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Digital Product Development (M5X01242)
Rhodri Hywel Davies
BSc Product Design & Technology


This module I aim to proficiently and competently use digital replication and reproduction technologies to output design solutions, in this case create orthotic insoles based on my feet impressions.
I hope to learn and develop practical knowledge and application of time compression technologies and develop an understanding of how advanced digital design assisting technologies and their implementation can accelerate product development.
For this assignment, I have downloaded and learned how to proficiently use Autodesk Recap Photo, Meshmixer and Fusion 360.
Below is the process I took to create my orthotic insoles. These processes are done twice to create both insoles.


1. Downloaded Autodesk Recap Photo, Meshmixer and Fusion 360. 
         [image: ][image: ][image: ]

2. After testing with numerous materials like sand, magnetic sand and clay, I realised that Foam would be ideal to take the form of my feet. I placed my feet inside the foam boxes to create an impression for my insoles. 
                       [image: ]
3. I measure the box’s width, height and length to ensure I’m able to scale the model up when I’m operating within the CAD software.
4. I place the box outside where the lighting is bright enough for perfect quality photos without it being too harsh. I place jigsaw pieces next to the box along with a dog bowl, some bubble wrap and plastic packaging. I do this to ensure the software can recognise similar patterns to align the impression box perfectly.
                            [image: ]
5. I take 100 photos of the impression box. I take a set of photos above the box, another set at the bottom of the box all the way around, and another set on yet another angle to ensure maximum coverage and quality.
                         [image: ]
6. After assessing all the photos, I opened Recap photo and created a ‘new model’. I inserted the 100 images and then uploaded them to get my 3D surface. After 4.5 hours, these are the results I received.
     [image: ][image: ][image: ]            
           
7. Within Recap Photo I do the following to the design:
a. Use the lasso tool to select and delete and trim unnecessary aspects of the model.
b. Use the measuring tool to scale the design correctly, using the dimensions I had previously measured.
c. Use Surface tools to manipulate the design. I use the push command to push the thick ribs between my toes down. Then use the smooth tool to smooth the boundaries between the toes and at the back of the heel. 
[image: ]
d. Use Smooth boundary tool to create a soft edge that will be easier to work with on fusion.
[image: ]
8. After inspecting the model for any imperfections and rough boundaries, I then export the model as a quad mesh and then insert into fusion 360. 
[image: ]
9. I open Fusion and ‘insert mesh’. I then orientate the design appropriately and move it towards the origin, so it can easily be modified.
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10. I go to ‘create form’ and convert the quad mesh into a ‘t-spline’ new body. Below are the before and after images of converting the mesh.
[image: ]
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11. I then create a workplane underneath the model as the bottom of my insole.
[image: ]
12. I sketch using splines and outline the desired shape of my insole. Then, I extrude ‘to object’ and select the body to create a thick body ready to be edited into an insole.
[image: ]
13. Now I have a body to modify, I create a side workplane in the centre of the model and sketch a shape that I’d like the insole to replicate. I create a rectangular shape with a slight slant on the bottom line.
[image: ]
14. After finishing sketch, I click extrude and I cut through the body, leaving me with a shape as shown below.
[image: ]
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15. I then create a sketch on the bottom plane outlining the curvature of the insole. I then cut into the design where excess material is not needed and for it to look more like an orthotic insole.
[image: ]
16. I extrude through the insole to get a body shaped like a suitable insole to fit into a shoe.
[image: ]
17. Ready for printing, I save the model as an stl file and open it up in Cura.
[image: ][image: ]
18. Within Cura, I do the following
a. Open the file in cura
b. Orientate the model
c. Click ‘lay flat’
d. Adjust the settings:
i. Material – PLA
ii. Layer height – change from 0.2 to 0.3mm
iii. Infill density – 15%
iv. Printing temperature - 220°C
v. Build plate temperature - 60°C
vi. Print speed 50mm/s
vii. With all these settings, print time was 5 hours and 37 minutes.
e. Save to removable drive.
[image: ]
19. After setting up the model on cura and saving to removable drive I begin to set up the 3d printer.
a. Click control, then click ‘disable steppers’ so it is possible to check if the bed is level. I place a piece of paper underneath the nozzle and if it slightly rubs between the bed and nozzle, then it is perfect. I repeat this process in every corner of the bed and the centre to ensure the whole bed is level.
b. Click control, then temperature and choose 60°C for the heated bed. I wait for the nozzle to heat up for approximately 5 minutes because the print bed takes longer to heat up than the nozzle.
c. After 5 minutes, I then click on temperature again and choose 220°C for the nozzle.
d. After the heating is complete, I insert my sd card and then click control and ‘print from SD card’.
e. Just before the print begins, I layer the bed with hairspray as an adhesive between the bed and PLA.

[image: ]
20. These are images of my insole being printed on my Creality CR-10 3D Printer at home:[image: ] [image: ] [image: ]
21. After the print is complete, I let the bed and nozzle cool and then use a scraper to pull the model off the bed, but in this case, my design simply popped off with ease.
[image: ]
[image: ][image: ][image: ]
[bookmark: _GoBack]
Before printing, I experimented with meshmixer to try and include lattice structures and other patterns to the design. After completing this in meshmixer and analysing my results, I chose not to use them as I preferred the aesthetics on my design in fusion alone. Below are the models I created in meshmixer, using ‘make pattern’ and ‘edit’:
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