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Synopsis :

One of the most important and principal qualities required of hot-and cold-rolled steel
strip is good flatness and profile, Practical and theoretical studies into control systems
on flatness and profile of the strip and their applications in full scale 4-high mills have
led to the following conclusions and to the establishment of control method. (1) A
hot-rolled strip having such uniformed internal property as that from continuously cast
steel is desirable to get a cold rolled strip with good flatness. And a hot-rolled strip
having convex crown of 30~60 u without surface abnormalities leading to ridge
(so-called high spot) is suitable to get a good flatness and profile of cold -rolled strip.
Furthermore, some cold rolling conditions are discussed in order to optimize work-roll
camber, rolling schedule and roll bending force in cold rolling. (2) In hot rolling process,
the crown control method using on-line draft distribution change among finishing
stands and the edge drop improvement method by use of trapezoid-cambered roll have

been developed successfully.
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One of the most important and principal qualities required of hot- and cold-rolled steel strip is good flatness and profile.

Practical and theoretical studies into contro? systems on flatness and profile of the strip and their applications in full scale

4high mills have led to the following conclusions and to the establishment of control method.

o

cold rolled strip with good flatness,

leading to ridge (so-called high spot) is suitable to get a good flatness and profile of cold-rolled strip.

A hot-rolled strip having such uniformed internal property as that from continuously cast steel

is desirable to get a

And a hot-rolled strip having convex crown of 30~ 60u without surface abnormalities

Furthermore, some

cold rolling conditions are discussed in order to optimize work-roll camber, rolling schedule and roll bending force in cold

rolling.

(2)

In hot rolling process, the crown control method using on-line draft distribution change among finishing stands and

the edge drop improvement method by use of trapezoid-cambered roll have been developed suceessfully.
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Table 1 Rolling schedules in order to control the crown and the flatness of hot-rolled strip

... Stand
\‘-w.\ F1 F2 F3 F 4
Mode ™
Ty - - -
|
A 36.3 34.9 32.0 23.3
B 29.7 28.3 30.0 237
- ———
C 20.5 23.7 2749 3.8

— R L)
F 5 Fé F1 w Note
latter stands:
217 21.2 10.7 )
| Low reduction
S S — — _
Many stands:
28.4 97.2 14.7 fany stands:
FEqual reduction
[.atter stands:
.3 21.0 17.3 !
3 I High reduction



w11 Noo EEIREREE TIPSR B IR I
R I I O L A

R U B A AP i

- X yALFr ey B2l Phote.2
SHEHOHEAIOMAE oY i xR L

L.IJ.“;'JJ"C" :i'; 2 Fig 8 L% ool A
Lo FEFA A 1A TR

2 CpanZ B bl -0 B R

s
LAy T
CEE AL AL R A

bl Tl S Lo T A DEATHET L 1000 20 4
S 1 MR- IR N 6030 p R AL
el D TRE SRR i Wy I SRL R/ et
15 40T A, A POkl g d ey s Al
A hoa (A ARG TS, e PRI A 0T
g

sy koo, BRI LICATEEIN I S AN A
AR e A o L T LR j»_f.;.t b, a—nr

sl 2 Ty e OB AR FECIR E RO B )
P TR ERV D Bt Y Ok (A

'?QJ i‘fj “"H

S 24k 24, BRIREILE
aGE - AT AL 7

I'hoto.2 rolled strip flatness
I

Observation of hot

ihefore coiling! on cach scledule shown

in Vable 1

86

R R
120
I: ® MNew schedule
RIS o LConventional schedule
I
- ‘_‘e N
a4 N

goR, o 5

' s, o4& mode

S LN
: § o B made
E BUX
| i
o B Wﬁ .2 nd Exp.
& L0

L 1ot E"P R \N --C mode

- .%ol Ooff,i)__o
ol i 1 I 1
0 24 40 60 80 100 120
Number af coils
Fig. 1% Effect »f new rolling schedule on hot -rolled

strip crown
3+2:3 To¥bov7HE

VAR AR LA PR IND T SUS R BT A s
-'-Jb'f&' Mﬂl ¥ %; s fJ"/F]’?D'L’"Z?; AR T NNy A s
T R FLT A
VoF e o g, n]
Tz e LD
LIRDCE i e WIn L Rt

N
RIS

-7 % Fig 19iiv ke 7

é’:i]_;*j"iy‘z)ﬁ,l“(]j) o A2 g’ 07—

B p & EY T L R AL RO B AT Tig o)
RO T Ty

J 1‘11 at J}FI!HHUT?’j " f -l tlL*‘;{

I= aoo| q
A -
Y BEE)
F600 - ,
T 400 e
z e New tarbee WH \‘\-‘,_‘
% 200 eemes Corwentoral camoe WH. T
9
01.__ S T —_
G 200 400 “TR00
Distance from center [ mm)

4 Comtact load between work roll and roll-
ed strip
P Contact load between back up roll and

waork roll

Fig. 19 Schematic diagram of new trapezoid camhered

work roll and distribution of contact load per
width



i VI 1)

Lot Lo Th b, sl &M afishs 772
(EH) ~ 50u Ar%hiE 2 (EL) = 200mm 385757,
M 920 mm O HEHE & 46— 3. 8mm TN AE | 7255
LTk b, T T
{0 — S TR

g0 — L
AT — 2 b AR

5o LR R E p AR L %Wﬁmq
LY - A O THLL B A B R ﬂifﬁ\ L, Fhilg
SEA M FEO R A OB LI T s TR S
WaaT, fi¥u-—-nom e 7 ot
R D, FOFEE, ool Fo T A
G352 Finh b, Fig200 305 = EL = 200mm

RIS AL N A Il ) s /i S U s

Evwo > 770 CusolZ A9 52 &, Fig 211247
w77 EH

—

wun

[=]
T

B -920mm
~ A =520mm
0\\Ch30 EL=200mm

s

o

o
T

[¥a]
[==]

Edge drop, Strip crown {u)

0 H 1 1
o 25 50 ., U5
Effective taper height

{p) ta,

1
(%
[=]

T
e

Fig.20 Calculated results of effective taper height
{EH} dependence on edge drop and crown
of hot rolled strip

150
3,
—_ [s]
= B=920 mm
; -
z 100 EH-0
o L
a
& s0b EH=504 Ewn.o
CU; Ce-
L R S
e 0 . L . N
o i 100 200 300
w Effective taper
iength {mm}
~50

Fig.21 Calculated results of effective taper length
(EL) dependence on edge droj and crown
of hot-rolled strip

MR L7 f?!:.

=50pk Lo di e 2 ELD:

1o W 1979

Tl e e & 7 77 Cisall Firg g
gLy RN AR T\ EH# s Hh bk
oo B TR 75y R TII T |
EL NS rdrrows iy T xy 2o
W THIRAT A D EA A

Fig 22 45k 6 2 9 > Bt RO e 2 7
Rt ey T a— L R HUAS, R Lb
S LI S 1 A ot R i AT I v R
FOE R R PR Rl L Te b
TFE)KU'- Oy, FEARAIHL 100 "'120;1
F oz AR AR T 2 40 60 g &
‘ﬁﬁm?'{iiﬁﬁﬁ/z9¢/aL,x) AR A 4T
Wi 7 ey, F4, SRS NGy 7 e
- U A HLAA, Ty Y P e TAE G R
Hen koo ok '-’}LHJLJ‘.M',’J\«‘M HMApdurtgs L
Tund, IOy

}U/'/J/'<’}\é<4
PR N 7;1,-0)%1)1?}0)%*4- %

Td b

Lo

)’.7\(\,7

[

U TRt s A S
LAadisy 5o EH, fidkas EL il T
.

o Canventignal camber W.R.

120k @ FbH New camber W.R.

o)
]
Q

IN

o

(=]
¥

Edge drop Ewe-o [

O 20 L 60 B0 100
Number of coils

Fig.22 Elfect of new trapezaid cambered woark rolls
on edge drop of hot rolled strip

ol

4 %

M R LERE S BB £ 4R (2§51 A R L X
ey 4 ORI T, B 4 BRI
RO A . 5 L. O U Cr) TR RPY LRI A A
FodLm s st e 3 2oz, Bl Ik
Wiy, CROVERIIDRGR T S 1L S,




Vol. 11 Ne. 1 4' Was - dsit Akl 2 s o 53

(1) HHIFEAEM IRz L~ 2 L A (¥ 2 Dh 2 L Billie 080 s b,

L AT TFER OV IN VIR ) T 2L o {4) #Jur%%]iz—,ﬂrﬂmf/7r7/fil+~,u}cﬂ-4’ 7 Lfmm
SITIE G S A gD p v D T PR AR L Tue {2 hin s e
Flib BETH L, ~h sk MLEM ok —anst—en s 77 e OELEREL, - ED

BTRLAENEE LG 2T, w— st e SHIEHITRIEY 5 Z EATTHETH b D e
T T, WA HIZEVHEY S LT A, 111%’* PR F N ﬂﬂlm 7707 EELE

(2) ERIFFAER O 7a Y ulE, IR A CHa b, ARG Ry Hmfé‘}wfﬁ%
FoL7 U — AT 10 mm Ll h¢wﬁm,(miﬁ%iﬂﬁﬂi//FU/7¢M” Sl

7T A THIERR 7 T DI L, A ¥ oL ESE I 5;&&:; ) af
iR LS, Ty Fo TR T, fﬁ?%@ HEgETIERL YD1~ 227

ez g FizhbuTo - nBEsEe 215 TR L, BRI ESR A AR T T
EHALETHFTHAET S S St s, th%iﬁwiui‘%’}r LW T 4Ly 2 2 & Tl
(3) BBITIEM ORI ER1 -2 250 Froid $2280T34,

TR T Lo rdafieTH LA, LR TOHE P ks, ARPTE it B2 b T, T EERET
B BT RO T, SiE S L e mIERL BESE, MR WEEREOW I E fr.

& £ X #

1) Aoz, fab, Ot ge40 0 NG W ERIE B B (1973) 4, 61

2} W.F.Gilbertson : JISI, 203 (1965) §, 553

3 FRH SN Do AU AT R AL, (1975), 32

4 N, wIL HBEL. g, Aok EE, 64 (1978) 11, 5703

5) GEHI, JEHE, PRl sl AR ORRESE, 83 (1977) 11, 3668

61 gnlp. BRHH, SR, R, JEH D $E e84, 63 (1977) 11, 5669

TV ORI, LR, AUAL, RaEh, VR, £, b EEAUSSEWIE N AR T Sl R i (1978), 41

89 JERE, GmMH, B, R, RUS. Rk 0 #Rzfd, 62 (1876) 11, 540

Q) ML ar, MEEG RAES, RN ALAE GEOL MR, UL BIRNS3OR Rk LA R e S, {1978), 45

88



—EHETRL Y -4

T

AR BT - BT YT 0 E D L4 e I T

C—NAXA—AYNFEIEENV—D0 4 - LIRS

-
PRSP

BRI AR A

&9



	★j11-078-089
	j11-078-089

