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Manufacture and Reliability Analysis of Impregnated
Poly—p—phenylenebenzobisthiazole Multifilament

BAO Yanling LIU Aihua ZHANG Chengshuang WANG Baiya CHANG Xuemei

(Xi’an Aerospace Composites Research Institute,Xi’an 710025)

Abstract  Impregnated poly—p—phenylenebenzobisthiazole (PBO) multifilament was manufactured by soaking
resin preparation and sample design. Chemical properties of PBO fiber and soaking resin were characterized by X-ray
photoelectron spectroscopy (XPS). Differential scanning calorimeter (DSC) was used to analyze curing reaction and
kinetics of soaking resin. Dynamic mechanical analysis (DMA) was chosen to characterize resin thermostability.
PBO surface and multifilament fracture were observed by scanning electron microscopy (SEM). In addition, casting
analysis was used to characterize mechanical properties of soaking resin, and the reliability of multifilament was also
indicated by tensile analysis. The results show that the soaking resin is a high matching recipe with uniform
infiltration and long storage life for PBO multifilament, which has firm tip reinforcement and short preparation period.

The tensile data of multifilament has low volatility , and strength dispersion is under 3%. This would not only improve

the reliability and stability of mechanical test, but also increase the efficiency of sample preparation.

Key words PBO fiber, Impregnated multifilament, Soaking, Strengthen , Tensile strength
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Tab.1 Basic parameters of PBO fiber
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Fig. 1 SEM morphology of PBO fiber
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Fig. 2 XPS full spectrum and Cls spectra of PBO fiber
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Tab.2 Content of elements and functional groups on

PBO fiber surface
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Fig. 3 XPS full spectrum and Cls spectra in FS—] resin
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Tab.3 Elements and functional groups content in FS—J resin
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Tab.4 Mechanical property of FS—]J resin
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Fig. 6 Macroscopic and microscopic morphology of

soaked PBO fiber
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Fig. 7 Macroscopic morphology of impregnated PBO
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Tab.5 Tensile test data of impregnated PBO multifilament
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