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Abstract: In this paper based on the transmission functions, it has been determined the variation of the
angular velocity and the angular acceleration for different speeds of the drive motor and for different
lengths of crank. Therefore, this mechanism represent a part of the stand for experimental tests of the
overrunning clutch, and it has been made a program allowing a graphical display of these.
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1. INTRODUCTION

The mechanism with adjustable oscillations
used in the stand construction, and for which it
was determined the mathematical model
(theoretical) is a crank-rocker mechanism
quadrilateral .

Kinematic analysis consists in the studying
of elements movement in terms of geometry
without taking into account the forces
determining the movement in the kinematic
analysis we aim to solve the following
problems [1], [2]:

- determination of the elements positions
and the trajectories which describe the points
elements;

- determination of the angular velocity of the
elements;

- determination of the angular acceleration
of the elements.

In order to determine the kinematic
parameters we’ll be using the transmission
functions of order zero, one and two [1].

2. RELATION CALCULATION FOR THE
KINEMATIC ANALYSIS OF THE
MECHANISM

In the first figure it’s represented the
quadrilateral mechanism which is a part of the
experimental test stand for overrunning clutch,
and for which we aim to determing on the

analytical way, with
the angular

acceleration .
¥ A

transmission functions,
velocity and the angular
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Fig. 1. Mechanism quadrilateral crank-rocker.

Transmission functions for the quadrilateral
mechanism demonstrated in [1] and [2] are:
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where the angles ¢, and @3 are determined with
relations: [1], [2]:
0T+ =05 +17=20,0, -cosq,

21, \/112 +17 =211, -cos @,

¢, = arccos

£, -sing; (5)
ly—L;-cosg,;

—arctan
(] =05 +05+05 20,0, -cosp;
20,03 40% =200, coso,

{,-sing, 6)

ly—L;-cosQ;

@3 =360° —arccos

—arctan

Relations (1), (2), (3), (4), (5) and (6) will be
used to determine the angular velocities and
angular accelerations for elements 2, with
equation (7) and 3, with equation (8) :

W, =0y 'R2,(¢1) (7)
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3. KINEMATIC ANALYSIS OF THE
CRANK-ROCKER MECHANISM
QUADRILATERAL

Based on the relations (1) - (8) it has been
developed a calculation program that allows a
graphical display of angular velocity and
angular acceleration of the mechanism. At this
mechanism (Fig. 1), is considered known the
angular velocity and angular acceleration of the
element driving 1, and are also known the
lengths of the elements:

- ¢, =10,20,30[mm] - variable length;

-0, =70{mm], £; =40[mm], £, =75[mm];

- the angle ¢, takes values from 0° to 360°,

@, =0+360° .

Further we’ll present the graphs with the
angular velocities and the angular accelerations
realized by the quadrilateral mechanism. They
were made at different engine speeds of the
motor drive.

Further more in figure 2 it’s presented the
interface of the calculation program with the
following meanings:

1- includes input data and calculated values
based on the equations presented above;

2- includes the graphic display of angular
velocities m; and ms;

3- includes the graphic display of angular
accelerations &; and &3,

4- the movement of the mechanism for a
rotation of 360°. _

Fig. 2. The program interface

Figure 3 presents the graphs for variation of
the angular velocity and acceleration for speed:
n=126rot/ min ,

,; =10mm, l, =70mm,

(5 =40mmand(, =75mm .
I2=70mm: I3 = 40 mm : 14 = 75 mm
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Fig. 3. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 126rot / min ,
l, =10mm .



In Figure 4 are represented the graphs for
velocity and

variation of the angular

acceleration  for  speed:

0, =20mm, {,=70mm, {;=40mmand(, =75mm .
12=70mm;I13=40mm: 4 =75 mm
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Fig. 4. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 126rot / min ,
0, =20mm.
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In Figure 5 are represented the graphs for
angular velocity and
acceleration  for speed:  n=126rot/min,
0, =30mm, 0, =70mm, (;=40mmand ¢, =75mm.
12=70mm:13=40mm ;4 =75 mm
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Fig. 5. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 126rot / min ,
l, =30mm.
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In Figure 6 it’s presented the mechanism
together with the angle values made by the
mechanism during functioning at

n=126rot/min and /¢, =10,20,30mm.
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Fig. 6. Simulation of the quadrilateral mechanism for:
a) ¢;=10[mm], b) ¢, =20 [mm], c) ¢, =30 [mm)].
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speed:

Figure 7 presents the graphs for variation of
the angular velocity and acceleration for speed:

n=497rot/ min

l; =10mm, l, =70mm,

05 =40mm and ¢, =75mm .
12=70mm;I3=40mm ;14 =75 mm
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Fig. 7. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 497rot / min ,

0, =10mm.



Figure 8 presents the graphs for variation of
the angular velocity and acceleration for speed:
l; =20mm,
05 =40mmand ¢, =75mm .
12=20mm;I13=40mm; 14 =75 mm
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Fig. 8. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 497rot / min,
0, =20mm.
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In figure 9 are represented the graphs for
variation of the angular velocity and
acceleration  for speed:  n=497rot/min,
0, =30mm, {,=70mm,l;=40mmand ¢, =75mm.
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Fig. 9. Variation of the angular velocity (a) and
acceleration (b) for speed: n = 497rot / min ,
l, =30mm.
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In Figure 10 it’s presented the mechanism
together with the angle values made by the
mechanism during functioning at speed:
n=497rot/min and ¢, =10,20,30mm .
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Fig. 10. Simulation of the quadrilateral mechanism for:
a) ;=10 [mm], b) ¢, =20 [mm], c) ¢, =30 [mm)].

4. CONCLUSION

After analyzing the mechanism
quadrilateral crank-rocker it can be seen that
the angular velocity and angular acceleration
increases along with changing crank arm length
and speed of the driving motor.

The time in which the mechanism makes a
complete rotation decreases along with
changing motot speed, so for a speed of 126
rot / min the time is 0745 s, and for a speed of
497 rot / min the time is 0.120 s.
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ANALIZA CINEMATICA A MECANISMULUI PATRULATER MANIVELA-BALANSIER

Abstract: In cadrul acestei lucrari s-au determinat pe baza functiilor de transmitere variatile vitezelor si acceleratiilor
unghiulare pentru diferite turatii ale motorului de antrenare si pentru diferite lungimii ale manivelei mecanismului,
mecanismul facnd parte din componenta standului de incercat cuplaje unisens. Pentru aceasta s-a realizat un

program care sa permita afisarea grafica a acestora.
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