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Rayleigh-Ritz Method
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Resonant Frequency
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Lumped model:

• Mass is concentrated at 
one end of the spring

• Spring has no mass

What happen when

• Mass is distributed over 
the entire structure?

• The mass of spring is not 
negligible?
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Resonant Frequency of Comb Drive Resonator
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m : mass of plate

: mass of spring 

(W. C. Tang, et al.)

How is the weighting factor 0.3714 obtained?
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Rayleigh-Ritz Method
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Structure with distributed mass:
���� Masses are weighted by the 

square of their velocity in the 
summation
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Procedure

Quasistatic displacement function: )(ˆ xw
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Resonant Frequency:
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Maximum kinetic energy:
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Example: Piston Mirror with Flexure Spring

Flexure Spring:

Quasistatic solution of spring:
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Total kinetic energy:

Kinetic energy of flexure spring:
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Piston Mirror with Flexure Spring (2)
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Kinetic energy of ¼ Mirror Plate:
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Total kinetic energy:

M. C. Wu 8 EE M250B / MAE M282 / BME M250B

Piston Mirror with Flexure Spring (3)
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stored in the flexure spring

Moment

Moment of inertia

totalke WW ,=Rayleigh-Ritz Principle
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Piston Mirror with Flexure Spring (4)

M. C. Wu 10 EE M250B / MAE M282 / BME M250B

Limit of Rayleigh-Ritz Method


