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Strip Temperature Measurement by Measuring Roll for Continuous Annealing Line

Hiroyuki Serw, Yasuhiko Masuino, Yasuhisa Nakanva and Hivoyuki Ocawa

Synopsis : In order to measure the emissivity of cold strip in the furnace of Continuous Annealing Line (herein “CAL”), an approach
using the temperature measuring roll and radiation pyrometer has been applied at the Chiba works. The temperature
measuring roll is a hearth roll in which some thermocouples are installed. The thermocouples are buried inside surface
of the hearth roll. The signals of roll temperature are taken out via slip rings which are equipped at the end of the roll
axle. There is very small temperature gradient across the roll shell on which the strip contacts, and the heat flux in
the transverse direction is also small. Therefore, at the portion enough inside from the strip edge, the roll temperature
can be equal to the strip temperature. The emissivity can be calculated from the measured values of the temperature
measuring roll and the radiation pyrometer which are equipped same position. The temperature measuring roll has been
used since the CAL operation started and the emissivities of various grades of strips have already evaluated.
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Fig. 2. Experimental furnace.

Table 1. Specification of radiation pyrometer.

. Wave Measuring
Section Dgt:sité:g Length range
(«m) (K)
Heating . _
Section 1 Si cell 0.96 873~1173
Heating . ~
Section II Si cell 0.96 873~1173
Cooling
Section 1(1) Ge cell 1.6 673~973
Cooling
Section I(2) Pbs cell 2.0 473~873
Cooling _
Section II PbSe cell 4 423~573
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Fig. 6. Heat balance model of temperature measur-
ing roll.
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Fig. 7. Measuring error of temperature measuring
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Table 2. Comperison of temperature.

Furnace Temperature (K) Strip Roll Line

Temperature| Temperature] Speed

1z 2z 3z 4z K) X) (mpm)
1075 1076 1079 1080 1076 1078 55
1080 1080 1080 1082 1077 1078 82

1078 1078 1078 1078 1078 1075 126
1080 1080 1078 1078 1076 1075 93
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Fig. 11. Emissivity of the strip in CAL (Steel grade A).

0.5 [—
0.4 |~
© o

> M
2 0.3
=
£
=
S 02
5
()
o
« 1

1000 1050 1100

Temperature ( K)
Fig. 12. Emissivity of the strip in CAL (Steel grade B).

0.7 r

06 r

0.5 ¢

0.4 r

03 r

Spectral Emissivity

1200
Temperature ( K)

Fig. 13. Emissivity of the strip in CAL (Steel grade I).
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