12551 W 2014 43 A
1672-6553/2014/12(1)/067-7

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol. 12 No. 1
Mar. 2014

TE BTSRRI 2R SRR

BERT ORBEN

e -7h

B

5k 4 357

(L N AR B S T TR B, N 535099) (2. ) PRZADUM T a2 be, B33 530004) (3. [RHBIAHARBIZBE, Fiat 210031)

WE LLF0F i = B i R TS UL S 1, s FERA% B 53R S T UL 1 AR B g 2 AR SR A
BT A TSR RGE) S35 BEMTAT X HC P ER ] AR GE 0 1 SR ms 2EA T TS, 2 T WAL 9R Sl T F- S8 4
il B AL R HC R Bl 5 () B WY 32 FBSON F05 B0t 17— FVBR-PID XURE 2 ] 2 00 HEtE AT 05 EL A0 A 2521
BN BE TR S A4 T A R R R I ) B TR TRD AT T IR ) A5 T TR HAT B R RE, B R

ENIDE AT
XR ZAMEAEIE, 2L, s,
DoI: 10.6052/1672-6553-2013-071

51

T

FEIRALT 2 N T 0l S | RS 1
RAREF A It 77 1, 5 2 B AU
FPETY. WORAZ AL R A LA TR o R TS
RZIZABNEF A (BT AE R R R E A
T2 MEZER ey A i AN Tl 458 R AL PRI i
XAZHHLZ Ty NEHZHRHL, PF 2 RBUZ i MLt A
AR A L 1 3R S HUR A AL LA 28
HUEA YRR, AR i, REIE RS 45 6 1L
TAEFEE SRS A R AL G B o BE DL A
P B &M e K2 2 HANRESE R 1 272 2 4 3l
. TR TAREHUBR S I IR BE 7R PR (R AR

Z A WA R PR 5 T HEARA
PSS =0, 2 A B AT P U 2 DU AR
LB ILAS & 101, B i S Al 90
i IR REBE 15 B S s R AR AR R AL b
22 90 41K LK, A & X BT R AL I BF 52 7%
BT R EN, AT 8B A
B LE A R AT LR (9 FE 7 BL G BF
e S AR ) TR IZ R

e 2 B B T PEALA N T2 48 AL A8 3
ARIEIY LR TRITE Pk i N R IR WP

2012-10-10 Y FI4E 1 F5,2013-04-17 W B & ekks.

EM-PID ]

P LS - 55— 0 D - 1 = B AT AL,
AR SE ST 500 b PP L, T ok 2 A
S B A S A s [ P A2 R 1 i 5 2 R
Or SRR TR A3, e Bk ) R P LR Sl
SR BB LSRR S IR A SR, X R
S HIL AT 5 (o 3t S B E AL s sl L, B
TR TASBCZERA R, BEFCIRIBUE R G F B 1F I
TR BEEER AR RS AS 5 5 5 T i 4 R
HR SN 93l P 5 % sl i) 75 2K AU R B2 R P 4
by JRERE S5 R2E RBUN, I H TR SRS ALY
Er eI O V[ i A NN DA R € e 8 S
A5k G BRI AT T 00K 5l 2 AT 4 e A B4
Ab BT S E IR 22 ABRR DGy iR 2E AR (R

Five bar mechanism part

Bucket
\

\\
K ) \ 7 \':)0

"’ Bucket adjusting part

Driving motors

KL BRI T WA 25 A 7R TR 1A

Fig. 1 Prototype of the executive mechanism of the novel excavator
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Fig. 4 Response curves of the parameters
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DYNAMIC MODELING AND CONTROLLER DESIGN OF A PLANAR 3-D
OF CONTROLLABLE EXCAVATING MECHANISM *

Pan Yuchen'? Cai Ganwei’’® Wu Duchao’ Zhang Jinling® Gao Dezhong’
(1. College of Physics and Electronic Qinzhou University, Qinzhou 535099, China)
(2. College of Mechanical Engineering ,Guangxi University,Nanning 530004 , China )
(3. Guodian Science and Technology Research Institute ,Nanjing 210031, China)

Abstract By using Lagrangian methods, the rigid body dynamics model was established for a planar 3-DOF con-
trollable excavating mechanism. Based on the system generalized forces of the three driven bars, the control strat-
egy of the semi-closed loop control system was studied. A Fuzzy-PID dual-mode controller was introduced and an-
alyzed by using fuzzy algorithm based on the mathematical model of mechanism driven components-AC servo mo-
tors. The simulation results indicate that the proposed controller has better performance in overshoot, adjusting

time, rise time and anti-interference ability, which can satisfy the control requirements of the system.

Key words multi degree-of-freedom controllable mechanism, excavator, dynamics, fuzzy-PID control
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