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Stringent requirements on the dimensional stability of polymer films used as substrates for magnetic recording make it
necessary to experimentally determine their anisotropic viscoelastic behavior. This paper deals with the measurement of
the time-dependent, longitudinal elongation and lateral contraction of 50 X 900-mm biaxially oriented orthotropic poly-
ethylene terephthalate (PET) strips. Two different methods are described for measuring longitudinal elongation, and a
laser-scanning technique is used for measuring lateral contraction. Preliminary investigations are carried out to deter-
mine the static Poisson’s ratio, to check the linearity of longitudinal creep with respect to load, and to investigate the
validity of the time-temperature superposition hypothesis. In addition, tests are described in which longitudinal and
lateral creep of the specimens are simultaneously measured under constant loads in temperature- and humidity-controlled
environments. It is found that the Poisson’s ratio has only a weak dependence on time, and, therefore, a good approxi-

mation may be obtained by treating the Poisson’s ratio as independent of time.

Introduction

When thin films are used as substrates for magnetic re-
cording, the requirements on dimensional stability become
increasingly stringent as the density of stored information
is increased. Geometric distortion of the data tracks ei-
ther limits the track density or necessitates the use of
complicated servo systems. Thus, the amount of defor-
mation to be expected of a substrate in a particular design
configuration is of special interest.

Dimensional changes occur in polymer films with
changes in temperature, humidity, and internal structure.
Deformation also results from the mechanical loading in-
herent in the physical configurations in which the media
are used. Such deformation may appear to be elastic if the
duration of loading is short, but otherwise most polymer
films behave viscoelastically. In particular, they creep un-
der applied load and partially recover when the loading is
removed. Therefore, the determination of creep functions
in controlled environments is needed for calculating the
amount of distortion apt to occur in any machine configu-
ration. A further distortion results due to the fact that

considerable stretching in one or more directions is em-
ployed by the manufacturer to give polymer sheets the
desired strength properties. This stretching orients the
molecules and results in a directional dependence of the
physical properties of the medium. Thus, the sheets are
anisotropic but usually have in-plane orthotropic symme-
try, i.e., there are two perpendicular axes of material
symmetry. As a result of the stretching there occurs for a
considerable period of time a partial viscoelastic recov-
ery. At room ‘temperature this recovery can continue for
many months.

Design data published by the manufacturers of these
oriented sheets usually assume the material to be iso-
tropic and elastic [1], and for many applications this is
satisfactory. However, when these sheets are used as
substrates for magnetic recording, the anisotropy and vis-
coelasticity must be taken into account for the reasons
stated, and the appropriate material properties need to be
determined experimentally. The complete character-
ization of these orthotropic films requires the experimen-
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