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SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


ASME Human Powered Vehicle 2016
Proposed/Advised by:   
Kim Osberg, Dr. Dolan, HPV team
Sponsored by:   

CAMP, SA, ASME, HPV Team Alumni

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 2016

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

CAMP, SAE, SA, RPM, Vermeer, Baja SAE Team Alumni 

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 2016

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

   CAMP, SA, SAE, Poet, RPM, FSAE Team and Alumni 

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 2016

 
Proposed/Advised by:

Dr. Dolan, Kim Osberg, Aero Design Team
Sponsored by:


CAMP, SA, SAE, SAE Aero Design Team and Alumni

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.  Students may also consider the Micro or Advanced classes.  

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 2016

 
Proposed/Advised by:

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


CAMP, SAE, SA, Brammo, Polaris

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 2016
Proposed/Advised by:   Profs., Dolan, Batchelder, McGough, 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, probably the AUVSI UAS (http://www.auvsi-seafarer.org/) 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 2016

 
Proposed/Advised by:
Dr. Ellingson, Dr. Abata, Dr. Dolan, Kim Osberg, Supermileage Team
Sponsored by:

SA, 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/
Students may opt to take part in the Shell Eco Marathon.  Information is at;
http://www.shell.com/global/environment-society/ecomarathon/events/americas.html 


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:
                         Sustainable Food Production on Pine Ridge Reservation

 
Proposed/Advised by:
Dr. Benning, Dr. Dolan, James Sanovia (Oglala Lakota College)
Sponsored by:

CEE, CAMP, OLC

Project Description:

The U.S. Department of Agriculture has designated the Pine Ridge Reservation, and many other Native American communities across the country, as a food desert, due to a lack of access to healthy, affordable foods. 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.  In addition, sustainable community development also seeks to increase economic activity in regions where jobs may be scarce, such as on Pine Ridge; some food products and the production of starter plants to be sold in larger areas, such as Rapid City, could provide income to growers in the area.      

This project is to develop a system to improve local food production and a potential source of income, meeting the community’s criteria for design.  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, economic development, etc.

This project has a focus on cultural and sustainability considerations in design.  The project team will work closely with students and faculty from Oglala Lakota College (OLC) to ensure that the project addresses community needs and culture.  A current prototype greenhouse was constructed on the OLC Kyle campus, and additional greenhouses are intended to be constructed on the rest of the 9 OLC campuses.  This project may involve analysis of culturally relevant conceptual designs created by OLC students, creation of new designs/prototypes, construction, business plan development, design of heating, irrigation, renewable energy, ventilation, and control systems.   

This project is potentially eligible for credits through the Global Engineering Minor, subject to approval by Dr. Thomas Fontaine, minor coordinator.

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, soils, irrigation systems 

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. 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


Composite Acoustic Guitar


Proposed/Advised by:   
Dr. Dolan, Dr. Dave Lang, Dr. Chris Jenkins
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.  The desire is to create an innovative design in appearance and function.

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, art 

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.  At least one student should take or should have already taken the introductory composites course at the CAPE Lab.  

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 three students with one of them an ME. 
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


Electrically–Controlled Continuously Variable Drive for Baja


Proposed/Advised by:   
Dr. Tolle, Dr. Dolan, Baja SAE Team and Alumni
Sponsored by:   

CAMP, Baja Team

Project Description (including objectives and requirements):  

A prototype electrically-controlled variable-sheave transmission was designed and built two years ago.  The device shows promise, but needs to be redesigned for reliability and for general use.  This senior design project will be to design the system for reliability and build the system.  Considerable electrical and computer engineering will need to be done to provide proper functioning over the range of conditions needed.  

Project Duration:

2 semesters

Technical Areas Encompassed (e.g., machine design, controls):   machine design, manufacturing, materials, electrical motors and drives, controls, programming, structures

Any other special requirements:  These students should be members of the Baja team.    

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):  1 ME, 1EE, and 1 CompE
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


Pedal/electric vehicle for the blind


Proposed/Advised by:   
Chuck Fullenkamp, ???
Sponsored by:   

Chuck Fullenkamp

Project Description (including objectives and requirements):  

A 3-wheeled pedal/electric-assist vehicle for a blind person is desired.  This would essentially be an autonomous recumbent bicycle that could travel at least at a walking speed and possibly up to twenty miles per hour.  

Project Duration:

2 semesters

Technical Areas Encompassed (e.g., machine design, controls):   machine design, manufacturing, materials, electrical motors and drives, controls, structures, programming 

Any other special requirements:  Knowledge of autonomous vehicles would be helpful.    

Number of Students/Disciplines required (e.g., 2 ME, 1 EE, 1 CS):  1 ME, 1EE, 1 CSc, 1 CompE 
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

Material handling automation of clutch plates
Proposed/Advised by:
Jason Pape of Caterpillar/Dr. Jason Ash & Dr. Charles Tolle (tentatively)
Sponsored by:

Caterpillar 

Project Description:
Devise an effective and economical (<$20K in one time capital) robot/automation to load, unload and stack clutch plates (part weight <=38 lbs., size <= 1 m dia.) for press, de burr and wash operations. The automation will help alleviate the ergonomic stress on operators that are currently performing these operations and allow them to utilize their skills in improving productivity of the cell. The solution should be able to be moved to these three primary operations and perform the tasks with minimal programming and technical support.
Project Duration:
2 semesters
Technical Areas Encompassed (e.g., machine design, controls):
Machine design, mechatronics, controls, and programming

Any other special requirements:
Number of Students/Disciplines required

4-6 ME/EE/CENG students would be ideal

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

CAD enabled RP for hardware fixtures
Proposed/Advised by:
Jason Pape of Caterpillar/Dr. Jason Ash (tentatively)

Sponsored by:

Caterpillar 

Project Description:
Fabricated structures require welding of hardware (bosses, blocks and links) to route hydraulic and electric lines. The position of hardware is controlled to geometric features on the frame. The design of fixtures to manufacture and position hardware is time intensive.  The objective of this project is to produce a design of rules based automated tool in CREO (Pro/E) that would take the fabricated structure's design and provide fixture designs that can be rapidly manufactured using water jet or 3D printing technologies.
Project Duration:
2 semesters
Technical Areas Encompassed (e.g., machine design, controls):
Machine design, CAD, rapid prototyping

Any other special requirements:
Number of Students/Disciplines required

3-4ME students would be ideal

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  Power Generation and Wireless Communication for the Flow Meter on an Agricultural Sprayer

Sponsored by:                 Raven Industries (www.ravenind.com)
Proposed/Advised by:
 Jim Slichter and Jared Kocer
Raven Contact:  
 Jim Slichter (jim.slichter@ravenind.com     605-343-1041)
Project Description:
Agricultural sprayers today utilize a control valve, a flow meter, and a set of boom valves to measure and control the amount of chemicals being applied.  This is all done over a hard wired CAN Bus cable with a field computer providing the control and data logging.  The purpose of this project would be to (1) utilize the spinning impeller of the flow meter to generate electrical power and then (2) make the flow meter wireless while still providing the response time and accuracy that the hard wired system offers.  Cost considerations are also important and should be included as part of the project.

Project Duration:
2 semesters

Technical Areas Encompassed (e.g., machine design, controls):
Machine design, manufacturing, electronics, controls, sensors, and programming

Any other special requirements:
System will be designed and tested on equipment that is made available by Raven Industries.  Raven will provide (1) up to $5000 for purchase of parts or machining that may be required and (2) up to two hours per week of technical support.  Due to the proprietary nature of the equipment, students who work on this project must be employees of Raven and will be paid for up to 10 hours per week of time on the project.  Any intellectual property that is developed on this project becomes the property of Raven Industries.  If a patent application is filed as an outcome of this project, Raven will compensate the team members $500/person up to a maximum of $2000 total.
Number of Students/Disciplines required

3-4 ME/EE/CENG/CSC students (Ideal would be 1 ME, 1-2 EE/CENG, 0-1 CSC)

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

Adams Thermal Systems Inc; Automatic Flux Application Machine
Proposed/Advised by:
Austin Falkingham of ATS/Dr. Jason Ash & Dr. Charles Tolle (tentatively)
Sponsored by:

Adams Thermal Systems, Inc. 

Project Description:
Adams Thermal Systems is an international heat exchanger manufacturing company and has a need for a piece of manufacturing automation to automatically apply a brazing flux onto a turbulator strip during the turbulator stamping process. ATS will benefit from this automation by reducing the overall handling time of the current flux application process by applying the flux inline during the turbulator stamping process. The students will design, fabricate, program, test, and demonstrate a system that removes stamping oil from the turbulator, applies a spray flux to the surface of the turbulator, and dries the flux onto the surface of the turbulator. Additional details provided in an attached presentation.

Project Duration:
2 semesters
Fall Semester: Engineering and design. Complete design freeze and kick off part orders by semester end.

Spring Semester: Fabrication, Programming, Testing, and Demonstration. Final project deliverable will be machine demonstration showing a successful operation. Will also include providing all machine specs and design components to Adams Thermal Systems so that machine can be duplicated. 

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

Any other special requirements:
Turbulator stamping machine is available for use on site at SDM or on site at Adams Thermal.

Number of Students/Disciplines required

4-6 ME/EE/CENG students would be ideal

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

Ellsworth Air Force Base Aquatic Weed Control

Proposed/Advised by:
Dr. Mark Bedillion and Lt. Corey DeGroot (Ellsworth)
Sponsored by:

Ellsworth Air Force Base ($3000)

Project Description:
Ellsworth Air Force Base currently has a cat tail issue in some of its ponds.  The current approach to trimming the cat tails is to use a pontoon-attached gas-powered weed whacker as shown below.  However, this requires the operator to enter the water in order to use the device.  Ellsworth is interested in solutions to make the trimming operation controllable from the shore.  This will require:

1.) A remote method for moving the trimmer throughout the pond.

2.) A method for remotely operating the cutting head.

3.) A method for retrieving the cut cat tails and returning them to the shore.

Both modifications to the existing device and entirely new designs will be considered.

[image: image1.jpg]



Project Duration:
2 semesters

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

Number of Students/Disciplines required

3-4 ME students with an interest in mechatronics / robotics.

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:  


Omnichair
Proposed/Advised by:   
Tammy Nelson, Cathene Malin, Jeff McGough, Mark Bedillion
Sponsored by:   

Navi-Robotics

Project Description (including objectives and requirements):  

Navi-Robotics is a robotics startup company in Rapid City, SD with product development in the smart assistive devices market.  One of the product lines is a smart wheelchair capable of autonomous navigation. Navi-Robotics has the guidance, navigation and control software and is ready to deploy on a new generation of wheelchairs.   Navi-Robotics software is capable of navigating a small vehicle indoors without the aid of high precision GPS or other types of active beacon systems.   For this project, we would like a Senior Design team to take the new chair concept to a prototype.   An equipment and manufacturing budget will be provided by Navi-Robotics.

The Omnichair will 

1) operate with 3 degrees of maneuverability (“x”, “y”, “theta”),

2) be comfortable and secure, be easily accessible and avoid pressure spots,

3) have a flexible footprint and be height adjustable,

4) be electrically powered with a reasonable runtime,

5) be safe (low CG, no battery fires, failsafe, etc).

Project Duration:
2 semesters

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

machine design, manufacturing, materials, ergonomics, human factors, electric motors and power.  

Any other special requirements:

 None beyond described above.   This phase will not be concerned about medical certifications.

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

3 ME students

Optional (Navi-Robotics has in house EE experience):  if a EE student is interested they are welcome.   

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

SENIOR DESIGN PROJECT PROPOSAL
Project Title:

ASME STUDENT DESIGN CONTEST – Manufacturing the Future
Proposed/Advised by:
Dr. Jason Ash, Dr. Tolle, and Lowell Kolb
Sponsored by:

ASME + fundraising

Project Description:
Manufacturing plays an essential role in innovation.  The field of manufacturing accounts for the majority of private research and development spending and employs a significant percentage of engineers.  In order for society to benefit from the latest advances in technology, skilled engineers and novel manufacturing techniques will be required.

This year’s challenge is to build a compact engineering system in order to manufacture a projectile from a standard sheet of paper and test it by propelling it a maximum distance.  The testing will take place on a competition course that consists of a 3 meter wide strip along the length of the room, with a 1.5-m x 3-m setup area for your system at one end.  Further design requirements are provided within the full competition rules available upon request. Contact Jason.Ash@sdsmt.edu. 

Example: https://www.youtube.com/watch?v=TDiIOTjyHzU
Project Duration:
2 semesters

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

Any other special requirements:
ASME membership required for 2015-2016 at the $25 student rate.

[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  

Competition Prizes:
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
Proposed/Advised by:
Dr. Jason Ash, Dr. Charles Tolle, Dr. Jeff McGough, Chris Wyatt and Lowell Kolb
Sponsored by:
Moonrockers + 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 Mars excavation device or payload. The challenge is for students to design and build a remote controlled or autonomous excavator that can collect and deposit a minimum of 10 kilograms of Martian regolith simulant within 10 minutes. The complexities of the challenge include the abrasive characteristics of the simulant, the weight and size limitations of the excavator, and the ability to control the vehicle from a remote control center.  This will be the 7th year of the competition.  Last year, a functional telerobotic vehicle was developed that placed 11th out of 46 qualifying teams.  

https://www.youtube.com/watch?v=nQX3Gkumbxw
The objective this year is to implement autonomy while making minor design changes to the regolith collection and depositing system.  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, autonomy

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

Competition will be at Kennedy Space Center from May 16-20, 2016.

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:

Mines Association of Rocketeers (MARS) IREC Rocket
Proposed/Advised by:
Dr. Jason Ash, Dr. Charles Tolle, Dr. Groven
Sponsored by:
MARS + fundraising
Project Description:
In a very general sense, the project requires intense design and production of a rocket that is capable of taking a 10 pound payload to either 10 thousand or 25 thousand feet above ground level (AGL).  This rocket will compete in the International Rocket Engineering Competition (IREC) in Green River, Utah.  There are many safety and operational standards that must be met, and several documents that must be produced to qualify and be competitive in this competition.
The IREC has two categories that team can design for: Basic and Advanced.  Basic requires the team to design and build a rocket that will take a 10 pound payload to 10 thousand feet AGL (Advanced Category to 25 thousand feet AGL).  Some general areas that this larger project will require are as follows: safety, aerodynamics, recovery, launch, avionics, testing, fuel development, and manufacturing.

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, Fluid Mechanics, and Manufacturing

Any other special requirements:
Travel to compatible launch site
•Conceptual Design Complete – October 1st

•Detailed Design 75% Complete – November 16th

•Detailed Design Complete – December 1st

•Manufacturing Details (Shop Drawings, Work Orders, Cost Analysis) Complete – December 16th

•Ground Testing Complete – February 10th (Allowing for Weather)

•Final Build Complete – March 24th 

•Final Build Test – By April 15th

Number of Students/Disciplines required

7-10 ME/EE/CENG/ChemE/CEE/MetE/CSC students 
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