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Overall Yield Modeling and Tolerance Robust Design for
One-Dimensional Multi-station Manufacturing Process

LIU Bei, WEN Zejun, GUO Yuli, JIAO Jie

(Hunan Provinical Key Laboratory of Health Miantenance for Mechanical Equipment,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Overall yield modeling and tolerance robust design of one—dimensional multi—station manufacturing
process were developed. Firstly, according to the probability that the machining allowance falls within the
allowable tolerance range, the machining success rate model of parts was established ; according to the probability
that the closed ring size in the assembly dimension chain falls within the allowable tolerance range, the one—
dimensional multi—station assembly success rate calculation model was established ; according to the assumption
that the machining success rate and assembly success rate were independent, overall yield calculation modeling
for one —dimensional multi —station manufacturing process was established. Then, the tolerance robust design
optimization model of one—dimensional multi—station manufacturing process with the objective of minimizing the
sensitivity of overall yield of the product was constructed ; finally, the tolerance robust design optimization model

was established and optimized by taking the axial assembly of components as an example.The result shows that
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the method is effective, which provides a new way for product one —dimensional multi process manufacturing
assembly quality assurance.

Keywords: machining yield; overall yield; simulated annealing algorithm; tolerance robust design
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