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Fig.1  Assembling of topological structure of a multibody system
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Fig.2  Four patterns of topological assembling
(a) BRI PP IR I AT R Fh &S
PP R IS I B E P E N A 1] g i — A~ 9IRSz
.
(b) ZEPI KB AP A — A B AE I
WM I b SIS B v — i i

)43 SCHE I — Ak

(¢) BT RIS PIAR 53 500 I8 T B 46 b
S PR AN 38 114 S, TR IZ S Ja Fa b
SR E TR AT —

(d) B IR WP IR ) & F R P 45
PPl Hh— 3 09 4 2, S I BAS AR A
SOBLS TR

BRI OCIR A P WA 5350 B A B, )
IR LS v 5 YR Bl R AR S A
I, = {k1S, >0 FI5YIAK B E@ IR bR S 5
[= k1S, >0 584 R LAAIWrH i

1) R LA L ez 5 MRS R (a)
WNINZEG A E R AT e bn 8 TR A 1 =
[t e HMEHN LA S, . =1(i,jel).

2) R LR L AR A W
KA (b)) IBINZE G, 4 1% 5 B P AT 5 46 br s
THRG I=LULUIL LT RER 1, B4
Sy =1ijel).

3) A LR L ERAR R S R E S, =0, U HE
By (o) I IR B, 4 1430 50 14 17 81 45
WETHEST ZIE- Uljﬁgﬁl%‘?ﬁjﬂ 1, Ep4 Si+l,j+1 =1
(i,jel).

4) IR L LR EA RS RS, = 1,
AR (d) IR G , Sl AR ANAE.

il , X 2 (d) Bis i RS, 3% 8 5B BE R 4t
A AR AR N -

1 0 0 1 07 1 1 0 1 07
0 0 00O 1 1 0 1
S={0 0 0 0 0}]—=S={0 O O O —
1 0 010 1 0 1
LO 0 0 0 O LO 0 0 0 O
(11 0 1 07 11 1 1 17
1 1010 1 1 1 1 1
S=[0 01 0 I|-»S={1 1 1 1 1
1 1010 11 1 1 1
L0 0 1 0 14 L1 1 1 1 14
(3)

QRS T R A R AR P AT S A F LR
TR GE P ATAE IR0 3, IR B A A DR
TG DI SCA [l o ) — 80, B BR
AT . 2 HEOSA PR S, AR ) W 0 2 T A
JHC Y figk 10l B ) AR DL SRS AR GE I SCIBRAEL A L 22



36 /IS B S|

G T EWIHME R EICHR A B OCHRHE [
T [ A A A B U S, (RO, AR
RGNS L B T — D sh SRl 2, U
W B F Sl PO AT SEBEAY. 58 b B AR
SRR A AR — AN SR A P AR A A e
R T 1, AR I3 A B 6 R e 38 I — A~ ]
%, DRI DR Sy DI . SeBr b, B 2(d) Bis
(285 DU Fof i A R A B B 8 I B 2 DT . 1
an b SCR A XA R S 4 nl il B A i AR B
U .

N T XU AT AR, FATT Al UK iy (1) 53X
Jr i LRI )R Z 8] (8 R HE M e 3 Xy
4t =ATIRME N B T AR Sh Al A
o SRR D TR 4 5 = 0. Bilhn, & 2
(d) s i RGEAE S S il R e, 37 R A 1

BEE IR Z 8] () S IR R
032 3 1

J={3 1 4 4 2 (4)
1 23 40

2 BEIMNIRS

N T CR R FI B S 5 AR 5 2 8] f
BRATR R, E L RAR S W B A 1, IR 5
SR 1), HL5 © A ICER A -

1, (i) =Yk B, ELER = (5)
1,(0) =% H, BRLARS (6)

LER A WIS , FR AT AT AR 25 59 b 2 SR A A
5. R ZR G0 e 5 s 2 I 1 e S B T
F A L e R S T 4 = AT Th T 2R 1 ]
135,

LN BR SR, YR A 2R 58 D A A PR 11
SR 2 . THTE IR A A 2R 5 P AR S A 1 A
fIE Sy Sk FU S — ARk, BRI, e —4
P (BRI AN ) BB 7E J HE R v B0 Y B
0, W R AR IR, S RGP m A
SRS, T A FHRMER 248 00 ny ony =1,
n, —m+1.

PRFN A Sty A 1 [ B, T 5 S TR A 2.
ISR T i a4 R A 2R G 1 5 1 = i O
WRAE R J Th o = A TR A TT 2 S R bR . Fe
T2 R, S B 5 o5 A S A A 5 A
[e. o, 2 (d) iR 1 55, LR AR 2 6 i 3

L 2010 4418 4
(a) Fr7m , B Wik 2 18 G
0 3 2 3
J:{ 1 4 4 (7)
1 2 3 4

MOLRTPIAT Ha] LUR BER T2 H A B BL— R
PRbRS o 1A 2, S5 S AR IR A 273531 g 2
SR 3 SR gl LAWTE B, M B, NIRAER &
GRIARSIWIFE 1,(1) =3,1,(2) =4,1,(2) =31,
(3) =4. FIRHE S YA Z W) SCHRAE B 1E
0 3 2 3
1 4 4
1 2 3 4
WRFF S B R IRAER RGP A, ik
e HRER E LS ARSI IR bR 5. T gk
Z— IR, FAT AT AA AR R G0 — A~ F 2R o
TERS 22 58 FH I R A S 1) 1 i 28 GEAT o — A 2 3 1Y
S ZR 0. RIS A R G, N S A S ) 1
AR 05 5 % LA T B 5, A B3 6 Bz ) A 3 )
PR AR TR A R G4 5 5 LISM B 15 D 4%
S RS A A TAR 5. XA A m] DUA Xt
IRAEA RGEA W PR B L AR, A 3 Bos. PRER
SV TR 2R G008 I B4 B 5 W R TR AL e

J= (8)

(b) (e) (d

3 RN RGRPRE

Fig.3 Disassembly of induced tree systems
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Fig.4 Regular label of bodies and joints in a multibody systems
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DYNAMICALLY ASSEMBLING OF TOPOLOGICAL STRUCTURES OF
MULTIBODY SYSTEMS WITH CLOSE-LOOPS
AND AUTOMATIC REGULARLY LABELING”

Qi Zhaohui

( Department of Engineering mechanics ,Dalian University of Technology, Dalian

Huang zhihao

Shao Zhulei
116023, China)

Topological structure of multibody systems can be formed by dynamically assembling joints in the sys-

tem. Based on this fact, this paper present a method by which not only the cut joints can be selected automatical-

ly but also the regularly labeling of bodies and joints can be done automatically. With the presented method,

joints coordinates can be used to formulate the equations of motion while the manual selection of cut joints is no

longer necessary, therefore errors in data input procedure are obviously reduced.
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