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Statics Analysis of A Parallel Mechanism with Different Placement Positions

CHI Teng-teng, WANG Nan, ZHOU Sha-sha, LIU Qing-yang
(Hebei University of Engineering, Handan 056038, China)

ABSTRACT: It aims to analyze the statics characteristics of packaging parallel mechanism 2-RPU/SPR and other three
kinds of 2R1T parallel mechanisms 2-UPR/SPR, 2-UPR/RPS and 2-RPU/RPS derived from its different placement posi-
tions of motion pair based on Matlab and make comparison among them. Mathematical model of statics was created by
screw theory method for the four parallel mechanisms; and then programming models were established by Matlab soft-
ware. Statics characteristics were analyzed for the four mechanisms by Matlab in two circumstances. The driving force of
2-RPU/SPR was relatively small compared with other three mechanisms; the equivalent force and driving force of
2-RPU/SPR changed less than the other three mechanisms. Under the same output of mobile platform, 2-RPU/SPR was
easier to control and drive, and its flexibility was higher than the other three. Under the same pose of mobile platform, the
anti-interference ability of 2-RPU/SPR was better. To sum up, the parallel mechanism 2-RPU/SPR is better than the other
three mechanisms. It has more practical application prospect in high precision packaging engineering.

KEY WORDS: parallel mechanism; screw theory; statics; Matlab

FHPHUG S BRI, BAWIED . RE BEHR @ JLiRERER L W, B & 00

KR HHEE: 2015-11-01

HEWMHE: BEAAAFEEL (51075118)

TEEZE . wMis (1987—), B, TaBMA, MEFR L, THF @A RRIAZ T B A EESE,

WIHEE: Td (1957—), B, ThIRA, ThIRBXPHIZ, W, ZEHRT 64 IR B RESL,



158 - % TR

2016 4F- 9 H

Mo JFERMLA BN FHAE Tk ALAEs A . BEI7 A . JF
WRALIR . SR s 2, ril, EWNIMEZ
T IFERAL AT T 20058 BRiE e . FhNJE: .
X L3 25 1) 5 1 piy BE T BRHLEY 4-UPS-RPS (1932 3
SEHEAT T 50T, BT AR 4-UPS/UPR JEEKAHL
PR 120047 T 43 . BB RS0 25 18] 5
JE IR R ML iz 3h 27 3 4T T 4k %3t . Damien
Chablat, Philippe Wenger™™ XJ = F %% Jf It #HL K&
Orthoglide 7E 11 T 0 H W i 25 AL EA T T 3 Ak
5%, Jongwon KimV& i fin T v i FE AL 14
TUARWREN AT T3 581, Kong Xianwen, Yan
Jin'*T%F = [ oh EE BB R AT ML S AT S
YOG AT T 275 5% o PRI 7E e T

P U A AR g B N P 25 8], E 458 P HTRIBESE |

FA, HOMBEETY, XS HAHXMETE T
J¥, e HERS AR EISE 5, JUHAE R
e TREH RIS B, w2 i B A Ak 1 1o
Gk (RS SR N & [ A S V¥ N NE - =T E R
BT NRHWARERZE . BRI R EES S
P P R A R A R B OB R R

SCHVER X —Fp R I HR LA 2-RPU/SPR 47
TE SRR, e B R 43 By A Al LA 27 Bk
i BN Y — R E S T i, AR R R ML
I VB FEAR S92, SCH 2 PR TE B E X I BRALAL
2-RPU/SPR L) S [ H: Gz 3y G428 A7 A [R) A A
i 3 P JfEEHLA 2-UPR/SPR, 2-UPR/RPS i
2-RPU/RPS iz sl 2 A7 A, ik imi o i e
O RO R IR E R, BN AR R 5 i IR e
FRE SR A5 A 24 OB R B S e
Matlab 57 4 NP R S22 R F R
g7 2 P OLHEAT 05 BT . (D)ZESI TG AH R &
i — A E RS Hesh T Fy, 87 & G EEA
PIALE A, SRIFERLA RIS J7, IF e
TIRPES s (2)TE 8- 5 FH R A7 B ite o — 4 Fifi 2 15
2SS YEsh T1 Fay, T BARUESG N SL Ak 77 )5 3h

T B AL IR AR T AL, SRAF R MRS 1,

I HAENTILS .
1 FEHATHT
4 FOFBRALA LI 1, o BERER25008

55 R NHShE; P oMBShAEL; S hERE];
U NIRITEL

¢ 2-RPU/RPS
K1 JFERHLAE IR o

Fig.1 The parallel mechanism in the initial configuration
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Tab.1 The Equivalent Restraint and Driving Force of the Four Parallel Mechanisms
FRIXHLAY SN SN SN wi/N wo/N wy/N
2-RPU/SPR 24.2857 30.0000 26.6667 69.6587 89.8651 13.8889
2-UPR/SPR 10.6250 30.0000 26.6667 148.4720 111.0518 30.3819
2-UPR/RPS 10.6250 21.0400 53.3333 176.0910 238.6709 30.3819
2-RPU/RPS 24.2857 21.0400 53.3333 197.2778 217.4841 13.8889
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