Mesh tension required: g = 8.85-10 2r
m

Mesh modulus: assume no wire crossing

wire dia wire spacing wire elastic modulus Voltage gap
d = .0012in S = 0.5mm 6 .
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mesh modulus will be material modulus * cross section areal fill ratio
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Ehesh = Egs Ny Eesh = 9:243% 10" Pa

Pressure, from electric field

el

2
2del
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Pel = 80 Pel = OSEOECI Pel =39.8Pa

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

R = T7cm
Smax = .01dy; Smax =0.03mm mp

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,

p R 2 et. al
. 2
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=— | ref. eq. 2
Smem = 7, 6= —2 TP G _7738psi Unoh! a
tomw 46max'dmw
actual wire stress: )
Sy_ss = 75000psi
. Smw Imw 5
Smw = Oy . 5 6w =1.616x 10°psi  way too high to achieve 1% EL gradient
dew uniformity (10% just possible at yield)

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

let: 6. = 0755 N 5. = 2.603x 103 psi Poisson's ratio is given only for free transverse
' ps™ TTTy ssa ps boundary, so for mesh it will depend only on
wire dia and spacing (probably v = 6):
9 d
h=dpy  a=Rpy, g B e =0201% E=E g Vi=—— V=006l
mesh Smw
P=P

el n:=1
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Additional (assumed) Stress from deflection:
Let:
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Stress is given by:

6D I
G, = ——| d2wdi2 — ~--dwdr | + —-dodr
h2 r r

—-6D( 1
Cg = —dwdr — v-d2wdr2 | + d2¢dr2
h2 r
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T
5| d20dr2 = 1.056% 10*Pa
a

6. =2.803psi

Gg =2.803psi

ref. eqs 18,19

(note: formula in ref. must be incorrect)



