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Process of modification of continuous glass fibers using
an air plasma torch
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Abstract; The surface of a glass fiber is smooth and chemically inert, and polypropylene lacks polar functional
groups, resulting in poor interfacial wettability between glass fibers and polypropylene. In order to improve the in-
terfacial bonding properties of glass fiber reinforced polypropylene ( GFRP) composites, an air plasma torch treat-
ment device was constructed and used to deposit SiO, nanoparticles on the surface of continuous glass fiber bundles.
The wettability of the modified glass fibers and the interfacial shear strengths of the GFRP composites were meas-
ured. The effects of varying the distance between the nozzle and fiber, carrier gas flow rate and treatment time on
the wettability of glass fibers were analyzed by response surface methodology (RSM) , and the process parameters
were optimized. When the treatment distance was 20 mm, the carrier gas flow rate was 1.5 [/min, and the treat-
ment time was 6 s, the contact angle between the modified glass fiber and polypropylene decreased by 49. 8% , and
the interfacial shear strength of the GFRP composite increased by 94. 7% compared with the control group. The in-
fluence of carrier gas flow rate on the wettability of glass fibers is the greatest, followed by treatment time, whilst
the influence of treatment distance is the least significant. The optimized process parameters are as follows: a dis-
tance between the nozzle and fiber of 18 mm, a carrier gas flow rate of 1.7 L/min, and a treatment time of 7 s.
Glass fibers modified using the air plasma torch were prepared under the optimized process conditions, and the de-
viation between the measured contact angle (24. 6°) and the predicted value (25.0°) was only 1. 6% .

Key words: air plasma torch; SiO, nanoparticles; glass fiber; surface modification; wettability; interfacial shear

strength
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