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Automatic Flatness Control System in Tandem Cold
Rolling Mill for Ultrathin Gauge Strips
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Synopsis:

Recently, the necessity for more accurate automatic flatness con-
trol has increased because of customers” requirements for cold-rolled
steel sheets with a thinner gauge and better flatness quality.

In April 1988, the authors installed a new flatness control system
at the 6-stand tandem cold rolling mill, which rolled mainly ultrathin
gauges, at No. 1 cold rolling plant of Chiba Works, This new au-
tomatic flatness control system consisted of actuators and a contact
roll type sensor.

Through accurate simulations of the effect of flatness control, the
authors chose two actuators for this system. One was an increasing
and decreasing work rol hender. The other was a zone-controlled
roll coolant system which permitted adjusting of the distribution of
the coolant flow along the strip width.

Using this system, a complex distribution of steepness was con-
trolled, for example, not only a quarter buckle but also a simple cen-
ter buckle or edge wave.

As a result, the maximum steepness of the strip has been de-
creased to 0.8%, and troubles with the process and defects caused

by poor shapes have been drastically decreased.
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Table 1 Specifications of &-stand tandem mill

Fully continuous

Type 6 stand tandem (4-Hi)
Rolled material Mi{(dfc::et?rll plate, TFS, GI)
Max. mill speed {m/min} 2 260

Delivery thickness (mm) 0.1~1.0

Strip width (mm) 508 ~1 295

Work roll diameter (mm) 495~610

Backup roll diameter  (mm) 1270~1427

Max. roll bending force
(tfjchock)

435 (increase)
45 (decrease)

Direct

Application
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A Conventional entry-side coolant (hending force:0)
B : Delivery-side coolant {bending force: ()

C : Delivery-side covlant + Decrease bender (— 35 tf, chock)
D : Delivery-side coolant + Spat cooling
+ Decrease bender (—33 tf. chock)
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Edge Center Edge
Strip width

Fig. 1 Simulation of steepness (Coolant temperature 25°C,
0.17 mm gauge x 750 mm width)
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Table 2 Comparison of actuator between conventional system
and developed system

F Conventional Developed
! system system
Work roll bender force
Upper limit  (tf/chock) 50 ! e
Lower limit  (tf/chock) 0 —45
Coolant £
Location Entry side Delivery side
Number of channels — 26
Channel width (mm) — 52
Flow leve! — 8

* Symmetrical and asymmetrical
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Table 3 Specifications of shape-sensor

Roll diameter (mm) 313
Accuracy (20} {(I-unit) 2.6
Period of output (s) | 0.35
Number of channels !
52-mm wide channel 10
26-mm wide channel 30
Total 40
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Fig. 4 Schematic diagram of automatic flatness contral system
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Fig. 7 Example of roll bending control
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Fig. 8 Effect of roll bending control
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Fig. 9 Effect of delivery-side coolant and spot cooling
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Fig. 10 Effect of roll bending and roll cooling control
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