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Ideal Mating Surface Method Used for Tolerance
Analysis of Mechanical System

WANG Yong, GUO Junkang, HONG Jun, WANG Shaofeng

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A new tolerance analysis method for complex mechanical systems by ideal mating sur-
face is proposed. The actual mating surfaces are abstracted as the ideal mating surfaces. The po-
sition and orientation of these surfaces are expressed by the normal unit vectors from the design
information in the condition of rigid body. Stacking up the normal unit vectors of every part in lo-
cal coordinate system, the normal unit vector of end part in the foundational coordinate system
can be solved by the homogeneous transformation matrix (HTM). Taking a grinding wheel
dresser as the example, the tolerance analysis results verify the design accuracy index by 3 000
simulations, which gets closer to the real station in tolerance analysis considering both dimension-
al tolerance and form/position tolerance.
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