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SUMMARY

On the besis of the application of thermal analysis and study
of the regularities of eutectic crystallization of alloys of the
Fe-C system, an automatic system of control and menagement of the
process of formaetion of the structure and properties of cast iron
during ist smelting was ore&ted. The process of formation of the
structure of cast iron was regarded from the point of regularities
of phase transmissions.

INTRODUCTION

In determining the paremetres of crystallization and assess-
ment of formation of cast iron structure durimg its smelting, one
of the main methods of physical-chemical analysis is thermal ana-
lysis (TA). However, the existing methods of assessing structure-
formation of alloys, meinly from the position of mathematical de-
scription of thermograms without taking into consideration the
physical of the processes /1-3/, hamper the control over the for-
mation of cast iron structure in industrial condition ans even
the management of the structure-formation process.

Due to the diversity of metallurgical and technological fac-
tors influencing the formation of the structure and properties of
cast iron, the problem should be solved not from the position of
accumulation of data in the ferm of thermogram, reflecting all the
posseible variants, deviations in the technology of producing cast
iron, but by revealing gemeral regularities of the process of
structure-formation of cast iron and the influence of various fac-
tors upon it.

METHODS OF CONTROL
Teking into account that TA fixes phase changes of alloys du-
ring their heating or cooling, the process of formation of cast
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iron Structure should be regarded from positions of regularities

of phase conversions and, first of all, of eutectic crystallizati-
on. The problem of accuragy and stability of the guantitative ana-
lysis of phase conversions is solved in the giver work by applying
fine-walled quartz samplers. The sizes of the sampler are determi-
ned by the condition of the minimal semple mass and its crystalli-
zation according to the stable system. For the grey cast iron the

sample mass is about 8-10g and for the highly-durable one - 45-50g.

The change of the temperature of the anelyzed sample during
its cooling is fixed automatically by the computer.

The specially created algoritm of the mathematical treatment
of thermograms, considering the real thermal belance of the inves-
tigated system, the phese composition and thermo-physicel paramet-
res of the structural components, permits to analyse the individu-
al character of isolation of each phese during the euiectic crys-
tellizetion and the formation of the alloy structure on the whole,

The thrmo-physical model of eutectic crystallization was put
into the base of construction of the mathematical model of the
process of formation of the primary cast iron structure(Fig.i).
Curve 1 characterizes the process of release of the main eutectic
phase - of graphite, curve 2 - the release of the driver phase -
of sustenite, curve 3 -~ the course of the whole process of eutec-
tic crystallization, area I - release of the graphite that had
freely grown in the liquid, area II - the joint release of the two
phases, area III ~ the release of austenite at the last stage of
crystallization, after the end of formation of graphite crystalls.

RESULTS AND DISCUSSION

In order to increase the efficiency of directed influence on
the process of formation of iron cast structure and possibility of
realization of optimazation of alloy composition, applying data on
structure~-formetion processes, investigations were conducted on
the influence of the main components of cast iron and the alloying
elements on the character of phese conversions, taking ainto acco-,
unt the thermo~physical model of the process of eutectic crystal-
lizytion., Fig.2 shows data on the effect of Mn, Ni, Zr, Co, Ce on
sone main parametres of eutectic crystallization in correspondence
wits Pig.1l, where: a - is the change of the specific rate of gre-~
phite release, b - change of the specific rate of austenite reiea-



XK rs |
at [ \\ 3
[3/¢/ \ 4
Y 2 -~
VN
/) % \
/] / \\
it 7\
A I\ \
i [\ \
71 1 /1T \ III \
J / \ \
i’ \ o
77 — ’-/7 .y 'Z/T/ | Z[C]

Fig.1. A thermophysical model of the eutectic crystallization
of cast iron
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Fig.2. The effect of alloying elements on the parametires of
the eutectic crystallization of cast iron
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se, ¢ - the quantity of the freely grown in liquid graphite,
d - the portion of the stage of simmltaneous growth of graphite
and austenite.

Analyses of the given date testify that the introduction of
alloying elements changes to this or that degree the character of
growth of the pheses. Decrease of graphite portion that had freely
grown in liquad with a simltaneous decrease of the rate of the
release of the phase furthers increase of the degree of branching
of graphite crystalls. The introduction of cerium into ceast iron
leads to & sharp decrease of the rate of phase isolation at all
the stages of conversion with a simulataneous growth of the totel
duration of the proceee. And here, in eutectic cryetallization,
the stage of simultaneous growth of graphite and austenite preva-
1ls. The given character of eutectic crystallization leads to the
realization of conditions, furthering the formation of compact
crystalls of graphite, with a sphere-like form,

The presented data on cast iron analysis on the basis of ap-
plication of TA and from the position of processes, reflecting
the physical essnce of structure-formation, served as a ground
for the created automatized system of control end management of
processes of formation of the structure and properties of cast
iron.

CONCLUSION
The analysis of the process of formetion of cest iron from
the position of regularities of phase conversiors permits to bring
the creation of automatized systems of control of the quality of
elloys in conditions of & concrete production to the elaboration
of a mathematical model of the process of structurei-formation of
the smelting alloy and to the setting of a computer.
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