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Thermal conductivity measurement of sintered Vibro-packed fud (1)
- Study on sample preparation method —

(Document Prepared by Other Ingtitute, Based on the Contract)

Mineo Mizuno , Yuji Kosska , Shinta Ogawa

Abstract
An experimental study was carried out in order to grasp the sintering condition of the
Vibro-packed fuel bed. A disc shaped bed of UO, particles manufactured by the tumbling
granulation method was sintered in constant load and temperature using a creep examination
machine. The following results were obtained.

Sintering for about 2 hours and 3 minutes under the temperature of 1700 and the
compression load condition of 7MPa generated 4.5 - 4.7% strain of the bed and about 40%
neck ratio between particles.

Larger neck ratio was observed in larger sintering strain bed. This result implies the
aimed neck ratio can be prepared by the adjustment of the sintering strain.

Sintering strain of the bed was depend on the particle size. In case of the large size
particle, sintering strain became large. It was considered that it was based on the increase
of loca dress caused by the reduction of contact points according to particle diameter
increase.

When the particle diameter becomes small, the particle neck ratio perpendicular to the
load direction became smdl in comparison with the load direction, and the tendency that a
particle becomes easy to separate was recognized.

From the grain size measurement result of particle before and after a sintering
experiment, no significant change of the crystal grain size was recognized.

This work was performed by NDC under contract with Japan Nuclear Cycle
Development Institute.
JNC Liaison: Plutonium Fuel Technology Group, Advanced Fuel Recycle Technology
Division, Waste Management and Fuel Cycle Research Center, Tokai Works INC
Nuclear Devel opment Corporation.
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' k MP. ’
(min) kg | (MPa) ) | (%TD)
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1700 154 500 7.0 600y m 4.85 63.5
249
425
1700 154 500 7.0 5000 m 4.90 62.8
249
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1700 154 500 7.0 4254 m 447 * 68.8
249
*1 4.30mm 0.17mm
*2 30.1mm 0.1mm
60
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31
No g m (%TD)
© (nf/g)
600 710
6550 Mz 4.9 0.004
7%
500~600
5500 Mt 24.0 03.8 0.005
%
425~500
463y mt 24.0 94.9 0.005
8%
300 4250 m
3.2

(min) [ (kg) [ (MPa) | (mm) | (mm) | (mm) | (%) | (mm) | (%) | (mm) | (%) | (%TD)| (%TD)

154 | 500 | 70 |[485| 460 |015(31| 038| 7.8 | 023 47 | 635 | 66.9

154 | 500 | 70 [490| 465 | 023 (47| 045| 9.2 | 022 45 | 628 | 66.2

154 | 500 | 70 |447| 430 | 028 63| 045| 101 | O0.17 38 | 688 | 716

*]
*2 30.1mme 10.96g/cr?’
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iy | P (b m (b m (%)
a)
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41+ 7T+ 41+ 10*
150 70 550 510 27 14
180 100 510 480 35 21
154 | 7.0
270 80 520 500 52 16
38+ 10 17+ 3
* 3
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(min) (kg) (MPa) (mm)
300
1700 154 500 7.0 4250 m 4.2
249
*1
40
Ar  5%H, 80mL/min
31

(min) | (kg) [ (MPa) | (mm) | (mm) | (%) (mm) | (%) [ (mm) | (%) | (mm) [ (%)

154 | 500 7.0 4.2 028 | 667 | 045 |(10.7| 017 | 40 | 014 | 333
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