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Abstract

The aim of my research is to investigate the material properties of
Hawkmoth wings, specifically the measurement of Young’s Modulus
and the Poisson’s ratio for bulk pieces of the wing. This was achieved
by raising moths, slicing their wings into strips, and measuring the
stress and strains during uniaxial tensile testing. Digital image
correlation was used to compute the deformation of the wing under
constant strain with greater accuracy. While others have investigated
small portions of insect wings, a bulk method is novel. Preliminary
results possess attributes similar to the outcomes of previous studies,
along with the presence of relaxation. This presentation will discuss
my findings about Poisson’s ratio of Hummingbird Hawkmoth
wings.

Goals

Figure 2 [left]: A graphic representing the setup used 1. Experimentally determine the Poisson’s ratio of
to measure the strain on the insect wing. The wing Hummingbird Hawkmoths.
[grey] is set in the tensile tester with the camera [blue] 2. Address Irregularities between the expected and
and light [black] setup to view the entire motion of the =~ measure output. Infer the cause of the difference.
wing.

Figure 3 [right]: Figure 3.a Is a sample wing clamped
Into the tensile tester. The red arrows In Figure 3 show
the direction the wing Is being pulled in. They also
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show the direction of the axial strain while the yellow b
arrows show the transverse strain. Figure 4: A picture of a wing cut chordwise. Figure
Clamped 5 was found using the result of strip number 2.
(b)

Results

The plots from Figure 5 show the relationship
between the strains acting on the moth wings over

Figure 1: A view of a Hummingbird Hawkmoth’s ‘ 5 time. Using linear approximation to get the rate of
right wing. The red line shows the spanwise O St " change of the axial and transverse strains, the
direction of the wing. For this experiment we cut Al Poisson’s ratio can be approximated by:
the wing chordwise (in yellow) and measured the
strain in that direction.
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Since the material goes through hardening, we
expect different material properties before and after
the wing hardens. From this and the data collected
we Infer that:
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