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Development of Interstand Velocimeter for Hot Strip Finishing Mill

Yoshito ISEl, Tatsurou HONDA, Kazuyoshi KIMURA, Yukihiko Y AKITA and Yasuhiko BUEI

Synopsis : To measure strip velocity accurately between the stands of the hot strip finishing mill is effective in keeping the stable production and improv-

ing the strip dimension control accuracy. Two laser doppler velocimeters has been installed at F4 stand exit and F5 stand exit for evaluating

their durability and measurement accuracy. These velocimeters have achieved accurate and stable measurement in bad environment with

water splash and high temperature at interstand of hot strip finishing mill by implementing the effective countermeasures to environment and

improving the digital signal processing. F5 stand mass flow gage is calculated by using the F4 stand exit gage and the strip velocities mea-

sured by these velocimeters. The F4 stand exit gage is measured by existing interstand X-ray thickness gage. The evaluation results indicate
that the mass flow thickness has been measured within +0.46% accuracy and will be able to apply to the mass flow AGC (Automatic Gage

Control) at the hot strip finishing mill.

Key words : laser doppler velocimeter; hot strip finishing mill; mass flow gage; digital signal processing; gage control.
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Fig. 1. Principal of strip velocity measurement based on
laser doppler method.
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Fig. 2. Layout of hot strip finishing mill.
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Fig. 3. Layout of interstand velocimeter.

Table 1. Specification of laser doppler velocimeter.

Item F4 velocimeter F5 velocimeter

Working standoff
distance

1300+ 100mm 1000%100mm

0 to £15000m/min =
Frequency modulated type

2 to 10000m/min
Measurement range Non—frequency modulated

type

Accuracy*1 *+ 0.1%

Response*2 10msec

*1:Length measurement accuracy of calibration steel belt
*2:Measurement update period by signal processor
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Fig. 4. Relation between standoff distance and doppler sig-
nal intensity in case of calibration to measure steel
belt velocity.
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Fig. 8. Example of the strip velocity and measurement success rate measured by conventional signal processor.
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Fig. 12. Example of the strip velocity and measurement

success rate measured by new signal processor.
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Fig. 14. Comparison of the F5 exit mass flow thickness
deviation calculated by interstand velocity and in-
terstand thickness with the thickness deviation
measured by the F7 exit X-ray thickness gage.
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