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Article 

Thermal Analysis and Computer Simulation of a 

Hypereutectic Al-Si Alloy Used for an Automotive 

Industry Part 

J.P. Fuertes *, A. Rodríguez, G. Pérez-Artieda and P.J. Rivero 

Engineering Department, Campus de Arrosadía S/N, Public University of Navarre (UPNA), 31006 Pamplona, Spain 

* juanpablo.fuertes@unavarra.es; Tel: +34 948 168481, Fax: +34 948 169099 

Abstract: Thermal analysis of a hypereutectic Al-Si alloy used for an automotive part was carried out in this 

research work. Solidification characteristics are recognized from the Temperature-time curve and its 

corresponding derivatives. This analysis was successfully used in a simulation software program with the aim 

of improving the resultant simulation accuracy. In this study, different types of molds, with and without 

cooling systems, were designed and used. The melt present in the furnaces of the factory was used to simulate 

the casting process. The effect of different cooling rates (1.2ºC/s, 2ºC/s, 2.3ºC/s and 2.9ºC/s) on the solidification 

parameters have been investigated. Differences in the resultant microstructure between wall and center of the 

molds have been analyzed and have been related to the T-t curve. Finally, the experimental results clearly 

indicate that the water-cooling rate of the molds and the melt temperature directly affects the solidification 

process as well as the final microstructure. 

Keywords: cooling curves; microstructure; hypereutectic Al-Si alloy; thermal analysis; simulation 

 

1. Introduction 

The automotive industry is one of the most competitive and the materials that form the different 

pieces have evolved towards those of lesser weight. In this sense, aluminum alloys have been 

positioned as an attractive alternative of other metals in some applications. Within the aluminum 

alloys, those whose main elements are aluminum and silicon constitute the 90% of casting parts, 

thanks to the combination of properties of these materials [1]. According to the proportion of silicon 

present in the alloy, there are different types of materials, being the hypereutectic alloys of Al-Si those 

whose percentage of Silicon exceeds 16%. This type of alloys can be considered as metal matrix 

composites (MMC) of hard silicon crystals distributed in a eutectic matrix and, like MMC, they 

combine light weight with excellent wear properties, high modulus of elasticity, low thermal 

expansion and high resistance to high temperatures. The disadvantages presented by these alloys are 

related to the control of the size and distribution of the Si particles, which form crystals with a 

hardness superior to any other phase present in aluminum alloys. 

Although these alloys have been used to manufacture some high-performance parts, the special 

difficulties for the control of the microstructure, in addition to the premature wear of tools and molds, 

have served to discourage many companies from using them. It is necessary an adequate parameters 

control in the manufacturing process that affects the morphology of the Si particles. The 

microstructure control is a technological challenge and the relationship between parameters of the 

casting process and the microstructure has not been studied in depth for certain Al-Si hypereutectic 

alloys, which is still essential. Also, the simulation software packages currently in use lack the 

necessary information in certain alloys. Chemical compositions of Al alloys used in industrial 

production have significant variations in comparison with the contents of alloying elements of 

software package data banks. A suitable method to obtain an evaluation of the effect of certain 

parameters on the microstructure of these materials consists on the thermal analysis by obtaining 

temperature-time curves, which therefore could serve as input data for simulation software to 

improve the accuracy [2,3]. In the thermal analysis method, the solidification of the material is 
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monitored obtaining the variation of temperatures from the liquid phase until its total solidification. 

Researchers use different test configurations depending on the objective of the study they perform 

[4–6]. Both materials and geometries of the molds developed for this type of studies vary according 

to each case, being in general steel [7,8], graphite [9,10], cupper [11] or sand [2] and mostly cylindrical 

in shape with different wall thicknesses. These molds are used to analyze the effect of the cooling rate 

on the characteristics of the alloy [2]. There are also works that used thermal analysis to determine 

the most suitable superheat temperature in a process [12] or to find the dendrite coherency point [2,3]. 

In any case, the analysis of the cooling curve offers very valuable information about the points at 

which the different phases and compounds of an alloy precipitate and the way in which it is 

solidified. Some transformations are difficult to see in the temperature-time curve and it will be 

necessary to detect them in the curve corresponding to the first or second derivatives [3,4,6,12,13].  

The analysis method developed by Bäckerud [14] is one of the first that appears in the literature, 

while in recent years some researchers have conducted studies of this type in order to optimize the 

characteristics of parts made by casting using some variants [15,16]. There are some current works 

that use the patented UMSA simulator method (Universal Metallurgical Simulator and Analyzer 

Platform) [17,18] which design considerably reduced the thermal inertia and improved the thermal 

signal to the noise ratio. The test samples were processed in low thermal mass crucibles manufactured 

from a low-density ceramic whereas the ratio between the test sample mass, and the mass of its 

container was approximately 10:1 respectively. In general, in most studies, the melting and 

solidification experiments were carried out in an ambient air environment being the main objective 

stablishes a relationship between the microstructure and the cooling speeds of different alloys [2,4–

6,8,18]. 

Most of the information available in thermal analysis of literature corresponds to solidification 

in conditions of equilibrium or semi-equilibrium. This information can be useful in certain melting 

processes, such as those of heavy components or processes with very slow solidification speeds. The 

main difficulty that appears when applying this type of methods is that the cooling speeds in the real 

productive processes are very high and the peaks corresponding to the different reactions in the T-t 

curves obtained are difficult to detect [4,6]. The goal of this paper is to obtain the thermal and 

microstructural characteristics of an Al-Si hypereutectic alloy selected for use in the automotive 

sector, comparing different important parameters in the solidification according to the cooling speed 

and starting from the molten material present in the maintenance furnaces of a real factory. The 

experimental procedure includes tests in the laboratory and the manufacturing plant, using molds 

without refrigeration and with different cooling systems, to simulate different conditions and to get 

as close as possible to the real characteristics of the process. Alloy cooling curves thermal analysis is 

carried out, giving rise to its characterization and the analysis of the influence that different working 

conditions have on the obtained microstructure. The thermal properties of this special alloy are 

included in the software QuikCAST. This characterization has allowed to introduce the material 

properties in the software and the subsequent modeling of the casting process. Finally, simulations 

of the tests are carried out to compare them with the experimentation with the aim to validate the 

models. 

2. Materials and Methods 

The material used in this study was a commercial A390 alloy with a chemical composition as 

listed in Table 1. This alloy has good properties for automotive applications; density (lower than 2.3 

g/cm3), thermal conductivity (134 W/m2K) or specific heat capacity (800 J/kg K). The steel 2344 was 

used to make all the designed molds. 

Table 1. Chemical composition of A390 alloy. 

 Chemical composition % 

 Si Fe Cu Mn Mg Zn Ti Al 

A390 16-18 ≤1.30 4-5 ≤0.10 0.45-0.65 ≤0.10 ≤0.20 Balanced 

The aluminum alloy was melted in a fast melt hydraulic swirl gas furnace and a maintenance 

oven was used. Five types of molds and cooling conditions were used to obtain diverse cooling rates 

which are presented in Table 2. Two K-type thermocouples NiCr-Ni with ceramic fiber insulation 
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were used to record the sample temperature of the melt. One thermocouple located in the center and 

the second thermocouple was placed near the cup wall. Both were placed 30 mm from the base of the 

mold, as it can be appreciated in Figure 1 the thermocouple position. 

Table 2. Types of molds. 

Molds 

Number Geometry Size Refrigeration Tª cast Test 

1 Cylindrical 110 Ø115 No 700 1 

2 Prismatic 110x128x128 No 626,8 2 

3 Prismatic 110x128x128 Circuit linear 639,5 3 

4 Prismatic 110x128x128 Circuit Oblique 695,9 4 

4 Prismatic 110x128x128 Circuit Oblique 618,9 5 

 

  

(a) (b) 

Figure 1. (a) Scheme of the experimental procedures; (b) and dimensions. 

Furthermore, two T190-1 NiCr-Ni and fiberglass thermocouples were used to record mold 

temperature and one T190-2 NiCr-Ni PVC thermocouple was used to record room temperature. 

These thermocouples were connected to a data acquisition system and a computer. To record the 

time-temperature data, AMR Data software was installed on the computer. In each test, data were 

recorded with the 10 readings per second in the case of the melt thermocouples and 0.7 Hz for the 

rest of the thermocouples. 

The ratio between the test sample mass and the mass of its container was approximately 1:10, 

which reduces the thermal inertia and improves the relationship between the signal and noise. 

Although the cavity of the molds has in all cases the same geometry, the external shape changes from 

one to another. Not all molds are similar because only some of them have refrigeration and the 

geometry of the cooling channel is different in each one. In Figure 2 it can be observed the molds and 

the cooling system, whereas in Table 2 is summarized the principal molds characteristics. 

 

  

(a) (b) 

Figure 2. (a) Types of molds; (b) and cooling installation. 
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As may be seen, test 4 and 5 were performed with the same mold. The last test was realized to 

check the differences between two tests with the same conditions (mold and cooling rate) except the 

initial temperature. The low temperature served to check how it affects the primary silicon 

precipitation. 

The A390 hypereutectic alloy was poured into the mold and the temperature data of the 

refrigeration was captured. The cooling curves are plotted, and the derivatives were calculated used 

the definition of the derivate and subsequent smoothed. 

2.1. Microstructural Evaluation 

After solidification and extraction of the thermocouples, each sample was slice at 30 mm from 

the base, where the thermocouples are positioned. The samples were polished with different grains 

of sandpaper. The procedure was finalized by grinding with a monocrystalline diamond slurry of 9, 

6 and 1 µm, respectively. To obtain the microscope images of the outer surfaces, the inverted 

microscope LEICA DMI 5000M has been used. This microscope has software for the image processing 

called Leica Application Suite 4.6 and an image analysis module included in the program. 

2.2. Simulation Analysis 

Esi Group has developed two software to simulate casting procedures, QuikCAST and 

ProCAST. In this project, QuikCAST is used to simulate all the tests. This application uses finite 

differences to calculate the results of the simulation. 

The contour conditions that are used for the simulations are heat exchange of the mold to the 

ambient, heat transfer coefficient and the cooling condition in the necessary cases. 

The heat exchange of the mold to the ambient was calculated as follows: 

ϕ=h0*(T+Text )1,25+σε*(T4+Text4) (1) 

Where T is the mold temperature, h0 is the convection coefficient and Text is the ambient 

temperature. 

The heat transfer coefficient at the mold-casting interface can be obtained by a simulation 

method. The cooling condition was calculated with the average water temperature and the convection 

coefficient between the water and the mold. 

3. Results 

3.1. Cooling Curves 

The main objective of studying the cooling curves is to perform a thermal analysis in order to 

observe the solidification phases and to be able to predict the microstructure that is formed in each 

zone. Metallurgical reactions are presented in the cooling curve as inflection points and as slope 

changes. The first test was done in the laboratory with high initial melting temperature and slow 

cooling rate, appropriate conditions for observing all the inflection points of the graph. 

In Figure 3 is shown the cooling curve of the hypereutectic Al-Si alloy at the center of a steel 

mold, in a test done with the mold preheat at 200ºC and the melting temperature at 800 ºC. In certain 

points of the graph, inflection points are observed. The first inflection point is believed to be the 

nucleation temperature of primary Si crystals that occur at 637ºC. As the solidification process 

continued to progress, the primary Si particles continued to grow. At 560ºC the next inflection point 

corresponded with the nucleation of the AlSi eutectic phase. Finally, at 494ºC the end of solidification 

occurred. The temperatures obtained in the experimental tests approximate the theoretical ones in 

each region [19]. The cooling rate is related to the heat extraction from the sample during 

solidification. Temperature-time curves recorded at various cooling rates in the factory are shown in 

Figure 4. 
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Figure 3. Cooling curve. 

 

Figure 4. Cooling curves. 

All experimental curves present a sub-cooling due to the non-ideal conditions of the trials. The 

initial temperature of the curve is different in some cases because the melt in the factory did not 

maintain the same temperature throughout the tests. It has been observed that the various phase 

regions are relocated when the cooling rate is varied. At a low cooling rate, the rate of heat extraction 

from the sample is slow, and the slope of the cooling curve is small. At high cooling rate condition, 

the rate of heat extraction is fast, and the slope of the cooling curve is steep. With increasing the 

cooling rate, the curve takes a vertical shape and decreases the solidification time. This is due to the 

fast development of the solidification front and its direct relation with the cooling time. Mold 0 has 

no cooling system, and the melt is heated to 800 degrees so in the cooling curve it can be seen the 

three solidification phases. The first peak represents the first primary Si crystals nucleated from the 

melt, second corresponds with the nucleation of the eutectic phase and third with the nucleation of 

intermetallic phases [12]. Mold 2, prismatic and without refrigeration, had a temperature on the 

center of the mold well below 700 Celsius degrees since the melt cools quickly. The starting 

temperature of the primary silicon cannot be appreciated because of the start temperature is lower 

than the temperature of primary silicon nucleation. The cooling curve of Mold 7, prismatic with four 

u-shaped linear cooling channels, shows two inflection points: the primary Si crystals nucleation and 

the eutectic phase of Si. The third point can not be appreciated with the cooling curve, so it is 
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convenient to study the derivates curves. The melt of Mold 8, prismatic with four u-shaped oblique 

refrigeration channels, achieves an initial temperature of 695.9 ºC so it can be observed three inflection 

points in the solidification. Temperature time curves showed in all cases a visible temperature arrest 

between 565 and 555 ºC. This plateau corresponded to the nucleation of Al-Si eutectic and was caused 

by latent heat release [5]. 

3.2. Simulation Software Program 

To enhance the thermal analysis, a simulation of the process of different molds is performed 

with QuikCAST program. The software QuikCAST did not have the information about the A390 

aluminum alloy used in the factory, therefore is necessary to own the data of the material to be 

studied. The aluminum alloy A390 data required was obtained with the investigational develop 

previously exposed. 

This software allows check out the material solidification adding previously the characteristics 

of the aluminum alloy. We obtained the Temperature-time curve in the points where the 

thermocouples were located. Figure 5 shows the cooling curves of mold 0. The mold was heated 

previously to minimizing the temperature contrasts. It can be observed that the curve of the wall 

thermocouple having lower temperature due to the proximity of the wall, so, the biggest cooling rate. 

 

Figure 5. Simulation T-time curves of mold 0. 

4. Discussion 

4.1. Cooling Curves 

As it is shown in Figure 3 some phase changes are only detectable in the derivatives of the curve, 

so in this thermal analysis, the first derivative is analyzed. The procedure that has been carried out to 

represent the derivative is explained. To calculate the first derivative, the mean of the derivative 

between two points is calculated according to the definition of the derivative. 

df(i)/dx=[(f(i)-f(i-1)/∆x)+((f(i+1)-f(i))/∆x)]/2 (2)

Clearly visible temperatures arrests were noted on the cooling curves. More detail information 

pertaining to the alloy�s thermal characteristics such as solidus temperature, nucleation of Al-Si 

eutectic or formation temperatures of various phases during solidification was collected from the first 

derivative vs. temperature curves. Derivative curves allow determining the characteristic 

solidification temperatures more accurately. Many authors [3,4,7,12,20,22] have started to use the first 

derivative versus time graphs to simplify obtaining the solidification characteristic points in different 

alloys as it has been done in this work.  

Inflection points corresponding to nucleation of different phases of the alloy can be observed in 

the graphs of the first derivative in Figure 6. As indicated by Table 3, the ranges of the P1, P2 and P3 
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at the different tests are [629-688.9], [558.7-562.1], [493.2-517.6] respectively. The difference between 

the temperatures are due to the initial melting temperature and cooling rate as Kasprzak et al. [18] 

and Korojy and Fredriksson have concluded [21]. In tests 2 and 5, it cannot see the point P1 because 

the casting initial temperature was lower than the nucleation temperature of the primary silicon. Test 

5 was carried out with the objective of analyzing the difference of microstructures by decreasing the 

temperature of the initial melt, so the cooling rate and the mold are the same as in test 4. In Table 3, 

the nucleation temperature of the different phases in all tests are attached. 

 

 

  

(a) (b) 

  

(c) (d) 

 

(e) 

Figure 6. First derivate curve of (a) Test 1, (b) Test 2, (c) Test 3, (d) Test 4 (e) and Test 5. 

Table 3: Solidification points in each test 

Test Temperature P1 (ºC) Temperature P2 (ºC) Temperature P3 (ºC) 

1 656 559.7 496.4 

2 - 558.7 501.5 

3 629 562.1 517.6 

4 688.9 560.2 500.4 

5 - 560 493.2 

Figure 6 shows the first derivate curves of the tests. Based on the analysis of derivatives of the 

cooling curve, we can observe a peak in the first derivative curve that corresponds to the primary 

silicon solidification (P1). This peak is due to the high entropy of fusion of silicon [20] and it appears 

on the graphs corresponding to the 1, 3, and 4 tests. The precipitation of primary silicon causes the 
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elevated release of heat during solidification. Point 2 corresponds to the nucleation of the eutectic 

silicon. It appears due to its latent heat since the latent heat value of the eutectic silicon is 

approximately 1800 kJ/kg and is sufficient to increase the temperature of the melt during the 

solidification process, being reflected with a positive value of the peak in the graph corresponding to 

the first derivative. The last reaction is the precipitation of intermetallic compounds (P3) and it’s 

represented as another turning point in the curve. According to different studies and taking into 

account the high copper content of this alloy, the temperature decrease represented by P3 is produced 

for the copper base intermetallic phases’ nucleation [12,18]. The differences between some curves and 

others at this point and the presence of several peaks, indicate that more than one intermetallic phase 

crystallizes in this zone. 

The temperatures at which the points of inflection corresponding to the different phases appear 

actually change slightly according to the cooling of the mold and the temperature at which the molten 

broth is [2,4]. The changes in the curves of the first derivative are related to the amount of latent heat 

that is released during the formation of the first solid phase nuclei in the liquid metal. 

4.2. Microstructure 

In Figure 7 is shown representative microstructures obtained from the test samples solidified at 

cooling rates between 1,27ºC/s and 2,91ºC/s, respectively. As expected, this hypereutectic Al-Si alloys 

showed a microstructure consisting of large and polygonal particles of primary silicon with a 

heterogeneous distribution. As the cooling rate increases, the size of the Si crystals decreases as it is 

observed in the micrographs of trials 1, 2, 3 and 4. In the case of tests 4 and 5, the one in which the 

melting temperature was higher (test 4), corresponds to the smaller Si particles. The amount and size 

of the primary Si particles depends on the cooling rate as it can be observed in Figure 7, but the initial 

temperature of the melt influences this parameter. 

In addition to the Si particles, clearly visible, in the image of Figure 7 a series of acicular 

structures in light gray color were observed. In the eutectic matrix, silicon has an acicular structure 

and it is randomly distributed. This large size and needle-shaped particles generate fragility and 

worsen the mechanical properties of the alloy, decreasing ductility. The heterogeneity in its 

distribution worsens the fracture tenacity of the material. By increasing the cooling rate, fine-tuning 

of the Silicon particles is observed, as well as a greater homogeneity in their distribution. The 

structure is no longer laminar and is transformed into a more fibrous structure (test 4). 

  

(a) (b) 

  

(c) (d) 
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(e) 

Figure 7. Microstructure of (a) Test 1, (b) Test 2, (c) Test 3, (d) Test 4 (e) and Test 5. 

Image analysis showed that the size of Si crystals for these tests varies between 6.543 and 181.025 

microns in the center of the samples. In Table 4 it can be observed the different size of the primary 

Silicon corresponding to the previous images. It is easy to verify that Test 2 has the biggest silicon 

particle size and Test 4 the smallest one, respectively. One of the most influential factors on the 

primary silicon crystals size is the cooling rate; this is the cause of Test 4 results, the trial with the 

fastest cooling rate. On the other hand, Test 2 has faster cooling rate than Test 1, however, it has a 

bigger particle size. According to the authors Yamagata et al. [12] and Korojy et al. [21] this could be 

explained in a simple way since trial 2 has lower initial casting temperature. This is the main reason 

for making Test 5. This test is executed with the same mold that Test 4, using the same cooling rate 

but with a lower initial casting temperature. In Test 5, primary Si particles size is bigger than those in 

Test 4 so this indicates that the melting temperature is a very important parameter in order to reduce 

the silicon crystals size. 

Table 4: Size of primary Silicon 

 Center Wall 

 Min. Size 

(µm) 

Med. Size 

(µm) 

Max. Size 

(µm) 

Min. Size 

(µm) 

Med. Size 

(µm) 

Max. Size 

(µm) 

Test 1 7,138 35,823 178,249 7,336 31,213 175,473 

Test 2 8,328 39,254 181,025 6,741 37,641 199,266 

Test 3 8,526 33,251 162,387 8,724 28,587 105,68 

Test 4 6,543 30,647 153,068 6,94 22,268 98,146 

Test 5 7,931 33,03 179,835 7,534 31,121 170,913 

Another example is Test 1, which has the lower cooling rate but the smaller primary Si particles 

than other trials. This could be justified by the different initial casting temperature, as we have 

discussed, that implies that the primary Si particles crystallization initialization starts in the spoon or 

in the maintenance furnace and not in the mold, causing the growth of the particles prior to pouring 

into the mold. In this study, the importance of the melting temperature, in addition to the cooling 

rate, in the microstructure of the pieces is highlighted. A temperature below a certain threshold can 

affect the size of particles, especially to the primary silicon because it started to solidify in the holding 

furnace. 

On the other hand, Test 4 with a high cooling rate, has the minimum size of silicon particles. This 

is especially important in case of maximum size particles, since the costumers of foundry companies 

in the automotive industry require that primary Si particles in the microstructures do not exceed a 

certain size (generally 120 µm). The effect of cooling rate on the solidification parameters was 

analyzed. To calculate the cooling rate, the slope of the curve at the temperature range of 612.8-480 

ºC is measured. In Table 5 cooling rates of different tests are presented. It can be observed in Figure 8 

the heterogeneity in the minimum, medium and maximum size with regard to the cooling rate. 

Table 5: Cooling rate for different mold 

Test Cooling rate (ºC/s) 
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1 1.27 

2 2.07 

3 2.29 

4 2.91 

5 2.91 

 

Figure 8. Size-cooling curve. 

It is easy to check that the microstructure of the mold center not meeting customer specification 

but the microstructure of the wall center of test 3 and 4 are below the 120 µm line. It is due to a higher 

cooling speed near the wall and to the fact that they are the two tests carried out with cooling system 

and therefore with a higher cooling speed in the solidification. Moreover, as it has seen in Table 4, in 

Test 3 and 4 (cooling molds) for the zone of wall thermocouple, it gets primary silicon particles to 

which the client consents (particle size <120 µm). The real piece has a geometry with thin walls and 

near to the mold cooling channels, allowing effective refrigeration so the microstructure is expected 

to be suitable for the application if cooling system is optimized. 

4.3. Simulation Software Program 

The validation between the real process and the simulation are also carried out in this work. We 

compared the different experimental Temperature-time curves with the QuikCAST curves. In Figure 

9 are included two of these curves for the comparison. 

 
 

(a) (b) 

Figure 9. Comparison of (a) experimental (b) and simulation curves. 

It can be observed that the simulation curves approximated the experimental curves although 

there are some alterations. Principal differences corresponding to the solidification time and the 

solidus and liquidus temperature. Much of the differences stem of the software empiric manner to 
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calculate the properties of the material. It is also important to note that the required conditions in the 

experimental test are not ideal, in contrast to the simulations. Hence, an effort must be made to try to 

improve the alloy properties in future studies, in order to best fit the temperatures. 

The similarities observed in the curves allow us to use the software to simulate the process and 

the different refrigeration with the software. These curves have also allowed us to validate the new 

alloys analysis method for entering them into the software and simulate the foundry plant process 

with different materials. 

5. Conclusions 

The A390 alloy was studied and characterized using different tests in the foundry plant and 

simulations in the computer using the software QuikCAST. Molds and characterization tests were 

performed in a foundry plant, getting the cooling curves in different refrigeration conditions and 

melting temperatures. These curves have allowed studying the effect of the cooling rate and 

solidification characteristics.  

Increasing the cooling rate, with refrigeration of the mold, means accelerating heat extraction 

causing the slopes of the graph to be steeper. This means increasing the liquidus temperature and 

decreasing the total solidification time, which causes the inflections of the curve cannot be seen 

clearly. 

The microstructure obtained in these tests has been studied. The main conclusion is that the 

quick solidification provokes microstructures with smaller primary silicon particles and branched 

shapes of the eutectic silicon. In tests where the melt temperature was lower, it was not possible to 

appreciate the change in curvature due to the crystallization of the primary silicon and particles size 

are bigger than in other trials. 

In tests carried out with 2,29ºC/s and 2,91ºC/s cooling rates, maximum primary silicon particle 

sizes of less than 120 microns are obtained in the area near to the mold wall. This indicates that with 

the adequate refrigeration system, the customerʹs specifications could be met.  

The test conducted at 2.91ºC/s and melting temperature of 618.9ºC resulted in a maximum silicon 

particle size of 170.91 microns. It is necessary to study in depth the influence that the temperature of 

the maintenance furnaces has on the alloy microstructure since with the results of this work it is 

concluded that it is necessary to overcome a temperature of 690ºC in the initial melt to obtain an 

acceptable result in primary silicon particles size. 

Thermal analysis is an effective tool for the study of the behavior of a material in foundry 

processes, as well as for the characterization of new alloys and their incorporation into simulation 

software. 
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