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Lecture 16: Resonance Frequency
* Announcements:

U“,‘E' = goid A pwblows o vury
- This is a video-recorded lecture, as will be 6" V™ %J)?FFMI cor be ,gqpm)d
subsequent lectures until the university goes back

to ground classes fe., my are Jdicking
* No new homework (so you can enjoy your Spring

Break) ... but first ..

- ... Midterm Exam: Remote Exam, Thursday, March * The proof mass of the ADXL-50 is many times larger than
19 9:30 a.m.-12:00 noon the effective mass of its suspension beams
! T % Can ignore the mass of the suspension beams (which
% See Piazza post for procedural changes greatly simplifies the analysis)

% Main differences: * Suspension Beam: L = 260 pm, h = 2.3 pm, W = 2 pm

—No need to print out the exam e — I m'?]

—We will use Zoom proctoring

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

* Lecture Topics: Proof Mass

Sense Finger

— Suspension Beam

T et - e 12 R 54 in Tension

% Distributed Mass & Stiffness

% Folded-Beam Resonator W Afabricahyon ]\w yL 034(7 Whlne 4

% Resonance Frequency Via Differential Equations doncilo shery o beain|

R
* Last Time: 4 lago ore — “J‘Y?
* Finished Lump Mass-Spring Approximation 4 ' et
- Now, address distributed mass & stiffness .. 4o avod C@ZJ-’W" a A c
b wdelmy = toad devie
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* Vibrating structure displacement function: I )
> (wlqéx

" v(x,1)= p(x)cos(wr) o .
- — —dx }— ;
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M s /[
aximum displacement functlon ¥(x) g-

(i.e.. mode shape funchon)
Seen wh t)=0
en whamvelocity y(x,t) = Mé}XM\V"\ klhe'ﬁc EM%‘?/?M’X:
* Procedure for determining resonance frequency:

% Use the static displacement of the structure as a trial L L 2( A 2
t th t of - 2\ 4 X))
W, at the point o ﬂ}( - J'D if) WAJ’XW’X,‘H SOJPWAM [fw )]

function and find the strain energy
maximum dlsplacemenf (e.g., when t= 0 n/m )
% Determine the maximum kinetic energy when the beam is

at zero displacement (e.g., when it experiences its -
[o gﬁ &qwmoa : ﬂ(,,,m: /)V‘rmx

maximum velocity)
m
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%, Equate energies and solve for frequency
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- Derive an expression for the resonance frequency pmase of beth Freges
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