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Swelling Behavior of PNC316 Stainless Steels Cladding Tube
—An examination based on PIE data of
FFTF/MFA-1, Joyo/C3M and Joyo/B8 irradiation test —

Takako Donomae?, Naoaki Akasaka?, Ichiro Yamagatal

Abstract

Until 1996, swelling characterization of modified 316 stainless steels (PNC316) was
evaluated from the open tubes’ data that were irradiated without fuels in it. After that,
above the 20X 1026n/m2(E>0.1MeV), the swelling data of irradiated claddings on fuel
assembly were also obtained. Swe]_iing and swelling rate of fuels claddings were larger
than those of open tubes at higher fluence level. So it hecame obvious that there was
influence of irradiation environments between fuel claddings and open tubes. For
example, irradiation temperature changes during the irradiation period on the fuel
claddings. On the other hand, it is almost constant on open tubes.

This paper focuses on the result of analysis about the swelling behavior of the
PNC316 claddings that was irradiated on fuel assembly. Results are as follows.

(1) At swelling behavior, the most effective factor of fuels cladding is the condition of
irradiation temperature (temperature changing and temperature gradient).
{2) Experimental swelling equation of PNC316 cladding tube is as follows.
S=Rx[¢t+(1./ a)XIn{(1+exp(a X (z- ¢t)))/(1+exp(a Xt}
R= 1%/dpa (=5%.”10%n/m?)
a =-0.29282 X tanh{(T-508.31)/15.502)-0.40981 Xtanh((T 469.07)/32.627)
- 40.28304
r =127.08 X tanh((T-340.16)/461.44)- 147.14 X tanh((T-350.75)/82.422) + 118.2

This equation can be applied at the temperature_range of 430°C-5507C. And it shows

that swelling is expected about 14% around the 23X 1026n/m2(E>0.1MeV) at about

500°C.

1) Materials Monitoring Section, Fuels and Materials Division,

Irradiation Center, O-Arai Engineering Center, Japan Nuclear Cycle Development Institute
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