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Influence of assembly preload on fatigue behavior of composite connector

LIU Xueshu*, WANG Xueyao

(School of Automotive Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China )

Abstract: With the widespread application of composite materials in aviation, automotive and other fields, bolted connection, as the
key focus in structural design, has always been a hot research topic for the scholars both at home and abroad. The pre tightening
force of bolt assembly changes the loading situation at the hole edge of composite material connector and the overall load distribution
of the structure, which can play a beneficial role in enhancing the strength and lifespan of the structure. This research took the
deformation of bolt hole as the measurement standard for structural fatigue performance, the hydraulic fatigue machine was used to
study the effect of assembly preload on the fatigue performance of composite material connector and the degradation of preload
during the fatigue cycling. The results show that the magnitude and non-uniformity of the preload greatly affect the hole deformation
and fatigue life of the structure. Within a certain range, the larger the assembly preload, the stronger the fatigue resistance of the
structure. The degradation of pre tightening force of the bolt is influenced by various factors such as the initial pre tightening force,
gasket type, and loading frequency. The smaller the initial pre tightening force, the more severe the degradation of structural pre
tightening force.
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Fig. 1 Schematic diagram of the size of double nail connector
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Table 1 Test piece parameters [ e | 1 B side \
Test piece  Tightening  Type of Loading | T L L |—> |
number torque /Nm  gasket frequency/Hz 2 4
1-1 6-6 Flat washer 5 K3 figmEn=RE
1-2 8-8 Flat washer 5 Fig. 3 Schematic diagram of hole numbering
- 10107 Flavwasher 3 G, UL AL I RO PR (.
1-4 10-8 Flat washer 5
2-1 6-6 Flat washer 5 2 z:ln: % 5 ﬁ*ﬁ'
2-2 8-8 Flat washer 5
23 10-10 Flat washer 5 2.1 FRNXERRS @M
SEE 1R ST A A RN 2 B, PR
2-4 10-8 Flat washer 5 N L .
25 L0 Flat wash 5 -1, 1-2. 1-4 53508 X0 S8 1 BT I8, BEAF 1-
- - at washer _— .
3 fEZend 50 J7 U 55 B 5 R 58 4k LR #AE
3-1 6-6 Flat washer 5 Vo > o
AT LA AR SR AT B RS R, AR 5T
2 8 Flatwasher 3 AT AR, 24475 AR 9 (10-
3-3 8-8 Two flat washers 5 8 Nm ), FE/Fi9% 55 Bt BT/ o
3-4 8-8 Spring washer 5
9 B S A
3-5 8-8 Flat washer 4 ®2 EHKWER
Table 2  Fatigue test results
3-6 8-8 Flat washer 6 Test piece  Tightening Fatigue Failure
number torque/Nm  life/N  mode
5 TR A R 0 s X SN, 38 2 45 1-1 6-6 105191  Fastener shear fracture
A AR TR ) A R S R AT B A 1-2 8-8 163518  Fastener shear fracture
2 B, i Y B S N E o0 so000
8 Nm i, #13% J1i5 %] 6086 N
1-4 10-8 150747  Fastener shear fracture
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Fig.2 Corresponding diagram of preload-torque
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