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Analysis on Kinematic Characteristics for Spatial 3-DOF Parallel
Mechanisms Employing Stewart Platform Structure
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ABSTRACT

A spatial 3 degrees-of-freedom mechanism employing Stewart Platform structure is proposed the mechanism
maintains the 3 — RRPS structure of Stewart Platform but has an additional passive PRR serial sub-chain at
the center area of the mechanism in order to constrain the output motion of the mechanism within the output
motion space of the added PRR serial subchain. The forward and reverse position analyses of the mechanism
are performed. Then the mechanism having both the forward and the reverse closed-form solutions is suggested
and its closed form solutions are derived. It is confirmed, through the kinematic analysis of those two proposed
mechanisms via kinematic isotropic index, that both the proposed mechanisms have fairly good kinematic

characteristics compared to the existing spatial 3-DOF mechanisms in literature'®
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Fig. 4 A three-DOF mechanism
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Fig. 5(a) Contour plots of Ok
when r=0.75; z=1.25

Fig. 5(b) Contour plots of Tk;
when r=0.75; z=1.5

Fig. 5(c) Contour plots of Oy
when 7=0.75; 2=1.75
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Fig. 6(a) Contour plots of Oy
when r=1.0; z=1.25

Fig. 6(b) Contour plots of T g7
when 7=1.0; 2=1.5

Fig. 6(c) Contour plots of T gy
when r=1.0; 3=1.75

Z1"=(R, L )™ HF 7173 T8 54E
Rt £3], o] A% Fig. 394 Al

Ao} AAHAE FLE 3 AFE
1o Grubler?] ZHEE FAE
2o ApdE A" F U

il

i
dlo
BT



oA - o] HY - FEF - o)W F  FRYLT A AnA 85

Ball & Sucket Joini

1/ B
Fig. 7(a) Contour plots of Oy \ PR §
when r=1.25; 2=1.25

Lniverss! Joint

Fig. 8 three-DOF mechanism
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Fig. 9(a) Contour plots of Oy
when r=1.0; 2=3

Fig. 9(b) Contour plots of O gy
when r=1.0; 3=3.5

Fig. 9(c) Contour plots of O k1
when r=1.0; =15
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Fig. 9(d) Contour plots of O gy
when r=1.0; 2=6.5

Fig. 9(e) Contour plots of Ogy
when r=1.0; =7
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