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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.
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H | EZFEOEEN +HTH Y., LANGREICHNTE %,

E-FENZAVW-ZBEHER - &R0 BRREH L VBRI OBEITA TE, EBRkiRes - IRENER A £ ORFH AR HIIRFE
DEENTETWS,

ZBHER - ERAOBERSELIVCEBLEDOEHNTE 5D E— FETOEBERIT+HTH S,

ZBHER - ERtOEHAERA0BEHE LU BHIRBBEOBEATELR L,

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 | F#® BREOEREN) T2 7 LICBTRMENT. 1 BEHREROESSEOESR. EXRIKRIE
DFE. FREICERS L 2 DR,
Z | Introduction Course introduction and review of the steady-state forced vibration of SDOF systems.
Frequency response functions and their graphical representation.
2 H | 28HERSR (1) 2 BHEROESHHEN. ZERERDOEHAEN,
Z | MDOF vibratory systems (1) Derivation of equations of motion of 2DOF and MDOF systems.
3 H | 2EBHERSR (2) Z BHEMAROEFH AR, BHETIOMTE, ERE2 BRERD BHRIRE,
Z | MDOF vibratory systems (2) Equation of motion of multi-body systems. Symmetry of the characteristic matrices.
Free vibration of undamped 2-DOF systems.
4 H | 28HERER (3) BEBERSHEE E—F> A4 77 bL, JEREZ BHERD BHIRE,
Z | MDOF vibratory systems (3) Natural frequencies and mode shape vectors. Free vibration of undamped MDOF
systems.
5 H | 28HERER (4) BERS) & LG, BIRE— NES, £2EHEEROBREIKRE, REKRYERY 1,
& | MDOF vibratory systems (4) MDOF vibratory systems (4)
6 H | Z2B8HERDR (5) E—FEBTOEXA, E—FP A 7RI MLOBERE., E— FEEZERTOEEHHRER
DEH,
Z | 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 H | ZEBHERSR (6) T— FEBTIC K 2BEIRER OB, T— FEMICL 2 ZBHEROERIGE. AR
IGEBIEIT & HIRBRTR,
& | MDOF vibratory systems (6) Steady-state and transient response analyses based on modal analysis. Frequency
response function matrix and resonance curve.
8 B | Z28HERDR (7) ZBEHEROBED - BE,
Z | MDOF vibratory systems (7) Review and exercise.
9 B | #liRT/N4Z (1) R D EAMEL IRENIEG, BRIRSE. RORTFAEBRIRSE. v XL 0%
& | Vibration suppression devices | Basic strategies of vibration control, vibration isolation. Dynamic vibration absorber,
(1) pendulum absorber, and mass dampers.
10 | B | #ikT /4R (2) ENRIRER O ROERAE, FIREMTOEFBN, FRERYRY 2,
= | Vibration suppression devices | Optimal tuning of dynamic vibration absorbers. Case studies. Mid-term reflection 2.
(2)
11 | B | @xtoire (1) B, KA EORBOEEHHER. KEARRR. (£Y OIFIREOBEEHZH,
Z | 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.
12 | B | &fciEoiRe) (2) RBAEADORE, EERBIKEEEE— FEE
Z | Distributed-parameter Free vibration of rods, natural frequencies and eigenmode functions.
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vibratory systems (2)
13 | B | @&xtoixe (3) &Y o BBk, BB E— FEROBRME,
% | Distributed-parameter Free vibration of beams, orthogonality of eigenmode functions.
vibratory systems (3)
14 B | @&fEoiReE) (4) &Y OfITIREND T — FEET. BIREBUSEREH. 7L OERT,
% | Distributed-parameter Modal analysis of beams. Frequency response functions.
vibratory systems (4)
15 | B | %3 2HR0REE. BEE,
Z | Summary Comprehensive review and exercise.

YR, BROERNFIBETH D, [TENF LI NS | ROER | TEBERT LI THRREE LI 2EEL TV
BTENEELL,

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, 11" and "Linear Algebra I, II" is recommended.

B | XERICHLTE, FEBICKETC2EBCEEHHEE L TRIET 67.5 REOERIDETH S, BH 7V v MOEEMERE %
BOWTHAREBATD2L, TR MBLUERORM, STEXOMEREESIZ. Moodle (TITI,
I | 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 TOEF%H > THBEICRZ S, /[ 2EBERNBREZRTCARICALHD%,
= | Materials are distributed as handout. Textbook is provided as a pdf file at course Moodle.

B | ZFHRICHTABOFER EEBE (Quiz) ICLEZFORERICISCTIHET %, ABROER%E 60%, BEDHER% 40% & L T
L. OG8N 60 S EEEERET B,
%= | 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.

FB - HBEEFEOBQWICHET 2RETHY . ERETHEOTRTH S,

w



