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Introduction

Fiber composites, in which fibers are
oriented parallel to the surface, usually
exhibit anisotropic electrical and ther-
mal conductivity values. Inglehart et al
[1] used a photothermal beam deflec-
tion method to measure the thermal
diffusivity parallel to the fiber axis.
But as with other methods, which are
based on 'mirage effect’, it suffered
badly from the perturbation of the
sample surface by excitation beam,
mechanical vibration, the weak tem-
perature dependence of gas medium,
and also air currents above the sample
surface. Bertolotti et al [2] have im-
proved the technique [1] by introducing
‘transverse geometry’ arrangement of
probing beam. However, probe beam
approach limits its application to suffi-
ciently flat sample surface. In addition
to that, the technique is also vulnerable
to vibrations, misalignment and geo-
metric variability, which are always
present in on-line monitoring in indus-
trial environment.

Materials and Methods

The transient diverging technique uses
the transverse geometry arrangement
described earlier [3] but with major
improvement and simplification on
thermal wave generation and detection.
It makes use of the information con-
tents of the thermal wave observed by
an infrared detector, laterally displaced
from the heat source, following optical
pulse excitation of the sample. This is
in contrast to the converging technique
described by Enguehard et al [4]. The
former can be used to characterize
materials for their radial anisotropy
while the latter has the advantage for
detecting weak signals.

NTENSIFICATION

Tightly focused optical pulses from a
flashlamp will be used for the excita-
tion to illuminate an area of diameter of
~20pum on the sample. The thermal
waves are allowed to diverge radially
from the illuminated spot to cooler
region of the sample at rate determines
by its thermal diffusivity before they
are detected. Optical property is also
plays a part in determining initial tem-
perature gradient within the sample
subsurface and the way the detected
spot emits thermal infrared radiation.
Therefore, thermal wave as detected by
change in the emitted gray body radia-
tion can be analyzed to study the sur-
face and subsurface properties of the
materials.

The infrared signals are collected by an
off-axis ellipsoidal mirror at several
distances from the illuminated spot and
measured by using a room temperature
infrared detector.

Results and Discussion

The apparent thermal diffusivity meas-
ured from the standard sample was
found very much lower than that was
reported earlier This is mainly due to
the followings:

It is impossible to get very fine spot of
about 20pum from the flashlamp that
emit a diverging wide-band radiation.

Radial thermal wave generation is ex-
tremely difficult and highly damped
due to problem in (1).

Long and large beam spot of light pulse
leads to erroneous consideration on
heat loss beside complexity in the theo-
retical calculation although it was ini-
tially thought would substantially re-
duce cost by doing away with laser
source.
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Conclusions

The project was not very successful
due to inefficient thermal wave gen-
eration method. It should perform
very well by replacing flashlamp with a
laser source.

Benefits from the study
Expertise development in the area of
thermal wave generation, propagation
and interaction, and detection,
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