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Crystal regulation and failure mechanism evolution of long glass fiber reinforced PA6 composites induced

by talcum powder
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Abstract : Long glass fiber reinforced polyamide 6 (LGF/PA6) composites are widely used in structural applications due to
their high strength and thermal resistance. However, the synergistic regulation of crystalline structure and interfacial failure behavior
remains a critical challenge. In this work, talc with varying contents was introduced into a 30 wt% LGF/PA6 system to investigate
its effects on mechanical properties and crystallization behavior. Dynamic mechanical analysis (DMA), in situ X-ray diffraction
(XRD), and fracture morphology characterization were employed to elucidate the underlying mechanisms between the structural
evolution and the failure mechanism. The results show that an appropriate talc content (<5 wt%) improves tensile strength, flexural
modulus, and heat deflection temperature of composites. DMA indicates that the rigid talc platelets restrict the local chain mobility
of PA6, enhancing stiffness while inducing relaxation heterogeneity. At the higher talc contents (>5 wt%), the dominant energy dissi-
pation mechanism of the LGF/PA6 system has shifted from fiber-matrix debonding and pull-out to near-interface matrix shear fail-
ure, resulting in significantly reduced impact toughness. In situ XRD and differential scanning calorimetry reveal that talc promotes
the formation of the y crystalline phase in PA6 under rapid cooling, weakening load transmission capacity under dynamic loading.
The research findings provide a theoretical basis of microstructural and interfacial engineering for the design and development of
high-performance multicomponent thermoplastic composites.
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Tab.1 Mass fraction of each component of LGF/Talc/PA6 composites

%

Samples PA6  Talc 1098 168 FB621  Whiteoil LGF

Tale-0  63.6 0 02 02 5 1.0 30
Talc-1 62.6 1 02 02 5 1.0 30
Talc-3 60.6 3 02 02 5 1.0 30
Talc-5 58.1 5 02 02 5 1.5 30
Tale-7  56.1 7 02 02 5 1.5 30
Talc-9  53.6 9 02 02 5 2.0 30
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