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Abstract

To construct the spatial cam parametric feature model efficiently and accurately, discrete point cloud
data were obtained by profile equation of spatial cam. Non-uniform rational B-splines ( NURBS) was
adopted to reconstruct the profile of spatial cam. Based on the parametric feature model, the spatial cam
indexing mechanism was set up to perform kinematics simulation, and then the manufacturing model was
generated to simulate the spatial cam NC machining. Finally, the spatial cam was machined on four-axis
CNC machining center by NURBS interpolation method. The results showed the follower motion curves
( the maximum velocity and acceleration ) were smoother than modified-sine curves. The profile
machining error related to the processing route curvature, the maximum was not more than 0. 01 mm and
located in the maximum of the absolute curvature. Profile reconstruction based on NURBS was liable and
effective for design and machining of spatial cam.
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Fig.1 Mathematical model of cylindrical cam
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Tab.1 Mechanism parameters of cylindrical cam
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Fig.2 Profile reconstruction of cylindrical cam
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Fig.3 3-D model of cylindrical cam
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Fig.4 Motion simulation of cylindrical cam mechanism

0.9p ~"MS
0.8} — NURBS >

’/

01l A

0 0102 03040506 070809 10
) 7

K5 Ak

Fig.5 Displacement curves
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Tab.2 Motion characteristics of MS and NURBS curve

B Vinax Arnax
MS 1.76 5.53
NURBS 1.68 5.31
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Fig.8 Machining simulation of cylindrical cam
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Fig.9  Curvature of processing route
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