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A Comparison of Fretting Wear Characteristics
of Zircaloy—4 Tube in Light Water and in Air
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Abstract

The fretting wear behaviour of Zircaloy-4 tube used as the fuel rod cladding in PWR
nuclear power plants has been investigated at the different test environment, in light water

and in air as a function of slip amplitude, normal load,

test duration and frequency.

Zircaloy—4 tubes were used for both of oscillating and stationary specimens. A fretting wear
tester was designed to be suitable for this fretting test. The wear volume and specific wear
rate of Zircaloy-4 tube in water were greater than those in air under various slip amplitude.
It was found that delaminate debris and surface cracks were observed at low slip amplitude

and high load in water.

Experimental results showed that the light water accelerated the

wear of Zircaloy-4 tube at low slip amplitude in fretting.
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Fig. 4 Comparison of wear volume in water
and in air on 200um at 10° cycles
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Fig. 9 Generation of delamination
(70¢m, 100N, 1><105cyc‘, water, vertical specimen)
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