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Irradiation Behavior of High Density Uranium Alloy

Dispersion Fuels
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Abstract
The screening irradiation test of high density uranium alloy dispersion fuels up to
40 % burn-up at ATR revealed that U-10Mo, U-6Mo-0.6Ru and U-6Mo-1Pt alloys
possess stable irradiation performance but the U-Nb-Zr alloy dispersion fuel showed
an extensive reaction with aluminum matrix as well as a lot of large pores. There
appeared to be some difference in irradiation swelling behavior between the
comminuted and the atomized U-10Mo alloy dispersion fuels. In the case of the

comminuted dispersion fuel, a large number of fine pores were distributed



homogeneously in the fuel particles which is similar to the irradiation behavior of the
UsSiz fuel. However, in the atomized dispersion fuel, a few irradiation pores were
observed mainly at grain boundaries. It is evaluated that the atomized dispersion fuel
has better irradiation performance than the comminuted fuel. The difference in the
irradiation performance between the comminuted and the atomized U-10Mo dispersion
fuels, even though it is still unclear, might be related to the various defects in
particles and inhomogeneous chemical composition generated during fuel powder

fabrication.

1. A &

1978 ol Fu| gtk 4= 5}
= $oE d9EE Avs o 9
RERTR program< 1 & A¥& ¢
A AFNEE At o] dJ AR
= HAduZA UsSi; #ArdAd57}

o W ARz ok 90 %F

lo
e
o
o
f
=
)

R/

= % ri

D78 AAzAA ALEH L T
2o] Ao}, oo uheh

by
o @
o
b
Jo

C,
i
=
S
8
bl O}’ll_z
SR
lo
o
)
r
o
A
LR
o
(ld
fo
-
o

dgrskaivii-2]. 28y ¥~ RHOF ¥
f75kE AR b AeAbol= &
934+ U loading 8~9 g-U/cenie] AR 7}
b el Aol HZol FUEE AIEH LA
ZAREEA S ety ¢HEIdEE Hues
Ae gto] M-S A2 A TH3l
Aot SHIFoEA U-Mo ¥ U-Nb-Zr &F
il ol daeae A4S AT AY A
UA2E &% FJ71e oAy /Y FEITS AN 7 A9s e ¢
HATE AAFF= micro-plate screening testE U5 ATR QA2 A A A]&aL
[4]. o]k &7 $2 ATLolAE e =EAS 7 AL A2
Z3 U-10%Mol5]8F UsSik[6]FH A7 o] =AM 5 A1 8-S 13+
b & war ANLe| AF3A I ANLolAE  ZAMAES  Alx3dY
screening test® SHATET 7 ATRol #AA, ANddts T5ATE F3h5 Ak
1997 | 8 el F 12 F79 FHAE thdt micro-plate ZARAF O] Al &= oH,
1997 W 11€9 1 A= 40 % 45 AARE AdZF3slo] A7z F75 1998 | 7 ¢
FH AR ARS8 Fol vk o9 F =
ol o] Fojxlom ofo] thdk XA AP 19999 1 E5H FqE oo}
AT E 1 AR 40% AdaS AEe ddm & E
WHoz Azxd U-10%Mo w4k A

of o N |

o,
Rlook
o fuopo

2
)
re
Al
fu
=
rlot
et
&
%
rir
=,
ed
O
g 9o 4

Ll iy oX 2 e
o

L

Oli

m
Lo

" Q37 ot} o]d uwle} ¢
2} RERTR AE), 72 =3
YA Aol 9l EE

Ag7hA e AFARE

Ac)
r
sl
ol
=
P

o ol K
( ﬂu ~
=
| mg:‘,_{
o
o
off

o

ﬂJ



=P

4,

2. ZAAF
ATRONA 9] screening ZAMAE G FHAEZA & 19 Ve bkef 2ol 3 F/Y 7
A PR S 2t FETeE FEE 10 VX9 w3 859 2AAEY Vs
AAS 93 2 7HA 9 F57 FEE A8 E AAFAY. EF U-10%Mo 2 UsSiss=
gk W AT FHeR Axd dqARE FA|d AASI] FEAXH oo u)
2 ZAAEE WAL, #4383t
i 1. Screening test& A&
Most 7y stable Intermediate Least y stable
1. U-10Mo ¥ 5. U-6Mo 9. U-bNb-3Zr
Alloys 2. U-10Mo-0.055n | 6. U-6Mo-1Pt 10. U-4Mo
3. U-8Mo 7. U-6Mo-0.6Ru
4. U-9Nb-3Zr 8. U-6Nb-4Zr
Intermetallic Reference material
Compound 11. U:Mo 12. UsSip ¥
¥ dhafeald 2 QAR IO g A X3 dAn
20% F=%9 LEUE 985 = 3}@ Azd &8s F52 ¢FuEd 25 vol%y &
SHH| &2 FABAANZE 7183 T 76 mm x 22 mn x 1.3 nm 7] 9] micro-plateE A %3}

At} AlZ¥ micro-plate™ open-bascket type® 7%

3. 2T 2 22
31 BAn A =A4HA

% 1~2= 7 gy B AR YR e
ATROA 40 % A% FAFS o] micro-plate®] © 3,
Az el #Agle] dAx YAkt Al A=
me] FAE EAEG o whEZFd AR 7)|A] Apolol] m]A|g
thoole} A g E YA F-ol= ] AEEolga o5

= ATRJ ]64-101] x]—ih:s}

Hol dgdu o e XA

< A8 AAY HdTALEE oF 6TCE =
wdalr] ek A A

Exda

=
ol ZAxo] 25~30 MW= 24
ZAIA E S 423 o} 3T s A A oF 35 KWe ¢
2ol A1) thermal flux: 2.0~3.1X10" n/cri-s O]“E‘r Z A}
ATk 40 % 2 80 %9 HiE
38 % 108 EFPD(Effective Full Power Days)o]l o™
T S 2AFAEE A dATtoEE 474 30 E R 60 4= AAEA

]_

=2 &

Ol

i

AL

==



o)

tlew Ptg

<]

A

P

U-5%Nb-3%Zr 3+ +

JAbell A A= A

b= AA Y Bl wEkA Al 3 4

<]

-

Fo g ol whxlo] of7t

2ol pore7} &A|
& o of A

T

—_

U-6%Mo-1%Pt &4t
v

N

wl
. A9

L

L gwellings ¥ 07)

Zhsf el & AL A
=}

=<

[}

|
Z]

7l

Aveha
U-6%Mo-0.6%6Ru

o|ZFE 40 %9

3

-

1.

2 Y45
Az we Ho] v

o

LHER AT

sl

P

g

s

=)

a8 3~4
A = U-10%Mo

1

o.
=
bl
H]

dl (coalescence) ¥ ] & size?] pore®

ol ghx

N

ojy

gzl B} 7

HARE S Q7 A

ol &= 7]

LHER ST

R4

3l blistering @] A o]

T

ol

O

[e]

Rl

pul

NI
N

ﬁo

32 FAAAAY]

= Alzxd U-10%Mo

AFE JAES Hot Cellol A

il

24

ke
T

) 3}

e

ojy

e

SEM *4& vebdith 2% ductile rupture® H.o] &

J

3L
)

i

<]

A Z 5

A

P

Tolal Xl

a

8

Hola 9t} -

Bl 2 pore”}

[}

°F 0.2~0.3 um
Z& A Wl A% pore’t =

shap g 0.2

3

LHERS T

1.

T} =2 A
i pored] =7]

[}

]

2AFA o)
hyz

J A 02 UsSihe ZAAEI} vl

=
A

R

il

u}

-

1.

A 2w o

U-102%6Mo £4+81¢d 7 of 4]
v A2 E e TR

=
=

-

T vk 2y

A 5
°F 05 mm ©1%Ach

5

e

—
o

2
iz

s A

1.

dEe A

il

3]
b

¥ of

al
=

Joll swellinge] &4 F-9o &%



Th
ey

™
B4
&

iz

2 el AR pored] F7F ]S A

0]
H

Ax

)
o
iz

gl

grain®] FAFEWHA] grain growth”’} &4

71 3~5 mm =719 cell +ZE Zt=

e

3)

belet.

S

o] °F 10 m AEQ A2 AF

7] cell +-%2] Mo

e

4) Grain growth”} 78§ % A

7F 218 5 T

ol Z2Abs SAE pore

& °]§3

141 model

3|

719 F4 9859 swelling

ke
T

[7]

7} & grain boundary°l] &

=
(¢}

Rest

H7] w2l

S

-
XN

o

iz

= irradiation swellinge] &

o] o]Eo =

4o &7s

3|

-
1.

™

FZAPAES Aol T

i3

o] &

o
il
Th
=
ey

7
23!

Ao 7 EE pore? AR

™

D

A ol A

A ZE =

o

o] 7]
pore

KeN
=

3tHA A sub-grain

o W
JE

twin¥ 22 2 defect’7} YA H

-
1.

dislocation 4=

B!

=
=

o AtE

==
=

R4

3t defect

el deformation zone-2

=]
-

Ao A

0]
H

wyeal

S&elA A4

oAg=

o

g
T

iz

A

3 dHe &

-
XN

24 3

ol
=

P slo] shap

S

A gas®] accommodation site® #-&

=
[}

1717

3]

1 irradiation pore’} A3

3|

of ]

4
B4

—_—

™

R

o

S % 7+#] <

-+ 80

UER AT &

KeN
=

el

4

i3

QO A~
T

AN AR A=A A o]

olebi ol guol 483 7t

dAgoloj A w44 <l

o}

[e]
G

dol i

=
[¢]

iz



4. A&

$ebE AT FUTF G926 deke] ATRANAS micro-plate AN T F At
U-10Mo, U-6Mo-0.6Ru % U-6Mo-1Pt =& 40% 4% 7bA vjad 53 XA}
P L WLk e U-Nbzr SRS Al 714 9he] whgol aae] AAEAL we
pore’t A H L o)k B U-10%Mo @7 #4F #9120] g SEM 24434 8
2E% APy Aol we e 2AAES naY dArws Azd gdnt
UsSish M58 2A4A5S wgod AA4oz e +9 48 poert HAB G4

= RS
A Howa iAel F2 Zxsgivh Adutdow MR Fdne A sl
moll vl e Aow WS FEEE AR wE AL

rie .
re
-
rir
B
%
~
i
-z
lo
rjg
_|>i
T
re
-
=,
iz
>
A
lo
e
righ
o
f
&
021:2
i
32
dlo

6. Farid

1. G.L. Hofman, J. Nucl. Mater., 140(1986)256.

2. R.C. Birther, CW. Allen, L.E. Rehn, G.L. Hofman, J. Nucl. Mater., 152(1988)73.

3. J.L. Snelgrove, et. al, Pro. of 19th Inter. Meeting on Reduced Enrichment for
Research and Test Reactors, Seoul, Korea, 1996.

4. S.L. Hayes, C.L. Trybus, and M.K. Meyer, Pro. of 21th Inter. Meeting on Reduced
Enrichment for Research and Test Reactors, Jackson Hole, WY, Oct. 5-10, 1997.

5. K.H. Kim, D.B. Lee, CK. Kim, G.L. Hofman, and KW. Paik, J. Nucl. Mater,,
245(1997)179.

6. KH. Kim, D.B. Lee, JM. Park, H.D. Park and C.K. Kim, Pro. of 21th Inter.
Meeting on Reduced Enrichment for Research and Test Reactors, Jackson Hole,
WY, Oct. 5-10, 1997.

7. J. Rest, ANL-95/36, Argonne National Laboratory, Aug., 1995.



deele Y o) ?MJE‘?—_} U-10Mo %282l

% 10 gEE U-10Mo #
(40%BU) #st&n4d zx=2(X250)

ETI01 68, ATS45FS
RERTR:|, Plin FHE2
Ax-polmisl,

130X

19 3. U-6Mo-0.6Ru 48 d =

18 4. U-6Mo-1Pt 4r81d 5
(40%BU) &3rdn|4d 22 (X250) (40%BU) #-d v

Ul
ET201179, AESS0ABS
s RERTR-1, Plaie #|H15
As-polished,
TEN, Aal 12

213 5. U-bNb-3Zr &4t A s (40%BU) #o+dwd zx2(X75)






	제5분과 : 핵연료 및 원자로재료(C)-금속 
	분과별 논제 및 발표자

