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Load Distribution and Finite Element Analysis of Composite-to-titanium
Hybrid Structure with Multiple-bolted Joints

CHEN Long, CHEN Puhui

(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of

Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The joint part is usually a weak link of the composite structural strength, and the multi-bolt joint of
the composite greatly reduces the joint strength duo to the uneven bolt load distribution. Therefore, it is of im-
portant significance for increasing efficient load transfer to determine the distribution of the bolt load and its in-
fluencing factors. Taking the composite-to-titanium hybrid structure as the research object, the load distribution
characteristics and influence of different assembly forms of co-cured, bonded and separated on bolt load under
the joint of two kinds of fasteners, such as the protruding and the countersunk, are analyzed. The stress distri-
bution of the bolt hole in the joint area is measured by strain electric measurement. The numerical simulation
model is established by ABAQUS software to analyze the bolt load distribution of joints in composite laminate
with metal. The results show that the load distribution of the co-cured composite laminate with countersunk bolt
joint is stepped from the loading end to the opposite end of the branch, while the load distribution of the other
joints is high on both sides and low in the middle. The only difference is the proportions of bolt load in each
row. The bolt load differences of the separated composite laminate are the largest, the bonded are the second,
and the co-cured is the smallest.
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Fig.1 Dimension of test specimen
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Table 2 Assembly relationship of test specimens
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Fig. 2 Layouts of strain gauges
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Table 4 FEM analysis compared with experimental results
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