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Article Overview

Flame-retardant bundled tail fibers are fibers assembled into yarns or strands that resist ignition, slow burning,
and self-extinguish, suitable for high-performance and safety-critical applications.

Overview

Flame-retardant bundled tail fibers are designed to reduce flammability and enhance fire safety in textiles and
composites. Bundling fibersinto yarns or strands improves mechanical strength, flexibility, and processability,
while flame-retardant treatments ensure that the fibers resist ignition and slow the spread of fire . These fibers
are widely used in protective clothing, upholstery, industrial ropes, and fiber-reinforced composites.

Types of Flame-Retardant Fibers

o Synthetic Fibers. Polyester, nylon, aramid, and oxidized PAN fibers can be modified to be flame-retardant.
Treatments include chemical modification, copolymerization, or coating techniques to achieve non-melting
and self-extinguishing properties .

o Natural Fibers: Keratin-rich animal fibers such as wool, horsehair, and chicken feathers can be used in
composites. These fibers are biodegradable, renewable, and can improve thermal stability when treated for
flame retardancy .

0 Glass and Carbon Fibers: Often used in fiber-reinforced polymer composites, these fibers are inherently
non-flammable but require matrix modifications to prevent the "wick effect” where the polymer burns along
the fiber .

Flame-Retardant Mechanisms
Flame-retardant fibers work through multiple mechanisms:

0 Endothermic effect: Absorbs heat to slow combustion.

o Covering protection: Forms a char layer that insulates the fiber.

0 Gas dilution: Releases non-flammabl e gases to reduce oxygen concentration.

o0 Surface particle effects: Inhibits flame propagation on the fiber surface.

0 Droplet effect: Prevents molten polymer from spreading fire . Performance is often measured by the
Limiting Oxygen Index (LOI), which indicates the minimum oxygen concentration needed to sustain
combustion. Higher LOI values correspond to better flame resistance .

Applications

o Protective Apparel: Firefighter suits, industrial uniforms, and safety gear.
o Industrial Textiles: Ropes, umbilicals, hoses, and insulation materials.
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o Composites: Reinforcement in polymer matrices for aerospace, automotive, and marine applications, where
both mechanical strength and fire safety are critical .
o Consumer Products: Upholstery, curtains, and electronics housing where fire retardancy is required .

Manufacturing and Bundling

Bundled tail fibers can be produced viafilament yarns, staple fibers, or composite spinning methods. Bundling
enhances tensile strength, uniformity, and ease of integration into fabrics or composite structures. Advanced
techniques, such as dry reinforcement combined with resin infusion, allow complex shapes and
high-performance components .

Future Directions

Research is focusing on eco-friendly, non-halogen flame retardants, natural fiber composites, and intelligent
responsive systems that improve fire safety while maintaining mechanical performance and sustainability . In

summary, flame-retardant bundled tail fibers combine mechanical robustness with fire safety, making them
essential in high-performance textiles and composite materials.

In this review article, different approaches of enhancing flame retardancy of polymeric composite material and
their

Fire-retardant fabrics refer to the type of textiles that are designed to resist ignition and slow the spread of fire.
Fabrics of this

Asthe foundation of flame resistant clothing, flame resistant fibers and fabrics are critical. Learn everything

Several methods for improving the flame retardancy of polymeric composite materials and their impact on
various composite

The factors affecting the flammability and the standard test method for testing flame retardancy of textiles also
will be

The flammability behavior of natural fiber composites is extensively discussed. Mechanisms, factors, and
selection of

Specia Issue Information Dear Colleagues, Fire safety is an increasingly important factor in any society, and
both

Fiber reinforced polymeric composites (FRPCs) have been widely used in automotive, aircraft, airspace,
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marine and

Abstract Polyester fibers are often applied as filling materials, however, they are flammable and exhibit
melt-dripping. In

This article mainly introduces the combustion mechanism, thermal cracking characteristics, types, and
mechanisms of

Surface finishing is a convenient approach to endow polymers and textiles with flame retardancy without
sacrificing

For instance, fiber surface flame retardant treatment can be easier integrated into the plant fiber"s multistep
extraction

Exploring the Advantages of Flame-Retardant Nylon Fiber Flame-retardant nylon fiber is

The results show that the comprehensive properties of flameretardant modal/flame-retardant
viscose/meta-aramid

Natural fibers are increasingly recognized as sustainable alternatives to synthetic fibers in various industries
dueto

1. Textile treatments. Flame retardant materials can effectively apply to both natural textile fibre and synthetic
fibres.
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