ME 460/660: Mechanical Vibrations

Fall 2011

1 Instructor

Dr. Juseph C. Slater, 405 Ross Enginecring Center, 775-5001
http:// www.ce.wright.edu/-jslater

2 Communication

Please soe my home page for contact information. It is the most ap to date.

Ermail will be sent regolarly to your university email acoounts, This will allow us (me) to contact you
regarding the class between lectures flabs. IF you would rather have your emaidl forwarded somewhere else,
lease read how to do that. This informeation and the answers to most any gquestion yon may have regacding

the course and computer wsage (inclading old exams, and the syllabus) can be found on the cles page or
the computor help pagee.
3 Time and Place

M/W, 6:056-T-45, 144 Russ

4 Office Hours

Tentative: Will change depending on student schoedules. By appointment antil set. Plessse try email ficst to
contact mw when you have questions outside of ofiice bours, 1 check my emall many times each day, and
wsnally on wockends., You will get a guicker response by email than by any other mode of commuamcation.

o lext

Inman, D.J., Engneernng Vibratton: Thord Edubuomn, - Reguored

MATLAL Manual - May be uscful, but manmuals are svaalable in the computer lab, online help s available
through the online help, lookfor and helpdesk commeands, as well as through the GUL Also see the course web
pege for free short mamals. Yon can also edit any of the vibration toolbox codes for examples on bhow to
code in MATLAL, Just type edit vtbl 1 in MATLAB to odit the file vtbl 1.m.

6 Prerequisites

ME 360, System Dynamics



6.1 Prerequisites by topic

You are ecxpoctod to know the following. Pleas: review your old conrse notes and texts from linear systems,
dymamics, and differential eqguations. Regquire prereguisite koowledge imelodes

1. Differential equations,

2. modeling of single and multiple degree of freedom dynamie systems (Newtons law and conservation of
CIeTEY ),

b

transient rosponsce,

harmomic response,

.

Laplace transforms,

=0

limear alpebra,

7. kinctic encrpy of rigid bodies,
8. kincmmatics,

9. wector dynamics.

If you have not been tanght this matenal m oyvour prereguisite courses, 1t s vital that you commuanicate
this to me mmmoedhately. 1 will, i turn, mmmediately paess this information on to the mstroctor of your
prereguisite class (as appropriate), and help you rectify the situation through tutoring.

An mahality to perform these tasks with accourately and consstency soon after the start of the course wall
irmnediately damape vour abality to perform.

T Coursc Contents

. Introduction To Free Vibration And The Free Response (Chapter 1)
Response To Harmonic Excitation (Chapter 2)

General Foroed Responsse (Chapter 3)

- W N

Multiple-Degroe-Of-Frocdom Systems (Chapter 4)

=1

. Design For Vibration Suppression (Chapter §)

=

. Graud Students Only: Distributed Parameter Systems (Chapter 6)

7. Expenmental Vibration Analysis

8 Computer Usage

Programming must be done in MATLAR version 6 or 7 (student or professional version), or one of its froc
clone {Octave), and you are expected to take advantage of the froe Vibration Toolbox {(which mins on both).
The syntax 15 not cxactly the same as for MATLAL, however it 15 similar enongh and the Vibration Toolbox
s ported to run on it In addition, the price is rght (free). Octave dos nim fster for many calenlations.
The Enginecring Vibration Toolbox will ot work on Scilab completely as-is, but the changos that need to
b meade: are small amnd relatively casy. Yoo will need to wse vnaconvert on your lab data before leaving the
laby =0 that vou can read it into octave. Save the data as vectors and matrces in matlab w4 format. 1 may be
consulted on programming alporithms, but 1 cannot assist in debugeing programs or answerng guestions on
syntax that are roadily answered by typing help “topic” {no quotes), lookfor “topic™, or other manunals. Please
RTFM' or consult the GTA. Being self reliant s an important skill as an engineer. A totorial on MATLAL,

L OMLen misunderstood, Lhis stands for “eacd the fine manual®
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Unix and Mathematica (the latter s not important to this class) is available on the conrse resouree page. [
suppest that you print it out amd read it Other more extensive nosourees are also avadlable. Syntax issocs
are sufhciently diseussed or displasoed in these resouroes.

It = highly recommended that you learn to wse MATLAR on your UNIX account as soon as posable. The
Student Fdition of the Vibration Toolbox Versaon 5 15 already snstelled on your enginecnng aceounts, This
will allow you to wse the Engpinecring Vibration Toolbox from your saccount on gandalt to and i lesrming the
material. You are expocted to use the toolbox to assist you with homework. You will be regoired to ase
parts of 1t for your lab work. Plesse rofer to the mamals in the compuoter labs and the hand-out provided i
class, Also note that all of your lab data will be available through your UNTX sceount. IF you wse MATLAR
on vour personal computer, gen will be responsible for installing the Enginecrnng Vibration Toolbox on your
computer and obtaining any necessary lab data from your UNIX account.

9 Grading and Performance

The following are my cxpectations for performance and associated woiphtings for prades. Guarsnteed prados

in the course are (> 90 = A,>80= B, =70 = C,> 60 = D, < 5 = F). The instructor neserves the right
to lower any or all of the thresholds.

9.1 Attendance

I. Attendance at lectures = optional and yon are not aesapned a speabe grade for attendance. Howewer,
lack of attendance followed by poor performance or asking for material missed for no good reason wall
be reflected in your professionalism erade. IF you miss class, you are rosponsible for obtainimg missed
materal, meluding asagmonents, from another student. T wall not repeat wath yon material coversd 1o
elass if you do not attend.

2. Attendance in labs s mandatory. If vou mes a lab, voun must make it up. You muost receive 8 passing
erade for cach lab assigmmment in order to complete the class. See the section on labs.

3. Bonus points may be awarded for participation (see Professionalism).

9.2 Professionalism [5'}5}

Mrofesaonalism s a4 messure of your behavior regacding expected practioe as an engincer. This inchodes
aspeets such as attendance, note taling, consestency of performance, tenacity in problem solution, leadership,
legnbility and organization of problem solutions, clanty of communication, cte. For details on expectod
behavior, please consalt The Unwrtten Rules of Engineerning by W1 King, with revision by J.0G. Skakoon.
This book s available at the ibrary. Howewer, for your own professional development, 1 haghly recommend
that you own a personal copy. IF you read an older edition of the book (prior to Skakoon), please be attentive
tiy the fact that some of the comments, for example those regarding polishing: shoes, are considerod rather
gquaint today. Appoearance s not guite as important today 15 it was then.

9.3 Homework (10%)

Homework problems will be posted on the course web page. Homework problems are collected every Wednes-
dlay 1n class, and you have no less than one wock to do them after they are posted. Each homework problem
i worth | point. Your final homework seore is your average score of all homework problems assigmncd. Yoo
are cnoouraged to work torether in small groups, bot keep in mind that homework s assigned o order to
belp vou learn and keep up with the course material. Homework may not be turmed i late, bot it s strongly
cncouraged that youn complete late aesipnments for your own benehit. Please sce me if yon need help with
the homework. You are also encouragoed to do additional problems oot of the text for practioe on your own.
The only way to learn the skills taught in this course 15 to apply them., Homework grades will be corved to
a claes sveragre of 0.8 points per problem completed or abowe.
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