
MAE 586 Projects Fall 2018 
 
Topic: Design and Dynamic Analysis of Automobile Vehicle Dynamics 
ME or AE: Either is fine  
Faculty Adviser: Jay Tu 
In this project, fundamentals describing the major vehicle components and vehicle dynamics will be 
developed. In addition, areas of application will be explored for vehicle safety, stability, and autonomous 
driving. 
 
Topic: Precision Aspects of Manufacturing Systems and Processes 
ME or AE: Either is fine  
Faculty Adviser: Jay Tu 
In this project, fundamentals describing the product design, manufacturing processes, quality control, 
and machine tools will be developed. In addition, areas of applications will be explored for practical 
productions. 
 
Topic: Music and Science 
ME or AE: Either is fine  
Faculty Adviser: Jay Tu 
In this project, fundamentals relating art, in the form of music, and science, such as vibration theories, 
will be explored. In particular, music instruments could be an area of study, in addition to recording and 
reproduction of music. 
 
Topic: Laser-based Manufacturing Processes 
ME or AE: Either is fine  
Faculty Adviser: Jay Tu 
In this project, students will focus on laser-based manufacturing processes beyond traditional processes, 
such as turning, milling, and grinding.  Specific examples include laser microhole drilling, laser welding, 
laser additive manufacturing, etc. 
 
Topic: Ammonia as a Fuel for Future Combustion Engines 
Adviser: Tiegang Fang, Email: tfang2@ncsu.edu 
AE or ME: ME 
Summary: Due to limited fossil fuel supply and carbon footprint concerns, finding alternative fuels for 
combustion engines attracts much research interests. Ammonia is a carbon free molecule and can be 
used as a major or a supplemental fuel in internal combustion engines. In this project, the student will 
look at the effects of using ammonia on engine performance, emissions, as well as combustion 
characteristics. Based on the available data in the literature, cons and pros of using ammonia as a fuel 
can be summarized and its potential for next generation internal combustion engines can be projected. 
 
Topic: Power Battery Self-Ignition and its Fire Hazard for Electric Vehicles 
Adviser: Tiegang Fang, Email: tfang2@ncsu.edu 
AE or ME: ME 
Summary: Because of their potential for carbon and pollutant emissions reduction, electrical vehicles 
are attracting more interests in many countries. Most of the current electrical vehicles are powered by 
packs of power batteries and Li-ion batteries are the most common one. During the operation of 
electrical vehicles, thermal runaway can occur, which may lead to ignition of batteries and causing fires. 



In this project, the student will survey the literature to analyze the cause of fire in power batteries, the 
consequence of the fire hazard, as well as solutions to improve the fire safety of these power batteries. 
 
Topic: Droplet generation in 3-D printing applications 
Adviser: Tiegang Fang, Email: tfang2@ncsu.edu 
AE or ME: ME 
Summary: In this project, the student will survey the advances of droplet formation in 3-D printing 
processes. The survey will need to include the principles of droplet formation in paper printing and 3-D 
printing machines, as well as implementations of the droplet generation devices in 3-D printing 
manufacturing.  
 
Topic: Liquid metal droplet formation and impact on various surfaces 
Adviser: Tiegang Fang, Email: tfang2@ncsu.edu 
AE or ME: ME 
Summary: 3-D printing has proved an effective tool for manufacturing parts with very complicated 
shapes. However, most of the 3-D printing tools are used for non-metallic materials. In order to produce 
metal parts with high complexity, capability to generate liquid metal droplets and deliver these droplets 
in a proper manner is very important. In this project, the student will look at different options for 
generating liquid metal droplets as well as the interaction of these metal droplets with various surfaces 
during the impacting process.  
 
Topic: Accelerating wave propagation modeling using GPUs  
Adviser: Yun Jing, email: yjing2@ncsu.edu 
We are looking for students to accelerate our acoustic wave propagation code using graphic processing 
units (GPUs). The current code is written in Matlab and we expect a 5-10x speed up by modifying the 
code and utilizing GPUs. The students will have the opportunity to learn GPU-based computation as well 
as acoustic wave propagation modeling.  
 
 
Title of the project: Magnetic Field Effects on Reaction Zones 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
 
Title of the project: Evaluation of the Scuderi Engine and Cycle in 2016 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
 
Title of the project: Modern Wildfire Spread Modelling and Studies 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
 
Title of the project: Investigation of an atomized fuel in a reaction zone 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
 
Title of the project: Flame/Flow interaction 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
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Title of the project: Advances in Vertical Wind Turbines 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
Title of the project: Open ended investigation of student initiated energy/combustion/fluids project 
ME or AE: Either is fine  
Faculty Adviser: Dr. Kevin Lyons   (Lyons@ncsu.edu) 
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