
by Alhadi Zidan

The 20th Kolmogorov Readings International Scientific School Conference

3-7 May 2020

Syrian Arab Republic

Distinction and Creativity Agency

National Center for the Distinguished

PMDC Mathematical Modelling



Introduction

• Electrical motors are widely used in many fields.

• They depend on the interaction between a current and a magnetic field.

• The first electrical motor was invented by Michael Faraday in 1821.

• Simulating a motor behavior will improve the quality of working and fasten it.
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Electrical Motors
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PMDC Motors
Permanent Magnet DC Motor

• The current flows in the windings of the rotor.

• The magnetic field is produced from a permanent magnet in the Stator.
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Electrical Analysis

𝑽𝒔 =෍𝑽𝒅𝒆𝒗𝒊𝒄𝒆𝒔

𝑽𝒔 = 𝑽𝑹 + 𝑽𝑳 − 𝑽𝒆𝒎𝒇

𝑽𝒔 = 𝑳
𝒅𝒊

𝒅𝒕
+ 𝑹𝒊 − 𝑲𝒆 ሶ𝜽

𝑳 = 𝑨𝒓𝒎𝒂𝒕𝒖𝒓𝒆 𝑰𝒏𝒅𝒖𝒄𝒕𝒂𝒏𝒄𝒆

𝐑 = 𝑨𝒓𝒎𝒂𝒕𝒖𝒓𝒆 𝑹𝒆𝒔𝒊𝒔𝒕𝒂𝒏𝒄𝒆
𝑲𝒆 = 𝑩𝒂𝒄𝒌 𝒆𝒎𝒇 𝑪𝒐𝒏𝒔𝒕𝒂𝒏𝒕
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Mechanical Analysis

𝑱 ሷ𝜽 =෍𝚪

𝑱 ሷ𝜽 = 𝑻 − 𝚪𝒇𝒓𝒊𝒄𝒕𝒊𝒐𝒏

𝑱 ሷ𝜽 = 𝑲𝒕. 𝒊 − 𝒃 ሶ𝜽

𝑱 = 𝒎𝒐𝒎𝒆𝒏𝒕 𝒐𝒇 𝒊𝒏𝒆𝒓𝒕𝒊𝒂

𝒃 = 𝒇𝒓𝒊𝒄𝒕𝒊𝒐𝒏 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕
𝑲𝒕 = 𝒕𝒐𝒓𝒒𝒖𝒆 𝑪𝒐𝒏𝒔𝒕𝒂𝒏𝒕
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Mathematical Modelling

Simulink Charts
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Mathematical Modelling

ሶ𝜽 𝒔

𝑽 𝒔
=

𝑲𝒕

𝑲𝒆.𝑲𝒕 + (𝒃 + 𝑱𝒔)(𝑳𝒔 + 𝑹)

Transfer Function
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Mathematical Modelling
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Identification Parameters

𝑽𝒔 = 𝑳
𝒅𝒊

𝒅𝒕
+ 𝑹𝒊 − 𝑲𝒆 ሶ𝜽𝑱 ሷ𝜽 = 𝑲𝒕. 𝒊 − 𝒃 ሶ𝜽
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Results
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Results
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Real Motor Model Output



Conclusion

• Mathematical Modelling can be a useful alternative of experimental testing of 

PMDC motors.

• Each PMDC Motor can be identified by determining five parameters .

• Determining the identifying parameters are sufficient in building a model with 

a high accuracy. 
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