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THE EQUATION FOR LIQUIDUS LINE OF THE In;Te;-Co3Tes SYSTEM
PHASE DIAGRAM

Ch. ABILOV, C.A. ZEYNALOV
Azerbaijan Technical University
H. Javid ave.23, Baku

The equation for a calculation of the liquidus line of the InsTe;-Co;Te, system state diagram was derived. With this purpose. the liquidus
line. consisting of two branches. was accepted 10 be similar to branches of two parabolas. that is why the parabola equation was used for the
derivation of the mathematical expression. Using the suggested equation. content values and fusion temperatures of interacting components
may be calculated with high accuracy. in the broad concentration interval.

The phase state diagram of the system In,Te;-Co;Te, was
earlier constructed on the base of the experimental data of the
complex of physico-chemical analysis methods [1] and it was
revealed. that on curves of the alloy thermogram heating.
concentrated by In,Te;. the effects. connected with the
polymorphic transformation of the ordered modification a-
In,Te; into the unordered f-In,Te;, are ciearly manifested. It
was also established. that the temperature of the phase
transition a- In,Te; into S~ In,Te; increases from 890 K up to
960 K under the influence of Co;Te, and the dependence of
the phase transition temperature on the concentration occurs
here. Therefore, the confirmation of figure points coordinates
of the state diagram of this system by theoretical calculations
is an actual one.
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Fig 1. The part of the state diagram of the system In,Te;-CosTe,
in the high temperature region.

There are a number of works. devoted to thermodynamic
calculations of liquidus line of binary and more complicated
systems. However, there is no information about
mathematical calculations. The authors of [2] made an
attempt to receive the restriction equation for the calculation
of binodile stratification curves in systems Hg-Tl.\" (where
X=S. Se. Te). The results of the derivation of the equation for
the liquidus curve plotting and boundaries determination of
the phase formation reaction in the system In,Te;-Co;Te, are
given in the present report. Main lines fragments of the phase
interface of the system In.Te;-Co;Te, are presented on fig. 1.
For clarity the scheme was constructed in the form of the

dependence x~ff7). where x is the crystal content. ¢ is the
temperature (the content is meant through U in the derived
equations). The liquidus lines on the state diagram may be
observed as branches of two parabolas. One branch (n/ line)
is the part of the large parabola. the other (m! line) is the half
of the smaller parabola. Therefore. analytical expressions of
ordinary parabolas served the base for worked out equations
of liquidus lines. The analysis of the results of the undertaken
research showed. that the change of the substance
transformation rate versus the temperature may be described
by the following linear differential equation [3].

dU(rt)

=(a+bt)U(t), a
where Urr) describes the substance state versus the temperature.
a and b are parameters. characterizing the influence of the
temperature change on the substance state. It is necessary to
note. that the equation (1) is observed with the initial
condition:

Utte) = U &)

It is necessary to solve (1) with the initial condition (2)
for determination of the change degree of the substance state.
Let us rewrite (1) as

du() =(a+bt )dt
Ult) .

and suggest. that 1,=0. The solution of the equation (3) with
the initial condition Ur0)=U, looks as:

br- +2at—-21n[U(”] 0
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Calculating the quadratic equation (4). we obtain t as the
function of U

—ai\/a: + 2bln[U(t):|
U,
yuU)=

b
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Now if:
(t)

. U
1. a +2bl
U,

a
yvu )—-——— (a>0.b<0).i.e.in this case (U )=——=const>0.
b

]:0. then it follows from (35). that
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. Ut i Urt) from the calculation of means. that a=3-10" (degree™).
2. a +2bl >0, ie. a >-2bl r or 5=9.7-10 ° (degree ). In this case. the equation (4) will take
Uy 0

a form

LnU - InUp =b/2C +at

Ut
|a|> —2b1ﬂl: ( )] . where 5<0. In this case the ©F
U

0

U = Upexp(at+b/20)

function #(U) has two representations, namety: U= exp(-3-1 1+1.87F )
= The equation was observed with the initial conditions
—a+ la*+2n1 TV Uy=U667)=1.(The unit reflects the initial components content.
U, . i.e In,Te; without Co;Te, admixture).
HUuy= = It was found for the temperature interva 1917<t<1017°C.
b | 6)  that ~2710° (degree”). =42-10% (degree). Consequenty.
. Utt) | InU=In 100-2.7-10~ 1+2.1-10°°r, with the regard of the initial
—-a- |a +2bl 7 condition Urty =U(1017)=100, i.e. the approach start was
(U )= 0 taken from the Co;Te, side).
- b The experimental and calculated values of fusing temperature
and content of system alloys In-Te;-Co:Te,,

At all parameters values @>0. b<0 or a<0. b>0 the Table 1
function (9) is positive. It is possible to apply the simple Experiment Calculation
polynomial equation for determination of concrete values of CO‘“C:“ Temperature | Content | Temperature
=g~ and ~b". The most suitable method of these parameters moke % D('; mole Y °C
determination is the method of the least squares. However, it lg ;97_‘, :g“; ;gg
is possible to use more simple method for our case. for 30 97 29'9 926
example: the method of means. Guided by this method and m 9;2 39.8 o7
having divided the liquidus line into 2 temperature intervals 30 98> S14 980
(the ﬁr_st interval §preads Eo ml line, the second to nl). we &0 987 38.4 988
determined the “a” and b parameters values . In fact. on the 70 992 66.7 994
experimentally constructed diagram of the liquidus line there 30 997 76.0 998
is a break at the beginning of the peritectoid transformation 90 1007 886 1003
(Ik line). For the interval 667<t<917°C it has been found 100 1017 99.0 1043
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C.1. Obilov, S.A. Zevnalov
In:Tey-CosTes SISTEMININ FAZA DIAQRAMININ LIKVIDUS OYRISININ TONLIYi

InaTex-Co:Tes sisteminin hal diagramindak: likvidus ayrisinin nezori qurulmas: i¢in rivazi tenlik mivyyonlesdiriimisdir. Bu
maqsadle, iki hissadan ibaret olan likvidus ayrisini parabolamin qollan kimi gobul edarek. parabola tani kimi qabul edarok, parabola
tonliklorindon istifade edilmisdir. Mileyvenlogdirilon tonlikden istifade edorok viksok doqigliklo genis konsentrasiva intervahnda
garsiigh tesirde olan komponentlarin torkiblerinin vo temperaturlannm givmetlerini hesablamaq olar. Gostarilmisdir ki, islonmis
bu tenlivin halli ilo miayyan temperatur intervalinda maddenin hahnin deyismasini sacivvalondirmok mimkindar.

Y. H. Aouwnos, C.A. 3eiinanos

YPABHEHHME JJMHHH JHKBHYCA ®A3OBOH JJHAITPAMMbBI
CHCTEMDBI In;Te;-Co;Te,

VYCTaHOBICHO VPABHCHHE LIS PAcyeTa JHHHH THKBHIYCA JIHArpaMMEl cocTosHHa cucTeMbl In:Te;-Cos;Tes. C IToR ueibio. THHHSA
JIHKBHIVCA. COCTOAIMAS W3 IBYX BeTBSH. OBLTR NPHHATA NOI00HOW BETBAM IBYX NMapadol. OTYET0 W 1IN BWBOIA MaTCMATHYCCKONO
BEIPAKCHHS HCIOIb30BAHM VDPABHCHHA NapaGorhl. MCNOIE3yS NPCIIOACHHOS VDABHCHHC MOKHO C BHICOKOR TOYHOCTBIO PacCUHTaTh
3HAYCHHA COCTABA H TEMICPATYPH ILIARTCHHS B3aHMOICHCTBYIOUIHX KOMIIOHCHTOB B IHHPOKOM KOHLICHTPAUHOHHOM HHTCPBAIC.
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