




































HLL-01: Accurate Dimensioning Defines the Entire Design Process 

The first major step in this project was establishing the dimensions of the motorcycle so the 
design could be modeled in Rhino 8. My original approach was to take general measurements 
with a tape measure and use one known dimension to scale reference images of the bike. 
However, this created problems because photographs distort depending on camera angle, 
distance, and perspective. 

As a result, much of the design was based on semi-accurate measurements. Once the parts 
were brought into the physical world, small errors became significant. In real assembly 
conditions, even a 2 mm difference can affect fit, alignment, and functionality. This led to 
additional prototyping, rework, wasted material, and lost time. 

The main lesson learned is that accurate measurement must come before detailed design. 
Future work should begin with a stronger understanding of the design space, fixed constraints, 
mounting points, clearances, and part interfaces. Instead of relying on scaled photos, I would 
use more precise measuring tools, such as calipers, and verify all critical dimensions before 
modeling. 

Engineering takeaway: Measure twice, define the constraints early, and do not build a design 
around approximate geometry when physical fit is critical. 

HLL-02: Function and Constraints Should Lead the Design Language 

Early in the project, I spent about a week studying visual language and imagining what the final 
design should communicate. I focused on the shape, style, and emotional impression of the 
bike. This was interesting and useful from a creative standpoint, but it contributed less to the 
final outcome than expected. 

The issue was that I was refining the appearance before fully understanding the construction 
process. Once fabrication began, the real constraints of spacing, mounting, alignment, 
clearance, and functionality became the main drivers of the design. In many ways, the final 
shape developed naturally from the physical requirements of the project. 

The saying that applies here is “don’t major in the minors,” meaning I spent too much time on 
details that were not yet important. Another engineering version would be: form should follow 
function. 

Engineering takeaway: Define the functional requirements, physical constraints, and build 
process before spending major time on aesthetics. Visual design matters, but it should be 
developed after the core engineering constraints are understood. 

 



HLL-03: A Stronger Design Is Not Always the Most Practical Design 

One of my original design goals was to create a two-mount system. From a force perspective, 
this seemed like the better solution because it would reduce the load on a single connection 
point and resist the wind-induced moment more effectively. 

The mistake was that I became too fixed on this idea. I was convinced the fairing needed two 
mounts, so I spent too much time trying to make that solution work instead of stepping back and 
asking whether there was a simpler way to solve the same problem. Once I began building the 
system, the spacing between the mounts became difficult to control. Small alignment errors 
made the second connection point hard to position accurately, and the design became more 
complicated than the project timeline allowed. 

Simplifying the system to a single mount ended up being the more practical solution. It allowed 
me to focus more attention on one accurate fitting, reduced the installation to two bolts instead 
of four, and created a cleaner feature that became part of the final design identity. In the end, 
the simpler solution was not a compromise as much as a better fit for the part, the user, and the 
build process. 

Engineering takeaway: A design that is stronger in theory is not always better in practice. The 
best solution has to balance strength, accuracy, ease of installation, and the reality of how the 
part will actually be built. 

 
 

HLL-04: Design the Assembly, Not Just the Part 

I originally designed a front dash that would fully enclose the speedometer, RPM gauge, and 
ignition key. I used the laser cutter to prototype the dash layout and confirm that the gauges and 
keyhole would fit. From the perspective of the dash alone, the idea seemed workable. 

The mistake was that I was too focused on solving that one part of the project. I was thinking 
about the dash as an isolated piece instead of thinking about how it would fit into the full fairing, 
connect to the bracket, and install onto the motorcycle. Even if I had made the enclosed dash 
accurately, it still would have created a bigger problem because the rigid shape would have 
blocked the fairing from being installed as one complete piece. 

This changed the direction of the design. By only covering the top half of the gauges and 
leaving the bottom more open, the dash became easier to install, adjust, and integrate with the 
rest of the fairing. The lesson was not just to prototype the interface, but to understand the 
entire assembly sequence before committing to a closed design. 



Engineering takeaway: A part can work by itself and still fail in the full assembly. The design has 
to account for access, installation, connection points, and how every piece fits together before 
the final shape is locked in. 

 

 

HLL-05: 3D Print Constraints Affected Part Splitting, Surface Quality, and 
Fit 

The final part had to be split into multiple printed sections because it was too large to print as 
one piece. This forced me to think more carefully about where to separate the geometry, how 
each section would connect, and how much structural integrity would be lost by dividing the 
part. 

Print orientation also became an important design decision. The side facing upward generally 
produced a cleaner surface finish, while downward-facing surfaces had a higher risk of rougher 
print quality from supports and overhangs. Because of this, I had to balance surface 
appearance with strength and the location of connection features. 

The biggest issue came from the joining tabs between printed sections. I printed a 10 mm test 
box to estimate dimensional shrinkage, but the tabs still did not fit as cleanly as expected. I 
added many small tabs for stability, but this created more fit-up problems because each tab 
needed sanding or adjustment after printing. In the end, a few larger tabs would have been 
easier to control, stronger, and faster to finish than many small ones. 

Engineering takeaway:​
 When a 3D printed part must be split into sections, the connection features need to be 
designed around printer tolerance, shrinkage, sanding access, and assembly time. Fewer, 
larger tabs would have been more practical than many small tabs that required individual fitting. 

 

 














