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* Based on the length relationships, identify the three four-bar linkage mechanisms shown in

the figure:
Figure (a) is a mechanism, Figure (b) 1s a mechanism, and Figure
(c)isa mechanism.
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* Solution: In all three mechanisms, the inequality
45+120<100+70 holds, meaning the link lengths N "
satisfy the necessary condition. 45 l
. 130

In Figure (a), the shortest link is the coupler, so it is a
crank-rocker mechanism;

In Figure (b), the shortest link is the frame, so it is a
double-crank mechanism;

In Figure (c), the shortest link is the coupler, so it is a
double-rocker mechanism.
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* As shown in the figure, it is known that a = 240 mm, b = 600 mm, ¢ =400 mm, d = 500 mm,

1) When the lever 4 is used as a frame, is there a crank?

2) Can I choose different bars for the frame to get the double crank mechanism and double
rocker mechanism ? How?

3) If the lengths of the three rods a, b, and ¢ are unchanged,
take rod 4 as the frame, and to obtain the crank and rocker
mechanism, what should be the value range of d?
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3)  EHAT4 A AT, W AEWRIESS, ¥kd > 240 mm.
EAF 4 AFEKAF, Ma+d<b+c—->d<760mm.,
EAFA AP R KEMNAF, Ma+b<c+d->d=440 mm,
A, 440 mm <d <760 mm
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* As shown in the figure, it is known that a = 240 mm, b = 600 mm, ¢ = 400 mm, d
= 500 mm,

1) Grashof’s condition: L,,i; + Lingx < Sum of the remaining two stroke lengths.
The shortest rod 1s the connecting rod or frame.

There is a crank, and rod 1 is crank.
2) Ifrod 1 1s frame, it is double-crank. If rod 3 1s frame, it is double-rocker.

3) Ifrod 4 1s the shortest rod, it is not crank-rocker, so d > 240mm.
If rod 4 1s the longestrod,a +d < b +c¢c > d < 760 mm.
If rod 4 isthe middlerod,a+ b <c+d - d = 440 mm. B
Therefore, 440 < d < 760.
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* The figure shows an offset crank-slider mechanism.
The lengths of crank 1 and connecting rod 2 are 201.7 mm and 605.2 mm, respectively, with
an offset distance of e = 325.6 mm

1) Ifslider 3 moves to the right during the working stroke (slow stroke) of the mechanism,
determine the rotation direction of crank 1.

2) Find the minimum transmission angle y of the mechanism and draw its corresponding
position.
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a-+e

= 29.4°
b

Ymin = arccos

Due to the quick-return characteristic of the mechanism, where the average speed during
the return stroke is lower than that during the working stroke, crank 1 should rotate in a
clockwise direction, as shown in the figure

As shown in the figure, when crank AB is perpendicular to the working stroke, at position
AB'C'AB'C'AB'C’ as illustrated, the transmission angle is at its minimum. From the

geometric relationship, we know:
a-+e

= 29.4°
b

Ymin = arccos
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e It is known that the 4-pole mechanism L; =28 mm, L, = 52 mm, L; =50 mm, L, =
72 mm, when the 4-rod is taken as a rack, find crank angle 6 between extreme positions , the
minimum transmission angle y and the coefficient of variation of travel speed of the

mechanism K.
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180°+6 _ 198.56
c K= = = 1.23
180°—6  161.44

Y =min{6,,in 180° — 6pnax}
* Omax = 4£B3C3D,

180° — 8,45 = 22.74°

* Omin = £B4C,D = 51.06
180° — 6,nax < Omin

Yy = 180° — 8,0 = 22.7°

9 = 2C,AD — 2C,AD ~ 37.95°-19.39°=18.56°
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» At present, the leg structure of quadruped robot mainly adopts two configurations of plane
four-bar linkage and series linkage. What are the advantages of the plane linkage mechanism
in this condition?
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Reduce the inertia of the leg mechanism, reduce the load on the motor
Look Good, save space, and avoid bulky knees

Easy wiring
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