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Lecture 19: Equivalent Circuits I

• Announcements:

• Module 10 on Resonance Frequency online

• Module 11 on Equivalent Circuits online

• HW#5 online and due Wednesday, April 13

• Project described last time (info online)

• -------------------------------------

• Reading: Senturia, Chpt. 10: §10.5, Chpt. 19

• Lecture Topics:

Estimating Resonance Frequency

Lumped Mass-Spring Approximation

ADXL-50 Resonance Frequency

Distributed Mass & Stiffness

Folded-Beam Resonator

Resonance Frequency Via Differential Equations

• -------------------------------------

• Reading: Senturia, Chpt. 5

• Lecture Topics:

Lumped Mechanical Equivalent Circuits

Electromechanical Analogies

• -------------------------------------

• Last Time:

• Vibrating structure displacement function:

• Procedure for determining resonance frequency:
Use the static displacement of the structure as a trial 

function and find the strain energy Wmax at the point of 
maximum displacement (e.g., when t=0, /, …)

Determine the maximum kinetic energy when the beam is 
at zero displacement (e.g., when it experiences its 
maximum velocity)

Equate energies and solve for frequency

ŷ(x)Maximum displacement function 
(i.e., mode shape function) 

Seen when velocity y(x,t) = 0 
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Velocity topographical mapping
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• Derive an expression for the resonance frequency 
of the above structure
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• Go through slides 21-31 of Module 10
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•Mechanical-to-electrical correspondence in the current 
analogy:
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• Go through pages 11-22 of Module 11


