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rate constant distribution evaluated employing specified
kinetic data. The applications of this new concept are
illustrated using the kinetic data for reduction of hema-
tite with hydrogen, and gasification of carbon with car-
bon dioxide. Effects of some of the operating para-
meters e. g, temperature, particle size, porosity, gas
flow rate and gas composition on the reaction kinetics
are discussed in terms of this new concept.

Desulfurization and Simultaneous Desulfurization
and Dephosphorization of Molten Iron by Na,O-
Si0; and Nay;0-Ca0-Si0; Fluxes

By Hikoya Iwai et al.
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Mathematical Expression of Phesphorus Distribu-
tion in Steelmaking Process by Quadratie For-
malism

By Retsu NacaBavasti el al.
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Mixting and Mass Transfer in NLadle ' Refining
Process

By Kanehiro Ocawa et al.
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Extension of Darken’s Quadratic Formalism to Di-
lute Multicomponent Selutions
(Communication)

By S. SRIKANTH et al.

Darken’s quadratic formalism is extended to multi-
component solutions. Equations are developed for the '
representation of the integral and partial excess free
energies, entropies and enthalpies in dilute multicompo-
nent solutions. Quadratic formalism applied to multi-
component solutions is thermodynamically consistent.
The formalism is compared with the conventional second
order Maclaurin series or interaction parameter repre-
sentation and the relations between them are derived.
Advantages of the quadratic formalism are discussed.

Micrestructure

Effect of Magnetic Fields on Martensitic Trans-
formations in Ferrous Alloys and Steels
(Review)

By Ken-ichi Sumizu et al.
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Pulsed Magnetic Field-induced Martensitie Trans-
formation in an Fe-21Ni-4Mn Alloy
By E. X. Sun et al,

Magnetic filed-induced transformation from para-
magnetic austenite to ferromagnetic martensite in an

Fe-21Ni-4Mn (wt%) alloy with dual martensitic trans-

formation kenetics has been studied by magnetization
measurement and optical microscopy, applying a pulsed
ultra-high magnetic¢ held As a result, the followings
were found .

A magnetic field higher than a critical one is needed

to induce the martensitic transformatlon above M,. The
critical magnetic flelﬂ iticreases with increasing tem-
perature, and when plottedlaggmst the temperature dif-
ference (AT) from M,, it lies on a straight line not
passing through the origin. This result and thermody-
namical analysis suggest. that pulsed magnetic field
strongly promotes the athermal martensitic transforma-
tion and restrains the isothermal one. The influence of
magnetic field on martensitic transformation in the pres-
"ent Fe-Ni-Mn alloy is mainly due to Zeeman effect. The
entropy change for athermal transformation at M,, AS%,
is obtained to be 4.13 J/mol*K. The amount of magne-
tic field-induced martensites increases linearly with the
maximum strength of pulsed magnetic field. Lath, plate
and butterfly martensites are formed under magnetic
field.

Mechanical Behavior

.Effect of TiN Inclusion on Fracture Touglmess in
Ultrahigh Strength Steel

By Sing- Yuan Lt et al

The investigation wés condncted in 6 specimens of

identical composntwn except for N and Ti contents, the
specimens were remarkably free of nonmetalhc inclu-
sions other than TiN inclusion.

The quasx~dynamxc method has been used to investi-
gate the condition oﬁs mwrocraek nucleation, growth and
propagation from TiN' inclusion.

In summarizing the ﬁresent'study the following con-

clusion can be made :

(1 )Fracture touglmesa Kk is decreases rapldly wnth
increasing in- volumé fractwn of inclusion ( fv) for fy<
0.1% and become insensitive when Jvr>0.1% where
the percentage of cracked-TiN reaches a limiting value.

( 2.) The percentage of cracked-TiN is controlled by

true fracture strain: & and its propagation depends

mainly on the critical true fracture strain ¢ . The &
can be computed by using both McClintock’s model and
Wall-Hill method as follows :

ef =0.0345 Lng

The & can be connected with the mcluslon spacmg '
(d,) and size (a). o ‘

(3 )Based on the testing results, we get a similar re-
lation with ductile fracture model proposed by Rice,
that i lS ,

= ( E- 0’ d )1/2

Effects of ‘Volume Fraction imd Grain Size on
Creep Characteristics of a/8 Titanium Alloys

By Yoshikazu Ro et al.
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A Speculation on Dynumc Recrystslhzahon

(Note)

By Paulo 'Roberto CETLIN
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