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Anti-loosening Test of Composites and High-temperature Alloy Bolt
Connection Structure under High-temperature and Vibration Circumstance

QIU Heng-bin', LIU Xiao-hua®, XIAO Nai-feng', WU Xiao-feng', CHEN Lu'

(1. Beijing Institute of Structure and Environment Engineering, Beijing 100076, China;
2. Science and Technology on Space Physics Laboratory, Beijing 100076, China)

ABSTRACT: The work aims to conduct anti-loosening test of temperature compensation gaskets and disc gaskets, which are
two forms of composites and high-temperature alloy bolted connection structures in high-temperature vibration environment.
The relationship between the pretension force of the connection structure and the natural frequency was derived, indicating that
the change of the natural frequency could be used as a criterion for whether the connection structure was loose. The effects of
bolt pretension force on the natural frequency of composite connection structure in normal temperature environment were stud-
ied. And the thermal anti-loosening effects of temperature compensation gasket and disc gasket in normal temperature and
high-temperature vibration environment were studied. The test results showed that the anti-loosening effect of the two forms of
anti-loosening was close in the ambient vibration environment, and the anti-loosening effect of the temperature compensation
gasket scheme was better than that of the disc gasket scheme in the high-temperature vibration environment. It is concluded that

the thermal adaptation problem caused by the inconsistency of the thermal expansion coefficients of the two kinds of composite

Wi BEH: 2022-06-08; f&iTHHEA: 2022-07-21

Received: 2022-06-08; Revised: 2022-07-21

fEER N FrER (1991—), B, Mk,

Biography: QIU Heng-bin (1991—), Male, Master.

Bl FRER, XN, HAR, F. oML ZB62BLERENSZRBRIFTRREF R[] K&K T, 2023, 2003):
038-045.

QIU Heng-bin, LIU Xiao-hua, XIAO Nai-feng, et al. Anti-loosening Test of Composites and High-temperature Alloy Bolt Connection Structure
under High-temperature Vibration Circumstance[J]. Equipment Environmental Engineering, 2023, 20(3): 038-045.



208 3

BRPEK, A B bR i e R AR He A M LR Sl B R I T 5 39 -

materials and high-temperature alloy bolts is the main reason for the loosening of the bolts.

KEY WORDS: composite material; high-temperature alloy bolt; high temperature vibration; thermal adaptation; anti-loosening test
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Fig.1 Schematic diagram of asperity contact
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Fig.3 Simplified schematic diagram of connection structure
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Fig.5 Anti-loosening form of temperature compensation gasket and disc gasket
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Fig.6 Schematic diagram of test system
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Fig.13 Temperature measurement
curve of bolt
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