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Simulation of Pressure-bearing Performance of Polyester. Fiber Reinforced Polyethylene Composite Pipes
Zhang Xuemin', Zhou Teng", Li Houbu?; Wang Pin", Yuan Zhanwei', Xiao Chunhong
(1. School of Materials Science and Engineering,-Chang’ an University, Xi’an 710064, China ;
2. CNPC Tubular Goods Research Institute, Xi’.an < 710077, China)

Abstract : Aiming at the problems such as heavy workload, high cost, and unclear influencing factors of pressure-bearing
performance test of fiber-reinforced plastic composite pipes, the influence of composite pipe production process on pressure-bearing
performance was studied by using finite element simulation analysis method. Based on the structure and material characteristics
of polyester fiber reinforced polyethylene composite pipes with the nominal diameter of 150 mm and the nominal pressure of
2.5 MPa, a finite element model of the composite pipe was established by the Halpin-Tsai model method. The effects of process
parameters such as the number of fiber layups, the fiber winding angle, and the wall thickness of the inner liner on the pressure-
bearing performance of the composite pipes were studied. The results show that the bursting pressure of the pipe calculated by the
established model is 11.105 MPa, and the relative error with the real pipe hydraulic blasting value of 10.75 MPa is only 3.302%.
Increasing the number of fiber layers, the fiber winding angle, and the wall thickness of the inner liner can improve the pressure-
bearing performance of the composite pipes. Considering the manufacturing cost and production efficiency comprehensively, the
optimal production process parameters of the polyester fiber reinforced polyethylene composite pipe are obtained as follows, the
number of fiber layers is 4 layers, the fiber winding angle is 56°, and the minimum wall thickness of the inner lining layer is 9 mm.

Keywords : polyester fiber ; flexible composite pipe ; burst pressure ; finite element simulation ; winding angle
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