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Cylindricity Tolerance Model Solution Combining
Monte Carlo Simulation with Response Surface Method

LU Cheng, Al Yandi, YU Zhimin

(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: Aiming at the poor practicability of existing tolerance modeling and model solution
method, a new cylindricity tolerance modeling method based on small displacement screw theory
is proposed, and a cylindricity tolerance model solution method based on Monte Carlo Simulation
(MCS) and response surface method is presented. Firstly, the tolerance is mathematically
described by small displacement screw theory, and the tolerance change inequality and constraint
relationship under the comprehensive effect of cylindroid dimension tolerance and cylindricity
tolerance are established using the mathematic definition of tolerance. Then, the simulation test
with MCS method is conducted on the changing orders of different screw parameters to get the
actual variation range of the tolerance changing factor. With the samples based on the cylindricity
tolerance and the bandwidth of actual variation range obtained above, the response surface model
of the relation between the tolerance and bandwidth is constructed by response surface method.
Finally. a typical example is analyzed, and the result indicates that the proposed method has high
modeling accuracy, can improve the practicability of machine tool precision design method, and
can reduce the production cost of machine tools.
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