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Chapter 2

Chapter 1

mechanism
kinematical element
link
cam
gear
belt
chain
internal-combustion engine
slider-crank mechanism
. piston
. connecting rod
. crankshaft
. frame
. pinion
. cam mechanism
. linkage
. synthesis

Structure analysis of mechanisms

Introduction
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structural analysis
planar mechanisms

planar kinematical pairs
mobile connection
transmit

transform

pair element

higher pair

revolute pair

. sliding pair , prismatic pair
. gear pair
. cam pair

. screw pair

spherical pair
surface contact

¥
LA
FHIEEhEl
A B
ek
Fe#
BIREITTR
Il
il
2zl
KRRl
M FEE
eyl
BRI Al
T 4% i



16. kinematical chain pegyj i

17. closed chain P

18. open chain FF

19. driving links Xzh

20. driven links M

21. planar mechanism. SETE ML

22. spatial mechanism 7= (A HL#)

23. The kinematical diagram of a mechanism
WLIAZ 3 i

24. schematic diagram B

25. kinematical dimensions B R

26. fixed pivot Eibrgsq::s

27. pathway S

28. guide bar S

29. profiles B

30. the actual cam contour FhES SERRRR 2R

31. polygon Zih

32. route of transmission A& 33 B 2%

33. structural block diagram ZERIFE R

34. Degree of Freedom (DOF) HHE

3b. constraints 2R

36. common normal N

37. compound hinge RS

38. gear—linkage mechanism WHRIEFALM

40. passive DOF JREE HE

41. redundant constraint BAR

42. The composition principle and structural analysis
4 Ry R B 5 g5 43t

43. the basic mechanism FEANLH

44, Assur groups RAl R R AL

45. inner pair W&l

46. outer pairs SME.

47. composition principle of mechanism LI R
48. kinematical determination 1= 3 e

Chapter 3 kinematic analysis of mechanicsms
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1. velocity EE
2. acceleration N
3. parameter S
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14.

graphical method L3

analytical method RN
experimental method SEIGVE

instant center Z N
classification of instant centers BRI
absolute instantaneous center ZEpay N
relative instantaneous center FEXT B L

the method of instantaneous center BF/I 3
the Aronhold-Kennedy theorem

Rl BRYS /R4 Je e e 3 (B =0 e )
the four-bar linkage VU144
inversion of the slider—crank

FAFLA (AR IR SR B B HLA)
complex mechanism B2W8, AP

Chapter 4 Planar Linkage Mechanicsms
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four-bar linkage DY FFHLAE
crank—rocker mechanism AR AT A4
double—crank mechanism XX AR AL AL
double—rocker mechanism pyEay S v 1N |
Crashof s criterion AR R
Condition for having a crank B e &4
slider—crank mechanism AP I BRATL AL
offset distance PR

offset slider—crank mechanism i B AR TR SR

. in—line slider—crank mechanism Yo O B AR I BRATLAS)
. rotating guide—bar mechanism. o ST

oscillating guide-bar mechanism 3251 SHHLH

. double rotating block mechanism  XUEEHHLF
. crank and oscillating block mechanism HHFRFEERMLF

. variations A 5

. inversions B
transmission angle fESh A

. dead point A=

. imbalance angle WAL I A

. time ratio ITRELRL

. quick-return mechanism SUBIHLM

. pressure angle R A
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toggle positions
oldham coupling
flywheel

clamping device
dimensional synthesis
function generation
body guidance

path generation
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Chapter 5 Cam Mechanisms
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contour

Follower

Plate cam(or disc cam)
Translating cam
Three—-dimensional cam
cylindrical cam
Translating follower
Oscillating follower
Camshaft

.in-line translating follower
.offset translating follower
.Knife—-edge follower

.Roller follower

.Flat—faced follower
.Force—closed cam mechanism
.Form—closed cam mechanism
.Lift

.cam angle for rise

.cam angle for outer dwell
.cam angle for return

.cam angle for inner dwell

. the quasi-velocity

. the quasi—acceleration
.Constant Velocity Motion Curve
.rigid impulse
.Constant Acceleration and Deceleration Motion Curve
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. soft impulse
.Cosine Acceleration Motion Curve (Simple Harmonic Motion
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Curve) RILINE IR (i)
30.Sine Acceleration Motion Curve (Cycloid Motion Curve)

IESZ IR EES S (BB
31.3-4-5 Polynomial Motion Curve 3-4-5 ZINIEZNH

32. Combined Motion Curves HEBFE
33. the cam contour SR BR 2%
34. the pitch curve FIB R
35.prime circle Fe[H
36. the common normal N
37.positive offset ERE
38. negative offset TR E
39. outer envelope AR E57
40. inner envelope AN AL2R 2
41. The locus of the centre of the milling cutter
B TIHLE R

42. Pressure Angle EA
43. acute angle iR
44. the normal VN5
45. The allowable pressure angle VFRIE A
46. Radius of Curvature i = 42
47. Cusp RE
48. Undercutting yi587)]
49, The angular 1lift AITE
50. interference T

Chapter 6 Gear Mechanisms
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1. constant transmission ratio SEfEBN L
2. planar gear mechanisms SFRESHLI
3. spatial gear mechanisms s g I ]
4. external gear pair AMA B
5. internal gear pair Wk E]
6. rack and pinion WA
7. spur gear Bk
8. helical gear PHA%
9. double helical gear ANFN#®
10. spur rack Hii%k
11. helical rack #HA &
12. bevel gear mechanism [ U Fe LA
13. crossed helical gears mechanism EHEN LA
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worm and worm wheel mechanism
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Fundamentals of Engagement of Tooth Profiles

the pitch point

the pitch circle

conjugate profiles
transmission ratio

involute gear

the radius of base circle
generating line

unfolding angle

table of involute function
gearing

standard involute spur gears
the facewidth

addendum circle (or tip circle)
dedendum circle (or root circle)
arbitrary circle

the tooth space

the spacewidth

the pitch

the reference circle

module

addendum

dedendum

tooth depth

the coefficient of addendum

the coefficient of bottom clearance

bottom clearance

the normal tooth

the shorter tooth

base pitch

normal pitch

conjugated point

proper meshing conditions

.working pressure angle
49,
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the backlash

the bottom clearance

the reference centre distance
contact ratio

the actual working profile
the actual line of action
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.positively modified
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70

form cutting

generating cutting

disk milling cutter

end milling cutter

broach

milling machines.
rack—shaped shaper cutter
shaping

hobbing

rack—shaped cutter

lathe

cutter Interference
corrected gears

the modification coefficient

negatively modified

Piftis
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the gearing equation without backlash JCMIBRMEE /7 HE

involute helicoids

the transverse plane

the normal plane

the transverse contact ratio
the overlap ratio

the virtual gear

the virtual number of teeth
axial thrust

worm gearing

righthanded

lefthanded

ZA—worm
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involute helicoid worms ———ZI-worm WTIFZEMEAT

arc—contact worms
enveloping worm
The number of threads
bevel gears

back cone

virtual gear

the reference cone
sector gear

the outer cone distance
the reference cone angle
The apexes

The dedendum angle

100. dedendum cone angle
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Chapter 7 Gear Trains
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gear train with fixed axes EERR
epicyclical gear train JA#-R R
elementary epicyclical gear trains ZFEAFERR
combined gear trains BEERA
planet gear ITER
planet carrier ITREE, RIT, B8
sun gears KPBEE, 05
differential gear train EZHRR
the train ratio of a gear train ®BRESIH
.idle wheels (kN
.converted gear train AL R
.the efficiency of the gear train BRMR
.branching transmission SR AESH
. the brake MER
. the clutch Ea%
.negative mechanism iR=y 1N |
.positive mechanism ESHL
.train ratio condition e L&A
. concentric condition B4
.assembly condition SR &ALt
.planetary reducer with small tooth difference
Dk AT B IERS
.cycloidal-pin wheel planetary gearing
PR EH AT B AR
.harmonic drive gearing R AES)

Chapter 8 Other Common Mechanisms
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ratchet mechanism BREE LA
pawl 7J]IN
intermittent motion 8] §Kiz 3

geneva mechanism LM
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external geneva mechanism
internal geneva mechanism
geneva rack mechanism
spherical geneva mechanisms
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the ratio k& between motion time and dwell time

. Cam—Type Index Mechanisms
Cylindrical Cam Index Mechanisms

Universal Joints

The Single Universal Joint

The Double Universal Joint
Screw Mechanisms
single—threadscrew mechanisms
Double—thread screw mechanisms
Index cam mechanism

Geared linkages
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Chapter 10 Balancing of Machinery
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Vibration

Frequency

Resonant

Amplitudes

Balancing of rotors
Rigid rotors

Flexible rotors
Balancing of mechanisms
Disk-like rotor

.Non—disk rigid rotor

. the shaking force

. the shaking moment
.Balancing of Disk-like Rotors
.static imbalance

.static balancing machine
. the mass—-radius product

. dynamically unbalanced
.balance planes

.Dynamic balancing machine
. Unbalancing Allowance
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Chapter 11 Motion of Mechanical Systems

and Its Regulation
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1. Periodic speed fluctuation FEAHAH 3
2. punching machine MR
3. Motion Equation of a Mechanical System
PR R AR 23 7%

4. General Expression of the Equation of Motion

BTN —RRIEN

5. the kinetic energy B

6. the moment of inertia HERE

7. Dynamically Equivalent Model of a Mechanical System
E eIy il

8. the equivalent moment of inertia ERESRE

9. the equivalent moment of force X5

10. the equivalent link =3y alis

11. Pump £

12. Blower ML

13. Flywheel k#

Chapter 12 Creative Design of Mechanism Systems
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1. prototype machine FEML

2. Working cycle diagrams TERESRE

3. reference link Ebn

4. Circular working cycle diagram & TAEEFF &
5. Rectilinear working cycle diagram W TAERIAE
6. Rectangular coordinate working cycle diagram
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