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ABSTRACT

With the rapid development of China's civil aviation industry, CF/PPS (Carbon
Fiber/Polyphenylene Sulfide) thermoplastic composites are more and more widely used
in civil aviation. The research goal of this paper is to design different lap slopes by
designing themselves, prepare and weld composite plates, and through the tensile
experiments and finite element simulation analysis methods of the plates, compare the
data to reveal which slope has better mechanical properties, and propose the best
welding process.

In terms of material selection, the composite laminate used in this paper is a
thermoplastic composite material, because the thermoplastic composite material can be
melted for welding, and compared with thermoset composite material, the
thermoplastic composite material has better heat resistance and corrosion resistance, its
weight is lighter, and it also has better strength and stiffness, which has more prospects
for development in the manufacture and maintenance of civil aviation aircraft. In terms
of experiments, the preparation of composite laminates was first completed by using a
flat vulcanizing machine, and then the welding equipment independently designed and
optimized by the Civil Aviation University of China was used to complete the welding
of composite laminates with the best process parameters it explored, and then the tensile
experiment was carried out in its grouping, and the data was recorded after completing
the tensile experiment, and by comparing the peak of the ultimate load strength and the
length of the loading time, it could be analyzed that the greater the connection slope of
the composite welding joint, the better the tensile performance. Then use ABAQUS
finite element analysis software for simulation analysis, under the action of
intermediate pressure load, compare the specimen with different slopes in the case of
the same displacement at the joint, the required load size, and finally conclude that the
larger the slope of the connection method, the greater the load required, that is, the
bending resistance is better, the combination of the two experiments can draw the
conclusion of this paper, that is, the welding method with the greater the slope slope,

the better the tensile bending performance of the composite plate.

Key words: thermoplastic composites; Finite element analysis; resistance welding;

mechanical properties
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