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Abstract : In order to systematically evaluate and compare the stability performance of domestic and imported poly(p-
phenylene benzobisoxazole) (PBO) fibers under different environmental conditions, the performance changes of domestic PBO-AS
and PBO-HM fibers, and Zylon-AS and Zylon-HM fibers from abroad were investigated under the conditions of avoiding light,
light, different solvent media and temperature. The change law of the key mechanical index of fiber tensile strength was analyzed, so
as to provide theoretical basis and data support for the process optimization and application range expansion of domestic PBO fibers.
In terms of methodology, the four types of PBO fibers mentioned above were selected as experimental subjects. A controlled vari-
able approach was employed to systematically investigate the influence of different environmental factors on their performance.

Experimental conditions included darkness, UV light exposure, various chemical solvents (such as acidic, alkaline, and salt solu-
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tions), and high and low temperatures, among other aging and treatment settings. Throughout the testing process, changes in tensile
strength were primarily used to quantify material stability. Comparative analysis was conducted to reveal the performance evolution
patterns and underlying mechanisms of different fibers under identical conditions. The experimental results indicate that the stability
of PBO fibers is significantly influenced by environmental factors, with regular variations observed among different fiber types.
Under light exposure and acidic conditions, all tested samples exhibite notable performance degradation, with domestic PBO-AS and
imported Zylon-AS, as well as domestic PBO-HM and imported Zylon-HM fibers, showing generally consistent trends. Further anal-
ysis reveales that light and acidic conditions induce cleavage of the oxazole rings in the PBO macromolecular backbone, leading to a
sharp decline in the mechanical properties of the fibers. In high-temperature environments, the thermal effect promotes molecular
degradation of PBO, similarly resulting in a significant reduction in fiber performance. In contrast, under dark and low-temperature
conditions, the mechanical properties of the fibers remain relatively stable. A comparison between AS-type and HM-type fibers
shows that both PBO-HM and Zylon-HM fibers exhibite superior stability in alkaline and salt solutions at room temperature , with
significantly slower performance degradation rates than their AS-type counterparts. This difference is primarily attributed to the
special densification treatment of HM fibers, which results in higher crystallinity and a denser surface structure, effectively delaying
the degradation process. A horizontal comparison between domestic and imported fibers reveales that, for the same fiber type,
imported Zylon fibers generally demonstrate better overall stability than domestic PBO fibers. Analysis suggests that this is closely

related to the more advanced forming processes and superior surface treatment technologies of the imported fibers, highlighting

areas for further improvement in the manufacturing processes of domestic fibers.

Keywords : PBO fiber ; storage stability ; solvent resistance ; light resistance ; microstructure
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Tab.1 Monofilament diameter , mechanical properties, and thermal decomposition temperature data of four kinds of PBO fibers

Tensile strength/  Tensile elastic modu-

Elongation at Thermal decomposition ~ Thermal decomposition

Samples Diameter/pm (cN-dtex ™) lus/(cN-dtex ") break/% temperature (N,)/°C temperature (Air)/°C
CG-PBO-AS 12.8~16.7 37.04 1034.9 3.9 673 631
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Zylon-HM 10.7~13.2 36.31 1489.1 2.5 661 622
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