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Development of Computer Control Techniques for Tandem Mill with Grooved Rolls
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Synopsis :

Kawasaki Steel has recently developed computer control techniques for a 4-stand
tandem mill with grooved rolls, which consists of set-up and dynamic control functions,
at the billet mill in Mizushima Works. The essential part of the set-up control, with the
main aim of controlling dimensions between bars, comprises sophisticated mathematical
models to precisely predict such rolling parameters as material temperature, rolling
force, and width spread. They are based on theoretical constructs and actual data from
grooved rolling. For dynamic control to achieve uniform sectional dimensions along the
length of the material, new sectional profile control techniques, utilizing roll gap control,
has been developed, replacing the traditional tension control system. As hardware
improvement, A.C. variable speed control systems were adopted in mill motors, among
which all the main motors are digitally controlled. As the result, the dimensional

accuracy of the product has been significantly improved in the mill.

(c)JFE Steel Corporation, 2003
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Development of Computer Control Techniques

for Tandem Mill with Grooved Rolls
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Synopsis:

Kawasaki Steel has recently developed computer control techniques
for a 4-stand tandem mill with grooved rolls, which consists of set-up
and dynamic control functions, at the billet mill in Mizushima Works.
The essential part of the set-up eontrol, with the main aim of con-
trolling dimensions belween bars, comprises sophisticated mathe-
matical models to precisely predict such rolling parameters as material
temperature, rolling force, and width spread. They sre based on the-
oretical constructs and actual data from grooved rolling. For dy-
namic control to achieve umiform sectional dimensions along the
length of the material, new sectional profile control techniques, uti-
lizing roll gap control, has been developed, replacing the traditional
tension control system. As hardware improvement, A.C. variable
speed control systems were adopted in mill motors, among which all
the main motors ure digitally controlled. As the result, the dimen-
sional accuracy of the product has been significantly improved in the

mill.
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Table 1 Specifications of the finishing mill

Equipment ‘ Specifications
Malker [HI
Unit 4x2
Type Horizontal mill x 2% 2
Vertical millx 2 x 2
Finishing Roll size 950 mmgh x 500 mm
mill Serew down @ Motor drive

{VH mill) Hydraulic drive

V1 stand 1/32.464
H2 stand 1/28.277
V3 stand 1/27.388
H4 stand 1/22.958

Screw up

Main drive gear ratio:

Maker @ Fuji Electric

Mai Unit : 4
atn moter
of fimishing VikH2:  AC1200 KW x 272/680 rpm

mill

| VAEH4:  ACL00 KW x 318/795 rpm

1 Control 1 AC-VVVF, digital ASR control
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Conditioning line

FEP: Front end processor
(HIIMC-08L)

Conhguration of the billet mill process computter control system
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Table 2 Examples of calculated data by set-up control

) Height| Width Temp.l Load Rollwgap Roll speed
Case [ Stand |\ " P8 (i) COT W | ) | )
VI | 115.1 | 150.1 | 830 ! 386 9.3 i 14.90
X Hz | 122.5 | 132.5 ¢ B37 | 363 7.7 17.81
V3 1100.0 | 138.4 | 843 | 268 8.3 21.5%
‘ H4 |t11.3]111.3] 848 | 250! 5.8 25.0
V1 ‘ 115.7 11507 818 | 369| 9.9 14,95
, | M2 |122.6132.5| 826 | 375 7.3 17.85
T v | 01,9 138.3 | 832 | 244 9.4 91,53
H4 | 111.3 | 111.3 | 837 © 267 5.7 :  95.03
: oow

Size =110 mm¢, Carbon=0.109%
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