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ABSTRACT

Effect of the UO, powder characteristic changes by dynamic milling method on the density was investigated. particle size decreased
and its shape was changed from irregular to round form with increasing milling time (0~8 h), while its specific surface area and O/
U ratio increased. It was shown that the sintered density decreased, while green density increased with these powder characteristic
changes. It could be considered that this decrement was affected by increased O/U ratio of the UO, powder during dynamic milling.
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Fig. 1. Typical nuclear fuel fabrication process.

Table 1. Impurity Contents and Powder Characteristics in Initial
IDR-UO, Powder (Certificate of Analysis from BNFL)

Element Impurity (ppm)

C 30

Fe 15

Ca <10

F 7
Mo <6

Co <4

Cu <4

N <4

Ni <4

S 4

Si <4

Zn 4

Cl <3

Cr 3
Mg <3

O/U ratio 2.149
Average particle size 2.130 £0.07 um
Apparent density 0.953 g/em’
Specific surface area 2.768 +0.057 m*/g
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Fig. 2. Schematic diagram of Dynamic Miiling apparatus.
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Fig. 3. Apparent and true density of milled UO, powder with
increasing DM time.
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‘F“ig. 4. Specific surface area and average particle size of milled
UO, powder with increasing DM time.

B oo}

Fig. 49l A 28de] Bl EEAZ Fd 22 2719
23X ARE TA G 2o BE ulel 7o) DM

A7l wat AlgEae] v EHEe Zrlshe uhad), 3
# B2z A7]e 724%e AL BAY. E3] 2
A= A7 AL 05~1A7FA A ZAsHeH, 2
olZal A ¥3tuE= AYS KA

3 Fig. 5@t b= 722 DM #2) 15 £ 3

K22, Fig. S(a)e 98%Y, 2183 Fig. 5(b)% 47
F DM &g Zlolth ARloA B uie} Zho
A AFe i}OI—’:— E"Eﬂ aHAl glg 4 gith
b Rk FAo], &
1o] T A Uehtt)

Jov Mz M

3.2. DMOI| 2|8 L&A R &
Al Aol wjel wishe 2
B}g} 710] A = _1,:_

[5]
2 23 A48

[E]

HAF -

olog%-

e

% -
Wi 2 m
T AL

wy
HODOY

Wi 1 yn
11 FALRI

)
Fig. 5. Particle shape of UO, powder with increasing DM time
(a) no milling and (b) DM time=4 h; SEM morphology.
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Fig. 6. Green and sintered density of UO, pellet using milled
powder (compaction pressure : 150, 300 MPa, sintering
condition : 1750°C, Hy, 4 h).
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Fig. 7. Shrinkage of UOQO, pellet in the sintering (compaction
pressure : 300 MPa, sintering condition : 1750°C, Hy, 4 h).
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Fig. 8. Pore distribution of sintered UO, pellet (DM time=0, 4,
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