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machine) %JJFOEANCED EMEFT T2 Z L EETH S, Hl2E, FHL L
g e&atd 2 L &, MERCIERT 2 o BE 2R L ChRE 258
L, Mo UCHE, oy L TiE2HIHT 2 2 cick b 3 Rotds 2 ¥
HIT& 2, #HH%¥ (mechanical dynamics) ORERIZ= 2 — b+ DT L T2
HEREANCH 5, Tabb, HHJZOHME TEBIZIRMI NS, KT
FFREI Z7uDMROEH 2R CI-EFHE (the quantum mechanics)
YHERD TR S T OEE) % 5 U 7- XIS (the theory of relativity)
DIIFZEERNAL THZ S,
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BMOEBE TNV ZHRICL > TERT 2 20 bihE 5, =2 — b OiEH)
FHISER £ 70 58, BElZ & > TS A BEBOBEE TV ERWT, #
GRS AT VR SO & 2 FHIT 5, BEOBWERICESHOTES
HEERESONIZEVEI LTI R 520w, MHREPEERETIA IO
REBBERERZ, AV E2—FDYIab—ya YRIEKHIZA NEHLrs
VDT, BN ICHEBOER 2 RE T, SFROTNEE LR n
5o Flz, WEAPETIIE, BBIFEIC XD @mBEHNCHEROER 25 2 % C
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1.2 #EiRSFOEEME

4k DIEEY (vibration of machine) 1%, BRIC & > THL WV EWIT R
WHEE LTIHRE DI E N T E e, Bl21E, BROIREDER O MERE %
we LY, EBERICAEMEL UTHKRE 2T 720, REMERO LT
SN T&ETz, EHHE, IREZERKT 2 RITECHMOFRFICRV A Z &
Y, RENITFOEEMEL U URRICHE R > T& /e, 250, T
FIRE R HEERE - L CFHAT 280 Ry PRIEFNIC X D ZERHS Y 2 HEH
WG % EOBEAESL L, REBEEEME L TLRCRII>TWwb, %72,
HELRGHERTH Y, EEBOHIHEIC X VHEEOREOEMEIES 2 & b KE
MRF R EROEM LR Y DDDH 5,

—fiz, MEFTOIRE (vibration b L < I% oscillation) &, ZAikx ¥
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NOBYBLEHT2BR 2V, T4bb, BVNZEGALYHBER LR
FREE L TEDHZ DI ENTE D, WIHIRE) 713 EARRY 2 HREN I O il 1
BALOFM B DT, R —REV R IRBIESR O IREIER R 2 A H L 728 L v
SEFEOBFEOE > MY BB,
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2.1 ARy rOEHRCIES

gidRd X 51z, aky b (robot) 17 2Fa1xT—4% (actuator), £ ¥
(sensor), HIfHZEE (control device) X VK SN 2 FWEH S X 7 4
(intelligent mechanical system) & EFZESIN T\ 5, TRy b OEE B
7% (mechanical dynamics) Z&k > T DT> T3,

Ry b (BEUAZPE=2R) BRI2.1IRT L, EEIFENXD
Z X LR - BREOBRBTH Y, TheHRe, e, Bie, 8K,
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T, KT AT LADEHRT %,
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4 2. wiRy MZESEIIY - KBNS D EERE

vice robot), 4 X bR ETAMEFHICELAZEZ 57 ia—XA» 0
Fw b (amusement robot), T4 & CARICb > TIEE%21TH EXMAN
Fw b (industrial robot) X3 653,

F—EZRuRy bOFlELTIE, F2.20L5REE)/NEYF—arn
Ay b (medical rehabilitation robot) 3% %,

L, FEREVPEII L R oTBEOINEY T =Y a et s a R
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RESESTRAIL, GIfEEETY NEY 7T -y 3 ViR HEES 2, 7
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WM ERT, FazhEll, MEIE2HEES LI LD BT
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(robotic fish) 735 %,
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faRy b OFEIL 1980 FRICEZTNEA N L - BRI BIEES X T L
(elastic oscillating fin propulsion system) %Z¥&lie 2%, EHERF R
RFESN D, BREELHELEE2BHMT 2201 T, vRy bof (K
5 4t O ORBE AT 5, FIEIREE Tilitvk B 2 &R 3 2 E Bl
EREWHL, 775215 ThAEEINEE—5 (motor) ~OIEHES
25z, faaRy M RIFEKSE S5, BUEAKTHL7:0 7 —7 Ve LT Z
EWBTE 5,

FuRy MEIR 2.5 1R T &S REFHHBAE R T L Or DL ETT
Vv, ZOTCEMMEICER L, KB X0 FHlliF AN BFSIc kT L 2
S n s b REEERL, FHlZEED D OFHENFEFE Z1T», SHICE
S>TWw3,
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2.2 OiRy b TEBOIFEZEIZS 9

EFEMu Ry MIIHGTELUSE#ET Ry b, $iHUio Ry b, f#HZT
oy b, BEORy PR EBEFEET 5, ABOFRE, AO#EELRH
T5HDN% 0, X2.13 OZ%%@%%Lk%%D?ﬁ‘y I (grasping robot)
ERT. bOEBRICEDLETCERSN S OB I ENTELNY FEHWR
Ky FThD, ERIHF (forceps), B>ty b (extractor) D&M
AouRy FONY FIZHwSNT WS,

2.13  SARIFiTAs T

aiRy bR

2.2 ARy P TEBNZZZHES

aRy b, ## (machine) L EFMEE (electronic circuit) HFHAED
iz, WbIEAH PO =2 X (mechatronics) OREF EVWZ 2, Lz
°TC, Hi, 3R, Froh ok s EIRROES, & o ITHEICR 2 LEICEIE
SR L OOHEHIEZ &L, WHRITFEOMITFORMAPIE S ZENBTE 2,
Herg 127 Cli%, 1 BHEE (single degree of freedom system) DE#RE) (sim-
ple harmonic motion) 225X U %D, ZHHEFR (multi degree of freedom
system), [E#ER (rotational system) OIREIZ I b Do LITITBR5H#
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77 Faxr—%

actuator 3
TIa—AAYraRy b

amusement robot 4

[v]

P T 2L ¥ —

potential energy 36
1 HHE

single degree of freedom

system 9
fiE~7 bV

position vector 12
— AL AR

generalized coordinate 65
—#t 7

generalized force 65
EHEYNEY) T —y g raiR

v b

medical rehabilitation

robot 4

E OB

motion 12
BT AL F —

kinetic energy 37
EEh AR

equation of motion 64
B

momentum 23
JEE) =R

law of conservation of

momentum 30

(]
PIEH)

circular motion 25

R ]l

(# - ;&)
=0
centrifugal force 26
[&]
FA4 77—
Euler angle 59
A AT =%
Euler transformation 59
=208 ¢¥
tail fin 10
(5]
[EHE R
rotational system 9
EIERER=3E94
damping coefficient of
gyration 77
[EIHE4
rotational speed 27

FiES Y 2Ry b

dashpot of gyration 76
[EILRECR

spring of gyration 76
EILIREE PV

spring constant of

gyration 76
[ElR 2

radius of gyration 58
LA

external force 29
g E

angular momentum 24
F B R

law of conservation of

angular momentum 25
IR

angular acceleration 49
FHREE

angular frequency 77
P E

angular velocity 25,77

AL
angular displacement 25
R

over damping 91
SR

catenary 108
pijituyis

acceleration 13,16
& &

combination 32
#t F

forceps 9
THMEAES

inertia cauple 76
TEMER

inertial systems 20
DR

law of inertia 17
EBHE—X b

moment of inertia 49
[=EED)

inertial force 21,74
SEa e

complete elastic collision

32

(&]
B

machine 9

mechanical vibrations 10
HEAR D ]

motion of machine 1
MR D IRE)

vibration of machine 2
1A

mechanical dynamics 1,3

S ATHIE

geometry quiz 121
f& B
critical speed 103



B
resonance 84
AR AR
resonance curve 93
RS
forced vibration 82
(4]
LSl
impact force 24
777 —OFEA
Kepler’s law 22
TR EL
damping coefficient 76
JRERE)
damping vibration 79
W NV
damping torque 76
JERE
damping capacity 75
B
damping ratio 90
o=
damping force 75
53
string 106,107
(2]
Wil — 5
rigid rotor 100
I REEN
rigid body 42
WA D
rigid body pendulum 49
ol
reaction 14
& h
resultant force 14
[ 7
fixed axis 48
BRSPS
natural frequency
84,88,108
(2]
YA XEE
seismic sensor 92

x5l (M- %) 139
KBS HHE&ET
force of maximum free fall 18
friction 4 |EFE B
Ao Ry b gravity 14
robotic fish 4,10 | SZEIRFHIGED
Y—EZ2aRY b passive control 104
service robot 3|l oz
FERER collision 31
coordinate system 20 | FIHARIAE A
YEF A initial phase angle 78
point of application 17 | ¥ av 77 7Y —nN
ER « RYER ORI shock absorber 79
law of action and H iR E
reaction 17 self-excited vibration 80
EEHORY b LT
industrial robot 4 vibration, oscillation 2
3 RItiEH) HREEL
three degree of freedom frequency 27,77
motion 20 | IR 0H
[ L ’ ainflitude 77,94
RIEfEER
Yr7ayhu—% amplitude magnification
Jeffcott rotor 100 factor 94
oz
bearing 100 [ T]
T == EIER WA
work 34 vertical reaction 14
e B —RE
power 35 general quiz of
TERERRL mathematics 121
exponentioal function AH T —
122 scalar 116
particle 12 [ﬁ- ]
BAR TS E
system of particles 29 control device 3
" = i I EEEAR A
mass 12 static friction coefficient
A 3 14
period 27,77 | HrILEEES)
B H#RE) force of static friction 14
free vibration 78 | Bilzb &
#H D static deflection 94
center of gravity 31| ¥
LhERER sensor 3

lumped mass system 73




140 F oAl (M - &)

KRR Witk —%

density of line 52 elastic rotor 100
N P A2
[ % ] damper 79

AR PR R [ -6 ’
the theory of relativity 1

HYHRY FORS HDDHEW
length of equivalent equilibrium 14
simple pendulum 51 | fioEe—X> b

WO moment of force 25
velocity 13 | AR S R 7 A

g st intelligent mechanical
motion of constraint 14 system 3

PSS ® H
condition of constraint tension 14

14 | AR

R harmonic vibration 78

force of constraint 14 [,C ’
[ f: ] E A

1A electronic circuit 9

the first law of motion fEE=x
17 transmissibility 90

25 3 B4

the third law of motion [ & ’
17 | & B )

5 2 3:H| uniformly accelerated
the second law of motion 16
motion 17 | &3

T P8 uniform motion 16
elliptical orbit 23 | S EE)

HEATHE) uniform circular
hunting, nosing 87 motion 26

% HHBER BB
multi degree of force of dynamic
freedom system 9 friction 14

Ty yvaRy b N
dashpot 75,79 [ i‘l ’

BAARE) N
simple harmonic internal force 29
motion 9,77 [ t- ’

HMEIRBIERMEE Y 2 T A =
elastic oscillating fin ZERY T
propulsion system 6 double pendulum 65

A
elastic body 42

= a— b OB SRR
Newton’s equation of
motion 17

[#a]
i A ELTRT E=3E R
viscous damping

coefficient of gyration 77

R

viscous damping 79
PR LR
viscous damping
coefficient 76
RPN T
viscous damping force 75
(]
BEBIAY Il
active control 104
(1]
e Ry »
grasping robot 9

XAz D OFRE
coefficient of rebound 31
X

spring 75
ERER

spring constant 75
IN— TN —

half power point 93
® &

velocity 16

beam 106
Ny 757

pantograph 108
RFELREL

coefficient of

restitution 31
TAFITIER

constant of universal

gravitation 22
TR T10OEEH]

law of universal

gravitation 22



(V]
FEIEHER

non inertial systems 20
TR HRE)

non damping vibration

78
EyFrs
pitching 58
M
differentiation 122
oy R

differential equation 122
Erey b

extractor 9
€8

By

restoring torque 76
B h

restoring force 75
YRR Y T

physical pendulum 49
7 — V) T2

Fourier transform 111
R

whirling 101
IR E D

whirling speed 102
DB ERR

distributed mass

system 73
a9 #

disruption 32

[(~]

TR

average acceleration 16
SERIOH S

average velocity 15
N7 MV
vector 116

E M - &) 141
% AL 277 Y 2 OEFFFER
displacement 13 Lagrange’s equation of
motion 64
[i2] 575 A d5hh
T ) Laplace transform 112
arabolic motion 18
o (W]
RIFR
conservative system 65 | JIZFHI T AV F —
RS mechanical energy 37

conservative force 35,37
NAN S

potential 36
(%]
R
bending stiffness 111
B
friction 14
(o]
A ra=7 R
mechatronics 9
[iE::s
density of surface 53

(6]

-5
motor 6
(]
HRRERE
finite element method 42
[&]
I—f 7
yawing 58

[5]
TITTIT
Lagrangian 64

TR 300 ¥ — 1R

law of conservation of

mechanical energy 39
71 ™

impulse 24
HE R

pantograph bounce 108
BEFNE

the quantum mechanics 1
i SRRt MR R 2

critical viscous

damping coefficient 91

L

wheel set, wheel and

axle 87
[(»]
a—%
rotor 100
oa—7v A
aerial cableway 107
ok b
robot 3
a—) 7
rolling 58
(Q]
Q7778 —
quality factor 93



[A]

acceleration
pijitEis

active control
BEBIRY A

actuator
77 Faxr—4

aerial cableway
oa—7v A

amplitude
& 0E 77

amplitude magnification
factor
RIEREER

amusement robot
T Ia—A X}
aRy b

angular acceleration
PR B

angular displacement
JpALIA

angular frequency
FHREE

angular momentum
A =

angular velocity

13

A 25
average acceleration
ST
average velocity
SER DO S
[B]
beam
bearing
i %

bending stiffness

Hfr

,16

104

107

,94

94

49

25

77

24

17

16

15

106

100

111

R

(%

51

—)*u)

(C]

catenary

2R 108
center of gravity

H D 31
centrifugal force

BT 26
circular motion

FIEH) 25
coefficient of rebound

IFhar 2 D OFRE 31

coefficient of restitution

SCAREL 31
collision

i % 31
combination

& & 32
complete elastic collision

FEA L5 32
condition of constraint

S 14
conservative force

AT 35,37
conservative system

RIFR 65
constant of universal

gravitation

TR TIER 22
control device

Tl HIREE 3
coordinate system

JFERE R 20
critical speed

fERoR 103
critical viscous damping

coefficient

i SRRt Mk R 2 91

(D]

damper

F N 79
damping capacity

R 75
damping coefficient

TREEAREL 76
damping coefficient of

gyration

[EIE S35 77
damping force

Bz 75
damping ratio

553 90
damping torque

BE vy 76
damping vibration

TR 79
dashpot

oy 2Ry b 75,79
dashpot of gyration

BEES Y & 2Ry b 76
density of line

R 52
density of surface

T 53
differential equation

sy = 122
differentiation

M 122
displacement

% AL 13
disruption

5 = 32
distributed mass system

AR ER 73
double pendulum

ZHERYF 65



(E]

elastic body
[ ERES

elastic oscillating fin
propulsion system
M IRERAEE S X T 4 6

elastic rotor

42

e —5 100
electronic circuit

T 9
elliptical orbit

LA RLRE 23
equation of motion

TEH R 64
equilibrium

Al IR 14
Euler angle

A 47— 59
Euler transformation

A4 T —ZH 59
exponentioal function

FRRB R 122
external force

s 29
extractor

Erey b 9

[F]

finite element method

BRRERE 42
fixed axis

[ 2 48
forced vibration

TEHIHRE) 82
force of constraint

gyl 14
force of dynamic friction

BT 14
force of maximum friction

AREEE ) 14
force of static friction

IR 14
forceps

gt 7 9

K o5l (FE > ) 143
Fourier transform inertial systems
VAR ¥ 111 [E{EES 20
free fall initial phase angle
HEET 18 YIARIAE A 78
free vibration intelligent mechanical
H HHiRE) 78 system
frequency HIRIBEI > X 7 & 3
HRENE 27,77 | internal force
friction N 29
e 14 (3]
[G] Jeffcott rotor
generalized coordinate Yz7ayhbu—% 100
— A AR 65
generalized force [K]
—At 1 65 | Kepler’s law
general quiz of 777 —OkE] 22
mathematics kinetic energy
Breg— e 121 | EEjT RV F — 37
geometry quiz
ST 121 (L]
grasping robot Lagrange’s equation of
o Ry b 9 motion
gravity 575 vy 2 DEEHER
H N 14 64
Lagrangian
(H] 2T T 64
half power point Laplace transform
IN=T R — ik 93 77T AGHA 112
harmonic vibration law of action and reaction
TR 78 EM - REA DR 17
hunting law of conservation of
EfTE) 87 angular momentum
pipi =g el 25
(1) | .
aw of conservation of
impact force mechanical energy
2 5 24 FI) L 3 L X —{R1EH
impulse 39
71 B 24 | law of conservation of
industrial robot momentum
BEERT Ry b 4 HEFh R 30
inertia couple law of inertia
THEAE S 76 TE DR 17
inertial force law of universal
NELEa) 21,74 gravitation
JIEFJ1 D] 22



144 ® 5] (&

- M)

length of equivalent simple
pendulum
HHYHEED FORE 51

lumped mass system

HLrhEER 73
(M)

machine

Bk 9
mass

" = 12
mechanical dynamics
B 1,3
mechanical energy

JIFHI T AV F — 37
mechanical vibrations
BARIRE) 9
mechatronics

AHhba=7 A 9

medical rehabilitation
robot
EEYVNEY T —varn

Rk 4
moment of force

fIo®'e—X> 25
moment of inertia

BT — 2 > b 49
momentum

PLEGD) b 23
motion

#E O 12
motion of constraint

TR 14
motion of machine

BB D I ) 1
motor

T—% 6
multi degree of freedom

system

% HHER 9

[N]

natural frequency

[ TRE 2K 84,838,108

Newton’s equation of
motion

=a— b v OEH N

17
non damping vibration
TR ERE) 78
non inertial systems
FEEMER 20
nosing
A THE) 87
(0]
oscillation
=B 2
over damping
AP 91
(P]
pantograph
NBTI7 108
pantograph bounce
HE AR 108
parabolic motion
BES) 18
particle
" = 12
passive control
SZHIRY I 104
period
A 3 27,77
physical pendulum
VIR Y F 49
pitching
EyFrr 58
point of application
BRI 17
position vector
fIE~N7 v 12
potential
KTV 36
potential energy
friE T Fv ¥ — 36
power

g 35

(Ql

quality factor
Q7775 —

[R]

radius of gyration
[ER 28
reaction
woh
resonance
B
resonance curve
LR R
restoring force
1Bh
restoring torque
Bt s v
resultant force
& h
rigid body
Wl &
rigid body pendulum
AR D 7
rigid rotor
Wit —%
robot
ok y b
robotic fish
foRy b
rolling
a—) 7
rotational speed
[EILR4
rotational system
[E#R R
rotor

o—y

(s]

scalar
AT —
seismic sensor

P4 XEEF

93

58

14

84

93

75

76

14

42

49

100

100

116

92



self-excited vibration

H R E) 80
sensor

XY 3
service robot

HY—EZ2aRYy b 3
shock absorber

Yav I 7TV =N 79

simple harmonic motion
AR 9,77

single degree of freedom

system

1 B 9
spring

3 75
spring constant

I REH 75
spring constant of gyration

ELNEE YL 76
spring of gyration

ELH>¢ P 76
static deflection

Hizb#H 94
static friction coefficient

1 EEAR A 14
string

% 106,107
system of particles

(ZP=EA 29

[T]

tail fin

EOh 10

K o5l (FE > ) 145

tension vertical reaction

R’ N 14 FEEGLS 14
the first law of motion vibration

1A 17 R B 2
the quantum mechanics vibration of machine

S AE S 1| BRoORD 2
the second law of motion viscous damping

56 2 %A1 17 R PRI 79
the theory of relativity viscous damping coefficient

TR PE R 1 R AR AL 76
the third law of motion viscous damping coefficient

265 3 A1 17 of gyration

three degree of freedom
motion

3 RICIEH] 20
transmissibility
Rk 90
(U]
uniform circular motion
SR P ) 26
uniformly accelerated
motion
S5 S 16
uniform motion
E Ui 16
(V]
vector
N7 bV 116
velocity
O, HE 13,16

b A EIETRT BT 77
viscous damping force
KR 75
(W]
wheel and axle
L i 87
wheel set
[ 87
whirling
RnmE 101
whirling speed
Ralel b HE 102
work
T = 34
(Y]
yawing
EEE NS 58
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