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Continuous Casting of Small-size Austenitic Stainless Steel Billets

Keizo YAMADA, Toshio WATANABE, Kouetsu ABE, and Kazue FUKUDA

Synopsis :

A process was established in which AOD-refined austenitic stainless steel melts produced from home-
made molten ferronickel and ferrochromium as main raw materials were continuously cast into small-
size billets of 115 to 175 mm square. The billets were then rolled into wire rods, round bars, etc. in a sin—

gle heating manner.

This paper deals with the following factors contributing to obtaining very sound small-size billets.
1) The mold level control system employing a sliding nozzle.
2) The non-oxidation casting comprizing of a long nozzle and a powder casting.

3) The electromagnetic stirring.

The causes and prevention of billet defects generated in the continuous casting of difficult—to—cast grades,
Ti containing SUS 321, Cu containing XM?7 and fully austenitic SUS 310, were also discussed.
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Fig. 1. Block diagram of mold level control sys-
tem with sliding nozzle.
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Table 1. Main data of each Electromagnetic Stirrer.
No. 1 Stirrer No. 2 Stirrer No. 3 Stirrer

Capacity (kVA) 18x1 50x1 95x 2
Billet size (mm § ) 115, 130 115, 130 Loy }?g
Max magnetic flux density (gauss) 507 605 743
Height of core (mm) 150 400 400
Position (m)

(Under the meniscus) +.3 +.5 4.5
Number of revolution (rpm)

(Result of Hg stirring test) 590 790 860
Index of stirring 1;Esuy - 17 3.4 5.8
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(a) Macrostructure, (b) White band (x27), (c) Stirred area (X27)

Macro and microstructure of SUS 310.

(a) Macrostructure, (b) White band (x27), (c) Stirred area (x27)
Photo. 2. Macro and microstructure of SUS 308.
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Table 2. Chemical composition of SUS 321, XM7 and 310.
Grades Actual Analysis (%)
(SUS) c 5 si Mn P s Cr Ni Mo | Cu Ti
321 { 0.025 [ 0.40 | 1.67 | 0.020| 0.005| 18.71| 10.07, Tr | Tr | 0.35
XM7 | 0.027 0.84 | 1.76 | 0.032 E 0.004 | 17.68 | 10.55| 0.04 E 3.36 F
' 3 ] b
310 ] 0. 072} 0.92 | 1.68 | 0.024| 0.002| 24.71 | 20.30| 0.02 ﬁ 0.03
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Photo. 3. Hair seam of SUS 321 rolled face and
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result of EPMA.
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Photo. 4. Micrographs of SUS XM 7.

Table 3. Comparison of ladle sliding nozzle

deposition.
" Nozzle Normal
Composition Clogging Casting
X-lay a-ALO; strong weak
diffraction CaO-TiO,[ weak —
analysis 7-Fe, Oy — strong
Si0, 8.9 5.9
Al,O, 47.0 50.0
Chemical TiO, 22.8 0.4
analysis Fe,O,4 1.8 15.9
(%) CaO 9.5 8.5
MnO 3.9 1.7
Cr203 2 . 9 1 5. 7
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TH—ZEB L TEMERILT 28, EFLCAKYZC
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%9,
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Photo. 5. Crack initiation due to the carbide film
deposition.

Photo. 6. Crack initiation due to the Cu-deposition
in SUS 310 (x 165)
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