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Influence of braiding angle on mechanical properties

of basalt composite pipe
TANG Jun,LIU Yisheng
(Faculty of Mechanical Engineering &. Automatic, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Basalt fiber/epoxy resin composite (BFRP) was taken as the research object, and low-speed
lateral impact tests were carried out for circular pipe fittings made of basalt composites with braiding
angles of 30°, 45° and 60°. The influence of braiding angle on the mechanical properties of basalt composite
pipe fittings was analyzed through experimental graphs, sample failure conditions and finite element
simulation. The results showed that under the same impact load, the composite pipe with a small braiding
angle had a higher peak load. When the braiding angle was 30°, the composite pipe suffered excessive shear
force because the fiber braiding direction was close to the axial direction, causing fracture of the basalt
fiber. When the braiding angle was 45°, the number of fiber fractures of the composite pipe was less than
30° but some plastic deformation occurred in the impact area. When the braiding angle was 60°, the
composite pipe caused stress concentration due to the large braiding angle, showing plastic deformation.
The finite element simulation showed that the force propagation speed of the composite pipe was faster
than 60° at 30°, and the impact damage concentrated on both sides of the upper half of the pipe. The above
research provides experimental guidance and theoretical basis for the subsequent research on the impact
mechanical properties of basalt composite pipes.
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