B R 5T &

Science Technology and Engineering

ISSN 1671—1815 TaF
CN 11—4688/T 2

g% 2025 4F 5525 4% 557 1)
2025, 25(7) :03057 -07

3
Har,

Ok
.r

DOI; 10. 12404/j. issn. 1671-1815. 2403270
SI AR P, EULT, M5, % KETRREENTAREM T T]. BREEEAR S TR, 2025, 25(7) : 3057-3063.
Xu Chang, Wang Kailei, Xiao Yong, et al. Local stability analysis of rocket erecting device[ J]. Science Technology and Engineering, 2025,

25(7) : 3057-3063.

ANFTRZRERBREESS

Hae, E0E, B8, FmE
(AEHTWIR & S ARBFIE BT, L3 100076)

i B ORPEBIEARFTAPOREER RS RBREETKFTAR RS ELETE, AL RS E A ERN
IeB I T R IMEABIAL, Ao IMEABGRE  FERELFTRREHRF N, AL RERFAMRA AL stk
R T LT SLAR BN 69 IR ) BAT AT R R T PR AR IR AL R B3k 3 AR B A R ARBEAT T AR AR AL B BRI
SRR T LR AAB RIAWA T & B RAHAE, RIES A2 R 5B AR B xR B R B R
TR A PTG Ao e B R B 25 R A . A & ST B & B A — SO m S At 5 RS R B ERKT
10% ,#é %  BH dANEAT49 5.3 mm B D BIANRJE 89 1.6 mm, 3B T LA AANR A A AL, A LA KA B 45 By 3F
RSB T 5 F

Ky RBEE, HIFBATE, AR, 4%

Rl RS V554, SCHkbRaAD A

Local Stability Analysis of Rocket Erecting Device

XU Chang, WANG Kai-lei, XIAO Yong, DENG Peng-cheng
(Beijing Institute of Space Launch Technology, Beijing 100076, China)

[ Abstract ]

to the instability phenomenon of the vertical plate of a certain rocket erecting device under the loading condition at the moment of erec-

As a key device for rocket launch, the erecting device’s load-bearing performance is crucial for the success. In response

tion, in order to analyze the reasons for the instability of the vertical plate, a finite element simulation model of the erecting device was
established considering the actual load situation. The compressive load on both sides of the vertical plate under the working condition of
erection was extracted, and based on the theory of small deflection thin plate elastic stability, the local instability of the vertical plate
was explained: the compressive load of the vertical plate at the moment of erection exceeded its critical instability load, manifested as
the characteristic of lateral bending deformation instability. Based on the analysis results, local reinforcement measures for the vertical
plate were proposed. Finite element analysis and erecting loading tests were conducted on the vertical device after reinforcement. The
results indicate that the stress consistency at the corresponding measurement points of the left and right vertical plates is good, and the
stress deviation between the simulation calculation and the test result is not more than 10% . The lateral bending deformation decreases
from 5.3 mm before reinforcement to 1. 6 mm after reinforcement, proving the effectiveness of structural reinforcement. The relevant
conclusions provide a reference for the local stability analysis of large and complex structures.

[ Keywords] erecting device; local stability; finite element analysis; reinforcement
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Fig. 1 Composition of erecting device
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Fig. 2 Unstable vertical plate position
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Fig. 3 Simulation of Hinge connection for pad pin shaft
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Fig. 5 Simulation of Tie connection
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Fig. 6 Boundary conditions and loads application
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Fig. 8 Local results on the vertical plates before reinforcement
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Fig. 10 Compression loads of the vertical plates
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Fig. 12 Reinforcement plan for outer vertical plate
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Fig. 13 Reinforcement plan for inner vertical plate
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