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BEDBR - IE Objectives and Outline of the Course

H | B CEEY ORI MELBRT 2 720 ICHERREREER (ZEHERRTERE) 12V T, IRET2R0IR2 BV EE
fItEE. FREEROME L W ERT 2 EHIC, ZORAZIEN D 7-HITEE X TVWERMBZEET 2, /. REZIHIT
% 1= DREJM L ERERBNT 2,

Kinematics and Dynamics of Mechanical Systems Il and Exercise is the second half of a two semester sereis of introductory

i

lectures of engineering dynamics. Emphasis is placed on learning the basics of the free and forced vibration of multi-degree-
of-freedom (MDOF) systems, the vibration of continuum (distributed parameter) systems, and passive vibration control
devices.

i

FEDEEBIZE Learning Objectives

H | ZEBHEROBRIRS - BERSOEBREEEEBRT 5,
EiiRo BHRIRE - WEREBOEREIEZEBRES 5,
E—FENTOEXABLUCENALEZERT 5,
IRENSI O ERR E KRBV AZBHIRFEICOWTRRET 5,
To understand free and forced vibration of MDOF systems.

Bt

To understand free and forced vibration of distributed-parameter systems.
To understand the concept of modal analysis.

To understand basic strategies of vibration suppression and passive vibration control devices.

B EEDERMEDFEMEX / Fulfillment of Course Goals (JABEE BSEH}H b &) |
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H | EZFEOEEN +HTH Y., LANGREICHNTE %,
- FENZAVW-ZBHER - &0 8RR S L UOREIRE OB TE. BIRIRSE - IREBIEEL & oKX AHIRFE
DBENATETWNS,
ZBHER - ERAOBERSELIVCEBLEDOEHNTE 5D E— FETOEBERIT+HTH S,
ZEHESR - ERt0ESARA0EEE L UBHRSBOEHNTE AL,
Z | This grade is given if the student has a sufficient understanding of the core concepts and the capability of applying the

knowledge and concepts to practical problems.

This grade is given if the student understands the derivation of free and forced vibration solutions of MDOF and distributed-
parameter systems (rods and beams) based on the modal analysis, and the theory and concepts of vibration control devices.
This grade is given if the student understands the derivation of the equation of motion and the free vibration solutions of
MDOF and distributed-parameter systems (rods and beams), but the understanding of the concept of modal analysis is
insufficient.

This grade is given if the student does not understand the derivation of the equation of motion and the free vibration solutions

of MDOF and distributed-parameter systems (rods and beams).

REETEIER Course Plan

No. 18 H Topics AA Content
1 B | ##& BEOEREAYF 2T LICBIIMAEMNT, 1 BERAERO BHIRE - BHIRSDEE.
2 BEHEROEFHHER,
Z | Introduction Course introduction and review of the free and forced vibration of SDOF systems.
Equations of motion for 2-DOF systems.
2 H | 28HERSR (1) ZEBEER ERREURIER) 0EBHEAOEY .,
Z | MDOF vibratory systems (1) Derivation of equations of motion of MDOF systems.
3 H | 2EBHERSR (2) 207021 0EHAER, EBHEAOBETME, KT OXTTRE,
Z | MDOF vibratory systems (2) Lagrange equations of motion. Coordinate transformation of equations of motion,
symmetry of the characteristic matrices, and reciprocity.
4 H | Z2EBBHERSR (3) FR=E2 BRERO BRIRE. EHEREHKE E—F> A4 7RT ML, BEIRE & 1H
S, BIRE— FEED,
& | MDOF vibratory systems (3) Free vibration of undamped 2-DOF systems, natural frequencies and mode shape
vectors, and rigid body mode.
5 H | Z2BHERSR (4) FRELHHERDOBHIRE. ZBHEROEHRE), PEKRYIEY 1,
Z | MDOF vibratory systems (4) MDOF vibratory systems (4)
6 H | 2BHERESR (5) E-FBFEOEXH, E—FY A7 PLOBEXM, E— FEEZRTOESHHER
DG,
& | MDOF vibratory systems (5) Basic idea of modal analysis, orthogonality of mode shape vectors. Derivation of
equations of motion of MDOF systems in modal coordinates.
7 B | #8HERER (6) E— FETICL 2585iRBIROET. T— FEBITICL2ZBREROEELS. BERK
IGE BT & HIREIR,
Z | MDOF vibratory systems (6) Steady-state and transient response analyses based on modal analysis. Frequency
response function matrix and resonance curve.
8 H | Z2BHERSR (7) ZBEHEROMRER - BE,
Z | MDOF vibratory systems (7) Review and exercise.
9 B | &fEoiRe (1) . %R EoREOZESFEN. KENAERX. (LY 0fhIFIREOEFHHER,
% | Distributed-parameter Equations of motion of one dimensional distributed-parameter systems described by
vibratory systems (1) wave equation (rods and strings), and the flexural vibration of a beam.
10 | B | @&fciEoiRe) (2) RBAERAOR, EERDMEESET— FEK, FEERVIEY 2,
Z | Distributed-parameter Free vibration of rods, natural frequencies and eigenmode functions. Mid-term
vibratory systems (2) reflection 2.
11 B | @& oiRe) (3) 39 o BhRiREE. BB E— FEROBERILE,
= | Distributed-parameter Free vibration of beams, orthogonality of eigenmode functions.
vibratory systems (3)
12 H | Eiihoixe (4) &Y ofIFIREI O E — FEEMT. ARBUCEREM. T L OERT,
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% | Distributed-parameter Modal analysis of beams. Frequency response functions.
vibratory systems (4)

13 | B | #l&RT /N1 2 (1) R D EAEEL, IRENHEG, BRIRSE. RORFAEBRIRSE. v XL 05
Z | Vibration suppression devices | Basic strategies of vibration control, vibration isolation. Dynamic vibration absorber,
(1) pendulum absorber, and mass dampers.
14 | B | $H#RT/SM4 2 (2) LIRS ORBEAE, HIRRMTOEEIBA,
Z | Vibration suppression devices | Optimal tuning of dynamic vibration absorbers. Case studies.
(2)
15 H | #E 2HROMEE. BEE,
Z | Summary Comprehensive review and exercise.

H | M8, BFOEBRNBEIVECTH D, [TENF I, THENF | ROTEZR ] [ERENT LI, TREAEE LI Z2EEL TV
5T ENEFE L,

Z | This course requires basic understandings of math and physics. Completion of "Engineering Mechanics |, II", "Kinematics
and Dynamics of Mechanical Systems | and Exercise", "Basic Calculus I, II" and "Linear Algebra I, II" is recommended.

H | A#ERICHLTE, FEBICRC2ECFERHE L TRIET 675 BEOBEIVETH D, BhH 7 v MR EBMELE %
BWTH+ahiEEE2T 52 L, TFRMBLUERORM, FTIEZX DMEKRSEZIL. Moodle ICTITY,

Z | 67.5 hours course work including home work is required. Do sufficient preparation and review using handout and other
materials provided in the class. Further detail will be provided via Moodle.

H | #%&/ — b pdf ® Moodle TORHE%H > THREICRZ 2, /[SEEEINBEZRCADICE>T-HD %,
o= | Materials are distributed as handout. Textbook is provided as a pdf file at course Moodle.

B | PHRICRTRBROBRLBEE (Quiz) ICL2BEORBRICIE L CHET %, HBROER%E 60%, BEOHKR% 40% & L CFHMm
L. ZOEFRN 60 AU ExEE LT 5,
= | Grades will be based on term-end exam and exercises to be given as assignments in the class. Percentage of evaluation will

be: 60 % for exam results; and 40 % for exercise. Students with a total score of 60 points or over will pass the course.

FE - HBEEFEOBQICHIST 2RETH Y, EREFMONRTH 5,

w



