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R&D on light-weight cryostats

1. Goal: decrease thickness and material budget of the next generation
of cryostats for HEP A using Carbon Fibre Reinforced Plastic
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R&D on light-weight cryostats

2. Preliminary studies:
A Numerical simulations

G: Buckling_Outer_shell_Al
Total Deformation

Type: Total Deformation
Load Multiplier (Linear): 2.04
Unit: mm
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- Thermal insulation A low-conductivity

- Mechanical connections and differential thermoelastic
expansion A carbon and metal components

- Manufacturing process A OOA, Out-Of-Autoclave process
- Liner and liner-less tanks A Liner-less based on thin-ply comp05|te WaII
- Materials A Microcrack-resistant fibre/resin system for towpreg

Skin
eore
Skin
Sandwich Solid plate
—
UHM [ HM Ti UHM | HM Ti
CFRP CFRP CFRP [ CFRP
Avg. Th. [mm] 4.0 1.5 13.6 16.8 20.8 20.9 17.2
Material budget X/X, 0.0134 0.0147 0.0189' 0.045 | 0.034 0.052 0.065 0.08 0.24 0.49
X,+%  -70%  -67% -58%' X, | -24% +16% +44% +78% +433% +989%
Thickness + % -37% -18% +133% -69% -61% -52% -52% -60%




R&D on light-weight cryostats

3. Feasibility tests
A Design requirements A leak-tight; Pmax = 3.5 bar; T =87 K
A  First sample A composite compatibility with UHV sealing components

(Metallic seal: HELICOFLEX H15066 )

Carbon composite material:
MULTIPREG 8020* Outter Jacket: Al

Spring: Nimonic
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Glue
EP37-3FLFAO
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Fasteners:
20 bolts: M8 SS A4-100
20 Nuts SS A4-100 1. SS 316 L Round Tube

40 Washers SS A4-100 2. Carbon Composite Flanges
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R&D on light-weight cryostats

3. Feasibility tests
A Design requirements A leak-tight; Pmax = 3.5 bar; T =87 K
A Second sample A composite thin shell permeability and microcrack resistance

SS 316L Round Tube

A

Carbon composite vessel

/(material: MULTIPREG 8020%)

SS 316L Flange ——

Glue EP37-3FLFAO

220 mm
/~ MULTIPREG 8020 )
Structural Epoxy Component Prepreg With Flexible Cure Schedules
," Tensile Strength 735.6 MPa EN 2597
SS 316" Flange \ 3 Tensile Modulus 66.3 GPa EN 2597
v Tensile Poisson’s Ratio 0.03 EN 2597
Compression Strength 571.8 MPa EN 2850
< > Compression Modulus 62.2 GPa EN 2850
210 mm \ j
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R&D on light-weight cryostats

3. Feasibility tests
A Design requirements A leak-tight; Pmax = 3.5 bar; T=87 K

A Type of tests : leak and pressure test at room and low temperature
Pumping system

and leak detector
connection
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R&D on high-density signal feedthroughs

1. Goal: 10 times more signal wires than ATLAS feedthroughs
(density x5 area x2) A 20 to 50 wires/cm?

Cryogenic signal
feedthrough

A Future calorimeter: higher granularity A higher number of read-out
channels A high-density signal feedthroughs
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R&D on high-density signal feedthroughs

2. Development of high-density flanges:

A 3D printed epoxy pieces / fiberglass pieces (G10) and epoxy glues A avoiding
connectors

Goal: up to 700 strip cables

300 K Pump (32 signal lines/cable)
. connection
3D printed \ /
structure

Vacuum

\ 4

Stainless Steel

LAr
' frame ( ¢~ 60 cm)

87K i

T 3D printed structure glued to the SS frame
T Glue sealing between cables and 3D printed structures

Signal feedthrough




