Proceedings of the 11*
KACC, October 1996

N

ARgd FANN EAAZL 9

g

FAAF 24

Determination of the Process Variables for Quality Monitoring in Direct Rolling Processes
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Recently, direct rolling process, called as strip casting process, has been interested in to save production cost by reducing
In direct rolling process, since a steel strip of thickness 1-5(mm) can be produced directly from molten metal, it
On the other hand, since many process variables are existed in this process and relation
of these variables is very complex, it is difficult to realize the process design and the quality control.

In this paper, as first step to

overcome above difticulties, the quantitative relationship of the process variables affected to quality of the strip has been carried out

through the numerical analysis.

Also, we determined the process variable to monitor the quality in the direct rolling process.

As a

result, we show that the solidification final point, called as Nip point, was related directly to quality of the strip.
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Fig. 1  Schematic diagram of the direct rolling process
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Fig. 4. The relation between Nip point and hight of molten pool

0,14
a2
E
= 00
i 0.08
E‘E 0.08
a1
= 0.04
0z
o
£ L D%z (rad/sec)
23 s &9 SAEES 3ARY Aol B
Fig. 5. The relation between Nip point and casting speed
14000 oo
§R°| Fol=0. 4(m)
12000 Lggiel xele = 1750°C /
10000 | Bel £712H2 = 3mm) 21 A ¢
£ 8000
<
T 6000
W
4000
2000
0 . . . .
0 0.03 0.06 0.09 0.12 0.15
LDHE M ¥R (m)
2% 6 FRASATN E GAHRSEH Atele] @A
Fig. 6. The relation between Nip point and RSF
32 FPASF MA
deo] Agdold Avg ThA dHMEd & Eoj7t F7t
ol wet, B9 NAEEA Gyl rrm. &9 271770l
Zo{Eo] meh §u) ZILEZ wobyel whet 3T

o] f A7k golRAn, §RHFH] AL FobFol wheh RSF
g AL rdos FgEE Aedod AN 2H 2 7
olch. RSF gkol F7bghell wet 88 =@ &3S A s
B2 AFNES oA Ho o7 MEN FIY ohl
A AWz oFdFS UvAA "rh ol Jrwide
Btz 8iste, o] AAE FrhA7IE whate] do] WEFoz
o] Frlo] WiFo]l A7 "t oA wAANM AEFS T3
A AP gL v AL gugs P Q}ilﬂi 7 3}
g =28 d FAvh zeh A d¥edE Saesd
$AE 24T 5 oz bE I HFS WA

¢age] A& Ao stoop grh

'3‘4_

AT vy 22 FHE g0 R
HoH

2 %
cleg FE %

R
™ tle o

Fan, 37

Aol AAL

Ao &9l Heol oA Aol AEHANE oldAGol U
o B AT °1~ 4887 A ¢ goz Bl
A v e FYALE 2o BAS AL By
G0z EEAAD. oF FAWF Adolol WAL ol 43
WE 4% 2Ass Fo¢ 34 WAE A4B024 BF
49 AolE Ao AT L Ade WAsA

AT ATE hos FRolE AF: A AT

.

g
2
(a3

(73

10.

12.

13.

14,

15.

FHAS 5 2DARHN ANE A7) 4B AR
gsloj okt & Aol
FnEd

William L. Roberts. * Hot rolling of steel
Pp. 649 -898. 1983

GIEE HHY C EdE ASFs
PE 9 AN . RANARREE Y. A

Z..pp. 400408, 1992

”, New York : M. Dekker,

FAANAM) g9 2%
16 ¢, # 2

Mivazawa. J. Szekely, © A mathematical model of the splat cooling
process using the twin-roll technique . Metallurgical Transactions A
Vol. 12A. June. 1981

Saitoh. H. Hojo. H. Yaguchi. C.G. Kang. * Two-dimensional modet
for twin-roll continuous casting™. Metallurgical Transactions B. Vol.
20B. June. 1989

Reichelt, W. Kapellner. © Near-net-shape casting of flat products™.
Metallurgical Plant and Technology 2. pp.18 -35.1988

Kiyoshi Shibuva. Michiharu Ozawa,
steel”, ISIT intemational, Vol. 31, No. 7. pp. 661--668, 1991

Shigeru Mivake. Hirishi Yamane. Masao Yukumoto, Michiharu

* Strip casting techniques for

Ozawa.*
ISLT international. Vol. 31. No. 7, pp. 689695, 1991
Hirohiko Takuda.

* Strip quality of highly alloyed metals by twin roll casting™.

Natsuo Hatta. Masayuki Teramura. Jun-ichi

Kokado. * Simple model for thermal calculation in twin-roll strip
casting process”., Steel research 61, No.7. 1990
Toshiaki  Mizoguchi. Ken-ichi  Miyazawa. * Formation of

solidification structure in twin roll casting process of 18Cr-8Ni
stainless steel”. ISIT intemational. Vol. 35. No. 6. pp. 771--777. 1995
Hwang. H.J.Lin. W.S.Hwang. C.T. Hu. * Numerical simulation of
metal tlow and heat transfer during twin roll strip casting”. ISIJ
international. Vol. 35. No. 2. pp. 170--177. 1995
dodk. » #933ado] od 4893 993 FDMFEM
of 1@ $el . Bk Fotubal dH=E
—Eﬂ%i‘ﬂﬂlﬂ o 434 &y
NdE FAGES

o

oL wYs. v WE
of BB FAET HE A
=% H.pp612 615

Chakrabarty J
1987
Fiedler. M. Jurisch. P Preiss. R. Gobel. G. Sickert, H. Zimmermann.

W. Neumann. R. Sellger. =

* Theory of plasticity”. Mcgraw-Hill. pp.574-587.

Thin strip casting by a twin roller pilot
plant™.
1991

M. Yukumoto. H. Yamane.

Materials Science and Engineering. Al133. pp. 671-675.

“ Thin strip casting of Ni base alloys by
twin roll process™. ISIJ international. Vol. 35. No. 6. pp. 778 -783.
1995

H. Yasunaka. K. Taniguchi. M. Kokita. T. Inoue. * Surface quality
of stainless steel type 304 cast by twin-roll type strip caster™, IS1J
intemational. Vol. 35, No. 6. pp. 784--789. 1995



