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Objectives of todays lecture

• To deduce transfer function of DC motor

• To understand speed control of DC motor (shunt type) using thyristor
(possibly next lecture)
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Overview of DC machine
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Overview continued
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continued

EMF equation:

𝐸 = 𝑉 + 𝐼𝑎𝑅𝑎(as generator)               𝐸 = 𝑉 − 𝐼𝑎𝑅𝑎(as motor)  
𝐸 ∝ 𝑁𝑟∅
𝑇 ∝ 𝐼𝑎∅

𝑁𝑟 ∝
𝑉

∅
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Transfer function G(s)  of DC motor
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Continued

𝑣𝑏 𝑡 = 𝑘𝑏
𝑑𝜃𝑚(𝑡)

𝑑𝑡
𝑉𝑏 𝑠 = 𝑘𝑏𝑠𝜃𝑚(𝑠)

Using KVL in Fig.2.35

𝑒𝑎 𝑡 − 𝑖𝑎𝑅𝑎 − 𝐿𝑎
𝑑𝑖𝑎 𝑡

𝑑𝑡
− 𝑣𝑏 𝑡 =0

Using Laplace transformation with zero initial condition 
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Transfer function DC motor (continued)
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