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Abstract

With the acceleration of agricultural mechanization and intelligence, electric tractors have become the development trend of
agricultural equipment due to their advantages such as high efficiency, greenness and intelligence. Permanent magnet synchronous
motors are widely used in drive systems due to their high power density and excellent speed regulation performance. This paper
systematically analyzes motor selection, drive structure, key parameter matching and control strategy optimization. Combined with
the operating conditions, it discusses methods such as vector control, direct torque control and energy management. The results of
model simulation and real vehicle tests show that the optimized control strategy significantly improves the response speed, anti-
interference ability and energy efficiency of the drive system, and extends the battery life. The article also puts forward future
technological research and development directions, providing theoretical and engineering references for the electrification and
intelligence of agricultural equipment.
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