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Improving the Cupronickel Scrap Alloy Casting Process through PROCAST Simulation
By Chonticha Yochalee

Project Advisor: Dr. Jariyaporn Onwong

ABSTRACT

This project aims to employ PROCAST simulation to address defects in Cu70Ni30
casting and develop an optimized casting process using PROCAST and statistical tools. The
identified casting defects include metal non-filling (Misrun), shrinkage porosity, and
shrinkage cavity. Key casting parameters considered are casting temperature at 1350°C,
1400°C, and 1450°C, mold heating temperature at 300°C, 500°C, and 700°C, and casting
rates of 120 g¢/s and 140 g¢/s. A General Full Factorial Design experiment comprising 18
trials at a 95% confidence level (0l=0.05) was conducted, with analysis performed using
Minitab software.

Results indicate that optimal factors for addressing Misrun sensitivity include a
casting temperature of 1450°C, mold heating temperature of 700°C, and casting rate of
120 ¢/s. For minimizing shrinkage porosity, optimal factors are a casting temperature of
1400°C, mold heating temperature of 300°C, and casting rate of 120 g/s. Similarly, to
mitigate shrinkage cavity, optimal factors are identified as a casting temperature of 1350°C,
mold heating temperature of 700°C, and casting rate of 140 g¢/s.

This study demonstrates that PROCAST and statistical tools effectively identify
critical factors influencing casting defects in Cu70 Ni30 alloys, providing suidelines for
enhancing casting processes through simulation. Ensuring the accuracy of PROCAST
simulations requires careful validation of input casting factors to enhance reliability. Future
research should expand this methodology to different materials and casting defects to
further validate its applicability and effectiveness. The accuracy of this project is based on
the use of PROCAST simulation coupled with statistical tools to find the appropriate
parameters for Cu7 0 Ni3 0 casting. However, there are still limitations, so further
development, data collection, and testing are needed to achieve more accurate and

applicable results.



