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Figure 3.4 Tension specimen and extensometer arrangement.

D&
Bluehill Universal converted the data to generate an MS Excel file containing the raw data, a pdf
including a displacement (in) vs. Force (Ibf) plot, a preliminary 0.2% offset prediction, and the
ultimate strength of the specimen. Figure 3.5 and Figure 3.6 demonstrate the kind of plots that
BlueHill Universal creates during testing. There is one example for each alloy. A live model of the

plot is visible on the monitor during testing.

Figure 3.5 6061-T6 raw tension data and plot.
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Figure 3.6 5052-H32 raw tension data and plot.

The black triangle found on each plot illustrates the displacement and applied force at the time the
extensometer was removed. Figure 3.5 has a slight drop in the data around this triangle. This dip
is a direct result of the temporary pausing of the test that occurs to remove the extensometer. The
drop is not as obvious in Figure 3.6, rather the noticeable trend in Figure 3.6 is the variability in
the inelastic range. This strain hardening section is not smooth as in Figure 3.5. The 5052-H32
alloy is more difficult to grip than the 6061-T6 because of the 5052-H32 alloy composition. This
alloy composition has a shiny finish, so during the inelastic range of testing, the grips’ restraint on
the 5052-H32 alloy likely lost some clutch, leading to the irregularities depicted in Figure 3.7. The

red vertical line at the end of each test signifies rupture occurred.

Just as testing begins, the grips need to secure the test specimen into place. This process is depicted
at the beginning of each plot and explains the irregularity in the slope that is also illustrated at the

beginning of each plot.
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The MS Excel files generated from BlueHill Universal were used to apply the 0.2% off-set method
on the raw data and find the corresponding yield strengths. Data manipulation was required to
convert the raw data to stress values. The force data was divided by the cross-sectional area, 0.25
in2. The excel file outputted by BlueHill Universal contained a column of strain values that was
used to plot the data. Additionally, the pdf that the software outputted contained an estimated yield
strength value. Rather than assuming this value to be the yield strength, this number was used as

a check to see if the yield strength discovered through the 0.2% offset method seemed reasonable.

3.1.3 Results
3.1.3.1 6061-T6 Tension Results
This section displays the results of the three 6061-T6 tension tests. The findings of these tests are

plotted in Figure 3.7 and summarized in Table 3.1.



