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The prototype for
the superstructure

The design of a coaxial tuner solution was originally
motivated from the need of a cold tuner for the TTF
superstructures tests. The coaxial blade tuner was then
proposed both for the reduced cavity spacing foreseen by the
TESLA TDR and for the superstructures, and prototypes
without piezo actuators were built and tested in the CHECHIA
horizontal cryostat and on the TTF linac in 2002. During both
tests the blade tuner performed as expected in terms of
stiffness, frequency sensitivity and tuning capability.

Prototype of tuner
without piezo
actuators

The Fast Piezo-
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Integration of active tuning

The tuner assembly is mainly
composed of three parts:
«the movement leverage
«the bending rings

=The piezo actuators

The piezo actuators provide the
fast tuning capabilities needed
for Lorentz Force Detuning
(LFD) compensation and
microphonics stabilization

The design is compatible with
other active elements, as
magnetostrictive actuators.

How we designed it?
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Load case ..
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Due to the low stiffness of the end disks, only 87% of the displacement
applied by the tuner is transferred to the cavity. For the fast tuning action
a further contribution comes from the tuner stiffness, and 79% of the
displacement applied by the piezos is transferred to the cavity. In
particular, to provide the values required, the piezo has to assure a
maximum stroke of ~ 4 um at 2 K. The use of stiffer end disks for the He
tank connection would slightly reduce the requirements on tuner/piezo
excursion.

The piezo preload is varying with the slow tuner action, therefore a
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suitable pre-tuning strategy needs to be assessed to ensure that, during
It the slow tuning action, the preload remains within valid operation limits.

He tank + end disk.

Furthermore, we have to ensure that the piezo preload has to be always

Cavity (Ko) (cavity + He tank + tuner)

lower than its blocking force. For the chosen piezo, with a cross section of

End disk (K.) has been by

Piezo (K:) )
Tank bellow (Ks) means of spring models.

Numerical and
experimental
evaluation of

10 x 10 mm?, a blocking force of 4 kN (each) is expected and a maximum
slow tuning action of ~ 800 kHz can be safely applied, which is at least a
factor of two higher than the current warm-cold frequency reproducibility
at the TTF.

Pad supports

Due to the change of the
Helium Tank with the
introduction of the bel-
low, an accurate evalua-
tion of the vertical

less than the admissible
tolerance of concentricity
of dumb bells (0.6 mm),
therefore the new confi-
guration can be accepted
with confidence.

Tuner load

Many piezo models from different
manufacturers have been deej
characterized relating to therr
main extensive properties

Piezo actuator testing Adaption to low beta

eIty withh CRY-3

“The final choice fit
all the
requirements

and comparison

Blade tuner piezo
specifications
Working point, 2K

Needed propert
for piezo at room
temperature

PI-888 life time test:
Areliability test was performed with a
simplified prototype setup:
Instrumente PI P-888.90
good representative
cer

« Liquid N2 temperature
« Ascrew + spring + rod exerts
the preload on piezo

+ Sinusoidal driving signal to

No explicit guarantees
from manufacturers!
Only some guidelines:
Preload: ofload

imit
No tensile forces
Vacuum, clean env.

Some other piezo properties are currently under

investigation:

Piezo thermal shrinking

Blocking Force vs. Stroke curve at 77 K
Calibration of main parameters in order to use
the piezo as force sensor at cryogenic
temperatures
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Two rings are welded to the helium tank. The blade tuner is fixed to one of
them by means of twelve bolts, while the other ring can receive up to four
piezo actuators. Ad-hoc devices have been designed so that piezos of
different section and length up to 72 mm can be accommodated.

Helium Tank Bellow

Position for the four
stiffener bars

Fixed rings

Because the tuner is fixed to the helium tank, a bellow is needed between
the two fixed rings. The number of convolution has been computed in order
to avoid any non-elastic strain in the bellow for a maximum axial
displacement of 1.8 mm.

The position of pad supports has been reviewed in order to mize the
bending forces on the helium tank bellow and, of course, on piezo elements.

Four rigid bars have been foreseen between the blade tuner and the ring
that receive the piezo actuators in order to stiffen the assembly during
transportation. The same bars can be used as safety device in case of piezo
breakage.

elliptical structures

In the context of the HIPPI subproject of the CARE program, our
group is going to equip two low beta (0.47) 700 MHz elliptical
cavities for high power pulsed measurements in CRYHOLAB at
CEA/Saclay, to verify the ibility of LFD 1 of these
structures. The cavities have been tested in CW conditions up to 17
MV/m. The test of these structures under pulsed operation is
particularly significant for the feasibility studies of superconducting
high power proton drivers. A scaling of the coaxial tuner has been
performed and the construction of the tuner prototypes for the
HIPPI program is foreseen in late 2006
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