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Polarization and temperature dependent BRDF
of titanium alloy rough surface
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Abstract; Based on the measured optical constants of titanium alloy TC4 in temperature range 298 ~
773K, the bidirectional reflectance distribution function ( BRDF) of rough titanium alloy TC4 surface
was studied by numerical simulation with the Monte Carlo raytracing approach. The effect of different
polarized light incidence, different surface roughness and different temperature on BRDF distribution of
rough titanium alloy surface was analyzed. The results show that, the change of BRDF distribution
with the incident angle and the roughness of titanium alloy under polarized light is the same as that for
unpolarized light. The BRDF of rough titanium alloy surface in incident plane changes with light polar-
ization has the same trend with that of smooth plate. The BRDF peak under TE light incidence is grea-
ter than that of TM light. The BRDF peak in specular reflective direction of rough titanium alloy sur-
face decreases with temperature increasing. In the temperature range studied in this paper (298 ~773
K), the peak changes within 10.2% . The effect of temperature on the BRDF distribution of titanium
alloy under TM polarized light is greater than that of TE light, which increases with the increase of in-
cident angle.
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Table 1  Optical constants of titanium alloy in different
temperatures at wavelength 1.55 pm
R 298 K 373 K 573 K 773 K
n 7.44 7.31 7.20 5.74
k 9.17 9.00 8.78 7.61
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Fig.1 Reflectivity of smooth titanium alloy plate at differ-
ent temperature under unpolarized light incidence
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Fig.2 Reflectivity of smooth titanium alloy plate at differ-
ent temperature: (a) TE wave incidence, (b) TM wave in-
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Table 2 Parameters of the random rough surfaces
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Fig.3 DRDF - cosf, of titanium alloy with different sur-
face roughness under unpolarized light incidence
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