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基于 MATLAB 的异步电动机调速系统设计与仿真

摘    要

在工业生产过程与生活中，异步电动机凭借它独有的优势得到了非常广泛的

应用，但是异步电动机因为其非线性阶数高。不适用于可变量多耦合性强的非线

性电动机系统，传统的控制方法很难对其实现精确控制。所以利用各种方法对电

机的速度进行控制极为重要。本文的主要是利用转子矢量控制和转子磁链定向对

于异步电机的各种数学控制模型完全解耦，像直流驱动电机一样对速度进行精确

的控制。

首先根据在当下生产应用中的实际要求，对变频调速常用的控制方式及其控

制策略进行了阐述与比较。引出本文使用的矢量控制，并阐述其原理。然后利用

坐标变换在不同的坐标系下建立异步电动机的各个的数学模型。介绍了 SVPWM

技术的空间算法、以及实现方式。在矢量方法控制的技术基础上,介绍了基于异

步电动机转子磁场定向的电动机矢量控制的技术。本文实现了把交流异步电机复

杂数学控制模型的空间转换过程变成为类似直流异步电机的简单数学模型的空

间转换过程,可以说是让交流异步电机可以像直流驱动的电机一样被方便的进行

控制。在上述理论分析的基础之上，以 SIMULINK 软件作为仿真平台进行模型

的建立，模拟不同工作情况下，该模型的速度波形结果，分析结果验证他的控制

性能。
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Abstract

In the process of industrial production and life, asynchronous motor has been 

widely used because of its unique advantages, but because of its high nonlinear order. 

It is not suitable for the nonlinear motor system with strong variable and multi 

coupling, and it is difficult for the traditional control method to achieve accurate 

control. So it is very important to control the speed of motor by various methods. The 

main purpose of this paper is to use rotor vector control and rotor flux orientation to 

completely decouple all kinds of mathematical control models of asynchronous 

motor, and control the speed exactly like DC drive motor.

First of all, according to the actual requirements in the current production and 

application, this paper expounds and compares the common control methods and 

control strategies of variable frequency speed regulation. This paper introduces the 

vector control and its principle. Then the mathematical models of asynchronous motor 

are established in different coordinate systems by coordinate transformation. The 

spatial algorithm and implementation of SVPWM are introduced. On the basis of 

vector control technology, this paper introduces the technology of motor vector 

control based on rotor field orientation of asynchronous motor. In this paper, the 

space conversion process from complex mathematical control model of AC 

asynchronous motor to simple mathematical model similar to DC asynchronous motor 

is realized, It can be said that the AC asynchronous motor can be easily controlled like 

the DC driven motor. On the basis of the above theoretical analysis, Simulink 

software is used as the simulation platform to build the model, simulate the speed 

waveform results of the model under different working conditions, and the analysis 

results verify its control performance.
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