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COMSOL

Simulation
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¥ Coordinate System Identifier
Identifier:  sys2
¥ Settings
Coordinate names
First () Second () Third (3)
d 2 3
Base vectors
x y z
ol -sin(atan2(¥,X)) cos(atan2(Y,X)) 0
2 0 0 1
3 cos(atan2(Y,X)) _sinatan2(¥,X)) 0

Simplifications
z ¥ Assume orthonormal

Eigenfrequency=54.186 kHz Surface: Total displacement (jim)
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Acoustic Components

. Dan Russef
U ongituginal left—right) particle displacement

U =A-sin(wt + @) | \/ t

d = K - sin(wt + 6)
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<:> Vibration Amplification
Inverse Piezoelectric Effect = - .

[ TRANSDUCER ] [ WAVEGUIDE(PROBE)]




Piezoelectric Equation

E e T Stress
—

e S Strain
T,SI - ID « E Electric Field Intensity

« D Electric Displacement

Equatio Variabl | Value Expressions (Tensor Form)
n Type

Free Short Sk = sg;T; + di Ej _ . .
Circuit = d,T; + EUE Piezoelectric-Strain Const.
2 Constraine Short S,E T,D T; = Cfi.Sk — e/iE; G = 2t = euSi
d Circuit D, = ey, S, + Elej Piezoelectric-Stress Const.
e = stjhji = dlkCIIcEi
3 Free Open T,D S,E Sy = seTi + gDy Piezoelectric-Voltage Const.
Circuit E; = g;iT; + By D g = Blidji = husp;
4 Constraine Open S,D T, E T; = CR.S;, — hy D, Piezoelectric-Stiffness Const.
d Circuit Ej = hjy Sy + BjiDy hi = Bieji = guCP

*k=12,..,6; i=12,..,6; | =123; j=123.
* sk Compliance Matrix

* Cit;:c Stiffness Matrix * ,Blj Dielectric Impermeability Matrix



Horn Step 3

Horn Step 2

ave Length Transducer
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Matlab lteration

vf/vb = 13.4

5 10
% 10 x 10 *
20 T T T T T T T 10 20 T T T T T T T 10 60 T
50 —2.5
151 1
15+ g A0 2
» = -
% 10 =6 vilvh >E_ = 30+ / d15
10 -6 20+ 14
ar 4
T / Hos
/_/
0 1 1 1 1 1 1 1 1 1 2 I3 1 1 | 1 | 1 1 1 1 4 1 1 0
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0.005 0.01 0.015 0.02
I5(m) I6(m) RL(m)
ls = 8.8mm lg = 10.4mm RL = 9.4mm
| : . Y TN mn A 538x10°
5 x10%
| 6
mm g |
5
5
10 | 7
f |
|
3
2
1
¥ 2.9x10°

PE BEF  Evaluation 3D
HBos | L\ 0T m BEF=HE-~

X y z Value
-7.7208 |4.6356 -52.516 4.7665ED 8
-0.094308-1.9506 |6.3735E-66.3735E6 M



	Slide 1: Transducer Design
	Slide 2: COMSOL Simulation
	Slide 3
	Slide 4
	Slide 5
	Slide 6

