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Preparation and enhanced properties of high-performance glass fiber prepreg tape for nonmetallic
pressure pipes
CHEN Debao', LI Zhaoyong’, YU Xiaonuo®, QIN Haiwang’, TIAN Huafeng’
(1. Hebei Yutong Special Rubber Hose Co.,Ltd.,Hengshui 053500, China; 2. Dezhou Intellectual Property Protection Center, Dezhou 253000,
China; 3. School of Light Industry Science and Engineering, Beijing Technology and Business University , Beijing 100048, China)

Abstract : To address the issues of severe corrosion, short service life and high maintenance costs associated with traditional
metal and glass fiber-reinforced plastic pressure pipes in oil and gas transportation, a high-performance glass fiber prepreg tape was
developed as a key reinforcing material for non-metallic pressure pipes to improve their strength, fatigue resistance, and aging resis-
tance. Continuous glass fiber-reinforced thermoplastic prepreg tape was prepared via the melt impregnation method using high-
density polyethylene (PE-HD) resin as the matrix. Process parameters such as extrusion temperature (180—220 °C) and impregnation
pressure (0.5—1.0 MPa) were optimized through practical enterprise production, effectively resolving the core problems of uneven
fiber distribution and insufficient interfacial bonding strength. Relying on actual enterprise production conditions, systematic tests
were conducted on the prepreg tape’s physical properties, bending fatigue resistance, torsional fatigue resistance, and high-
temperature hydrolytic aging performance. The results demonstrate that the prepared prepreg tape exhibits a tensile strength of 800—
1 000 MPa and a density of 1.52—1.64 g/cm?. When the support roller radius is not less than 15 mm, it can withstand 5 000 repeated
bending cycles without obvious damage. Under a 4 kg load, its torsional fatigue life exceeds 200 cycles—more than 3 times higher

than that of pure PE-HD. The high temperature hydrolysis aging test show that the tensile strength, tensile elastic modulus and elon-
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gation at break of the composites after high temperature immersion at 90 °C decrease faster than those at 75 °C. In summary,

through interface optimization and process control, a glass fiber prepreg tape with high strength, light weight and corrosion resis-

tance was successfully prepared, which can effectively replace traditional metal materials, provide key reinforcement support for

non-metallic pressure tubes,and provide a new path for the engineering application of composite materials.

Keywords : nonmetallic pressure pipe ;

mance ; high-temperature hydrolytic aging
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Tab.1 Repeated bending performance data of glass fiber prepreg tapes

Supporting roller ~ Tension
r:cri,ius (Izeg)/mm force/N Test results
1.25 After being bent once, creases appeared and it failed.
1.75 After being bent twice, creases appeared and it failed.
2.5 After being bent 20 times, the R-arc area turned white; after being bent 35 times, creases appeared and it failed.
3.75 After being bent 150 times, the R-arc area turned white ; after being bent 200 times, creases appeared and it failed.
5 30 After being bent 218 times, the R-arc area turned white; after being bent 280 times , delamination occurred and it failed.
7.5 After being bent 500 times, the R-arc area turned white ; after being bent 550 times , delamination occurred and it failed.
10 After being bent 1 200 times, the R-arc area turned white; after being bent 1 500 times, the glass fiber filaments broke
and it failed.
15 After being bent 5 000 times, there was no obvious change.
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