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Abstract

Based on force screw equilibrium equation of a kind of 6_PUS parallel mechanism and decomposed
force of its’ branches, force Jaccobian was derived and then kinematic Jaccobian was got. By kinematic
Jaccobian, singurality conditions of 6 _ PUS parallel mechanism were achieved and the geometry
characteristics in two kinds singularities of this parallel mechanism were drawn. In order to study
conveniently on singularities of the mechanism in its’ full work space, a concept that called singularity
field was put forward to express the mechanism actually running. As the base to research singularity and
to avoid singularity, the expression equations of singularity field were built. The distribution of two kinds
of singularities in full work space of this 6 _PUS mechanism was obtained and methods for avoid
singularities or forbid mechanism running at singularities point were brought out for reference to design of

this kind mechanism.
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Fig. 1  Configuration of 6_PUS parallel mechanism
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Fig.3 Three kinds of singularity of 6_PUS parallel mechanism
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Tab.1 Simulation parameters of singularity

E 21 Bl 28 Bl
4 KJE/m 0.6 HLFF K /m 1.05
4 G /m 0.7 AT R G /m 1.0
HPAME m 018y Bar() .
HEAME " /m 0.4 Tz i@gh/m [ -0.70, -1.0]
E& y WES/m [ -0.4,0.4]|| FBEK/m 0.05
K /() 1 A AR/ m 0.01
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Tab.2 Singularity field of No.2 tie

rod of 6_PUS parallel mechanism

& FTE GTE WA MDA KA SREE
2 y/m Zm  a/(°)  B/(°) y/(°) /m

1 0.15 -0.75 -36 3 41 1.491 x10 73
2 0.20 -0.75 -19 -6 42 5.573x10°°
3 0.25 -0.75 =20 -34 31 3.256x10 73
4 0.25 -0.75 -19 -33 31 5.595x10 3
5 0.30  -0.75 -8 -28 31 8.240x10°?
6 0.30 -0.75 -4 -16 41 6.817 x10 73
7 0.35 -0.75 0 -34 25 9.102x10°3
8 0.15 -0.80 -41 -24 33 7.166 x10 ~°
9 0.20  -0.80 -29 -33 27 2.046 x10 73
10 0.30 -0.80 -7 -36 16 5.806 x10°
11 0.35 -0.80 10 -17 34 9.193 %1073
12 0.10 -0.8 =30 -1 26 8.365x10 73
13 0.15 -0.85 -29 -21 22 8.437x10°°
14 0.15 -0.85 -14 -4 27 9.385x10 73
15 0.20 -0.85 -6 -11 24 7.822x10°°
16 0.10 -0.90 -32 -8 18 5.666 x10 3
17 0.20 -0.90 —11 -21 10 7.819x10 73
18 0.20 -0.90 1 -2 24 7.443 x10 73
19  0.25 -0.90 4 -12 15 9.601 x10?
20 0.30 -0.90 13 -10 19 4.603 x10 3
21 0.20 -0.95 -1 - 10 8 8.174 x10~*
22 0.25 -0.95 9 -8 10 1.076 x10 3
23 0.10 -0.10 -12 -2 6  7.442x10°°

a<45°H B<20°H y<20°H abs(z) <1.00 H
abs(y) <0.40.603

a<45°H B<20°H y<20°H. abs(z) <0.95 H.
abs(y) <0.30.:381

a<45°H B<20°H y<20°H abs(z) <0.85 H
abs(y) <0.20:169

a<45°H B<20°H y<20°H abs(z) <0.70 H.
abs(y) <0.10.7

a<45°H B<20°H y<20°H. abs(z) <0.60 H.
abs(y) <0.10:0

a<45°H B<20°H y<20°H. abs(z) <0.75 H.
abs(y) =0.9

a<45°H B<20°H y<20°H. abs(z) <0.70 H
abs(y) =0.0

abs (1) 7R B4 X {H .
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