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Improvement of Slip Displacement Evaluation for the Analysis of Tube Fretting Wear
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Abstract

Fundamentally, slip displacement should be known to solve the problem related to the fretting wear. For

this, methods for measuring the slip displacement range in the contact surface of the tube and the supports

were introduced and analyzed in this study. Also the increment of the slip displacement during a cycle was

calculated using the revised formulas. As a result, the slip displacement newly evaluated was much higher

(7~50 times) than that previously evaluated especially in the case of the gap existence. This enables to explain

the severe wear found when there was a gap between the tube and the supports.
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Fig. 1 Sliding/Impact 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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(b) Mode 11
Fig.4 Two possible modes during tube oscillation.
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Fig.5 Tube oscillation behavior near contact region relevant to various contact conditions.
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Fig. 6 Tube oscillation behavior(scale up)
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Fig. 9 Flow chart for slip distance evaluation.
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Table 1. Axial slip range (um)
5N 0.2mm(1) 0.2mm(2)
Previous” | present” | b)/a) | Previous” | present” | b)a) | Previous” | present” | b)/a)
S 0.04 0.28 7 0.37 9.49 25.6 0.8 59 7.4
DL 0.14 0.77 5.5 0.51 10 19.6 0.94 7.9 8.4
Dgr 0.05 0.17 34 0.23 8.92 38.8 0.67 6.17 9.2
*S: Spring, Dy : Left Dimple, Dy: Right Dimple
Table 2. Transverse slip range (mm)
5N 0.2mm(1) 0.2mm(2)
Previous” | present” | b)/a) Previous” | present” | b)/a) Previous” | present” | b)/a)
S 0.03 0.06 2 0.17 6.11 359 0.37 4.66 12.6
DL 0.11 0.15 1.4 0.23 6.76 294 0.43 5.18 12
Dr 0.04 0.05 1.3 0.11 5.51 50.1 0.31 4.24 13.7
*S: Spring, Dy : Left Dimple, Dg: Right Dimple
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