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· 1.1.2 Measure the area of the sensor using a digital caliper and divide the force values by the measured area to obtain the pressure data. Fit a linear line to the pressure versus resistance data using Microsoft excel to calibrate the sensor. 00:02 – 00:55

· [bookmark: _GoBack]593979_screenshot_2

· 2.2. Design, using a CAD software (e.g., AutoCAD), a square shape with side lengths of 20mm and a rectangle of 4 mm x 8 mm that will act as the inlet of the square balloon. 00:02 – 00:45

· 2.3. Laser cut/weld the square pattern from step 2.2 out of the TPU layers from step 2.1 using the following settings in the laser cutter software: set pulses per inch (PPI) to 500, vary the power from 10% to 100%, and for each value of power vary the speed from 10% to 100%. 01:18 – 02:51
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· 3.2. Select the entire design in the software by highlighting all segments of the design. 00:03- 00:06

· 3.3. In the task bar under the properties section of AutoCAD 2017, change the line weight to 0 mm (needed for AutoCAD to print successfully to the laser cutter). 00:06 - 00:10 

· 3.4. From the taskbar of AutoCAD 2017, select “Print”. Change printer name to “VLS2.30” in the menu. 00:12 – 00:16

· 3.6. In the printer setting, choose the paper size as user-defined landscape. 00:16 – 00:22

· 3.7. In the plot scale section, deselect the “fit to paper option” and then scale the image size as one mm is equal to one unit of length. 00:24 – 00:32

· 3.8. In the “plot offset (origin set to printable area)” check the “Center the plot” option. 00:33 – 00:35

· 3.10. Turn on the laser cutter by pression the power button on the machine or by clicking on the power icon on the “universal laser system control panel” software. 00:41 – 00:45

· 3.11. In the setting option, set the speed to 60%, PPI to 500, and power to 80%. 00:47 – 01:03 

· 3.12. Using the “focus view” tool, Move the laser pointer to the left top corner and bottom right corner of the pattern to make sure the whole pattern fits inside the laminated films of TPU (30 mm x 30 mm) made in step 1.10. 01:09 – 01:19

· 3.13. To focus the laser machine, move the lens carriage to somewhere in the middle of the table. Place the focus tool on the table and move the table up until the top of the focus tool touches the front of the lens carriage. Then, move the table up slowly until the lens carriage hits the notch of the focus tool and bumps it forward. 01:20 - 01:23

· 3.14. Without changing the position of the TPU sheet, run the laser again, but decrease the speed to 55%, PPI stays at 500, and increase the power to 85%. 01:43 – 01:57

· 3.15. Perform a third run of the laser to ensure there are no leaks in the actuator. Set the speed to 50%, PPI stays at 500, and power increases to 90%. 02:21-02:30
· 
