EE C245/ME €218: Introduction to MEMS
Lecture 17w: Energy Methods

Lecture 17: Energy Methods
+ Announcements:

* Midterm will be Tuesday, Nov. 2

* I will not be here on Tuesday, Oct. 26

+ We will make up the lecture one day earlier, on
Monday, Oct. 25, from 5:30-7 p.m., in 3107
Etcheverry (basically, I will lecture during your
discussion section)

* Reading: Senturia, Chpt. 9
* Lecture Topics:

% Design implications of residual stress and
stress gradients

* Reading: Senturia, Chpt. 10
* Lecture Topics:
% Energy Methods
% Virtual Work
% Energy Formulations
Y Tapered Beam Example
% Estimating Resonance Frequency
* Last Time:
+ Went through beam combos

* Practiced reducing complex mechanical circuits to
simpler ones that can be analyzed quickly
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* Important case for MEMS suspensions, since the thin films
comprising them are often under residual stress

* Consider small deflection case: y(x) « L
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* Important case for MEMS suspensions, since the thin films
comprising them are often under residual siress

* Consider small deflection case: y(x) « L
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* Can solve the ODE using stondard methods
o Senturla, pp. 232-235: solves ODE for case of point load
on a clamped-clomped beam (which defines B.C.'s)
% For solution to the clomped-guided cose: see S.
Timoshenko, Sirength of Materials II: Advanced
and Problems, McGraw-Hill, New York, 3~ Ed., 1955
* Result from Timoshenko:
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* Euler-Bernoulli beam theory works well for simple geometries N=X F<,xo(€ ,Ee,,z(

* But how con we hondle more complicoted ones?

* Example: topered cantilever beam

* Gbjective: Find on expression for displacement as o function
of location x under a point load F applied ot the tip of the
free end of o contilever with tapered width W(x)
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