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Electric Equipment for Japan’s First Home-Made
Large-Capacity Strip Mill

— Electric Equipment for Reversible Cold Strip Mill,
Supplied to Nihon Teppan Co., Ltd. —

By Masao Yamamoto
Hitachi Works, Hitachi, Ltd.

Abstract

Hitachi, Ltd. has recently delivered a reversing cold strip mill, which was
completed at its factory as the first home-made machine of its kind, to the
Osaka Factory of Nihon Teppan Company.

The main rolling mill is coupled to 1,600kW D.C. motor, and by controlling
the motor speed over a range from 150 to 300 rpm, the rolling speed can be
varied between 650 and 1,300 rpm.

The winding reels are provided on each side of the main roll and are operated
by 550 kW D.C. motor intermediating a reduction gear, thus to give a uinform
tension automatically to the rolled strips which are wound under the build-up
ratio of 1:3.

The accelerating and decelerating time is 10 and 7 seconds respectively. By
the adoption of Hitachi’s unique method, this tension is maintained at a pre-
determined value and so any possibility of ¢ off gauge’ is prevented even during
accelerating or decelerating operation.

The D.C. motor is designed to have excellent commutation characteristics
which allows commutation to be effected without spark even under 200% over-
loading, and its rotor gives very small GD? value so that the accelerating or
decelerating current is prevented from becoming great.

It makes a feature of this machine that the new divided pole type HTD 1is
adopted for a uniform control of rolling speed and tension, which develops little
error in controlling and responsivity of large amplifying rate, and enables a
stabilized controlling. Also, for the controlling aimed at the constant rolling
speed and tension despite the variation in source voltage and frequency the HL
generator of Hitachi’s unique design is employed which provides a standard for
the constant voltage.

The most important control is for tension of the winding reel. Although it
is idealistic to read the tension on steel strip directly on a tension meter, but
in this rolling mill such a method that the tension is kept constant by making
the current of reel motor constant because the construction is not suitable
for the provision of tension meter on the mechanism. In this method of
controlling, however, there are several problems to be solved such as the
controlling of static tensions or of tension during low speed operation, the com-
pensation for acceleration or deceleration, the constant tension for full speed
winding, the compensation for no load loss of the reel motor, etc. These
problems having been solved satisfactorily, the machine has attained to afford

extremely stabilized, accurate control.
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of the Reversing Cold Strip Mill
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Table 1. Rolling Project for Main Rolls
e T (mm) g @R ELEEH WEREE WEEECK E L E N MEeEn Rk
A B | # @ | (m/min) (rpm) (kW) (V) (%) (A) (A | (A)
1 2.3 | 1.5 | 200 150 1,530 750 100 | 2,170 2,470 1,740
2 1.5 1.0 200 150 1,462 750 100 2,070 2,370 1, 650
3 1.0 0.66 230 172.5 1,292 750 87 1,830 2, 230 1,270
4 0.66 0.46 300 225 1,165 750 66.7 1,650 2,330 690
5 0.46 0.36 360 270 820 | 750 | 55.5 | 1,160 2,130 | — 210
6 2,340 — 380

0.36 0.29 | 390 293

880 750 51.2 1,250
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Fig.26. Oscillogram Showing Acceleration of No .1. Pass of the Reel
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Fig.27. Oscillogram Showing Acceleration of No. 6 the Pass of Reel
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