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Successive Determination of Oxygen in Stainless Steels Containing
High Manganese or High Aluminium by the Argon Carrier Coulo-
matic Counting Method

Tomoo TAKAHARI, Masayoshi KOsAkA, and Tetsuya TANOUE

Synopsis:

A study was made of the successive method of correct determination of O in stainless steels containing
high Mn (9-109%,) or high Al (2-39%) by Ar carrier coulomatic counting method. The analytical values
decreased in the order of specimens dropping. The accurate values were obtained when the concentration
of Mn or Al in bathes were less than 3% and 1.2% respectively. Allowable evaporation concentration
of Mn was under 0.5%, in order to determine oxygen content accurately. The effect of evaporated Al was
not confirmed because of its small amounts. According to the above results, it was confirmed that correct
determination of O could be made by limiting in number of specimens thrown into a bath or by controlling
the concentration of Mn and Al to be less than 3.5% and 1.29, respectively by dilution of specimen with
carbon steel. The concentration of Mn or Al was calculated by the following equation;
amounts of Mn (or Al) in a bath(g)+ [concn. of Mn

total wt. of metals thrown
(or Al) in specimen(%) X wt. of specimen(g) x0.01]
into a bath(g)
Total wt. of metals(g) =wt. of carbon steel(g) +wt. of specimen(g) +wt. of Sn x 0.81.
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Table 1. Chemical composition of the samples (%).

c Si Mn P S Ni Cr Cu | Al [[Olppm
YUS 190 0.12 | 0.51 | 9.60 | 0.033] 0.003] 2.65 | 16.8 | 1.1 _ 71
0.13 | 045 | 942 | 0031 | 0.002| 2,60 | 16.2 | 0.9 _ 60
Figh Al Stainless | 5 13 | 0.10 | 0.12 | 0.020| 0.009| 0.10 | 218 | — 2.40 | 21
SUS 304 0.065 | 0.60 | 1.39 | 0.022] 0.009| 9.65 | 18.6 | — 122 .
ouRS82 L o82 | 022 | 050 | 0.011| 0.008] — — | 002 | — 28

“YUS” is the standards in Nippon Steel Corporation.

— 87 —



1394 % & &

5 62 4 (1976) H10S

5. R B & R

5-1 HRPHHREOEE

BRI UH AT U VASBICETNE =T LRAT
VAP OEBEREERT DHE, ABHEAENS LD
WHEROTEMBE L LB ERO— 2 & LCHEIELHIRE
EAVWTVWERWED EEZLNYOT, HREHEBE
LEESTEOBGRE Lb~k. HHEEE L T,
1 800°C, 1900°C 3 X f 2000°C =HIH T >W\WTH
FTl7. 2000°C LLECIIZERBREP XTS5 DI
Hlighoi. 270 L2ERB L T% 6~ 7 RELE
BRA L CEREOBES WEL RO FERE Fig. 1
WERT. Ihue b, BeU AU AT VAR IUET
NE=ZDARF U UVAEIED, WThORBETHIRAIE
EEESTTHESEMEEZ R L, SBT3 IEELDERTO
BEPKEL BB L ER L. 2721, SUS304%
W OB C b EER R T 2 &7 < BIFR RS
Bohk. ChiERELIDERE—FHLT5.

DA DREHEE R B4 A HRBIEE & LTI IS
D7 1800°C FHExX BW5S T & L.
52 EAFODAPREORR

Fig. | 0ERBRIcBWEHES iBo&EBfo< o8
VIBERSHLALET S, B A AT LTI

125
120 Am—-a
()
115
80 I+
or 8‘%5\0\0
‘A\
— 65 [~ \\\
£ Be—~a
(=% ~ -
2 60 x &
$ (2}
g
S %
25+
20 Om=cf--
Q_\v\g‘__o "
15 x P~~a-T
1ofF (3)
o 1 1 ] | ! i 1
[¢] | 2 3 4 5 6 7

Number of samples in @ baih
Extraction temperature of gas
O 1800°C, A 1900°C, X 2000°C
Fig. 1. Relation between the analytical results of
oxygen and the number of samples thrown
into the bath.
(1) SUS 304 (2) YUS 120 (3) High Al
stainless steel
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Fig. 2. Relation between apparent O contents in
the samples and Mn concentration in the
bathes.
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Fig. 3. Relation between apparent O contents in
the samples and Al concentration in the
bathes.

Table 2. Relation between added and retained
amounts of tin in the bath.

Sn
Kind
. added (%) A | retained (%) B
. 25.3 21.3
High Mn 26.3 21.9
stainless steel 258 20.6
. 25.6 19.3
High Al 26.1 20.7
stainless steel 96.4 21.6
Mean 25.9 20.9
Retained in the bath(—g—xl(l()) 80.6
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Fig. 4. Effect of concentration of evaporated Mn
for oxygen determination.
Numbers in the figure mean the Mn
content in the bathes.

Table 3. The analytical results of oxygen by
the recommended method.

High Mn stainless { High Al stainless
Sample steel steel
NP (Mn 9.42%) (Al 2.40%)
’ Oxygen ) Oxygen .
foulzg % Mn 9%* foung % Al %*
1 61 2.6 22 0.6
2 58 3.5 21 0.9
Kt — 2.7 — 0.7
4 60 3.3 22 0.9
5 57 3.8 22 1.0
6** — 3.2 — 0.9
7 59 3.5 20 0.9

% These values mean the added amounts of Mn or Al which
are calculated from the equation (1).
#%  Carbon steel used as dilutant (oxygen contents 29 ppm)
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Table 4. Reproducibility of oxygen contents in
the samples by the recommended

method.
High Mn stainless | High Al stainless
Exp. No. | jieel (Mn 9.429) | steel (Al 2.409)
Sample
No. 1 2 3 1 2 3
1 61 61 61 21 22 22
2 58 59 61 22 22 21
3 _ — _ — — -
4 60 61 61 21 22 22
5 57 59 60 21 19 22
6% — — — — — —
7 59 58 58 19 21 20
X 59 60 60 21 21 21
R 4 3 3 3 3 2
o 1.6 1.3 1.3 1.1 1.3 0.9
C. V.% 2.7 2.3 2.2 5.3 6.1 4.2

* Carbon steel used as dilutant (Oxygen contents 29 ppm)

Table 5. Added and retained amounts of Mn
and Al in the bath after throwning
the final samples which are No. 7 in
the Table 4.

Mn (%) |

1! 2 | 3 ﬁl 2 | 3
!
]

Exp. No.*

Added™ | 3.5 3.6 3.8, 1.0 0.9 0.9

Retained*** 3.1 3.2 3.3 L. | Lo 10

* Exp. No. are corresponded to those in Table 4.
*% The values calculated from equation (1).
*** Analytical results of Mn and Al in the bath.
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|. graphite crucible, 2. graphite heater, 3. gas extraction
furnace, 4. graphite funnel, 5. extension for charging
specimens, 6. tefron tube, 7. dust filter.

Fig. 5. Sampling positions in the gas extraction
parts.
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Table 6. Amounts of elements sublimated in the gas extraction parts (mg).

""" ™ Al Cr Fe Ni
Sample

Sampling position used YUS 120 High Al High Al YUS 120 High Al
. . 2.50 0.25 0.33 0.02 0.04
Graphite crucible (1.4) ©.1) 0.9) 0.5) (1.2)
. 81.30 4.40 14.80 1.39 0.52
Graphite heater (46.5) (1.8) (40.8) (33.7) (16.0)
Extraction furnace and 60.00 168.00 15.50 2.04 2.18
graphite funnel (34.3) (69.0) (42.7) (49.5) (67.1)
Extension for charging 9.50 8.60 1.45 0.09 . 0.30
specimens (5.4) (8.5) (4.0) (2.2) (9.23)
Dust filter and tefron tube 21.70 62.00 4.20 0.58 0.21
after cock (12.4) (25.5) (11.6) (14.1) (6.5)
Total amounts of sublimates (mg) 175.00 243.25 36.28 4.12 3.25

The values in parenthese are percentage of each element sublimated at the sampling position.

Amounts of saples thrown into the bath,
YUS 120;10.475 g, high Al stainless steel; 11.179g.
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