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Fig.5: The interdiffusion coefficient,

D, for the system UQ.-Pu0., for
T=1500°C, as function of oxygen
potential, AG(0.), with Pu-content
(or depth in(U, Pu)0.)as parameter.
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Surface diffusion.

Neck growth rate,

2 kT

Vo= CD,6,7, QK — K}
Tk
—-pkT

31’

kT(In(x * p) - %)
p
 4xD,6.7,9(K, - Ky)

In(2YkT

¥, + Wy
drpt
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x99 BEX)

Rate equadions

Stage 2 wires

Linear shrinkage rate. AR
Tz
Densificution rote. A 18l4y/a
Ay (1 - ya

Stage 3 spheres

. Vi, + Vs
VS AT = e
A 028V, = F5)
Ay 145p%
{x + )ﬁ(l - —)
d (x+ pr

BOUNDARY
! DIFFusIoN SURFACE

CIEFUSION

particle radius (m)

modified particle radius {m)

radius of disc of contact of two particles (m)
one half of the interpenetration between two
particles {m)

radius of curvature of the neck {m)

curvittures (m™')

diffusion distances for surface redistribution
and for surface diffusion (m}

diffusive currents {m¥)

rate of neck growth (m/s)

rate of approach of particle centres (m/s)
densification rate

rate of normal displacement of surface (mys)
surface diffusion coefficient - times effective
surface thickness:

8.0, = 8.D,exp ~ O /RT(m’ss)

lattice diffusion coefficient:

D, = Dy, exp ~ 0,/RT(m*/s)
grain-boundary diffusion coefficient times
effective boundary thickness:

8u Dy = dyDopexp — Qu/RT(m?5)

vapour pressure; .

P, =P, exp ~ (prf‘RT)[N,"m']

surface {ree energy (J/m?)

grain-boundary free energy (J;m?}

atom or molecular volume {m?)

Boltzmann's constant (138 x (07 I'K)
Gas Constant {8.31 J/mol)

absolute temperature (K)

melting temperature (K)

theoretical density (kg/m?}

initial density of powder compact (kg;m?}
relative density

shear modutes (N/m?

Burgers' Yector of dislocations. or the atomic
or molecular diameter (m)

dislocution density (m™*)

velocity of sound {taken as 10° m's)

a smoothing function used to muke non-den-
sifying mechunisms go to zero at the end of
Stage |
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831 U0, Hekk 2 4 = X AFIEOERBES RR O MOKBER A 7 = X LDEE
(FNEI—04—131, FH4FEIASH)
1 B W

2.

BT b=t AR ETED T S TEBEAL v MUEEARTRR) &
e OBOED B A T 2 ORKTS Y, BEEALy MEBET 51
DOMEREA T ENTEIL, SRLEL T RETHB, LI5T, TOR
B i TRV S AT A BN TE TV B, TNEE, RUy MR X
5 L4 B TREEEEAITOAL LIED, Livl, BEEBEErLEz0ssy=
R AATEL L 5 & BEAE BN, RSOV TIRL LS &L,
BEBNT\ SRR HEREOR 5 THS o

ST FhOOEBEREERI — FORBET SHIC, BEMKIOVTELNT
D BHETEREGSRETHS I, THTBIEIL->T, RREEVBDAD, &
Bl RBRITLANSTH D, TOIDITE, FPMAAEDEET S I LH DI
UL SV, B G, BekE R 1 X METE Lk KRB EAT » 2,

Fie WeE TN OIEERICET 2 CREERSE] SELT, Bt
B B B R A Sl (1) o £IT, HA 71 =X b LIHEHSD 2
o OREE A LRI L, MO OB A 1 = X LA EEE Lico BIRERIOMILH
ZPET D,

BiE A F = X AOXETHEREE
BegE 4 77— 2 LB, 1050ERBED SIEE > THY, WIOENREDLSTH
2. FOIHEHET AT 1000 THBe %D, 1980FERICA-TH DI MXRESD
02y OFELFADNTVITNV, Fhid 10,084, L ERFREROMDRD LN
%ﬁmmﬁb%namtb@&b,&ﬁ?5QMTKmeﬁ%ﬂﬁ:XA®H%%%
L, oA Lo XEROREEERICOWTIENS,
21 Ulssx $EEERAH =X AERELIROTERER
AL U0, xDEBA A v, BEAA v ENThOEHERONELY, EBRAA Y
DGR IR A DO ENL DHFEVICE, HEEEE (DR ZRET S
PREBAAVTHBEMDM-TVS (1) o E0E 10xi2W0T, HETH
B TEERY IR LRI 96MEICRR I N ¥ ) TIE B BHETHS (2] o
NI EEROED 5 TS BEOERLT XV F— QONEL D HO7 DT
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DTH%B. XA (2] T, HOHAE L QOEEMOMAZIC L > THIRIN/RR
HOBOHRIANF—DOEEHEE LT, 75 v &BA 4 v OHFIEEEE 5
EEBETAIEERLE, 2% 0, QUEEBROHIHERTRNF-LDAZVERN
Bohi-OThHB, (b, B (2) itk &, 1950FREED S 1960FMFTHIC
G TEREBED U0, xDIMERT 2 EEDLN TV LD TH S, ) 1L, £D
XERTR, ERAREERO A EER URARIEEER L TN,
ZFNLIBEOWR I EICEETIIRE > LW TiThh, RSO Z>%
ZEL, VEETELORTEMLTOMERELTHD, €L oDOHARBERNC
d(AL/Lo) dt=K/(AL/LQ) ™ 'rF -eremrrrormomesmmmcmm oo @
TEY DEEMAREO—RZRAAVWTWS (3) o JIT, AL/LoidlUEE, rid
HFE K, m, pREFOTH —HA SHEHBCL - TREIEHTH S, ot
RRIEEICHT Oh, ORO XS BHAEERVWIHE (4 - 7] LOXOHLGF
AW (8 —12) AH 5,
A EROERRIRA —X b3 Y 72RO TOERRREICTOI . AT
(4) DWW THET 5 &, OHREOLEEFERE
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LLTEDLTVWA, AL/Lo3ER K, ndBRIEEEREICL--THRES
EHTHD, EHEILHORIE,

K=1957 QDu/kr®T, n=1,0 -----ressnrrsmmssmmmmsssmmmo oo n oo ®
% L CHIRILE DR,
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AL/ Loy 7icTay bHhid, ZOEERLD nERDHEILEHSTES. F
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LEDLYE, QREHALIRALF— RRBVATHTH S, QERDBFER22HY,
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U0z o0 : ~100kcal/mol

U0s+x ¢~ 50kcal/mol
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B3 Arrhenius diagram for diffusion processes in UD: including surface
diffusion by mass transfer methods and by fracer methods as well as radiation-
enhanced diffusion during fission, diffusion of the rare gas Xe without trapping
(low gas concentrations) or Xe-diffusion retarded by trapping (high gas

concentrations), diffusion of Te and the range of D™ at 1770 K between reduced

MO.. o2 and oxidized U0.. ,
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