
3D Printing in the CADD Lab:  

3D printing, also known as Rapid Prototyping, allows you to take your 3D computer designs and create rigid 3D 

models.  

Create the 3D Model in CADD: 

Use your favorite 3D modeling program to create the 3D file. SolidWorks is a great choice as models rarely fail 

when exported. Note that the front plane in SolidWorks will actually be the top plane when printed. Blender can 

also work well, but extra care will need to be taken to make sure the mesh is a closed solid, faces are all oriented 

correctly, and parts have been joined using the Boolean operations.  

Safe Size Limits(x,y,z): 

Prusa i3 printer- 7” x 7” x 6” -or- 178mm x 178mm x 153mm 

Rapman 3.1 printer- 4” x 7” x 7” -or- 100mm x 178mm x 178mm 

After the model is finished, export the file in .stl format.  

Two-Color Models: 

The RapMan 3D printer is a 2-color printer that is capable of printing 2-color models, as long as the project is 

made up of separate parts in the correct locations for printing. This can be done by completing the following: 

SolidWorks: Create an assembly of your parts, using the SmartMate feature for accuracy. When exporting as .stl 

format, the assembly will be saved as individual files in the correct locations for each part. All of these parts will 

need to be copied to the T:drive “RenderFarm Projects” folder. 

Blender: After creating your assembly of parts, use the Plug-in for 3D Printing (tab in Tool 

Shelf, on left. If it is not there, you will need to enable it in User Preferences) to export all 

of the parts as .stl files. To do this, select all the parts in the view, set the export path by 

clicking the file folder, and select “Export”. All parts will be saved as separate files in the 

correct locations. 

Design Considerations: 

1. Remember that 3D printers work like hot glue guns, only more precise and a lot 

hotter. Molten plastic cannot suspend 

in the air and needs some form of 

partial support under each layer. Look at the picture to the 

left for an example. While angles greater than 45 degrees can 

be achieved, keeping them at 45 degrees or lesser will prove 

more successful. 

 

2. Consider size and shape. The Prusa printer is currently set to use PLA plastic while the Rapman is using 

ABS plastic. PLA is an organic plastic that can biodegrade over time in water while ABS is more durable 

and non-biodegradable. However, PLA extrudes much cleaner and shrinks less providing more accuracy 

while ABS will easily warp and shrinks a great deal while cooling. Larger projects will print better in PLA.  



Slicing the Model: 

After exporting the model, the file will need to be opened in a program that will 

slice it into layers and process the G-code for the printer. Our current program of 

choice is Slic3r (www.slic3r.org). We typically slice our models into 0.25mm layers 

which provide a nice quality model.  

1. Launch Slic3r and “Add” your .stl file on the render farm computer from the T:drive Renderfarm 

Projects folder. You may want to preheat the printer bed at this time (see page 3 for details). 

2. Set the correct printer in all blocks (Print Settings, Filament, and Printer) on the right side of the screen. 

If you select the RapMan printer, there will be 2 Filament blocks to set since the machine has 2 

extruders. Notice the main setting in the image below: 

 

 

 

 

 

 

 

 

 

3. If you need to scale or rotate your model, right-click on the part 

and select the option you need. Select your axis (x,y,z) for rotation. 

When scaling, select the “Uniformly” option.  As you make changes, 

you will see a loading bar displayed in the lower right corner of the 

screen. If the part is complex, allow this bar to load. If you try to do 

more commands quickly, the program may crash. 

4. Assigning extruders: If you are using the RapMan dual 

extruder machine, you can double-click on the part to assign 

the extruder to use for printing in the pop up window. Select 

1 or 2 for each part.  

5. Export the G-code to the SD Card. Press the button to export 

the G-code (on the right below printer settings). Watch the 

bottom of the screen to know when the export is finished. 

Message on the left and progress bar on the right.  
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http://www.slic3r.org/


Printing the Model: 

After exporting your file to an SD card, it is time to print the part. If you would like to see the part start as soon 

as possible, you may want to preheat the print bed before you process your file in Slic3r. The print table is 

heated to help the part stick better and minimize part warping. Preheating is not necessary, but the table can 

take about 15 minutes to heat. By using the on-screen controls and a sheet of cardboard for insulation, the table 

can be heated in about 5 minutes. Make sure the cardboard is removed before starting your print to avoid 

damage to the machine! 

The machine controls and displays that are useful to you are as follows: 
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By pressing the selector knob, you will be taken from the 

information screen to the root menu screen. You can 

scroll through the options using the selector knob. The 

options useful for general printing are “Prepare” and 

“Print from SD”. If you wish to home the extruders or 

preheat the bed so it is ready sooner, select “Prepare”. 

 

In the Prepare menu, you can “Auto home” the extruders (not 

necessary for printing) or scroll down to preheat for PLA or 

ABS 

 

To preheat the bed, select “Preheat PLA” for Prusa printer, 

or “Preheat ABS” for the RapMan printer. 

SD Card Slot- 

The card needs to be 

inserted UPSIDE DOWN 

so that the metal 

contacts are visible. 

Power Switch- 

On display screen on 

RapMan Printer. On the 

upper right side of 

printer frame on Prusa. 

Selector Knob- 

Turn the wheel to 

browse options. Press 

the wheel to select. 
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Scroll down the list to select the option to “Preheat ABS or 

PLA Bed”. The information screen will now display the 

temperature of the bed/target temperature. By placing a 

sheet of cardboard on the table, it will heat faster.  

Make sure the cardboard is removed before starting your print to avoid damage to the machine! 

Printing your file: 

Remember, you do not need to preheat or home the printer before printing your design. These steps are built into 

your file. The previous steps are only used if you wish to start your printing faster.  

1. If printing with PLA, you do not need to do anything but make sure the table is clean with no material 

remaining from previous prints. If using ABS, apply a coat of ABS Juice to the table, preferably before 

preheating, to help with adhesion.  

2. With the SD card inserted into the printer upside 

down, press the selector knob to change from 

the information window to the menu window. 

Select the “Print from SD” option and browse the 

list for your file.  

3. Check the information screen. It should show a target temperature for the heat bed. When the 

temperature is reached, the machine will home the extruder and begin heating the extruder(s). When 

the extruder target temperature is reached, it will begin printing. 

4. When the print is finished, the machine will cool down the table and extruder(s) and home the X and Y 

of the extruder head to make part removal easier. If the part does not remove easily from the table, 

wait until the table cools a bit to make things easier. The part may be completely loose after the table 

cools to room temperature. Turn off the machine. 

Things to watch for while printing: 

 The printer will create a “skirt” around the part first. This is done to make sure your sizes fit the table 

and to prime the extruder with plastic. You may only get the last part of the skirt if the filament wasn’t 

all they way down in the extruder. This is normal. 

 Does the first layer look even? The first layer must adhere to the table and there must be a good sized 

surface area for the part. If the first layer is not adhering properly, stop the print to find the problem. 

 Are there voids in the print? The extruders may jamb as it prints. You may even hear a skipping sounds 

coming from the extruder motor if it can’t advance the filament. Pause the print and ask for assistance.  

 


