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Abstract

Forward kinematics . workspace and singularity are three of the biggest
problem in parallel kinematic manipulator. These problem can be solved well in the
dissertation on 3UPU, which is the basis of study and application.

At the aspect of kinematics, forward and inverse displacement of similar
platform 3UPU is studied using vector method and the result is a quadratic equation.
The singular position of similar platform 3UPU reached by algebraical method is
identical to the position of general 3UPU analysized by vector method. The
workspace of similar platform 3UPU is the workspace intersection of three open
chains, which is a cone approximately. The emulation software basing on VC++ and
Open GL can simulate workspace and producing workpiece.

At the aspect of CNC hardware, principal and subordinate structure is adopted,
in which IPC works as principal computer and motional controller acts as
subordinate computer. CNC software is designed using modularized structure,
including general module. man-machine interface module. pretreatment module.

explaining and executing command module and so on.

Key words: parallel manipulator. 3UPU. displacement analysis. workspace.
singularity. emulational software. CNC system
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2) HBHAKMEZEHENERESH B HEHEMRIELK, (€8 b E%RE KN
AMBEAKEGRE, € THRKOERHE A

3)6 HHEFBIAKTEZRA: SIFEREMESERBE, KiEa) & X
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XGRS FE 3 B R FFEHUR EARILE R, 50 R B A BE I R A7 AE
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CLeB BR LA R SEEREE 3 B el BE, 2T 58 A 7R B K A 0 2 AR A = n AR k.
XM EMEE M HIEE, mMETETEK, LIREEFENEM
MEAMBRFRS. FREIAT, FERAAEIHTEXRTALK 3 Bl
5 FIUMAEANAEE, IR 3 BHEFRNARRE L E.



P AL LR K 2T 24T 18 S

2.2 3UPU #BHLH 5 3RRPRR HFEHLA e

A 3UPU FHEXHLM I B 2.1 BT/~ U R 78 1R 52 B (universal pair),P &
7~ 5 &l (prismatic pair). BNV HZFE. BFEEM=FMBAMK, FIH =%
IR K OE 3 F & Mk 6,5 5% 58 6458 B 52 5w 8O — A o] 4 48 () 3% 4T (i 3 A
EATH— N BRAR), RERIAMEEED . FHFE L, @EdEK3EM LK
BahalEM Y, ATi#shsh FEESE =8 HEF3).

-HFe

- PR

& 2.1: 3UPU FFEEHL# B 2.2 H18% A 1L = B8 BE B HLER

K 22 B—GLNABEANEMPHENS A =RILEKIKBEEFE S
EHFEENE=AE:; MFER=FBRELERRERFEERE, FHF—
F P EF & RFEFD), BB HRGEE =R MGE, MRS 30 F &
HERET LR =8 HE L RIENNEES), L BEN T EER,

DA _E PP B A BB, 3UPU FFBX LI S5 /I R 52, 5 Tl . o AL 88 Ak =8
HLER 5 4 B i 89 3hHl44, @ I-Fh LA AR R~F, XFE XK 7 FahHl
W5 =% B TWRA 6, #iMSBVUR TETEBSE /D, #2608 X, 6l
ERABESRE.

P 2.3 Brs 8 3RRPRR FEHLM, B EHB)F 5. #F &M =KB4HMN,
R £ - ¥ 3| (Revolute pair), P R/~ #)&El(prismatic pair), &8 i # 3h & K
E=ED . #FE, BehEF EKBIE, T FEED.

i 2.4 fros: 3RRPRR YRS EMRE — R LB K SR (H
UANEA . WAl — BRI ). 2 3RRPRR L9 & — & & 44 3t i
4 3UPU HL#, thit &2 i%,3UPU HEXHL# 2 3RRPRR HEXHLM B — M5 H . Bk
Z A% L LA T B AIE BA -
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B 2.3: 3RRPRR HEEHL# B 2.4 3RRPRR JFEEHLKY 28 i bl 7= & &

i=1,2,3 &7~ 3RRPRR H XL F BB 7450, j=1,2,3,4 "R i P AT AL bR R
FEFBNEFE R FEMRREM) . EHMBIRRS, P, Bz BE5F A

)R, X, Wi ERE j & S5HE -1 At EL, X, A
X, RZ, %50, 3, MY, % “HFEN” HE. BLmEW HEMZ,, ®
MR EW, HEMZ, . WESFSEFS, DARIEDFEN=ABALHE

w,(=123)hEE, T3 FeEshmEt. HE 2.4 0740:

me =R, G, R, G, R, Gy, "W, (2-1)
Hepr,

[cosf, —sinf, 0

R,=|sinf, cosf, O =123 (2-2)
| 0 0 1
10 0

G,=|0 cosa, -sina, i=1.2,3 (2-3)
0 sina; cose,

0, A X, SHX,KRA, o, RMZ, 58 Z,,, K%M H,=R,G, £

MARR S, BIBERR S, 09 3x3 SEREE B, W, R IR W, FEARIRR S,

10



P 2 B R K B A A 1 3

H, "W, RANEW, ELFFRS, PHE. EHHEUT &M

a, =0 (2-4)
Q,; =, (2-5)
0, =0, (2-6)
LGIECE
G, =1 (2-7)
G,G;, =1 . (2-8)
R,R, =1 (2-9)

H2-1)s (2-7)~ (2-8) (2-9)ATH#EH :
‘W, =R, W, (2-10)
HE 2.4 50 w,=[0 0 1], XFEH©2-2). (2-10)78:
‘w,=[o o 1]’ =rw, (2-11)
FRA R B, EARFRR S, PEIE W, =[0 0 1], #i-11)A4%n:
W, =W, (2-12)
HTH#Z, BEEeEfFe L, R mEwW, HEMZ,, TUW, 2% &.HQ-12)
e PALEEW, BRE-AEE, KASEEEHTE LN Z, FIT. XH¥, &

B EW,~ Wy W, HERNFEE5HAALREW, . W, W, HfiEKHF
BIREFAT, BT EREF.
2 EEF R, TSN E BERTE TR
F:aN-n-gm (2-13)
Kb NAZHHHEH R, Pih i RIE 5

3UPU HLMILH 8 M (B3N, B F & . W& E 2 REF). 3 /M85

fl. 6 MRIEEL, Bl: N=8,Ps=3,P4=6,P3=P,=P\=0, 3UPU LA B HHEH F b :
11



