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Wear Analysis of a Vibrating Tube supported by Thin Strip Springs incorporating
the Supporting Conditions

AP, BAAS, 0|93, HPY, ZFH
L. M

ABSTRACT: Wear on the tube-to-spring contact is investigated experimentally. The wear is caused by
the vibration of the tube while the springs support it. As for the supporting conditions, applied are the
contacting normal force (P) of 5 N, just-contact (P = 0 N) and the gap of 0.1 mm. The gap condition is
tried for considering the influence of simultaneous impacting and sliding on wear. Results show that the
wear volume increases in the order of the gap, the just-contact and the 5 N conditions. This is explained
from the contact geometry of the spring, which is convex of smooth contour. The contact shear force is
regarded smaller in the case of the gap existence compared with the other conditions. Wear mechanism is
considered from SEM observation of the worn surface. The variation of the normal contact traction is
analysed using the finite element analysis to estimate the slip displacement range on the contact with

consulting the fretting map previously obtained.

Key Words: Tube-to spring contact, Tube vibration, Thin strip spring, Impact and sliding
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Fig.1 Section view and dimension of present thin
strip spring (unit: mm).
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Controller

(a) Fretting wear tester

Extension Rod Center Rod

T
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Fretting Tube Specimen
(b) Tube specimen assembly

Fig.2 (a) Fretting wear tester; 1: Servo-Motor, 2:
Eccentric Cylinder, 3: Lever, 4: Movable Hinge,
5: LVDT, 6: Load Cell, 7: Tube Specimen; (b)
Tube specimen assembly.
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Fig. 3 Contact configuration of the tube and the
thin strip spring in the experiment.
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Fig. 4 Typical wear shape on the tube induced by
the contact with the present thin strip spring
(showing gross slip).
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Fig. 5 Wear results corresponding to the

supporting conditions.
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Fig. 6 Supposed tube motion and configuration of
the thin strip spring during vibration.
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" (a) P =5 N, axial

(b) P =0 N, axial

(c) Gap 0.1 mm, axial

(c) P =5 N, transverse

(d)P =0 N, transverse

(e) Gap 0.1 mm, transverse

Fig. 7 Detail observation of the worn surfaces by SEM; upper row (axial) shows the wear at upper and
lower contact positions and lower row (transverse) shows the wear at left and right contact positions in

Fig. 3.
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