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Bimorph Actuator Design

Strain due to temperature change:
{ &£ = AT

Corresponding stress:

{ On = B e = Ea AT

Op, = E £, =E a,AT
AT temperature change.

¢, temperature coefficient of expansion of first layer

- temperature coefficient of expanzion of second layer

E - Young’s modulus of first layer

E.: Young’'s modulus of second layer
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« The deformation of the beam due to AT causes bending strain inside
the beam and the strain varies along the z-axis.

- Assume the mean strain is £, and the plane of the mean strain is
located at z,.

- The bending strain can be writien as

Z,—Z ) =z
glz)=g+——=|g+— |-~
F ¥

where ris the radius of curvature, and z is the distance to the
bottom of the beam. The equivalent bending stress is

g,(z)=E(z)-& (=)

E 0zt
TR b
e -
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B ERmAL Bimorph Actuator Design

Al equilibrium, both the total force and the total bending moment
should be equal to zero

(> F =jTG‘(E]&I}r z =0

I W

where
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Assuming the temperature and stress are uniform along the y axis, the

radius of curvature due to temperature change, ry, can be obiained by
solving the force and moment equations:

1 6t(ce, — ot JAT
ST Ef E
7 4t + 4t 461, + 1L 4 22
Et; B
1
— = BAQAT
Fr

Aar =0a, —ay and S is curvature coefficient

& 6r
b= Et. E.t
At +4t; + 68, + 11 4 22
Et, Et,
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Tangential angle at the beam end
is given by
o ls

'r

Substituting the expression
for r; yields

6(AT) = BL,Ac; AT

We can define bimorph actuation
sensitivity

y=6/AT =0 L Ao,
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