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Development of Dimension and Shape Measurement of Hot Steel Sections

Kiyohiko Kawacucui, Tadayo Inoue, Kenn Inoue and Hiroyuki Marosa

Synopsis : There has been a demand for the development of a device to quickly measure the dimensions of products on hot rolling

production lines in large shape mills.

A hot rolling dimension measurement device incorporating six laser displacement meters which has been introduced
at the Kashima Steel Works of Sumitomo Metal Industries enables noncontact, high-speed, high-precision measure-
ments of hot-rolled products to be taken, thus solving the problems associated with the reduction in efficienc caused
by the need to measure the dimensions of products by taking a sample and making manual measurements.

This paper reports on the development, measurement principles, equipment summary and measurement results for

this device.
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Table 1. Comparison of sensor for dimension and
shape measurement of hot steel sections.

. Ultra- . . Radio-
Optical sonic Magnetic| Capacity graph
Distance between O O YaN A O :
sensor and target [mm] |10~10000{100~2000| 1~50 | 0.1~2 |50~2000

Sensing diameter [mm] |©0.1~1.0{ A10~50 [A2~100| O5~10 [A10~30

Accuracy [ratio] |©1/1000] A1/100 | O1/500 | O1/500 | A1/100
Safety for human O © © © A
Cost of sensor O O © © A
Total © A A O A
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Fig. 2. Schematic diagram of dimension and shape measurement system.
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Fig. 4. Mechanical configulation of C-frame and

arrangement of sensors.
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Fig. 6. Measuring items and points of 3 shapes.
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Fig. 7. Principle of dimension and shape measurement for hot steel sections.



Table 3. General specifications of the system.

Specification

H steel
Steel sheet piles
Unequal angles

ref. Fig.6

+0.3mm (20, standard T.P)
+0.5mm (on-line)

Items

Kind of shapes

Measured items

Accuracy

Ims(average 8~16 times)
0.1ms (basic)

Sampling time

8~20 sec./cycle
450~1000°C

Measuring cycle time

Material temperature

Semi-conductor laser
(A=780nm, P=10mw)

Laser displacement meter
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Fig. 8. Calibration results of the laser displacement
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(A) Measurement by hand
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(B) Measurement by equipment

Fig. 10. Configulation of standard test piece of H-steel and example of results of dimension measurement.

Table 4. Accuracy of each measuring item by using
standard test pieces.

H steel Steel sheet piles Unequal angles
Items Error Items Error Items Error
[mm] [mm] [mm]
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Web thichness] —0.15 |Web thichness| —0.2 |{Web thichness|0.03
tiy ~0.15 ti~—0.1 t] ~0.41
Flange —0.15 |Flange —0.21 {Flange —0.26
thichness tz| ~0.2| thichness t:| ~0.08| thichness t:| ~0.04
Web off —0.02 |Hight Ku| 0~0.4
center si, S2| ~0.13
Width K|—0.2
~0.4
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Fig. 11. Comparison between hot, cold measured
values by the equipment and cold measured
values by hand.
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Fig. 12. Influence of inclination on web off center measurement and effect of compensation.
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Fig. 14. Comparison between output of displacement
cleaning.
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Fig. 13. Explanation of thickness measurement
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