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On the Extraction of N and CO Gases by the Vacuum Fusion Method.

(Studies on the analysis of gases in steels by the vacuum fusion method—J)

Takeji Koizumi, Fujio TSuGANE and Masataka KAMAKURA

Synopsis:

The authors made some experiments to study the effects of various alloying elements on
the analytical values of N and O in steels by the vacuum fusion method. Obtained results

are as follows.

(1) As for the N gas, by the vacuum fusion the samples containing Cr, Mo, or V make
the extraction incomplete and the values obtained are lower than those by the chemical
(Kjeldahl) method. This is considered to be caused by the increase of N solubility in molten

steels.
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(2) As for the CO extraction, it is known that the samples containing Al or Mn give
lower values and that the metal film condensed on the inner wall of apparatus adsorbs the

CO gas.

The authors analysed capsule shaped pure iron specimens to which Al or Mn were

added and ascertained that the O values decreased qantitatively with increases of such ele-

ments.

The Mo-hood effectively prevented the formation of the condensed metal film and recoveréd

O values.
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Fig. 1. Vacuum fusion apparatus for determining gases in metals
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Orsat type | : . - 1850°C
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Table 2. Chemxcal composmon of ordinary samples used for blank test.
 Spec. ;rtggf “Jc|si|Mn | P |s || Mo | W | vV |cu Co
No.{§ a5 | Plain  0°30~[0°15~]0"60~[0°030 (0°030 0°25 | 0°20 v ‘ 0°30
1 T C-steel 0°40] 0°+35 0°85 maxl max| max| max max
. ' . l0°70 |o*35 (060 p , 3°50 17°00 - [0°80 - 14+50
>NQSKH3”$ﬁﬁ?CL~v% max| max| g ~4°50 ~19°00|~1°20 ~5°50
2 e 0°75 (0°35 [0°60 p , 3°50 - 4*00 |[6°00 [1°80
© (SKH9 ) Mo-steel | 5.00]" max| max 7 | 7 ~4°50/~600| ~7°00/~2°30
" No. High 0°08 {1°00 [2°00 [0°040 [0*030 |8°00~|18°00
3 SUS 27 Cr-steel | max, max| max| max| max| 11°00~20°00
| B 012 0°75 |1°00 [0°040 |0°030 1200
No. S U S21 High max| max, max max| max ~14°00
‘4 . Cr-steel |1°*40 [0*40 |0°50 [0°030 |0*030 [©*50 (11°00 0°80 0°20 (0°25
i SKDI11 ~1*60] max| max| max| max| max~13°00 ~1"2O ~0*50/max
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" ’ Table 3. Comparison of N values determmed by the chem1ca1 (Kjeldahl)
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Table 4. Chemical composition of sample Fe and Al, Mn (‘added)
No. |Sample [Element|  C Si | Ma P | S | N Cr | ca | Al | Fe
1 | Iron |- ‘| o0t | o-08 0°03 | 0°007 { 0°0t1 | 0°02 tr 0°01 | 0016 |
Mn 0°010 tr 99+92 | 0°002 0°028 g : - 0°018
& Al | ' A <99+9 |

— 51 —




T2 ‘\: oo W 504 (19%4) 555

o==== Qonst.vol, press. measuring 2‘4/,05
‘ - X==-— Qopst. press. Orsat type
20——- S

/20— ] , —

2 R . xx\‘ (Al adted 20 pure iron)
S o \‘\‘,\ _ \c[’ | ‘ l .
N A \ . Ai’ \Lo
> Y -\ Mo-hood usay
S W *

X ST
§ x/;\‘~\ LN

R &0 0%@0’ 70t 4, ea\'\
N ' .

RS p
N
&

0 ‘
g o5 10 /5

AL content (adfed ) (%)

Inﬂuence of Al addltlon on the oxygen
value determined.

Fig. 9.

JBRAL TV B
O&EBEDK 40% ET, Alxme%mrm,%swe
BEITRILTVST LTS 5. FETe, Fig.
8.0 Mn RO PEITEAIREE 1700°C L2 5 b
fﬁ’%ﬁ%TLﬁ/f@EEkl@COM&@ RS
iﬁébubf’tbb EEZ D,

11) ‘Mo 7 ~— FEEF OZIR V
~ kFo Mn, AlﬁMViéOﬂﬁmm®@%§%m
k¥ %7z0iT, 0°3mm Eo Mo ¥ — b% Fig. 10 i

im?lDKH%RQW%ﬁA&T7 FRMERL, A

BersEi. '

%ﬁ%ﬁmﬁﬁ&f%@;l)amﬁkﬂ%uMm

CAL BRI 0, 0°2, 0°5, 10, 159 SORMLT -

O HTiEC S % %% VB ZFAE L7z, Mo EINcBL T

'Fig. 81z Al #ihmicBL Tix Fig. 9 ic, Mo 7~ Kix
LOBEEPIL . HASHLPEES Mo T —F

¥ Mn, Al © CO e XIS 3 B B8 v %k
T 55RErs 5. BHREECLSE, Mo 7— R

R CIIARME S MBS T o KB AR OER VB U

BLLEALTV B L Lidbpoie. ChiE Mo 7~ F
OB BEHIBN D DERL T L BRI S

LTLES R EBR LD, LD TIFENEEE

ETDHDEBPVLLAHLLARAL, CO HintkEzh
LD LEPND. RS BVHIT S, FERED
SIREAMICE D CO WRPFEIEBL 5 T LA T

H%. Tk, Mo 7 — FEEFIC I HFhRIX 100% T75 <

Mn, Al ZEML b OO O HARIH L TE
25250 LREP bbb
L KCHETEmMA DLERD D LEX DD,

?@b%‘MnPWG%MTﬁ Wik

. TORKBLTIEES S

Somple guide tibe

~—— AL or Mo-wire

Ma ~hood

a—————]

i\ Quarty tube

— Grgphete crueible

| Graphite powder

Fig. 10. Mo-hood in the state of use.

V. £ 5

i) NOMBIcELTE, REMO X5 % b0Th

(Fig. 5 BR) BZE O W & TIESEL I LEL VW

LB SR D Cr, V, Mo, Mn 7t FNySHREE

EBRIN HOIIDID FTTRE ST HMETILE HicHi

BEBNTARELT RS T E3bof. LI DA
LT, bhvbh OB KGR R 1850

CCT RS ONILEMEEE CIL XD CReS R
FTEEHREETH DT L5 Z. M. TUROVTSEVA, fil, -

DI E (Table 58) LI DEELNTHB. DT LT

e O NI FHRE QR NIEY) & UCRFEe 3,

Cr, Vx EOEFIC X DVIBEEREINED U CHEfFO~1
EAPEML TW5H C LEEERTS . —F & L TR, fit
DGR ~ONEREIC S JETHELT AT L 47
£ 0> 5%DEEhNCx LT Vold, NIEREL 400—
1500ppm, Cr DA 400—>750ppm, Mn D4 400
—500ppm, Mo B4 400—480ppm ICHEINT 5. L
e O TEORES D D1 SHHERNARSEER» OB
BB AOIEICHE DA KSR, NOHBICERMzZ
ET530EE2N5. bbLAHALTDEE, BL:
CORIGICE B COHADEL VKA Yy, NUARE

'%ﬁ&ﬁbwéﬁﬁ06%%,ikchmﬁé%ﬁ@% .
;m,L%ET®%ﬁﬁm%®im&2f%&m&mﬁm“'
CBMERT A —icERE D T 5 T

EREETDS

» -



@@

- Me forms carbide

HEEBEC ST 3 NB LT CO ¥ 2 DM onT T 03

Table 5. Pressure of N, (mmHg) for various mechanisms of decomposition of nitrides.
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