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SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


ASME Human Powered Vehicle 2015
Proposed/Advised by:   
Kim Osberg, Dr. Dolan, HPV team
Sponsored by:   

CAMP, SA, ASME

Project Description (including objectives and requirements):  

A vehicle will be designed, built, and tested for the ASME Human Powered Vehicle Competition.   Information can be found at: http://www.asme.org/Events/Contests/   

Project Duration:

2 semesters

Technical Areas Encompassed (e.g., machine design, controls):   

machine design, manufacturing, materials, composites, ergonomics, aerodynamics 

Any other special requirements:

   Senior design members are expected to attend the competition.

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):  

3 ME, 2IE, and 1 MetE  would be desired


SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY


SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                          Baja SAE 2015

 
Proposed/Advised by:
Dr. Dolan, Dr. Muci, Kim Osberg, Baja SAE Team
Sponsored by:

CAMP, SAE, SA, Vermeer 

Project Description:

Baja SAE consists of competitions that simulate real-world engineering design projects and their related challenges. Engineering students are tasked to design and build an off-road vehicle that will survive the severe punishment of rough terrain and in the East competition—water.

The object of the competition is to provide SAE student members with a challenging project that involves the planning and manufacturing tasks found when introducing a new product to the consumer industrial market. Teams compete against one another to have their design accepted for manufacture by a fictitious firm. Students must function as a team to not only design, build, test, promote, and race a vehicle within the limits of the rules, but also to generate financial support for their project and manage their educational priorities. 

All vehicles are powered by a ten-horsepower Intek Model 20 engine donated by Briggs & Stratton Corporation. For over twenty-five years, the generosity of Briggs & Stratton has enabled SAE to provide each team with a dependable engine free of charge. Use of the same engine by all the teams creates a more challenging engineering design test.

Project Duration:


2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Dynamics, vehicle dynamics, machine and structural design, human factors, manufacturing

Any other special requirements:
The students must be SAE members to attend the competition.  All seniors are expected to attend the competition.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

A team consisting of 7 MEs, 2IEs, and 1 Met student would be desired, with an emphasis for one team member taking ME 428: Finite Element Analysis to focus on frame analysis. 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                             Formula SAE 2015

 
Proposed/Advised by:
   Dr. Dolan, Dr. Ellingson, Dr. Shahbazi, Kim Osberg, Chuck Schilling, FSAE Team
Sponsored by:

   CAMP, SA, SAE, Poet

Project Description:  

The Formula SAE competition is for SAE student members to conceive, design, fabricate, and compete with small formula-style racing cars. The restrictions on the car frame and engine are limited so that the knowledge, creativity, and imagination of the students are challenged.  For the purpose of this competition, the students are to assume that a manufacturing firm has engaged them to produce a prototype car for evaluation as a production item. The intended sales market is the nonprofessional weekend autocross racer. Therefore, the car must have very high performance in terms of its acceleration, braking, and handling qualities. The car must be low in cost, easy to maintain, and reliable. In addition, the car's marketability is enhanced by other factors such as aesthetics, comfort and use of common parts. 

The cars are judged in a series of static and dynamic events including: technical inspection, cost, presentation, and engineering design, solo performance trials, and high performance track endurance. These events are scored to determine how well the car performs. In each event, the manufacturing firm has specified minimum acceptable performance levels that are reflected in the scoring equations.

Further information can be obtained at: http://students.sae.org/competitions/formulaseries/
Project Duration:  

  2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Dynamics, fluids, aerodynamics, machine and structural design, electric circuits, measurements and instrumentation, human factors, manufacturing, composites, engines

Any other special requirements:
The students must be SAE members to attend the competition.  All seniors are expected to attend the competition.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

A team of 6 MEs, 2 IEs, 2 EEs and 2 Met students would be desired.   

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY


SENIOR DESIGN PROJECT PROPOSAL
Project Title:
 


SAE Aero Design 2015

 
Proposed/Advised by:

Dr. Dolan, Kim Osberg
Sponsored by:


CAMP, SA, SAE, SAE Aero Design Team

Project Description:

The Aero Design® Competition challenges engineering students to conceive, design, fabricate, and test a radio controlled aircraft that can take off and land while carrying the maximum cargo.   

Competition information is posted at:  http://students.sae.org/competitions/aerodesign/ 

Project Duration:                               2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Dynamics, machine and structural design, instrumentation and testing, controls, fluids, aerodynamics, manufacturing

Any other special requirements:
The students must be SAE members to attend the competition, and seniors are expected to attend.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

A team of 4 MEs, 2 IEs and 2 Met students would be desired.    


SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY


SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                                     SAE Zero Emissions Snowmobile 2015

 
Proposed/Advised by:

Dr. Dolan, Kim Osberg, and the AFV Team
Sponsored by:


CAMP, SAE

Project Description:

The object of the competition is to provide SAE student members with a challenging project that involves the planning and manufacturing tasks found when introducing a new product to the consumer industrial market. Teams compete against one another to have their design accepted for manufacture by a fictitious firm. Students must function as a team to not only design, build, test, promote, and demonstrate a zero-emissions snowmobile within the limits of the rules, but also to generate financial support for their project and manage their educational priorities. 

The SDSM&T team will use an electric motor powered by batteries.    

Rules are at: http://students.sae.org/competitions/snow/
Project Duration:


2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Electric power, motors, controls, dynamics, vehicle dynamics, machine and structural design, human factors, manufacturing

Any other special requirements:
The students must be SAE members to attend the competition.  Senior design members are expected to attend the competition.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

A team consisting of 4 MEs, 4EEs, 2IEs, and 1 Met would be desired. 


SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY


SENIOR DESIGN PROJECT PROPOSAL
Project Title:

    UAV 2015
Proposed/Advised by:   Profs. McGough, Dolan, Batchelder, Weiss, Linde, Hoover, Tolle; 




    Kim Osberg, and UAV team




   External advisors: Jason Howe, Mark Sauder

Sponsored by: 
   CAMP, SA




Project Description (including objectives and requirements):

This senior design team will work with the UAV team to select a competition and prepare a machine for that competition.  

This Senior Design Team will coordinate all efforts with the Chief Engineer and Team Manager of the UAV Team as well as the team at large.  All final design decisions will be the collaborative efforts of the UAV Team leadership, the UAV Team, and the Senior Design Team members.  Additionally, it is desired that Senior Design Team members become and remain SDSM&T UAV Team members in good standing. 

Project Duration:
1 year

Technical Areas Encompassed (e.g., machine design, controls): 

Controls, machine design, composite materials and structures, fluid mechanics, instrumentation and testing, software engineering, programming

Any other special requirements:  

Students would be members of the UAV competition team.  Senior design members are expected to attend the competition.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):  

2 ME, 1 EE, 2 CompE, 3 CSc, 1 MET would be desired

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY


SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                            
 SAE Supermileage 2015

 
Proposed/Advised by:
   
Dr. Ellingson, Dr. Abata, Dr. Dolan, CAMP
Sponsored by:


Nucor Steel and CAMP 

Project Description:  The Supermileage® competition provides engineering and technology students with a challenging design project that involves the development and construction of a single-person, fuel-efficient vehicle. Vehicles are powered by a small four-cycle engine. The vehicles will run a specified course with the vehicle obtaining the highest combined kilometers per liter (miles per gallon) rating plus design segment points winning the event. Students have the opportunity to set a world fuel economy record and increase public awareness of fuel economy. Engines are donated by Briggs & Stratton.  

Further information can be obtained at:  http://students.sae.org/competitions/supermileage/
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Project Duration:  

  2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Optimization, Dynamics, fluids, aerodynamics, machine and structural design, measurements and instrumentation, engines, human factors, manufacturing, composites.  

Any other special requirements:
The students must be SAE members to attend the competition.  All seniors on the project would be expected to attend the competition.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):
A team of 4 MEs, 2 EEs, 1 IE, and 1 Met student would be desired.    
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

ASME STUDENT DESIGN CONTEST – Robots for Relief
Proposed/Advised by:
Dr. Jason Ash + others
Sponsored by:

ASME + fundraising
Project Description:
Delivering aid, including clean water, food, fuel, and medical supplies to places, such as the Philippines after Typhoon Haiyan, is a difficult task, as transporting bulk materials over uneven and rough terrain, in tight spaces, and over long distances is often required to help those in need.

This year's challenge is to design and develop a scaled-down version of a transporter capable of delivering granular materials, which will be guided by, at most, one person with a remote-controlled device.  Competition details are posted at the following location:
http://www.asme.org/wwwasmeorg/media/ResourceFiles/Events/Competitions/2015-Contest-Rules.pdf
Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Machine design, mechatronics, controls, programming, safety
Any other special requirements:
ASME membership required for 2014-2015 at the $25 student rate.

Competition Prizes:
[image: image2.emf]Regional   1 st -   $5 00 & $12 00 travel allowance   to finals   2 nd   -   $3 00   3 rd   -   $ 1 50   Finals   1 st -   $3000 students/$1000 SDSM&T Chapter   2 nd   -   $1000 students/$500 SDSM&T Chapter   3 rd   -   $500 students/$250 SDSM&T Chapter  


Number of Students/Disciplines required

Between 4-6 ME/EE/CENG students 
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

NASA Robotic Mining Competition: Lunar Regolith Excavator
Proposed/Advised by:
Dr. Jason Ash and Dr. Charles Tolle+
Sponsored by:

SEDS + fundraising (Supplemental SOAP, industry, etc.)

Project Description:
The NASA Robotic Mining Competition is a university-level competition designed to engage and retain students in science, technology, engineering and mathematics (STEM). NASA will directly benefit from the competition by encouraging the development of innovative lunar excavation concepts from universities which may result in clever ideas and solutions which could be applied to an actual lunar excavation device or payload. The challenge is for students to design and build a remote controlled or autonomous excavator, called a lunabot, that can collect and deposit a minimum of 10 kilograms of lunar simulant within 10 minutes. The complexities of the challenge include the abrasive characteristics of the lunar simulant, the weight and size limitations of the lunabot, and the ability to control the vehicle from a remote control center.  This will be the 6th year of the competition.  A functional vehicle is required before autotnomay can be attempted, so this year would focus on the development of a telerobotic vehicle.  Complete details of the competition are provided at the following location:
http://www.nasa.gov/offices/education/centers/kennedy/technology/nasarmc.html
Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Machine design, mechatronics, controls, programming

Any other special requirements:
K-12 Outreach required as part of this project.

Competition will be at Kennedy Space Center from May 18-22, 2015.

Competition Prizes:
$5000 for the overall competition Joe Kosmo team award winner and $3000, $2000, and $1000 for 1st, 2nd, and 3rd place along with VIP Kennedy Space Center launch tickets for all of these.
Number of Students/Disciplines required

5-8 ME/EE/CENG/CSC/MINE students (Ideal team would be 2 ME, 2 EE/CENG, 2 CSC, and 2 MinE)

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  

  
Development of Autonomous Submersible to Explore Extreme Environments
Proposed/Advised by:  

Drs. Tolle and Ash

Sponsored by:
  

NASA SDSGC, DigiKey, Private Donations, etc.
Project Description (including objectives and requirements):  

The AUV (Autonomous Underwater Vehicle) team is looking for senior design students from a variety of disciplines.  The team is tasked with the design and development of a submersible capable of autonomously navigating in confined spaces at pressures of up to 1500 psi for three hours and then returning to its departure point.  This vehicle is intended for use in the Sanford Lab (aka what is to be DUSEL some day) but is being designed for a variety of applications including open water exploration with Yellowstone lake, deep ocean exploration, and possible missions to Europa (http://en.wikipedia.org/wiki/Europa_(moon)). This will be the 3rd year for the team.  In pervious years the team has created and fabricated two frame designs, two different thruster systems, a transmit/receiver sonar sounder, battery module controller and a designed for the power distribution system.  There are numerous additional needs yet to be accomplished before basic navigation and operation can begin, some additional projects are listed below:

• A buoyancy system needs to be developed

• A supervisory power system needs to be designed and implemented – utilizing the existing battery module controller subsystem

• A battery module enclosure subsystem needs to be designed and implemented

• A force transducer feedback system for thruster control must be designed and manufactured

• Low level thruster control systems must be developed and implemented

• An attitude control system must be developed and implemented

• Sensory systems must be developed and implemented, i.e. the sonar sounder needs to complete testing and integrated to form a full sonar sub-system, a new UV/IR/visual camera system needs to be designed

• A high pressure water and gas sampling system needs to be designed and implemented

• A transportation and deployment system must be designed and manufactured

• Mission planning, guidance, and navigation algorithms must be designed and put in place

• A GUI interface systems for planning system missions needs to be developed

*Note, not all items listed above needed to be solved during this year’s efforts – the actual

team will focus on items that lien towards their knowledge, interest and talents.

Project Duration:

2 semesters

Technical Areas Encompassed (e.g., machine design, controls):   

machine design, mechatronics, electronics, and controls 

Number of Students/Disciplines required:  

This year 1-2 CENG, 1-2 Chem/ChemE, 4-6 EE, 2 IENG, and 3-4 ME are desired – all are welcome. 

For more information stop by our lab in EP-335 and contact Dr. Charles Tolle, e-mail: charles.tolle@sdsmt.edu or jason.ash@sdsmt.edu.
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
Hybrid Rocket
Proposed/Advised by:
 Dr. Ash, Dr. Groven, Dr. Tolle
Sponsored by:
 SEDS + fundraising


Project Description:

South Dakota School of Mines & Technology (SDSM&T) has a rich engineering history dating back to the nineteenth century, though in large part has remained an untapped resource for the aerospace industry. This is despite the heavy Air Force influence and Ballistic Missile legacy of the region. Due to the ambitious scope of this project, efforts will be focused on reproducing and adapting existing research. The primary goal of this Senior Project will be the fabrication and launch of a Hybrid Rocket. Secondary goals include exploring technologies such as Laser Powder Additive Manufacturing, an aerospike nozzle, active cooling, a vortex combustion chamber, and a GPS guided airfoil parachute. A tertiary goal of this project will be to highlight the capabilities and expertise of the engineers cultivated at this institution. Project Milestones will include but not limited to:

· Design and Fabrication of two Solid Fuel Test-bed rockets

· Design and Fabrication of a rocket motor test stand with data acquisition suite

· Combustion chamber fluid flow modeling

· Laser Powder Additive Manufacturing viability study

· Finite Element Modeling

· Project Press Release

· Design & Fabrication of Class 2 proof-of-concept Hybrid Rocket

· Up-scale proof of concept into final Class 3 Hybrid Rocket

The development of this project, in partnership with the Students for the Exploration of Deep Space (SEDS) is also intended to catalyze the creation of a campus sponsored rocket club, further promoting aerospace opportunities for future graduates.  

Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Machine Design, Mechatronics, Controls, FEM, Stress Analysis, Energetic Materials, Pyrolysis, Antennae and Communications Design, Laser Powder Additive Manufacturing, Fluid Mechanics

Any other special requirements:
Travel to compatible launch site, location TBD (Possibly Colorado with the support of the Northern Colorado Rocketry Club)

Optional: Showcase at the Battle of the Rockets on April 5, 2014 in Culpepper, Virginia.

Number of Students/Disciplines required

7-10 ME/EE/CENG/ChemE/MET students (Ideally 4-5ME, 2 EE/CENG, 2 MET, and 2ChemE )

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
Generation, Storage and Utilization of Hydrogen
Proposed/Advised by:
Scott Rausch
Sponsored by:
SDSMT Wind Turbine Project 

Project Description:
1) Design a hydrogen generation system using electrolysis.

2) Design a hydrogen generation system using a fuel cell.

3) Design a hydrogen storage system using compression (or liquification, or storage in a hydride) of hydrogen.  

4) Design a vehicle drive system using an off-the-shelf electric motor and fuel cell.

5) Install system in an electric powered golf cart or Gator.

Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
1) Real time software

2) Electronic hardware
3) Fluid mechanics
4) Instrumentation
Any other special requirements:

Interface with existing wind turbine hardware for electric power generation to be used in electrolysis and fuel cell.

ME students would need to identify a ME faculty member to serve as an advisor.

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):
(1) EE for electronic hardware design

(1) EE or CENG for software design

(1) Chem E for hydrogen gas storage

(1) ME for fluid flow control hardware

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
Glider / Sailplane Launcher
Proposed/Advised by:
Scott Rausch
Sponsored by:
Black Hills Soaring Club 

Project Description:

1) Design a launching system for a glider / sailplane using an electric motor and electronic drive.

2) Define requirements for a full sized glider / sailplane, anticipated to require a 250 kW motor and electronic drive.

3) Build a proof-of-concept demonstration prototype using a 1 horsepower motor, an off-the-shelf variable frequency drive, and control system custom electronics.

Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):

1) Real time software

2) Electronic hardware
3) Mechanical hardware to be attached to motor to deploy and recover launch cable.

Any other special requirements:

ME students would need to identify a ME faculty member to serve as an advisor.

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

(1) EE for electronic hardware design

(1) EE or CENG for software design

(1) ME for cable deployment and recover system

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                    
Theremin
Proposed/Advised by:
Dr. Montoya
Sponsored by:

ECE department (will need to get approval/budget)

Project Description:

The theremin is an electronic musical instrument controlled without physical contact the musician. It is named after its Russian inventor, Léon Theremin.  The theremin is controlled by two metal ‘antennas” (actually capacitive coupling) which sense the relative position of the body/hands of the musician and adjust frequency (one antenna/hand), and volume (other antenna/hand).  The music produced by the theremin can have an eerie sound and they have been used in sci-fi and horror movies soundtracks as well as in more popular music (e.g., Led Zeppelin and Beach Boys). A good starting reference is http://en.wikipedia.org/wiki/Theremin.

The objective of this project would be to design and build a theremin suitable for use by the ECE department for demonstrations and tours.  Besides having a dramatic/classy appearance, it must produce a quality sound (i.e., low harmonics which disqualifies the cheap & easy digital/optical Theremins) that is able to ‘fill’ a room the size of EP252.  Also, it must be reliable and robust, while being portable by a single person.  Preferably, it would be powered by a dual source power supply, i.e., option of either corded/plug-in operation (required) or battery operation (if feasible).  

While there are many existing circuit schematics of theremins floating around in magazines and on the web, most feature components that are not available anymore (obsolete/out-of-production).  Also, they are lacking or have very rudimentary audio sections (i.e., audio amplifier, crossover network, and speakers).  Therefore, considerable design work will be needed to produce an updated viable design. 

Project Duration:


2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Analog electronics, microwave/RF, audio, manufacturing

Any other special requirements:
The students would preferably have experience/interest in audio work and/or music.
ME students would need to identify a ME faculty member to serve as an advisor.

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):

A team consisting of at least two EEs (split project into the theremin source and audio sections?) and possibly one ME or IE to design/build a suitable (good quality & portable) case/stand. 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
Magnetic Flux Leakage Sensor Head for Coiled Tubing Inspection
Proposed/Advised by: Dr. Tolle, Mr. Kolb, and Dr. Stanley(?) 
Sponsored by:
ECE/Dr. Tolle 

Project Description:

Coiled tubing is used extensively within the oil and gas industry.  The tubing is used in both drilling and servicing existing wells.  Damage to the tubing allows for stress risers to be formed that result in early tube failure.  Magnetic Flux Leakage has been used to detect such damage.  This project is concerned in designing and building a next generation sensor head for use in NDE and NDT inspection of tubing.  We hope to design and build a kind of MRI for tubes.
Project Duration:


2 semesters

Technical Areas Encompassed (e.g., machine design, controls):

1) Magnetic field analysis 

2) Embedded real time software

3) Electronic hardware
4) Instrumentation
5) Mechanical design
Any other special requirements:

ME students would need to identify a ME faculty member to serve as an advisor.

Number of Students/Disciplines required (2 ME, 2 EE, 1 CENG):

 (1) EE for Magnetic field analysis
 (1) EE for electronic hardware design

 (1) CENG for electronic hardware and software design

 (2) MEs for mechanical design and stress/strain analysis
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

Design and Manufacture of a Plasma Electrolytic Oxidation System

Proposed/Advised by:
Dr. Frank Kustas;  Dr. Christian Widener

Sponsored by:

AMP Laboratory and NanoCoatings, Inc.

Project Description:  This project is to design a plasma electrolytic oxidation system. Commercially-available PEO systems are costly and not optimized for nanoparticle reinforcement.
Development of an efficient method for voltage-switching and agitation of nanoparticle-loaded liquid electrolyte will increase process viability/ reduce cost.

Design considerations / constraints:


Trade of stainless steel tank as counter electrode or as cooling chamber only.


Method for voltage switching (e.g., +600V to -200V)


Efficient and uniform method for agitation of nanoparticle-loaded liquid electrolyte


Quick disconnects for robotic controlled delivery and removal of parts from baths (pre-clean, PEO, rinse).
This project consists of a physical system design from a mechanical engineering perspective, as well as the development of an efficient method for voltage-switching and process frequency control (ref. patent #20120119591), requiring a substantial electrical engineering effort, as well as the need to understand and design the chemical reaction process with a chemistry or chemical engineering background.
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Project Duration:
2 semesters
Technical Areas Encompassed (e.g., machine design, heat transfer, controls):
System design, electrical engineering and power controls design, chemistry and coatings science.
Any other special requirements: N/A
Number of Students/Disciplines required:  1 ME, 2 EE, and 1 Chem/CHEME 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

Design and Manufacture of an Efficient Physical Vapor Deposition System

Proposed/Advised by:
Dr. Frank Kustas;  Dr. Christian Widener

Sponsored by:

AMP Laboratory and NanoCoatings, Inc.

Project Description:
Physical vapor deposition (PVD) or sputtering is a line-of-sight vacuum deposition process whereby near-net-shape, thin-film (typically < 50µm) coatings are deposited atom-by-atom onto a translating substrate.  As a result, very dense coatings with attractive properties (e.g., high hardness, low-friction, wear and corrosion resistance, electrical insulation) can be induced on metallic or polymeric surfaces.  The process consists of working gas ions (Ar+) being attracted to a plate of metal (target) that is given a negative (-) charge.  Subsequent ballistic impact and removal of atoms of the metal “condense” on the surface of the substrate forming a continuous coating.  Use of a reactive gas (or liquid precursor vapor) bled into the system can produce ceramic-materials (e.g., nitrides, carbides, etc.).  NanoCoatings, Inc. (NCI) has recently relocated to the AMP Lab in the Black Hills Business Development Center and brought three PVD chambers that are available for examination and inspection.  Through SBIR programs, several unique PVD coatings have been designed and fabricated by NCI for different industries; oil/gas (hydraulic fracturing pump parts), biomedical implants, non-intrusive sensors, etc.  NanoCoatings has license for the IP on these coatings.  However, our PVD systems have been assembled from procurement of used parts.  It would useful to design and develop a PVD system from the ground-up, with optimized selection of components and materials.  Therefore the goal of this project is to develop an efficient, cost-effective, and tailorable PVD system that can be configured for depositing metals, co-sputtered and multilayer deposits and reactive compounds.  This could also serve as a commercial product for application of specialty coatings designed for an industry need.  Shown below is a bell-jar type of vacuum chamber currently configured for three sputter sources;  a more efficient design might consider a box-type or rectangular chamber.

[image: image1.png]



Project Duration:
2 semesters
Technical Areas Encompassed (e.g., machine design, heat transfer, controls):
Machine/component design,  trade-off/selection of vacuum pumps, vacuum valves,  vacuum feedthroughs, magnetron sputter sources, power supplies, 

Any other special requirements:
Number of Students/Disciplines required
3 ME 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

DEPARTMENT OF MECHANICAL ENGINEERING


SENIOR DESIGN PROJECT PROPOSAL

Project Title:  


Composite Acoustic Guitar


Proposed/Advised by:   
Dr. Dolan, Dr. Dave Lang, Josh Millard
Sponsored by:   

CAMP, Dr. Dolan

Project Description (including objectives and requirements):  

A composite (carbon fiber) acoustic 6-string guitar will be designed, built, and tested.  The objective is to create a guitar with a sound as good as or better than the best wood guitars and to improve the construction over what has been done in the past.

Rapid City Journal article about Dr. David Lang, surgeon and luthier:

http://rapidcityjournal.com/lifestyles/local/hand-made-surgeon-brings-instruments-to-life/article_3f74e93c-6325-5e9b-9a02-3c1723434ccc.html
Rapid City Journal article about Composite Guitar Team:

http://rapidcityjournal.com/news/local/school-of-mines-graduates-build-epoxy-carbon-guitar/article_5b6571be-472a-5791-aee6-a384fa857dc8.html
Project Duration:

2 semesters

Technical Areas Encompassed (e.g., machine design, controls):   machine design, structures, manufacturing, materials, composites, ergonomics, acoustics, vibrations, music 

Any other special requirements:  It would be helpful if at least one of the team members were a guitar player.  Dr. Lang was featured in the attached article from the Rapid City Journal on Jan 5, 2014.  The team and the guitar built last year were featured in the second article.  

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):  2 ME, 1 IE, and 1 MetE  would be desired, but could be done with as few as two students with one of them an ME 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:
                         Sustainable Housing – Sustainable Local Food Production

 
Proposed/Advised by:
Dr. Benning, Dr. Dolan, Kim Osberg, Oglala Lakota College (OLC)
Sponsored by:


CEE, CAMP, OLC

Project Description:

There is need for fresh produce in many rural areas of the country, especially areas like the Pine Ridge Indian Reservation, because of the distance to modern supermarkets.  These areas may be called food deserts.  There is a potential for residents to grow their own produce if they have the proper facilities.  Green houses can help extend growing seasons and can moderate effects of hail, excessive moisture, or too little moisture.  

This project is to develop a system to improve local food production.  Consideration should be given to sustainability throughout the project; life of the soil, materials, quality and quantity of food produced, ease of operation, adaptability to all weather conditions, adaptability to types of produce, etc.

The basic greenhouse was constructed last year.  This project is to continue to bring in heating and control to help extend the growing season to potentially grow year-round.

Project Duration:


2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Environmental design, electric power, motors, controls, machine and structural design, human factors, manufacturing, 

Any other special requirements: 

Knowledge of agriculture would aid this project.
Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):
A team consisting of 2 CEEs, 2 MEs, 1EE, 1IE, and 1 Met would be desired. 
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