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Introduction - Origin of the Fusillo Project

ISOLDE Superconducting Recoil Separator

HIE-ISOLDE beam

Gamma-Neutron-
‘article arrays

Fragment detectors

Transport

SC septum

injection. Reaction _ejection. Recoils

N

45

" Ra234, 10 MeV/nucleon
Objective: Carry out R&D program to study the possibility to develop a = 3

compact fragment separator using innovative concepts and technologies: 5.: 2-§ Field =2.0155.. Radins 1
S 15
A CCT multifunction superconducting magnets g 0;
A Iron free magnets ol

A Dry-cooling 0 1 2 3 + 5

Beam Radius of Curviture [m]

I. Martel et al., AAn innovative Super cond4d SOIL Ddud. Rstiwr. iand M&togs anrPhys. &es. Bf567r 176-1179E(2023)
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Introduction i Fusillo: a Technology Demonstrator

Scope of the project:
Design, manufacture and test of
3 T central field CCT dipole, bent over 90° with 1.0 m radius, 236 mm aperture

A The project includes a final demonstrator and 2-3 subscale magnets.

uul\\m“"(“ .

A It capitalizes on the CCT technology developed at CERN since 2016
and used to produce HL-LHC orbit corrector magnets MCBRD.
(straight 2.2-m long, 105 mm twin-aperture, bore field of 2.59 T)

A It extends the LBNL development in 2019, which produced a model
magnet bent over 45° with a 0.9 m radius.
(290 mm aperture , bore field of 2.4 T)

A Possible applications are for bending magnets in compact particle
accelerator or for compact ion therapy gantry systems.

G. Kirby et al., Hifi.umi LHC Twin-Aperture Orbit Correctors Magnet System Optimisation », IEEE Trans. on Appl. Supercond. 27, 4002805 (2017)
L. Brouweretal., fADesi gn and test of a curved super cNoach bhsirant. and Idethdds ip BHyse Rem A §57,6063414 @320)pr ot on t her apyo,
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2022

Project Kick-off

Conceptual design

Fusillo Project Timeline

2023

Construction of Subscale 1

Test of Subscale 1

2024

Construction of Subscale 2

Test of Subscale 2

Commissioning winding machine

Winding of Demonstrator

2025

Impregnation of Demonstrator

Test of Demonstrator

December 5t 2025
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Introduction - Canted Cosine Theta: CCT

W
Ideafrom 1969,
2 nestedcantedsolenoids

Dip0|arfie|d componentsadd up. Individual turns are separated by Ribs
Axialfield componentscancels

=4 =4 =4 =4

Rib Pitch Individual turns
or Channels

Eormer Channel

Non machined area
of the former or Spar

D. Meyer and R. Flasck, Nuclear Instruments and Methods 80, 339-341 (1970)
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Outline

2. Magnetic design

Loadline, conductor, magnetic optimization, pulsed CCTs

=

gia=e t
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Conductor, Current & Load line

by using insulated turns connected in series.

. Load lines of Fusillo Demonstrator and Subscal
A Reduce the cost for future power supplies -oadiiines of Fustlo Bemonsirafor and stbseale

1000 — - v T
A Easy integration in medical environment \ /T klB)fitat 4.5
\ / —e— Strand extracted from cable
, : , S B=302T 1= 2
multiple insulated 0.825 mm Nb-Ti strand (LHC type 2) e sl : )|
perating point
(B=22T:1=540A) P
S/
A The choice of appeared as a good compromise. < 00 \ B=541T:1= 4314 |

A Atarget of producing 3 T in the bore s * ]

A Aload line margin on the conductor around 30% £

A Areasonable number of wires turns E oo

L8]
g
§ \ Operating point
200 &/ < fa\o‘i‘_,»"' (B=381T;1=288A)

Strand Properties 0
Conductor type Nb-Ti /
Cu : non-cu 1.95 o ' : Ma:;netic Field4[T] ° ° !
Wire diameter 0.825 mm

Cross section of the
LHC type 2 strand
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Conductor Properties

Conductor type
Cu : non-cu
Wire diameter

Wire TPI insulation thickness

Type of cable
Twist pitch

Raw cable diameter

Cable S2 glass insulation thickness

Insulated cable diameter
Channel dimensions
Wire length (inner / outer)

Cable Design

Nb-Ti
1.95 NbTi wire
0.825 mm
80 pum
Rope, 6 around 1
45 mm
2.96 mm
100 pm
3.15mm
17.10 x 5.88 mm
907 m /973 m

Glass fiber braid

) /
y
Oav0'

Polyimide insulation

17.10 mm

Ariel Haziot

Winding

_

Advantages of the glass braid
A Mechanical stability of the rope
A Improve impregnation

A Mechanical stability of the pack

Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN

Wire insulation

Insulation options
1. Wrapped polyimide

Pitch optimization
A Stability of the rope assembly
A Minimum bending radius

December 5t 2025



Magnetic Design

Development tool: RoxCCT / Roxie

A Curved CCT producing an almost perfect dipolar field of 3.0 T
in the bore was designed. It includes the following optimizations:

Magnet Properties

Field profile along s at the centre

Aperture diameter 236 mm
Curvature radius 1.0m
Number of wire turns 70
Number of winding turns 65
Pitch of winding turns 15.5 mm
Tilt angle of inner / outer layer 62.2°/58.5°

3.0 —— Bu (x10) Nominal current 287.5A
\s Bore / Peak field at Inom 30T/36T
' Bs (x10) Field integral in the center over 90° 2.98T
= 20 Magnetic bend / length 90°/1.57m
= Margin on the load line 33%
i Operating temperature 45K
T 10 Inductance 9.4 H
g Stored energy 391 kJ
0.5
0.0 S—
-0.5

-800 -600 -400 -200 0 200 400 600 800
Path length [m]

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
M. Liebsch and SCoil desigs ®restnoagly kuwvedkmagnéts based on the differential geometry of the frenet framed |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)

Ariel Haziot
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Magnetic Optimization 1 1/5

Development tool: RoxCCT / Roxie

A Curved CCT producing an almost perfect dipolar field of 3.0 T
in the bore was designed. It includes the following optimizations:
A Turns and pitch to minimize current

A Winding path in a Darboux frame
A Lower pitch improves current density.

A The limitis set by the minimum rib thickness.
A MCBRD: 0.3 mm min. rib thickness for 5 mm deep groove
A Fusillo: 1 mm min. rib thickness for 20 mm deep groove

Rib thickness vs turns

Thickness [mm]

15 ‘BN
—— &winding 1
~—— min(6) winding 1
1.0{ — & winding 2
—— min(6) winding 2

10 20 30 40 S0 60

Turn number

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
M. Liebsch and SCoil desigs ®restnoagly kuwvedkmagnéts based on the differential geometry of the frenet framed |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)
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Magnetic Optimization 1 2/5

Development tool: RoxCCT / Roxie

A Curved CCT producing an almost perfect dip0|ar fieldof3.0T A For a fixed coil Iength: increasing the tilt imprOVGS the d|p0|e field but
in the bore was designed. It includes the following optimizations: reduces the high field region and so lower the field integral.
A Tilt ang|e to maximize field in‘[egra| A For FUS”IO, an Optimum Is found around 62°. (different for each layer)

Tilt = 60°

Tilt = 65° Tilt = 55°

“ e e

(. I
\\\\m‘:‘.\\\\\\ Y )})/// )

W V)

Tilt angle optimization Field (T) imegi:,kd([m)
30 z 450 rS5.1
r . \_\ H T T T T T T T T T T T T
—
= T 440 F27 |50
\ \
= 2.0 — \ \ 430 4.9
= \
= \ £
g 1.5 \I',I = 4204 26 4.8
o | 5
E_ Vi ‘5
S 1.0 \ © 410 La7
b \
u
-i 0.5 40044~ Straight section bore field (T) F25 46
5 —e— Integrated main component (Tm)
.él 0.0 —e— Current (A)
390 =45
-1200 -700 -200 300 800 74 72 70 68 66 64 62 60 58 56 54 52 50
Axial position (mm) Tilt angle (%)

G. Kirby et al., IEEE Transaction on Applied Superconductivity 27, 4002805 (2017)
—75° —70° B65° 60° —55° — 507

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
M. Liebsch and SCoil desigs ®restnoagly kuwvedkmagnéts based on the differential geometry of the frenet framed |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)

Ariel Haziot Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN December 5" 2025 13



Magnetic Optimization 1 3/5

Development tool: RoxCCT / Roxie

A Curved CCT producing an almost perfect dipolar field of 3.0 T

in the bore was designed. It includes the following optimizations:

A Distance between coils to minimize peak

3.6e+00

Bpeak [T]

Peak field visualisation
on the Fusillo demonstrator
6.0e01

A The peak field on the coil is located between the layers.

A Shorter distance between the coils improves efficiency but
increases the peak field.

Peak field at fixed central field (3.00 T)

‘ ' 3.65 | —e—inner coil —e—outer coil
““‘ ‘\. " '[ E 36
N %,%, 3
& ’/ 7, 2 355
S 2%
SS 22 i
S5 22
= — 3.45
== E=
= - 34
0 2 4 6 8 10 12

Distance between coils [mm)]

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)

M. Liebsch and

Ariel Haziot

Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN

SCoil desigs forestnoagty kwivedkmagnéts based on the differential geometry of the frenet frameo |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)
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Magnetic Optimization 1 4/5

Development tool: RoxCCT / Roxie

A Curved CCT producing an almost perfect dipolar field of 3.0 T A

In order to reduce peak field at the ends, the pitch is gradually
in the bore was designed. It includes the following optimizations:

iIncreased at both ends: a fading pitch.

A Fading the pitch also impacts the field in the central region and
one can find an optimum not to reduce too much the field integral.
A Fading pitch to remove peak field bumps

A For Fusillo, a fading of +5 mm over the last 5 turns is applied.

Peak field reduction with fading over 10 turns 13 Central Field reduction with fading over 5 turns
3.501
II ||1 [, 3.12
3.25¢
£3.000 I ’ T311
= / 5
2275/ 2
] © 310
3 2.50 1]
5 5 = fading = 0 mm
£225¢ S 3.09 = fading =5 mm
| —— fading = 10 mm
2.00 —— fading = 0 208 —— fading = 15 mm
175 fading = 5 mm - —— fading = 20 mm
—— fading =25 mm —— fading = 25 mm
150,
=500 —400 -300 —-200 -100 0 3.07
Path length [m] -200 -175 -150 =-125 -100 -75 -50 -25 0

Path length [m]

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
M. Liebsch and SCoil desigs ®restnoagly kuwvedkmagnéts based on the differential geometry of the frenet framed |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)

Ariel Haziot
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Magnetic Optimization 1 5/5

Development tool: RoxCCT / Roxie
A The current distribution in a straight CCT is proportionalto cos(d ) a n ¢

A Curved CCT producing an almost perfect dipo'ar fieldof3.0T PrOduceS a perfeCt deOIar f|e|d However, the curvature of the CO||
in the bore was designed. It includes the following optimizations: introduces new harmonics, in particular a strong quadrupolar field

A These harmonic are cancelled by adding intentionally modulations to
the winding path proportional to cos(n {f.

A Multipole modulations to correct for curvature A The correction is determined from the current distribution generating a
dipole field in a toroidal domain. A second level of correction is added to
account for the finite length of the magnet compared to a perfect toroid.

logarithmic inhomogeneity before correction idee logarithmic inhomogeneity with harmonic correction S logarithmic inhomogeneity with finite length correction S

150 -1.854 150 “ - | " -1.854 150 -1.854
: QS : b
166 2.207 i R % 2207 i 2207
S 2 -
-2.561 -~ - -2.561 -2.561 =
5
* » § Z » g
-2.914 -~ - -2.914 -2.914 ;’S. =
= = e
Do -3.268 o] = —] -3.268 o -3.268 S|
R 2 H §
-3.621 ) ~ ~3.621 -3621 2
50 50 - =~ -50 Fl
2 N 5
-3.975 >, " A -3.975 -3975 2
% o
100 100 5 -100
-4.328 t - -4.328 -4.328
-3 o
-150 -4.682 -150 8 [ ) ~4.682 -150 -4.682

-150 -100 -50 0 50 100 150

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
M. Liebsch and SCoil desigs ®restnoagly kuwvedkmagnéts based on the differential geometry of the frenet framed |[EEE Trans. Appl. Supercond. 34, 4900205 (2024)
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Benchmarking on pulsed CCTs 1 1/2

Picture of the CCT Laboratory
Simulated and real pulses for 2 different regimes TSRt b s e, N B

Pulse powering

A Pulse power unit from CLIQ (50 mF, up to 500V)
A Different regimes depending on L & R:
A Under damped regime: @) 6 Q i Q¢ 0
A Over damped regime: @) 06 (Q Q )

Current [A]

0000 0.002 0.004 0.006 0.008 0,010

D SN

250

t=0 l 5 200

& 150

& 100+,

— ¢ F L -
50 m 090‘00 0.005 0.010 0.015 0.020 0.025 0.030 0.035

Option: add extra inductance 200,

for longer pulses = 500

R 5 600

0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Time [s]

Magnetic measurements

A Magnetic flux on the midplane is measured with an
array of 5 pick-up coils translating on a rail
following the longitudinal axis of the magnet.

A For each magnet, we measured along 5 lines
distributed transversally.

A. Haziot, Design and fabrication of resistive CCT dipoles magnets, EDMS 2790776 PCB with pICkup coils
M. Pentella, Magnetic measurements of 3 resistive CCT dipole magnets, EDMS 2773427
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Benchmarking on pulsed CCTs 1 2/2

X position [mm]
— 25
-12.5
— 0
— #4125
— +25

3 resistive CCTs generating ~350 mT:

R1: Straight
R2: Curved with no corrections
R3: Curved corrected for flat field at midplane

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3
Z direction [m]

350 * X W r position [mm]
= -25
-12.5

0
+12.5
+25

The data point (stars) are in very good
agreement with the simulations:

300

250

= 200

R1: Field lines are only higher when close to the
conductor

R2: Expected spread among the lines is measured
R3: Aflat field at midplane is measured

< 150

100

50

-60 —40 -20 20 40 60

r position [mm]
— -25

-12.5

0

+12.5

+25

400
The small deviation from the simulations is explained with

a sensitivity analysis along the z axis as the support of the
PCB was not perfectly positioned.

100

—60 —40 -20

20 40 60

A. Haziot, Design and fabrication of resistive CCT dipoles magnets, EDMS 2790776
M. Pentella, Magnetic measurements of 3 resistive CCT dipole magnets, EDMS 2773427

Ariel Haziot Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN December 5" 2025 18



Outline

3. Magnet assembly design

Tapering, former assembly, shell
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Magnet Assembly Design

Magnet Properties ‘

Aperture diameter 236 mm
Curvature radius 1.0m
Physical bend / length 94°/1.65m
Number of wire turns 70
Number of winding turns 65
Pitch 15.5 mm
Tilt angle of inner / outer layer 62.2°/58.5°
Tapering (on the radius) 5mm
Spar thickness on inner / outer former 7.0 mm/5.3 mm
Channel dimensions 17.10 x 5.88 mm
Minimum rib thickness (mid plane) 1.0 mm
Radial insulation between layers 0.6 mm
Radial insulation toward clamshell 0.95 mm
Total weight 1200 kg

Assembly main steps

1. Wind the inner layer + insulation 4
2. Insert the outer former over the inner former e
- . - ain parts
3. Wind the_outer layer + msu_latlon 1. Former, inner layer
4. Vacuum impregnate the coils 2. Former, outer layer
5. Splice angoint box using ultrasonic welding 3. Clam shell
4. Flanges
5. Joint box

Layer jump

Ariel Haziot Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN December 5" 2025 20



Formers Design and Manufacturing 1 1/4

A Considering the nominal gap (~0.1 mm) allowed between the two formers, insertion of the
outer former has always been a difficult step in MCBRD corrector magnets.

‘A

A This is even more problematic in a curved geometry with less degrees of freedom.

A Fusillo has tapered formers with a conical shape: the end starting the insertion has a
smaller diameter than the other end providing an extra gap for the insertion.

A To follow the surface of the formers, the coils are also tapered. The shift in the magnetic
field profile is corrected either by adjusting the pitch or the tilt angle of the winding path.

A Tapered formers could also provide in the future a way to apply radial load. Insertion into a non-tapered tube (0.1 mm gap over 2.2 m)

Field profile along the centre

Tapered 3D printed prototype

Exaggerated view with taper x10

3.020

3.015
3.010
E
« 3.005
3
w
v 3.000
=
[
c
22.995
=
2.990
< L 2.985 = Straight
Direction of insertion o8 —— Tapered
) —0200 -150 -100 =50 0 50 100 150 200

Path length [m]
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Formers Design and Manufacturing 1 2/4

A Machining the full 90° inside tube is not feasible: up to 60° maximum
A Casting is not an option: poor Aluminium quality and low dimension tolerances

A Formers . A target of
was set to ensure the mechanical integrity of the full formers.
A Mechanical pinning: difficult considering the small dimension of the spar
A Welding: too much unpredictable deformations
A Cold fitting: tested but not sufficiently strong (1.5 kN max)
A Gluing: our best solution
P ~ 1660 mm _
T - ) A-A g
P /: 4 "_‘."?a\_,\\ e
// T _.r’/ \\
//’ I\\ T \\\\
f \\ \

o
Y
',

',

—
Ay
|
|

o ] ] ] View of full Fusillo former with indexing features Cross section of Fusillo outer former
Machining the inner surface is possible up to 60°

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
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Formers Design and Manufacturing 1 3/4

Detail of the joint

A An was developed specifically for this application | \ N
A 0.3 mm gap, optimized to reduce volume
A Round grooves to improve injection
A Reference surfaces for alignment (H7g6 adjustment)
R R (| Adhesion of different Stycast ! 7
o] e on different metals 1 !
was selected as a glue: "] e . N :
A Good CTE matching with metal %,30_ B. Verma, Comparison of adhesive
. . ?25- strengths of various Stycast formulations,
A Very good adhesion properties EDMS 2864048
A High compression modulus 5]

Alu Cu ss

A The pull test was simulated at 6 kN in the worst case (no bounding and 0.25 friction)
A 200 MPa peak stress, should distribute with plastic deformation

Elastic analysis, Eg. von-mises stress (MPa)

6 kN

21.509 -
Node 21983 /5

A. Haziot et al., Cuiived-Canted-Cosine-Theta (CCCT) Dipole Prototype Development at CERNO |[EEE Trans. on Appl. Supercond. 34, 4002608 (2024)
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Formers Design and Manufacturing 1 4/4

A First epoxy injection trials were carried on flat samples allowing visual
check in a representative length of the joint profile.

A The gluing of an up-to-scale mock-up was performed using specific
injection tooling developed for this purpose.

A Pull tests offered results higher than expectations:
A Separation occurred at 67 kN | (precursor crack ~40 kN).
A Elastic deformation of only 5 em at 40 kN.
A No sign of adherence observed on the joint. Pinning dominates.

70000
60000
50000 -
Z.40000 o/
w P
£ 30000 i
w I -
20000 -

10000 - ~ A AN -~

. - AN A ~, p S
A AN, P N N AN S\ 5, Py
0 L S R e St St e R 4

Mock-up and pull test of
the former assembly join

100 200 300 400 500 600 700 800 900 1000
Time [s]

O. Sacristian, Mech. Testing of two different joints of Fusillo, EDMS 2892786
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Role of the shell

A Applying the Lorentz forces on the
A ~10 mm at the ends due to the straightening
A ~5 mm of flattening of the aperture

shows large deformations in the expected directions.

were explored starting from thin support and increasing it.
A Still ~3 mm with a 20 mm thick wall

A Onlya was able to reduce this deformation to an accepting level.
A ~0.25 mm at the ends due to the straightening
A ~0.2 mm of flattening of the aperture

Free outer former without shell Former with 20 mm thick support

0.0098159 Max
00087233
0.0076346
0.006544
0.0054533
0.0043626
0.003272
0.0021813
0.0010907

0 Min

; R
R
e
R RN
_
\“\\“‘\\‘s\\“““‘“‘-‘

WS iy
Sttt
Sttt gut ety
s Tt
‘\““I“.‘ AT

Outer former with shell

et
“\‘“‘\‘ anes ‘“i !
e s S

Courtesy to O. Kirby

Ariel Haziot

Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN
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Outline

4. Subscale program

Design, fabrication, results
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Subscale Program Overview

A Compared to the final demonstrator, Subscales are designed with:
A Same aperture, same curvature radius,
A 1/31 of the length (2 turns instead of 65)
A Matching forces and margin on the load line (higher current)

A The subscale models allow to enable final qualification of:

Technol ogy devel opments (cabl e,
Fabrication methods

Winding and assembly procedures

Magnetic measurements setup

To T I I

Subscale 2 on insert

Load lines of Fusillo Demonstrator and Subscale
Subscale 1 1000 _

A Impregnation: CTD-101K + DY040 N/ s saston ne
A Wrapped insulation ‘
A Traditional splices

800 N4 (B=302T:I= FT2 A}
Operating point SNy

(B=22T;1=540A)

S/
600

Subscale 2 S
A Impregnation: CTD-101K + DY040 s
A Extruded TPI insulation F /
A Ultrasonic splices N : \\
. 3)00;? '-.*\ Operating paint \
Subscale 3 (coming soon) A (B=361T;1=283 )
A Impregnation: Alumina filled wax Oa«\"“g
A Extruded TPI insulation
A Ultrasonic splices N S S

Ariel Haziot Fusillo: A Curve@antedCosineTheta Dipole demonstrator at CERN December 5" 2025



Subscale Program Results 1/3

Subscale Fusillo 1 e
Fusilli training

800 g 800
700 : . py
1 ™~ ~ ~ c
i e s s o [= 700
_ 600 - * 2 = 600
A Subscale 2 trains much slower than 1. g1 £~ E =
= 500 e = E £ 500
= n ! . =
A V | | f t o . E 400 ! Short sample limit 3 400
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F. Mangiarotti, Subscale Fusillo 1 test result, EDMS 2939700 Event number

F. Mangiarotti, Subscale Fusillo 2 test result, EDMS 3203732
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Subscale Program Results 2/3

Post-mortem study

Subscale 1 Subscale 2

Resin separation from former 40 % 85 %

Resin separation from strand 4.5 % <1%
Resin voids 4 2

Insulation separation from strand 4% 14 %

Separation from former Resin voids Resin separation from strands Insulation separation from strands

A. Gyger, Study of subscales Fusillo, EDMS 3154218
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Subscale Program Results 3/3

The measured values agree in a range of 0.1 % with the simulated vales.
Consistency with Fusillo SS1 is below 0.8 % (midplane, centre), ~ 7 units.
The integrated field is consistent within 20-30 units.

The shift might be related to the positioning uncertainty
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M. Pentella, Magnetic measurement of the 15t FUSILLO sub-scale model, EDMS 3011208
M. Pentella, Magnetic measurement of the 2" FUSILLO sub-scale model, EDMS 3070320
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Former manufacturing, winding, impregnation
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Manufacturing the formers 1 1/4

Raw material: Rods of Aluminum 6082 T6, extruded

1. Core drilling the rods

2. Machining inside surface and side surfaces
including joint area

3. Gluing the 3 sections

4. Machining outside surface and grooves
with 2 steps: up and down

1.5 tons or raw material After core drilling
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