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DFEM Program Assessment

AY 2000-2001

Criterion 6: Facilities

ABET/EC2000 defines Criterion 6 as Facilities.  Classrooms, laboratories, and associated equipment must be adequate to accomplish the program objectives and provide an atmosphere conducive to learning.  Appropriate facilities must be available to foster faculty-student interaction and to create a climate that encourages professional development and professional activities.  Programs must provide opportunities for students to learn the use of modern engineering tools.  Computing and information infrastructures must be in place to support the scholarly activities of the students and faculty and the educational objectives of the institution.  Each of these is addressed below.

1. Classrooms, laboratories, and associated equipment must be adequate to accomplish the program objectives and provide an atmosphere conducive to learning.

Applied Mechanics Laboratory is more than 24,000 sq ft with an annual budget greater than $250K.  Within the lab there are four large classrooms, office space for eleven instructors, technicians and researchers, a dedicated Dynamics area, Electronics area, Heat treat and Autoclave room, three cadet project areas, an Auto Test Facility, SEM and Imaging room, Cadet Library/Lounge, Break room, Composite room, Wood and metal shop, Staff machine shop, Material preparation and Material testing.  This facility supports all EM/ME courses, 1500+ students and a 35 member department.   The Applied Mechanics Lab has a web page to provide the cadets with names, faces and locations for all personnel in the lab as well as all equipment.  There is also a research link for cadets to see what the faculty are doing and possibly generate cadet interest in our research.

2. Appropriate facilities must be available to foster faculty-student interaction and to create a climate that encourages professional development and professional activities.  

The classrooms in the Applied Mechanics Lab are very large but there is seating for a maximum of 24 students.  This insures that faculty-student interaction is maximized.  Each room is a modern facility with multiple network drops, VCR, a one gun projector and white boards.  Over 90% of the EM/ME courses are taught in these four classrooms.  This provides the faculty an opportunity to discuss equipment and then to immediately walk out and demonstrate the equipment.   The laboratory is open from 0630 – 1630 Monday through Friday and with a Cadet Duty Officer, the lab is also open from 1930 – 2300 Monday – Thursday and Sunday.  Other times may be arranged as needed.

To further encourage faculty-student interaction the lab is currently pursuing the purchase of a Superflow engine dynamometer to further the support of the ME390/ME490 and competition teams.  There is also a request for an additional mill to better support the competition teams.

3. Programs must provide opportunities for students to learn the use of modern engineering tools.  

Material Testing:  The Applied Mechanics Lab is equipped with seven screw type tensile test machines.  There are six Satecs, (five 20 kip and one 50 kip).  The Satecs just received the latest software upgrade from Instron/Satec, Partner.  This control software is their latest windows based controller.  It is very easy to program and very user friendly.  The other screw type machine is a 20 kip Instron utilizing an MTS controller upgrade.  The lab also has six hydraulic tensile test machines.  There are three MTS machines (22 kip, 55 kip and 110 kip) all running the latest version of Teststar.  There is one other hybrid horizontal 10 kip hydraulic system utilizing MTS components.  This system is specifically designed for high temperature operation using quartz heat lamps.  There is also a Satec dead weight Creep test machine.

Material Processing:  The material processing room is equipped with two Stuers automatic polishers, three Leco mounting presses, a Buehler electro-polisher and an EM Corp Sputter Coater.  The prepared specimens can then be used in the Amray 810 Scanning Electron Microscope that is equipped with an EDAX.  There are also two stereo microscopes and one Metallograph.  There are also two Rockwell Hardness testers and one micro-harness tester.  The Heat Treat room has five ovens for cadet use.

Composites:  The lab is equipped with one full function autoclave as well as a portable vacuum bagging system.  There is a fully programmable filament winder.  The lab is also stocked with the latest composite materials, from prepregs to woven cloth (Kevlar, Glass and Carbon).  

Cadet Wood Shop:  The cadet wood shop is equipped with the finest wood working equipment available; from the 10” Delta Unisaw to the 14.4 volt Dewalt ½” reversible drills.  The shop has every wood tool available that a cadet could possibly need to satisfy cadet projects.  All cadets must pass a rigorous safety training before they can use any of the equipment.

Cadet Metal Shop:  The cadet metal shop is equipped with the usual metal hand tools as well as a cadet lathe and a small cadet mill.  Again the cadets must receive training on this equipment before they are allowed to use it.  The lab in general is set up with four complete Craftsman tool chests for cadet use.  There are an additional two chests dedicated to the SAE Formula and SAE Mini-Baja teams, and two chests dedicated to the laboratory technicians.

Staff Machine Shop:  The staff machine shop has a large mill, a CNC mill and a large lathe.  A new larger lathe was recently funded and should be in within the next couple of months.  There is also a sand blaster and arbor press in the staff machine shop. 

Electronics:  The lab has twelve portable data acquisition systems.  Eight of the systems are in roll arounds (requiring AC power), two utilize battery packs and two are Zonic accelerometer systems (fully portable).  The primary DAC system is LabView.  All systems have the latest version of LabView, version 6.0, running 20 KHz internal DAC cards.  These systems can acquire anywhere from 16 channels to 32 channels.  These systems are used to input data from PCD accelerometers, MicroMeasurements strain gages and many different temperature sensing devices.  The lab is fully stocked with the sensors, a plentiful supply of student strain gages, hundreds of accelerometers, and rolls of thermocouple wire.  A large LDS Slip table is also available for dynamic profile testing.

Automotive Test Facility:  This is one of the stars of the department.  This facility located in the Fairchild Hall garage is approximately 1800 sq ft and completely dedicated to ME390/ME490 and the SAE vehicle competition teams.  The facility has a Superflow chassis dynamometer which was recently installed flush with the floor.  This dynamometer is research grade and capable of 1000 HP.  The facility also has a large Miller MIG/TIG outfit a smaller Miller MIG outfit, a Hobart Handler 120 and an Oxy/Acetylene set up.

Student Lounge/Library:  The Student Lounge/Library is an area where cadets can meet and socialize as well as study.  There are four networked computers running the standard USAFA software as well as Nastran/Patran and Inventor.  These two packages are the cutting edge in FEA and Solid Modeling.  The solid model designed in Inventor can then be analyzed in Nastran and the part can be produced on the Rapid Prototype Machine.  The lounge has a microwave for student use.  The lounge is also a repository of old textbooks and reference material that the cadets can use for course research.

4. Computing and information infrastructures must be in place to support the scholarly activities of the students and faculty and the educational objectives of the institution.  

The Cadet Library located at the far north end of Fairchild Hall has over 1.4 million holdings and 1854 serial subscriptions.  There is also a cadet use computer lab located in the library.  

Every year the entering cadets are required to purchase the latest generation of computer.  These computers can then be put on the USAFA net, where they can download the common USAFA software.  This software includes:  Mathematica, Mathcad, Mechanical Desktop, MacAfee or Norton Anti-virus, Mathworks, MicroSoft Office, MicroSoft Project, or LabView.  There is also a computer help desk to help the cadets and faculty with any computer related problems.  
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