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Abstract
243305

The goal of this research was to study the influence of heat treatment processing
parameters on the mechanical properties and the microstructure of semi-solid aluminum alloy
A356 . The process in preparation semi-solid aluminum alloy is called Gas Induced Semi-Solid
Squeezed Casting (GISS-SC). The selected heat treatment process was TS and T6. T5 was done
by aging the specimens at various temperature and time of 135, 165 and 195°C for 4, 8,12 and 16
hrs, respectively while T6 comprises of 3 steps: 1) solution treatment process (at the temperature
of 520°C and 540°C for 4 and 8 hrs.), 2) quenching and 3) aging process (at the temperature of
135, 165 and 195°C for 4, 8, 12 and 16 hr, respectively). Microstructure observations were
performed on optical microscopy (OM) and transmission electron microscopy (TEM). The
measured mechanical properties are hardness and tensile properties.

From the microstructure observation, it was found that the structure of as-cast
specimen from GISS process consists of two main phase, globular « -Al phase and rod eutectic
Si phase along the grain boundaries. After solution treated process, the structure also consists of
« -Al phase. However, and eutectic Si phase; the eutectic Si were clearly fragmented and
spheroidized. From TEM observation of the optimum-aged specimen, the " phase was found to
densely distributed all over the matrix of & -Al with the average size of 10 nm while the 3’ phase
was mainly found in the over-aged specimen with the average size of 50 nm. The optimum
condition for the T6 process was solution treated at 540°C for 4 hr and aged at 135°C for 12 hr.
which the hardness of 149.90 Hv. The ultimate tensile strength and % elongation of the CSC and
GISS-SC specimens after receiving T6 process were 236.92 MPa and 5.90%, and 297.03 MPa
and 9.66%, respectively.

The microstructure of a specimen after passing TS heat treatment process
consisted of & -Al phase and eutectic Si phase. The optimum condition was aged at 195°C for 16
hr. which the hardness of 109.27 Hv. After performing T5 process on the GISS-SC specimen, the

ultimate tensile strength was increased to 228.35 MPa with the percent elongation of 5.06%.



