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Some Studies for Increasing the Extraction Velocity and the
Extraction Rate of Nitrogen on the Determination of Nitrogen
in Steel by Vacuum Fusion Method

Synopsis:

Yoshihiko ABE and Shintaro TAKAZAWA

To establish a method for determining the nitrogen in steels by vacuum fusion method, de-gassing
speed was measured in connection with physical and chemical properties of carbon-saturated melt, and
it was found that the speed was promoted by the existence of the precipitation of graphite in the
spheroidal form and by the co—existence of pretty amounts of volatile elements in melt.

Practical techniques available for determing oxygen and nitrogen simultaneously were, subsequently,
studied by applying the above significant effects, and the results are summarized as follows:

1. Ceis effective as a spheroidal graphite—forming element when empty crucible is used for each analysis.

9. Sbis desirable as a volatile element, in which the degassing takes place through the mechanism of gas
bubbles, especially when the element is put in a capsule.

(Received July 10, 1969)
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Table 1. Chemical compositions of experimental samples (%).

b c ‘ Si ‘ Mn‘ Ni’ Cr Ti H o N
30% Cr steel-H 0044 08 | 042 | 007 | 299 | 0-33 | 0-00045 | 0-0070 | 0-0438
” -L 0:012| 055 | 032 | 006 | 284 | 035 | 0-00033 | 0-0032 | 0-0112
High C steel 089 | 026 | 049 | 005 | o016 — 0-00025 | 0-0034 | 0-0036
Low C steel <001 | 013 | 03 | 0-01 [ <001 | — 0-00028 | 0-0350 | 0-0087

(4) BIELRK : BREE R T (CO+Ny) & X
DIRABIRINEET 272 CO A2 XLEIL
(&RJZ : 0°0013cc, HipE : 1'0cc iwxf L +0-60
%)

(5) 7524 :0°002~0°003cc/ min
2-2 @t H #

FERREURL & L The Table 1 iZR4 4 @OH% B,
ANENEML/2DD XD 8mmg BEDA I X DL
ZYH L, 1RO I~2g ZEW

—HEERIRIRIL DD D A & LCEH L7 Ni-
Ce 54131 Ce # v ax24u% Ni LEEETCET
TN F SDFEERE (1550°C) LT 15min iz L
7ot SHLICEMAZOIEPRTHML TREA afis ¢

Table 2. Chemical composition of spheroidal
graphiteforming materical used (25).

C Ni | Ce H O N

Ni-Ce alloy | 40 | 8340, 6-7 | 0-00031/0°0032/0° 0012
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Fig. 1. Extraction curves of gases in melts carried out on

various conditions —302, Cr steel-H.
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Fig. 2. Extraction curves of gases in melts carried out on
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Fig. 3. Extraction curves of nitrogen in 1800°C

melt not containing Ce.
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Fig. 4. Resuits of continuous determination of
gases in 309 Cir steel-H on 1 800°C bath.
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Fig. 5. Effects of volatile elements in bath for
promoting the nitrogen extraction.
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Wt
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Table 4 I3 DEZHITH EDWC, BERFIUEE

Table 3. Effect of Ce addition on the results of nitrogen analysis.

Wet chemical Vacuum fusion method
Sample method Without Ce addition With Ce addition
N (%) N (%) Recovery (%) N (%) Recovery (%)
30% Cr steel-L 0-0112 0-0078~0-0088- 70~79 0-0085~0-0098 76~87
High C steel 0-0036 0-0019~0-0022 _53~61 0-0026~0-0029 73~80

— 210 —



IZxRiF

0
o
o

Table 4. Analytical results of the gases in high C steel with the additions of volatile elements.
Temperature Analytical results-9 (recovery-2;)
Volatile ele-
) of bath Without Ce addition With Ce addition
ment added
(°C) H O N H O N
0-00015 0-0034 0-0014 0-00023 0-0034 0- 0026
— 1 800 ~0-00018 ~0-0036 ~0°0020 | ~0-00025 ~0-0036 0-0029
(60~72) (100~ 106) (39~-56) (92~100) | (100~106) (72~80)
0-00022 0-0032 0-0017
Zn (69) 7 ~0-00029 ~0-0034 ~0-0021 — — —
(88~115) (94~100) (47~59)
0-00005 0-0032 0-0019 0-00024 | 0-0033 0-0028
Sb (69) % ~0°-00010 ~0-0036 ~0-0026 ~0+0036 ~0°0034
(20~40) (94~106) (563~72) (96) (97~106) (78~95)
0-0031 0-0019 0-0034 0-0026
Ag (69%) 1 400~1 800 — ~0-0036 ~0-0025 — ~0-0037 0-0033
(91~106) (53~70) (100~108) (72~92)
0-00023 | 0-0032 0-0020 0-00021 0-0033 0-0031
Co (259%) 1800 ~0-0035 ~0-0024 ~0-00027f ~0-0037 ~0-0033
92) (94~103) (56~67) (84~108) (97~108) (86~92)
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Fig. 6. Variations of extraction curves of nitrogen
accomplished by Sb addition.
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Table 5. Results of continuous determination of nitrogen in high carbon steel under
optimum conditions.

Sample | Temperature Sample Ni-Ce alloy Sb _ Time of Determined
of bath added added added extraction value of N
No e (8) (g) (g) ('min) - (%)
Exp. 1 (enclosed Sb in Ni capsule)
1 1 800 1-50 0-02 0-077 5 0-0034
2 4 1-56 0-02 0-079 6 0-0036,
3 7 1-76 0-03 0-087 6 0-00254
4 7 1-32 0-02 0066 6 0-0020,
Exp. 2 (enclosed Sb in sample)
1 1800 1-89 0-03 010 5 0-0036,
2 4 2-01 0-03 0-10 5 0-0035;
3 4 1-84 0-02 0-10 7 0-0024;
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Fig. 8. A model of the extraction of gases in sample.
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