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Tab.1 Mechanical properties of W1 type fastening clip
WA /GPa A VLR /MPa  JRIRSRE/MPa WiE MK/ ik 2/ %
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Tab. 2 Main chemical components of W1 type fastening clip (mass fraction/ %)

C Si Mn P S Cr Ni Cu

0. 54~0. 60 1.60~2.00 0.70~1.00 <20.02 <20. 02 0.18~0. 30 <20.02 <20. 25
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Fig. 2 Schematic diagram of the experiment set-up
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Tab. 3 Fatigue-life of W1 type fastening clip under different load

B T A 1 W 7 Z i /cycle
/kN /kN 1% 24 3# 4# 5# (= FIgME
25 7.5 90585 70666 113086 76295 76475 64836 81991
25 10. 0 36236 39570 29510 35495 21101 33880 32632
25 12.5 13569 16106 19812 14167 18112 18643 16735
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Fig. 3 Fatigue-life and toe load of

fastening attenuation curve
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Tab. 4 Standardized normal variate

P 50% 99% 99.9%
mp 0 —2.362 —3.090
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Fig. 6 SEM morphology of fracture of spring clip
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Tab.5 Toe load ratio of specimen of W1 type fastening clip

W45 1# 2% 3% 4% 5# 64
WK 0.755 0.745 0.748 0.759 0.776 0.748
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Tab.6 Measured and predicted fatigue life of W1 type fastening clip
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Experimental study on the fatigue failure of W1-yype spring clip

WU Jie-hao', WANG Shi-yue"?, WU Zeng', LIU Guo-shou', LI Bo-zui’, HUANG Xu-sheng'
(1. Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology, Kunming 650500, China; 2. Key
Laboratory of Yunnan Province for Disaster Prevention in Civil Engineering, Kunming 650500, China; 3. Kunming Testing Center of

Construction Quality, Kunming 650200, China)

Abstract: The fatigue performance of Wl-type spring clip for W]-7-type railway spring fastener
system under different load amplitudes (7. 5kN, 10kN, 12. 5kN) is studied experimentally. The P-N-
F curves related to survival rates are obtained based on the reliability research methods. The fitting
fatigue-life equation is given by calculating actual engineering reliability under different bolt pre-
tightening force corresponding elastic fatigue-life. The results indicate that the clamping force of
fastener decreases with increasing the load cycles. The pressure attenuation curve can be divided into
three stages, and the second stage accounts for nearly 70% of the fatigue-life changing linearly.
Finally, a model for fatigue-life prediction is proposed according to the linear fatigue accumulation
damage theory, and a method based on the micro-damage experiment is provided to predict the fatigue-
life.

Keywords: W1 type spring clip; reliability; toe load of fastening; fatigue-life



