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Deformation of Slab under Heavy Reduction

of Width by Sizing Press
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Synopsis:

Kawasaki Steel Corp. and Hitachi Ltd. have first developed the
slab sizing press in the world. The sizing press enables us to meet
a synchronized operation between continuous casting and hot rolling
processes., The equipment has been put into practical operation
since 1987 at Mizushima Works.

The deformation of slabs by sizing press was investigated, The
prediction model of width spread of slabs rolled by the first rough-
ing stand after sizing press was developed. Deformation of the slab
at leading and tailing ends was analyzed by the upper bound tech-
nique to obtain the relationship between the plan view of slab ends
and the geometrical conditions. The study was alse extended to the
effect of press conditions at leading and tailing ends on sheet bar
crops after roughing rolling. As a result, optimum press condition
to minimize a crop loss has been clarified.
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Fig. 1 Definition of parameters
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Table 1 Experimental conditions (1/10 model)

- Amplitude 80 mm

~.§ Anvil frequency 6.5 Hz

& | Entrance angle of anvil 13 degree

g Exit angle of anvil 15 degree

| Parallel length of anvil 510 mm
Material 8841
Heating temperature 1150°C

= | Slab thickness (Hy) 220 mm

2 | Slab width (W) | 1000~1900 mm

E Quantity of width reduction (4W) 100 ~300 mm

© Pre-press length at leading end {1a) 0~400 mm
Pre-press length at tail end (t) ¢, 300 mm
Pre-press reduction at tail end (4 Wy) 0~300 mm
Table 2 Pass schedule of roughing mill*t{1/10 model)

Pass R1 R2 R3 R4 R5 R6

Thickness {mm) 220 160 120 90 60 40

# Diameter of horizental roll: 1460 mme
Diameter of edger roll: 1 200 mm¢
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Fig. 3 Thickness distributions of cross section of slabs after
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Fig. 4 Configulation of prediction equation of width spread
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Fig. 5 Prediction of slab sectional area by poligonal approxi-
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Table 3 Conditions of actual press test

- Amplitude 100 mm
',g Anvil frequency 0.7Hz
& | Entrance angle of anvil 13 degree
€ | Exit angle of anvil 19 degree
& g
Parallel length of anvil 450 mm
Material Ultra low carbon~high
- strength steel
2| Slab thickness (Ha) 200 ~240 mm
T | Slab width {Wy) 930~1 990 mm
S | Width reduction (4W) 34 ~360 mm
Ri roll gap (Hy) 173 ~239 mm
1.0
"
ask #~ 420
< 06f e
2 i
3
= 04
021
0 ] 1 1 1 1

0.2 0.4 0.6 0.8 1.0
7 (calculated)

Fig. ¢ Comparison of efficiency of width reduction, #, between
actual results and calculated results (420 slabs)
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Fig. 10 Classification of slab deformation
by upper bound technique
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Fig. 11 Relationship between deformation modes and geome-
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(7 1y vaF—n, LAKENEEZ-FV5(FVY) BELE,
A>00FE, LOBMEdime—-V2(74svaT—A), ®
—¥3(xvy), T-F1EECEMRALL) CEHMRRNBTL
T T &bhhd,

4.2 L—pR—-0vTCBETIRBEHOER

R B\ T v AHD A T FEBMBRE FRT5 2 & 2TEE
Cituite A7 71k, €O, AEESRE CHEEOFEEL =,
Uy - IBRETERG, (EEEERNCRESR 2 = » 7N
Ehd, e, TRESHTHERELERY S 2, Whitre,
e ARRNCT OIS —BA VY I TH D,

ER S CTHEES R T LY — =02 e, 7HRE, £
OFEEE L OMFEY Fig. 12 ©iRd. &7 75 AL, £ EEE
BEiDse, 7oy —ORHCEEIRE CCD 1 2 5 CEIRZ N
T — 2 XEHRNBLCRDLLDOTHD, B, Fig. 1 iREL
ki, THERE e, FEOERA, BYEANERE 70
v PR RO & OEMCS S (FEH:
BfEH: xv ) TR dee THD, BT 7 v, YHEFELYE
THBRLLEFRHZ ey PRTHDH, ThbOF— 2 ICIRE7 L AL
DE e (VSB) L HRET IR &MHLEERTWES, &
BERETIIbLT deg=0Ts r , 7EXFB /T bVERELSR
T EbbhD, Thibb, Se=0L,3B2ECru,TrAD
BMeEREBDZ it B,

w110 = F AEBIZOWTR< %A, Tablel 0&EETTFRBE

T4y a T =y,

% =
= ENOILLE .
A & E 'SH
A < ElfefrE VI
aa g alLE], o [ 1
= 200} [A]TE] " .,
A § ..
oo 7 A
A
TRy
%% Ak A&
m’-}:{s ](]ll o
A ﬁﬂ& i A l&vm
Crop
area
—JU(J —3{)() -ll)i 0 10(] 2(]() UU

&er: (mm)
Tongue a——— Fish tail

Fig. 12 Relationship between mean crop length of sheet bar
and parameter 3¢ (Actual press)

— 47 —

CAW=100%
100F
b 3
__._______‘_______S-K
ok *
e
<
—100F A\«’-‘\A\
Wo
E_ ! t I 1 ®
£ 200 g 10 200 300 1900
8 1001 ¢aw=300> < | 1600
© % 1300
0-
~100}
—200+
—300 L

1 1 L }
0 100 200 300 400

Contact length of anvil
at slab leading end, &
(mm)

Fig. 13 Effect of pre-press condition at slab leading end on
parameter dog (1/10 model)

YTV AERT, #\T Table 2 O&HCHEEL, 79 7HER

CoNTRE L. AEEROEETRIRIBr -0 (=, ¥y —)
AV, PEECHEEND LERKIERET L, 22 b 7 v Ak
DRFIE Wb I,y vy ~BEXER LI,

HAEEY 6 4 A E v — b A —DEMBRY dee THEL, Zhi
BETHRMTRGE L o B8 o Fig. 13 o5, FHREER
REFERERAUC Ui, L 238NT2 & L1 §oe BB, Theb
LEVIEBITLT WL, Z0HSLA 5 7@ W, BETER IW
R TA—0ERYT T, W dbhavilEa v ZJicich®
T, T dWhkegwad L el s v S ~OBTEE
BT2, 20z kit Fig. 1l CRLSEEL =7 JEDE LIW
ML L, BRE—THEZ 4 Y aT —AMBIVvILBLE
FEREL—EL, 7 vrROoFABRIABEREC LB DS
EXFRELTw5,

BROBE, TRRBRLHEAS 7EGARANLTVASHhTL
A0T, EREL Oft, BEEROBETR JIWLLT ofEt
FRGE AWV, 2B D EMNTED,

Fig. 14 oo — b A —HHo dog WRET AW, 0 ¥ G2 T T,
AT 7R W& {, THRER L PKREVRL des 2EATS
HARESOBEER L THD, ML, 18| HAERCH~NTK
L, 2B, 7rARNKELIT ERRLT S,

L, e, e AORMEFEZITIL o] BPELTHLLE
THD, TO7DIE dog 2 TRBEE L 7 v ARHTHREAT L
EDBETHD, FTRERC RS VT Fig. 10RTE-F4,5
OEBLEEMTH Y, Lidi-TFg Ll KW TE~Fihb
AVBTTOHAN Sex PWMER DB Z ETH D, LT L
T—EBETHE, dWok /NI TBL, Thbb by f VD
B, WaKREWRE S PATAZLTHRY, Thbil doe
PEEET oI EL AT -2 D, —H, Fig.13, 40
EEER LD, AMOPE, AWRITL D KRIFETHE
PNEEL, BT AWe L oT e EETE. “hdiER
LTS ZROLHSRFEL

IS Vol 21 Ne. 3 1983



194 4 TV TV AL B RBETROR S 7 OB

00T an=100
f_____’__.,L—r"—'-
Rer
200 F ~--.
& == ©
\"\
D \‘\
ey
A ~ Wwa | ta
—-200 b ~ - X 119000 0
T~ ® [1600;300
2 e._  [Slrew] o
£ —400 : o @ [ 1600300
= 400 X Al1a] o
© F(AI‘V=300> @ | 1 300] 300,
X
200 ¥
ok
—200F
—400
—600 A .

0 100 200 300 400
Quantity of pre-press reduction at
slab tail ead, AW (mm)
Fig. 14 Effect of pre-press condition at slab tailing end on par-
ameter deg (1/10 model)

s
5c55\3=(d1' e +d2)la+d“Wu+d‘ ........................... (17)
%m=@r%+myWﬁmﬂmmwwm --------------- 18)

I, di~dh BERTH B, BEERICLY d~ds XRELE-F
A LB dox LHAME L OB Fig. 15 i+, RHME L 3HHE
il & ERET R BEA R L, 22y PROFAMAETD
B EdibdB, (17), (18) RERWT |6eg! DB M2 EBZ
T, FLAkf, AFFHAXT Ty F LEBRETEB &L
x5,

Fig. 16 R3S sd s 7w, Ve A O¥BYRY, BETE
RIEEDB e — AR, YRANBHIL TV B kb
LY, kR0 re, FBMEOHBET S LILXD 20, Fr R
DERBD LIS,

5% ¥

AEMBEHOEH—-BERAML A7 s0TBERHCRLEAT S

— 100 <Leading end> ¢Tailing end>

£ . 4004 .
E .t .
£ o 200 L
< i « = o

3 ST - :
g-wor v 0 o

E —200~ .

a *®

2 -~ 200 — 400k

= L 1 R

S100-200 0 200 100

Calculated cr (mm}

200 =100 0 100

Fig. 15 Comparison of d¢i between experimental and caleu-
lated results

0.22 > Crap shape contro!
& o0t
2 past
a 01sh = Press-process test
2 0
IS’ Practical operatmn Width Reduction)
0.14F Max. 300 mm
L L Lo 1 \ L dt 1
’86/9 10 11 128?/12 3 4 5 6 7 8 9
Month

Fig. 16 Trend of crop loss

OEV 1Y YT VARBL, FVAREOA T 7ORBIEoWT

KRB, BROEHETV, UToBRYE8,

(1) ZvABDAS 7OCHTIL EFRTIRF s £ - vBR
TEOE—7BIVEVOEH L, ERIEEES L7
AL CIEGBREYRE TS,

(2) 7vABOBEECHTZHEEIEOTHETEEFL0O%
rFEEFARERL, ERAELE.

(3) =23 70% BRTLL£ABCAE, FULAERERY
b, @B L A5 7L oEMUBHES FvABOR 7 FEE
R BT T By ELMC L,

(4) #rmyFerDBMERENE, Y—toi-2 e, 7OBR
CRET I VATER&GECWTHLAIC T L L b, 7
By 7B ARRNTT BRI DL TR~ e,

LY, ALYy TEEREORIY LI re, e

DEBRYER S hi,

TR F A ERYETTICR I B vt vikRed

BuBERO ALK TE BHOEEH LT,

$ ¥ X W

L) EMFz IR M FEER BEES, ARYNE CEEE: @
38 W TS IR R, (1987), 33

2} H. Nikaids, K. Fujiwara, H. Abe, and M. Nihej:
Spring Conference, Cincinati (USA), (1283)

3) MEOf0ME: Bkl T, 25 (1984) 277, 75

4) TREEEE EHEZ, HBA K BERE=, PRk ChREs:
808 MBI EAIAES RS, (1987, ¥7

5) leEMEE, B, [R¥EXR, AEES HEH: EmeEER

Prozeeding of AISE

JRBLEREE Vol. 21 No. 3 1989

M HEEERA L, (1988), 305

6) RSk, HLRMERY, BTSSRk, CREEIESE, R P, BIIEFE: W
30 MBI T8 SR AR, (1988), 601

7) J. G. Beese: [fISI, 210 (1972) 6, 433

8) Johnstn & Mellor: Engineering Plasticity, (1973), 421, [Van Nos-
trand Reinhold Co., Ltd.]

9) LR Wik, (1965), 256, (HFITHEHRL)

— 48 —



