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Establishment of Initial Work Roll Crown
in Finishing Plate Mill

J.T.Kim,* J.H.Seo,*

B.W.Jung**

ABSTRACT

To find a way for establishing work roll initial crown according to roll conditions, computer
simulation for predicting plate crown in plate mill is done and effects of roll conditions on
plate crown is analyzed. Roll gap profile and plate crown are measured to be compared to the
calculated values, As a result, regression equation to establish work roll initial crown accord-
ing to roll conditions such as backup roll diameter, backup roll crown and work roll diameter

is obtained.
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Table 1 Conditions for measuring roll gap profile

Dia. of BUR (mm) 2000
Dia. of WR (mm) 1000
Length of BUR barrel (mnm) 4598
Length of WR barrel (xnm) 4724
Value of L4 (mm) 5918
Value of L5 (mm) 597
Crown of BUR (mm) 0.3
Crown of WR (mm) 0.45
Force for balance ton/chock 200

17327

17324718

| 2ehee &

o] 22
=

ol& 100 mn FHHow &233dld
L=
gzl =3l WR balance

i R

Db i

A
71 =
o 292
Fatach,
€7 open¥ ER ZHATE WR Aeldl H3
9 F 43 (EA close) B 7HtAT (F3HY 2%)

- 84 openF FHATE Aol &3t AHEA 7
A4 28 FAE Ae|ARTHE o8 S
B FAzeE 4 T2Rd B Hgrh

ox pu M

~

]
=

2.3 454 Qo1 B Eryu
4% 99719 & a4uge B

H44um(m)

A% 2 BUR &9 ¥%, WR
%9 Y, BURSH WR H2% v49q @99
), gaAs A% 9% WRY UBEY Fo=
7480,

g BANY ANolE Fig. 49 e BRELL of
£3, & 399% e 3 7HY 97 A,

45 2pUe A4, 99 2o B9 € wYe

Backup Roll

Py2 Py/2

J m 7 J

Pl) Work Roll
Plate

Fig. 4 Analysis model of 4-high mill

.75

FA 8

w3, 4 B9 2d4 2 714 E Hed) g8 =
A 715328 sgen, WRY 7123S WRS bal-
ance®o] 7ML A9 Ow, BURY 7134 & ¢
daFol ANAE AHY, Orz AsAD, HAX o
48 4208 Fa9a new 2,

h %) 93 P4 (WR) -
Nyg

21%(1) Dy (j) ~ ZP(k) Dy (k) =J o

q7]A,

k ‘WR 8 749 W&

j ‘WR/BUR B&99dM #879 ¥z

R() :WR/BURZ 85t @819 434¢¢
(kg/om)

Pk) gEAZEH WRel Hele= @957 "*‘Q

P, s

Dwr() ‘WR/BUR B&F QA 2871 93 j9)
2E

Dw(k) :WR £&7% 13 ko £8Z

J :WR: balanced

D & 524 w99 AR
- WRe] 234 ¥

Yy (i) = wER(]) Din(7)- )

+ZP(k)-DW(k)-am(i,k) @
BURS|-254]- ¥4
Y;(0) 5}”‘;1%(})-1?%(;)-%(:',1) @
o714,
Yo, Ywl) ' :BUR, WRel 20¥4124, 29

o 7l&de ZZ Op, Owz 3td 4% Zo A
convex® %4 #ez d9th ( - 1~Nwp)

aw, (k) WR FAHAY F¥AFA k £
Fk=1~Nw) ¢ FAdd dsF5E /1gd ¥

Agd A& A 1 $FFTG=1~Nw) 49 &



A% - AAY - AEe

E494)

awz i, j) ‘WR &wige] %A A j 2
TG = 1~ Nwe)dl S4d @85S 7189 39
I Aol & A 1 FEFEA = 1~Nw) FLelA 9
T 5489)

as(i,j) ‘BUR 4499 9@ j £E
T2 = 1~Nwe) 9 F4 @9et5<S 7Hen S87
Add 9% A i £272%(=1~Nw) FIIM &
449)

(*H WR/BURZ A&¥ @99 A%z2

Y,(0) - Yy () + A%y, + RG)/K,

= ~{Rey () + Rep(D}/2 (4)

4714,

Ws(c) 8 sl WR BE B F
Row(e): & 3¢RoAY & 23 &

(=) & 499 9P, 8 229 45 2
WR B9 ALO

a) & 499 9FAF, ()

F 2489 %E Fig. 59 Eolko] £& Id ARA
ALR 7pgste j 2% 749 9@ o AA) o @9
3135 7kt A, Al 1 £ 73S FH( 4 A7)
Aol w83 e g d49 Fes FAED
+ AL At Al e AE o] &SRt

Dj<idd(@p=8

L. 32 L 1 2
6= 5 | A4V GF 4 prn- L) + 22

K; :WR/BURZ &2ZF A 1 3 —2I% ~ 3P - B° ] 6
Row(i), Rop():¥7A% & £7] Z&E, convex 2 +D4( onl, s =3B -F) ©
e A4 49 goz HIan
4YBw:WR, BURY Ow, Op#9 A ¥4 2 j>idd @B
- -2 (e B Lnor) s 22
@ =18 998 S sy D=5 [(1”)( 2 ek el
H() = H(S) +[¥y () - ¥, (©) + Wi i) - Wy ()] 1 s aar o ]
x20- R+ Ru@ () + pr BNk =28 =3B ) @
o714, d7]1d, B &9 @AFoli, v poissont]®]
HG) E&873 A9 @ 54 5, D& € B399 43, 4= & Wardd A
He) ¢ Z29aAe] & 54 < vehdd,
Yule) 1§ FHidNe WR 234 ¥y |
Wai) 2873F oA #Fe] FZe /8 WR b) WRa BUR7ZE A8 4=, Ki¥
HyARF E7F 2X7 44X Foppl &°] 2719 FA7k] 7]
L4 o
Ax—oel (ot li ll —) b—Ax

{—ZF

.................

Fig. 5 Analysis model for influence coefficient, a(3,j)

76



PADTEHA A12A A 3E (19954 349)

q
Da
> Dis Do _ o
2
1
Da
q

Fig. 6 Contact between two rolls

A 4F9 $HATE o83 M= HYQY Foo
9 27 9F9 FAHTEE olEHo2 TH o
Fageh. Fig. 694 % 29 A7e] D1, Do, T84
A7t E1, Bz, PoissonHl »1, vo, @9EFF 7HEIAE
350 qf B¢ 54T HEF a'e

¢ /2 2D 2D

AN 1—2—) 8

“ =31 (3 " " ®)
2 2

C=§(1—v1 .,.1;‘.'_2“) )

n\ E E,

b= c-qM (10)

D +D,

A71A, K= q/a"‘o]t]-_

o FeTe] Y& o3 WRY HHAEO, ()
FAHFH WRES g Pl o3 & #H4
ARG LA IR s} & E7oiMe &
ol MssA He d B4 o BT WRFA B

P |_L

AR @i Zgste TXaFd oA 24 4&
ol gdld Tt d7|A= Fig. T3 Zol FFHez
T8 g9l Azldl AAA 249 AEE FHgsta of
Yo AT 2 P (PO /el Aeshe B A
Folle AHF, 0(,) 2 tozawa T FHY &9
A% o8] RHPFE Ajdeir

_V2

= 1 ) 4/ =
8, ) = - P(j)-{F(zi") + F(zi")} (D)
n-E,
4714,
1f+(z+£)2 +z+E
F(z)=1n 22
Iy 2 Az, Az
1 +z~-—) +z2-—
2 2
2+ 22 1(z+-A—z)2+1d2 +1ﬂ
2
+ 2.1 Az
1, Z+—
2
z-%z— (z—%)2+1d +1,
- ‘In 12)
1, ,_ A
2
z ==
Z;" =’Zi +'1,-| 13)

2.4 HFEH AlE#olH

A (1), 4elA BBHEY $=, Nwsarl o)1 1A
4= R() Nwell, dYwe 17] 5 NwpnA2 o &
A4 & dd2 sty g4 A o =Y
3toj dd 2UE BEmay AdS 9% ==Y
- L =

B
e R
v > .
A __[____ A ] .
‘-ﬂ:"li-ﬂ-' E

[ Z
L—Zi —

Fig. 7 Flattening of work roll



359

- XAy

Y9

PUT DATA

CALCULATE ROLLING
FCGRCE P(k)
| .

]
CALCULATE R{i), AYsw

v

CALCULATE Ya(i),

!

CALCULATE H(i),

Yw{i)

P (k)

P(k) = P' (k)

Fig. 8 Flow chart for calculating plate thickness pro-
file

"]“‘3':31101’& Z2Re A F, A T LA

, $5He AE B $dRA, E AlZ B9 A
H]’“Zi 55 99 & e 4y, 4dsiFe A4
A, G AL, dEd2Y 27 2 AL AE
Z79 A, 2y FoT FAH gtk AL w
e WA &5 BX T w2 Z9 X o)A
o fAsE2E ol f Ak, 7 2o F4¥SY 9
FALE AT T, dEIEAE 9 R L 4Yw
g Fagvl. 99448 gaussian elimination ¥

HE ol g3z, Fa R(Del 981 WR 2 BURY

Table 2 Rolling Conditions for calculating plate crown
Dia. of BUR (mm) 1900
Dia. of WR (mm) 1020
Crown of BUR (i) 0.35
Crown of WR (mm) 0.40
Plate width (mm) 2500
Plate thickness of entry side 27.0
Blate thickness of exit side 22.0
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Table 3 Example for calculated WR initial crowns

(Unit:mm)
BUR WR
BUR Dia. WR Dia. CrowI initial
rown
0.200 0.360
0.230 0.360
0.260 0.340
0.290 0.320
2000.0 1060.0 0.320 0.320
0.350 0.300
0.3280 0.280
0.410 0.260
0.440 0.260
0.470 0.240
0.500 0.220
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Table 4 Regression coefficients

A1 49.803804
B -2.762504
Ci -0.395251
Az 181,351
B2 -1,892.164068
Cz -0.108459
A3 -79,099,990
B3 -32,436
Cs 0.004721
M -408.252021

A1 "“‘Ag 1351 :ﬂ 7” Z‘l:
M ‘Intercept
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