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Viscosity of Liquid Fe-C-Si-Alloy

Yasuji KAWAL, Masanobu TsuJt, and Michitaka KanemoTo

Synopsis:

Viscosity of liquid Fe-C-Si alloys was determined by measuring the logarithmic decrement of oscillation
of the crucible containing liquid alloy in the temperature range between 1300 and 1 650°C. Empirical
equation obtained by water, mercury and liquid tin was applied to the calculation of viscosity of liquid alloys.

In binary alloys, viscosity of liquid iron decreased almost linearly with carbon content and decreased sli-

ghtly with silicon content.

Any abnormal or abrupt change of viscosity was not observed. Activation

energy of viscous flow, also, decreased with increase of carbon or silicon. But, in the case of ternary alloys,
viscosity of Fe-C alloys increased with silicon content, especially in higher cathon alloys and activation
_éncrgy showed a tendency to increase. Some considerations were given to the e)gperimental results, though
it was difficult to explain the cause of the increase of viscosity in ternary alloys. ~
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Fig. 1. Experimental apparatus.
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Fig. 3. Viscosity of liquid iron.

FEE VRS2 Y 50T R BAERBIEROFE
B v b L, BlEER 7€ 10-2mmHg 2E TR
HhnBIERL L, EREEIT 30 min BE{RE L0 bl
xBTS BRAIK XY 52 FER#SY 5 X,
18~ 20FDIRIE R 5 &L S TIRBIBREOR O &S
DD bL(4)REAWTCHIERERI VELEE L
7.

MSRDOMEOIREZE(LEZ RO B RMIFHERYO L
i Fig. 3 Wl FRERBRIIBEOMK NS T
Lucas? OFEEZELITFE—HL TS, ABEFEHEC L
LHIECHECIFECHA L-EEQCESERLTVS
ZEEEETHSLEND B, %< DPE Lucasy Dl
FEEBPERAINTWS. KELPIMRO XL S 1620°
C A THEASTEGICZELT 5 & v 5 Bltkd 55 R
ZHE LTV, FH LAEECHEORNERLSLEL

DEELREIVWIS>TBbhS. FEBRTCIHEERED
TERRRA VDS HD2TH, TOX S HEREHGAIRE
{LIZBERE Tl s D e,

FEEE O & MEFIRBE D & D BfRE Fig. 4 iR

L. F— 25> X11d %55 Arrhenius O 2358 H
CTEDHELTRPTHEEREC L VEREI V. Migkico
WTIRRETED IR

log 7 (epy = 2920 —0°897 v (5)

FEEm DL & v ¥ — 1213 3004 1 060cal/g-atom
THho7z. 7

"1550°C [TV R & IR FIRE OB RE Fig. 5 1T
Y. FEBRSER CTRRFREOCHEINCH>THERIZ
F—HREETLTwS. VaToLiN H90E B H5h5
X 5 IS ARIR FRAEHIT 351 B RSB O BBUSRT %, Lucas?

075 /|
]
70
a
L
&~ 065
g
O Pure Fe
0 03%C
o 1I'0
a 20
060 x 30 .
e 40
° 43
!
53 57 61 65

/7 x10*

Fig. 4. Relation between logarithms of viscosity
of liquid Fe-C alloys and temperature.
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Fig. 5. Viscosity of liquid Fe-C alloy at 1550°C.
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Fig. 8. Viscosity of liquid Fe-Si alloy.
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Fig. 9. Activation energies of viscous flow of
Fe-Si alloys.
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