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4.1 Characteristics of Planar Linkage Mechanisms

all kinematic pairs->lower pairs
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Advantages: @) b7i#22%

ity of Science and Technology

1.The main advantage is their better ability

to trap lubricant between enveloping surface.
(€T FivK)The contact pressure is lower.
2.The lower pairs are easy to manufacture.

Disadvantages:

1.1t is difficult to perform precision motion
2.Low speed

3.Difficult to balance

So,the linkage is preferred for low speed and
heavy load situation.
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4.2 The Types of Four-bar Linkages
4.2.1 The Basic Form of Four-bar Mechanism
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(a) Crank-rocker mechanism (&) #7%24%
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(b) Double-crank mechanism

If one crank rotates at a constant speed, the
other crank will rotate in the same direction at
a varying(Z{LH]) speed.
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Unbalanced throw screen mechanism
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F1TMiAfH#): Parallel-crank Mechanism
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(c)Double-rocker mechanism
Both side links are rockers.
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4.2.2 Variation (T %) of Revolut f:@ b2
Four-bar Mechanisms

((D)Replacing a revolute pair with a sliding pair

Slider-crank
mechanism

BRI
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e¥0,
Offset slider-crank
mechanism

R E HAERILA

e=0,
Centric slider-crank
mechanism

RS R




.kaoyancas.net

) b7 af.z 2%

Nanjing Univ of Science and Technology

R, PIRAHL. ZSTEAL. BAREIE SHLE AL

w i iy




H7i€2tF

Nanjing University of Science and Technology

S J774

R
) s R

. e
K = - r':.‘"_'r-'




kaoyancas.net
DFEE2XF

Nanjing University of Science and Technology




kaoyancas net

el i TS
Unregister dHyp rCam




W .kaoyancas.net

mversions
PLER AR #
Fully rotating revolute:

A&B (EEE)

Partially rotating
revolute :C&D (IZzh1E1)

ML HPAE B P R A (B R AR X HE zsbaé%/i\ | AR 2
V224t . So,inversion of a mechanism in no
way changes the type of revolute and the
relative motion between its Iinks.
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c) d)

b) guide-bar mechanism S

If lgc<l\p
Rotating guide-bar mechanism Oscillating guide-bar mechanism
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d)translating sliding-rod mechanism
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(3)Enlarging a revolute pair

Note:Enlarging a revolute pair in no way changes
the motion relationship between any links.

A//////ﬁ////// A//////ﬁ////// /QNX/X D

Crank1---eccentricf#.L>%8
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(4)Interchanging guide-bar and sliding block
B SRR

Any link in a sliding pair can be drawn as a guide
bar, and the other link as a sliding block.

The centre line of any sliding pair can be
translated(°¥-#) without changing any relative
motion.

4 ww. kaoyancas. net
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.3 Characteristics Analysis of Four-bar Linkages

4.3.1 Conditions for having a crank

a+b=c+d (1)
d<c+b-a -> a+d=c+b (2)
c<d+th-a >at+cs=b+d (3)

a S.Nn
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a+d =< b+c (1)
a+b = c+d (2)

a+c < b+d (3)
(1)+(2) 52a+b+d < 2c+b+d fla < c
()+(B)Ba<b 2)+@B)Ha=d

SIE

Grashof Criterion:the Condition for having a crank
At ER AR EDNFE (B FENFE)

1. The crank must be shortest link.

2. The sum of the shortest and the longest links
must be less than the sum of the remaining

two links smEttsskiatttKkEZNTFETRERMEKE
ZFM. (FKZFBIFEH)
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wikzfEst [+ >+
Double rocker mechanism

<Q> mwmEKzmEE [+ <[+

If the link opposite to the ——Double Rocker

shortest Link is the frame mechanism

The shortest link is the frame — Double crank
mechanism

If the link adjacent to the — Crank-rocker
shortest Link is the frame mechanism
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if lmax + lmin — lb + lc
The centre lines of the four links can become
collinear(34%).

At these positions, the output behavior may
become indeterminate(A#EH). These
positionsAB,;C,D are called change-points.

AB,C,D
Parallel-crank mechanism

AB,C’,D
antiParallel-crank mechanism
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the change-points are handled by inertia of
flywheel fixed with the driven crank or
providing the duplicate(Z#gY) linkage 90° out
of phase(#81i).

B'
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Slider-Crank Mechanisms
---=conditions for having a crank

EHfAA AC,E: AC,>AE
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2) 10+40<25+30
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10+40=10+40
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4.3.2 Pressrue Angle a/%x /1 f
and Transmission Angle y/£3)

crank-rocker mechanism:
input link-AB
output link-CD
neglect the friction force & gravity force

A% EEER I E S

VAV AV AV AV AN Y Ay eyl
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the force applied to the CD-F,
direction: along to BC

i I anca et 777777777

D
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the velocity of point C->V,_,
direction:vertical to CD
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W)) biarg

’rJ: Nanjing University of Science and Technology

The acute angle(#if) between the
directions of the force Fand the velocity of the

point receiving(32 %) the force on the follower is
defined as the
pressure angle(/:

71/) o of the

mechanism at
that position.

v ! anca_net 777777777
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a) b)
Fig. 4-23

F,=Fcosa=Fsmy ___585%4%h
F =Fsina=Fcosy __ _x#4H
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{£zhfay : The complement of the préssire
angle a is transmission angle yE HARE

a+y =90

¥ s
//4»’7//’;1"/"7_‘3

/BCD <90, y=/BCD ZBCD>90°ff, y=180"—~/BCD
FHEFNZSER vy BHENBNEIRE (H5TUE)
y X, XT?FILJI"M%E#JE 'ﬂ
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==, A5EH
NS, oy FEETK, RENERE

s

L-I

a<|a]=40 y > [y]=50

Note: o and y must be
drawn on the driven
link!!
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4.3.3 Toggle (B+75) Positions andg&W ‘Dead-points

1.the limiting
position C;D,C,D

gnR AN ABNY ‘?iifJ#,?F‘%@J?I‘&ISEﬂ'ﬁEHTmﬁH RANEIAT, AT 5e RAE
H#ECD_ LR KK AT,

>toggle position. (AL /161 E)

IESRAFCDN A, MFME A a=90° (y=0°)

hﬂEABJ:H'Jjjﬁ BHETIOA, EMNENEFABERIRI B 7 HZFET0
H#HABA gEE B> dead- pomt
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Example: sewing machine




3 §En\\1-‘zE. E,J Jﬁ

MW kaoyancas net

niversity of Science and Technology

]--- In some cwcumstances(’lE

), the dead pomt is very useful. It can provide
i) feature(tgE).

a self-locking(E
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Fig. 4-30

Landing mechanism in airplane ¥\ §liZ & 4L
BF LN AR ST, h@EdiEaid0D-

-——-—dead position;
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4.3.4 Quick Return Characteristigs), #+#21%
L % = ii_;" sz f %‘EE Cooeys/  Nanjing University of Science and Technology
crank->rotate in a constant angle velocity

driven links> the working stroke—>slower speed
(rocker,slider) the return stroke->faster speed

!

Quick-return
mechanism

REN(ESIRER), NIHHET
NREREEzHE, NI
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K—coefficient of travel speed variation. K=1

MENFATIEIE B AR R

the average angular velocity of faster stroke S

K =

the average angular velocity of Slower Stroke

e
I F‘ﬁ- B
i “‘m £ = -
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L o lo 7w+l

t, o,/lw w-0
0->crank acute angle between the two
limiting positions [0, 1809]

K +1
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offset slider-crank mechanismf{f 5 A | ’ﬁ{*ﬂm:

If the driving crank AB rotates clockwise with
constant angular velocity, the slider will take a
longer time in its rightward(|r] &) stroke than in
its leftward([7] &) stroke.

11T C,

n ! g .7
| ““a\ R A
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Since 6=0°, an in-line(}J:») shder’ crank
mechanism has no quick-return characteristics.

B
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oscillating guide-bar mechanisfa)) 22#24%
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4.4 Dimensional Synthesis of Four-bar Linkages

Dimensional synthesis(%2: &) of a mechanism is
the determination of the kinematic dimensions
necessary to achieve(3£1%) the required motion.

EMIAEN T A ZMES: HmiEE (FRARLERE)
%ﬂﬁ%i’lﬂ’l"]ﬁﬁﬁ‘f (MAREBLESE) .

Usually, different problems will use
different methods.

 Graphical method & fi#
o Analytical methodf##ri:

e Experimental method=Z%:y
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for example: Oscillating guide-bar mechanism

Known: K (time ratio)
l,p(the frame)

Require: |l g
P e ™
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The types of four-bar linkages
Conditions for having a crank
Pressure angle and transmission angle

Dead point and quick return characteristic

Dimentional synthesis of fourbar linkages
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Homework

1. Read book p43-57.
2. Exercise p66:4-3,4-4(1),(2):a,b,c,d
4-5,4-6
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