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MENG470  Mechanical Vibrations (3 Credits)
Fall 2004
Click here to see animation files

3

Course Instructor:

Syllabus
s Dr, Sased Asiri 1]
Calendar » Office: 480 § /
Assi o ext. 58175 4
s & Email: saeed@aszirinet i
-4
Course TA:
- iz 3 4 & %
o abdulrahman Fatani time.
Feedback o Office: 221 et oy BiRUEEA 1497
e ext.: 68251
o Email: amfatani@kaau.edu.sa
Projects Time Responses for three difierent spring-mass systams

Lecture Notes Course Description:

Free and damped vibration of single degree of freedom systems. Viscous damping. Forced wvibration.
Resonance. Harmonic excitation. Rotating unbalance. Base motion. Vibration isolation, Fourier analysis.
Vibration measuring. General excitation. Step and impulse response. Two degree of freedom systems.,
Frequencies and mode shapes. Modal analysis. Undamped vibration absorber, Multi degrees of freedom
systems, Matrix methods. Raleigh and Raleigh-Ritz methods. Continuous systems, awzial, torsional and v
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MENG470 Mechanical
¥ibrations (3 Credits)
Fall 2004

Text:  Singiresu Rao, Mechanical Wibrations, Prentice-Hall, Fourth Edition.

Syllabus Instructor: Dr. Saeed Asiri Office: 480 Email: saged@asiri.net

Calendar
Course Website: http:/www. asiri.net
Assignments

Prerequisites:

» MENG 262 Dynamics
» MENG 270 Mechanics of Materials

Feedback
Grading:

Projects e Midterm Exam  20%
Lecture Notes « Final Exam 40%
——————————— = Pop. Quizzes 10%
'"Diseussion Board « Homework e
« Projects 10%

* Lab 10% B

Homework and Lab. report:

= Work with others is encouraged, but turn in your own efforts (no copying)
» Mo late homewaork and Lab report will be accepted

= All problems in each assignment should be cormpleted

= Selected problems will be graded

» Late homework will receive MO credit

= Solutions to the assignments will be posted in the course website,

How to Succeed

= Accept that it is your responsibility to learn the material (in spite of the book or teacher)
» Show up and become engaged with the topics

» Do the homework daily so you can ask guestions in class

+ Use you resources for help (classmates, upperclassmen, faculty, the library)

Prerequisites by Topic:

1. Students should be familiar with fres and forced vibration of single-degree-of-freedam (SDOF)

systems,
2. Students should be familiar with the kinematics and kinetics of twa and three-dimensional rigid

bodies,
3. Students should have a oood understanding of the mechanics of solids including the abilit 1o b
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MENG470 Mechanical Vibrations (3 Credits)

Maortan Antivirus

King Abdufaziz Universit ’ ’ '
D.,,ﬂ"fhm..m.,,dms,w.ﬁ,., MENG 470 Mechanical Vibrations

Transveras wihratinn nf Strinns

Fall 2004
Calendar
wk. Date Rearding .
No. 1424 Assign. Topic Recommended Problems
26,7 1.4
1 jis] jis] Fundamentals of Yibrations 1.7, 10, 15, 22, 24
30,7 1.9
3/ 1.10
) o and Ejmg‘geﬂggm 1.43-47, 57, 63, 1.64-70
718 1,11
10/8 2.1-23 2.7,9,12,14, 40, 44-48, 60, 61,
5 o and mfzgﬂfﬁgimpw = &6, 68, 69,71, 73, 00, 99-101,
14/8 2.6 102-104, 106
17/3
4 o 31-37 Undarnped and Damped Forced | 3.19, 20, 24, 30, 35, 37,39, 40,
' ' Yibration of 1-DOF 47, 48, 56
21/8
24/2 4.5 Yibration under General Forcing
3 o and Conditions: Convolution Integral, | 4.15, 17-22, 32-38, 49-51
28/2 4.7 Laplace Transforms
2/9 5.1
5]
o o Free Yibrations of 2-DOF 3'11‘ 5,14, 15, 17, 19,27, 29, 34,
6/9 2.0
9/9 2.6
7 o and Forced “ibrations of 2-DOF 5.44, 45, 48, 48, 57, 58, 70-77
13/9 5.9
16/9 6.3, 6.5 Energy Methods for Multi-DOF
=] o ] Undarnped Systerns, Lagrange’s | 6.1, 4, 5, 24, 34, 35
20/ 6.8 Equations
Exam 1: Monday, 18 of Ramadan, 1425 H
710 .
g o 6.9 m;&afmssms on Energy £.39, 40, 41, 42, 43, 44, 45
11410
Eigenvalue Problem, Free and
14/10 6.10 i
10 i . Forced Yibration of Mult-DOF £.45, 46, 47, 45, 51, 52, 55
Undarnped and Damped
18/10 613
Systerms
21/10 ) .
11 o 7.3 gg”?;“ﬁg’%‘i&i?ms' 7.7,8,9 10, 11, 12
25010 vielg 4
28/10 Computational Methods: Matrix
12 o 75 Iteration Method, Dynarnic 7.18, 19, 20, 23
3711 tatrix Method
611 a1 Distributed Parameter Systems:

ﬂ Done
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MENG 470 Mechanical Vibrations

Spring 2004 Fall 2004 T Spring 2005
HW. 1 Cusatiums Anaiwezs Cluealicain Amwma |
HW.2 Quasiicns Qutriicas ARgEnE |
HW.3 Cuseuons Anpwere s sisong pnows |
HW. 4 Quegiions Anawers
HW. 5 Cusstions Angwess
HW. & ST Appwee
HW. 7 Queriions Anrwsze
HW. 8 utEliang Anpwiie
HW. 9 R dnawesy
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Spring 2004  Summer 2004  Fall 2004

Questions Questions
Syllabus Exam1
Calendar Answers Answers
Assignments Questions
Exam2
Answers
Questions Questions
Feedback Final Exam
Answers Answers
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King Abdulaziz University
‘Deprt of Production and Mach. Sys Design

MENG 470 Mechanical Vibrations

MENG470 Laboratory
‘Wednesday, 2:30-5:20 pm

Syllabus Eng. : Abdulrahman Fatani Room: 221 ext: 68251 Email amfatanii@kaau edusa

Calendar
Assignments
General Format for Lah Reports

« TITLE PAGE ()
Report title, course, your name, date lab performed, date lab due, date report submitted.

Feedback

+ OBJECTIVE OF THE EXPERIMENT (1)
Statement of objective or purpose of the experiment/lab

Projects + THECRY/EQUATIONS USED (3) List the equations used for your lab calculations
(1f any)
Lecture Notes
+ SAMPLE CATCULATICISDATA GENERATED (5) & sample of the calculations you
|''Discussion Board performed to get your results

« PROGEAWN LISTING (5) A histing of your MATLAB program (if any)
+ CONCLUSIONSANSWERS TO QUESTIONS (3)

List your cenclusions. Include answers to all questions asked in the lab handout here. Make sure your answers
are well explained

+RESULTS(S)
Your results, any problems you have had in this lab, your comments on the lab

+ CLASS PARTICIPATION () (experimental labs)
Tour active participation in the lab 15 crucial to the experience.  Additional unique msight presented m your
report may alse be represented here

Please remember, it's what you put in your report that counts and not how much you put in it. Some of these
labs require you to turn in MATLAR plots, do not turn in all that you hawe printed out, but only what has been
asked for. If you are not sure about what you need to turn in, please ask the engineer. Once again, remember that
mast of the pomts that you get for a lab come from your answers to the questions in the lab handout.

Pomts may be taken off for grammar/spelling and sloppy presentation. The reports should be typewritten. PCs
are available in the computer lab for word processing

+ All students should know how to operate the equipment in the lab and take part in the execution of the lab. It
will be reflected in your grades

+ Question's about the labs will be asked on exams. Mot specifics, but concepts, methods and techmques

LAR Calendar
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Syllabus
Calendar

Assignments King Abdulaziz University
y « Department of Production Engineering and

Mechanical System Design
An extensive Matlah FAQ

MATLAR (Release 13) Help Desk

- ONLINE RESOURCES:
Projects Matlab Programs Used in Rao 4th Edition

Feadback

Lecture Nofes

The complete set of Matlab programs used in the textbook (Rao

Discussion Board 4th Edition). This is 3 ZIP file that needs to be uncompressed
into a single directory. Some of the programs are necessary ar
useful for salving homewark problems.

Engineering Vibration Toolbox for Matlab {Wright State University})

& set of about 35 educational programs written in Matlab by by
Prof. Joseph C. Slater. The programs can be run on any
platform supported by MATLAB (Mac, Windows, ¥MS, Unix).
also included are help files, examples, and files containing raw
experimental data. The codes include single degree of freedom
response, response spectrum, finite elements, numerical
integration, modal analysis and phase plane analysis. The files
can be downloaded for free by students.

Online Vibration and Wave Book

4 hook on wibrations and waves in PDF available for free to
students, This is more a physics rather than an engineering
text that emphasizes waves and strings, However the basic
ideas may be useful to engineering students in vibrations
courses,

Wave and Vibration Portal

& site with links to very interesting pages on various wave and “
|
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MENG 470 Mechanical Vibrations
TERM PROJECT

Syllabus Select yourselves into groups of 5-6 members. Each group should find its own problem or
select one of the problems in the nest page, and get the approval of Eng. Fatani for it A
particular piece of hardware (e.g., one particular car) should be dealt with. In most cases, they
Assignments are systems that should be familiar with, with hardware avatlable for you to experiment on to
some extent. Two weeks will be available for students to prepare for the tutorial, and students
will malce a presentation in the following weel

The seminar room is equipped with an LCD projector and you need to tring a laptop
Feedback cotnputer with at least Powerpoint and MATLAB. An overhead projector also is available
The problems are rather open-ended. Do plan ahead and allocate tasks among the group

Calendar

metnhers so that you do not significantly exceed 3 hours per member. Tasks might include the —
Projects following,

Lecture Notes 1. Carry out library search for books and papers relevant to your problem. An internet

search may also be wsefil You will probably find that someone has already worked

on a sitnilar problem. By all means use their work, adapting it as necessary. (Give

references!)

Discussion Board

2. Decide on an appropriate model for your problem. Start with a one-degree-of-freedom
linear systern with lumped mass andfor moment of inertia. After you have dealt with
this model, you are encouraged to try a more complex model Cwith distributed
parameter or more degrees of freedom) which you expect 1o better approximate your
problem. (Geiting the model right — adeguate it not too complex — is probably the
most critical part of the job.)

3. Decide on nwmerical values for the parameters of your model (e g., mass, damping
factor, etc). Either make realistic guesses, get them from references, estitnate them by
dynamic tests, or measure thern yourself.

4. Simulate the system numerically with a suitable forcing function and graph your
results. Discuss the walidity of your analysis. (Do you believe the manbers you get?)

5. Prepare for presentation and write your report.

Tour group teport should be abowt 10-12 pages, including figures and graphs, no more.
Each group has 7 minites for presentation. Both the report and presentation should contain:
Introduction and presentation of problem
Choice of model and parameter values, including reasons for approxitoations made
Equations of motion (simple model) — derivation and correctness
Equations of motion {complex model) — derivation and correctness
Mutnerical results and parametric studies (a few graphs and explanations)

Discussion and conclusions (how your results vary as the model parameters wary, and

e

how your model might be improved). w
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King Abdulaziz University
Depet of Prokiction anc Méch. Sys. Dasigrs

MENG 470 Mechanical Yibrations

. Two Degree of Freedom Systems
. Vibration Absorber
Syllabus . Modal Analysis
Calendar . Modal Analysis Summary
bl . Modal Analysis Map
. Lagrange's Equation
. Continuous System: Strings
. Continuous System: Rods
. Continuous System: Shafts
Lecture Notes . Continuous System: B.C.s of Rods and Shafts
. Continuous System: Beams
. Continuous System: B.C.s of Beams
. Finite Element Method

Feedback
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Course Website as Potential Positive Impact of New
Technologies on Higher Education Systems

SAEED ASIRI
Dept. of Production & Mechanical Systems Design, Faculty of
Engineering, King Abdulaziz University, Jeddah, Saudi Arabia
email: saeed@asiri.net

The main category in the education system was to know how to read
and write. In the future, however the backbone of the education system
will be the optimal use of new technology to achieve the high quality
and quantity of the product of education sectors. No doubt that the
indication of literacy will not be the reading and writing any more but
the level of ability to get the right piece of information in the shortest
way and shortest time using the internet which will prove to be the 21st
century equivalent of the calculator. Adding technology to education
system has been a top priority at a lot of institutions since the use of the
technology in the education sector is no more an option but it is a
strategy. There is a lot of universities and schools that have adopted the
technology in the learning environment. The starting point was with
virtual course then virtual class and virtual colleges and finally virtual
universities. Adopting the new technologies can change the traditional
teacher centered approach to student centered approach, and thus may
contribute so much to improving the quality of the learning
environment. In this paper, the main point is how to use the new
technology, namely the course website, for the sake of effective and
high quality learning in engineering schools. It has mentioned one
example which is the website of an engineering course, mechanical
vibrations, of King Abdulaziz University to show the main
characteristics of the active and dynamic course website
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