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Ruler  

 

Figure 1: Solid Model of Ruler 

 

 

Figure 2: Drawing of Ruler Template 

This project was an introduction to using linear patterns to make a simple ruler template. The 
ruler has a side inches and millimeters and can be printed to scale to be used immediately.  
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Tooling Table  

 

Figure 3: Solid Model of Tooling Table 

 

 

Figure 4: Drawing of Tooling Table 

For this project, I designed a simple tooling plate that can be used on a Sherline Mill. This 
project was later used in another design project but was another great introductory to linear 
patterns.  
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Lab 3 Milling and Drilling 

 

Figure 5: Lab 3 Part 

             

      

`  
a. Facing Operation 

 
b. Adaptive Clearing  

 
c. Pocket Clearing 

 
d. Hole Drilling 

Figure 6: HSM Tool Path for Part 

For this assignment, I learned to use the HSM add-in to simulate paths that can later be processed 
into GCode. In Figure 5, you see the result of the part that was created. In Figure 6, you see the 
operations that were done to the part. A total of 4 different milling operations were done giving 
great practice in all commands.  
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2x4 Cantilever Beam FEA 

 

Figure 7: FEA of a 2x4 Beam 

 

 

Figure 8: Displacement due to Force Applied 

In this assignment, the simulation add-in was used to find the finite element analysis (FEA) of a 2x4 
beam under a force load. Figure 7 displays the Von Mises stresses in the beam when the load is applied 
while the displacement is shown in Figure 8. This is a simple introduction to the tool to help us in other 
projects.  
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Thin Wall Dyno FEA 

 

Figure 9: FEA of a Thin Wall Dyno 

For this assignment, the simulation add-in was used to find more advanced force applications. In 
Figure 9, you see a thin walled beam undergoing a torque force at a specified section of the beam 
while the other end is held in place. This is to simulate the stresses that the beam would have if it 
were being applied to a motor.  
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Laser Cutting and Constructing Acrylic Tower 

          

 
a. Solidworks Model 

 

 
b. Actual Model 

Figure 10: Acrylic Tower Design 

For this assignment, I was introduced to how to use the program Retina Engrave to laser cut 
acrylic. This tower is made from a 5.5” x 5.5” piece of acrylic to make the tallest building 
possible. For this design, I was focused more on stability. However, when cut, the pieces of 
acrylic provided a tighter fit than expected so the design was not efficient.  
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Storke Tower 

            

 
a. Original Design 

 
b. Original 

Figure 11: Storke Tower Design 

This assignment introduced us to global variables in Solidworks. This is a useful tool to help 
change any part of the design without having to compensate for parts. In Figure 11 a, the original 
design of Storke Tower is shown while Figure b shows the result of using the Flex feature on 
Solidworks. This feature is also controlled by a global variable despite not being able to define it 
with a global variable at first.  
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Card Holder Fixture and Engraving via HSM  

 

Figure 12: Left Fixture 
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Figure 13: Right Fixture 
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Figure 14: Complete Fixture Placement 
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Figure 15: Model of Fixture 

 

Figure 16: Engraving Tool Path 
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For this assignment, I designed a fixture that will hold the card holder that is depicted in Figure 16. The 
fixture design can be seen in both Figure 12 and 13. This fixture has a tight hold on the card holder while 
it is being engraved. To use this fixture, it needs to be held down on the tooling plate with 10-32 screws 
in the indicated holes in Figure 14. The tooling fixture does not need to placed as indicated in Figure 14 
and 15 but it is ideal to keep it towards the top of the tooling table to ensure the mill can reach it.   
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Individual Project 

 

Solidworks Model 

 

Figure 17: Final Solidworks Model 
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Sherline Mill Paths  

 

Figure 18: Tool Path for Text Pocket 

 

 

 

Figure 19: Tool Path for Text Engraving on Sherline Mill 
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Figure 20: Tool Path for Pockets for Hanging 
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Drawing 

 

Figure 21: Drawing of Wood Engraving 
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Final Product  

 

 

Figure 22: Front Side of Final Project 

 

Figure 23: Back Side of Final Project 
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Samples of GCode 

 

Figure 24: GCode for Hanging Pockets 
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Figure 25: GCode for Engraving Pocket 
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Figure 26: GCode for Tracing/Engraving Text 
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Project Description 

The idea for this project was to make a wood engraving portrait of my family. The front side of 
the stock will have the laser engraving and the back side will have a phrase engraved and 
hanging pockets cut out on the Sherline Mill.  

Sherline Mill Process 

The back side of the stock has three operations on the Sherline Mill: the hanging pockets, the text 
pocket, and the text engraving. To secure the stock on the Sherline Mill, counterbore holes were 
drilled on the stock so screws can help secure the piece in place. The new tooling plate was used 
to help elevated the stock so that the milling tool can reach the stock. After the project is 
finished, the counter bore holes were covered with a wooden cork that provided a tight fit. One 
mistake to fix is to make sure that the counterbore holes are exactly horizontal. The hole location 
were estimated with a printed template that was laid over the stock and marked.  

The hanging pocket will allow the project to be hanged on the wall with nails. These were made 
large enough to fit 1/8” nail heads with a larger hole underneath it so that the nail has enough 
room to slip in. The holes were made 0.2” deep to allow enough support on the nail. The holes 
were made to be within 8” from each other to make sure it fit within the workspace.  

The text engraving was done 0.15” deep into the stock with a 1/8” flat end mill. This proved to 
be too wide and the design was changed to make a pocket of 0.15” that will clear the text 
engraving. The pocket has filleted edges to allow the mill to run smoothly with a 0.25” flat end 
mill.  

The next process is the engraving. I used a R5 ball end mill to trace the letters on the sketch. To 
make sure the same mistake didn’t happen, I changed the font of the sketch to make it thinner 
and more legible. The text was engraved 0.05” below the pocket, meaning that the text was 
engraved 0.2” from the stock’s surface.  

Laser Cut Process   

For the laser cutter, I printed a self-made picture at 50 speed and 100 intensity to give a small 
depth of about 0.1”-0.2”. The stock of wood was put in the middle of the honeycomb sheet to 
allow the laser to run past about one inch on either side of the image.  

The image was made on Krita, the digital art program. For the portrait, I took separate images, 
made them into 50% transparent layers and organized them into the correct orientation. I hand 
traced the images to create outlines of the image and filled the outlines in black. For the text, I 
also used Krita with thick text and black filling. I combined these two images and made a single 
JPEG file.  

The JPEG file was opened on a Powerpoint file and printed to the Retina Engrave program. The 
size of the image was adjusted according the job perimeter of the printer. One mistake is to make 
sure I take into account any white space that is shown on the program when centering the stock.  

 


