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Prediction Method of Long Term Creep Behavior for ETFE Foil by Using
Viscoelastic-Plastic Model

A

Kim, Jae—Yeol

Abstract

Ethylene Tetrafluoroethylene (ETFE) has been widely used in long-span buildings because of its light weight and
high transparency. This paper studies the short and long term creep behaviour of ETFE foil. A series of short-term
creep and recovery tests were performed, in which the residual strain was observed. A long-term creep test of the
ETFE foil was also performed over 110 days. A viscoelastic-plastic model was then established to describe the
short-term creep and recovery behaviour. The model contains a traditional multi-Kelvin part and an added steady-flow
component to represent the viscoelastic and viscoplastic behaviour, respectively. The model successfully fit the data for
three stresses and six temperatures. Additionally, time-temperature equivalency was adopted to predict the long-term
creep behaviour of ETFE foil. Horizontal shifting factors were determined from the process of shifting creep-curves at
six temperatures. The long-term creep behaviours at three temperatures were predicted. Finally, the long-term creep
test showed that the short-term creep test at identical temperatures insufficiently predicted additional creep behaviour,
and the long-term test verified the horizontal shifting factors derived from the time-temperature equivalency.
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(Table 1) Creep coefficient in respect of 3

stress

Stress 3 MPa 6 MPa 9 MPa

90D, 1.156E-3 1.171E-3 1.205E-3
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9,10, 3.895E-5 A.T6TE-5 1.658E-4

g1Ds 5.742E-5 7.837E-5 3.600E-4

91Dy 5.020E-5 8.295E-5 4.045E-4

g1Ds 4.986E-5 6.204E-5 3.237E-4

g1 D, 1.371E-6 1.383E-6 1.911E-6
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