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10 5 5 3-SPS—1-S B I EN LA B ST JTEWFST Singular Loci Analysis of 3-SPS-1-S Spatial Rotation Parallel Manipulator
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APV I A PR A5 A7 T 20 A6 FFBRH UL A2 R A2 i) B A B RS WP Al 1) e 3 = I R E3-SPS—-1-SRUFIRA LR A 7 AL
&, AT ZIFRHUAIIZ B 2R, (S T WU AL B 5 M WU AT 5 72, JFSR T T WU Jacobianfile; $R AU A AL R HDMHEN, IF5]
AT W BN IX ARV bRt AT A S 04T . AT 8RR, WU TERR AT 25 25 I BT RAF T SR\ 538 3 kg, EAE AR M g R Ak
R AT ST RE, 7RIS Bl R N 2 8 R RIS B A LA S A AL B R 2. Singularity is an inherent nature of mechanism, which make
a significant impact on mechanism’ s work performance. The singularity loci of a spatial rotation 3-SPS-1-S parallel mechanism was
studied. The parallel robot kinematics model was constructed. The equations for inverse displacement and velocity kinematics were
derived, and the Jacobian matrix of this mechanism was analyzed. The singularity criterion was proposed, and two types of
singularity were determined to be singular configuration. Manipulability degree was introduced to evaluate kinematical performance
of the parallel manipulator for the singularity loci analysis. The results showed that the parallel mechanism has a good
manageability and kinematics performance in the specified task space, but the special motion position should be turned away to avoid

the occurrence of singularity.
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