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Analysis of Light Reflection from Cold-rolled Steel Sheets and
Its Application to On-line Measurement of Surface Roughness

Yuichiro AsANO, Motoji SHIOZUMI, Kunio KURITA,

Tadashi YABE and Susumu MORIYA

Synopsis:

The relation between reflected light intensity and surface roughness parameters was analysed by

numerical calculations based on BEckMANN’s theory.

In addition, detailed analysis was made in case

that the statistical characteristic of surface topography deviated from the one assumed in the theory.
From these considerations, the conditions appropriate for surface roughness measurement were selected
in terms of the incident angle and wavelength of a light beam. The experiments under these conditions

gave good results for different kinds of steel sheets.

These results lead to the development and installment of an on-line roughness measurement system in
a TPL (temper and processing line) of Chiba Works.
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Fig. 2. Relation between 1/ g /T (or Ry/T) and
I, in the range of g=100~3000 with dull finish
samples. Solid line showes a theoretical curve.
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Fig. 4. Relation between 1/ g and I;in the
range of g<10(solid lines) and dependency
of &, on Vg (dotted line).
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Fig. 5. Relation between /g /7T and I in
the case of T=20~100 ym.

RIEE S 23 DFr. T DIE BOXIL DL TIRKOREENE
zZ bbb,

(1) I;<107¢ L7 b —fac SRRV S <T8h
AELEREREBOREBEZORELIT T,

(2) g>1 Tik Ra>A THH, MEHEE T
BHARTTRE, BB WL Ry & T ~OHFLEDNIWE
EREOERRMMAXRHBECEEYF 2 5.

(3) X7 w7 40 BOMABEREH C(r) B
FHoIEbLoERD 5.

(3)DERI VL, 2-1(4) TR XS5, &
IE & AT Cr) =e-G/IT)" L Lia, C=1(r=0)
T =2 mb +10% BEESLDL ZEAHFEZI LT
. FZTn OIEBLOEY 1=2+£0.2 LREL, O
Eeox0 [ CRIETEECOWTIEETS.

(8YRT 0,=0, (FTlebb po=1, F=1, 05y=0) &
LT

1(6,,0,) =Is=e- £+ —2A”—j;°° [e-80-0) —¢-8]zdr

g>1 @B WTIR(20)R0E 1 H x5 JUE 2HERSE
oo e (FEBRTETH I RORXNEES.

2
4 Jy
ChHREE UL e>]1 OBE, HESBHD [ ~D

FE13 C=1(r=0) fETAE<, BCHEEAHK C(7)
i

I= P JE Etc) P M SOTRR ¢:3 )

C(r) =e= /T =1—(g/T )% wrereneres
LRETES. 2R CHRAL,

cereenens (22)
s=¢/T &%

— 114 —



RERBOXRHBEEBITE LOF v 54 vEERENE~DILH 1099

80

€0
40 —
= 20 ]
2
S o
W-20
—
~-40 \‘\
-60
-80 T~
10 20 50 100 200 500 1000

9

Fig. 6. Dependency of ¢, on g.
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Fig. 7. Experimental results with dull finish
samples. Solid line shows theoretical curve in
the case of T=60um and dotted line shows
an experimental curve.
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Fig. 8. Experimental results with bright
finish samples.
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Fig. 9. Experimental results with stainless steel
samples. 2B and BA mean samples pickled after
annealed and bright annealed samples respectively.
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Fig. 11. Experimental results with bright finish

samples in the range of g=15~150.
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Fig. 12. Experimental results with stainless steel
samples in the range of g=0.5~10.
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Fig. 13. (a) Block diagram of the newly devel-
opped equipment. (b) Construction of the mea-
suring head.
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Fig. 14. Comparison of R, values measured by
a stylus instrument with those obtained by the
newly developed equipment.
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