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ACTIVITIES OF Mn AND C IN MOLTEN Fe-Mn-C ALLOYS

Synop51s

Masayasu Ohtani

The solublhty of carbon in Fe- Mn-C melts is determmed at 1530+10°C in the range of

Mh=40%.

By construction of the following electrode concentration cell, the electromotive force cor-
responding to the change in Mn and C in Fe-Mn-C melts up to 36% of- Mn content was mea- |

sured at about 1540°C:

Fe, Mn, C | Si0,, Ca0, MnO, Aans | Fe, Mn (36%) Csat.

From this experiment,

it was shown that Fe-Mn melts obeyved the Raoult’'s law But

showed a gradually'negative’ deviation from that law on addition of C.. The effect of C on the

activity coefficient of Mn was discussed by using the interaction coefficient rCC) In addition,

the effect of Mn on the actlvxty coefficient of C was also discussed.
Comparing with data of Fe-Cr-C melts already reported, it was shown that the effect of

Mn on the activity coefficient of C was about one third of that of Cr.

“Furthermore, values of the interaction parameter, ¢ (X, which showed the effect of 2 num-

ber of dissolved elements on the activity coefficient of C were obtained in Fe-X melts satur-

ated wit carbon.
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Table 1. Solubility of carbon in Fe-Mn-C
melts at 1530+ 10°C.

No.  Mn% C% Nun N¢
. . ( .
S—1 - 444 5+38 | 0°037 0°207
S—3 6785 5°45 . 0°057 ; Q°210
S—4 6772 ‘542 | 07056 04209
S—s5 1387 570 0°115 0218
S—e6 .| 8:94 556 -i 0075 0°213
S—7 1695 5:74 | 0-140 0°219
S—8 33°39 6°15 | 0+273 0-232
S—9 32°96 6*12 . 0°270 0-231
S—10 564 . 5°36  0°047 , 0-207
S—11 6°92 - 5+52 0-058 0-212
S—12 | 1357 568 0-113 0-217
S—i13 | 21-79 5+94 0-180 0225
S—14 | 2858 6°06 | 0235 0-229
S—16 | 26°60 5§92 1 07219 0+224
S—17 | 29+91 6'06 | 0°246 0+229
S—18 | 41+42 6*3¢ ° 0°337 . 0+237
S—19 | 3282 622 07268 {  0-234
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Fig. 1. Solubility of carbon in Fe Mn C
“'melts at 1530:I:IO°C -
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S W% i I :
N Ca0 | Si0; | MgO | MnO 'Al,O; | FeO ' Note
Slag™ | o 5
] : { 1
A. 3243681 11°5 52 95 1°2
. ; { i i
g 2970 59 "] galae ! re-
30 | s0 10 ' 10 | binary
| melts

HRIEME & L CO8EE Table 2 slag Aic 74
KDL THEMEBETHS. FeO 1029 L7x>T
Vs 598, Fﬁ%@ﬁﬂ%%%@%@b#%@iB%%w
%®ﬁﬂﬁﬁﬁéﬁﬁzﬁ? ﬁﬁﬁﬁ%%ﬂ®ﬁﬁf
BALIZADEEDNS.. slagB l:i Fe—Mn 2 LR

T ELEIED s o,

OEBORICHEALLLOTA, BHEEB L SREEN
B & D EMED S DORES
AL, MnO % < fifk 4% BAAHIEMN T ERFIIEHE L
Db, MnO 27N, H—ICBEREHERICEE, Bk
T . . .

ERERET 1540°C 2T 2ok, BEE
DB e BB ImDEH T LI DOMIBEOEMY Lihs
EZRIIERD SN0t

7 BREMERRIY Mn £ 36% % 4tr Fe-Mn-C sat.
EELRAIED, HERFOILD T EE2BEDLD
HEALTHL. LA LEBERCHER/REL ~BENT
L —FL 7. «
| ERREAVE Mn RESHREISS I D RE VA,
REYEINE & B IWRAP LY £5% Th 5.

(b) FEHfER ‘

EHFER LD Mn% LREHN mV)OBFEL L 5
& Fig. 2 0BDTH 5. [ ghfRix Fe-Mn 2 55%
DEERR LV BAEERLAESOTHS. @@, O
e hEn C g, 3% Fitk, 1% FEoRET I g
12 C R R Y. M Mn, C iBEWC X SREH
ZLOBPIREZTT DT, FMAFEERH LIRSS

350

50

£ ()

50 L L T N . .
- 7 7 ] 7 90
Mn %
1: Fe-Mn [: Fe-Mn-Csat. @:~3%C O:%1%C.
Fig. 2. Relationship between electromotive

force and Mn content

gﬁCﬁF%ﬁﬁmméﬁTmﬂzﬁﬁbtﬁ S
BRI E b CREET AL L. '
Mn DOEEH Gun & LEE
AYAS R v

E=—-0"00027/nxlog &un
BRSO L 5D n=2, CTHA, BIEE E, T 24
THREERLY Gun HET 52 L8TES. <L
THEdic Gun & Nun OERE%E Fig. 3 i@, E20E
ERE v OXERE Ne OFR%E Fig. 4 1R
Ny, Nc 3vwWiFhd Mn, C 0 LHRTHE. A

S N E & DRNCIERR K

— 28 —



{58 Fe-Mn-C 44® Mn 251

¢ C DEE 1213

030( i
Me - - Co : r
2251 o< 005
© <410 o I
3 B
A<y
020 © >0 . v
3 2
st *res
(] ®
174
Q10 .
]
405

0 Y T Y X Ry
E Noan )

I: Nc=0 V: 0.15

[ =0.05 V:0.20

. | =0.10 Yi: 0.25
- Fig. 3. Activity of Mn in Fe-Mn-C melts.

e

005 w05 0w ez in.

005

a0

01,
s
N
@mL
1
825
430
Q35
{: NMn =0.05 W:020  ----- Chipman et al.
1: =0.10 V:0.25 —— B G
K: =0.15 Y: 0.30
Fig. 4. Activity coefficient of Mn in

Fe-Mn-C melts.

HX VPSP X 5 Fe-Mn 255%/iZ Raoult Dk
AT U5 B CREOHEME LD CHDRELTRT.

IV- % N ‘ %
~(a) Mn 0EERG R XET ComEeonT
"% Fe-Mn, Fe-Mn-C 20D Mn OFEERKL*
NFEN 7'an, Tan 2L, 782=7m0/7'un T Mn OF
BB R LITTCOREE LB 2 NTE 5. 0K
%ib%&&tl%ﬁmkﬁk@%%@mgé®k$
bﬁ@éﬁ,_erIwrmwiN@zﬁmmmﬁ¢
DL LB b, EBRRELT. @) Redicx,

AT Nun=0°05, 0710, 0°15, 0°20, 0°25, 030 %
RAL, log7r$H & Ne 0BG % D EDHEMHI~T

log 1§52 = —3Nma- Ne/(1— N)2 wevienees (4°1)
HiRL 2D, SOORIED 50507 0 EENEEHRET

e - -
tlh%ﬁ%Q?—ﬂ&RﬁbT&é&Iwmﬂﬁw#
PTOEDEEERE R LD/ Thbb
Si+2(Mn0O)=2Mn-+ (SiOy)s0lid -+ - (4°2)
Chipman!®3, 13 = D FEER{E %)%an@zﬁg{a“&i’ 3
;&TC®%E%ﬁMWkO%® &<§mbfw
logT(C) =—0° 2NC - (4°3)
(4°2) XDEB W5 Mn r'ﬂi 7% LA o #i 8
DHDT Fig. 4 SBTRLAEDE < E# D Nym>0'05
DHEBELELDTIV—FERLTWS.
S FE OO WEIT XAE Fe-Mn-C 39> Mn
DiEEFHREE N D% % Fig. 4 —.— MT AT

BREDHILTVD. KO FEHERIX Nc=017 £C

T, & EVIHENTH 5 0EE DEERIER & NMn=0.20~
0.30 DRFEATL—FHLTWBZ 2L 5. MLsk
WL 57— 2R TH 5725, X<—FKLTw 5.
e (4°1) ®Kxh

, A~vin= Nym-e— 23><3NMnNC/(l NC)2...‘.‘.».‘...‘(4~4)
PBEEEE, @) RiT Nc’ 0-05, 0°10, 0°15,0°20
0°25 2 AL @un & Ny ORHEZ S L5 & Fig. 3
I~ Vih#z > 5.

INXD @yn 1T }’a‘:biﬂ’ Mn, C @?\3%‘?%;@5’7
L5ZEHTE%. Fe-Mn STV Raoult DEHY
LS, %3mmfﬁéc#ﬁm3h5§ohf
Mn QERETHIRIES L TP <.
TNTRIDRSOEEI X & 104 L Fe-Cr-C
FREEDESH ﬁ%k%étéj# chicoEEie
Mz 5. | |
S IE S RD BEBAE BRECRT 5 ER
LOERI Y CLB XETHASTEOREY ISR T
SHRIF & UTHEIEARE 6§ L X nEoRT RS
DRfRiC o0& Figi 5 WRTRHEE X2 ThE b Cr,
Mn OEEEERIICTTIEL LT 2 & 0 Kils 517
. \ s T

=07, gP=—10 |

ORI CIER LET XTRORELTT b OTi
5P, Wagner”) k.J:i’Wi%mHm%#ﬁﬁEttf A

iR "tﬁl)ﬁi )
é§25= &P

— 29- _



;a3 E OB 1L

1214 B & @
+5r Ky
i P~
$+4‘ &
o
D - D“ﬁ[.‘
T2}
~ |
Lo
xo
Wy L
_.?..
‘ 2 . 4 1 P i 1 L 1 L I "
/0 75 0 - 75 30
Atomic  number
Fig. 5. Relationship between &cX and atomic
number of alloying element.
s, 2 WBRBEHATTEETRT.

—fﬂﬁ@>k@FerC¥®#%? D(¢ﬂ
AMBFEAENDZ LER L. WEHEEERGRE
log 7cr> =f~9Ne: “Nc/{(1—Ng)2 woreeeee (40 5)

Iz Cr e Mn @ 3 fERREDMIZTRL TW5HT &A%
P57 h&(4®'h (4'5) KeH5HL Cr it
G % C@W%mnmujﬁ6C@%1@3@umof
w5 pkzbé- CDXHUFRES W T IEEREST
e D= ¢ OORFASENICT D 720 X 5 12 2 b,
7 CHIfIRD Hn L FMRA R ETHIELTHKRL
v e Bbhb

PN HEEDD }_uﬂﬁ%ﬁﬁrh» Cr Mn TRV 'V
DNTERDEDIFe S =—225 LHicx b Fe-V-
CFiiA Fe-Mn-C iy 4°5~5 50T 21 b,
Fe-Cr-C X 2278 D MR ViZCiz, ¥7C

\

"
L.

i/ ey

WBVIEhics D0 LBNESCHE SN S.

Fig. 5 107 LAREMER X TER 1% OFED0D

@fXxmmETma&%kit CHREHATIRD D
, BRgk—RE—-XTEOFHEZEET D ELE DD

Lﬁﬂ&%ﬁ%&tx%%@fmé L2l 5

(b) COFEEBRIZHBIIIET Mn OEHEHIOWT
(@) HTORKLERMULLClZH XIET Mn OFH

WREVHEDDHILHBTED.
- 7§ =rc/r'c | - (4°6)
(4-6) &7 7e, 7'c X hTh Fe-Mn-C, Fe-C %
DCOFEFRZHODLT.
Fe-Cr-C RITHL T (4°7) REdHiXis,
log 7 0= —5+5log{1+0°8Ner/ (1 — Ne) }
- (4*7)

(@ "

LR

_,}—. e 3
AN JQOD

&i@,&ﬁ%%
5 5_log{t +0°8Nam/ (1—Nc) }

%9 ClzsL<T Ma 12 Cr o 1/3 8B

(4'8) A& (476) FITRALET UL

5°5
log yo=— 3 log {1+0°8Na/ (1—N¢)}

+logr'c - (49
Bzbiv, r'c IFEHELTI2TL LD bOZHAVIV
£ 7c % (%) REIVLEDDIENTESD. EHD
O3 2Dt 7'c ACIREDORIELEEITEE b DB
MBEL, LA OTEREE CORKREZHEE UIKREDO

BBERMATLORRAVES, P, HREDEHE
BTDESTHB. 49 RXY re L Edbh, &
NI DI ULA gc % Fig 6 WFT. FREBOEE
ERTEENRO COERLRTHS, dc=1 DIRRHEIEC
EREREOMERRL D b LR bOTHE. KHL
DC@ﬁmiMnWEQ%MkOhLﬂ¢ % T D
OERMABRE LD A TES. > 5 BRI Fe—
CPC¥®Cr@ﬂﬁt%b@TEUQ@ﬁﬁﬁfé«
», Mn oE®igidko sk b Cr oxrhoi 1/3 2
ETH5. '

’

015

o0

1723

205

1 i
a05 an

Ne
Fig. 6. Activity of carbon in Fe-Mn-C melts.
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