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Abstract
TE 164932
The purpose of this industrial research project is to improve efficiency of Cylinder Head casting
process. The major problem found in casting process is the leakage defects that were classified as
the internal shrinkage. This shrinkage was believed to be the reasons from low solidification rate
and imperfect directional solidification. Both metallurgy and design of experimental were applied to
study effects of flow rate of cooling water, die preheating temperature and heat transfer at die during
solidification of aluminium cylinder head to determine the major cause of leakage defect by using
the Failure Mode and Effect Analysis (FMEA). The lower die was modified by adding aluminum
heat sink at the hot spot of lower die where positions were the same as the leakage defective area.
The hypothesis test and experimental design technique were used to determine these factors by
Minitab” software. It was found that heat transfer at modified die influence freezing rate especially
at the early stage of die water cooling rate (60 litre/min.) and die preheat temperature (190-210 °C)
were the most appropriate settings for this research. The result will be used as a guideline to
improve and control system for decreasing percentage of leakage defects in the other positions to

improve the overall process efficiency.





