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Analysis of influencing factors of fretting wear with helicopter

floating involute spline

XIAO Li, XU Yinggiang, CHEN Zhiyong, SHI Xinxin., LI Mingxu
(School of Mechanical Engineering,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to explore the influence of different wear influencing factors on the
wear of floating spline. a fretting wear prediction model of spline pair was established based
on the energy dissipation-theory. The influences of torque, load fluctuation, spline material,
friction factor, axial misalignment and angular eccentricity on the wear of floating splines
were analyzed. “Meanwhile, an entropy weight-fuzzy correlation analysis model was estab-
lished to objectively analyze the correlation degree of different influencing factors on the wear
of floating involute splines. The results showed that the calculated difference of the maxi-
mum wear depth at the top, middle and root of tooth for the spline based on the energy dissi-
pation wear model was lower than 6. 9%, 2.4% and 14%, respectively. The angular eccen-
tricity of the spline caused poor contact at the start and stop positions of some teeth, resul-
ting in uneven distribution of wear on both ends of the spline. The angular eccentricity, axial
misalignment and material properties were more sensitive to the fretting wear of the spline
pairs, providing a technical support for the research on the anti-wear method of the floating

spline.
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Fig. 1 Flow chart of simulation analysis of fretting

wear of floating spline
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Fig. 7 Wear along the tooth height direction at the
position x/L=1 of the spline tooth surface

under different mean input torques

Wear depth of spline tooth surface at different radial positions under different mean input torques
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Fig. 9 Wear along the tooth height direction of the

spline tooth surface x/L=1 with

different dynamic load factors
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Fig. 14 Wear depth of tooth surfaces of external spline

under different axial misalignments
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Fig. 16 Wear depth of the spline tooth surfaces at different positions with different angular eccentricities
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Table 2 Simulation data of wear depth with spline tooth surface under various influencing factors
T 21/(N+m) x, x5 /MPa 4 5 /mm 26/ v/ pm
1 690 1. 00 210 0. 28 0 0 1. 15
2 960 1. 00 210 0. 28 0 0 1. 90
3 1350 1. 00 210 0. 28 0 0 5. 14
4 960 0. 81 210 0. 28 0 0 1. 35
) 960 0.90 210 0.28 0 0 1. 59
6 960 1. 07 210 0. 28 0 0 2.12
7 960 1. 00 212 0. 28 0 0 1. 98
8 960 1. 00 202 0. 30 0 0 1. 88
9 960 1. 00 320 0. 28 0 0 1. 36
10 960 1. 00 210 0. 10 0 0 1.51
11 960 1. 00 210 0.-20 0 0 1.71
12 960 1. 00 210 0. 40 0 0 1. 89
13 960 1. 00 210 0.28 0.01 0 7.46
14 960 1. 00 210 0.28 0.03 0 13. 71
15 960 1. 00 210 0.28 0. 06 0 20. 86
16 960 1. 00 210 0. 28 0 0. 06 4. 07
17 960 1. 00 210 0.28 0 0. 10 6. 98
18 960 1. 00 210 0.28 0 0. 20 8. 85
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Fig. 17 Entropy weight of wear influencing factors of

the floating spline tooth surface
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Fig. 18 Entropy weight-fuzzy-grey correlation degree

with the wear influencing factors of spline tooth
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