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Preparation and performance study of steel wire winding
reinforced PE composite pipe for gas pipelines

WANG Jianru, SUN Baocai, JING Yang, HU Ruibing
(Gansu Province Special Equipment Inspection and Testing Institute , Lanzhou 730050, China)

Abstract ; Gas pipelines play an important role in energy transmission and supply,and in order to obtain gas pipes
with higher durability and stronger pressure, the preparation and performance of steel wire winding reinforced PE
composite pipes for gas pipelines were studied. High-quality PE materials were prepared, the amount of steel wire
with reinforcing layer was calculated , and steel wire winding reinforced PE composite pipes for gas pipelines were
prepared by combining adhesive resin. The pneumatic burst performance and bending performance of the pipe were
tested ,and the changes in compressive performance , elastic modulus of steel wire and steel wire dosage were verified
for the compressive strength of the pipe under different temperatures. The test results showed that the bursting pres-
sure of the pipe exceeded 30 MPa,the curvature was proportional to the bending moment,and the cracking was the
most serious when the pipe was 350 mm,and the elastic modulus of the steel wire would not affect the compressive
strength of the pipe,and the compressive strength of the pipe would increase if the amount of steel wire was large.
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Tab.1 Raw material details
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Tab.3 Burst pressure test results
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FHERH /s FEJi/MPa || FHERH/s K J1/MPa
10 2.15 70 19.78
20 2.45 80 20.15
30 2.69 90 23.68
40 5.74 100 26.95
50 15.45 110 29.88
60 18.66 120 30.01
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Fig.1 Bending moment test results
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Fig.2 Effect of temperature on pressure failure
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Tab.4 Perimeter change rate

EMKIE 30 CALFLA 80 CALEEAE 150 CALFRGE

mm MR % MR/ % MR/ %
50 3.45 4.63 5.24
100  3.97 5.04 5.96
150  4.05 5.61 6.04
200  4.82 5.93 6.86
250  5.06 6.17 7.08
300  5.95 6.58 7.92
350  6.28 6.97 8.14
400  6.12 6.15 7.99
450  5.04 5.96 7.81
500  4.28 5.84 7.26
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Fig.3 Effect of wire elastic modulus on pipe pressure
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Tab.5 Effect of steel wire quantity on pressure
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Uics MPa R MPa
20 5.25 120 14. 88
40 8.75 140 15.79
60 11.37 160 16.32
80 12.54 180 17.89
100 13.82 200 18.54
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