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Effects of Boron, Chromium, Molybdenum, Niobium, Tantalum, and Tungsten
on the Activity Coefficient of Manganese in Liquid Iron Alloys

Kusuhiro MUKAI and Toshio TAcami

Synopsis:

The effect of alloying elements on the activity coefficient of manganese in liquid iron alloys has been
measured using a closed chamber method with an alumina capsule. The results obtained are sum-
marized as follows:

(1) The results of interaction parameter e§ in liquid iron alloys at 1 570°C are given by

e = —0.0236 [96B] <2.8, eif>=0.0039 [26Cr] <3.2
&M =0.0046 [(9oMo] <3.2, eih2>=0.0073 [2%6Nb] <4.5
e =0.0035 [%Ta) <4.6, e =0.0071 [2%W] <3.33
(2) Enthalpy coefficient A2 and entropy coefficient s§ are obtained for X=B, Nb, and W as follows:
hi$)= —824 cal/g-atom, sita=—0.34 cal/(g-atom-deg)
AL =1 890 cal/g-atom, sin” =0.99 cal/ (g-atom-deg)
A4%> =1080 cal/g-atom, sitn’ =0.55cal/(g-atom-deg)

(3) A linear relation with the correlation coefficient —0.83 is observed between eifn and nx err-

(4) The relations pite =120e§2 and o) =63.1:% obtained in the present work yield the quanti-
tatine relation between ¢§% and temperature, the very low characteristic temperature of the solution,
and the value To{{/n{’ being close to unity. These relations and quantities are very different

in magnitude from those of ¢{ or .
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Table 1. Interaction parameters for manganese in ternary liquid iron alloy.
El t . . ex 1 T . Ran; f
c;g:ent Investigators e e ; (cecr:n ; [o/ga%{(])
B Present work . —0.0236 -0.24 | 1570 2.8
Cr 4 0.0039 0.90 1 570 ' 3.2
Mo 7 | 0.0046 .10 | 1570 | 3.2
Nb 4 | 0.0073 2.13 i 570 i 4.5
Ta 7 . 0.0035 | 0.37 1570 | 4.6
w : 4 J 0.0071 3.09 1570 } 3.3
Mukar and UcHipal) —0.0538 ! —1.89 1 570 F‘ 1.2
C OuTtant®) —0.025 ' —0.47 1 540 : 2.3
Crou®) —0.047 ‘ —1.54% 1450~ 1 650 0.6
Co Mukar and UcnHipa?? —0.0036 _ —0.93 ? 1 570 4.3
Ni 1 a4 i —0.0072 i —-1.79 . 1570 3.5
Si i 7 : —0.0327 —-3.29 ; 1570 2.8
Ti | v 0.0192 3.93 | 1570 | 2.4
\Y% I 4 ‘ 0.0057 J 1.28 1570 3.5
*Value were calculated from figure.
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Table 2. Enthalpy and entropy coeflicients: Manganese in liquid iron alloy.
¢ . o [t8 Temperature
Element . A 7)5“)3) SMa T Mn
Investigators . (cal/g- (cal/g- range
X g (cal/g-atom)j(kcal/g-atom) atom - deg) atom-deg) °C)
B Present work 824 — 16 —0.34 — 8 1 550~1 600
Nb 7 1 890 315 ’ 0.9 166 1 550~1 600
w 4 1 080 ! 356 0.55 186 1 550~-1 600
C Mukar and UcHipa? — 6270 —135 ; —3.16 — 67 1 550~1 600
Si 7 — 8410 l —423 ! —4.41 — 221 1 545~1 620
4 T T
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(12), (13), (14) Xx v (15 KX»ELN 5.

(e2) 7= (60 300/T —31.7) (6515457 (15)
ZZT (e 71, (eidhsas WX THLTHIRE TK, 1843
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BB XD 0=7.0e8, o =1.75¢® »E5hT
W3, UL LEDHEIERE Fe-Mn-X FZDHH Fe-
N-X %X, 299 OBETI7 %, ¢ OLET 36 %
HhAEV. FOEERE 1570°C kWl = ho €~IH
wxtd s a2 - HOW Tel® /9P 13, Fe-N-X
%o 1600°C izks1F 5 0.47,9 Fe-H-X Fo 1592°C
RIS 0.669 X Do Ey 0.97 b, Fiz
Lupts 5 W) |z 2T 5 x S iHERE «1x 1900K
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A S UTABEAVER = A v ¥ — 5 X OB Z 23R EE
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2 7 Z

APNEFER paa, eiin & (16) RITRAT B L L2 LZIX
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RCHATE AWV ZENHALS THS. T T Lues
51303, BLFEMEFTVISEHRT A VFE —DE/YT X —
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E—, T2 br =D/ 7 XA —2—DOFFWiLIhz
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BTE 5.

6. %=
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gowlA mER 7 )L 3 F h P E By closed chamber
method I X WP L, RIECTIFEREEL-

o

(1) 1570°C ZHWTWICRTHEEVERDREDOE
ZRre-
e = —0.0236
efr = 0.0039
e = 0.0046
e = 0.0073
err = 0.0035 [%Ta]l <4.6
ey = 0.0071 [%6W]<3.3
(2) efn, e, evn DIRERLFR
e =—180(1/T) +0.074 (1 550~1600°C)
ek = 413(1/T)—0.217 (1 550~1600°C)
e = 236(1/T)—0.120 (1 550~1600°C)
L0, AR, sl B L COROEERZG .

[0 B1<2.8
[26Cr1<3.2
[%6Mo0] <3.2
[9%Nb] <4.5

hife=—824 cal/g-atom

site=—0.34 cal/(g-atom-deg)
AN = 1890 cal/g-atom
sin=0.99 cal/ (g-atom - deg)
A= 1080 cal/g-atom
sim’=0.55 cal/(g-atom-deg)

(3) IBEVERAREHRE 2 & nx,err & DHICVIFHR
R —0.83 DEMBEHRSERVWHE . F—H%hEh
BFEx b > X o EEOHREAERE R Xk Tk
DREFYEE Ry LRSS EFER, Fe-Mn-X R T
7£ <, Fe-H-X, Fe-N-X Fizk\\Tb, MHEEHRE
B it Ry oine & B KEZETRLIT S
EV OB E R THRENOH D & L EH B L.

(4) 7ua HBHWVIT ol & e DTz, o=
120 &2, of2=63.1 2 L HBEHRMBIELN, ZORKE
B L LTk X OUFEIREE 1900°K, = ho ¥
—ExT 5 2 v E—HDO Toil/7i2=0.97 %
B

(eii) 7= (60 300/T —31.7) (&582) 1843
IHODOEERIE e, e OPEFERELRELRY, 12
U AHEEFR B OMEIE 35 ) OIREKRIFMES
e®, P X VFELLKEVZIEERLTVS.

AWK LTRTEAR, EalZE, REEE
JUNTREAREEREFEHE, PRNEF, BIEE (F)
DN EBE LA ERELRMRLET.
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