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Noncontact Measurement of Internal Temperature Distribution

using Ultrasonic Computed Tomography
(The 2nd Report: Numerical Simulation and Experimental Measurement)

Motoo FU]JII, Xing ZHANG and Tooru KUMAMORI

A numerical simulation and experiments are carried out for a noncontact method to

measure internal temperature distribution of a solid using ultrasonic computed tomogra-
“phy (CT). The method is based on the fact that the sound velocity in a material depends
on its temperature. ‘Filtered Back Projection’ is found to be the most effective algorithm

for the reconstruction. To obtain an accurate temperature distribution, it is necessary to

measure the sound propagation time with high resolution such as 1 ns. In experiment, are

measured the temperature distributions in a concentric cylinder with 40 mm outer diame-

ter which is made of agar-gel and heated along center line with 0.Imm dia. platinum wire

heater. It is confirmed that the method could measure the temperature distribution inside

the agar-gel within an error of 0.1°C, except for the region very vicinity of the platinum

wire.
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Fig. 4 Reconstructed temperature distribution
with iterative method.
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Reconstructed temperature distribution

with Filtered Back Projection.
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Fig. 8 Schematic of ultrasonic CT scanner.
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