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Wings are a crucial element to the survival of many insects, as insects can fly with wings to find
food and mates in nature. When insects mature and emerge from their chrysalises, their wings
unfold as the blood which runs through the veins of the wings. This project aims to harness this
concept of a folded structure which is expandable through the injection of a fluid. In this study, a
device has been created through thermal bonding fabrication process using customized metal
pieces to achieve desired channel geometries. The device material is a thin plastic sheet with
thermal bonding capability on one side. Two sheets of plastic are bonded together, and a channel
network is left between the two through a thermal pressing method. When the sheets are bonded
together with a thermal press, metal pieces are placed atop the material to outline the network
geometry to prevent contact with the thermal press so the portions of the sheets which are outlined do not become bonded. This method allows the sheets to form a strong bond while encasing the hollow channels. The device is lightweight, foldable, and allows for the injection of fluid through the channel network. With the fabrication method, devices can be easily reproduced and allow researchers to create many devices with different networks. Devices have been developed to standardize the fabrication process, allowing for the diversification of channel networks instilled in each device. Recently, simple I-shaped channel devices have undergone injection testing with a 3D-printed device port attachment, bonded with multiple adhesives. These tests observed the port bonding capabilities under the different adhesives to identify viable options, and to study the effect of different volumetric flow rates during injection. These tests identified epoxy as the most viable option for device port attachment. Using this bonding method, increasingly complex networks will be fabricated and undergo injection testing to study combinations of network complexity and input and output variants. Fluids of differing viscosity will be injected to analyze effects on devices of the same geometry. After the testing of complex networks and injection fluids, networks more closely resembling insect wings will be created to undergo similar testing with the addition of high-speed imaging to study fluid behaviors and profiles.
