Question 3 €D Murata Software

Q: How to calculate the amount of electric charge that has been
stored on an electrode?

A: If [Specify Electric Potential] is set to the electrode, the stored
electric charge will be displayed on the table.

If [Floating Electrode] is set to the electrode, by selecting [Add
a resistor across to ground] and specifying the resistance, an
electric charge can move freely, which means an electric current
can flow. This allows you to calculate the charge stored at the
floating electrode.

Please refer to the next slides.
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Charge Stored at Electrode(1/3) & Murata Software

B The charge on the boundary with a specified
electric potential is displayed on the table.

B The charge of an electrode with no electric o Floang
potential specified, that is a floating electrode, — T e——
Is calculated as its electric potential being —
constant. As the numbers of positive and
negative charges are equal, the total charge will gl Flectric g T Electric
become zero. In the table, the charge of zero is
displayed.

B As shown on the right, by connecting an
external resistor to the floating electrode, an
electric charge can move freely, which means
an electric current can flow. This allows you to
calculate the charge stored at the floating
electrode.
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Charge Stored at Electrode(2/3)

&D Murata Software

Example: Charge stored at the electrode of a piezoelectric

. . h X Upper face: Floating electrode 1
disc when pressure is applied from above and below to it.

B Piezo-Harmonic Analysis
Frequency: 1e3 [Hz]

B Disc Size
Radius: 10 [mm], Thickness: 1 [mm]
B Material
Piezoelectric: P-4 (Available from the material DB) Lower face: Floating electrode 2
Edit Boundary Condition [Boundary_Condition_001]
B Polarization Axis C =
Positive Z direction e | e e
. otes @Electric Wall Surface Impedance Muttilayer Electrode
B Boundary Condition R
Set floating electrode boundaries to the upper and lower O”“"““’““” e
faces discretely and connect a resistor of 5000 Q in series e B
from each electrode to the ground. Set pressure of -1 [N/m2]
to the upper face and set fixed displacement in the Z R ———
direction to the lower face. ER— g
Phase [deg]

Time Dependency  (Weight Furction

Floating Electrode

[F1Add a resistor across to ground

Resistance [rohm)
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Charge Stored at Electrode(3/3)

&D Murata Software

Example: Charge stored at the electrode of a piezoelectric

disc when pressure is applied from above and below to it.

B The displacement contour indicates deformation is uniform.

The charge of the floating electrode, Q, is 1.8e-14 [C] from the
table.

The electric flux density vectors have a uniform distribution,
57e-12 [C/m2]. The charge can be calculated by integrating
electric flux density. The area of the disc is
S=0.01*0.01*3.14=3.14e-2 [m2]. Then the charge is Q=57e-

12*3.14e-2=1.79e-14 [C]. This value closely coincides with the

value in the table, 1.8e-14 [C].
From the difference in electric potential between floating

electrodes, the voltage generated on the piezoelectric disc can be

calculated:

Voltage=+5.68e-7 [V]-(-5.68e-7 [V])=11.36e-7 [V]=11.4 [uV].

Table

=8 E Results™

Table (Charge)

Table

Floating electrode potential V1§ Charge [C] §current Al I FEM Info

e Calculation Log
D ﬂ Field

Real Part Imaginary P...

-1808e-14 6370e-16
1808e-14 -6367e-16

g Global Coordinates
ooy Window Float1

Float2
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Contour of displacement

Piezoelectric Analysis  ~ 0: 1,000000e+03Hz] \CI lr\ &) contoun ﬁmsp\aument Select Body ~
Displacement [m] * Magnitude @ Element Vector JO Streamlines !] Maximum and Minimum
O[deg] 7 Linear N ° i Surace Vector [ Meshes ) Cross Sedtion -

Nienta

Vectors of electric flux densi

pC/m2
57,00
Piezoelectric Analysis  ~ |0: 1,000000e=03[Hg) '|4| Ib\ S contour - W Displacement - | Select Body ~
Electric flux density [C/1 * Vector XYZ " B - || &) Element Vector gosmmms !]Maxwmum and Minimum H 56.75
Oldeg] * Linar 0@ | SurfaceVedor [ Meshes {2 Cross Sedtion - '
. . 54.50
Bl 25

- ME5.00
Maximum . 57,57
Minimum * 5762

Table (Floating electrode potential)

Table
Floating electrode potentialllV | charae Ic] | current a1 | FEM Info |
Real Part Imaginary F...
Float1 2001e-8 5.680e—7
Float2 -2000e—8 -5 680e-7

01 Februar



	スライド 1: Question 3
	スライド 2: Charge Stored at Electrode(1/3)
	スライド 3: Charge Stored at Electrode(2/3)
	スライド 4: Charge Stored at Electrode(3/3)

