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Resaarch on Rel abil ity D esign M ethod-of' Structural/V ibration

WAN G Yan-rong, TIAN A imei
(B eijing U niversity of A eronautics and A stronautics, B eijing 100083, China)

Abstract: Based on the conventional design-methods'of sstructural vibration, a method is
preented to evaluate the reliability of-structural vibration By use of the interference theory of
stress and strengh, an interference probability model of the exciting frequency and the natural
frequency of a structure' has been developed, and a vibration reliability model has been
established The reliability computation formula and its goplication oonditions for the forced
reonant reponse that-can dam age the structure have al$ been presented In general, thism ethod
can be goplied to the-structural components, for w hich the modal frequencies are not populated

den<ly, such as the blades in turbomachinery.
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Table 1 The nfluence of the scatter of fatigue strength on the unrel ability of structural vibration

F F

r=1200 N-(200,10) r= 200 N (200, 10)

N (520,10) N (520, 10) 0. 600748 0. 601530 N (500,10) w (540, 30, 3) 0. 000016 0. 000017
N (520,10) N (530, 10) 0-504117 0. 505182 N (520,10) w (540, 30, 3) 0. 006063 0. 006214
N (520,10) N (540, 10) 0. 285392 0. 286680 N (540,10) w (540, 30, 3) 0. 162209 0.163413
N (520,10) N (550, 10) 0. 107835 0.108766 |w (540,30,3) N (520, 10) 0. 005201 0. 005313
N (520,10) N (560, 10) 0. 026765 0.027158 |w (540, 30,3) W (540, 30, 3) 0. 648270 0. 648953
N (520,10) N (570, 10) 0. 004296 0.004393 |w (520, 30,3) W (540, 30, 3) 0. 303206 0.304570

2
Table 2 The nfluence of the probabil istic distr ibtuion of fatigue strength on the unrel iabil ity of structural vibration

F F

w (200, 20,3) N (200, 20) W (200, 20,3) N (200, 20)

N (520,10) N (520, 10) 0. 553060 0. 603506 N (500,10)  w (540, 30, 3) 0.000171 0. 000020
N (520,10) N (530, 10) 0. 459418 0. 507957 N (520,10) w (540, 30, 3) 0. 004567 0. 006665
N (520,10) N (540, 10) 0. 253147 0. 290166 N (540,10) w (540, 30, 3) 0. 139487 0. 166738
N (520,10) N (550, 10) 0. 091858 0.111372 |w (540,30,3) N (520, 10) 0. 004070 0. 005645
N (520,10) N (560, 10) 0. 021690 0.028291 |w (540, 30,3) W (540, 30, 3) 0. 598602 0. 650631
N (520,10) N (570, 10) 0. 003315 0.004686 |w (520, 30,3) W (540, 30, 3) 0. 268842 0. 308255
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