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Abstract — The effects of the thermal diffusivity, the thickness of the material, the period and the
radius of the heat source on the temperature distribution of a semi-infinite flat plate heated by a
pulsed laser were studied. The temperature of the solid was increased with time, but there exists the
steady fluctuating temperature, T,. of which period is identical with that of the heat source (pulsed
laser). T, was increased with the thermal diffusivity. If the thickness of the material was thinner
than the thermal diffusion length, temperature distribution depended on the thickness of the material.
However, if the thickness of a material was thicker than the thermal diffusion length, temperature
distribution was insensitive to change of thickness. The magnitude of T, was decreased as the
pulsed frequency or the radius of heat source increased, because of reduction of energy per unit
pulse or unit area. The magnitude of T, also depended on the wave shape of heat source. To
calculate the temperature distribution of the solid heated by pulsed laser, it is important to model the
wave-shape of heat source properly.
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Gold 4.55 0.4312 317.1 127

Silver 7.95 0.9836 426.7 165.63

Silicon 0.275 0.3856 160.5 95

Iron 9.94 0.6102 81.30 20.34
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Fig. 3. Increasing temperature of iron according to
time.
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a : radius of pump beam [m]
f : frequency [Hz]
f. : characteristic frequency [Hz]
j : number of half period
|3 : thermal conductivity [W/m - K]
Lo : thermal diffusion length [m]
n : number of period
P, P, : output power of laser beam [W]
Q : heat source [W/m’]
R,Z : eigenfuntion of r and z

T : temperature of sample relative to ambient tem-
perature [K]

Te : fluctuating temperature [K]

Ty : average temperature [K]

T. : cooling temperature of infinite period [K]
Th : heating temperature of infinite period [K]
T, : surface reflectivity

X2 ®M8AH AH1E 19994 28

t)

: transient time [s]
: steady periodic time [s]

Greek letters
o : thermal diffusivity [m?/s]
Ba, My : eigenvalue of r and z
A : optical absorption coefficient [1/m]
T : half period time [s}]
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