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Abstract

For improving the reliability and efficiency of the dynamic analysis for planar parallel mechanism,
the corresponding vector bond graph procedure is proposed. From the moving constraint rela-
tions between components of 3-PPR planar parallel mechanism, the corresponding vector bond
graph model of the mechanism is made by assembling the vector bond graph models of planar ri-
gid body, revolute joint and translational joint. For the problem of differential causality loop
brought by nonlinear geometric constraints between components of the mechanism, the corres-
ponding effective method is proposed. As a result, the algebraic difficulty in the mechanism auto-
matic modeling and analysis is overcome. By the corresponding algorithm, the computer aided
dynamic modeling and analysis of 3-PPR parallel mechanism is realized. By a practical example
system, the reliability and validity of the procedure proposed are illustrated.
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Figure 1. The diagram of 3-PPR planar parallel mechanism
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Figure 2. The vector bond graph of component A;B;
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Figure 3. The vector bond graph of
component B/C,
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Figure 4. The vector bond graph of moving chain i
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Figure 7. The vector bond graph of 3-PPR planar parallel mechanism
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Figure 8. The driving force of component A;B;

& 8. 1EMAEMMY AB; EHIIREN

6.02

5.98

3

5.96 -

594

LRI I1E )1 2a J(N)

592

5.9

5.88 i i i i
0 05 1 15 2 25 3

FFIE] t/s

Figure 9. The resultant constraint force of slip joint A;
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Figure 10. The resultant constraint force of slip joint B;
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Figure 11. The resultant constraint force of revolute joint C,

11. ¥z C, RNARKNEN

4, g5ig

ASCHET— T IS S RSB B e i e 1 1 B e & B TR 1) 3-PPR 2B T T S A LA [
SRR, BELARI . SR N E J7 2EDW A L R (1 o 2 I SR B I (6 2R, RIS BRI T
TERENRIE R B Ry WRES S5, SCILT BIRHA . 1830333k K 15 3R (1 45
— A I R R, RO R T U I P R B R S R, SEER T R R



Erp, At

I AEUIRRE, R T LN B ) A AR e A B R AR R A . N BRAT 5, DARE AR 7
AL T 3-PPR B HIF R TH N B 2 B S5 00, — @R E LR T iZ R AR SRR
LA FErE . ASCTARBEAR NS 2 B b BT T BN B0 /122 0 ik i s Ah 78, 2 i S 1 B B i
VS ANAERVAE Sk

EHEWH

E %X 3 AR RHF 3400 H (No. 51175272)

SE3#k (References)

[1] FE, fLAE, 7Kk FEEHLES AN =38 K dl[M]. dEat: AU Tl iR AL, 1997: 1-11

[2] ®Eibess. 3-PPR “FHIF BN Z ) =R 1= R 7L [D]: [l 2200 3], KJE: Hrab R &L TR 5
2014

[3] XBAMHAE, EEIG, E. VIMRBEUAEIEARIM] Jbant &SHHE HARE, 2010: 1-9.

[4] Karnopp, D.C., Margolis, D.L. and Rosenberg, R.C. (2000) System Dynamics: Modeling and Simulation of Mecha-
tronic Systems. Wiley, New York, 1-351.

[5] Kumar, A., Pathak, P.M. and Sukavanam, N. (2013) Trajectory Control of Two DOF Rigid-flexible Space Robot by A
Virtual Space Vehicle. Robotics and Autonomous Systems, 61, 473-482. http://dx.doi.org/10.1016/j.robot.2013.01.004

[6] Cipek, M., Pavkovi¢, D. and Petri¢, J. (2013) A Control-Orientied Simulation Model of Power-Split Hybrid Electric
Vehicle. Application Energy, 101, 121-133. http://dx.doi.org/10.1016/j.apenergy.2012.07.006

[l EHX, &) ETEHEEMNZARRSIE 350k E LUK F EYUR T, 2007, 18(17): 2137-2141.

[8] Behzadipour, S. and Khajepour, A. (2006) Causality in Vector Bond Graph and Its Application to Modelling of
Multi-Body Dynamic Systems. Simulation. Modelling Practice and Theory, 14, 279-295.
http://dx.doi.org/10.1016/j.simpat.2005.06.001

[0 EHX, EPGUE. RSN AU B EE 1 2 H7 A A EVA[I]. HLAE 3, 2016, 40(1): 77-81.

Hans ;X
TR EREZI RS :

BRaRTEHARS (QQ. Tl A B )
I VL HC i A & AT

24 /INEF DL SRS I T A e 1)

TR (A LR 3R ST

TV AT PR

MR

A 4% 7 e FAET IS A AL

AEE S http://www.hanspub.org/Submission.aspx
HAFIHEAE : met@hanspub.org

NogapwhpRE



http://dx.doi.org/10.1016/j.robot.2013.01.004
http://dx.doi.org/10.1016/j.apenergy.2012.07.006
http://dx.doi.org/10.1016/j.simpat.2005.06.001
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	The Dynamic Analysis for 3-PPR Planar Parallel Mechanism Based on Vector Bond Graph Method
	Abstract
	Keywords
	基于向量键合图法的3-PPR型平面并联机构动力学分析
	摘  要
	关键词
	1. 引言
	2. 3-PPR型平面并联机构向量键合图模型
	3. 实际算例
	4. 结论
	基金项目
	参考文献 (References)

