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Technology (Master's Programs)/Graduate
School  of
(Master's Programs)

Science and

Science and Technology

S EERBIE/Availability

/B /%A :/Available/Available

Fi5 % /Field /ERET T /325 T3 /Academic Field | 2%/ Year J1~28%ER/1~2ER : /st
of Engineering Design/Academic Field of through 2nd Year/1st through
Engineering Design 2nd Year

RI2%/Program /Y EFER/EREYEFEL FHA/Semester /EFH/EFH : /Spring
/Master's Program of term/Spring term
Mechanophysics/Master's  Program  of
Mechanophysics

4>48/Category /RFERB/#RFERE @ /Courses/Courses 2 3 K5FR/Day & Period | /A 3:/Mon.3

R B15%R/Course Information

RHEZES 62301301

/Timetable Number

REES 62360124

/Course Number

BA7#/Credits 2

R R ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL JEFRFZBN S5 : Nonlinear Dynamics

/Course Title

BEYHKEL /¥HE  # : MASUDA Arata

/ Instructor(s)

% Dfth/Other A x—=ry 7RER | BERFREN D —XREME | PBLE®ERE Project DX JERRE
B Internship BB IGP Based Learning ICT Usage in Learning

O

EBRBROHHHEICK
LYY=
Practical Teacher

BMEFNY T M_MP5512

/Numbering Code

REOBR - #I2 Ob

jectives and Outline of the Course

BH | BEOIRBRKAEMRT 2 L TCEEL, IERFEIRE. BMRSE LV T X —&RIRIESICOWVWTHERT 5, TXEHLITEMA
NEETILTHROBUEH A EBRT 5720 OHANTERCIEMBITEICOVWTENS & &1, ROKRBEEDERED -
B DEAZHPIHRIC DO W THRN S,

% | A course of applied dynamics focusing on the behavior of the nonlinear dynamical systems. Lectures are given on the
classical methodologies and approximate analyses based on lowest-order mathematical models. Geometrical approaches
are presented as well to understand the global behavior of the system in the phase space.

FEDENERE Learning Objectives

B | ERERODET I EELBREICOWTERT 5,

IR 20 BARIRENICO W TERT 5,
IR R DBEIRENIC D W TEBRY 5,
BRIREN. /87 X —ZBHIRICOWTCIERET B,

I | To understand modeling and approximate analyses of nonlinear dynamical systems.
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To understand free vibrations of nonliear dynamical systems.

To understand forced vibrations of nonliear dynamical systems.

To understand self-excited vibrations and parametric excitation.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | ##® - FRERDOET UL HEABOWH. HVUF 27 LICBITIMEMT, ERITE F —X -5, IERER
DY TR,
= | Introduction/ Modeling of | Introduction to nonliear dynamics. Nondimensionalization and order evaluation.
nonlinear systems Classification of nonlinear systems.
2 B | Elfgx (1) %, Bk
ZE | Approximate solutions (1) Averaging method and perturbation method.
3 B | EefgE (2) TILF R — Lk,
ZE | Approximate solutions (2) The method of multi-scales.
4 B | ERFEROBHRIEE (1) EMERENT, BFE TOEN, FEIDDLE,
ZZ | Nonlinear free vibrations (1) Qualitative analysis and phase plane analysis.
B B | ERFEROBRIEE (2) AR A F 27 ROREHDZEM. FERODHE,
% | Nonlinear free vibrations (2) Nonlinear free vibrations (2)
6 H | R0 B®HRIRE (3) TE 2RI,
% | Nonlinear free vibrations (3) Quantitaive analysis.
7 B | 3EREROREIRS (1) FHIROEMNT,
& | Nonlinear forced vibrations (1) | Analysis of primary resonance.
8 B | 3EREROREIRE (2) FHIRBORTEME. BREIES| L BRERSR, BIHIROBET,
& | Nonlinear forced vibrations (2) | Stability of primary resonance solution. Frequency sweep and jump phenomenon.
Analysis of secondary resonances.
9 B | gL (3) AHANT Vo RE va—T 4 v TERE,
Zm | Approximate solutions (3) The method of harmonic balance and shooting method.
10 B | 8mik®) (1) BRIRENR OB, TRAREEIRE). 1R B RhiREI R,
Z | Self-excited vibrations (1) Self-excited systems, flow-induced vibarions, and linear self-excited systems.
11 B | Bmik®) (2) Iy MY A L LSRR,
% | Self-excited vibrations (2) Limit cycles and relaxation.
12 H | BmikE (3) IR TAAR DN, AATXAF IR EMERENE,
% | Self-excited vibrations (3) Forced entrainment.
13 B | 7 4—%FHR (1) RIA=ZFRF OB, v 2 —HEADR,
% | Parametric excitation (1) Parametrically-excited systems. Solutions of Mathieu equation.
14 | B | /¢ 4—&Rik (2) 70— 785,
= | Parametric excitation (2) Floquet theory.
15 B | BFF00H & BEM. X774 > b2z MU 28T MY TR RELEKE, BHEIRE 54
FREI DX A F 27 R,
& | Geometrical aspects Phase space, nullclines, trajactories, separatrix, and invariant manifolds. Reviewing

dynamics of free- and forced-vibrations.
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Required study time, Preparation and review
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B | ZHMEDREERBOBENEE L,

Z | Strongly recommended to have taken undergraduate course "Vibration of Mechanical Systems".

B | #&&HHE Moodle ICTHRHT 5,

% | Lecture note and other course materials can be downloaded from Moodle.

B | ¥EFREAROBRCIFML. T0EERA 60 AU EEEEE T 2,

Z | Grades will be based on a term-end examination. Students with a total score of 60 points or over will pass the course.
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