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A Spectroscopic Study of the Emission
from the Solids (Part 3)

— Effects of Surface Roughness to Normal Monochromatic
Emittance and Directional Total Emittance —

by Kimio KanAvyamMA and Hiromu BaBa

In this paper, a part in the chain of the investigations which have been made by
the authors on the emissive properties of the rough surfaces of the solids is described.
Particulary, on the surfaces coated with many sorts of paints, the relationships between
the surface roughness and the directional total emittance and those between the surface
roughness and the normal monochromatic emittance are measured experimentally by
means of increment of a sort of paint and change of the surface roughness. The basic
data of the systematic and detailed results concerning the emissive properties of the
flat smooth and the rough painted surfaces were obtained by means of adjustment and

analysis of the measured values.
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Table 1. Normal Tortal Emittances (Directly Measured Values and Computed
Values from Spectra), Surface Roughness, Apparent Refraction Indexes,
Roughness Shapes as well as Thickness of Coated Films.

N Kt e | e Ha Hrus % 40) P B s
(1) () ¢ ©) (mm)

0/1 | 0.933 0.955 0.3~ 0.7 0.3~ 0.8 1.7 ~90 ~90 0.143

B 1/4 | 0.947 0.963 6.0~11.0 4.0~10.0 1.7 ~75 75~60 0.151

& e 1/2 | 0.957 0.972 9.0~14.5 10.0~16.0 17 60~45 60~45 0.284
2/3 | 0.964 0.969 9.0~19.0 9.0~19.5 L7 ~45 60~45 0.409

0/1 0.950 0.933 09~ 1.2 1.0~ 14 1.6 |3 ~90 ~90 0.074

- oz 1/4| 0.953 0.963 5.0~ 85 5.2~ 95 1.6 ~60 ~T5 0.083
7 v 4 ]1/2| 0955 0.961 10.0~15.0 9.5~13.0 1.6 ~60 ~60 0.242
2/3 | 0.957 0.958 12.0~15.5 13.0~16.5 1.6 ~45 60~45 0.281

0/1 | 0.949 0.942 0.4~ 0.8 0.4~ 0.9 1.6 [ ~90 ~90 0.111

1/4 | 0.955 0.953 3.5~ 5.5 50~ 6.5 1.6 ~90 ~75 0.106

T 1/2 | 0.964 0.952 11.5~13.5 11.5~14.8 1.6 60~45 60~45 0.178
2/3 | 0.963 0.965 12.0~15.5 12.0~16.0 1.6 ~60 75~60 0.268

0/1 | 0.910 0.927 1.3~ 20 1.5~ 25 1.9 ~90 ~90 0.073

5 4 b 1/4 | 0.934 0.945 6.0~10.5 5.8~11.5 1.7 60~45 75~60 0.180
7 v 4| 1/2| 0936 0.941 8.5~12.0 9.0~13.5 1.7 60~45 75~60 0.195
2/3 | 0.962 0.952 9.0~19.0 13.0~20.5 1.6 45~30 ~45 0.292

0/1 | 0.955 0.960 0.8~ 1.0 0.8~ 1.1 1.5 | ~90 ~90 0.066

o 1/4 | 0.961 0.963 55~ 7.5 5.8~ 85 1.5 ~75 75~60 0.085
777 %1 42| 0967 | 0974 | 11.0~150 | 115~165 | 15 ~45 | 60~45 | 0121
2/3 | 0.967 0.976 11.0~18.0 12.0~20.0 15 ~30 45~30 0.174

0/1| 0911 0.919 13~ 18 1.3~ 19 1.8 [ ~90 90~75 0.117

R 1/4 | 0.923 0.940 55~ 7.5 5.8~ 8.3 1.8 ~T75 75~60 0.133
7V =Y e | 0929 | 0933 | 115~155 | 120~150 | 18 | 60~45 | 60~45 | 0.184
2/3 | 0931 0.934 13.0~16.0 11.0~16.0 1.8 45~30 ~45 0.288
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(mm)
0/1 | 0.908 0.905 0.3~ 0.7 04~ 0.8 1.9 ~90 ~90 0.098
5 4 1/4 | 0.950 0.960 6.0~11.0 8.0~12.0 1.65| 60~45 ~60 0.140
gy =1 A A2 [F0.978 0.981 10.5~13.0 11.0~15.0 1.25| 60~45 60~45 0.312

2/3| 0983 | 0974 11.0~14.5 11.0~15.0 1.2 | 60~45 | 60~45 0.299

on| osse | 0912 | 12~ 17 | 14~ 18 | 20 ~90 ~90 | 0.064

| 4| 0939 | 0938 | 80~110 | 85~125 | 17 | 60~45 ~60 | 0.133
=¥ alim| 094 | 091 | 110~175 | 110~185 | 15 ~45 | 60~45 | 0263
23| 0969 | 0962 | 140~190 | 17.0~210 | 15 | 45~30 ~45 | 0324

on| 0876 | 0861 | 08~ 13 | 09~ 14 | 21 ~90 %0~ | 0073

14| 0899 | 0913 | 7.0~105 | 75~125 | 19 | 60~45 | 75~60 | 0.121

AV Y Y e 0958 | 0948 | 95~160 | 100~180 | 16 ids ~60 | 0.204
23| 0968 | 0959 | 10.0~220 | 100~235 | 15 il ~60 | 0378
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and the rough coated surfaces.
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Fig. 4. Normal monochromatic emittances and distributions of radiation
energies on the flat and the rough coated surfaces.
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