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EMEENASREBREERICEARTEVERTIE, RyF VRROFRIEBEFICERIY, KSal—iavitk
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R M 00 ak i Theoretical Analysis of Unstable Necking Process in Cold Drawing of PET monofilaments

Stress fluctuating phenomena (Unstable necking deformations) are especially observed in the cold drawing
of polyethylene telephthalate monofilaments. In the temperature range below glass transition temperature,
maximum drawing stress and fluctuating range of the stress are strongly dependent only on the drawing
temperature and these values decrease linearly with the rise in the drawing temperature. This phenomenon
can be explained by the relationship between the local temperature rise due to the necking deformation and the
critical necking stress of semicrystalline polymer. Furthermore, the deformation behavior of undrawn
monofilament with stress fluctuation phenomenon drawn below the glass transition temperature can be
theoretically simulated by assuming that the mechanical property of undrawn part of monofilament is
represented by a standard linear solid model obtained by adding a second spring element in parallel with the
Maxwell unit.
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