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ARTIFICIAL AGING/ALUMINIUM ALLOY 6061/DESIGN OF EXPERIMENT

This thesis describes an experimental investigation into the effects of factors in
the artificial aging process on the hardness of 6061 aluminum alloy with a particular
interest in deriving mathematical models for predicting the hardness values from
statistically planned experiments.

The factors normally involved inan artificial aging include: solution treatment
temperature, solution treatment time, aging temperature, and aging time. These factors
were first studied by conducting a preliminary experiment using 2* factorial design
with 2 replications. From. the results of the experiments, it was found appropriate to
investigate further into a higher order of effects and interactions of factors. A 3*
factorial design was, therefore, implemented with the following levels of each factor:
solution treatment times (in hour), 1, 2, and 3; solution treatment temperatures (in °C),
520, 540, and 560; aging times (in hour), 2, 8, and 14; and, aging temperatures (in °C),
175, 200, and 225; Since the number of experimental units was higher and it had been
found, from the results of the previous experiments, that the experimental errors were
considerable low, the 3* factorial experiment was then carried out without replication.
Randomization had been fully implemented to both the arrangement of all

experimental units to be tested and the order of the test conditions to be used.



All data were analyzed mainly with Minitab, a statistical analysis package;
and, manual analysis of variance had also been carried out alongside. In the analysis
of variance, the main and interaction effects of the factors were partitioned into linear
and quadratic effects and their interactions. It was found that all linear main effects
significantly affected the hardness of the alloy; however, only the solution treatment
time did not show any significant effect while the rest did. Many first order and a few
second order interaction effects had been shown to have significant effects on the
hardness value.

A set of 17 mathematical models derived from the experimental results ranged
from those containing selected highly significant terms to those, only significant linear
terms. The residuals from each model had been tested for normality, randomness and
dependency; the results were found to agree well with the assumptions of the model.
The 95% confidence intervals were attached to the estimates obtained from all cases,
the more accurate estimates could be expected from the models containing more

significant terms.
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