed no S|gn.of wear or damage. Rotor inertia, kgm2 1 78E-03 aII In-vacuum parts Sh.OUId be UHV-compqtlbIe
* control prototyping system Dspace || oo cap thickness, mm 0.7 * residual gas analysis and outgassing  rate
(MatLab/Simulink based) [5, 6]. . ! ' measurements for non-standard materials showed
Peak acceleration torque, Nm 55

that they are UHV-compatible.
* final measurement of the fully assembled beam wire
scanner.

e setup allows fine tuning of the system parameters.
* nominal speed and expected position are
reproduced  consistently (speed is  very

lonizing radiation dose, kGy.year?* 1
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reproducible but not completely flat at top speed). ||i 2@ * an additional vacuum pump was added onto the
 further optimisation on system parameters is || 15} instrument tank to reach the required vacuum
foreseen. T pressure.
50, 8 05 \* further tests are in progress W,
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£ j." I M synchrotron rings placed at an inter-axis distance of 360
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g T ' Fig. 1. Beam Wire Scanner for SPS. | mm, and have a beam aperture of 80 mm x 120 mm.
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