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Kinematics Analysis of 2 - DOF Parallel Mechanisms

Based on Industrial Fan Blades’ Scribing
JIANG Yong-jian. DENG Jia-ming. QIN Xian
( School of Mechanical Engineering, Changzhou University, Changzhou 213016, China)

Abstract: Taking the processing of industrial fan blades as the application background, a 2 - DOF parallel

mechanism is proposed, and a plane marking device is built to take the place of the traditional blades’

manual marking process. The direct and inverse kinematics solutions are derived of the mechanisms on the

terminal operating point (scriber position). The working space and singularities of the mechanism are ana-

lyzed. According to the blades’ contour curve, each input link”’s kinematics characteristics are obtained u-

sing Matlab, which provides a new train of thoughts and guarantees for realizing blades” automatic mark-

ing processing technology.
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Fig. 1 Diagram of the parallel mechanism with 2 - DOF
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Fig. 2 Analysis of workspace of the mechanism (the shadow area)
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Fig. 3 Analysis of workspace of the mechanism
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Fig. 4 The first kind of singularity
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Fig. 5 The second kind of singularity
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Fig. 6 The third kind of singularity
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Fig. 7 The 16 inch industrial fan blade
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Fig. 8 The measured discrete points of the blades’ outline
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Fig. 9 The contrast figure between the actual curve outline and the fit-

ted curve of the blade
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