
Thermal Analysis & Rheology

THERMAL SOLUTIONS
Determination of the Dimensional Stability of a Thin PET Film

PROBLEM

Polyethylene Terephthalate  (PET) is often used as a thin film
substrate for magnetic recording tapes.  These PET films are
prepared by rapid extrusion so that high biaxial orientation
and high dimensional stability are obtained.  Processors of
these films are interested in quickly evaluating their dimen-
sional stability (expansion) properties as well as the pres-
ence of a glass transition.  The latter is undesirable in the
temperature range of usage because the dimensional stabil-
ity usually decreases substantially at the glass transition
temperature (Tg.)

SOLUTION

Figure 1 shows the thermomechanical analysis (TMA) for
three commercial tape materials.  TMA is an ideal technique

for evaluating thin films since it directly measures dimen-
sional change with temperature.  Furthermore, since the co-
efficient of expansion changes dramatically at the Tg, TMA
is more sensitive for detecting this and related transitions
than differential scanning calorimetry (DSC).  The sensitivity
of TMA is particularly valuable in oriented films which usu-
ally have high crystallinity which further limits detection by
techniques such as DSC.

In this study, the results obtained indicated that the Tg's for
all three films evaluated were above the highest temperature
of actual end-use and that the dimensional stabilities up to
the Tg were acceptable for tape applications.  Above Tg,
tape C had the highest dimensional stability.  These TMA
tests were run using small samples (4-5 mm) in about one
hour, making this an easy method for evaluating the effects
of changes in process conditions.
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Figure 1. COMPARISON of PET THIN FILMS

C

B

A

 D
im

en
si

on
 C

ha
ng

e 
(%

)


