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Power distribution of a given trajectory generation for a

hybrid-driven five-bar mechanism
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Abstract: A hybrid-driving five-bar linkage mechanism is a new type of mechanism. The hybrid mechanism is a configuration
combining the motions of two characteristically different electric motors by means of a five-bar mechanism to produce programma-
ble output. Based on the study of the workspace of a hybrid-drive five-bar mechanism, the analysis of inverse kinematics and dy-
namics of the mechanism was developed, and a mathematical model of power calculation was obtained. In order to perform time-var-
iety successive trajectory tracking, the PD control algorithm was applied to control the servo motor. The trajectory generation such as
beeline and parabola was simulated with Matlab, and then the law of power distribution of trajectory generation was obtained.
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Fig.1 Workspace of five-bar linkage
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Fig.2 Diagram of hybrid-driven five-bar linkage
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Table 1 Parameters of five-bar mechanism

S8 m/ke  [/m l/m L/(x10kg' ')

1 0.12 0.10 0.007 0.912
2 0.29 0.08 0.029 0.651
3 0.42 0.25 0.125 3.982
4 0.42 0.25 0.125 3.982
5 — 0.25 — —
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Fig.3  Servo motor motion of tracking line trajectory
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Fig.4  Servo motor motion of tracking parabola trajectory
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Fig.5 Power distribution and line trajectory tracking
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Fig.6  Power distribution and parabolar trajectory tracking

Orb CIRG AT LG B9 TAE 2 ), g s 1
SEBRBIE  h TR A A T IR AR RO AR R X
WU SEBPUR AT T 05is sh 22 70 A, 5 H 45 145 1
T ARl R S HILE Bl i R L S i IS B g g A
oA A3 TR A S A TOAT MR B S B R 2 R4
SRR e AT A B T AU S BN R B
BuB AL, B S AR B R RS
AT 7S L R PUB I, BER HZRER
BRI i L SATL I AR R O . 7 S B ) £ B
Wt D LT 1R 3 K, 5] Al FE S LD AR T

I
SE

[1] HERMAN J. VAN de Straete. Hybrid cam mechanisms [ J] .
IEEE/ASME Transactions of Mechatronics, 1996, 1(4):284-
289.

[2] GREENOUGH J D. Design of hybrid machine[ C]// Proceed-
ings of the 9" World Congress on the Theory of Machines and
Mechanisms. Milano, ltaly: Pergamon Press, 1995: 2501-
2505.

(3] BIEW:, £, 2he7. WA LR 1]

PUBEIT, 2006, 2:1-3.

GE Zheng-hao, REN Zi-wen, LI Xiao-fang. Summarization on

the study of composite driving mechanism[J]. Journal of Ma-

chine Design, 2006, 2:1-3.

Phn%E, ARECH . AU S ML) ] . BUARBE

5HE5E, 2002, 18 (1):17-20.

LI Rui-qin, ZOU Hui-jun. The classification and application of

[4

[l

controlled mechanisms [ J].
2002, 18(1):17-20.

[5] feR4E, 3G, BF-F. SR BOT M. B k-
WA RO AL, 1995: 66-69.
HUA Da-nian, HUA Zhi-hong, 11 Jing-ping. Linkage mecha-
nism design[ M]. Shanghai: Shanghai Technology Publishing
Company, 1995: 66-69.

[6] FATHI Ghorbel . Modeling and PD control of closed-chain me-
chanical systems[C]/ / Proceedings of the 34" IEEE Confer-

Machine Design and Research,

ence on Decision and Control. New Orleans, Louisiana: IEEE
Control Systems Society, 1995: 540-542.

[7] OUYANG P R, 1l Q, ZHANG W J, et al. Design, modeling
and control of a hybrid machine system[]].

2004, 6(14):1197-1217.

Mechatronics,

(%3 . Th %)



