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Photoacoustic Method for Measuring the Thermal
Diffusivity of Optically Transparent Films

Takeshi KoBayasHI and Nobuya TAKABATAKE

Abstract

A simple photoacoustic method was developed with which we could obtain thermal diffusivity
of optically transparent films. This method was applied to an Acrylic resin films with two
different backing materials. The backing materials used were Phenol resin and Iron. It has been
confirmed that the method gives an accurate value of the thermal diffusivity.
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Fig.1. Schematic drawing of principle of the
measurement.
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Fig.3. The approximated error & of phase versus
normalized length x = d/s.
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Fig. 6. Experimental plots of phase @ versus w*.
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Table 1. Experimental results on the thermal diffusivity @, and B of Acrylic resin
with two different backing materiol.

Backing Thicness of 5 _» | Thermal diffusivity
material Sample [gm] Kx10 K; X10 @ [mm?/s] B
7 -1.83 | 1.47 0.13 1.34
Phenol resin 17 =321 0.842 0.15 1.04
33 —6.47 0.852 0.13 1.10
Iron 19 —0.08 17.7 0.14 0.02
Average 0.13+0.01
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Fig.7. Coefficient k, versus Thickness of sample.

BRI CEMES L EIPIEEEOHBAT KL TV

bDEELLND, ¥lcT7 7 ) AIE-7 =/ — B
fe 72y ABe-Sod LT, ThZhoBY
MED DL FRIZND B OfEIE, 0.9 &£ 0.04 &78-57,
choo BoESAIEEE FRAMRIEFELWEE
P Al

O % Vo OBKELTBALALRA(16)ICk T

Jo D—REH b 3R ORI HFIT A LAVR

EhTwd, ROABEEZHCTEREX 7 4 v 74
v LTRDE hORBOE I LT KA

Fig. 7 @R 7, Fig. TieR$ X 5 KBRS b BE
XICHHIT B LR TET,

5. #& U

HFRNC BB LR OISR Y L EFEE YT
BIET A R RN, TORIEETIE, ~yFv s
Mo PAEBCHT ARERINELRESLDT, LD
HAEEMEII R TR, £ LTRETE A v ¥ 7 H
DEHEREFhFhixtT % PABESOMHEELAE
FT50T, RRUANDORAERBFESMEOA 71 5 b
FEUEBEOREICHEY S 2 i, T hEhIC
W ABMEOKE X LMNHEECIFELYS XD T
HENBETDH 5,

2 £ X &

1) P.Charpentier, F. Lepoutre and L. Bartrand : J.
Appl. Phys. 53 608 (1982)

2) R.T.Swimm: Appl. Phys. Lett. 42 955 (1983)

3) M. Akabori: Y. Nagasaka and A. Nagashima:
Int. J. Thermophys. 13 499 (1992)

4) PR, EE M) TR 16 235 (1992)

5) AABMMFS: B~V F Ty 7 (BEE)

6) J.Opsal and A. Rosencwaig: J. Appl. Phys. 53
4240 (1982)




