10.4.3

Effect ofFuel

Restructuring4 Main Regions -(Figure 10.23)RadiusT �Crirs

,%1.) Central Voidro» 28000

2.) ColumnarRegionro to r11700-220098-99

3.) EquiaxedGrainsr1 to r21600-170095-97

4.) AsFabricatedr2 to r3» 1000as fab.

Can determine the central void radius by;

r o^2 = ρ^1 − ρ^2 ( ) ρ 1 r^{12} + ρ 2 − ρ 3 ( ) ρ 1 r^2

(10.70-----------------Note ; we have to correct volumetric heatingrates by density differences

H 3 = ΡπR 2

,

H 2 = ΡπR 2 • ρ 2ρ 3 ,.........

Using these values with the heat conductioneq., we find that things can be expressed as afunction of as fabricated porosity

Asfabricated region;

k^3 dT = Ρ 4 π Ts

T2 ∫_{1 −}

r^2 R

2

10.88

Equiaxed

Region;

(10.89)

k^2 dT = Ρ 4 π T2

T1 ∫_{ρ 2}ρ 3_{r 2}R_{2 1 − r1}r 2 2 − 1 − ρ^3 ρ^2 ln r^2 r^1 2

Columnar

Region (10.90)

k^1dT = Ρ

4 π

T 1

T 0

∫ ρ^1 ρ^3

r^1

R

2

1 − r^0 r^1

2

− r^o r^1

2

ln r^1 r^o

2

______________________________Procedure to Find Temperature DistributionTs, R, r3rs

---------> T1 , r 1rs

-----------> Determineknown T2, r2rs

k_idT Ti

Ti − 1 ∫ Experimenti.e., for 95% dense material (10.91)

k_{idTTiTi − 1∫ = kdT0Ti − 1∫ P =0 .05 − kdT0Ti∫ P =0 .05 • f P i( )f 0.05( )}where f(Pi) = reduction in thermal conductivity in the ith zone with Pi porosity ( see eq. 10.40, 10.42, 10.44)once

k idT∫

is determined for as fabricated andequiaxed zones by eq. 10.91;then eq. 10.88 is used to find r2R then eq. 10.89 is used to find r1R then eq. 10.70 is used to find rothen eq. 10.90 is used to find

k 1dT

T1To∫

then eq. 10.91 is used to find

k dT 0To∫ P

then fig. 10.20 gives To (fig.10.24)