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RATTANAPORN WONGTHONG : ANALYSIS OF FACTORS
AFFECTING Mg2Si PRECIPITATION OF 6061 ALUMINIUM ALLOY BY
LOW-ENERGY ELECTRON MICROSCOPY TECHNIQUE (LEEM).

THESIS ADVISOR : ASSOC. PROF. PORNSIRI JONGKOL, Ph.D.,136 PP.

ALUMINIUM ALLOY 6061/DESIGN OF EXPERIMENT/ARTIFICIAL AGING

This research investigates effects of factors on hardness of aluminum Al6061
which are treated by precipitation hardening or aging hardening. The 32 factorial design
is used, and the main factors are solution temperature (520, 540 and 560°C), aging time
(2, 8 and 14 hours), and aging temperature (175, 200, 225°C). The dependent variable
is hardness. Analysis of variance is used to analyze data. The microstructure and
chemical property are investigated by using Optical Microscope (OM), Scanning
Electron Microscopy (SEM), Energy Dispersive X-ray Spectroscopy (EDS), (X-ray
Photoemission Electron Microscopy, X-PEEM) and Low Energy Electron Microscopy
(LEEM).

The results show that all factors affect hardness significantly. Two factor
interaction which are found significant include solution temperature and aging time,
solution temperature and aging temperature, and aging time and aging temperature. The
relation of hardness and factor. The model shows the significant hardness error is less
than + 2.84 BHN, the 95% confidence intervals were attached to the estimates obtained
from cases, the residual is normal distribution as follow the hypothesis of analysis of
variance. The results of microstructure from Optical Microscope (OM), Scanning

Electron Microscopy (SEM), Energy Dispersive X-ray Spectroscopy (EDS), X-PEEM



and LEEM reveal that Mg,Si particles are distributed all over aluminum, which depend
on precipitation hardening factors. Furthermore, LEEM images indicate a high

temperature and long period can cause grain growth.
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