


METALLURGICAL QUALITY OF CAST IRON 
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Fig.8 Effect of various chemical elements on mínimum eutectic temperature in the 
stable and metastable systems 

850,0 

830,0 

810,0 

790,0 

710,0 

690,0 

670,0 

650,0 

oo � � m = m - = = = = 

Time(•) 

-95%PearUtic -50%Pear!lllc -S%Pea1U1lc 

Fig.9 Cooling curves of fully pearlitic, fully ferritic and mixed-matrix nodular cast 
irons 

Among ali elements, silicon has the greatest influence on the 

mínimum eutectic temperature. Hence, the value of the mínimum 

eutectic temperature makes it possible to calculate the silicon 

content of cast iron. 

Si= f(min metast. T eut) Equation 2 

This equation is applicable only to meta Is cooled under the 

metastable system, as the precipitation of iron carbides does not 

generate recalcescence and the curve is not affected by any other 

factors. 

On the other hand, and as mentioned earlier, the liquidus 

temperature is directly related to the CE content of the metal. 

Therefore, starting from equations 1 and 2, the following 

relationships can be derived: 
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C = f(T liquidus) 

Equation 3 

f(min metast. T eut) P 
3 3 

Equation 3 allows calculation of the carbon content from the 

recorded curve and is applicable only when the CE is hypoeutectic 

in the metastable system (CE< 4.55 per cent). For higher CE values, 

this formula is not applicable beca use the shape of the curve no 

longer varíes, providing similar mínimum eutectic and liquidus 

temperatures, and consequently similar carbon and silicon 

contents. For these higher CE values, AZTERLAN has developed and 

validated a system that combines a stable and a metastable curve 

to perform this calculation. 

Solid-solid transformation 

As is well known, once the metal has solidified, austenite (also, y 

iron) undergoes atomic rearrangement into a salid state. This 

occurs because austenite is not stable at room temperature, and 

undergoes transformation at temperatures below 725ºC. 

In standard nodular, vermicular and !amellar cast irons, austenite 

is transformed into ferrite and/or perlite (in usual cooling 

processes). This transformation happens in the eutectoid region, 

and similarly to what occurs in eutectic zone, the cooling curve 

undergoes shape changes depending on the type of transformation 

undergone by y iron (fig.9). 

This eutectoid transformation depends on cooling rate as well as 

on the alloying elements dissolved in the metal. In this way, the 

more Cu, Mn, Sn and Cr (among others) dissolved in it, the more 

pearlitic the metal matrix is promoted. On the other hand, the 

alloys rich in Si, Ti, Al and Zn, promote a ferritic matrix. 

Therefore, it can be deduced that thermal analysis enables 

prediction of the final metallic matrix state at the end of the cooling 

process. 

POTENTIAL OF THERMAL ANALYS/$ SYSTEMS 

These theoretical fundamenta Is of thermal analysis systems 

highlight their potential far optimising foundry production 

processes, demonstrating how understanding is transformed into 

process control and subsequently into tangible, implementable 

actions. 

With this approach, the next article in this series will address the 

practica! use of thermal analysis in foundries, focusing on increasing 

metal control during the casting process to improve metallurgical 

quality and ultimately produce sound castings. 
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