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Abstract In this paper, the principle and experiment of the transient thermal gratings method are introduced. To
demonstrate the applicability of the method, the thermal diffusivities of semiconductors, metals, and alloys have
been measured by transient reflection grating method. As a result, the measured thermal diffusivities agree well

with the values of literatures. In addition, the thermal diffusivities of several alloy samples have been analyzed,

which illustrate that different alloy structures have different thermal diffusivity mechanisms.

Furthermore,

. . . . . ! . .
interfacial acoustics wave in the air above the sample's surface has been observed in the experiments.
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Table 1 Composition of the samples measured by X-ray energy spectrometer of SEM

Samples Composition /wt. -%
Pure silicon Si: 99.99
Pure copper Cu: 99.81
Brass Cu: 56.72; Zn: 43.28
Copper Cu: 87.31; Fe: 2.16; Cr: 0.94; Si: 9.59
Aluminum alloy Al: 93.36; Cu: 6. 64
Stainless steel Fe: 64. 25; Ni: 10.59; Cr: 16.58; Ti: 0.13; Si: 7.49; Mn: 0. 96
20 1 (a) pureSi A=59.13 um, 7=0.50 pus 20 _ (b) pure Cu A=42.00um, 7=0.19 ps
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Fig. 3 First-order diffraction intensity versus time
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Table 2 Experimental value, predicted value, and authorized

value for the thermal diffusivity of the samples

Thermal diffusivity /(cm?®/s)

Samples Experimental  Predicted Authorized
value value value
Pure silicon 0. 87 0. 89 0. 89t1u
Pure copper 1.17 1.17 1,170
Brass 0. 84 0. 88 -
Copper 1.12 1. 06 —
Aluminum alloy 0. 68 0. 88 0. 6704
Stainless steel 0.12 0.26 —
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Fig. 4 Decay curve of the first-order diffraction intensity (a) and corresponding spectrum (b) for pure silicon
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