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Lecture 17: Resonance Frequency ( More Gersnd (e ;,,,,-@ﬂ

* Announcements: * Euler-Bernoulli beam theory works well for simple geometries

* Module 9 on Energy Methods online * But how can we handle more complicated ones?

* Module 10 on Resonance Frequency online soon * Example: tapered cantilever beam

Yy 102 * Objective: Find an expression for displacement as a function
Mldfer'm Exam, Thursday, March 17, 5:10-7 p.m. of location x under a point load F applied at the tip of the
in 3107 Etcheverry free end of a cantilever with tapered width W(x)

+ Passed out old midterm solutions and went through h , .

. . . . . Top view of cantilever's W(x) .

midterm info sheet last time - the info sheet is in W e () =W (1- )
the Quizzes/Midterm/Final link T 50%taper 2L,

* 6raded homework in tray outside my office I x=L

* Reading: Senturia, Chpt. 10
* Lecture Topics:

T T I | lpyi""

G Fm)»@m s befre: Take abeqml apply fore,

% Energy Formulations y
«— !
% Tapered Beam Example A = — \g_) x
% Estimating Resonance Frequency /
_____________________________________ /l I VX0 Ppdy fore
* Reading: Ser.rru.r'ia, Chpt. 10: §10.5, Chpt. 19 /4.4\,7;.\ /9(),6)
* Lecture Topics: 4 = '__(Y) &) Beom repunds
% Estimating Resonance Frequency 7 "‘kf: - by M’b
% Lumped Mass-Spring Approximation 2 MM"‘\Q VF )
¥, ADXL-50 Resonance Frequency QR Tis fova doe work: /= F. ay(ie)
Y Distributed Mass & Stiffness C ")
% Folded-Beam Resonator B Sha goromal (Fowym s Compracic
%, Resonance Frequency Via Differential Equations U §5 20 boam hes tecepe! an vty £ oy,
¢ e ; Which it shwes — sfeed arogy
* Last Time: - ot
=o O C VY a v {} )'0'
+ Started energy-based solutions to bending P wh ’F deb”mv‘lby SR
problems
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* 6o to Module 9, pg. 10, and look at shear strain "n”x’}’"’”‘ Péﬂk
Pole»'hn/ "Pw

energy
+ Then, finish off Module 9
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IS AT ALY brrrverey

K—“n’df'\y
. - s wydltn . y(x,1) = y(x)cos(wr)
Sheldiy Lo = 4.2 miN j\ — E

Maximum displacement funchon y(x)

b‘ ]
''''' = (i.e., mode shape func‘non)
(ve
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* Vibrating structure displacement function:

Seen when velocity y(x,1) =

S
_ ~ S8 = (—?—)* — * Procedure for determining resonance frequency:
7 gng- A & =< (" Ig % Use the static displacement of the structure as a trial
function and find the strain energy ‘W, ., at the point of

maximum displacement (e.g., when t=0, n/o, ..)

aSJV.’M Sl kd- % Determine the maximum kinetic energy when the beam is
d/.?(WmlfT 7 at zero displacement (e.g., when it experiences its
o L. M5 %rEr\axi;r\um velocity) 4 solve for f
- quate energies and solve for frequency
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