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Experiment Research of Preload Loss in Composite Bolted Joint Under Complex Loads
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[ABSTRACT] Based on the fatigue testing machine, this study independently designed bolt loosening test devices
under complex loads. The loosening process of bolted joints under complex load had been investigated under many
different experimental parameters, and the loosening behavior of bolted joints of different load amplitude and load type
under complex load were systematically investigated. Combining the microscopic analysis using optical microscope and
obtaining the real-time residual clamping force of bolt connection and the relative rotation angle of bolt and nut, this paper
revealed loose mechanism of composite bolt connection. The main conclusions obtained in this study are as follows: When
the load amplitude is larger, the residual clamping force of bolt connection decreases more, and the connection structure
is more prone to relaxation. The increase of axial amplitude leads to the aggravation of the damage around the hole of the
composite plate; The increase of transverse amplitude leads to the increase of wear of composite board surface; The load
type of complex load obviously affects the relaxation behavior of the connection structure; Compared with static tension
load, vibration load has greater influence on the residual clamping force of bolt connection.
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Fig.3 Design model of relaxation test bench for complex loaded bolt
connection structure
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Table 1 Experimental parameters of influence of complex load
amplitude on relaxation behavior
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Table 2 Experimental results of influence of complex load amplitude
on relaxation behavior
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Fig.6 Real-time change of clamping force curve of connecting

structure under complex load
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Fig.7 Surface morphology of A surface of composite plate after loading
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Table 3 Experimental parameters of influence of complex load

types on relaxation behavior
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Fig.9 Experimental results of influence of complex load types on relaxation behavior

202445567 5B - MLAETIEEIA 103



,—‘i. N »
EI:%%I RESEARCH

TN TR B B, e 45 I B i T, Bl e
TR IRRE , 2 AR, A I BT TR, Y
WEAELIRE /N, 78 HE 25 4 e 5T T IR (L S 3 kS , A2 240
[i] e B ) AR A i AR

RIGEE AT , G2 A 43 T 8 431 56 1)
Z A IR R EE AT 08T . BORAEECh 20 1%,
551 B 0 2 A R R EDE SN A 11 frs, v]
A E AR A4 ISR/, 5 1 AR &M R
ML R B B 5 X TR A MR B L, 555 5 4
AHLE 5 1 4RSS 2 AR AR N

55 2 F I 1 A AR R DR SR AN E 12 s,
BAEMAER A TR SR N 555 5 AUAH L, 55 3 41
55 4 PR A PERRCFL R L B R B VR [
Hor I B, X TE A B B I, 55 4 4

14000 -

— 4 — 44
— 24 — s
12000 v
10000
Z
BNy
% 8000
®
6000
4000 -
1 1 1 1 ]
0 100 200 300 400 500
Izt el /s

10 FEFHTRBWERENRZITHEL
Fig.10 Real-time change of clamping force of connecting structure
with different load types
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