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FIGURE 1.1 Slider-crank mechanism.

- ﬂalﬂﬁl,ﬁuﬁﬁa Slider-crank Tag link 1 A8 frame @ns1e, link 2 A8 crank, link 3
connecting rod, link 4 @ slider

- Wunalaildunluadassudduaiunielu

525305 Naf@nsLAIadInNsna n5¥7 MIBIUTIA

08/07/57



08/07/57

1. Introduction

- 113 analyze yilAganmsiziannu
aaudutou
- 15714 kinematic diagram l,wmﬁ'ﬁ\‘ifﬂlﬁ

18A7

Connecting rod

FIGURE 1.2b Kine- Crankshaft
matic diagram of en-

gine mechanism.

FIGURE 1.2a Chevrolet V-8 engine showing slider-crank mechanism.
(Geperal Motors Corporation).
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FIGURE 1.3
Two-dimensional cam.
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1.2 Mechanism/ Machine
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- Curvilinear translation =2 asutdudulas
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1.2 Rotation Ao 5visjusauLnuAsi (Seeguuszuu)

FIGURE 1.9 Four-bar linkage.
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1.3 Rotation and Translation flenstARRULUUTLY + WUULGaU (Sreguu
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FIGURE 1.7

FIGURE 1.8 FIGURE 1.9 Four-bar linkage.
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1.4 Cycle, Period and Phase of Motion
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1.5 Pairing Elements
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1.6 Link, Chain
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1.8 Transmission of Motion
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ANSANUIEY
-launis @ = v/r lalufiazen

ey P,
w; = 0.P and Wy = OP

ws _ PM, O.P

0, O PM,
From the fact that triangles PM,n and 0,Pe are similar,
PM, _ Pn
0, O
Also, PMun and O:Pf are similar triangles; therefore,

Pn
0P Osf
Therefore,
oy P (O _ Ot
w, Of  Pn Osf
With the common normal intersecting the line of centers at K, triangles O:Ke
and O;Kf are also similar; therefore,

Ot i (1.1)
- Osf | O5K :
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FIGURE 1.14

FIGURE 1.13

Itis also possible to derive the above relations for the transmission of motion
through an intermediate link or connecting rod and for
through a flexible connector. F I 1

= 1 1 23
spectivel vhere

the transmission of motion

} show these two cases, re-
e
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1.9 Mobility or Number of Degrees of Freedom
WU
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FIGURE 1.15
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o

ngvas Grubler l¥Helunmsiuinm M w3e DOF fisil

M= = = 0f (1.3)

where
M = the mobility, or number of degrees of freedom

n = the total number of links, including the ground

f, = the number of one-degree-of-freedom joints

f, = the number of two-degree-of-freedom joints
a v
Tnedl o

M = 1: the device is a mechanism with M degrees of freedom

M = 0: the device is a statically determinate structure
M = —1: the device is a statically indeterminate structure
| Y = o
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Grubler’s equation to the mechanism of Fig. 1.16 gives /"f?/ [ ;.\‘{
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M=35-1)-26) =0
FIGURE 1.16

wudbiinazgninsiz nalndawduld @1 M = 0 Fevduldls) wazunagldud M = 1

- daduvenalndeidesniulumslyd ngues Grubber nsglzu 1.16 Tl link /2
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joint An
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{l_;im Type Physical Schematic Degrees of - s[,u(ﬂ']i’m ﬁgure 117 a@%‘uﬁl’l‘uﬁ
:mholr . Form Reprf\rtr!tulmn Freedom )
— o ] wavowslunalnfivinenuua 1
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N g R ; JEUI Lazd1uIU DOF V03l
Py \‘ i B (Pure sliding)
Cam s 2 - )
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FIGURE 1.17 Common types of joints found in planar mechanisms.
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Example 1.1. Determine the mobility of the four-bar linkage of Fig. 1.18.
There are four links and four revolute joints, each having one degree of freedom.

The mobility is given by
M=304-1) - 2(4)
M=1

So this is a one-degree-of-freedom mechanism.

FIGURE 1.18
s A Y N Ao
525305 Naf1dnTLATENINING N3 AIDIUIIA
1. Introduction
Example 1.2. Determine the mobility of the device of Fig. 1.19.
There are four links connected by five single-degree-of-freedom joints (the joint
connecting three links at a point counts twice). The mobility is given by
M =34 - 1) - 205
M= -1
This is a statically indeterminate structure.
FIGURE 1.19
a a o
A3 MIDIUIIA
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Example 1.3. Determine the mobility of the device of Fig. 1.20.

There are three links, two one-degree-of-freedom revolute joints and one two-
degrec-of-freedom higher-pair joint. In the higher-pair joint, the two contacting bodies
may translate along the common tangent to the two surfaces or rotate about the contact
point, thus giving two degrees of freedom. The mobility is given by

M=303-1)-202) - 1)

o

M=1

This is a one-degree-of-freedom mechanism.

Common tangent

FIGURE 1.20
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Home work

Problems

1.1, (a) If w, = 20 rad/min, calculate the angular velocity of link 3 for the two cases
shown in Fig. 1.21. (b) Calculate the maximum angle and the minimum angle of the
follower with the horizontal.

1.4. (a) If w, = 1800 rad/s, calculate the angular velocity of link 3 for the mechanism
shown in Fig. 1.22. (b) Calculate the maximum angle and the minimum angle of the
follower relative to the horizontal.
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FIGURE 1.21

‘525305 NafansLASIININa n5¥7 MIIUTIA

1. Introduction

525305 Naf@nsLAIadInNsna n5¥7 MIBIUTIA

19



1. Introduction

%Y,

T

IS AA

FIGURE 1.29

FIGURE 1.27
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