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I. Introduction

Continuously cast carbon steel slabs frequently exhibit
surface cracking susceptibility, which is associated with
their solidification mode. It is accepted that surface crack-
ing susceptibility is promoted by volumetric contraction as-
sociated with peritectic solidification, liquid (L)�d (bcc)→
g (fcc), which begins in the mold of the continuous casting
machine.1–7)

Mn is a chemical element found in carbon steel slabs,
with typical content ranging between 0.5 and 1.5% (weight
percent). Figure 1 shows two calculated pseudo-binary
equilibrium Fe–C–XMn diagrams for steels with different
Mn content, in which X is either 0.77 or 1.17%. In this fig-
ure, it is observed that an increase in Mn content shifts the
peritectic “point” to lower carbon contents and lower tem-
perature values. For illustration purposes of Mn effect, in
Fig. 1, C content of 0.14% is indicated by a vertical line,
thus, for 1.17% of Mn the solidification mode is hyper-
peritectic, i.e. after the ending of the peritectic transforma-
tion the g phase is formed from the remaining liquid, in
contrast, for the steel with 0.77% of Mn, the solidification
mode is hypo-peritectic, i.e. after the peritectic transforma-

tion, the growth of the g phase continues at the expense of
the d phase. On the other hand, solute microsegregation
during solidification alters the local equilibrium conditions
at the solid–liquid interface and can modify the phase evo-
lution during solidification.8,9) It is thought that a so-called
hypo-peritectic steel can eventually solidify like hyper-peri-
tectic steel because of microsegregation effect, which is
promoted by increasing cooling rate.
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This work studies the effect of chemical composition, C and Mn contents, and cooling rate on both the
solidification mode and the evolution of phases during the solidification of three steels; two of hypo-peritec-
tic and one of hyper-peritectic composition. Furthermore, the cracking susceptibility associated to both the
differences in mechanical behavior of d and g phases, and contraction during solidification, was inferred.

Slight variation of C or Mn, in the order of 0.04%, promoted significant changes in the evolution of
phases during solidification. It was observed that for the hypo-peritectic steel closer to the peritectic point,
the Mn microsegregation observed for high cooling rates promoted at the end of solidification a hyper-peri-
tectic solidification mode. On the other hand, independently of the solidification mode and chemical compo-
sition of the studied steels, the differences in the mechanical behavior of d and g phases led to a cracking
susceptibility in two solid fraction zones.

Furthermore, for the steel exhibiting hypo-peritectic solidification mode the peritectic transformation oc-
curred at higher solid fraction compared with the steels showing hyper-peritectic solidification mode. There-
fore, the remaining liquid ability to feed the contraction in the solid–liquid shell associated to the peritectic
transformation resulted adversely affected. Hence, the cracking susceptibility observed in the hypo-peritec-
tic steel is not only generated by differences in the mechanical behavior of d and g phases, but also by the
liquid inability to compensate the contraction associated to the peritectic transformation.
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Fig. 1. Comparison between equilibrium Fe–C–XMn pseudo-bi-
nary diagrams calculated for two peritectic steels.



In this context, control of the surface cracking suscepti-
bility of peritectic steels requires knowledge about both the
evolution of phases during solidification and the description
of the mechanical behavior of the solidified shell. The ex-
perimental description of phase evolution during solidifica-
tion in the continuous casting process is difficult due to the
high temperatures and high cooling rates involved. Thus,
mathematical modeling is frequently used, integrating sev-
eral approaches with different degrees of complexity which
have been proposed to describe not only the solid state dif-
fusion but also the solute segregation in the remaining liq-
uid involved during peritectic solidification. Nowadays,
DICTRA software (Diffusion Controlled Transforma-
tions)10) allows us to simulate diffusive transformations
with moving boundaries. It integrates thermodynamic and
kinetic databases to solve one-dimensional diffusion equa-
tions for multicomponent systems, using the Thermocalc11)

software to calculate local equilibrium at the involved inter-
faces.

In order to study in depth the effect of chemical compo-
sition and cooling rate on both the solidification mode and
surface cracking susceptibility of peritectic carbon steels,
this study combines a thermal analysis technique with
mathematical simulation of solidification. Thus, the solidifi-
cation behavior of a hyper-peritectic steel was compared to
that of two hypo-peritectic steels. The chemical composi-
tion of the hyper-peritectic steel was considered as refer-
ence, and the first and second hypo-peritectic steels were
obtained by reducing C and Mn content, respectively. The
phase evolution during solidification is described for differ-
ent cooling rates, which are similar to those reported for
conventional slabs.12) Furthermore, the mechanical behav-
ior and thermal contraction of the solidified shell were eval-
uated as a function of the solid fraction evolution.

2. Experimental Procedure

In the first stage of this study, a thermal analysis tech-
nique was applied in solidification experiments on three
peritectic carbon steels in order to obtain thermal and mi-
crostructural information under three different continuous
cooling conditions. In the second stage, the experimental
information was couple to the software in order to obtain
phase evolution during solidification. Subsequently, me-
chanical properties and thermal contraction developed in
each steel during solidification were calculated.

Three steels with different content of C and Mn were
studied and they were named HC-HMn, HC-LMn and LC-
HMn, where H and L mean “High” and “Low” respectively,
e.g. HC-HMn means high C and high Mn steel. These
steels correspond to one hyper-peritectic and two hypo-
peritectic steels, for which chemical composition is speci-
fied in Table 1.

2.1. Thermal Analysis

Since the experimental method for thermal analysis has
already been described in a previous paper published by
Ruiz et al.,9) no details will be provided in this paper about
this technique.

In order to estimate the solidification time (time elapsed
in the solid–liquid region) and the cooling rate for each
thermal analysis experiment, the determination of liquidus
(Tl) and solidus (Ts) temperatures from the cooling curves
was necessary. Thus, the cooling curve obtained for each
steel at the lowest cooling rate, which is assumed to be
close to the equilibrium condition, was initially considered.
Then Tl and Ts, using equilibrium pseudo-binary diagrams,
were associated with peaks in the first and second deriva-
tives of the cooling curve. After determining the peaks as-
sociated with the transformation temperatures, these peaks
were identified for all cooling conditions for each steel.

2.2. Simulation of Solidification Process

Initial chemical composition, cooling curve and control
volume characteristics were fed into the software10) for each
simulation. Initial chemical composition considered C, Mn,
and Si, as specified in Table 1. In the same table the hypo-
peritectic or hyper-peritectic steel grade is also indicated.
The control volume was chosen considering a dendritic
columnar structure; the secondary dendrite arm spacing (l)
was selected as the characteristic longitude at the microseg-
regation scale, as originally proposed by Broody and Flem-
ings.13)

Assuming regular spacing for the secondary dendrite
arms as well as symmetrical properties between them, the
control volume is half l . The l value associated with each
cooling condition was calculated using Eq. (1), reported for
steels solidified at different cooling rates:

l�26.1�ts
0.38 ...............................(1)

where l is expressed in mm and ts in s.5) The ts values were
obtained from the experimental cooling curves. The control
volume has been illustrated in a previous paper,9) in which
the initial thickness value for d and g phase in each simula-
tion was l /20. The kind of grid used was double geometri-
cal, dividing the region into two halves and generating a
separate geometric grid (300) node in each half, thus allow-
ing contact between the two phases, with one of them act-
ing as interface for the other one, keeping a uniform inter-
spacing of the grid for a closed system.10) The simulation
was conducted employing the kinetic MOB2 and thermody-
namic SSOL databases.

2.3. Tensile Properties

Calculation of the mechanical properties evolution of the
solidified steel shell was carried out using the following
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Table 1. Chemical composition of steels (mass%).



equations reported by Mizukami et al.8)

sd
L/S�6.0�( fs�0.8)�fd .......................(2)

sg
L/S�33.5�( fs�0.8)�fg ......................(3)

ed
L/S�6.5�( fs�0.8)�fd ........................(4)

eg
L/S�6.5�( fs�0.8)�fg ........................(5)

where fi is the fraction of phase i; i can be s, d or g phases;
s i

L/S is the tensile strength generated in phase i, expressed
in MPa; e i

L/S is the elongation of phase i, expressed in %.
These equations have been validated for carbon and alloyed
steels and solid fractions between 0.8 and 1.0.14)

2.4. Contraction

The thermal contraction associated with the phase
growth during solidification was calculated using the math-
ematical expression given by Jablonka et al.15):

........................(6)

where e th(T) is the thermal contraction at temperature T,
r(Tref) and r(T) are the densities at the reference tempera-
ture Tref and at temperature T, respectively. In the case of
peritectic transformation in which several phases are in-
volved, the average density at temperature T can be calcu-
lated with the following expression:

.........................(7)

where fn(T) and rn(T) are phase fraction and density, respec-
tively, for each n phase coexisting at temperature T. The
phase density can be obtained using the equation suggest-
ed by Miettinen,16) as a function of both temperature and
chemical composition.

3. Results and Discussion

3.1. Thermal Analysis

Figures 2(a)–2(c) show the cooling curves obtained for
the three studied steels at each cooling condition. The cool-
ing rate values described in Fig. 2 were the result of the av-
eraging of fractions, i.e. the lowest cooling rates were be-
tween 0.29–0.33°C/s, while intermediate cooling rates were
between 2.8–3.3°C/s, and the highest cooling rates were be-
tween 9.8–10.0°C/s. Thus, practically three cooling rate
values were obtained: 0.3, 3 and 10°C/s.

Figures 3(a) and 3(b) show the Fe–C pseudo-binary
equilibrium diagrams calculated for each steel. C content
and equilibrium transformation temperatures are indicated
with a vertical line in each figure. Figure 3(a) shows the di-
agram belonging to HC-LMn hypo-peritectic steel, which
has the lowest Mn content. Figure 3(b) shows the diagram
belonging to hypo-peritectic and hyper-peritectic steels,
LC-HMn and HC-HMn respectively, whose only difference
is their C content.

In order to illustrate the thermal analysis conducted, the
HC-LMn steel was selected, shown in Fig. 3(a). From this
figure, the solidification starting and peritectic transforma-
tion temperatures were obtained as 1 521 and 1 490°C, re-
spectively. Furthermore, Figs. 4(a) and 4(b) show the first
and second derivatives, respectively, of the cooling curve
obtained for the HC-LMn steel at the lowest cooling rate,
which is assumed to be close to the equilibrium conditions.
In these figures, it is observed that the temperatures pre-
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Fig. 2. Continuous cooling curves.

Fig. 3. Fe–C equilibrium pseudo-binary diagrams.



dicted using the equilibrium diagram, Fig. 3(a), can be as-
sociated with peaks appearing in the first and second deriv-
atives of the cooling curve. The second derivative of the
cooling curve exhibited a peak after which no significant
thermal fluctuations were observed, except for the continu-
ous cooling of the sample. This peak was associated with
the end of solidification and it corresponded to 1 472°C. In
this way, it was possible to estimate the solidification time,
ts, and cooling rate. The behavior shown in Figs. 4(a) and
4(b) was systematically observed for all cooling rates in
each steel. The determined temperatures and the estimated
parameters ts, l and cooling rate are given in Table 2.

3.2. Simulation

Figures 5(a)–5(c) show the phase evolution at values of
solid fraction higher than 0.8, for which it is accepted that
the solidified shell begins to develop its mechanical proper-
ties.8) For the HC-HMn and HC-LMn steels, Figs. 5(a) and
5(b), it is observed that the phase evolution during solidifi-
cation was independent of cooling rate. In contrast, for the

LC-HMn steel the effect of the cooling rate is appreciable
after the peritectic transformation started. For the three
studied steels the fraction of d phase increased up to the
point where the peritectic reaction is reached. From this
point, g phase grew at the expense of d phase and liquid.4)

Moreover, it is observed that the peritectic reaction oc-
curred at different solid fraction values depending on the
steel. For the HC-HMn and HC-LMn steels, Figs. 5(a) and
5(b) respectively, d phase reached its highest solid fraction
value at 0.81 and 0.83 respectively, whereas for the case of
the LC-HMn steel, Fig. 5(c) shows that d phase reached its
highest solid fraction value at 0.9. This difference is associ-
ated to the C effect on the solidification mode, i.e. the LC-
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Fig. 4. Thermal analysis of HC-LMn steel carried out at a cool-
ing rate of 0.3°C/s.

Fig. 5. Evolution of mass fraction of phases as a function of
solid fraction for two cooling rates in (a) HC-HMn, (b)
HC-LMn and (c) LC-HMn steels.

Table 2. Values obtained from the continuous cooling curves generated by thermal analysis.



HMn steel has the lowest C content, and therefore its
solid/liquid ratio at the peritectic reaction temperature is
higher than that for the other steels. Moreover, it is seen
that HC-HMn and HC-LMn steels, Figs. 5(a) and 5(b) re-
spectively, are characterized by a hyper-peritectic solidifica-
tion mode whereas the LC-HMn steel exhibited a hypo-
peritectic solidification mode. It is noteworthy that the so-
called hypo-peritectic HC-LMn steel, Table 1, exhibited a
hyper-peritectic solidification mode, according to the evolu-
tion of phases shown in Fig. 5(b); this change of solidifica-
tion mode is associated with Mn microsegregation during
solidification.

The mass content of the alloying elements in the remain-
ing liquid as a function of the solid fraction growth was
evaluated. For illustration purposes, Figs. 6(a)–6(c) show
the results obtained for each steel at two cooling rates for
the case of Mn, which had the highest microsegregation
level compared to the other elements. In these figures, the
solid fraction at which the peritectic transformation begins
is indicated by a vertical solid line, whereas the end of this
transformation is indicated by a discontinue line. It is ob-
served that Mn microsegregation is highest at the end of so-
lidification; also, this microsegregation is promoted at the
end of solidification by an increase in the cooling rate. On
the one hand, in a comparison between hyper-peritectic HC-
HMn and hypo-peritectic HC-LMn steels, Figs. 6(a) and
6(b) respectively, in which the difference in chemical com-
position is only 0.4% Mn, i.e. the Mn content is decreased
from 1.17 for the HC-HMn steel to 0.77% for the HC-LMn
steel, the slid fraction value at which the d→g transforma-
tion occurs is displaced from 0.81 to 0.84. This means that
for the HC-HMn steel, there is 3.5% more liquid phase to

feed the contraction generated during solidification. On the
other hand, in a comparison between hyper-peritectic HC-
HMn and hypo-peritectic LC-HMn steels, Figs. 6(a) and
6(c) respectively, in which the Mn content is 1.17% and the
C content is decreased from 0.14 for the HC-HMn steel to
0.10% for the LC-HMn steel, the solid fraction value at
which the d→g transformation occurs is displaced from
0.81 to 0.91. This indicates that there is 10% more liquid
phase to feed the contraction generated during solidification
in the HC-HMn steel. Thus, assuming that it is desirable
that the peritectic transformation occurs at sufficiently low
solid fractions in order to promote enough liquid phase to
compensate the contraction produced during solidifica-
tion,17–20) Figs. 5 and 6 show that an increase in C content
shifts more extensively the peritectic transformation to
lower values of solid fraction compared with the effect of
Mn. These figures also suggest that the solidification mode
of carbon steels can be positively influenced by increasing
Mn content given that this element promotes the hyper-
peritectic solidification mode. Thus, it is observed that a
slight variation in the chemical composition, 0.4% of Mn
or 0.04% of C, promotes changes in the proportion of
phases during solidification. This means that the mechani-
cal behavior of the solidified shell formed in the continuous
casting mold can be altered by modifying the steel chemical
composition.

3.3. Tensile Strength and Elongation during Solidifica-
tion

According to the peritectic transformation mechanism in
which d and g phases are in contact with each other, it 
is assumed that a difference in the mechanical behavior of
the phases at high temperatures can induce strain in their
interfaces and consequently promote the generation of
cracks.8,14) Equations (2)–(5) were used to calculate tensile
strength and elongation for the d and g phases as a function
of the solid fraction evolution. Considering that the evolu-
tion of phases, tensile strength and elongation were practi-
cally independent of the cooling rate, Figs. 7–9 show the
results obtained for only one cooling rate, 10°C/s, which is
a similar value to those found in regions close to the slab
surface.12) The dark areas show the ranges of solid fraction
values in which strain could be induced in the d /g interface.

Figures 7(a), 8(a) and 9(a) show the mass fraction evolu-
tion of d and g phases during solidification as a function of
solid fraction for HC-HMn, HC-LMn and LC-HMn steels
respectively. It can be seen that in the case of the HC-HMn
steel, Fig. 7(a), the fraction of d phase increased up to a
solid fraction value near 0.81, after which g phase began to
grow. For the HC-LMn steel, Fig. 8(a), g phase began to ap-
pear at a solid fraction of 0.83, whereas for the LC-HMn
steel, Fig. 9(a), g phase was formed up to a solid fraction
value of 0.91. For solid fraction values higher than 0.81, the
HC-HMn steel shows that the d phase fraction decreased
becoming equal to that of g phase at a solid fraction of
0.89, whereas for the HC-LMn and LC-HMn steels the
same behavior occurred at solid fraction values of 0.91 and
0.975 respectively. Later, in HC-HMn and HC-LMn steels,
d phase disappeared at solid fraction values of 0.955 and
0.98 respectively, and subsequently an additional amount of
g phase was formed from the remaining liquid. In contrast,
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Fig. 6. Variation of Mn content in the remaining liquid as a func-
tion of solid fraction for two cooling rates in (a) HC-
HMn, (b) HC-LMn and (c) LC-HMn steels.



for the LC-HMn steel, both d and g phases are still present
at the end of solidification.

Figures 7(b), 8(b), 9(b) and 7(c), 8(c), 9(c) show the vari-
ation of tensile strength and elongation respectively for the
d and g phases, with respect to solid fraction for the three
studied steels. A similar behavior was observed for the
three steels, which was characterized by the presence of two
zones in which strain at the d /g interface is generated and

therefore cracking susceptibility arises. The first zone is as-
sociated to a range of solid fraction whose lower value cor-
responds to the beginning of the peritectic transformation.
In this zone g phase shows the lowest values of tensile
strength and elongation, indicating that in this range of
solid fractions the strain was generated in the g phase. For
this zone, the solid fraction ranges 0.81–0.84, 0.83–0.857
and 0.91–0.93 were associated to the HC-HMn, HC-LMn
and LC-HMn steels respectively. After the first zone and
until the fractions of d and g phases become equal, d phase
showed lower tensile strength and higher elongation com-
pared with g phase. Consequently, in this solid fraction
range strain was not generated in any phase. The second
zone showing cracking susceptibility starts where the frac-
tions of d and g phases are the same and it continues until
the peritectic transformation finishes. In this solid fraction
range, g phase exhibited higher tensile strength and higher
elongation values than d phase, indicating that the strain is
generated in the d phase. Furthermore, the solid fraction
ranges for this zone were 0.885–0.955, 0.91–0.98 and
0.975–1.0 for HC-HMn, HC-LMn and LC-HMn steels, re-
spectively.

The mechanical behavior illustrated in Figs. 7–9 for the
three steels studied, agrees qualitatively with that observed
by Ruiz et al.9) in a hypo-peritectic steel containing 0.13%
C and 1.15% Mn, where zones of cracking susceptibility
were found in two solid fraction ranges, 0.85–0.87 and
0.92–0.98. Also, it is noteworthy that the hypo-peritectic
steel studied by Ruiz et al.9) exhibited a hyper-peritectic so-
lidification mode, as observed in the present work for the
HC-LMn hypo-peritectic steel. Moreover, there was also
good concordance with the results obtained by Mizukami et
al.8) in a carbon steel containing 0.14% C and in a low alloy
steel with 0.11% C, 0.5% Mn and 0.1% Si, whose zones of
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Fig. 7. Relationship between (a) mass fraction of phase, (b) ten-
sile strength, (c) elongation and solid fraction for HC-
HMn steel sample.

Fig. 8. Relationship between (a) mass fraction of phase, (b) ten-
sile strength, (c) elongation and solid fraction for HC-
LMn steel sample.

Fig. 9. Relationship between (a) mass fraction of phase, (b) ten-
sile strength, (c) elongation and solid fraction for HC-
HMn steel sample.



cracking susceptibility were found within solid fraction
ranges of 0.88–0.92 and 0.98–1.0 for the former steel, and
0.94–0.965 and 0.99–0.995 for the second one. For the case
of the latter steel, Mizukami8) suggested that the end of so-
lidification was characterized by formation of g phase from
the liquid phase, as observed in HC-HMn and HC-LMn
steels in the present work. However, in the case of the LC-
HMn steel, which contains 0.10% C and 1.17% Mn, it was
observed that the d→g transformation continued in the
solid state.

3.4. Contraction

In order to illustrate the effect of slight variations of C
and Mn in chemical composition of peritectic steels, on the
contraction levels generated during solidification at dif-
ferent cooling rates, Figs. 10(a)–10(c) show contraction lev-
els calculated using Eqs. (6) and (7) as a function of solid
fraction for each studied steel. The previously obtained
zones of cracking susceptibility and the solid fraction of 0.9
associated with the “Liquid Impenetrable Temperature”
(LIT)17–20) are shown in each figure. In all cases, the con-
traction levels were independent of cooling rate. The HC-
HMn and HC-LMn steels, Figs. 10(a) and 10(b), character-
ized by a hyper-peritectic solidification mode exhibited a
slight expansion at solid fraction values of 0.955 and 0.98,
respectively. This behavior was associated to the formation
of g phase from a highly saturated liquid at the end of so-
lidification, shown in Fig. 6. Recently, Ruiz et al.9) observed
the same behavior for a steel exhibiting hyper-peritectic 
solidification mode. Moreover, the contraction levels ob-
served in these steels are comparable to that reported by
Miettinen16) for a hyper-peritectic steel containing 0.162%
C and 0.5% Mn. On the other hand, Fig. 10(c) shows the
behavior observed for the hypo-peritectic LC-HMn steel,
which exhibited a progressive contraction. The contraction
level at the end of solidification was similar to those ob-
served for HC-HMn and HC-LMn steels with hyper-peri-
tectic solidification mode.

Considering the criterion proposed by Clyne et al.,20)

which relates the incidence of cracking to solid fractions
higher than 0.9 where the remaining liquid is unable to feed
the contraction, it is thought that a cause of the cracking
susceptibility depends on the solid fraction range within
which the peritectic transformation takes place, i.e. whether
peritectic transformation occurs when the contraction can
be compensated by the liquid phase ( fs�0.9), or whether it
occurs when no liquid feeds the contraction generated
(fs�0.9�LITfs).

17–20) Thus, it is expected that the highest
cracking susceptibility is associated to the hypo-peritectic
LC-HMn steel for which the peritectic transformation starts
at a solid fraction of 0.91 and, therefore, the contraction
generated by the peritectic transformation cannot be com-
pensated by the liquid phase. This is confirmed by the accu-
mulated thermal contraction within the solid fraction range
of 0.9–1.0, with values of 0.00226, 0.00237 and 0.0034
were associated to the HC-HMn, HC-LMn and LC-HMn
steels respectively, Figs. 10(a)–10(c). Consequently, the ac-
cumulated contraction observed for the hypo-peritectic LC-
HMn steel was approximately 30% higher than those asso-
ciated with the HC-HMn and HC-LMn steels which exhib-
ited hyper-peritectic solidification mode.

Furthermore, for the hyper-peritectic HC-HMn steel, Fig.
10(a), the peritectic transformation began at a solid fraction
of 0.81 and only a portion of the second zone of cracking
susceptibility, associated to strain generation at the d /g in-
terface, was located at solid fraction values higher than 0.9.
Hence, in the solid fraction range of 0.9–0.955, the differ-
ences in the mechanical properties of d and g phases and
the thermal contraction represent causes of the cracking
susceptibility. Similar behavior was observed for the HC-
LMn steel, which exhibited hyper-peritectic solidification
mode, shown in Fig. 10(b), however, in this case the causes
of the cracking susceptibility were observed in the range of
solid fraction of 0.91–0.98. Moreover, for the hypo-peritec-
tic LC-HMn steel, Fig. 10(c), the two solid fraction zones
(0.91–0.93 and 0.97–1.0) of crack susceptibility associated
to the strain at the d /g interface are included in the solid
fraction range within which the contraction cannot be fed
by the remaining liquid. Therefore, it is thought that the
hypo-peritectic steel will be more sensitive to exhibit crack-
ing susceptibility.

4. Conclusions

From the description of the evolution of phases during
solidification and the mechanical behavior evaluated as a
function of solid fraction for three peritectic steels, the fol-
lowing conclusions were drawn:

(1) For the studied hypo-peritectic steels, a slight varia-
tion of C and/or Mn contents affects the proportion of
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Fig. 10. Relationship between thermal contraction and solid
fraction for two cooling rates in each steel.



phases during solidification. The variation in the C content
has a larger influence than that of Mn on the evolution of
phases, however, the Mn microsegregation generated at
high cooling rate can promote a change in the solidification
mode from hypo to hyper-peritectic.

(2) The proportion of phases exhibited during solidifi-
cation affects the mechanical behavior of the solidified
shell. Independently of the cooling rate and the steel chemi-
cal composition, the cracking susceptibility associated with
differences in the mechanical behavior of d and g phases,
occurred into two solid fraction zones.

(3) The cracking susceptibility exhibited by peritectic
steels depends also on the solid fraction value at which the
peritectic transformation takes place. i.e. if the remaining
liquid is able to feed the accumulated contraction generated
by the peritectic transformation.

(4) The cracking susceptibility frequently observed in
hypo-peritectic steels is then associated not only with dif-
ferences in the mechanical behavior of d and g phases, but
also with the liquid inability to compensate the contraction
associated with the peritectic transformation.
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