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Accurate Rolling Techniques in Plate Rolling

Sadakazu MASUDA, Takeshi HIRASAWA, Hiroyuki IcHINOSE

Synopsis:

Kenji HIRABE, Yukifumi OcGAwA, and Masamoto KAMATA

Intensive efforts have been taken to improve yield ratio and quality of products in plate rolling. It
concerns with mainly production of flat and rectangular plates by application of accurate rolling

techniques.

veloped respectively:

In this paper, fundamental study of crown or shape, camber, and plane view of plate is
carried out by experiments and numerical simulations.

Following rolling techniques have been de-

(1) A pressure control of work roll bender by chamfered back-up roll,
(2) An automatic transverse leveling adjustment system at interpass (ATLAS) by hydraulic screw-

down,

(3) Dog bone rolling method (DBR) by high speed and long stroke hydraulic screwdown.
At present, these techniques have been applied at a plate mill in Fukuyama works and it is con-

firmed that yield ratio is improved.
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Table 1. Regression coefficients of Eq.(4) for

good entry flatness.

ntry thickness
(mm) | 2 3 |[Total
Center | o | 4 42| 2.50| 1.45 | 4.9
buckle
Width | 20ne | b| — | 18| 0.14]| 0.18
300 Edse [ o 330 1.43] 1.93 |2 90
wave
zone | b| 0.72| — | 014|005+
Center | o | 433| 1.46| 2.724.19
buckle
width | 2% | b| 0.31| 0.32 | 0.16 | 0.38
240 [Edge | g| 3 14| 234 268 |3.12
mm| wave — - —
1% 1 b 014 0.18] 0.43|0.42
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Fig. 11. CQalculation method of lateral flow ratio.
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Fig. 12. Experimental results of lateral flow ratio.
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Table 2. Factors affecting camber in numerical
simulation.
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Factor {mm Iom)
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Difference of 25°C 7 °
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50
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mill modulus |39 46
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Fig. 13. Relationship between kissing roll force
and difference of unbalance load at Fukuyama
plate mill.
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Table 3. An example of leveling adjustment
by ATLAS.

Fm_)sEmry Ex.it Predicted |Leveling
thickness| thickness | rolling ad justment

No.l (mm) {mm) | force(ton) |at free sidetmm)
|| 56.8| 43.7 | 3900 [0.21 wp
2| a43.7| 329 | 4137 |0

3 32.9 24.2 4363 0.12 wu

4 24.2 17.9 4637 0.08 down
5 17.9 14.8 3224 0.01 down
6 14.8 13.1 2124 0.1 9 down
7 13.1 12.1 1531 0.05 wuwp

(

Odd pass: Nomal rotation , Even pass:Reverse rotation )
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( Thickness profile after
broadside rolling )

pd PaN o8 DBR
9 conventionall
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Plane view aofter
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Fig. 14. Principle of DBR to improve top and
bottom crop. .
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HEBPEI7r, T ARKREITIEEYLD0, ETH
HOSREENLIE LS.

4-2.2 DB FETHEkETFHEBROBE

DB #oEFHEEE LT Fig. 15 R3 3 EEnE L
ShtEFROETHEkic X5 Top, Bottom 2 = o,
THRDEEZR X, —C, 1 2AETRISB 78,
D T, B LI 4:6 b EEPHRTEkH,DB
BETEEWTH FOEAIRBD HNE. ETangs
it 122 Ho B DB fioog#h % { BhEEER
b Tt DEENED, TB MoIERNFH~LEBL. —F, DB
Wh v A—A2ZRAXETT55HE, DB & T2%5 7T
BETFTDLEEVWTIEZLAAABOEHENREL D, XD
T, ETcoX 5w DBEKEEY 289 T 5ETHE
23 TB MIBRERFHCT 51T X

4.2.3 &% DB Lrofs

Fig. 16 w7 v o, 7i%, DB BEOEHE YR T.

Table 4 ICREV 1 X BITHEFEEERO 7 2, 7
FEEIBCEST O MLEL DBIYRT. 70,7
WRIZFTRT 2 v 7R ERLTE D, BHE LEINE
A 7TERE (ZETENKEV) BE2 0, 7t
AEL, Xk oTKkEW DBENKELRS.

Litg, A&7 DB i LB ieig LAREM & &L L
T, YIMIMTIC X bflic® DB H#&fEp DBiEL 7 m ,
7 a2 DBAGE Y IRV, 7ok, DB £ Lidizis—5eE
& U7z, Fig. 17 @ oEREYRT. BEEEIZTXT
KEIx Vv ITBREPR LT 55, DB nswcffo
74 VAT = ABRERT TS, ZOBITELWLET
T4 VT NNELORARED IRy TR AAPNEL L
%. Fig. 18 w DB L 7 v oy 7HHRO—FI%RT. &

hi = he
5t pass

Sy =S2
_1stpass

—‘I?L-Boss. 2 nd.pass

a b c

Fig. 15. Three rolling conditions of DB zone.

AH/z
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slab length: §
DB profile”

1

thickness : t Ho S

Plane view ofter
finishing rolling

Fig. 16. Definition of plane view and DB
profile.

#HDBEIAS 7 (R EFE) , RiEOEREEZT, A
S 7EREL EETHREVERENEVE X & e
B, ThOIABEERD 7 v o TR EOEEHMDE
FEBEREIC X Y REEhB.

DB iR 3\~ CEEM O iE T MEHmRE 2k L
WERET S &, ix# DB 45 (=S-1) IREEELR 2
vy TOEHBCR D IEEE (=St E—FKT5H. =
DREC X 55 E DB WK S*(=S-t/l) %&v
4 Z2T Fig. 17 dhicind. A5 7B - ERAHE
B, ERELHTEOKRKE DB inDHAKREL LS.

Table 4. Crop shape and required DB profile at
typical rolling conditions by experiments.

SlobFIhick- Cross ratio

ness,Plate

thickness | (Plate width)
tmm) {mm)

1.0 (3000)| 700 | 400 | 400 [IO~I5

Crop shape by |Required DB
conventional rolli profile

CL {mm)|Cw(mm)| L (mm)|AH(mm)

135 | (.0 (2000)| 800 | 300 | 300 |IO~I5
I;,O 2.0 (4000)| 200 | 250 250 |3~ 5
1.3 (4000)| 300|250 | 250 |3~ 5
1.0 (3000)| 800|500 { 450 [I15~20
250 |1.0 (2000)| 800 | 400 | 450 [I5n20
i 2.0 (4000)| 150 | 250 | 250 |2~ 3
20.0 1.3 (4000)| 350 | 300 [ 250 | 5
1.0 (3000) 500 | 550 | 600 | 20
400
i 1.0 (2000)| 650 | 500 | 600 pO~25
50.0 |20 (40000 150|200 | 200 |2~ 3

1.3 (4000)

400 | 850 | 650 5

(Slab size : 2000 3000%

8.

Slob thickness Ho Ho: 225 mm Ho: 120 mm
380 mm t : 2t mm t: 10mm
Plate thickness t width (mm)
50mm o 3000
e 2000
6.0

»
O o

Croploss [ %3]

n
Q

I} 1 ] 1 A 1 1

40 80 O 40 80

Cross sectionol oreo of DB profile
at one side S [em?]

0 ]

1
120 O 40

Fig. 17. Relationship between cross sectional area
of DB profile and croploss.
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Skib thickness 225mm
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Plote width 3000mm (¢ross ratio 1.O)

Fig. 18. Effect of DBR on crop shape by
experiments.

1.oe

Slab thickness 225 mm

108 Plate thickness 21 mm /x
Width 3000 mm e
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X DBR
o 104}
3 x
©
S 1.02 x/
a
@
= 4
- Il X 1
g 1.00 Center ’x' Edge
YR X HRA R XKoo o
0.88f

Width direction

0.96

Fig. 19. Transverse distribution of width spread
ratio.
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Width 3000 mm
X
2 @ 1Lo8 - —\
- i X
28 ”
85 104} .
a
[
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z lozf rolling
z x DBR
1.00 1 L ] 1
0 100 200 300 400

Slab thickness Cmm

Fig. 20. Relationship between slab thickness
and width spread ratio at edge.
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f% Fig. 20 w77, BEEETRRAZ 7E - BHKE
WEEEA DRIz KE LB, Larl, DB BREAL
TR DIEIEM D ROBEINEIRA S 7B - B/ EVBAE
Righ., DI ENATFE - BN EREBIE L5

HiEO KM DB B8OEAKEL It TV 2HETHS.
PlEX Y, && DB EBFELERD 7 =, 7R%E
FHLAER—ER X b FHE&E DB % k®», Fic DB
B X% @A REEREHIEY 7oT RDIUT 7o b
U,
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BB EEL bR, UTFD 3 HIcouv TR 7ok

(1) DB B¢ E
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SR kA Y BT ER—ER X D R (15) T 52 Bh

5.
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DB #H AR E 2

DB ¥R X =
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DB #FE FEEDIELAS b fik DB Wi R & 1343 H.AIE
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@%##DEAW'MﬁU®f%3h6.
AW =1.428-8/Hy+0.0232- Hy+1.0 ---eeeee (16)

§: DB KrEfE (A1) [mm?]
H, : DB #fehEfEA [mm]

DB #E RO IR HT AL B DB o FEER X
D A5 7 ENEGEE L DB ER O8I L g R
M AALESFHTIHEMT S, Lrl, 177Fs%<
k%k%h@%%%mﬁk<té

" EofER L b, DB BROBELE VT, DB i
;%%mmD%Mﬁ%%6mL&?ﬂ?%M¥b%5
4.3 DBR FZORWER -

DBR D SEMBEHIC S e D YREEKRA P r—2D
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=500mm, DB & 4H=20mm, FEEFEE=1m/s &
LT 4O0mm/s k5. A Le—27% 20mm [l F
DETHB., 12T, FERMDA tr—2 50mm Dl
FEvy v&—%FHw5. Fig. 21 CEEREE VY v &
—FETFEREDCBFRERY. ETHE 40mm/s [ 51§
b FEEER SR I

Mode 1(Back pressure : 140 kg/cm?) : 700~2 600 t
Mode 2(Back pressure : 15 kg/cm?) : 1 300~3 250t
ThDH. FEMEERE A BRI VRE LSEBILER
x5 RAFETEE =FAFERI D RD-MHBEK
DB & X% H#3% &, Mode 1 Imk\ Tk DB

ks 1 BIETF CREREE L 5.

— 185 —



2442 g &

% 67 4 (1981) 152

N,
Back pressure of 6\
hydroutic cylinder [1 AN

OA--- Mode | (I40k9/cm=)\A\
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A
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Rolling force [Tonl

Fig. 21. Relationship between rolling force
and screwdown speed.
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