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KITTIRAT WORAKHUT : PROTOTYPING OF THE THERMAL

ANALYSIS SYSTEM FOR CAST IRON INDUSTRY. THESIS ADVISOR:

ASST. PROF. SARUM BOONMEE, Ph.D., 70 PP.

THERMAL ANALYSIS/COOLING CURVE/ LIQUIDUS ARREST/EUTECTIC

The objective this resech is to prototype a thermal analysis system for cast iron
industry. In the industry, the control of chemical composition in iron melt is done by
the Optical Emission Spectrometry (OES). However, the technique is unable to predict
the nodularity directly and requires experiences in interpreting the chemical
composition. Moreover, the equipment requires the capital investment. The thermal
analysis can be applied to melt quality control by aiding the prediction of the chemical
composition and nodularity with minimal investment.

In this study, a new thermal analysis system was created. The system consists
with a sampling stand (equiped with a thermocouple), a data acquisition system, a
processing unit and a display unit. The data were collected in order to correlate the
characteristics of the cooling curves (e.g. the temperature of liquidus arrest (774), the
eutectic temperature (7k), the angle of cooling rate eurve (@) at the end of solidification)
and the chemical compositions (e.g. C, Si, Mg). It was found that the 774 and carbon
showed a significant correlation with the coefficient of determination (R?) of -0.97. In
addition, the 7 and silicon were remarkbly correlated with R? of -0.99. Therefore, the
empirical equations for the 774 and 7 were established for the prediction of carbon and
silicon respectively. For ductile iron, it was found that  and magnesium demonstrated
a notable correlation with the R of -0.96. An empirical equation for the prediction of

magnesium was proposed. All equations mentioned above were used for encoding in



the newly created thermal analysis software. The thermal analysis system was tested in
the industrial trials. The percent accuracy of carbon, silicon and magnesium were 98.31,
99.47 and 99.93 % respectively. Furthermore, the percent precision of carbon, silicon
and magnesium were 0.19, 0.13 and 2.74% respectively indicating that the system was

capable to be used in the foundry floor.
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