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Lecture 17: Resonance Frequency
* Announcements: Es’h)mh)g Yamina ﬁe{m@

+ Computer hard drive failed, so this is a backup
computer ... hopefully, it still records

* HW#4 online, due this Thursday, 10 a.m. /) T
* Module 10 on "Resonance Frequency” online = 3 ALY~ Xoco st
* Midterm Exam next week, Thursday, March 23, =
3:30-5 p.m., 521 Cory (right here) Pelahag E“W‘
- Reading: Senturia, Chpt. 10: §10.5, Chpt. 19 W({) lq[?(-l- Jik)(:CDScht
* Lecture Topics:
% Estimating Resonance Frequency Kinehe Eml%:
% Lumped Mass-Spring Approximation - a2 S A 2ot
% ADXL-50 Resonance Frequency 7<(—é)‘é M{]L((')] T TMXelSin" W
% Distributed Mass & Stiffness 1
% Folded-Beam Resonator g =X :(\[Jociy
% Resonance Frequency Via Differential Equations Romaks- oMt
* Last Time: @ Ene'y‘/ et be Conened.
- Started resonance frequency @TM EMW: Polesinl 5\2% + Emefic ff‘dn@;
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* The proof mass of the ADXL-50 is many times larger than

5 i

Fixed Capacitor Plates

the effective mass of its suspension beams S mar 6(_ Via.s
% Can ignore the mass of the suspension beams (which macs ﬂ'(”_(‘lv\ldue 'Pq

greatly simplifies the analysis) jghm e mc g 0/ r'brmbj'

* Suspension Beam: L = 260 um, h = 2.3 pm, W = 2 um
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’_\\k [h) 0 y * Vibrating structure displacement function:
S&\-e{d/@ Cmn‘fn'blﬁ\bhx L= EW(T)7= 0.0 Wy, H’[) P(x)cos( ) -

Maximum displacement func‘no:l\ 9(x) 9 :t

(i.e., mode shape func‘non)
Seen when velocity y(x,1) = O

* Procedure for determining resonance frequency:
% 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, ..)

md % Determine the maximum kinetic energy when the beam is
df.['bmo ! - st at zero displacement (e.g., when it experiences its
o‘ IJ'P[OCGV’O'\ A maximum velocity)
XZL, % Equate energies and solve for frequency
oW The \'5 Get Maxwy,, Kivehe E"’/S}g;\
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