i 2ty L#A ROBOT Vo 88

ML APLAG TS

£ 48 Wt
AERMEMERKFEFABFRET, 100083)

W B AXFRFTRBETANAMENBANAERGZRITN S T HN N ARG, U&HA
BXVWRNBALNESCI TN LEAT EEME BRI ARAZRBEH R, LT TEZENTTF
FrAMEBTELOAASERBE. FRRRYNBAGEEIFTBE, WERANSFRERTHAANFR.

x@iF:, NBA K NAXK

1 5|8

MBS AV RUEREEE L% E . Duffy F 1987 EREHHEE, SEFRILEANN
BISR Y, B) Y4 F I 2% Uk B 46 R (L B 0 5 1T FT RE 642 30 22 18], 38 SL BT FE 0L 2% A 19 3B P i
h 55 B RS X R M R, HE ST B0 HUME B 6 A Sk, T R
BEEER T2 E R Tk RN ILEM ARSI E. B2 4R 020X 75 @6y X8, LK

EXT L HHENFANRENE RS ’
| FX G B REREBERABITE, TR AR UNRETETE B RE R ERENE
I SRR AT SR LA A AU B R LA AAUAG B0 T S T AE AL AR A T4 22 18] ) AR R
B HE AP S Z VMR, S LA E & T2 45 R

2 SEREHEEXNEE
2.1 2HRATERLHTGR

B1 AREMEE
HMRVEANEZE, EVS AN MG LYBEEFHENLIRR. LIRENREXRA
Denavit-Hartenberg JEN, & 1 Fi/R. WELIHRO. X. Y. Z. PFHESEE P HLIEN -
(0,0,p) , R FHMBESHMHE a,b HFFREAHH0,0,D7,(1,0,00". X P SESF

T BRUBANERARATFRERERHRE. WM E,1992-09-18



6 M oB A 7 ’ 19934E 11 A

BARE O Xo Yo Zo FRILIR A (x,5,2) sa5b l’ﬂ%ﬁ‘ﬁil’ﬁl%giﬁ(l’m,ﬁf 5uv,w)", Bl

B FRRFROMEEFDT
z [, u 0 0 1
0 0 O
7" U = (Moo ) (Moo, Yo (M, 3o (M, 1,0
Z n w »p 1 0
1 0 0 , 1 0 0
AP MR 4X4 AR ERER, X—BRIERDN .
cosf; — sinfcosa;  sinfsing;  h;cosf,
. |sinf;  cosfjcosa;  — cosfsing; h;sing;
EM.',']= .
: sina;; cosq;; S
0 0 0 1

2.2 IHERRIGIROER

REBNBAFHRSEL P STESH— ’i‘ﬂ%ﬂ‘ﬁi@& EHFHBRT L E, WA 2@
FER B B RT REAE S LB IE LA P ARG, TR b AR ERE, FFZ A TIERR
TAERR B &G — & B — FR AT A8, ARG 51 A0 R B4 5 AR Bk 0 KO R L ) R AT
BRI UZHA, LU EROREBVIM TR P XS EKE. Hl, b T LR E&ai, &
ARETE FEB TAERRERBEY A4 G ERN S n 4 2 EBRH, FRBNER
A B0 REE R R R LU E o o089 AR /D B S, AR RRTE A9 B BUCR B T ik

(DEACTAERE A n NKFFE 3% 180°/ (n+ 1D BEE PR S FF R UIR, B M n NG
BEE (n B3 FO.

(2) BN ER LR HE EAHNS K FERRBOXSELHE, 85— RIN WL

A B BB RO

M, = 2(n + 1)cos(
A M, hiRiE W4 SEL

=102, 4B R R R B X ) = AP, SR M=1.
2.3 - RHESSTHEHRE EMEANXR .
BT REVLE AT LA P OERTITHE BREEH T HE R 02515
ERFES a,b MRS THERE E SR EG,NDZEAHXR. BIXMBIRS a FH&:
(,m,n)" = (sinYcosf sin¥sind cos?)”

b ﬁﬁﬁ’]?fﬁﬁ’?i[u,v,wy jb :

T ' . ’
n+11) (1—091929"')

_mzn_on mcosf
“ (lyl ) ) Iy
_ cosf zn
N i
_ = b+ Vb — 4ac
2a :

AT



"15% 6 #f : B 2%, NBANBAIERER 7

a=m®+ n% b=— 2cosB « m vm® + n’;
¢ = (m* + I*)(m* + n*)cos® — Bl*n?;

—n m
V= W kL

HULERTUEL, FENESERNETR Lmon,u,v,w BHREIR 0,7, HEH 8 7

REL 7,0 H—MH KRB, B AR Frf M U T B THAREEHM EKN. 4 6,
Y BRER 4 B A — KA, T 35 K BTRR I B B R B A FRES (LA 20)).

o E(,m,n)
(o.y..z;<

‘E (uyvyw) Y

(a) : )

M2 LHEROBHRLILAXE
3 ABAXINREIHE

3.1 REMEN
A L3S N ST — (5 55 B T LA LA SRR H 575 5 90 L. UM S R T 4T O BLA BT AR —
ETFEE. WTF TS P TR ENAEZARZ N P S THERER, SR R%E
PR N R TR . S SLBN V, A AL P SR AW XY
|4

(Zl-ﬁ
AP L AYSBA ITFERRE. Hatiﬁ‘f%ﬂi)ﬁﬂ’ﬁtd\ﬁﬂk?m%ﬁ)\ FHZXE TS P YE
BEABEAE /1, B T FHEEZ A R BRE.
3.2 REGWHE
MREE TR, KA SEMEHS R LR E HREAHN. REVTHNXBETERE
BB XA AR VK. e TR R G 18 DX A T4 AH 2 5T S X AR 77 SR LR 44 R b LA R
RT3 5% B B 0 SR RO B 0 W LU 6 8 T RE R 381 IX /. BRURBOR TSR I T
BB P A O R TR, S8 AT B, 18 TR B E B B BR BRI G FOR
HESBIZENERBREEZTITBRBRIEMEHEAXTER, IHFELRT Z A3
RV EERE R X. ART 5 B2 LA CT Yy —#8, B — R PIEH X B9 F i &9 5 W) fE At 15
X, 4P 3 Bi7R. 24Y1%) - HUR 45 % , 7 BN %) T T 6] &9 BE 85 S 45 /) B, BT W R 1 X YA,
WEE T XEHHHREERERRE, BrAFRZ A UK. Bra T SO AR FR
FOEN % BT BE R K AY R AR, BD

Artp b

V = 21},-
i=1



'8 . & A . 1993411 A

Ao BE AT R KR mBRET
BT S., U~ ALK B ALY
v, = Sih,

R b KB AT RN E,DFHRE X, X
ZIEBBER. Zit, RBREEMFBEES T RE
I (REEHRER S. ,

S: A LGE Y1 EI P 5 W) AR RE R X Ay R 218
B EXMENEDNRTER z=6, E5RETIT
BRI AR (v, 2) W FHEE

Yo — N

iz y=;2—_—x—l(b—xn)+yx
) - z=£%;%@—xo+%
i, : R W (2, 3125 (2 32 2) 5 S BBR L BAFFI %
E TR B R EZEEHHARBAE
# G - ). BEEFEN B (yisz)yi=1,, k AP
wl A H Y Yaur s Yorins Zoax s Zoia A5 B KT B E R L5 B m
Yein You TFE BRI — M A TER. WE 4 TR,

AR TEHRTEE IR BB N
ZEITERATVEREX SN HHEZHEHR R
BRI S B RSA X HER LE RS TRABFHLTER, B EH XA BTERE
- B 4 PEBR I HAT R E A RBECH T M RER S..

4 RERBESFEEHE

ATHFRIBARD TEZ R RES G ER, BRRAFEE 8 THEZRSEB mX
n Xk A PUE R nonsk 53508 25y, 2 FEFRED, 23T HENME RO REE EURBT
LB R

B4 JEART R BETH

A, = fz,y,2)
LRGSR RS AR R R B E T BB AR TEZA N RE S G HE.
AEREFEER, THRERRRIAH R BRMEE, ] y=const, A,,=f(z,2),E
RARTE y=const VH EHIRESA. EXETE LB RERBROAFRE, E45SHEM L, B
B—RIEREME, D IHLZTH EREN S HFA.

5 EESMMTRHK

W LRI ] T K 7E SGT ¥ ik se il , R EB L i R A L -
(D) MNBALEZEERE S BN (2, D ERF XS R EME, FRER A R W RERE
X 4 =2 0 LAY,

)XY AR — y=const MEHATREST, R RESAE, FARBEETES

& HFPPIBUS , EREMIFYITHRAFRE.



15 % 6 38 R 9%, NBAVMWZERER -9

SRR 5K, A AL, B — 2 930 A, BEAE & FA T B st BB
NS O S

6 HEH.PUMA-560 BIHEAIEEST

PUMA-560 #HLIRIEI WA 5, MM AHS RS EHSHERRLE 1.
HHIEZEPEATELRD,“2", “3"HREME, REREIM NI RE RS TR 2.

#* 1 PUMA-560 £ R S5EsH2WHEE

a h b Qo o,

1 90° - 0 —135° 135°

‘2 0° 0 (1] —Q° 90°

3 | 90° 80 0 —140° 140°

4 | 90° 0 a=101 | —180° 180°

5 90° 0 [+ —115° 115°

g~ P 0 | —180°| 180°

B 5 PUMA-560 HligfE 7] - | 0 | 155 - -
Rz HRALERAREMN %t B A 17, “2” ,“3" iy 7 B Bl 8 X 4 6 2O
THA 2 4 ERE 4B 6, & 7 fE 8 . i 2 58 6~8 &

1 130,0,0 0. 001733 AUEH, TESH 1-2-3L, HTHREHENE,
2 ‘i::’g:? gggz:i‘l’ THERIVEHAT 1T XEEBEFERE.
PUMA-560 T4 H LRI SR FM L NE 9.
HRFEETTEEMAEN B LB TOREEARZE G N, KXY tHER2aIERER
g EPTHIEZE EBHREAZKTTH.

THETHIH

B8 LTHER“I"HTIHHEK . B9 PUMA-560 F4H LHWSREMR

o E B TRERE, RE—IUEH



10 MoB A 19934 11 B

7 i

B HRBHIE AT REIE, RAL RO RE A% HFESEAE R
A BA B ABCR. X TR G aE, B, MMM ER BT AR FE.

£ ¥ X ®

1 R N HMBATEZEILMHETFR. ERMEMRKEELIL X, 1992,6

2 Kk . ZHNAMSFSES(EM. LR T d R, L5, 1984;3

3 6 WHBAFFOFURRBERR. LRMEMERXEAL IR, 199043

4 CEMIRGE,R.C MEBH.S. AL PEBHE KR, JL3,1989,10

5 Young L, Duffy J. A theory for the articulation of planar robots. Journal of Mechanisms Transmissions and Automation
in Design, March 1987

STUDY OF FLEXIBILITY FOR ROBOT MECHANISM

WU Jian SUN Xingchu
(Institute of Robot, Beijing Univ of Aero & Astro, 100083)

Abstract

In this paper we study and initiate the quantitative calculating method of the flexibility of a robot manipula-
tor with 6 degrees of freedom and develop the related software. Also, on the SGI working station, we have, .
with various typical articulated robot manipulators as examples, realized the quantitative analysis and graphic
simulation of the flexibility and drawn iso-flexibility curves in the working space, to provide a tool for obsta-
cle avoiding and path planning of robot.

Key words: robot machanigm flexibility of mechanism. -
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THE ERROR CONFIGURATION MODULE OF ROBOT
MANIPULATORS AND ITS APPLICATION IN
ACCURACY ANALYSIS AND SYNTHESIS

HUANG Zhen KONG Xianwen
(Yanshan University ,Qinhuangdao 066004) (Southeast University).

- _ Abstract

“Based on the error analysis by means of influence coefficient method, a new concept-error configuration
module is presented in the paper. The definition of the new concept is given, its characteristic and calculating
formulas are discussed. Its application in accuracy analysis and synthesis are discussed as well. The applica-
tion and design accuracy of the manipulators can be more improved.

Key words: robot error analysis .

(KX F—HEH £, 5,579 #8224 ALK NBANBE , TENRHE.)



