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South Dakota School of Mines and Technology

ME 692: TOPICS: Smart Structures

ME 692: TOPICS: SMART STRUCTURES
COURSE CONTENT: 

ME 692: TOPICS: Smart Structures (3-0), 3 credits.  Dynamics of flexible structures, distributed sensing and actuation, linear and nonlinear control of flexible structures, electrostatic actuation, piezoelectric sensing and actuation, introduction to adaptive optics, elastic control, vibration control, etc. 
TEXTBOOK: None required.
INSTRUCTOR:

Dr. U.A. Korde, CM 130, 355-3731, Fax: 394-2405, Umesh.Korde@sdsmt.edu
Office Hours: MWF 11 AM-12 PM, T 10-11 AM, T 3-4 PM; and by prior arrangement.

CLASS SCHEDULE:

Lecture: 3 hours per week, MW 3-4:30 PM: CM 266 
ADA INFORMATION

Students with special needs or requiring special accommodations should contact the instructor (U.A. Korde; 355-3731; Umesh.Korde@sdsmt.edu), and/or the campus ADA coordinator, Jolie McCoy at 394-1924 at the earliest opportunity.  

FREEDOM IN LEARNING STATEMENT:
Under Board of Regents and University policy student academic performance may be evaluated solely on an academic basis, not on opinions or conduct in matters unrelated to academic standards. Students should be free to take reasoned exception to the data or views offered in any course of study and to reserve judgment about matters of opinion, but they are responsible for learning the content of any course of study for which they are enrolled. Students who believe that an academic evaluation reflects prejudiced or capricious consideration of student opinions or conduct unrelated to academic standards should contact the dean of the college which offers the class to initiate a review of the evaluation. 

COURSE OBJECTIVE: 

The objective of this course is to provide the student with the tools required to analyze, apply, and develop flexible structures with controllable dynamics for high performance, low weight, and low energy consumption.
COURSE OUTCOME:
Upon completion of this course, students will have demonstrated the ability to apply systematic methods in the analysis and application of smart structures in mechanical/aerospace devices.
TOPICS

Please see the attached tentative course schedule.  
ASSESSMENT AND EVALUATION:

The final grade will be based on the following:

Homework

15%

Projects

25%

Tests (Unit) (3) 
60%

Optional Comprehensive Final (may be used to replace 1 unit test)
TENTATIVE TEST DATES:  Test 1: February 25, Test 2: March 25, Test 3: April 22, Optional Final: Last week of class.
PROJECT REPORTS/PRESENTATIONS: Week of April 27.

TENTATIVE SCHEDULE FOR SPRING 2009*

WEEK OF

TOPIC





TEXT 


OTHER

Jan. 12









Jan. 19

Overview, mathematical techniques
, vibration 

Notes


 vs. wave propagation
Jan. 26

Rectangular plates, membranes, eigenmodes


Notes
Feb. 2

Sensor/actuator placement, Circular plates, membranes
Notes



Feb. 9

Lumped parameter models




Notes
Feb. 16

Electrostatic actuation and control



Notes
  
Feb. 23

Piezoelectric actuators, sensors



Notes

 Feb. 25: Test 1
Mar. 2

Thick membranes with piezoelectricity


Notes
Mar. 9

Spring Break
Mar. 16

Piezoelectric actuation and control of plates


Notes 

  

Mar. 23

Elasticity control





Notes

  Mar. 25: Test 2
Mar. 30

Large flexible structure control



Notes
Apr. 6

Adaptive Optics





Notes
Apr. 10-13
Easter Break
Apr. 13

Laser beam shaping




Notes
Apr. 20

Noise propagation




Notes

  Apr. 22: Test 3
Apr. 27

Projects





May 4

Final Examination Week



     
*NOTE: This is a tentative outline.  It may be modified depending upon our progress through the semester.
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