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Computer-Aided Kinematic
Multiloop Mechanism
Uncoupled-Con-

Interactive computer-aided analysis of mechanical systems has recently been undergoing an
evolution due to highly efficient computer graphics. The industrial implementation of state-of-
the-art analytical developments in mechanisms has been facilitated by computer-aided design
packages because these rigid-body mechanism analysis programs dramatically reduce the time

required for linkage design. This paper proposes a component modular approach to computer-

aided kinematic motion analysis for general planar multiloop mechanisms. Most multiloop

mechanisms can be decomposed into serveral components. The kinematic properties (position,
velocity, and acceleration) of every node can then be determined from the kinematic analysis of
the corresponding component modules by a closed-form solution procedure. In this paper, 8 types
of modules are defined and formulations for kinematic analysis of the component modules are
derived. Then a computer-aided kinematic analysis program is developed using the proposed
approach and the solution procedure of an example shows the effectiveness and accuracy on the

approach.
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Fig. 1 A general multiloop mechanism
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Fig. 2 Components of the multiloop mechanism
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4.1 Input-Link Module(Type 1)
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Fig. 6 Sliding revolute-end component module
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Fig. 7 Solid link component module
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QOCAD ~ ORAPMICS ORIENTED COMPUTER AIDED DESI0M r CASDAA = STATIC AND DYMARIC AMALYELS OF FLEXTILE MECHANISN

KINEMATIC ANALYSIS
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FOR POINT 1 IMPUT MNODE MO = &
FOR POINT @ 1WPUT MODE MO * B

INPUT ROTATING SPEED (¢ IN CCV) = 80

DRTA OK, CYAXY ¥
Wit RETURN

CASL TITLE- SAPLE

Fig. 12 Screen output of Input component to module 1
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CASE TITLE- SMWLE
Fig. 13 Screen output of dyad component to module 2
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Fig. 14 Screen

output of solid link to module 4
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Fig. 15 Screen output of dyad component to module 2



1894 A F 0z
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Fig. 16 Screen output of solid link to module 5
Table 1 Postions and accelerations of nodes
Total Nodes =10
Rotating Speed =20 rad/sec
Input-link Angle=75 degree
. Units =mm, mm/sec?
Node Positions Accelerations Slider Acc.
No. X Y X Y X Y
1 0.000 0.000 0.00 0.0
2 32.868 122.682 —13139.42 —49072.80
3 197.841 217.932 —25130.76 —29819.60
4 362.712 313.182 —35077.40 —14112.24
5 362.712 160.782 ~17538.70 —7056.12 —7048.50 —11793.22
6 362.712 8.372 0.00 0.00
7 489.712 541.782 —11658.60 2821.94
8 489.712 541.782 0.00 0.00
9 70.841 437.896 9398.00 —19679.92
10 —149.123 310.896 0.00 0.00
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Table 2 Angular Accelerations of Links

Link between Angular Acceleration

Node and Node (rad/sec?)

1 2 0.00

2 97.55

3 4 97.55

4 5 115.10

5 6 115.10

6 7 115.10

7 8 —30.60

8 9 —137.70

9 10 -85.10
= JERE Ve A Ager] I 99X
of AXMEE FI7] Y47 NS Eolmg
Table 12 7t Ao 939} 7& PR EL B
o33 Qew, Table 2+ 7z #as #Arsless
AAstz e}, olF AL gAY A} 5% A
Abel 7o 20rad/sec3] W4 Aol sjntRlc),
dd%el Aol et 2 e A9 AbE o
gasl Artersl e Wsheh, Fig 172
dHEHarzt gAdE AALwe) 4 HAE9 HAF

Fig. 17 Screen output of kinematic motion with whole
rotation
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