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A Study on the Fracture Mechanism of Basalt Filament and
Twaron Fiber Tows under High Strain Rate Tensile

Zhu Lvtao, Sun Baozhong
(College of Textile, Donghua University, Shanghai 201620)

Abstract: The tensile experiments of basalt filament and Twaron fiber tows at high strain rates were
carried out with split Hopkinson tension bar (SHTB). Experimental results showed that the mechanical
properties of the basalt Filament tows were rather sensitive to strain rate. From scanning electronic
microscope (SEM) photographs of the fracture surface, it is indicated that the basalt filament tows
failed in a more brittle mode and the fracture surface got more regular as the strain rate increases.
While the Twaron fiber tows failed in a more tough mode and the axial split will become more severe
as the strain rate increases.

Key words: Textile materials; Basalt Filament Tows; Twaron fiber tows; Tensile Properties; Strain
Rates; SHTB
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Fig. 1 Principle of SHTB apparatus and positions of strain gages
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Fig.4 Typical signals of Twaron fiber tows on the incident and transmission bar
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Fig. 5 Stress-strain curves of basalt filament at various strain rates
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Fig. 6 Stress-strain curves of Twaron fiber tows at various strain rates
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Fig.7 The SEM observation on fracture surfaces of basalt fibers at the various strain rates
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Fig.8 The SEM observation on fracture surfaces of Twaron fiber tows at the various strain rates
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