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Numerical and Experimental Analysis on Mechanical Behavior During Bolt Insertion Process

for Composite Joint With Interference-Fit
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[ABSTRACT] A bolt installation process for the
composite joint simulation using three-dimensional (3-D)
finite element analysis (FEA) is conducted considering the
interference-fit (0.4% and 1.0%). An experimental study is
also carried out. The load—displacement curves which are
obtained from the FEA and experiment are used to reveal
the mechanical behavior of interference-fit bolt installation
process. The result shows that the interference-fit percent-
age could significantly influence the installation process,
and the friction force induced by the interference-fit domi-
nates the inserting force.
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Fig.1 Structure size of FEA model (all dimensions in mm)
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Fig.2 Components of FEA model
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Fig.3 Mesh and boundary conditions of FEA model
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Fig.6 Bolt insertion test of CFRP interference-fit joint
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Fig.7 Load-displacement curves during interference-fit insertion
process

3 ZFREaH5ie
3.1 BRTOMER

FTFIRE P 0.4% F1 1% T ¥ 15, A7 R o4
M rP R B AR ] BT FL R 91, e 2, A BR T 20 #r v i 24
SMIMA 2% B9 R T35 B e, LAF 5T i8R — L AE i) B2
BN AR, L, A BROCA AL 3 4 B A 44
B iR ERAFESN ©5.976mm, @5.941mm Fl
@5.882mm ), HARBEE YA . FRET Jpilad sk 22 1
g oY PEE BB 30 1o B LR R X i o e R
WK 8 flrs .

— JEET 1 -04% TH5
— AT -1% T3

1 RS 2% TR
— JEEEES) -0.4%
z 3 N
<
i%— 2

{7 fmm
E8 ARTHTHESTHSEZNRIITLL
Fig.8 Comparison between axial force and friction force in FEA
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