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R T 5 PR T3 0. |
514 AHEEERNEHRBVRIZREZO), =1, 2, 3, HAMANAF#0. R
=0 W, (3.26)
]
$=0
i SV=aBe, FAWMRG.20)RBIrWHH
ae(Be-As)=0 ' (3.27

7 (3.27) RHh, mBE Be-Ae:0, MF aw=0, HG ¥=0. MF ax0, N Be-Ae=0, {HR
MAN A0, HTfiBe=0, HURRAV=0. TREFEHRLTHE y=0.
THIERARXRZH.
LAY RN EKE, BE

Y-A=), (3.28)

Y-p=p, (3.29)
n4& o

v=)AAHM (3.80)
MRERESRRR, BLEBLvVERBBIAEHWFHLEY, &

vi=MhAR (3.31)
BE

(AAB)*= (A, ARY)* (3.32)
—E MR T B & . '

ImRYR— “BEEKRE" , BYSH

Y-v=yv, ' (3.33)

BR, xHBKR |
b=ul A, (BAV) +18, (VAR +v,(AAR)] ‘ (3.34)

WE(3.28), (3.29), (3.33)R, xH
u=(AAR- V) T=(QAANR)*

AT FEG. 3R POV IEERE (B, GERFRIEONEKE) . R\ HE3, BT

B

Y=y (3.35)
P (3.28) A(3.29)-(3.33), 1§

W-DAW-B)-(P-v)=MAHR, -V, (3.36)
HifihsI®E 1%

(dety)AAR-v=A A, v, (3.37)
EEFH(3.32)R, H

dety=1 (3.38)
BH(3.30). (3.31). (3.33), &

‘ Y- AAR) =MAR,

Bp



380 & &%
Y- AAR=(-D)AW-B) (3.39)

{HE5|®E2, H
W-DAW-p)=[(detd) (Y)~'1- (AAB) (3.40)
XHE, H(3.38). (3.39), (3.40)MBH(3.35)R, EM(3.34) RNrEXEMV R IR EKE.
e, RMEBIBYREN
Y= (1—cosf)aa+cosfl +sinfl Aa (3.41)
HA0m @A, ofikAvBEEd. mRGANKREENE (B o R $(a, HEE ,
HRORE

(1—cosf) G+ cosdl + sindl Aa=ul A, (R AV) + B, (VAN + v, (AAR) ] (3.42)
tHTr(3.42), B ,
‘ 14 2cosf=ulr;  (BAV)+B, - (VAN +v,-(AAR) ] (3.43)
HScr(3.42), &
—-3sin 62 = TILABAY) +BAGAN +VAGAR)]  (B.4b)

H(3.43) M (3. 44) E LV RBaFg, EMBMIER T (3.41) RITF R B IEsK & 77
ATERYE—E, SVRS—-XBKRE, HHBBZREAONGLE . X, 5t
WBAE

Y-A=\ (3.45)
U p=p, (3.46)
Y .v=v, (3.47)
#4(3.28), (3.29), (3.33), &
=¥ -a=0, (y—¥)-p=0, ($—y")-v=0 (3.48)
HFANBR-v#0, ETMH5IE 4T TH(B.48)RNEHE
y—y/=0

AT R e — Y
ATIEAG AN RFRENBREKRESHFRBONELRNETERLR, IERNHAS
ShFI R AR FATRER FIm, Bk a

P’ = (1—cosp) BB+ cosg I +sing | AB (3.49)

BEIFALELMmM,. FS55EBEOEIETS ,
14+ 2cosp=TrP=v{l,-(mAN)+m,-(aAD+n,-(IAm)] (3.50)
—;~sin¢=5cr\b=v[ll/\(m/\n) +m AMAD +n, A(iAM)] (3.51)

HH

n=1Am, n=i,Am,, v=IAm-n

TR E R, HiLE

Y=y

Hp
Try=Tr{’ (3.52)
Scr=Scrj’ (3.53)

5K



MiEH R R ROFERSE e 381

6=¢0 B=(l
TR EMEZEN, mEHEER—@EKR. E¥.

L8R S

FREARBRTHAZEOEXS, ARETHALIEETAKNDAMENRAMLEITR
BRERRO TR, YEAEESAELXEZSONBE, ATROTUBX=A AEETESE
ZRERETHESR, FUXEERVBEONERZTRE, BMbB—FE i85 £ Bk
#.

S5%MTEERENEERETREL, G.U)APRREKENERENA LBE #+ 5l
S8, A, BEFBEOEERERR TR LOERES, BREBH—-BRIMA -« R
RaGRBE

Y= (1—cosf)aa+cosd §—sind IA\a
TEMENEEHERTEESRES.

3
ERBSEA
AR RYERA U TERE L
Y=afi;, Yc=Pp ()
Hepa, i BXBRE. k" BEHER ‘T, “KFAR" BHERdet”, BMEIAR
Trl’l =0 'B, ( 2 )
dety = (a; A\, - a5) (B1/A\B;-Bs) (3)
A EEETRIMER. B BHEENRSa”, EEIAR
Ser § = ;—ai/\ﬂ, (1)
R EHFETHRIMNBRE. 5@)EFNE@)HTRITH
a1=“z/\“3 , az=¢a/\¢1 , a3=‘11/\“z (5)
v v v
Hv=aq A\« -ay, X, BUKBREITERR
I=aa' =a'a, (6)

AXEXAEXE R, HREILFERPL.

$ £ X R

[1] Dimentberg, F., The Theory of Screws and Its Applications(in Russian), Nauka,
Moscow, (1978). )

{2] Roth, B,, The kinematics of motion through finitely separated positions. J Appl,
Mech. 34, 3, Trans. ASME, Series E_, 89,(1967), 591—598.

{31 Roth, B,, Finite position theory applied to mechanism synthesis, J_  Appl. Mech,,
34, 3, Trans, ASME, Series E_, 89, (1967), 599—605.

[ 41 Roth, B,, On the screw axis and other special lines associated with spatial displace-
ments of a rigid body, J, Eng. for Ind., Trans, ASME, Series B, , 89, 1(1967),



362 & -3
102—1190.

[5] Whittaker, E, T, , A4 Treatise on the Analytical Dynamics of Particles and Rigid
Bodies, Cambridge University Press, (1937).

{6] Pars, L, A , A Treatise on Analytical Dynamics, Heinemann, London, (1965).

[7] Gibbs, J. W. and E, B. Wilson, Vector Analysis, Charles Scribner’s Son, (1909)
(Dover Publication, 19¢0).

[8]1 Yu Xin, Foundations of Rigidbody Mechanics, South China Institute of Techno-
logy, (1981)

[9]1 Yu Xin, On the application of screw calculus to the mechanics of spatial mechanisms,
(An analysis of the general five 'link mechanism with screw pairs). (To be published
in The Symposium of Applied Mathematics and Mechanics) .

(10] Yu Xin, The mechanics of mechanical manipulators with six degrees of freedom—-—An
analysis by means of the screw calculus, (To be published).

[11] Tsai, W, L and B, Roth, Incompletely specified displacements, Geometry and spatial

linkage synthesis, J, Eng. for Ind_ , Trans, ASME, Series B., 95(1973)603—611.

The Existence and Uniqueness Theorem of the Screw
Tensor for the Finite Displacement
of a Rigidbody

“Yu Xin

(South China [nstitute of Technology, Guangzhou)

Abstract

The existence and uniqueness theorem of the screw tensor for the finite displacement

of a rigidbody is proposed and then proved using the screw calculus, As a consequence,

formulae are obtained for determining the screw tensor in terms of the finite displace-

ment data of the rigidbody.



