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Material Selection Rationaie

Cryostat Performance Ratio

Aluminum Steel Titanium
5083 304L
Feature SB-209 SA-240 Grade 3

Material Properties

p (g/cm?) 2.70 7.92 4.54

Afem) | 39.407 16.654 27,511

X, (cm) 8.893 1.747 3.562

S. (10° psi @ 100°F) * 12 16.7 217

E (10° psi @ 70°F) 103 28.3 15.5
Shells '

t/t,(Stress: SL”) 1 0.72

(t/taXAn/A) 1.70

(t/ XX 7 X,) 3.66 1.38

t / t,,(External Pressure / Stability: E"?) 0.87

(t/tm)(lm / ;L) 2.07

(t/tm)(xom /Xo) 4.45
Heads

t/t, (Bending: ng) 1 J 0.85 5

(t/taXAy/A) 2.01 1.76

(t/ t )Xo 1 X) 4.32 3.79

t/ t,(Deflection: E*) 1 072 » 0.87

(t/taAgy/2) . 1.70 2.07

()Xo a7 Xo) Gy i 3.65 4.45
Washers

t / t,,(Radial Compression / Stability: E") 0.82

(t/ta)(An /2) 1.93

(t/ )Xo u 7 X0) 4.15

* ASME Section VIII, Division 2, Membrane Stress Intensity
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Barrel EM Module Configuration
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Cold (120°K) Ambient (293°K)
Barrel calorimeter Depth, Radius Depth. Radius
min mm mm mm

ostat Inner Radius 950 950.00 950 950.00
KCrvostat Vessels

Vacuum wall A1 961.00 11 961.00

Vacuum Space 50 1011.00 53.44 1014 44

Krypton Wall 22 1033.00 22.07 1036.51

Stay 10 1680.40 10.03 1686.11

Stay 254 2189.41 255 2196.85
ryostat Vessels

. Krypton Vessel 35 2709.60 35.12 2718.81

Flange 48 2757.60 48.16 276697

Vacuum space 394 2797.00 30.03 2797.00

Vacuurn Vessel 23 2820.00 23 2820.00

INote : Ambient dimensions based on % A L/L = 0.34(Reference 2)

Bellows

6" Line

80° Long Radius Elbow

Id

7

1

4

Vacuum Vessel j

6" Vacuum Jacket
Vacuum Seal —:\

[]
L Liquid Vessel

: 9.5" Dia. Bellows Guard

4" LKr Supply Line

T

15"

!
|
X

T 1

/ -
Yacuum Vessel Wall /

Cold Location of LKr Vessei

Beilows

<3
- Warm Locatlon of LKr Vessel




Liquld Vessel Assemblies

? Structural Wald

quuld Vessal Inside gi) Outer Hadrenic Module
mstor Assembly Sections upport Washer Assambly
(Total wt =23.4 Mg (Total wi=+1 Mg)

R
Structural Weld 1
¥ ¥
. g) Liquid Vessal Fasdthrough Conic

ections With Warm & Cold Feadthroughs
EM Qutside Diameter Stay & Cantral -
“m Asaamoly (Totel wias2.5 Mg} (Total wt==3.0 Mg par Conlc Section)

nl

%_c) Inner Hadronic Madule Qutside Diamester
ube Stay

&sl;iquid Vessgel Qutside Dlameter Shell
ambiles (Total wt =x4.3 Mg per Side)

Vacuum Vesael Assembliea
Structural Weld
{
+2.3 Mg a =4.2Mg
{ \; =5 Mg
Eﬁ) Vacuum Vessal Insida
ameter & Head Assembly
| 2.3 Mg
j) Vacuum Vessel Assembly

otal wi=£8.3 Mg}

h) Vacuum Vessel Cutside
iametar Shell Assembly
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