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cosy = — L(:os( 2a)x” + [acos(2a) - sin(2a)]x + cos(2a) + 2asin(2a) — a’cos( 2a)

4
sinx = — %sin(Za)x2+ [asin(2a) + cos(2a) |x + sin(2a) — 2acos(2a) — azsin(Za)
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(1) , n=73 P cos 3= cosa ( 3 a) sina; sin 3= sina+ ( 3 a)
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cosx = 7sinacos’ax” + 7 (3sin"a — 3asinacosa — 1)cosax” + [(1 - 4cos a)sina +
8 .2 2. 2 d 2
3 a( 1 - 3sin"a)cosa + 4a sinacos alx + (1 — 4sin a)cosa +
3a( 4cos’a — 1)sina + 4a’(3sin’a — 1)cosa — 4a’sinacos’a
sinx = %cosasinzaﬁc3 + %( 1- 3cos’a— 3a sinacos a)sinax’ + [(1 - 4sin’a)cosa —
8 2. . 2 .2 2 4
3 a( 1- 3cos’a)sina + 4a cosasin‘alx + (4cos'a— 1)sina —
3a( 4cos’a — 3)cosa + 4a’(1 — 3cos’a)sina — 4a’cosasin’a
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cosx = cosa — sina(x — a) — CO%(x - a)2+ Sl%(x— a)3
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siny = sina + cosa(x — a) — %( - a) - co6sa(x - a)
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cos@ - sinBcost sin@sin  hicosH;
sinfl cos@cosé - cosOsintt  hisinB:
Ti= Ti(di®, hix) = . (9)
0 Sin O cos Ol di
0 0 0 1
\ D-H :Ti= Ti(di, O iy hiv 1,0 10),i= 0,1, , 6;
i+ g AN ¢ L d”(i=0,1, 6) @ ,
TR 0:)1(i= 0,1, ,6). xi= O 1i(i=
0,1, ,06), , :
xi= Biri= 95'3)1Ai+ B .
{di = 4"+ Mi= di" + (xi— E?)l.i)/ki (=1 .6 (10
ki=2mp; (j=0,1, ,6).
(8) A= A(x)= [aj(x)], 7TH
fi(x) =0 i=1, ,6 (11)
Si(x)=ai(x)— 1,j=1,2,3, fre3(x)= as(x), k=1,2,3.
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1 TH thi= 90, ho= 115, h3= 145, ha= 155, ks
= 105, he= 100, ho= 55; aio= 85, a21= 94, a2= 110, q13= 115, as4= 88, ass= 85, aos= 40; po= 3,
pi= — 4, pa=3,p3=5,pa= — 4, ps= 4,pe= 3 d” = 100,d1"= 110,d%" = 85,
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0 = — 160. 44933, @9 = 29. 716867, 63 = — 26. 168589, 0 = — 158. 00618, & = 58.
545944, 6% = 16. 424969.
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s SINX i~ X iy COSX i~ 1- 2(L: 19 76)9
Bi0= 30, 3840 s 1 9 .
1 7H 9 (6= 30)
No. 61 032 04 G4 &s B
1 179. 96788 86.900807 | - 144.24024 58.220882 | - 170.51912 22.866900
2 — 171. 63447 | - 40.786867 | — 136. 08335 - 47.518705 - 121.31049 - 118 53052
3 - 87.267428 59. 448301 — 175. 80895 - 20.273649 76. 492790 161. 62334
4 51.276831 - 140. 58328 38.388662 | — 128.13951 121. 44381 - 166. 89370
5 - 36.816057 | - 128.22521 - 169. 30928 - 133. 07645 28.416138 - 121. 96015
6 24.214545 — 158.57852 | - 17.504848 7.3721971 - 171. 72695 — 8.4932858
7 173.26169 14.311557 | - 30.904508 | — 154.85128 52.629793 - 5.3852033
8 — 144.52034 | - 38.953527 17. 801315 - 115.89540 | - 9. 1108869 84.723623
9 — 179. 76442 85. 735053 — 144. 50094 59.636282 | - 171.04416 22.483536
4
(1) (2)—(5);(2 :(3)
TH
H
1 N . . , 1990
2 N " . : , 1996
3 . . ( ), 1998.7
4 \ . . , 1979

TO DETERMINE THE CONFIGURATIONS OF SPATIAL 7H
LINKAGE BY APPROXIMATE HOMOTOPY METHOD

ZHANG Jiyuan NIU Zhigang
(Shanghai Maritime University, Shanghai, 200135)

Abstract: For a spatial linkage or a robot mechanism with helical pairs (H), its analysis or synthesis
system of equations can not be transformed into asystem of polynomial equations by triangle alternate, so the
multiple solution problem of this mechanism can not be solved by the accurate homotopy method. In this
paper, an approximate homotopy method (AHM) is suggested and configuration problem of the spatial 7H
linkage is first solved by AHM . T he method of this paper is suitable for solving the multiple solution problem
of the spatial linkage or robot mechanism with H—pairs.
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