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Profile and Shape Control in Hot Strip Mill

Ryoichi TAKAHASHI, Tsuyoshi NUNOKAWA and E:i TAKEDA

Synopsis :

A new profile and shape control system has been developed for use in hot strip mills at Wakayama Steel
Works and Kashima Steel Works.

The control system consists of variable crown (VC) rolls, work roll benders and work roll shifting de-
vices on the last three stands of the finishing train. These devices can be preset so that the desired strip
profile can be obtained. To achieve this, new mathematical models were developed which could be used to
calculate the thermal roll crown, the roll wear, the VC roll profile and the strip profile. These models are

considered to be suitable for use in online calculations.
Key words : rolling ; computer control ; modelling ; process
flatness ; strip crown.
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Fig. 2. Schematic drawing of shape meter.
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Fig. 14. Examples of strip profile control
(1250X 2.3 mm).

5. ZHFTa1—NTIY—FEE

BEEHERTIEIALVF—%HME LT, No 3
CClAdy FAM) 9y 7INFERILL, BRRAT 7%
BEEHRERMBFICEATHABERRLE 20T,
COR, WMEOEEENEZYM D 720, No. 3CC X7
TEMMo CC THAEINI-AFT T2 RELTERET S
SE A, THEMFICERL, S5IICEXDNT
NERE LIS T B 0, AF Y a— 7 ) —EES
FEELENEEE 25, ChAOFEE LTHTT 7 4

I
500 a
E%"Oo Case B °
2 O 300 *—e—o S
PSS o s Case A
200
&azx 100 Case A_ / &-50 target crown 60um
o =
> ol n L L L " L L )
600 400 200 O 200 400 600
3 £
g 3
g o o
3 & Case B
Z g a” target crown 30 um
-
@ =t L " s s : i N
" 600 400 200 O 200 400 600
Distance from center (mm)
o =400
LS
£ <1000
= ©
'g " 600
£ 3
E c,? 200
e T
&:2 © O[WMWW“—
2% 400
g $ 200t
SR 2= .
>a® 0
Target crown +10
. m
B e et ot S ik M
§ E 20f - - a T T I T Y SR R LT S AT
g~ o Measured - 10pm
E \ . A . P : . —
@ O 10 20 30 40 50 60 70 80 90

Number of coils

Fig. 15. Example of strip crown variation within
one roll change. td

88

g oo N ®
o O O O

- N Wb
[oleele]

Measured crown (edge25mm) (um)

1 I 1
01626 3030 50 60 708090 100
Target crown (edge 25mm) (pm)

Fig. 16. Result of crown control.

A A A R s Bl 7 R A N a2y -
B, Kyid VCu— WEHIZEABNNy 7Ty 7u—)b
259 Y OEALETHS.

RIBERR % Fig. 17 IORT25, T4 VEmRTRAEL
P PBEARIIERPICEBIESRTWS.

Vo EHERIBESY 27 A2 L, AT a—NEl#%E
BT A EDHREE DT ‘

Fig. 18 o3 HITix, WE - IO BATHIK, F—
RSB ARSI 2 RIFICERLTD, 777 Vi
HE £20 pm DAICHIBITE TWa. RICZE—1&
BRSO — VERERTOR 70 7 4 VEIRTA, N
A 2Ky b (BREEE) OrVWERFLETO 740 E%D
TWh. B, TOBO— VERELMHREEL-DIC]
A NVEETEIWS0mm ¥FoU—27u— vk 7 b3S
7.

6. #&

Fy PAMY v FI ORI 7 1V - FHEHIHEE
2B L, ERERE TEMIILEKET - BRSO
BREEIH Y 27 @A L.

AHIHS A7 23 EINVREIAY Y FIIRES
mVCu—nVv-sdjv—sa—- ARy ¥—.g—7
O— 37 MEEE, AEIVHOKRES KSR
7 4 VE - FHESI RO S 2HHT A TR AT Y
Ca—9—D0bk5, ‘

K AT LDOBREIEI DXL B,

(1VRVRZ 99 2§ 500 VC a— VETS -
O— Ry FHERESTS 7Y £y Ml '

il

—212 —



Fo FAFY v FINICBITABRTT 7 4 - FHEEHIE 1409

E(O) %(b)
E§ 100 ef 100
25 S8
B; 50} Fi= 50
:E - L‘ ::8
€8 ol 88 0
s3Gooor W W szgow
o8& 1sof 22 R 150
>ago ot 5= 0
- 3

@ E'§
GE °" ? o e °

Coiler on

]

A

Width

{mm)
g 8
T T

€
[
Irs)

-

Heod Tail

end end
- (a) Without shape control
~ (b) With shape control

Size : 1 259 mm X 2.50 mm
- Fig. 17. Example of automatic
Coiler on shape control.
- -
3|='oous ke prd'lez.e x1 260mm

Number of coils

(2 )u— VER -+ —< N7 5T V2 TREIEDI0
NDI—ru—NT7 bV REFRETS 7Y £y MHE
(3IVEREFOFHEFHNEFTIZH ETVWT VC
O—NVES - B— Ry FHERETH5 145 3 5 7l
i1
FEROBEELEBR TS0, O—-LOF— VT T
voEESZSYY - VC U LDAELSARUR O
TANkF T4 VEHETELBERNETVEE N

AL AFADERILICXOIRY 57 JAEEMLE, EE

Bl ic kR E ol EE H1F, WEME, AR VF—
IZHESLTWwA,

X 73
1) 35 f, LWEME, RHEE, mEFRER BtemT,

[
| ( ]
a_ an g I
"’E o] 8 \ iy ; :‘.}:E:Eﬁ"‘ :é.,“. . target crown 30pm
v ] et s e
EE ool Y RAE R GRIG B WA 105t colt 29x108d™
EE 20 RAAELERINIY }t WA ALY e T
+ JRp— -
3 F e ——esmee s a2 ¢ 5o 00| | o
c ) o8, o . .
£8 of PoUWETRTD %° oﬁ;? b 8 0 0obaP, T oy | B Fig. 18. Example of strip
£8 & -20F—- < .2 @00 — IR target crown 20pm J
2§ 3 e . crown control within
O < O 10 20 30 40 50 60 70 80 90 100 600 400 200 O 200 400 600 .
Distance from center {(mm) schedule free rolling.

23 (1982), p. 1188

2) mHE— & B LR, 72 (1986), S399

3) AM & RE =, EE: BHemnT, 16 (1975),
p.- 44

4) P. B. J Gravina: [l$2 > = VOB L E1E (1966),
p. 174 [FEEIE]

5) K. N. SHOHET and N. A. TowNsEND: J. Iron Steel Inst.
(1968), p. 1088

6 ) FTEFMEME, EHEERD: Sk, 67 (1981), p. 286

7) WEEOE & EB (HASMBSE) (1984), p. 101

8) FTEHEE, LHWE: BHemIT, 11 (1970), p. 29

9) BAER—, FEWER, AN W, SKRER, KA
S -4, 69 (1983), S355

10) SEdEE, ZeHfE—, BE K, BEFE: 052 £
WM TESHES (1977), p. 25

11) A%, hBEEs, Bk, LR BT,
23 (1982), p. 1201

—213—



