Bimorph Type Vibrators

Bimorph type vibrators consist of two piezoelectric elements bonded length-

wise so that when one expands, the other contracts, producing bending vibra- Diaph )
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tions. Conversely, applying bending force generates an AC electric field. Often laphragm micro pumps
. X K X . e Passage flapper valve

having natural frequencies in the audible range, they are widely used as

Typical Application

eBone conduction microphones
high-sensitivity acoustic sensors or on/off bending actuators. e Vibration switch

e Sound pickups
e \arious actuators

Maximum Production Range

The thickness s of the shim material (elastic
reinforcement plate) is standardized at 0.05 mm
and 0.1 mm. The free length ¢ is standardized
at approximately 85% of the total length o.
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Metal shim (center electrode)
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Bimorph type vibrator’s relational expression Thickness  (mm)
One end fixed Supporting both ends
Conditions |: \iuc %%m
3
Series type Parallel type Series type Parallel type
i 2 2 2 2
I I e I I T
Output voltage 3, 0 _3,. 4 _3. 0 _3 g, 0
versus forces F' VS_Z‘q31 tw Vp—4*(]31 th Vi= 8‘g31 tw Vo= l6y3ltw F
Output voltage versus _3 A _3 A _3 12 _3 A
displacement u VS_Sg“Y(E)” Vp—l6g3ly(€>“ VS_2g31Y<€>” Vp—4g3ly(€>”
Capacitance Cas=833T ETw Cap=4e33T 2Tw Cas=833T éTw Cdp:4833TLtu}
3 3
Compliance Snc:%-% Sns:%‘ % . ﬁ
Displacement Uce=F"Snc Us=F+Sns
2 o= 1.875 2 -
Resonant frequency Sfrn= 4%7[ ﬁ pl g;:ggg Sfrn= 4%7[ giz pl Z;;;n

Parallel type bimorph vibrators, when used with one end Typical characteristics PM60-5-0.5 (C—82) 0.05P
fixed, relationship between the displacement 240 and the <+2.0(mm) Displacement U0 is proportional to the
generated force F5 or compliance S» and the resonant ,§ 15 applied V;):Lagrz Vt%rtzportlonal to the
i i i - g square of the leng .
frequencyfrm is showneln the following formula. ¢=50mm £lio Generated force F is proportional to
=3. EACHATN AN = the applied voltage J proportional to
uo=3-dsi()-(1+)- - aim) 2 os the width 0.
Fy=UorN —100-75 —50 =25 /] Maximum applied DC voltage level Vmax
b= sn [N] 25 V5ﬁ 75V1((\)/()) of the normal temperature, please use
E 4.3 -05 VOilage within the range of the following formula.
Sn =812 [m/N] —ts
Zz"/'t ViE 10 Vmax=Er><72 [vl]
frm= L?/? ﬁ% %[HZ] -15 Er:Endurance electric field C—6:400 [V/mm],
T —20 C—82;300 [v/mm],
o :Nonlinearly correction coefficient (=2) C-91:250 [v/mm]

. D ; a0 12 H
d31 : Piezoelectrio constant (C—82:—266x10"2 [m/V 1) Usage Notes ;| Bimorph transducers are classified as series or parallel types

V' :Applied voltage crreeeeeeeet - DY WIFING, With most actuators using the parallel type. Actua-

:Elastic compliance of piezo [%] tors aim for large displacement at low voltage. Since displacement is proportional

ViE - , . 1 1 to voltage per unit thickness, the parallel type yields greater displacement due to

11" - Young's modules of piezo {W} higher internal electric field. Compared to stacked actuators, bimorphs produce

s :Shim thickness (elastic reinforcing plate) less force but larger displacement, ideal for compact fine-motion actuators. Their
) ) : electrical and mechanical symmetry results in symmetric hysteresis curves of

. - ; 3 3 . .
L P :Density of piezo (C-82:7.5x10° [kg/m’]) displacement and force versus applied voltage.
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