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Table 1 Comparison of different wavelet threshold

denoising methods

Y SNR RMSE
< ST )
B} dbh9 10 65.588 8 0.398 4
1 dh9 10 57.249 8 1.040 6
. ' . . dbo 10 79.410 5 0.081 1
Fig. 1  Flow diagram of fatigue analysis of axle shaft sym8 10 65. 345 2 0.409 7
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Fig. 6 Distribution histogram of mean-requency of axle shaft
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Table 3 Two-dimensional load spectrum of axle shaft in shoveling section
/( N*m)
738 701 627 535 424 314 203 92
1 006 0 0 0 0 0 3 37 774
956 0 0 0 0 2 15 160 3 400
855 0 0 0 1 7 52 547 11 601
729 1 1 1 4 22 166 1756 37 236
(N+m) 578 0 1 1 8 49 360 3 805 80 667
427 0 1 2 13 78 580 6 127 129 904
277 0 1 3 15 94 694 7 335 155 517
126 0 0 2 12 71 528 5573 118 161
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Load Spectrum Compiling Based on Operation Section Recognition and
Fatigue Life Prediction of Wheel Loader Axle Shaft

FANG Yikai HOU Liang® WANG Shao§ie CHEN Ding GUO Teng-peng

( Department of Mechanical and Electrical Engineering School of Aerospace Engineering Xiamen University Xiamen 361005 P. R. China)

Abstract  In order to improve the method of data cleaning and data analysis in fatigue durability and modify re—
liability design of wheel loader research on load signal denoising and operation section recognition of wheel loader
axle shaft was conducted. In view of the shortcoming of residual noise and waveform distortion caused by traditional
wavelet threshold analysis an adaptive threshold denoising method was used. Operation sections were divided as
“driving section-shoveling section” through searching the extreme points of synchronous load signal in one single
work cycle after iterative smoothing filter. Based on one-dimensional program loading spectrum and the finite ele—
ment analysis the fatigue life of axle shaft was predicted using the Miner criterion. The result shows that rain flow
counting results were consistent with Normal distribution and Weibull distribution hypothesis testing. And the maxi—
mum damage node appeared in the universal joint folk which fatigue life is 7. 22 x 10® times cycle. The result con—
firmed that the intelligent recognition method is convenient and accurate which provides a reference method for da—
ta processing of fatigue analysis of wheel loader transmission system.

Key words  wheel loader half axle load spectrum wavelet threshold denoising operation section

recognition fatigue life prediction



