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MONGKOL KAEWNOPPARAT : DEFECT REDUCTION IN
AUTOMOTIVE ALUMINUM DIE CASTING USING CASTING
SIMULATION SOFTWARE. THESIS ADVISOR : TAPANY

PATCHARAWIT, Ph.D., 109 PP.

LEAK/SHRINKAGE POROSITY/SIMULATION PROGRAM

The objectives of this research are to study the leak problem at Tap M6 of pipe
inlet automotive part produced by low pressure die casting process and to reduce such
defect via metallurgical analysis and casting simulation. The casting process
parameters are 760°C pouring temperature and 350°C mold temperature. According to
defect analysis and microstructure examination via SEM coupled with image analysis,
it was found that the causes of defect might be due to pouring temperature, mold
temperature, and die design. By using software, the varied casting parameters in
casting simulation are 1) pouring temperatures at 680, 720, 730, 740 and 780°C, 2)
mold temperatures at 300 350 400 450 and 480°C, and gate runner cross-sectional
areas at 10x10, 15x15 and 20x20 mm?. Simulation results showed that although the
largest gate runner cross sectional area could reduce the most shrinkage porosity, the
casting yield could be affected. The gate runner cross-sectional area of 15X15 mm?
was therefore selected to give the optimum result while maintaining pouring
temperature and mold temperature at 760°C and 350°C respectively. Pipe inlets of 188
pieces were then re-cast using the predetermined parameters. According to defect

analysis and microstructure examination via optical microscope coupled with image



analyzer, the results revealed that leak defect decreased from 4.92 to 0.53% and

porosity was observed to be reduced and small in size.
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