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Tooth Profile Design and Manufacture of Higher —order Elliptical Bevel Gears
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Abstract: Based on the space engagement theory, the space position of cutter was analyzed when

Nie Ling'

the tooth profile of a higher—order elliptical bevel gear was generated, a mathematical model of high-
er —order elliptical bevel gear’s tooth profile was established; and then tooth surface equation of high-
er —order elliptical bevel gear was derived, pseudo—entity and assembly model of higher—order ellip-
tical bevel gear were also acquired. Manufacturing methods by five—axis CNC of higher—order ellip-
tical bevel gear were discussed, by the processing and mesh experimental research of a higher—order
elliptical bevel gear pair, comparisons between experimental results and theoretical analysis was made
to verify the mathematical model of higher—order elliptical bevel gear’s tooth profile, and the feasi-
bility of processing methods shows the processing methods can be used in the actual machining.
Key words: bevel gear;noncircular bevel gear;gear generating;tooth surface equation
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Analyses for Performance Indices of a Four—DOF Parallel Manipulator
Ji Ye Liu Hongzhao Yuan Daning Wang Gengxiang
Xi’an University of Technology,Xi’an, 710048

Abstract: A spatial 4 —DOF parallel manipulator was deduced in the event that the topology of
parallel manipulator was changed. Based on the equation of position, the mapping analytic equation of
velocity and acceleration was built by theoretical derivation, and simultaneously the first and second
order influence coefficient matrixes were solved. Performance indexes of kinematics and dynamics
were multianalyzed, and the factors that output perturbation affects the sensitivity of inputs perturba-
tion were received. Taking different units into account, a matrix of Jacobian was detached, and then
performance indexes of velocity, force, angular velocity and moment were analyzed in task workspace
of the motion platform. A method of stratifiedly researching the matrix of Hessian was proposed in
order to calculate perturbation of each limp differing in the degree in acceleration and inertial force
performance indexes in task workspace of motion platform. The results provide theoretic proof for de-
signing and optimizing the mechanism and choice of control strategy.

Key words: four DOFs; influence coefficient matrix; performance index; parallel manipulator
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