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Abstract

In order to improve the assembly quality of the motor and reduce the total cost, it is necessary to
optimize the ring tolerance of the key components that form the air gap between the stator and
rotor of the motor. With the machining cost and product quality loss cost as the objective function,
the tolerance of the key component ring as the design variable, and the functional requirements
and economic machining capacity as the constraint conditions, a multi-objective and multi-
constraint tolerance optimization model of motor was established. By using multi-objective par-
ticle swarm optimization algorithm, the tolerances of each key component ring with the lowest
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total motor cost were obtained, and the simulation was verified by 3 DCS. The results show that
the success rate of motor assembly increases by 11.92% and the total cost decreases by 24.29%
with the optimized design tolerance value.
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Figure 1. Schematic diagram of particle position update
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Figure 2. Flow chart of multi-objective
particle swarm optimization algorithm
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Figure 3. Motor assembly
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Table 1. Initial tolerance and variation range of each component ring
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Figure 4. Air gap distribution of motor assembly before optimization
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Figure 5. Air gap distribution of motor assembly after optimization
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