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Error propagation model and calculating method of effective transfer path

for meta-action assembly unit

LIU Ying, SUN Yunyan, ZHANG Genbao, RAN Yan
(College of Mechanical Engineering, Chongging University, Chongqing 400044, P.R.China)

Abstract; Based on the structure decomposition of machine tools as function-movement-action, the
deviation source that affects precision of meta-action assembly unit was clustered into four types: form
error, position error, assembly position error and kinematic error. In order to express the relationship of
coupling and nesting vividly, error linkage model was introduced as the basic unit of meta-action assembly
unit error relationship to construct structured error relationship model of linkage network and linkage
matrix. An assembly error transfer path search method based on error linkage model was proposed,
searching all possible paths by mouse maze algorithm, and the effective transfer paths of error component
were obtained on the identifying basis of the highest assembly accuracy. Worm axis parallelism error of
worm drive meta-action assembly unit was taken as the target to verify the method and the results show

that this method is capable of searching all error transfer path efficiently and getting effective path rapidly.
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This method provides theoretical basis for quality prediction and control of machine assembly.

Keywords: meta-action assembly unit; error; error linkage model; error transfer path; precision
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Fig.1 ‘FMA’ structure decomposition
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Fig.2 Lead screw rotate Meta-action assembly unit
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Fig.3 Error linkage model
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Fig.4 Joint surface error formation mechanism
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Table 1 Structural error association model: error linkage based matrix
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Fig.6 Assembly error transfer path search
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Table 2 Part of worm drive MAU and its geometrical characteristic
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Table 3 Worm drive MAU error linkage based matrix
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Fig.8 Worm drive MAU error linkage based network
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Table 4 Worm drive MAU error component range of each path
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