
ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

EE3503 CONTROL SYSTEMS 

1.4 ELECTRICAL ANALOGY OF MECHANICAL SYSTEMS 

FORCE-VOLTAGE ANALOGY 

Consider a simple translational mechanical system as shown in figure 1.4.1. 

 

Figure 1.4.1 Translational mechanical system 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.51] 

Using D’ Alembert’s principle, we have, 

Sum of the applied forces = Sum of the opposing forces 

 

Consider a series RLC circuit as shown in figure 1.4.2. 

 

Figure 1.4.2 Series RLC circuit 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.52] 

Using KVL, the integro-differential equations can be written as 
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FORCE-CURRENT ANALOGY 

Consider a simple parallel RLC circuit as shown in figure 1.4.3. 

 

Figure 1.4.3 Parallel RLC circuit 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.52] 

Using KCL, the integro-differential equations can be written as follows: 

 

where, conductance, G=1/R. 

On comparing with the mechanical translational system equation, we get, 
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TORQUE-VOLTAGE ANALOGY 

Consider a simple rotational mechanical system as shown in figure 1.4.4. 

 

Figure 1.4.4 Rotational mechanical system 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.71] 

Using D’ Alembert’s principle, we have, 

Sum of the applied torques = Sum of the opposing torques 

 

Consider a series RLC circuit as shown in figure 1.4.5. 

 

Figure 1.4.5 Series RLC circuit 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.72] 

Using KVL, the integro-differential equations can be written as 

 

On comparing with the mechanical rotational system equation, we get, 
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Consider a simple parallel RLC circuit as shown in figure 1.4.6. 

 

Figure 1.4.6 Parallel RLC circuit 

[Source: “Control Systems Engineering” by S.Salivahanan, R.Rengaraj, G.R.Venkatakrishnan, Page: 1.73] 

Using KCL, the integro-differential equations can be written as follows: 

 

where, conductance, G=1/R. 

On comparing with the mechanical rotational system equation, we get, 

 

 

 

 


