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Fig.1 Structure diagram of retracting actuator

1—blind nut, 2—buffering ring, 3—seal ring I , 4—shear

pin, 5—initiator, 6—seal ring I , 7—piston
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Table 1 parameter value of limit state equation

parameters ZZ)?V?/Z:em distribution model mean value variance
Mom MIUM constant 0.4 -

E. EM constant 7840000 -

D, DM1 normal distribution  0.0123 0.0002
do DMO1 normal distribution  0.002 0.0002
b, BM1 normal distribution  0.00165 0.0002
D, DM2 normal distribution  0.0104 0.0002
d., DMO02 normal distribution  0.002 0.0002
b, BM2 normal distribution  0.0015 0.0002
o MIU constant 0.47 -

d D normal distribution  0.002 0.0002
Ty, SIGMA constant 6.86E8 -

f FH normal distribution  3.11E5 1E4

p ROW normal distribution 167 3

S S normal distribution  9.032E-5 3.0E-6
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Fig.3 Sensitivity analysis results of key parameter
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Reliability Design and Optimization of a Retracting Actuator Based on NESSUS

MU Hui-na, WEN Yang, GUO Shao-wei, ZHANG Yao

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081 )

Abstract: In order to improve the design reliability of a retracting actuator, the reliability was analyzed and obtained by NESSUS
(Numerical Evaluation of Stochastic Structures Under Stress) software based on the stress-strength interference theory, and the sen-
sitivity and importance analysis on random variables which affect the design reliability were also done. Results show that the design
reliability of the acuator is 0.99999999986, and the relative error between the test value is 1. 3E-10, which is acceptable in engi-
neering. The parameters that have relatively greater effect on the reliability orderes in degree as following diameter of shear pin,
active area of output pressure, gunpowder impetus and density of detonator output charge. The consistency of these parameters
should be guaranteed in material selection and product processing.
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