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1.0 Define Inputs

b := 62.5mm

al := 2-(28.14mm)

a2 := 2-(56.25mm)

n_ =194
ng := 194
4 = 0.5mm
ts = 1.5mm

tgap = .24mm

Side of module

Distance between tension rods

Number of layers of lead

Number of layers of scintillator

Thickness of lead
Thickness of scintillator

Thickness of gap




p = .011340-
cm

E| := 2560ksi

P = .001220k—93
cm

Eg := 460Ksi

pi=0.1

Diog = 2.5mm

Fy := 18000psi

Eprass = 15000ksi

Esteel == 30000ksi

kg

Density of lead

Modulus of lead

Density of scintillator

Modulus of Scintillator

Coefficient of Friction between layers

Diameter of rods

Yield Strength of brass rods

Modulus of brass

Modulus of steel

2.0 Calculate Properties of Calorimeter

Length := n| -t +ngtg = 388.00-mm

Length = 15.28-in

Area = 100cm2

Weight := n| -g-p| -Area-t| +ngg-pg Area-ty

Weight = 32.1.Ibf
Weight = 142.7N

__ Weight
" Length

q= 2100
n

2
T-Drog

A y=———
rod 4



2
Ao = 0.0Lin

3.0 Pre-Loading

Assume a pre-load is applied to the stack and then four threaded rods are snugged to the stack and then the pre-loac
is released.

Fpreload := 500kg-g = 1102.31-Ibf

6A 4 E
rod =brass Ibf
k = ——————— = 44827.75-—
BrassRod Length in
6A 4 E
rod “steel Ibf
k = ————— = 89655.51.—
SteelRod Length in

-1
Net n -t
L'L Ibf
Ketack = | —— + - 58717552 —

Area-Eg  Area-E in

F
Agtackl = @ - 0.001877-in

stack

A -k
stackl "stack .
Arodl = = 0.00174-in

KBrassRod *+ Kstack

Frodl = Arod1 XBrassRod = 78-19: Ibf Preload in rods due to initial applied load on stack
Nreq = Weight = 320.77-1bf Required normal force to carry the load in friction
V8

Use a preload on the rods that is twice the required value for safety factor
Npreload = 2-Nreq = 641.55-lbf

Npreload
KBrassRod

ArodN = = 0.014-in



N
Orod = ;’Lload = 14053.15-psi

rod

4.0 Calculate the increase in rod loading due to being cantilevered.

2
] g-Length
Feantilever = T a1 = 73.73-Ibf
a2 + 2a1-(—j
a2
N
__ “preload
Frod = —6 + Fcantilever = 180.65-Ibf
Frod
ApodN = ——=— = 0.004-in
KBrassRod
Frod
Orod = — - = 3957.21.psi
6-Arod
CTepinti = E = 11.65-psi Tensile stress in rods
scintillator Area :
Frod .
Trod = — 5 — = 6231.82-psi Shear stress in threads
T-Dynq-—in
rod 32

Brass tensile yield strength of 18000psi and the shear yield
strength of the threads is 9000psi so both stresses are ok



