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In the world of aerodynamics, scaled-down testing is an essential part of the design process. An ability to conduct 
experiments on subscale geometries in fluid chambers allows for drastic savings in development time, material use, 
and power expenditure. 3D printing comes to mind as an intriguing candidate to accurately, quickly, and economically 
produce true-to-form scale models of larger designs for iterative initial testing; it thus stands that successful 3D printing 
of aerodynamic designs would bear tremendous usefulness in aerospace applications. 
As an example of an interesting design, the North American X-15 was an experimental hypersonic rocket-propelled 
research aircraft flown by NASA’s Dryden Flight Research Center in the 1960s. Detailed engineering drawings of the 
geometry of the X-15 were readily attained, facilitating solid modeling. Using these specifications and geometries, the 
Computer Aided Design (CAD) engine SolidWorks 2016 (Dassault Systèmes SolidWorks Corp.) was used to produce 
a fully parametric, scaleable digital model of the X-15. Since a goal of this personal project was to demonstrate the 
validity of producing accurate scale models for later testing, a painstaking attention to dimensions and detail was 
emphasized to ensure the outer profile of the aircraft matched reality. Additionally, based on the scale of the model, 
various smaller features such as antennae were designed to be able to be suppressed if not desired for incorporation 
into the physical model. 
Having produced a faithful CAD rendition of the X-15, hardware was then selected so as to ensure the model would 
not be excessively expensive to produce. The Type A Machines Series 1 open air PLA printer provided outstanding 
simplicity and ease of use, while still allowing tremendous flexibility in manipulating 3D printing settings. Cura Type A 
1.5 software was used as the slicing engine, translating the .stl file output from SolidWorks into the .gcode toolpath 
read by the printer’s control system.  
Among other parameters, the print layer thickness and geometry orientation were experimentally varied to balance 
manufacturing time and resolution of the final product. Finally, since the Type A printer achieved simplicity at the 
expense of such features as soluble support material, the computer model was divided into parts so as to minimize the 
amount of “breakaway” support material. By printing the left and right halves of the aircraft separately and bonding 
them as a post-processing step, the amount of support material, and the associated negative impact on surface finish, 
was minimized. 
Ultimately, a 1/72 scale model of the X-15 was successfully produced. What began as a personal project- “for fun”- 
turned out to demonstrate that with judicious use of engineering CAD, 3D printer parameters, and model orientation, a 
high fidelity model nearly ready for aerodynamic testing could be produced cheaply and rapidly. Furthermore, the “rapid 
prototyping” capabilities of 3D printing enable for further development, such as instrumentation of the model, or surface 
treatment with modeling clay to further improve finish. 
As 3D printing and additive manufacturing comes of age, the field of aerodynamic design has much to gain! 

Modelling the X-15: drawing board to final model. 


