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Development of Hot Rolling Process Technology
for Higher Quality Strip Profile and Flatness

Yushi Miyake, lkuo Yarita, Keiichi Hamada, Yuji Hirose, Yozo Ogawa, Kou Toyoshima
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The traverse gage profile and the flatness of hot-rolled strip are important
quality requirements reflecting user’s demands growing ever more severe.  The
hot strip mill with a high capacity for profile control is required 1o consistently
produce het-rolled strip of good profile and flatness.  Also, 1o guarantee the flat-

ness of fimished products, control at finishing null alone is not sufficient and must

cover the cooling process as well,
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Kawasaki Steel recently established a hot strip mill rolling technolegy that
assures excellent profile and flatness by installing a tapered-crown work-roll shift-
ing mill (K-WRS mill), the company’s own development, and HC (high crown
control) mill at hot strip mills of Chiba and Mizushima Works respectively and

by extending the flatness control process down to the cooling stage on the runout

This paper outlines the technology, focusing on the results of operations.
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Fig. 2 Suitable hot rolled strip crown for products use
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Fig. 3 Comparison of crown control ability between new developed crown control mills and conventional 4-high mill
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f hot strip mills before refreshment

of stand

Number

. Roli size
s

B & vl b, RSB M - FEED BT B, &

Products

Product’s size

No. 1 Lot strip null 6
in Chiba Waorks

WR
BUR

BOG~700 b 1422 L,

1118~1 255 ¢ % 1 372 L {mm)

Mild steel

High carbon steel
Low alloy steel
Silicon steel
Stainless steel
(Ferrite phase)

Thickness:

Width:

1.2~12.7 ¢ (mm)

6510~1 310 W (mm)

No. 2 hot strip mill a
in Chiba Works

WR
BUR

647~ 755 gh ¢ 2 03

2L

1413~1495 %1032 L (om)

Mild steel

High carbon steel
Silicon steel
Stainless steel
{Austenite phase)

Thickness:

1.2~10.0¢ {mm)

Width:  700~1 880 W (mm)

Hot strip mill -
in Mizushima Works

WR
BUR

FOU~815 ¢ % 2 300 L
1470~1630 ¢ x 2300 L (mm)

Mild steel

High carbon steel
Low alloy steel
Silicon steel
Stainless steel

Thickness:

Width:

1.2~25.4 ¢t (mm)

7F00~2 200 W (mm)
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Table 2 bpeuhutxons of K-WRS muill at No. 1 hot strip mill in Chiba Works

R()ll s1ze

. ‘ Max. worlc-ro i shifr. M. work-roll
WR ‘ BUR ‘ Stroke | Force bending force
597 ~T700 ¢ x 1 ?OO L (mm) ‘ 1118~1255¢ x 1372 L {mm) ‘ 275 mm ‘ 100 tf 53 tf/chock (increase)

Table 3 Specifications of HC mill in hot strip mill of

Mizushima Works

| wr
IMR
BUR

Roll dia.

(85~ 585 ¢ %2330 L
(75~ 540 ¢x 2300 L
1340~1190 d x 2300 L

IMIR shift stroke
WR shift stroke

0 ~750 mm
4+ 150 mm

Hydraulic screw down

Cylinder:

Max. rolling force:

930 o % 20 st

Max. screw down speed;

Frequency response:

20 Hz (phase delay

2 600 tffstd

4.0 mmy/s

2 '90°)

Increase
Max. work-roll b

75 tffchock

ing force
bending Decrease

7'5 tf/chack (for only upper roﬂ)

Mill motor

DC 2 800 kW x 3fstd
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Fig. 4 Schematic diagrams of work-rol! shifting metheds in K-WRS mill
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a: Tin plate for drawing & ironing use (2.0#3 960 W)
b:  High carbon steel (L.8Efx 968 W)
c:  Stainless steel (3.0¢x1265 W)

Tig. 9 Typical examples of hot-rolled strip profile by taper ad-
tusting method in K-WRS mill

MBS, WROD7 A D 28 Sn, BERKDCE

—izdod EFRNT R o — VR R S WR AN F =k n
Bl EhTwiz, UL, WR & BUR S~y bk Bl isi
SR L O AT, WRA v x—oflavhaxd, Hyswy

NThFRER3HE Vol. 16 No. 4 1984 -

Width =

35X 8221 35X T4 W

Fig. 8 Improvement of strip profile by K-WRS mill

A BB & A E Feds o,

—%, HC : weil, LT WR & BURDIL, o=
KR 27 AR e —ov (IMR) &R L, iUk iiEc
BT R FAWICETAC © 7 5L S0k, WRON LV
¢ IMR &0 i EEMES LS B, CORREERNIZLD
WER D72 AT 2 & i, WRA LA —DORE L HEHNIA
D, SO IMRO L7 FRACWR N5 —HEHRTS S

Sk 0, WROAhARY BB AT CE, Wy 7 v v 2RI
I B o L ATE LR D,

s, WRIC L7 MR 2 2 210 L0, WR ORI
L=l s 3y L E — S VATECA S, Nt A e b
Mk LT 7B, Wi, HC tadddign —vo 7 b s WR
vFnEBRER s 5y LS WR 2T pZRB A R
o MNLEEEA A L, BN T O 7 5 VAR T v Th
B, FEF I — W [T, MR O LA &, Wb B Ay e —
b2 ) = FEREE A RELL D 720 DR e F R L A D AR D [EAE T B

4.2 EBRERCHIC > TOHLRRT

A2V T -HiHENDEERAY L FH
Aehs A bR Ry F T S LR A LR S, @R 5
e ZULOC, BRROC L DHEE L7z 2 0 )% Table 4
VR, MR od o R, R vl sy o (FT) KB
W, RIS O AR ORI AR L H S T
By WERD Y — 210 BT H R EEIRE N S D D 2 LA
DA, TEHM A BB L2 ARIE TR s D 0 il T A



FRT 4 P O N A FAE R BT CDHM 241

HC-mill
Conventional 4-high mill

()

Hydraulic screwdown

ZENNN

Electric screwdown /system

M) system

BUR
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'-:;2-————-.‘4____:\ IMR &= roll shift
’ r ra \
. \ Work roll
WR ~— <2 chift
-« [Roll hending force _, | A

oes not work|iworks hd
effectively effectively| [*<

L L

Strip crown control is difficult | |

Large strip crown control ability

Fig. 10 Comparison of crown control mechanism between conventional 4-high mill and HC mill

Table 4 Strip crown control ability of HC il {pm)

Amount of crown control®?
Case Products F7 single | F5,6,7, |F4,5,6,7
stand HC mill*? | HC mill®?
Mild steel
! 32¢x2100W | 102 136
Mild steel
2 3o¢x1200Ww | 18 115 131
; High-strength steel
3 2,37 1200 W 140 82 104
High-strength stEel -
4 zatxigoow | 17O & 9
Mild stee! .
5 6.0 4950 W 128 | 94 106

) Ca}cu]atlon condluon for crown control:
IMR shift stroke: HCi=Max~ —50mm

Roll bender 0~65 tfjchock
WR diameter 650 mm

IMR diameter  : 650 mm

BUR diameter 1320 mm

b The flatness was assumed as follows:
Inter-stand steepness= +2%
Final-stand steepness=0%
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Tig. 11 Comparison between caleulated and measured strip
crown at F7 stand after hot rolling
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Fig. 12 Effect of IMR shift stroke in F5~F7 stand on hot-
rolled strip crown
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Number of rolled coil from roll change.
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32th coil:
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7lst coil:
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Fig. 13 Change of strip crowns and profiles through rolling

cycle
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a: 4-high mill without WR shilt

{after 30 same width coils, 2.1 #x 950 W)
b:  HC mill with WR shift

{after 50 same width coils, 2.1#x 550 IF)

Fig. 14 Comparison of profile after a Tot of saume width coils
rolling between conventional 4-high mill and HC mill

| o

a 100 ulm 5
1T 7
A

g , /

{a) Without work roll shift
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{b) With work roll shift stroke of 80 mm

Fig. 15 Comparison of work roll wear contour between 4-high
mill {(F4) and HC mill (F7)
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Fig. 16 Comparison of gage accuracy between 4-high mill
with electrie screwdown and HC mill with hydraulic
screwdown
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Fig. 19 Schematic diagram of cooling device with shield plate
on runout table
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