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Effects of inertia parameters of moving platform on the dynamic
characteristic of flexible parallel mechanism and optimal design
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Abstract: The effects of the inertia parameters of moving platform on the dynamic response, dynamic
stress and natural frequency of flexible parallel mechanisms were studied. The mechanism total mass
function is combined with elastic deformation energy function by using linear weighted method to de-
rive the multiple objective function, and the boundary condition of inertia parameters, motion errors,
natural frequency, dynamic stresses and driving moments are considered as constraint equations to
perform the optimal design. The optimal inertia parameters of moving platform are determined based
on the optimal design. The effects of the inertia parameters are well illustrated through the numerical
simulation of a planar 3-RRR parallel mechanism. The inertia parameters of moving platform are dem-
onstrated to have significant impact on the dynamic response, dynamic stress and natural frequency of
flexible parallel mechanisms, and they should be important parameters for the analysis and design of
the flexible parallel mechanisms.

Key words: moving platform; inertia parameter; dynamic response; natural frequency; dynamic

stress; optimal design

Y 5 B #3:2006-08-21; 4&1T H #7 :2006-09-27.
BE4WE . HEHRB 4B H (No. 50575002) s L BT H SRRl 2% 34 % B 5 B (No. 3062004)



1010

%14 5

1 7]

PiR IR o= Sl = = [| B3 N = W
R VREFEAR VIR 22N HE I S TR — R
R TENLA G b A oy S A N PL
i N2 FIHLAL 27 G50 ) A TR PR . R ERBILAL
Iz M T 22 A U H AR Dy R R S B
ICERE R B A AR L PR i LR
- B RS0 I R R T IT I LAY AR Sy O
(IAEESIR AR

e AR A A 2 A T AL Y T AR
R R A ALY H 0 R BT A AT A
B BRI T R I LA T AT Y
BE A1 Y B i) e K B s AR Y Bl
A EFE A 0 5 BE TR T B — AT T Z 00 Y )
J 5 AT Y M IR 3 25 S BURR A B Y h it (IR R
FE 55 o 5 FEFF A 1 DR 28 1 22 o S IR AL A 7y AF
FEAHEEW I ﬁﬂ B, B 4]k
ZM R HE N ERS

T IR AL Y 2R i 45 4 A (A - D 4
T ALES I LA R SCER I 4 55 SOpH G 1 ¢
WHLE R (O T & C8E 537 & W) ¥4
ALV 6 b A R IF IR BE 6% IF H AR,
T B LA WA AR 2R . BT
FHIFRHAR N LT L& — N2 2 REE
MR G AR Ltk gh 122 R gt . s sh Mt 2
WA RGR Z R RGEE 4. HHT. R IR BEAL
A 1R HROE 0 S 56 F 9 36 AR R Y 26 T Bl o
& WPk 2 BT g ) 2% R R S e Y BF O R
DL SCHR

WE L BT B 0 A R T L AR B
VB b B A S ERAE A MOG T TS ke Y BT A A
T HL S EE B g i sk, 131
G A SRR N — AR S B B S 8
W SR XS HILAE 1Y) Bl g 2 R P 7 A A AT A 5 )

A EMREEIH BRI ZF G152
BT FL 2 7 2 RE I 5 e B R IR BT X AILAG
JoT e LM AR T RE AF H bR A A SR mE R PRI
B ALY B BT A i 4 it 2 25 fdE .

/ B
}I3-7

T VS BRALAG B Ay AR

B 19 3 R S A S IRHLN L 3T &
P A I 0 53 5212 B0 5 [ BL P L] 1.

B ﬁ*

Bl1 o JRBCHLR &5 4 P

Fig. 1 Abridged general view of parallel mechanism
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