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Development of Computer Control Techniques for Tandem Mill with

Grooved Rolls

Synopsis :

Takashi FusiMoTo, Kazushi BABA, Kazuo ARAIL
Teruyuki NAKANISHI and Junjiro Y AMASAKI

Kawasaki Steel has recently developed computer control techniques for a 4-tandem mill with grooved

rolls at the billet mill in Mizushima Works.

These techniques consist of set-up and dynamic control functions. The purpose of set-up control is to
decide the manipulating variables (roll gap, roll revolution) which cause material dimensions to achieve the

aimed value by means of the mathematical models.

We have developed such presice models as to be applied

to on-line control. On the other hand, the purpose of dynamic control is to achieve uniform sectional
dimensions along the length of the material. Development has also been made on the new sectional profile
control technique to utilize dynamic roll gap control, firstly as a grooved mill. '

As the result of these application, the dimensional accuracy of the product has been significantly im-

proved in the mill.

Key words : rolling ; billet ; computer control ; grooved rolls ; set-up control ; dynamic control ; tandem mill.

1. #

KEBSFTHA T332 1984 £ 2 HICBEEI L, B X
CAYLy PEdulb LASIMTRMEM %2 EET 55
B THBY. KL ESE & oEf - FP{biRE
CREARLL, MKL-HEML - BELEF VT4 L WER
AE % ER L TV B2,

fLEIvTid, EghE 0@l - FELERE % e &
THo0, BHRAY L FRBICI A0 - VF ¥ AT
J—2FEHLTBNY, EHEELEY A X, #EITIE
L7z & 5K Rens, /72, ¥—24
LA TEMTHBHLEL y MILRES » FE L v
FAHASOEALITICLBEMEIE2EELCBY, I

~ o~ Yo/ FRAD B oy X

HIHHE Tk L W HERBE S ER S Tw b
DX - XEZGT, AR IV EFRICFLELE
eI VETERRIEBR ORE LT o 2. B, FLELESR
JFIED 3B TEFRTH > -5k Kb o T, FLEIE
HECHNDTEY T4 YU TN 4 AETHMIZE 2
Wr E F IR §ll # - MFPC (Mizushima Fine Profile

i

Control) # Bi%
o 7=%,

AR CEAKRESA TG4 L I VoS L - FLELE R 3
VET BRI IC o v TN B,

2. HEINOBE

HRIHEEI VTR Y — 2L ZEERAEM L DR
El oy b (110 mmg~230 mmg), #bF - BESAMFEH & %
ZAY Ly b (115 mmf~150 mm§) 3 X OHRH LB
(90 mmg~254 mm¢) %JEHEL T2 5. fEE I VDR
HAE%E Fig. 1 1RT. 203 VORI,

(1) VH (Vertical-Horizontal) ¥ 4 7® 4 X % » F{L

R I v

(2)F > 54 2% > PR 5 min LN T — L
FyryATY— 3

(3)A% v FIEEEB 2.5 m a8y k3

(4)1ua—n1pyx—kF5

(5) I VE$ 300 t/mm DEEIME IV

(6)LAIEIEIC B W THFMO 5 A F 3 » 7 [ETHlE

L, N"—ANRFHETEBEOR L

HEAT 61 4£9 H 1 HZ1J (Received Sep. 1, 1986)

* UG BIER (Bk) KB BERPT (Mizushima Works, Kawasaki Steel Corp., 1 Mizushimakawasakidori Kurashiki 712)
*2  JI|IEF Bk (BR) SRR 72T (Iron & Steel Research Laboratories, Kawasaki Steel Corp.)




FLELE ST 3 v EHER RIS O B % 1367

B v BN wn § o |
Motor
~ V-Stand concreé o
column 8
(1 ®
[ — N — £ -
=Wizi=} N ‘g
[ [

sg==] % i3
= . -
z 2
o

3
§%I
AT

H4 V3 H2 \2!
25m_ 25m _ 25m

as :'}&E o Pass line

Mill

90~250 ¢ 82150
Single grove roll
4

Rolling size (mm)
Roll type
Number of stands

Roll diameter 950mm
Roll barrel 500/620 mm
Total weight 880t
Distance between 2500 mm
each stands
Height Total height 5 500 mm
of . Height A 2400 mm
mill Height B 3 100 mm
Total length of mill 11 300 mm

Main motor

V1-H2 : 1200 kW

Capacity V3-H4 : 1400 kW
Control AC VVVF Digital ASR

V1, H2 : 272/680 rpm
Motor rpm V3, H4 : 318/795 rpm
G . V1:1/32.464 H2 : 1/28.277
ear ratio V3:1/27.388 H4 : 1/22.958

Sensor

Load cell 600t X 2/stand

Top hat sensor
Profile meter

Minimum bit 10 pm
Accuracy 70 um

Fig. 1. Specifications of the finishing mill.
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Fig. 2. Dependence of width spread ratio on
temperature.
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Fig. 3. Dependence of width on temperature.

BLEAMFER NS A= — DA TN FEHB LTV

L. INMBRCERELZ-707 « VETOEBEL D kO

7WEPEAT DR YE HA 24 v FHHIERIERE & 0ME*
Fig. 2 \Z/R 3. mERT & & L ICEI T idmd L,
REGRBICX DT ZOMENZEL L. 2T, WEEA
DG ERMEN ST A=Y —DATEBT L LT
X,

4-2 PREED V) DBEKREN
FERTIEEER T VIR I2 B XIFTIRE - KoD
EHmAEFAE LS, EBRIE 110mmg YLy Fru— L
B 0— VAR —EO&EMGET HE 25 > FREER R

1.4
S} 0
- £3 °
E ./ﬁ (]
3 1.2} 0o 52 /A;
& o }° 8
T ~ /0/9 °
o
o
g 10r—
%’ CZ
d e/e * 0.50
£ / o 0.21
=l 0.8 e 0 0.14
3 e 010
1 1 !
700 750 800 850 q00

Surface temperature (°C)

Fig. 4. Dependence of width spread coefficient on
temperature.
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Grooved roll profile
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Fig. 6. Calculation flow for on-line set-up con-
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Fig. 12. Dimensional variation with MFPC.
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