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Compensation Technology of Grinding Deformation for Engine Camshaft

Liu Yongjun Fan Jinwei Li Yun

(College of Mechanical Engineering and Applied Electronics Technology, Betjing University of Technology, Beijing 100124, China)

Abstract; To solve the camshaft’s deformation compressed by the continuous and variable force when
grinding, the influence of grinding force on the cam’s curve accuracy was analyzed. The axial deformation
and radial deformation were decoupled. The deformation value solution equation in variable position and
angle was deduced. The interpolation principle of the CNC ( computer numerical control) camshaft
grinder was analyzed. The X — C linkage kinematics equation which included deformation errors,
workpiece rotation axis, and grinding wheel axis was built. The soft error compensation manner by adding
the errors to the interpolation value was proposed. The deformation error of one intake-exhaust camshaft
was modeled and simulated. The CNC camshaft grinder was compensated and the manufacturing test was
executed. The simulation and manufacturing result showed that camshaft’s contours accuracy was
improved 5 wm by the deformation compensation.
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Fig.1 Cam forces analysis
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Fig.2 Camshaft deformation under radial and

tangential forces
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Fig.3 Camshaft deformation under axial force
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Fig.4 Camshaft deformation value at different positions
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Fig.7 Lift curve and contour curve
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Fig. 8 Deformation when grinding base circle
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Fig.9 Deformation errors of X-axis
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Fig. 10 X-displacement curves before and

after compensation
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Fig. 12 Maximum contour errors of manufactured parts
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