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Research on Fretting Corrosion Behavior of Structural Materials Used
in Nitric Acid Bnvironments for Spent Fuel Reprocessing (II)

- Effect of Nitric Acid Temperature on Fretting Corrosion Behavior of Zirconium -
Masatoshi SAKAIRI and Kiyoshi KIUCHI

Department of Materials Science and Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received March 10, 1995)

Zirconium (Zr) is considered to be one of the promising candidate material applied for
commercial spent fuel reprocessing plants. Because, it shows high corrosion resistance
in highly oxidizing nitric acid solutions. However, the corrosion resistance is weaken
under wear condition. Both rotating (type I) and reciprocal (type II) abrasion type
fretting corrosion tests were used to study the fretting corrosion resistance of Zr in
9N HNO; at various temperature. From both test results, Zr showed high thickness loss
rate. The thickness loss rate is increased with increasing the applied momentum, which
is estimated from the values of abrasion speed and load. In type I tests, the
thickness loss rate was increased with increasing temperature. It shows maximum value at
boiling point. A possible reason for the low fretting corrosion resistance of Ir may be
interpreted with based on the mechanical break along the crystal habit plane and the

slow repassivation rate in boiling 3N HNOs.

Keywords: Fretting Corrosion, Nitric Acid Solution, Wear, Zr, Spent Fuel Reprocessing
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