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Development of Pellet Melting Temperature Measuring Technique

— Melting Temperature Measuring Technique for Small Sample -

Katsuya HARADA, Masahito NAKATA, Akio HARADA, Yasuo NIHEI,
Ryo YASUDA and Yasuharu NISHINO

Department of Hot Laboratories
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai—mura, Naka—gun, Ibaraki-ken

(Received January 30, 2004)

The Department of Hot Laboratories has been aiming the establishment of the melting
temperature measuring technique for small samples obtained from the micro-region of
irradiated fuel pellet. Due to the modification of the shape of tungsten capsule contained
sample and the improvement of the detection method for melting temperature from indistinct
thermal arrest point owing to small sample, it is possible to determine the melting
temperature of small sample and to utilize effectively for the irradiated fuel pellet by
using the existing apparatus.

This paper describes the technique of the melting temperature measurement for small
sample and the experimental results by using tantalum, molybdenum, hafnium oxide and

un—irradiated UQ, pellet.

Keywords : LWR Fuel, Post Irradiation Examination, High Burn—up, Melting Temperature,
Irradiation Behavior, Thermophysical Properties
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Table 1 Main Specification of Pellet Melting Temperature

Measurement Apparatus

Method

Thermal Arrest Method (Enclosed Tungsten Capsule)

Heating Furnace

High Frequency Induction Heating

Temp. Range

1,500°C~3,100°C

Temp. Measurement

Two-Color Pyrometer with Fiberglass

Furnace: Vacuum

Atmosphere Tungsten Capsule: He gas
Standard Sample Mo, Ta
Table 2 Sample Weight and Heat of Fusion
Sample Weight () Heat( chg )fzsion Hea;;: ;:?ij)n by
Mo 0.31 292 90
Mo 0.67 " 196
Ta 0.36 137 49
Ta 1.00 " 138
HfO, 0.23 500 115
UO, (Un-irradiated) 0.47 274 129
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11| N(=10°dyn) kgf Ibf [t | MPa{=10 bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 S| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ B 1Pas(N-s/m*)=10P(#7 x)(g/(cm-s)) 1.33322 x 107 | 1.35951 x 10™° | 1.31579 x 10°* 1 1.93368 x 1077
IS 1 m?/s=10'St( % b~ 2 %) (em¥/s) 6.89476 x 107° | 7.03070 x 102 | 6.80460 x 10~ 51.7149 1
x| J(=10"erg) kgfsm kW< h cal (Gtia) Btu ft « Ibf eV 1cal = 4.18605 J (3t &1:)
Z\
w 1 0101972 | 277778 x 107 0.238889 | 9.47813 x 10 0.737562 | 6.24150 x 10" = 4184 (#fLF)
e
| 9.80665 1 2.72407 x 10°° 2.34270 9.29487x 10°° 7.23301 6.12082x 10" =4.1855J (15°C)
Hﬁ 3.6x10° 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10** =4.1868 J (HBEERRE)
- 418605 0.426858 | 1.16279 x 10°° 1 3.96759 x 107? 3.08747 261272x 10" (b | PS ({LE /)
) 1055.06 107.586 2.93072 x 1074 252.042 1 778.172 6.58515 x 102 =75 kgf-m/s
1.35582 0.138255 | 3.76616 x 10 0323890 | 1.28506 x 10°* 1 8.46233x 10** = 735.499 W
160218 x 107'* | 1.63377 x 107 %°| 4.45050 x 1072 3.82743 x 10°%°| 1.51857x 10°2?| 1.18171 x 10~ 1
1’ Bq Ci ‘“&i Gy rad g‘; C/kg R g Sv rem
& 1 2.70270 x 107" 8 1 100 @ 1 3876 W 1 100
fig " |4 &
3.7 x 10% 1 0.01 1 258 x 107 1 0.01 1
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