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Abstract

Pulsator washing machines are widely used in households due to their compact structure, user-
friendly operation, and strong adaptability. In order to enhance transmission efficiency and opera-
tional stability, this study conducts a comprehensive mechanical optimization design of a typical pul-
sator washing machine structure. By comparing different types of motors, a dual-speed pole-changing
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capacitor asynchronous motor is selected as the primary driving source. A two-stage V-belt reduction
transmission system is designed to meet the varying torque demands in washing and dehydration
modes. Key parameters such as transmission ratio, pulley diameter, pre-tightening force, and wrap an-
gle are calculated and verified. Regarding the wave wheel configuration, a disc-type impeller is chosen
based on performance analysis, and its diameter and number of ribs are reasonably determined to bal-
ance between washing performance and fabric protection. The results indicate that, on the premise of
meeting basic washing functions, the design parameters are reasonable, providing a basis for further
energy consumption and stability experimental verification.
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Figure 1. Mechanical structure composition diagram of washing machine
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Figure 1. Main parameters of electric motors
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Figure 2. Schematic diagram of the transmission of the washing state
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Figure 3. Schematic diagram of dehydration state transmission
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Figure 4. Schematic diagram of pulley design
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Figure 2. Core calculation parameters
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Figure 5. Pulsator shaft design drawing
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