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o the first blade spring internal mode frequency is to a good approximation independent of the 
blade shape factor (or aspect ratio) 

In the following, a theoretical formulation is presented which explicitly includes the shape factor 
and the effective tip mass as a function of frequency. 

Figure 1: Quadruple Suspension 

 

 

 

 

 

2 Boundary conditions 

Each blade spring is rigidly clamped to its associated mass (or in the case of the top blade spring, to 
the upper structure). Each of the suspended masses (from 22 to 40 kg) far exceeds the mass of the 
blade springs (which have masses on the order of 0.5 kg) and so the clamped end (root) of the blade 
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WHEN THE EFFECTIVE TIP MASS (AT THE
BEAM BENDING FREQUENCY) IS > ~HALF

THE BEAM MASS, THEN THE TIP
BOUNDARY CONDITION CAN BE

APPROXIMATED AS A SIMPLE SUPPORT

Blade Spring


