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Improvement of Seam-defects on Strip Edge of Stainless Steel

Haruo Yamacucur, Yoshiaki Kusasa and Tateo Yamapa

Synopsis : On the hot strip rolling, a sizing press is installed to change slab-width in stead of the vertical edgier mill. Operation
of the sizing press has enabled the number of mold width changes to minimized. This has resulted in the potential
monthly throughput of the caster increasing. Moreover, especially for stainless steel grades, the side seam defect can
be much reduced by applying the convex die and thus trimming loss is much improved.

On the hot strip rolling of stainless steel grades, the side seam-defects tend to grow at the slab corner because of
the temperature fall. Thus the new technique reducing the width of the side seam-defect by forming the slab edge-
into concave shape with the sizing press before rolling and preventing the sidth-spread on rolling were investigated.
The slab deformation in sizing with convex dies was analyzed by FEM simulation and the most suitable profile of the
die was decided for the improvement of trimming loss because of the side seam defect.

In this report, above simulation results of slab-deformation by sizing press are presented.

Key words : hot strip rolling ; sizing press ; stainless steel ; seam defect ; convex die ; FEM simulation.
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Fig. 1. Mechanism of Seam-defects growth.
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Fig. 2. Edge forming technique to reduce seam-
defect-width.
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Fig. 3. The layout of hot strip mill in Kashima Steel Works.
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Fig. 5. Accuracy of width spread ratio equation.

— AP O3 AT E T BPEEFEMAAT T, 4E
HEPRHNEL LTH AN EITS 2 LXHRL IO
WHEC AN 252 2 0EPDH B, 2T, BEHETOY
ARETRQEMBEONNPREELZZ L5 CFHEL, E
HERRAT D35 A MU IE %7€ 2 DJE FRTOMEED Y BT E
MEEERIZL VIBONTIELY O HEERDMEE T 555
S A, SRRSO BT AT 12, IBIADTY
HeEsN I, 1B - SifE 2 )8 L 72 Wusatovskizky # FeA
& L,SUS304#4% & T3MAERM 2 G EEEERRIZ L b &
MELDIEILD Y HEERPREL, 72, HEELZ AT
DIBIED Y B, T v PEORE)—BE» b LIcE»
w72,

SUS304%F & T FAMERA DIEIADT Y BRI FABIL T Y
R(1D)TREN, ERMEL LT 5 LFig. 5 &omnT 4 91,
BERT20BVRTHAE I LG, /M- & A EEFERIC
& Y SUSBM4FMDIEIE Y BR#HEET 2 2 LV RET H 5,

b,

1

—1.0233BF %"

60

Slab size

1000x200 Die

;

piel N[ [L
M=

d

Flat width L/mm

20,40,60,100,140

50 <6=80

Wedge angle 0 /deg

Press stroke d/mm

0=d=45

Fig. 6. Profile of die and press condition.

Table 1. Analysis condition.

Material SUS304
Temperature 1000C

Flow stress 0 =236.8%43£%%¢"N /mm?
Roll revolution speed 0.5m/s

Friction coefficient 0.25

Table 2. Pass schedule of rolling.

Stands R1 R2 R3 R4 R5 R6
Thickness mm 138 92 56 40 29 20
Reduction % 31 33 39 29 28 31
Before rolling Slab edge
s [(Seam-defect-width)

fas—

X After rolling

.| {Involved-defect-depth
i

Fig. 7. Seam-defect-width : s and involved-defect-
depth:i.
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Profile before rolling
e 1 (Slab comer)
2

Profile after rolling
Case 2
Seam-width s (1—4)1

Case 1
Seam-width s (1—2) 1

Involved-depth i (3—2) Involved-depth i (3—4)

Optimum profile (Seam-width s = Involved depth i)
1

Fig. 9. Typical edge profiles and optimum profile
after rolling.
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After |# P
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(t=20) _

Involved defect 1 6.9 3.1
0.0

Fig. 8. Example of edge profile before and after rolling with calculation resultsr(l/ 4 cross section).
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Fig. 10. Relation between Seam - defect - width,
Involved-defect-depth and press stroke(F-
EM simulation results).
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Fig. 11. Edge profile after rolling in case of no
sizing and sizing in optimum press condi-
tion.
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Fig. 12. Relation between Seam - defect - width,
Involved-defect-depth and Wedge angle
with experimental results (Press stroke d=
45mm).

HD 1z D 2 F 7l M &R ORa#E b FEMET I &
Y EMBT S I EDERET H 5 2 LRI NI,

5. {8

AT VRO T v P — LPEIEERT E L T4 Y
YU AL B AT TNEMERE A L, GBS K
FTEFEMMAT & $REREHER C & b 1K 3 & IgE TEY
= NHEHIRIRIRC RITTRETFAELL, AT HE Y
MERT 5B, &8 ERKE & 7 v 2 & F @ik LSt
PREROD o — HPEFRAEFEIRNG 30 & OSHT LA AREE S  Bodifb
FTAHIEIZEY, P—afElk 2 EE A VAIEEOY b
T KIBCHIRT 2 2 L WREE 28 b, S5 2 4 vig
OBEE LV T S 5, 272, A, FEMf#fric L v =
o 7 MEE R ORGEb % FHE L ISR, EROER
BT 6k LTRGBS FH O WU & SR o %iHE &
EHT A EDHRELE Lo 12,

X L3
1) SRR, LSBaEL D PR E 7 e 2 R, 6 (1993), 1353.
2) AEAITA, KT, A% M B BT I MBLTeex,

3 (1990), 1364.
ASIRE, WG ¢ 37 R N T A RE T 2 S AR O, (1986),
363.

3)



