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Design Analysis of Dimensional Chain Based on Normal Distribution Law
DENG Jing—liang, LIU Cai—li, LAO Xian—hao
(AECC Hunan Aviation Powerplant Research Institute, Hunan Zhuzhou 412002, China)

Abstract: In order to provide a quantitative basis for the dimensional chain assessment, optimize the design of the dimensional chain
associated dimensions, and reduce the processing cost, a new probability dimensional chain design method was proposed based on the
normal distribution law. Assuming that any size within the design tolerance is normally distributed, It can be known through the analysis of
the probability method that the closing link in the dimensional chain is normally distributed, thereby the probability of the closing link
within the required interval can be calculated, which can be used to assess whether the clearance or interference in mechanical assembly
is reasonable or not. The results show that the dimensional chain design method can be quantified by the probability according to the actual
situation of closing link in the required interval, thereby making the dimensional chain design assessment more specific; the probability of
the closing link can be associated with the component links in the dimensional chain, then the sizes of the component links can be adjusted
and optimized to improve the within—interval probability of the closing link. For cases where the within—interval probability of a closing
link is too low, the design method and principle of adding adjusting pads in the dimensional chain are given.
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