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Analysis on dynamic impact simulation of the connection

structure of a pressure reducing valve( PRV)
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Abstract; In order to study the mechanical characteristics of the connection structure of a pressure
reducing valve(PRV) in the aerospace system during the impact test, an elastoplastic model of metal ma-
terials was used to carry out an impact dynamic simulation analysis on the fixed connecting structure of
the pressure reducing valve, based on the Hilber-Hughes Taylor implicit integration algorithm with sec-
ond-order accuracy, which focuses on comparing the maximum axial force of the U-shaped ring and con-
necting screw in the two fixed connection structures under the impact environment, and further analyzes
the mechanical mechanism of the difference in the axial force of the connection structure under the impact
environment, by studing the pressure change of the connection structure on the PRV. The results were
obtained ; the fixed connection structure needs to have a continuous pre-tightening force during the impact

process to ensure that the connection structure does not generate a stepwise increase in axial force; during
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the process impact, the material yield of connecting parts ( U-rings, screws) , which will cause the remai-

ning pre-tightening force of the connecting parts to decrease. Finally, a sufficient condition that the fixed

connection structure can safely withstand multiple shocks was given, that is, the fixed connection does

not yield material during the impact.

Keywords : pressure reducing valve(PRV) ; connection structure ; impact dynamics; axial force
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Fig.1 Two connection structures of PRV
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Fig.2 Comparison of two fixed connections
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Tab.1 Calculation parameters in the Hilber-

Hughes-Taylor integral method
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Tab.2 Material performance parameters
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2A14 70 2 800 0.33 373 522.8 0.097
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Tab.3 Impact load of PRV(Q =10)
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Fig.3 Time domain data of shock load conditions

4 HEERKRDH

4.1 AHERFAHEERERESH

THEA 2 i BRI s 1R 0 Rl 8 5 i 42 4
F T e U BN R R AT e R 1) ) 531 53 46
R A, ohilpd e P 40 (U JE 3R BRET) Bl )
ARAL 2 7351 DLIET 4 RS

R4 MEHET URRBERXHEONTESR
Tab.4 Calculation results of the maximum axial force

of U-rings and screws under impact load
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Fig.4 Change curve of axial force of U-rings in the first connection mode during impact
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Fig.5 Change curve of axial force of U-rings and screw in the second connection mode during impact
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Fig.6 Pressure change curve of back U-ring

and hoop on the PRV under impact load
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Tab.5 Residual preload of U-rings and screw in two
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Fig.9 Plastic strain distribution of U-rings and screw in

two connection modes under impact load
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Fig. 10 The second connection mode model ( left) and verification model one ( right)
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Tab. 6 The maximum axial force of the front U-ring and WF6 K& 11 T LLFE L, Wik ®—di U B

screw of the verification model one during impact
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Fig. 11 The axial force of the front U-ring and screw of the verification model one during impact
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