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Evaluation on reliability of hydraulic powered support under small sample event
Ding Fei' Jin Xin' Wang Chunhua® Wang Qian’

(1. School of Mechanical Engineering Liaoning Technical University Fuxin 123000 China; 2. Shenyang Aerospace University Shenyang 110136 China)
Abstract: In order to ensure the safety production of the fully-mechanized coal mining an evalaation and prediction were conducted on the
reliability of the hydraulic powered support.Based on the reliability engineering of the.coal machinery industry late started and a lot of fail—
ure—free work time data was lost the paper provided that the fault data from.the timing censored test were under the condition of the small
sample.The BP neural network model was applied to the study and simulation on the failure samples and experience reliability to enlarge
the sample volume.According to the reliability of the mechanical products generally would obey Weibull distribution features the paper had
a study of the volume enlarged sample applied to the estimation-method of the Weibull distribution parameters.The study showed that the
Weibull distribution of the two parameters would be suitable to deseribe the reliability of the hydraulic powered support and according to
the reliability function and the failure rate function the reliability and failure rate of the hydraulic powered support could be obtained at any
time. When the sample data were small the BP neural network could be applied to the enlargement of the sample volume and would have
the high accurate estimated parameters.
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° Table 1 Fault timing censored data of hydraulic support
. /h
r( ti) =1 - L 1 ( 1= n) ( 1) 13 2012-04-01 2015-05-19 27 072
n+ 33 2012-04-01 2014-11-16 22 680
f(t)=1- 1-0.3 (i=12 n) (2) 42 2012-04-01 2013-12-05 14 496
n+0.4 45  2012-04-01 2014-05-23 18 528
r( ;) 7 X 59 2012-04-01 2015-01-15 24 096
iy n ° 64  2012-04-01 2014-07-13 19 728
o 75  2012-04-01 2014-11-02 22 344
r(t,) BP
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(1) (2) :
ri(t;)= 0.988 8 0.977 5 0.966 3 1)
0.9551 0.9438 0.9326 0.9213 50 0.91 o
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0.946 8 0.9355 0.924 2 | 0
ri(t;) r(t;) BP 3)
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Table 2 Estimation results of distribution parameters
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