F21% 104 o H TR
2024 4F 10 H EQUIPMENT ENVIRONMENTAL ENGINEERING -39

FEHLR s B T SR BRIES Fa s th

FEAH', AERE', A", Kif’, ZHLE ', R’
(1. BEFBPRIRNER AN ERAT, /8L 710025; 2. 8ZMRK=""AVBEFH
BIR5=EAT, /BZ 710100)

WE: B8 AR 25 FRIER, SATEMIRINIE S H GO, AR I I AR S EAF T
BE-FEAY LT BRI, ik Aok, @A R FRA AR BT SRS, ok, AT I
WEFRA AR BE, #ATAERESI M, FEHRBEL R, BRIy AR GSIBERAEZR, RE, &
FA YRI5 A AT P R 2 Miner 20 R 3T 3045 296, b F 1R He R H R IR B T 899 3 B R AR TR
RAFERBRATHRAER, R A RABEMLE R SRR IE, B 6R £/ T 10%, BiE 7 AR
W ERE, AN, BRI SATLE RS R RIEKIE LA —FM, PR T LA P AT R A 69 PR A A 6l B A
Mo % RS FRBRARTHCEDEHT, B85 £ 65 R EITES, &3t 400 h 6y & A HEZ K,
HyF 5 R G RIR T R A R AP IR AE AR T R R R

KR FAk; I BAABE; RSN $; R AROER

hESES: TI?6E0 MHEFRERG: A M EHS: 1672-9242(2024)10-0039-07

DOl : 10.7643/ issn.1672-9242.2024.10.005

Fatigue Life Analysis of Missile slider in Random Vibration L oad
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ABSTRACT: The work aims to conduct a structural vibration fatigue life analysis on a specific model of missile diders, and
delve into the fatigue failure problem that may be caused by random vibration loads during suspension flight. Firstly, a compre-
hensive simplified model of the missile was analyzed for the first three modes using the finite element method. Secondly, in or-
der to better fit the actual suspension flight and flying environment, a functional vibration analysis was conducted. The experi-
ment results were compared to verify that the model met the requirements of engineering use. Finally, the classic Miner linear
cumulative damage theory in the vibration fatigue life analysis was applied to conduct in-depth research and estimation of the
fatigue damage status and predicted service life of missile sliders under suspension flight vibration. Through comparing the fi-
nite element simulation results with ground experimental data, it was found that the error between the two was less than 10%,
which verified the high accuracy of the model. In addition, the analysis results of the suspension flight vibration were consistent

with the independent vibration test data, confirming the correctness of the damping parameters used in the model. The missile
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slider of this model can achieve durability requirements of at least 65 flight missions and a total of 400 hours under suspension

flight vibration conditions, providing strong theoretical basis for the design improvement and safety evauation of missile systems.
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Tab.2 Natural frequencies of the first three orders and
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Fig.4 Modal analysis for missile: a) first order mode; b) sec-
ond order mode; c) third order mode
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