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Calculation of Material Properties with JMatPro
for the Process Simulation

Kyunghoon Lee, Gyeongpil Kang

Abstract
Process simulation requires accurate and reliable data for a wide variety of material properties, ranging from thermal
conductivity to flow stress curves. Traditionally such data are gathered from experimental sources, which has significant

disadvantages in that not all of the required data is readily available, it may be from various sources that are themselves

inconsistent, measurement of high temperature properties is expensive, and furthermore the properties can be sensitive to
microstructure as well as to alloy composition. This article describes the development of a new muiti-platform software
program called JMatPro, which is based on CALPHAD methodology, for calculating the properties and behavior of
multi-component alloys. A feature of the JMatPro is that the calculations are based on sound physical principles rather

than purely statistical methods. Thus, many of the shortcomings of methods such as regression analysis can be overcome.
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Fig. 1 Comparison of fraction solid between high and
low specification of ADC12 aluminum alloy.
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Fig. 2 Comparison of yield stress between experiment
and calculation for Nimonic 75 and 105 as a
function of temperature
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Fig. 3 Comparison of stress/strain curves between
experiment and calculation for various Ti-
alloys at 1093°C and de/dt = 0.1
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Fig. 4 Comparison between experimental{10] (bold
lines) and calculated TTT diagram(dashed
lines) for a En36 carburised composition Fe-
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