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Lecture 16: Energy Methods [Neve Gevort Geometier|
*+ Announcements:

* Euler-Bernoulli beam theory works well for simple geometries

- HW#4 onlme"‘ due Thur'sday, rext. week, 10 a.m. * But how can we handle more complicated ones?
* Module 9 on "Energy Methods™ online * Example: tapered cantilever beam
* Midterm Exam less than 2 weeks away, Tuesday, * Objective: Find an expression for displacement as a function
March 21 3:30-5 p.m.. 521 Cory (right here of location x under a point load F applied at the tip of the
) p-m.. Y ( 9 ) free end of a cantilever with tapered width W(x)

. Reqding: Senfuria, Chp'f 10 w $ Top view of cantilever's W(x) I _i)
* Lecture Topics:  50% taper 21,

% Energy Methods t x=Le

% Virtual Work ; l—>x

% Energy Formulations l l y

X F

% Tapered Beam Example

* Reading: Senturia, Chpt. 10: §10.5, Chpt. 19

* Lecture Topics: over
% Estimating Resonance Frequency

% Lumped Mass-Spring Approximation

% ADXL-50 Resonance Frequency

% Distributed Mass & Stiffness

% Folded-Beam Resonator

% Resonance Frequency Via Differential Equations
* Last Time:
+ Started into Module 9 on “"Energy Methods"
+ Continue with this
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* The proof mass of the ADXL-50 is many times larger than
W(’é) k'%?('l' -Lk)( ¢os* JE the effective mass of its suspension beams

% Can ignore the mass of the suspension beams (which
greatly simplifies the analysis)

Kl.hd'l'c ENA@: * Suspension Beam: L = 260 pm, h = 2.3 pm, W = 2 um
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