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A Study on Estimating of Fretting Wear of a Spline Coupling
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Abstract —-Fretting is a kind of wear which effects on reliability and durability. When machine parts are joined
joint in parts such as a bolt or a rivet or a pin, fretting phenomenon is occurred by micro relative movement.
When fretting occurs in joint parts, there is wear which is the cause of fatigue crack. Recently, although the ways
of assessment of fatigue and damage tolerance are established, there is no way to evaluate fatigue crack initiation
life by fretting phenomenon. Consequently, the prediction of life and prevention plan caused by fretting are
needed to improve reliability. The objective of this paper is to predict fretting wear by using a experimental
method and contact analysis considering wear process. For prediction of fretting wear volume, systematic and
controlled experiments with a disc-plate contact under gross slip fretting conditions were carried out. A modified
Archard equation is used to calculate wear depths from the contact pressure and stroke using wear coefficients

obtained from the disc-plate fretting tests.
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Fig. 1. (a) the design of Jig by using ANSYS, (b) the
result of ANSYS analysis.
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Fig. 2. (a) Experiment equipment, (b) specimen.
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Table 1. Conditions of fretting test

Normal load(N) 270
Stroke(pum) 40
Frequency(Hz) 20

Total number of wear cycle 1200, 6000, 12000, 18000
Room temperature(’C) 20

Max contact stress(GPa) 2.7GPa
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k : coefficient of wear

P(x) : local contact pressure
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Fig. 3. Flow chart for the prediction of fretting wear.
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Fig. 4. variation of the wear depth with cycle and linear
fit of data.
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Table 2. Conditions of the prediction of fretting wear

Poisson's ratio 1,2 0.3
Modulus of elasticity 1,2 210GPa
Coefficient of wear(Pa™) 0.47x107™

Stroke(zm) 40

27] %A% (uan) 5

Total number of wear cycles 50000
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Fig. 5. (a) the shape of spline (b) Predicted profile of
Contact stress.

Ho] AL el Ao Fig 59 veERd AXME
A P gHoE s upper A HZ lower A2
g ao] 7)o Ao rPEBE JERIARE cycled]
Z7el W HE: S HAARl AR Qs v
2 Ax 7Aaeke

-

—

o J
1 o
B
20
=

5.4 =
B deliE 2%uel ABYN WA 29
g wEze 94 PHoE W AvE 53, o4
A o oycles] 7M1 ME T b P
WskE i shnt.

o EAAM edge
7]-0} Ao, cycle

\ﬁl
K
0
w

Vol. 25, No. 4, 2009



260

204

shape(um)

085

—s— Ocycle
~+— 10000cycle|
~—— 20000cycle|
—e 30000cycle|
e 40000cycle]
|- 50000Cycie|

0.2+

6.0 -

T v T T —

-500 g 00 1000 1500

X position(um}
(@)

—s=—(Ocycle
—e 10000cycle
—e— 20000cycle

0.2
0.4
0.8 o

8] 7

-1.04

shape(um)

w4
16 e

1.8 o

-2.04

-1.2+ »/M-N-—v»«
7

PSS

*|—— 30000cycle|
+— 40000cycle;
- 5000C0cycle]

.

T
-1500 -1000 -500

¢ 500 1008 1500

X position(um)

(b)

Fig. 6. Predicted wear profiles of (a) upper specimen
and (b) lower specimen.
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