
δmax 0.03 mm=

For thin membrane, with no plate stiffness, deflection from pressure is a function of initial stress only (up 

to three thicknesses of deflection)

A New Analytical Solution for Diaphragm 

Deflection and its Application to a Surface 

Micromachined Pressure Sensor. W.P.Eaton, 

et. al
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uniformity (10% just possible at yield)

Large Deflection Formula for Circular Membrane with initial stress under pressure loading  (also from Eaton, 

et. al.) 

Poisson's ratio is given only for free transverse 

boundary, so for mesh it will depend only on 

wire dia and spacing (probably ν = θ):
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Na

π

4
dmw

2

smw dmw⋅
:= Na 0.048=

Emesh Ess Na:= Emesh 9.243 10
9

× Pa=

Pressure, from electric field 
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frame radius, (circular approximation)
We desire a 1% uniformity of EL gradient:

Rmp 7cm:=
δmax .01del:=



(stresses are maximum near center)
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Additional (assumed) Stress from deflection:
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