2004

FEAS A AAFelA ] &0 mngus] 24

*

AL

=T

oy

7QH

Mo

S .

'I:IH' OIO

o2t
0

Analysis of Axial and Transverse Slip Displacements during the Oscillation of a
Supported Tube

Ju-Sun SongT, Hyung-Kyu Kim®, Young-Ho Lee, Jae-Hoon Kim”

Key Words :  Tube fretting wear(F 2 Z2{| & 0}2H), Slip displacement(0| 113 &1 2]), Axial slip(Z & &
0| 118), Transverse slip(2 2+&F 0| 113)

Abstract

Slip displacement is brought into focus to study the tube fretting wear that occurs on the contact by the
springs. An oscillating tube was in contact with plate support springs. The contact condition was varied as
normal force 5 N, and gaps of 0.1 and 0.2 mm in the experiment. The oscillation range of the tube was also
varied as 0.2, 0.3, 0.4 and 0.7 mm. Formulas for predicting the slip displacement range were derived in terms
of the vibration amplitudes measured during the tube oscillation. It was found that the slip displacement in
transverse direction was much higher (720~33000 times) than that in axial one. This resulted in the severer
wear on the contact suffered from transverse slip.
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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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Fig. 5 Measured oscillation ranges (peak-to-valley)
near contact region at various center oscillation
ranges and contact conditions
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Fig. 6 Tube oscillation behavior near contact region relevant to various contact conditions.
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Fig. 7 Two possible modes during tube oscillation.
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Table 1 Axial slip range (x 10 um)

Table 2 Transverse slip range (um)

Contact Loc” Center range Cor]tgct Loc” Center range
conditions 02mm [ 0.3mm [ 0.4mm [ 0.7 mm conditions 0.2mm [ 0.3mm [ 0.4mm [ 0.7 mm
S 3.33 8.38 5.50 21.26 S 42 37 84 47
5N D, 3.78 20.05 7.86 33.74 5N D, 4 20 6 74
Dr 2.74 6.74 5.23 9.82 Dgr 42 90 156 22
0.1 mm S 1.53 126.59 90.97 - 0.1 mm S 17 275 189 -
lGap D, 3.35 139.22 | 104.82 - .Gap D 8 303 218 -
Dr 1.20 115.02 78.26 - Dg 40 250 162 -
S - - - 219.2 S - - - 158
O'éargm D, . : - | 3346 O'é;?)m D, : - : 240
Dr - - - 113.35 Dgr - - - 82

"'S: Spring, D, : Left Dimple, Dg: Right Dimple
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Table 3  Wear scar in the axial and transverse directions Length (mm), Volume (x10°mm?)
Wear Scar on Tube
Condition Axial Transverse
spring dimple ~ spring
5N % -
X:0.43, y:0.92 X:0.71,y:1.18 x:0.54, y:0.68
(\Vol: 87.18) (\Vol: 904.13) (\ol: 45)
0.2 mm
Gap
X:0.6, y:3.26 X:0.6,y:1.62 X:1.29, y:4.74 X:0.65, y:1.24
(Mol 993.53) (\Vol: 354.98) (Vol: 22052.34) (\Vol: 598.24)
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