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A study on the deformation characteristics of a thin-wall plate
after casting

Student : Yi-Fei Lee Advisors : Dr.Ray-Quen Hsu

Institute of Mechanical Engineering
National Chiao Tung University

ABSTRACT

The concept of this study comes from a serial research of Magnesium alloys
die casting condition of Metal Forming Laboratory. Magnesium alloys are metals
which have high specific strength, low density and high thermal conductivity. They
are non-magnetic materials with very good damping and EMI shielding capacities.
These characteristics enable the magnesium alloys to be used in the
communication, electronic devices and‘many.other computer components.
Die-casting is one of the main processessto:manufacture Mg alloy thin-wall
components.

This study focuses on the casting deformation caused by contraction during
cooling. Due to lack of die casting equipment; we use sand casting and gray iron
instead of high-pressure and high-speed die casting process. In experiment part, we
use different casting thickness and different runner and gating system inlet position,
measure the final deformation of castings under the above five casting conditions
and discuss how these parameters affect the final result. In numerical formulation,
we use CFD software, Flow-3D, to calculate the final temperature distribution in
the mold cavity and use FEM software, ABAQUS, to calculate the deformation of
the casting occured after cooling to the room temperature. Compare the experiment
and simulation results to identify the possibility of this calculate process.

The study’s results show that, in experiment part, the deformation
phenomena no longer exist after two weeks and all the deflections occurred in the
position where thickness changes. Among the five casting conditions, the most
serous deformation occurred in the condition where the inlet position is in the
middle of the sample and the thickness is thick in both ends and thin in the middle.
In simulation part, because we consider only considering the deformation caused
by cooling after totally solidifying, the calculated results are all smaller then the
experiment data. Therefore, the deformation before complete solidification should
be considered if we want to simulate total deformation caused by cooling after
casting.

Keyword : casting, cooling, deformation
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