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ARTICLE INFORMATION ABSTRACT
Original Research Paper Because of increasing demands for using rotating systems with high accuracy and in high speed
Received 21 April 2017 applications, in addition to the specific condition of rotating systems, it is necessary to analyze these
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° h rotating systems characteristics. Tolerance analysis is a useful tool for estimating effects of dimensional
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and geometrical errors of effective parameters on functional characteristics in a mechanical system.

Unlike other mechanical systems, besides the dimensional and geometrical errors, the accuracy of the

Ki ds: . oo -

Tgmggcz Analysis rotary systems performance directly depends on the flexibility of parts and Non Repetitive Run-Out
Rotary systems (NRRO) errors. In this paper, a new method is proposed for static and dynamic tolerance analysis of the
Dimensional and geometric tolerances rotary systems with the dimensional and geometrical errors, the flexibility effects, and the NRRO errors
mgt”ungFer‘e'“::nF;““'O“t (NRRO) based on the tolerance zone model. First, using the small degrees of freedom concept, the dimensional
Sensitivity 2na,y§'is and geometrical errors and the NRRO error are modeled in the tolerance zone. Then, based on a new

strategy, the performance-assembly functions of the system for modeling the error propagation of the
rotary system in the static and dynamic conditions are extracted. Then, using the proposed equations,
sensitivities of the requirements such as the end of shaft position and the main natural frequency to
tolerances are computed. To illustrate applicability of the proposed method, a rotary system is
considered as a case study. Monte Carlo simulations are used for validation of the computational results
from proposed method.
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Fig. 2 a) The general state for analysis of a rotating beam under the external load b) The free body diagram of internal and external forces
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Fig. 3 Schematic and details of the rotating system that is studied
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Fig. 5 Sensitivity of the end shaft position to tolerances
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Table 5. Variations of the end of shaft position in the dynamic
tolerance design
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Fig.4 Probability of the relative deviation in the main natural frequency
from the nominal value due to tolerances
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Fig. 7 Locus of the end shaft position at static conditions: comparing
the results of the proposed tolerance analysis method and the results of
Monte Carlo simulations
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Fig. 8 Locus of the end shaft position at dynamic conditions:

comparing the results of the proposed tolerance analysis method and
the results of Monte Carlo simulations
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