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Improvement of Inline Cutting Device for Continuous-cast Slab in High-Ni Alloys

Yoshiharu MIYAZAKI, Kenji MizUNO, Atsuya HONGO, Teruaki Isunl and Hidekazu TODOROKI

Synopsis : An improvement has been carried out to minimize the time for cutting continuously cast slabs in high-Ni alloy by means of a torch-

cut equipped with Fe and Al powder supply. Two major reasons why it was so tough to cut the slabs in high-Ni alloy were considered. Firstly,

heat generation by torch-cut is insufficient to keep burning a slab for high-Ni alloy because Ni is a metal nobler than Fe or Cr. Secondly,

fluidity of the flown melt formed by torch-cut of slab is lower for high-Ni alloy than for low-Ni stainless steel. The formed flown melt con-

sists of a mixture of molten alloy and oxides. The flown melt for high-Ni alloy includes higher ratio of solid oxides which lowers the fluidity.

In order to cut the slab against low fluidity of the flown melt, the cutting device was improved by increasing ability to supply combustion gas

and powder. In addition, the powder ratio of Al to Fe was optimized as 25 mass%. Consequently, the improvement succeeded in shortening

the time for cutting a slab to half for high-Ni alloy.
Key words : continuous casting; high-Ni alloy; stainless steel; torch-cut.
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Table 1. Typical spent time (in s) for a cut of cast slab in
two kinds of alloys.
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Alloy
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Fig. 2. The principle of cutting slab process. (a) Over-view and (b) cross-sectional view of a torch-cut blowing Fe and Al powders.

45



I 520

$k 48 Tetsuto-Hagané Vol. 93 (2007) No. 7

NEZens, REESEL -2 EBHERNENSE, —T,
SUS304 D / wiZMi< Wi % B LT T, mEpE»
Bho-bHMENS, 72 NW20LIHIEFREKICHRD
RoNADIZR LU, SUS304D 7/ 2 i3 iRAeE W, Z
NSO AIRE) I L 40s) ThHEL 2 & 2 A, NW2201
D ZEEITS0% B L 724, SUS304D 7 tid
OB LML TIEEAENEBE CH 72, TN L
75, NW2201 0 / T SUS304DIFE LD 3 L  Bfb
MER ST T A5,

3-2-2 I a0 3y o

Fig. 412, NW2201 OYJlr 7 v O 3 2 oifli %2 R4,
J i graid iR a < SEERO & 3 TH -
L EIONIEONKEICEIDELH->THRA, ZOM
Bzt 2 AAA T B, B{ILW % EDSIZ & D 534
L7zEZ 4, BRULS(1950°C)DONIOTH B Z Ehbh o1,
Z D NIO IZ M OBRBEREIZFE L 2Bt & Bhh b, &

(b) SUS304

(a) NW2201

Fig. 3. Appearance of the flown melts after cutting slab in
(a) NW2201 and (b) SUS304.
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Fig. 4. Microstructure in the cross-section of the flown
melts of NW2201. (a) Optical micrograph. (b), (c)
and (d) show the magnified SEM images of the
part A, B and C, respectively.

Table 2. Chemical composition and spent time for a cut of slab in the alloys.

Spent time Chemical composition (mass%)
Alloy Powder
fora cut (s) C Si Mn Ni Cr Fe
High-Nialloy =~ NW2201 Fe and Al 2700 0.01 0.1 0.2 99 0.0 0.1
Stainless steel SUS304 Fe 120 0.04 0.6 1.1 8.5 18.1 71
(b) SEI

(a) Cross-section of the flown melts

Fig. 5. Microstructure in the cross-section of the flown melts of SUS304. (a) Optical micrograph and (b) SEM image. (c) and (d)
show the magnified views of the part A and B in the above SEI, respectively.
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Fig. 6. X-ray diffraction patterns of oxides involved in the
flown melts of (a) NW2201 and (b) SUS304.
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Table 3. Problems and related apparatuses in slab-cutting process.

Problem in process Factor

Related apparatus

*Low flow rate of gas*
Shortage in heat = Short supply of powder
*Low Al content in powder

*Blowpipe

*Torch

+ Dispenser

= Optimization of gas ratio

+ Optimization of Al contents in

powder
Difficulty in removing -Low flow rate of oxygen gas *Blowpipe
the flown melts from . Iv of powd h *Torch
the cut surface Short supply of powder - Dispenser

K Herc, gas is defined as a mixture of main oxygen gas. preheated oxygen gas and propane gas.
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(b) Improved

Fig. 12. Cross-section cut with (a) conventional and (b) improved equipments.
Both slabs are high-Ni alloy (NW2201) and 154 mm in the thickness.

PRTZZEEZHMNELT, 27 TYMPEOM AT,
TR TINT D 723 O B FH 24T » 720 LTI Z DR % &
L5

(1) AE2 7 TOUMW /0 &AL R, I

i mONOMRMEL Tz, 2O M5, B
UTHT M D R IANC I, NidtE A BRTH DIRBELIC <w:

EMAT, 27 TYIMIREIZTZKS 2 Yl 2 0 o gl 28
BWIENELLN,

(2) WRYUI D728, UIEEOWAE IZDWT, BRI
H 2B KUY & —ORHGRE N AR L /2, WA %
U, kOdGE, /Sy 8 —M35 7 Lok, 54 2~y
Y- EIT 572, 51T, YL —hAIGH R &L
fbL7z, ZhoolFHicky, U2 EEETH - 725 Ni
D& A7 70 G EH I Ul el BE L 2 0, IRBERNIE e

= Ni

KO EE R,

AW FITTHICH-D, RSB LKRED W
EnziREEL, HMDWM@W%)%MmWR %
SN, HRZAE Y7 (B Kl vz, B < #FLE L

j’i‘jﬂo

X 73
1) SRR 1T, VIARGRE G SR, ALE . HAl, (1979).
2) IRTE - TEATNMEG, AR O EEINIR, MU, (1997),
65.
3) BVRTFR DRBTEHE Y N Ty o W (i T
(1971), 160.
4) WIS T, DA W, A, HR (1981).

5) Flshii and S.Ban-ya: ISIJ Int., 36 (1996), 25.

6) JF Elliott and M.Gleiser: Thermochemistry for Steelmaking G II,
Pergamon Press, London, (1963), 550.

7) H.Okamoto: J. Phase Equilibria, 18 (1997), 404.

523 I



