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On the Determination of Oxygen in
Stainless Steels by Vacuum-Fusion'

Method.
Iichi Ocanara, Waro SEKIMOTO
and Hiroto MAaTsumoTO.
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Table 1. Chemical composition of specimens.

Sample | Steels c |si|Mal P | s |culMo| Ni | cr
1 Corbon steel o-10 | c-o1 | 035 | 0r015 | 0r028 | 0" 11 ! — | — —
2 High carbon steel 0*68 | 0°23 | 034 * 0*007 | 0°014 j 0O*19 P — —_
3 Ni-Cr steel 0°14 | 0°23 | 0°47 | 07012 | 07008 | 013\ — | 231 | 045
4 Cr-Mo steel 0*i2 | 022 | 0°79 1 0°014 | 0°013 | O"16 “ 0°21 — dt11
5 Mn-steel 015 032 | 1°02 [ 0°00% | 0°00% . 0°19 | — — —
[} 13Cr-stainless steel 0°07 { 0°27 | 0°65 ! 0021 | 0°012 | O 11 : — 023 | 13-62
7. 18Cr-stainless steel 008 | 0*30 | 0°50 L 0°023 | 0016 | 011 | — t 027 ; 17+78
8 18Cr-8Ni stainless steel 006 | 0*76 | 1°35| 0020 0°0L1 } 0*14 | — ; 9°17 | 19°48

*9 18Cr-14Ni-2Mo stainless steel 002 ftr. 0°30 I —_ — 006 | 2°34 i 1432 | 17°77

* Vacuum melting ingot.
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Table 2. Comparison of gas determination values by vacuum fusion and
vacuum fusion with a platinum bath.
— “—_T‘
Ana1y51s by vacuum fusion| Analysis by vacuum fusmn ‘aiéf;giegy

Sample (wt%) with a platinum bath (wt2;) Kijeldahl’'s

" T, thod

Oxygen rHydrogen Nitrogen| Oxygen ‘Hydrogen| Nitrogen : l?vit%)

No.1 Carbon steel | 07019 l0°ooooqs | 0°004, 0°020; | 0°00004s | 0°004; | 0004
No.4 Cr-Mo steel 0°* 0054 0°00004; 0+007, 00057 0°00005¢ 0-008, 0008
No.5 Mn-steel | 0002, i 0+00003¢ ¢ 00074 0°0062 0000053 0+009, ! 0°0094
No.7 18Cr-stainless steel i 07013 ! 0*00006; 0+0334 0°014, 0°000163 0°0343 1\ 0°035;
No.8 18Cr-8Ni stainless steel l 0°003z | 0*00008¢ 0°028y C-0l1y 000011, 0°0304 | 0°0294

Comparison of values of oxygen and hydrogen determination by vacuum

- Table 3.
fusion and vacuum fusion with an iron bath.
! .
. Analysis by vacuum ‘Analysis by vacuum fusion
Sample fusion (wtos) | with gn iron bath (wt%)
Oxygen ] Hydrogen f Oxygen ! Hydrogen
No. 1 Carbon steel 0°021y 0*00003; 00214 - - 0°00003;
No. 2 High carbon steel 0005, 0*00005¢ 0°0053 ;07000045
No. 3 Ni-Cr steel 0°004, 0°000049 0°0044 : 0°00003s
No. 4 . Cr-Mo steel 0°005, 0000042 0005, . 0°00003;
No. 5 Mn steel i 0°0014 0°000034 0°004, ; 0000034
No. 6 13Cr stainless steel ‘ 0017, 000004, 0°017s i 0*00004s
No. 7 18Cr stainless steel . 0°0145 0°00005¢ 0°014g | 0+00003;.
No. 8 18Cr-8Ni stainless steel 0°003;5 0°00009, 0007, 0°00005g
No. 9 18Cr-14Ni-2Mo stainless steel 0002, 0°00001 ¢ 0°002¢ | 0°00005g
Table 4. Comparison of values of oxygen and hydrogen determination by vacuum
fusion and vacuum fusion with a nickel bath.
Analysis by vacuum Analysis by vacuum fusion
: fusion (wto%) with a nickel bath(wt%)
Sample : » : ) :
Oxygen Hydrogen Oxygen Hydrogen
No. 1 Carbon steel 0°019; 0*00004¢ 0018, 0°000034
No. 3 Ni-Cr steel 0003y 0+ 000043 0°004, 0000042
No. 5 Mn steel 0°002 0*000025 0°002¢ 0°00004¢g
No. 6 13Cr-stainless steel 0°0165 0*000043 0°0173 0000045
No. 8 18Cr-8Ni stainless steel .0°003, 000010, 0°004, 000012,
Table 5. Compariéon of values of oxygen and hydrogen determination by vacuum
fusion with tin and platinum baths.
. Analysis by vacuum fusion | Analysis by vacuum fusion
Sample with a tin bath (wt%) {with a platinum bath (wt%)
Oxygen Hydrogen Oxygen Hydrogen
No. 1 Carbon steel 0°019%g 0000053 0°020, 0000044
No. 2 High-carbon steel 00053 0°000044 0°005; 0°*00005g
No. 5 Mn-steel 0-006; - 0°00004, 0°006g 0°00005;
‘No. 6 13Cr stainless steel 0°018g 0°000055 — —_
No. 7 18Cr stainless steel 0°015; 0-00005; 0+014; 0°000163
No. 8 18Cr-8Ni stainless steel 0°*010g Q000087 0*0l1, 0°000114

111 —



302 - 3

Y

W5 Pt 2L AT 55k, Pt Elfie%
THIEWTT5hEE D2 5ESELLNDS, BHE%
Bt L7k, By Ko Pt B E o@EHG
(Sample/Pt) »49 30% FEEEF THRGRT~EEL
RGO NI. WEBVIRWELZEBRS I & a4iE
L O RERMOIEFER% Table 2 TR

W HHEOBEERMECTENRRLNI-DIX, Mn O
IS VRO AT, ALBENEEEZRL, Cr OBV
ARSI D/. M OEFERER 3 XIETH
BIRE CHEDVEN, AFEBROBRTIEEET DM
@ Mn EFHERE 1% LLET, Hamirton® OfEFR &
NF—F LT WD, ) :
ERERMIT, BEBRENEEEXZS X /DT, $HL
L TxDfi%x kjeldahl FEEfii & @ L7cFf, Table 2
CRTTEL, B IR T L AT S LA A,
BT PR L 7Rl T h R —F LB & 7R L7z,

H&igikid, #REOBEEEIRDETEHRIEHITEM
LSRR DT, > FTEH O YR 2R Lk
5. Fe ZWBITAWTHAOHMEERM OB

gkin s Mn OEFNERL DIFERTHSH1 L OWE
BHHOT, X OEMELRIIL, $id it 2Zn
T Do WikaBAT.

St a Aol & VIR WA & ORERE RO
ZEiR% Table 3 TR d. HKEWSFHF L LTRL
7=,

Table 3 DEARER{ETENDHOIE, BELEBOG

LR Mn £9 1% BAEDT, Cr XU Ni o
SEEAT. L LERIBIEOMRE RIEMNBEIBIED
IR CTIRETH S Z L, GRIBE Mn QR

DE LA SH HDMBFTS TRV E I ILEbN S, A%

ERCcRlvizgkd Mn S8 &S 0°22% THEPIE WO
T, XHIZ Mn RIFEAESHLAVWETERBERD
R BRERERTHE. ’

6. Ni EWRITHVIHE OBEEREORT

B4t AUSHET Nl 2B CHAVWCELER
L, BEAVEVEREE HE Lg% Table 4 1T
Y. AERTIE Table 4 IWRTZL < Mn Oz
Fhik LB s oic.

7. Sn BTG OBEEREOKR

BI&iEhEE M URIT 2T 2T, BV Fho Sn
LB L DERBEIEHNY 60% LT CHETREFEEE
FHF/ONIDT, B ALREL OBEEREO
bt a Tl o7, R4 Table 5 IZ7x4. KEEIHE
fEELTamL.

£ (1961) |3 F

Wi Eig Table 5 RT & < KE—H LS
LT, 85I Mn 0B a5t LB5s EE 2 b
5.

o

ITI. &
FIBIAENRIC X D A F v L A OEBEF ERET 54
45, BEAVIRWSITETE, Cr 3sX0 Ni BERERE
HAITEE Licvwad, Mo @3aHEiiy 1% LETRE
FERIETIEXEPDD L EHIT, Mn OEELIE
FTL&BBERI LR, BE&TRRSBIE EZT
HHZE, BIXUMnEHEDOKRWIETIE, &BEZHE
ALTH Lk L THEERERMIT K-S L@ E5
NHEEIEF L. '
' x i1
1) SEEWE 19 F—5414
2) BEME 19 Z5—5685
3) BRIRE 19 FH—5687 -
4) /IR BARMAFESEHBAZNE, 15
S (F) (1958) p. 350 -
5) mE, W, NEE, BA: HEALZEREISFES
(FEf3s4E 4 H) 7E92 .
6) G. Tuanurisgr, A. MoULLer: Mitt. K. W. 1.
fir Eisenforschung; 11 (1929), p. 87
7) H. A. Sroman: J. Iron & Steel Inst., Spec.
Rep. (UK), 25 (1939), p. 49
8) KEy: @kedH, 24 (1938), p. 947

9) N. Hammton: Trans. Met. Soc., Amer.
Inst. Min., Met. & Pet. Eng., 113 (1934),
p- 113

10) Wi, Fa: AHMAE, 5 (1956), p. 176

41 SHEEfEEoEELS, =
DISBICDNT
(AEEEETCET R — 1)
B A g Bl L AT
Offf TE+ - £HE IEE
Outline of Trially Manufactured Oxy-
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