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Method of Measuring Brick Thickness
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It is difficult to estimate the thickness of brick visually due to the complicated shape of the torpedo
ladle shell. Kobe Steel has developed a method of measuring torpedo ladle brick thickness at room
temperature using a commercial 3D laser scanner, which can accurately evaluate a damaged position in
a short time and visualize the damaged area. This method has actually produces highly accurate data
for the torpedo ladle brick thickness. Thanks to this method, the life of the torpedo ladle refractory has
been prolonged by appropriate repair and the usage of the torpedo ladle refractory has been reduced.
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Fig. 1 Refractory lining of torpedo ladle
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Fig. 3 Basis of laser scanner (time of flight method)
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Fig. 4 Procedures to measure the brick thickness using laser scanner
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Fig. 5 Schematics of measuring profile after use
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Fig. 6 Schematics of measuring outer TPC shell
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Fig. 7 Measuring method and results of brick thickness of torpedo
ladle
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Table 1 Specifications of 3D profile laser scanner

Laser power 20 (mW)
Specifications Beam size 3 (mm circle)
Speed 976000 (point/sec.)
of
3D laser Accuracy 2 (mm/second)
scanner Wavelength 905 (nm) infrared light
Virtical field of view 300 (° )
Horizontal field of view 360 (° )
Setup for Measurement time 2 (min.) 17 (sec.)
measurement | Measurement point 10’ (point)

Thickness of each brick
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Fig. 8 Developed figure of measurement results
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Table 2 Comparison between conventional method and developed

method
Boring 3D laser method
(conventional method) (developed method)
Measu_rement 1 - 3 point/time 107 point/time
point
N " repeated accuracy +2 mm
Accuracy *+10 mm degree of accuracy +20 - — 10mm
Measurement 20 min/point 1h
time
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Fig.12 Index of torpedo ladle refractory before and after introduction
of laser scanner
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