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Irradiation Behaviors of Coated Fuel Particles (VI)

(Irradiation by JMTR 74F-1A Capsule)

Kousaku FUKUDA, Satoru KASHIMURA, Toru OGAWA, Kazuo MINATO,
Katsuichi TKAWA, Kazumi IWAMOTO, Kiyoshi ISHIMOTO"

Department of Fuels and Materials Research,

Tokai Research Establishment, JAERIT

{ Received October 15, 1984 )

TRISO. coated fuel particles fabricated in the specifications
of the VHTR preliminaly design in FY 1973 and 1974, and the TRISO
particles imported from England, which had been fabricated in the
same specifications, were irradiated by 74F-1A capsule in JMTR
reflector region. In this irradiation experiment the maximum
fast neutron fluence was 0.96x1021 n/cmz(E>’29fJ) and the maximum
fuel burnup, 2.5 %FIMA, but the maximum fuel temperature was
l1140°C, which was very low, compared with the designed temperature.
In the postirradiation examination the irradiaiton performance of
the coated fuel particles was examined by the surface inspection,
X-ray microradiography, ceramograpy, the acid-leaching and the
crushing strength measurement. From the results it was concluded
that the coated fuel particles fabricated in FY 1973 exhibited
relatively good performance in this irradiation. The coated fuel
particles fabricated in 1974, which possessed the propylene
derived PyC, behaved in the manner that the outermost PyC layer
was mechanically unstable, The imported particles did not good
performance. The crushing strength of the coated fuel particles

reduced about 67% by irradiation.

RKeywords: Coated Fuel Particles, Irradiation, JMTR, Post Irradia-

tion Examination, Irradiation Performance, Burnup
Fuel Temperature, PYC
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Before assembly

After assembly

Fig. 2 Appearance of 74F-1A capsule
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Fig. 4 Preparation of coated particles
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Fig. 5 Ceramographs of unirradiated domestic particles
and imported ones.
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X-ray microradiographs

Surface appearance,ceramographs and X-ray
microradiographs of 74UC1-1A
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X -ray microradiographs

Fig. 11 Surface appearance cersmographs and X-ray
microradiegraphs of 74FCP1-1B
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X-ray microradiographs

Fig. 12 Surface appearance,ceramographs and X-ray
microradiographs of 73FC3-2A
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X—-ray microradiographs

Fig., 13 Surface appearance ,ceramographs and X-ray
microradiographs of 73FC4-2B
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ceramographs

X-ray microradiographs

Fig. 14 Surface appearance .ceramographs and X-ray
microradiographs of 74UC1-3A
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ceramographs

X-ray microradiograpns

Fig 15 Surface appearance,ceramographs and X-ray
microradiographs of 74FCP1-3B
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surface appearance

K-ray microradiographs

Fig, 16 Surface appearance, ceramographs and X-ray
microradiographs of T3FC4-4A
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surface

X-ray microradicgraphs

Fig. 17 Surface appearance,ceramographs and X-ray
microradiographs of 73FC1-4B
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ceramographs

¥-ray microradiographs

Surface appearance, ceramographs and X-ray
microradiographs of 74UC1-5A
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surface appearance

X-ray microradiographs

Fig. 19 Surface appearance.ceramographs and X-ray
microradicographs of 7T4FCP1-5B
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ceramographs

X-ray microradiographs

Fig, 20 Surface appearance,ceramographs and X-ray
microradiographs of 73FC1-6A
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ceramographs

X-ray microradiographs

Fig., 21 Surface appearance,ceramographs and X-ray
microradiographs of 73FC3-68B
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{a) 740C1 (b) 74FCP1

Fig. 24 Microstructure of OLTI-Py(Outer Low Temperature
PyC) observed by TEM
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Fig. 25 Max. failure fraction by surface inspection
vs. fast neutron fluence.



