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Abstract: The accumulator is a key component to suppress the longitudinal coupling vibration of the rocket. In this
paper, the modal analysis, fatigue life calculation and optimization design are carried out for the thermal buffer pressure
measuring tube of the low temperature accumulator. Based on the finite element analysis method, the static pre-stress and
random vibration stress spectrum density curves of the pipe were obtained. The Goodman straight line method was used to
correct the static load, and the fatigue life of the pipe was calculated based on the Miner linear damage accumulation theo-
ry and the Dirlik method. Based on the dynamic equation of forced vibration, the concentrated expression form of the duct
energy in the resonance state is derived, and the optimization and improvement direction of the pressure measuring duct of
the cryogenic pressure accumulator is proposed. Through reasonable layout and optimized design, the natural frequency of
the thermal buffer pressure measuring tube of the low-temperature accumulator is adjusted, avoiding the high energy area
of vibration excitation,and greatly improving the anti-vibration fatigue performance of the tube.
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Fig. 1 Structure diagram of bellows and pressure measuring

tube of cryogenic accumulator
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Fig. 2 Sensitivity frequency analysis of pressure measuring tube in the accumulator
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Fig. 3 Analysis of the fatigue life of the pressure measuring tube of the accumulator
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Fig.4 The optimal design of the pressure measuring tube

of the accumulator
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Fig. 5 Sensitivity frequency analysis of the pressure measuring tube after optimization
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Tab.1 The comparison of energy concentration of pressure measuring tube before and after optimization
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measuring tube after the optimization

22 ARACE AR IKIE I IE
FHA 30 R E A e S5 A% ol e 45 1Y)
BRI, R IR IR S0 5 A U IR 55 F i
FABAER N3 2 0.2, 49 # N 4 oct/min, 1
WG R A 5~ 2 000 Haz, 76075 B4 A 15 21 i 34 7 #i
N7 7 d5e KA B AR R, S B e A B B
;AR ], 25 F A 7 R

10

0.1 i o

R R (F—4k)

‘ ‘l M

0.001
1000 3761 14142

BT S P il e A fo o 42 ) ]

Fig. 7 Micro-strain of pressure measuring tube in frequency
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