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Abstract

A supercritical water-cooled reactor (SCWR) is one of the 4th generation nuclear reactors, which is based on the light
water reactor technology and the thermal power generation technology. The system is simple, compact and high thermal
efficiency. Therefore, it is considered to have high safety and economic performance. On the other hand, the radiation
induced surface activation (RISA) phenomenon enhances metal surface wettability, boiling heat transfer and anticorrosive
effects by the electrical interaction between the base material and the surface of oxidized film. It implies that RISA
phenomenon can contribute the much higher performance of SCWR and improve the safety features. The purpose of this
study is to evaluate the effect of oxidized metal and y-ray irradiation on metal surface wettability in high pressure and high
temperature conditions. In this experiment, the test section was pressurized at 12 MPa with nitrogen gas using pressure
vessel and was heated up to temperatures of 20, 150, 200, 250 and 290 centigrade. Two types of material; a stainless-304
and austenitic stainless steel named PNC1520, which is considered as a potential material of fuel-cladding tube of the
SCWR, were used as specimens. The oxide film on the specimen was formed in supercritical water at 380 centigrade and
22 MPa. About 600 kGy Co-60 y-ray source was used for irradiation. The results showed that the difference of oxidization
on wettability was insignificant at room temperature before y-ray irradiation while contact angles on the oxidized specimen
decreased at high temperatures. The water growth rate on oxidized material slightly lower compare to non-oxidized
material. This result suggests oxide film formation on metal surface plays an important role in surface wettability
enhancement by the RISA.
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Figure 5. Contact angle time series on SUS materials [,
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Figure 8. Effect of oxide film to the contact angle on the
SUS 304 and PNC 1520 metals surface 1.
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