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Lab Summary 
This is a lab for learning about the 3-D printing capabilities of Photoshop CC 2014 as well as exposure to Shapeways.  
Lab Goal
The goal of this lab is provide sufficient instruction and guidance so that individuals can learn about various features available in the latest version of Photoshop that are relevant to 3-D printing.
Learning Objectives
.stl files

Grading Criteria
N/A
Time Required
Approximately 1 hour
Lab Preparation
N/A
Equipment and Materials
Access to SolidWorks Educational Edition
Access to Photoshop CC 2014	
MakerBot Desktop
MakerBot 3-D printer

Additional References
This page is the SolidWorks website:  http://www.solidworks.com/default.htm	
This page contains MakerBot Desktop: https://www.makerbot.com/desktop

This page is the Photoshop website,  http://www.adobe.com/products/photoshop.html  




Lab Procedure 3: Photoshop and Outsource Printing

3-D printers are capable of creating highly customized and precise parts in a matter of hours.  Because they are made to the specifications of the user, completed parts require little to no further refinements.  This results in less time spent creating the part and fewer amounts of wasted material, which significantly reduces the cost of producing the part.  For these reasons, 3-D printing is becoming more common in businesses and industries.

As the prevalence of 3-D printing continues to grow, more and more software packages are incorporating 3-D printing capabilities.  An example of this is the latest version of Photoshop, Photoshop CC 2014.  With this version, the user is capable of editing .stl files.  The files can then be uploaded to a company called Shapeways or to local 3-D printers for printing.
Figure 1: A sphere shown in .stl format.

STL is an acronym for stereolithography.  When a part is in this format, most of the major computer aided drafting (CAD) programs are capable of reading and understanding it.  This is not the only format which MakerBot Desktop can import, but it is the most common.  A .stl file is created by converting the surface geometry of a part into a matrix of triangles.  Details such as color and texture are not recorded.  The result of this is a basic part with the correct geometry that can be read by most CAD software.  






Figure 2: The Photoshop CC 2014 icon.



Launch Photoshop CC 2014.








The cup file that was created in the first tutorial will be the part that is opened in Photoshop to demonstrate some of the new 3-D printing features.



Figure 3: The Open option being selected.



In the upper left portion of the screen, click on File, then open to begin editing the file (Figure 3).












In the Open window, select the cup from the first tutorial that has been saved as a .stl file then click Open (Figure 4).  If you no longer have this file, it can be downloaded from the COSMIAC website.Figure 4: The .stl formatted cup being selected.









Figure 5: The New dialog box.

The New dialog box will pop up after clicking Open (Figure 5).  This window contains various information about the part including the dimensions, resolution, and coordinate axis.  Note the default units for Photoshop are millimeters for 3D scene size, however a width of 7 inches for preset. This is because Photoshop is setting a scene size for the workspace, NOT the part. In case you want to use a 3D object in a 2D image.  Click OK to open the part.







In the upper middle part of the screen click on the Rotate the 3D Object tool (Figure 6) then click and drag to view the cup from various angles.Figure 6: Various 3D manipulations with Rotate the 3D Object selected.





Figure 7: The secondary view with the Select View/Camera option highlighted in dark grey.


The upper left portion of the screen contains a secondary view that remains fixed regardless of the primary view.  Various camera angles can be selected for this secondary view.
















The right portion of the screen contains various palettes through which the user accesses many of the features of Photoshop.  To access its 3-D printing options, select the 3D tab in the lower palette then select Scene (Figure 8).Figure 8: The 3D tab with Scene selected.














Figure 9: The Properties palette with the 3D Print Settings option highlighted in dark grey.

The upper palette is titled Properties.  Select the 3D Print Settings option, which can be found directly below the Properties title (Figure 9).






Note that Photoshop initially selects Local for the Print To: option.  Photoshop is capable of exporting the cup in several different ways.  Figure 9 displays the Export STL option.  This allows Photoshop to export the cup in a .stl format to a thumb drive or SD card.











Figure 10: The 3-D printers available at COSMIAC.


If any 3-D printers are in the immediate vicinity, they will be displayed by clicking on the drop down menu that contains the Export STL option.












Figure 11: The box represents the build volume of a MakerBot Replicator 2.

Once a printer has been selected, Photoshop will display the part inside of a box that represents the building volume of the 3-D printer (Figure 11).














Figure 12: The Start Print button.

Once the desired Print To:  and Printer options have been selected, the user can click on the Start Print button (Figure 12) at the bottom of the Properties palette to begin the printing process.




The Photoshop 3D Print Settings pop up window appears after clicking the Start Print button.  This window contains a preview of the cup as well as dimensions and estimated build time of the part.  Clicking on Export allows the user to upload the cup to an SD card.  This is a similar process to printing using MakerBot Desktop. This screen also allows you to select the option of using Rafts and/or Scaffolds.Figure 13: The Photoshop 3D Print Settings window.

Rafts create a common build surface at the bottom of the print, before the print starts. This can help when the bottom of the design is not a smooth-flat surface. For example, rafts would prevent a spherical shape from rolling during the printing process. Scaffolds are used as a support material. Since the printer cannot print in mid air, a scaffold is used to provide a surface for elements that are suspended. For example a hollow box would require a scaffold for the roof. When adding a scaffold or raft, MakerBot Desktop and Photoshop use different algorithms to decide where the optimal positions of scaffolds and rafts should be placed. These added features are designed to be removed very easily. In some cases it can be done with bare hands. In other cases a support removal tank ( I DON’T KNOW WHAT THIS IS) can be used. Thus leaving only the part that the user designed.


Figure 14: The build volume when the material is gold plated brass.


The Print To: feature also contains the option to upload the part to Shapeways.com.  Through this website it is possible to print a part in plastic or various types of ceramics and metals.  One factor that may influence the chosen material is the build volume.  Different materials have different sizes of build volumes.  If the part does not fit, a different material must be selected to accommodate for the part size.








Figure 15: The build volume when the material is glazed ceramics.



Note the difference in the build volume between Figure 14 and Figure 15.


The following discussion will cover the steps necessary to order a part from Shapeways.com

Figure 16: The Properties palette set to upload the part to Shapeways.com to be made in polished gold steel.





Set the Print To: drop down menu to Shapeways.com.  Set the Printer drop down menu to Polished Gold Steel (Figure 16).


















Click on the Start Print button at the bottom of the Properties palette.  This converts the information necessary to print the part in to a .zip file.  The Photoshop 3D Print Settings Window will pop up containing a preview of the part, the dimensions, and the estimated cost of the build. The cost is only an estimate. Depending on the current market value of the material the actual cost can rise and fall. Note in the figures the price quoted by Photoshop is more than the final quote from Shapeways. Also note that the option for rafts and scaffolds are greyed out. Shapeways’ print professionals examine each print and will add the appropriate supports if needed.  The final product shipped will contain no support material. Figure 17: The Photoshop 3D Print Settings Window.



Click Export to upload the .zip file to Shapeways.com (Figure 17).  A window will appear that asks for permission to direct the user to the Shapeways webpage.  Click Yes to continue to Shapeways.com (Figure 18).Figure 18: Clicking Yes in this window will allow the user to complete the order.







Figure 19: Shapeways home page.













Figure 20: Millimeters have been selected for the Model Units.



Upon entering the Shapeways website, a window will pop up that requires information to be entered.  Because the default measurements of Photoshop are millimeters, select millimeters for the Model Units (Figure 20).

















Click Select File to browse the available files on the computer.  Locate the .zip file containing the cup and select it to be uploaded (Figure 21).Figure 21: The .zip file of the cup being selected.






Figure 22: The completed Upload window.





Click UPLOAD to submit the part for printing and to proceed to the material selection portion of Shapeways (Figure 22).













Figure 23: Green check marks indicate the part passed the initial checks.


Shapeways must perform several initial checks in order to determine which material is compatible with the cup.  For example, the cup passed the initial checks for plastic (Figure 23), which makes plastic a viable material for the build.


[image: ]Figure 24: Red “X” marks indicate the part failed the initial checks.


However, the cup did not pass the initial checks that are involved with ceramics because it is too small of a part (Figure 24).







Figure 25: Various types of steel available and their prices.

The cup part passed all of the initial checks pertaining to steel (Figure 25), so it is possible to have the cup rendered in stainless steel as it was originally intended.









Figure 26: The cart contains the polished gold steel cup.


Click the ADD TO CART option to the right of the Polished Gold Steel material (Figure 25).  Note the difference between the initial price estimate given by Photoshop and the final price listed in the cart.  This discrepancy occurs because the cost of materials is not fixed and varies depending on the market price for the material.










Figure 27: The completed order.

Click CHECKOUT to be directed to the payment and shipping portion of the process.  Information that must be given to place the part order is billing information, shipping information, and shipping speed.
















Next, you will see how Photoshop can be used as a replacement for Makerbot Desktop. 


The first step is to open the cup part in Photoshop. Remember the design must be exported from Solidworks in .stl format. Again select the print option from the right panel as was done above (Figure 28).








Select Print To: Local and Printer: Makerbot Replicator 2 (Figure 28). This panel will also give you the options to add scaffolding and raft supports. Once the options have been selected, click on the print button in the lower right corner. Figure 28: Print options.









A similar export screen will appear as before. However this time, notice there is no price quote. This is because one of the local printers is being used. Click export and save the .x3g file on the SD card (Figure 29). Place the SD card in the printer.








Figure 29: Export options.





















Figure 30: Selecting the cup file.

Select the cup from the Replicator’s menu.
Figure 31: The completed build.
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