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Oxide Inclusions in 18-8 Stainless Steel Deoxidized with” Aluminium

Takashi FUKUYAMA and Kiyoshi SEGAWA

Synopsis )

The experiments are aimed to investigate the effects of aluminum contentin 18Cr-8Ni-0-9Mn—0-4/0-8Si-Fe
stainless steel upon the compositions and the amount of the oxide inclusions and upon their deformation by
hot- and cold-rolling. The starting material is the ingot of 10 kg which is prepared in the induction furnace
under argon atmosphere. The concentration range of aluminum are from 0:007 to 0:1%. The microscopic
examination is used to determine the amount and the size of the oxide inclusions in ingots and their length
after rolling. The compositions of inclusions are determined by a X-ray microanalyser and the crystallogra-
phic structure is examined by the electron—diffraction method. ’

The following results are obtained.

(1) Therelation between the concentrations of aluminum and oxygen in molten steel isin well agreement
with that of the equilibrium experiments. It is represented by the following equation.

log[ % Al]2-[% O]3=—10-1 at 1600°C
(2)  As for the ingots containing less than 0:039, Al, the oxide inclusions are Mn-silicate and their amount
“decreases rapidly with increasing aluminum content. On the other hand, as for the ingots containing more
than 0-03% Al, the oxide phase is alumifia and the amount dcreases slightly with increasing aluminum content.

(3) Mn-silicate is plastically deformed by hot-rolling ,but in case of cold—rolling after hot-rolling of the

ingots it is crushed and arranged in a dotted line in metallic matrix.

by hot- and cold-rolling.

Alumina is neither deformed nor crushed
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Table 1. Chemical composition and cleanliness of ingots.
Metal analysis (%) Index of [Amount of
System Ingot cleanliness Al added
C Si | Mn | Cr | Ni S N | Al o) (%) (g)
A-81 | 0-006| 0-75 | 0-84 | 18:3 | 7-73 0-0080- 0067 0°008[0-0060, 0-078 9-4
A-82 | 0005/ 0-78 | 0-84 | 18:0 | 7-71 | 0-012/0-0097; 0-010/0-0160; 0-130 4.4
18Cr—8Ni A-83 | 0°004/ 0:85 | 0-90 | 173 | 7-35 | 0-010;0° 0072 0-025(0-0028] 0-039 14.4
0°9Mn—0-8Si A-84 | 0006/ 0-93 | 0-99 | 19-0 | 7-87 | 0-009/0-0072| 0-038l0-0060] 0-036 9.4
A-85 | 0-005 0°63 | 0-93 | 19-7 | 7-44 | 0-004/0-0069| 0-060/0-0011| 0-026 24.4
A-86 |[0°0050°93|1-00 | 18'9 | 7-71 | 0-008{0-0078 0-11 [0-0024| 0-018 24.4
A-41 | 0-005 0-48 | 0-83 | 18-0 | 7-88 | 0-008/0-0072| 0-007/0-0121| 0-130 3-3
18€r—8Ni A-42 | 0-004{ 0-50 | 0-86 | 18-6 | 7-89 | 0-0120-0102| 0-008[0-0089| 0-117 10.0
0'§Mn—0'4$i A-43 | 0-005 0-43 | 0-73 | 17-8 | 7-36 | 0°005/0-0153| 0-010,0-0065| 0-057 15.0
” A-44 | 0-006| 0-46 | 0-92 | 18-6 | 7-76 | 0-008/0-0069] 0-058/0-0011] 0-021 20.0
A-45 | 0-005 0-52 | 0-80 | 18-8 | 7-72 | 0-008/0-0057 0-080,0-0010;  0-008 20.0
| |
Table 2. Chemical composition of inclusions analyzed with X-ray microanalyser.
Inclusion analysis (%) . .
Ingot Photo. No . Ic(;lfrixrtllcﬁlizzgonn
MnO SiO; Al O4 Cr:0; FeO Total
A-82 Photo. 1-a 61 24 9 13 2 109 Mn-silicate
A-83 | Photo. 1-d; 24 3 64 7 1 99 Galaxite or alumina
A-85 | Photo. 1-g 2 0 72 3 8; 85 Alumina
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* 1 in ingot d was analysed with X-ray microanalyser, as shown in Table 2.

Photo. 1.

Nonmetallic inclusions in ingots and rolled Jsheets.
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