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ME 54900 Experimental Vibxgations, Sem. 2, Class 2, lab?3, cr.3. Prerequisite: ME 37500
Theory and application of experimental structural dynamics. Experimental techniques:in
model analysis, impedance modeling, and basic nonlinear vibrations. Time, frequency, and
spatial characteristics of vibrating systems. Virtual and real-time demonstrations and
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JCOURSE DESCRIPTION (INCLUDE REQUISITES): -
ME 552 Experimental Vibrations, Sem. 2, Class 2, lab 3, cr. 3. Prerequisite: ME 375.

Theory and application of experimental structural dynamics. Experimental techniques in model
analysis, impedance modeling, and basic nonlinear vibrations. Time, frequency, and spatial
characteristics of vibrating systems. Virtual and real-time demonstrations and experiments. Vehicle
vibrations in ride, machinery diagnostics, and health monitoring of structural materials and components.
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Engineering Faculty Document 15-09
December 12, 2008

TO: The Engineering Faculty
FROM: The Faculty of the School of Mechanical Engineering
RE: New Course — ME 552 Experimental Vibrations

The Faculty of the School of Mechanical Engineering has approved the following new course.
This action is now submitted to the Engineering Faculty with a recommendation for approval.

54900
ME 582 Experimental Vibrations
Sem. 2, Class 2, lab 3, cr. 3
Prerequisite: ME 375

Theory and application of experimental structural dynamics. Experimental
techniques in model analysis, impedance modeling, and basic nonlinear vibrations.
Time, frequency, and spatial characteristics of vibrating systems. Virtual and real-
time demonstrations and experiments. Vehicle vibrations in ride, machinery
diagnostics, and health monitoring of structural materials and components.

Reason: This course has been taught six times on an experimental basis with the following
enrollments: spring 02 - 14 students, spring 03 - 13 students , spring 2004 — 14
students, spring 2005 — 16 students, spring 2007 — 18 students, and spring 2008 — 17
students.  This course provides students with practical hands-on experiences in
vibration measurement, transducers and other issues related to experimental vibration
techniques. As such, this course is a valuable complement to other analytical
vibration courses.

Gl D (s

Jdmes D. Jones, Assogflate Head/Professor
chool of Mechanical Engineering
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Supporting Document for a New Graduate Course

For Reviewer’s comments only
(Select One)

Purdue University Graduate Council

From: Faculty Member:

Reviewer:

el e

Department:

mments:

Date:

Proposal for New Graduate Course-
Subject: Documentation Required by the Graduate Council
to Accompany Registrar’s Form 40G

Contact for information if questions arise: Name:

Phone Number:

E-mail:

Campus Address:

Course Subject Abbreviation and Number: |

Course Title:

A. Justification for the Course:

* This course has been taught six times on a experimental basis with the following enrollments: spring
2002 - 14 students, spring 2003 — 13 students, spring 2004 — 14 students, spring 2005 — 16 students,
spring 2007 — 18 students, and spring 2008 — 17 students. This course provides students with practical
hands-on experiences in vibration measurement, transducers and other issues related to experimental
vibration techniques. As such, this course is a valuable complement to other analytical vibration
courses.

* The purpose of ME 552 course is an advanced vibrations course that focuses both on analytical analysis
methods, but also advanced experimental methods (e.g. model analysis, impedance modeling, and
experimental nonlinear dynamics). As such it is designed as an entry-level graduate course.
Enroliment is anticipated to run 15-20 students annually, with perhaps a few undergraduate students
participating.

B. Learning Outcomes and Methods of Evaluation or Assessment;
* 1) Introduce/review the theory of linear mechanical vibrations, 2) Learn how to model and analyze

single/multi-degree-of-freedom (SDOF/MDOF) systems in free and forced vibration, 3) Learn how to

plan experiments/tests and interpret dynamic response data using modern technology, 4) Introduce



C

basic experimental methods, vibration hardware and advanced analysis techniques like modal analysis,
impedance modeling and experimental nonlinear dynamics.

* Weekly homework assignments, one 1-hour exam, four laboratory reports, and one comprehensive
final exam

* Engineering Topics: Engineering Science — 2.5 credits (83% & Engineering Design — 0.5 credits (17%)

o Criteria:
X | Exams and Quizzes X | papers and Projects
X | Homework DX | Laboratory Exercises

[ 1| Attendance and Class Participation [ | Extra Credit Policies

* This course is taught by lecture and lab and the program outcomes are described in the program map.

o Method of Instruction:

X | Lecture [] | Recitation

L] | presentation <] | Laboratory
L1 | tab Prep L] | studio

L] | pistance L] | clinic

L] | Experimental | [ ] [ Research

L] | nd. Study ] | pract/Observe
|:] Seminar

Prerequisite(s):

e ME 37500 - System Modeling and Analysis
¢ Students will need to use MatLab to develop and write subroutines and make extensive use of graphics

terminals and MatLab graphics subroutines.
Course Instructor(s):

* Douglas E. Adams, Professor of Mechanical Engineering

* s the instructor currently a member of the Graduate Faculty? X Yes [ ] No Click here to
enter text.
(If the answer is no, indicate when it is expected that a request will be submitted.)

Course Outline:



* 1. Fundamentals SDOF (review) (2 weeks), 2. Fundamental MDOF (review) (3 weeks), 3. Model Analysis
(4 weeks), 4. Intro. to Nonlinear Vibration (3 weeks), 5. Laboratory Experiments (Weekly), and 6.

Experimental Considerations.
Reading List (include course text):

¢ (Class Notes

¢ No textbook required.
Library Resources:
¢ No resources needed.

Example of a Course Syllabus:

ME 597A COURSE SYLLABUS
Period Topic Reading Laboratory
Assignment
1| Introduction to course and practical applications Chap. 1 NO LAB
2 | Applications (continued) Chap. 1
3 | Modeling Chap. 1 Ol"ientation
4 | Modeling ' Chap. 2 ~All
5 | Modeling Chap. 2 LAB i1
6 | Modeling Chap. 2 ~Individual
7 | Modeling Chap. 2 PROJECT
8 | Analysis Chap. 3 ~Group
9 | Analysis Chap.3-4 | LAB#2
10 | Analysis Chap. 4 ' ~Individual
11 | Measurement Notes/lab | PROJECT
12 | Measurement Notes/lab | ~Group
13 | Measurement Notes/lab




inal Presentations (During lab period, April 19-23)

inal Presentations (During lab period, April 19-23)

EXAM |, in-class exam (February 24, 2010) Periods 1-10
14 | Signal processing Notes/lab | PROJECT
15 | Signal processing Notes/lab | ~Group
16 | Signal processing Notes/lab | PROJECT
17 | Data analysis Notes/lab | ~Group

No class -- Spring vacation
18 | Experimental modal analysis Notes/lab | PROJECT
19 | Experimental modal analysis Notes/lab | ~Group
20 | Experimental modal analysis Notes/lab | PROJECT
21 | Experimental modal analysis Notes/lab | ~Group
22 | Experimental modal analysis Notes/lab | PROJECT
23 | Experimental modal analysis Notes/lab | ~Group
24 | Impedance modeling Notes/lab | PROJECT
25 | Impedance modeling Notes/lab | ~Group
26 | Impedance modeling Notes/lab | PROJECT
27 | Impedance modeling Notes/lab | ~Group




