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Design Objectives

 Low-speed, stable glider flight

 Zero 3D-printed components

 Modular assembly system

 10 meter max flight distance

Objectives Achieved

 Low-speed, stable glider flight

 

 Modular assembly system

 10 meter max flight distance



Airfoil Evolution

NACA 2412

Initial design

→ S1223

Final design for enhanced low-speed lift



Design Process 
Phase 1: Concept Validation — Simple geometry tests verified basic flight principles and 
established dimensional scaling. Rapid prototyping methods tested aerodynamic 
hypotheses. (3D printed prototype)

Phase 2: Manufacturing Reality — Mid-stage versions exposed molding constraints. Thin 
walls, living hinges, and complex geometries revealed the gap between CAD and reality. 
Most design effort occurred here. (Mass manufactured iterations of the initial design) 

Phase 3: — Final iteration balanced manufacturability with performance. Design 
compromises prioritized consistent production over theoretical aerodynamic optimization. 
(Final Material designs, Simpler Geometries, and quick fasteners) 



Plane Evolution



Molded Parts





Part Consistency and Measurement
All parts were measured using calipers for most components and rulers 
for extended wing geometry. The wing measurements showed the 
highest variability (SD = 1.59 mm) with two outliers (Runs 2 and 8), 
directly attributable to the thermoforming process and human error 
required for the 40 wing parts. Each wing consists of two mating halves 
that must be precisely aligned and trimmed, introducing natural variation. 
In contrast, automated processes like 3D printing (fuselage, SD = 0.03 
mm) and injection molding (horizontal tail, SD = 0.23 mm) demonstrated 
significantly tighter tolerances with minimal post-processing 
requirements.



Cycle Times



Thin parts can’t be injection molded

I would only attempt to make a Polypropylene living hinge again if I were to have 
an aluminum or steel tool, as the PETG 3D-printed mold was difficult to make 
something consistent. 

I would choose a mechanical fastener for the horizontal and vertical tail instead of 
adhesive. 

I would design a better ballast centering arrangement.

Planes are hard to make. 

What I learned



Final Design


