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Fig.1 Schematic diagram of dimple angle error
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Fig.2 Schematic diagram of dimple angle deviation direction error
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Fig.3 Schematic diagram of dimple depth error
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Table 1 Property of CFRP
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Fig.4 Composite countersunk bolt single lap joint structure
(Unit:mm)

PERIRTIE o o PRI 1 7 Pl 1A AR [R]— KL
TEIRAF I P BRSSP RHR RS R AR A S 5 AR

T PR MR T e e, )P T2 s A TR A
BERALh . TR SR TR P, — Rk T
TN 1%~2%1 MREAHSCHTTE SN E , AN He R A X
TN 1.2%, 37 BN AN-m. IR0 2 M4 s M
JERZE AR e O 1] DR 22 LA AR R S TR vk 22 R [l ]
X B RPRNTTSR MR BRI SR R A3 50 P R
P BT A1 O 22 R0 B D 5 10 e R R o — A
LA T T ST, A RSN IR 2 ik 3.

®2 RBERERENNSY

Table 2 Test parameters for dimple angle error
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Table 3 Test parameters for dimple angle deviation
direction error
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Fig.6 Load-displacement curves of joints under different

dimple angle errors
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angular errors and deflection directions
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Fig.9 Displacement-load curves under the combined

effect of dimple angle and depth
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Influence of Countersunk Bolt Geometry Error on the Bearing Performance of
Composite joint Structure

Zou Peng’, Liu Yingli®

1. National Key Laboratory of Strength and Structural Integrity , Aircraft Strength Research Institute of China, Xi’an
710065, China

2. Xi’ an Changfeng Research Institute of Mechanism and Electricity, Xi’an 710072, China

Abstract: As an important joint form in modern aircraft composite structures, countersunk bolts have a direct impact
on the service performance of the structure due to their dimple accuracy and assembly quality. Countersunk bolts are
widely used in aircraft composite joint structures due to their ability to ensure surface flatness of the joint structure.
Due to process and structural limitations, dimple angle and depth errors are usually unavoidable and have an impact
on the mechanical properties and load-bearing capacity of the jointing structures. In response to the above issues, this
paper conducted a study on the impact of geometric errors in countersunk bolt dimpling on the load-bearing
mechanism and strength of composite joints. Based on the definition of angle error, deflection direction error and
depth error, loading experiments were conducted under different errors and microscopic analysis was conducted. By
analyzing the loading curves and interface morphology, the structural damage mechanism and joint failure load under
different errors were revealed, and the influence of dimple geometry error on the mechanical behavior of composite
countersunk bolt single lap joint was explored, which provided theoretical basis for the efficient engineering application
of countersunk bolts in composite joint structures.
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