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Influence of elongational viscosity curve on Draw Resonance;

Yousuke ONO, Masataka SUGIMOTO, Takashi TANIGUCHI, Kiyohito KOYAMA (Department of Polymer
Science and Engineering, Yamagata University 4-3-16, Jonan, Yonezawa, 992-8510) and Hideaki ISHIHARA
(Advanced Fibro-Science, Kyoto Institute of Technology), Yamagata University, TEL 0238-26-3058, FAX
02380-26-3411, Email ono@ckpss.yz.yamagata-u.ac.jp

Key Word; Draw resonance / Melt spinning / Multi mode Maxwell model

Abstract; Draw resonance is known as a phenomenon that occurs in polymer processings such as melt spinning.
This phenomenon exhibits a periodical oscillation in fiber diameter in melt spinning. It is considered that draw
resonance is related to behavior of elongational viscosity because it occurs in an elongational flow. Therefore,
from viewpoint of rheology we have been compared our experimental results for draw resonance with theories
that have already been investigated. In the present study, we investigate how the elongational viscosity causes a
change in periodical oscillation by simulations using the Maxwell model for polymer melt. As a result, it is
found that the fiber becomes more stable when it is steep inclination of elongational viscosity to time. It means
to expect behavior of draw resonance from behavior of elongational viscosity.
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Fig.1 Influence of the slope until
elongational viscosity converges on a
constant value on draw resonance.
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Fig.2 Influence of the time until
elongational viscosity converges on a
constant value on draw resonance.
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Fig.3 Influence of the value of elongational
viscosity on draw resonance.



