
initialthickness t 5mm
a K

6weeks at 650F Cp214Pa
Zr p 214Pa40cm HeliumGas

4weeks at 625F pstupa
v

A nuclear pressure vessel
Zircalog 2alloy

calculate thefinal dimension of the tube after the 10weeks

0 Thinwalled approximation

rq 5cm 10 77 I
t 0.5cm 0.5cm
a thinwalledapproximation is validAns

r 5cm

T Stresses Equilibrium

Too PIL Tm O C thinwalledapproximation

Ozz Pts Cthiswillbe ignored
as it's a full factor of 2 less thanJOO

2 Strains Compatibility

Ego In Ern Into Ezz O C no elongation in the Zdirection



3 Constitutive Law Stress a Strain

ConstitutiveLaw Ego Foo e MKT hrt To 4oMPa

Go I hr

H 1.2 1019J

TOO PIL s Ego In Dro k 1.38 1023Jae

Goo Togo expf that

6weeks at650F g6week 1008hours
I 6507 6165k

214Pa 0.05M

Eor If'mL f expfj.si IfIIaJ
1.1425 o hour

Ego Goat 1.1425 15 hour 1008hours 1.1516 10 8 Ans

4weeks at 625F
q4week

672hours

6257 602.6K

514Pa 0.05M
1.921 105hourie'or a

a g expfi.si itIIIInso

Ego Goat 1.921 x 10 5hour1 672hours 1.291 10 2 Ang



i Total Strain Egototal 1.1516 158 1.291 152 1.291 102 Ans

Eye InMro o
GO r roexpEdo Scm exp 1.291 10

2

f 065cm
i D 10.13cmAns

E ErrtEoo Ezz 0 plasticity o

v
i Err Eoe

5065
i Err Ego ln Inl gem'm 0.0129

Err Into 0.0129

tho
O0129

it fo e
O0129

5mm 0.0129

2.468 mm Ans


