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Application of Tension Control System to Rolling Plant
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Synopsis :

The results of applying a strip tension control system to the steel rolling mill and process
line in our company are herein reported. In the hot strip mill, the authors established a
de-coupling control technique by applying the multi-variable control theory to the lopper
control system, based on the computer simulation analysis, and thus improvement in
accuracy of strip width was achieved. For the high-speed response main motor drive
system in the cold tandem mill, a speed response (wc) of 60 rad/s was developed, while
suppressing shaft vibration by interaction between mechanical and electrical control
systems. The authors achieved improvement in accuracy of strip gauges. As a result of
introduction of all the AC-motor drive system to each roller and construction of the
tension control system which achieves optimum distribution of strip tension, it has
become possible to improve production quality and realize high-speed threading with-

out trouble.
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Application of Tension Control System to Rolling Plant
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Synopsis:

The results of applying a strip tension control system to the steel
rolling mill and process line in our company are herein reported. In
the hot strip mill, the authors established a de-coupling control
technique by applying the multi-variable contral theory to the looper
control system, based on the computer simulation analysis, and thus
improvement in accuracy of strip width was achieved. For the high-
speed response main moter drive system in the cold tandem mill, a
speed response (@) of 60 rad/s was developed, while suppressing shaft
vibration by interaction between mechanical and electrical control sys-
tems. The authors achieved improvement in accuracy of strip
guages. Asa result of introduction of all the AC-motor drive system
Lo each roller and construction of the tension control system which
aclieves optimum distribution of strip tension, it has become possible
1o improve production quality and realize high-speed threading with-

out trouble.
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Table 1 Strip tension control in steel rolling plant

Rolling
plant

Controlled
system

Main technique

Purpose

(effect on producls}

Hot
rolling
mill

- Looper control

- Sheet bar free

+ Looperless

system in hot
finishing mill

tension control
in hot rough-
ing tandeny mill

control system
in hot finishing
mill

+ Modern control
theory (multi-
variable contrel
theory)

Cold
rolling
mill

+ Strip tension

control in cold
tandem mill

- High-speed
response and
high-accuracy
speed controf in
digital ACVV
drive system

« Improvement
of accuracy in
strip dimension

: Operation
without trouble

- Improvement
of strip shape

- Improvement
of accuracy in
strip gauge

+ Keeping olf
defects

Process
line

+ Strip tension

« Catenary cont-

cotrol in hielper
roll at vertical
type furnace

rol in horizon-
tal type furnace

- ATACVV dnive
system and all
DDC system
in strip tension
contrsl system

- High-accuracy

catenary conlrol
by catenary
depth detection

+ Keeping off
meander

- Keeping off
heat buckle

» Improvement
of accuacy in
strip width

- Improvement
of the quality
of production

« Stability of
strip threading

(7

Torsion bar

.

R B .
Torque Acceleration

Fig. 1 Schematic diagram of looper system
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Cross
controller
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Kygn: Mill ASR gain Ky on: Looper ACR gain
Tusr: Mill ASR time constant  T,¢y: Looper ACR time constant
S§: Laplace transformer A: Sirip cross section

Forward slip J: Looper inertia

I
E: Yang ralio T, Looper torque
I: Strip length

Fig. 2 Block diagram of looper system (multivariable controller)
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Fig. 3 Actual charts at cold tandem mill

(gauge meter)

(1) ] .- 2}

Mol No2 t:jﬁf_ﬂ
ME-AGC] iME-AGC MF-AGC

HPC: Hydraulic position control
TLC: Tension limit control

ASR: Automatic speed regurator
MF-AGC: Mass flow AGC
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Fig. 4 Mass flow AGC system configuration
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Table 2 Simulation conditions of cold tandem mill

Ttem Contents
Strip thickness 2.3 — 0.667 mm
Strip width 1 250 mm
Line speed 700 m/min
(last stand) i
D_istur[:fance of dH,=4H, +4H, /L ; 41
ISI;;:i[;)mmg Lm:Lmu Lmb k-_/— ’
thickness Lo
[Lma= 30m, d4H,=0.08 mm}
Low=4.5m, 4H,=0.01 mm
H;: No. i stand incoming strip thickness
h;: No. { stand outgoing strip thickness
Loa: Cycle of disturbance in case a
dh;: Deviation of No. £ stand outgoing
strip thickness
w.=10rad/s
]
Lo \/ w.=30rad/s
we =60 rad/s
3-51 0.5
=X
0.0 1 2 3
Mill stand No.

Fig. 5 Simulation result of gauge accuracy
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