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Development of Fuel Rod Fretting Wear Tester
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ABSTRACT - A fretting wear tester is developed for experimental study on the fuel fretting problem of
light water reactor. The feature of the developed tester is it can simulate the existence of gap between
spring and fuel rod as well as different contacting force including the just-contact condition (0 N on the
contact). Used are a servo-motor, an eccentric cylinder and lever mechanism for driving system. A spacer
grid cell is constituted with four strap segments (each segment has a spring). This fretting wear tester can
also be used as a fatigue tester of a spacer grid spring with the frequency of more than 10 Hz. It is
required to simulate the frequency of the vibrating fuel rod due to flow-induced vibration in a reactor. In
fretting wear test, up to two span-length of a fuel cladding tube can be accommodated. A specimen of
cladding tube of one span-length is specially designed, which can be extended for two-span test. For
fatigue test, a device for clamping the spring fixture is installed additionally. Presently, the tester is
designed for the condition of air environment and room temperature. The variation of the reciprocal
distance is measured to check the stability of input force, which will be exerted to the cladding (for
fretting wear test) and the spring (for fatigue test) specimen.
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Fig. 1. Contact between fuel rod and spacer grid.
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Fig. 2. Photograph and Schematic diagram of
fretting wear tester;

1: Servo-Motor, 2: Eccentric Cylinder, 3: Lever,
4: Movable Hinge, 5: LVDT, 6: Load Cell , 7
Tube Specimen.
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Fig. 5. Spring specimen fixture.
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Fig. 6 Schematic diagram of the rod specimen.

Fig. 7. Spring specimens paéfeci on the blocks.
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‘Table 1. Characteristic result of the vibrating range at some specified positions of hinge with the

cylinder of eccentricity, 0.4 mm.

(Unit: mm)
Distance | Average Range | Standard Deviation | Max | Min | Difference (Max — Min)
0 0.228 0.006 0.246 | 0.219 0.027
20 0.178 0.006 0.194 | 0.169 0.025
40 0.116 0.004 0.130 | 0.110 0.020
60 0.077 0.005 0.093 | 0.070 0.023
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Fig. 8. Variation of displacement.

Fig. 9. Fixture and loadg bar set-up for spring
fatigue test.
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