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Langevin Ultrasonic Transducer

This ultrasonic transducer, the piezoelectric element in between the metal 
block is nipped, is the ultrasonic vibrator of integral structure. Since it was 
invented by P.Langevin(France), it has been called a Langevin type vibrator. 
Many of these, by tightening a ring-shaped piezoelectric elements with bolts, it 
is made integral structure. That means also known as the bolted Langevin type 
vibrators. Can be driven at high power and high amplitude, it has become one 
of the power-driven uses of ultrasonic.

Humidifier Vibrators

When ultrasonic energy from piezoelectric elements increases, the central 
sound pressure focuses with directivity. This power lifts the water surface, 
creating a water column. The water film at the column tip breaks, releasing fine 
mist into the air. We offer durable vibrators designed for high-frequency, 
high-power use.

● High mechanical Q
● High-strength, robust
● Easy mounts to the equipment
● High-efficiency, low heat generation
● Linearity of the input and output 
 characteristics

● Ultrasonic cleaning machines
● Wire bonding machines
● Plastic welding machines
● Ultrasonic cutting machines
● Atomizing pumps 
● Medical ultrasonic scalpels
● Fish finder, Under water sonar

Typical Applications

● Diaphragm micro pumps
● Passage flapper valve
● Bone conduction microphones
● Vibration switch
● Sound pickups
● Various actuators

Typical Application

Typical Applications

Langevin Ultrasonic Transducer for cleaning

*At our standard circuit and with a humidifier

Langevin Ultrasonic Transducer for processing

Representative Models & Specifications

Outline Dimensions

Representative Models & Specifications

Features of the Langevintype ultrasonic vibrator

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-
tions. Conversely, applying bending force generates an AC electric field. Often 
having natural frequencies in the audible range, they are widely used as 
high-sensitivity acoustic sensors or on/off bending actuators.

For Actuators For Sensors

Series type

Basic Structures

Typical characteristics Parallel type bimorph vibrators, when used with one end 
fixed, relationship between the displacementu0 and the 
generated force  Fb or compliance sn and the resonant 
frequency  frm is shown in the following formula.

FBL28452HS

FBL40452HS

FBL28502HA

FBL28302SSF-FC

FBL28252SSF-FC

FBL40152SSF-FC

FBL60152SS

FBL50152H-FC

For
Cleaning
Equipment

For
Processing
Equipment

Outer Diameter

45

45

50

30

25

15

15

15

Model

Dimensions

Element Characteristics

Model

Driving Conditions*

Performance Specifications

Height

（79.1）

（53）

（75.5）

（91）

（93.4）

（64.6）

（42）

（55）

mm

Frequency

kHz

28

40

28

27.9

27.9

40.0

60

50

Admittance

mS

30

15

30

30

30

12

9

9

Capacitance

pF

3800

3800

3800

3000

2300

900

900

900

Maximum Input

W

70

70

75

200

100

25

15

20

Mounting Method

Stud Bolt

Stud Bolt

Adhesive

With Flange

With Flange

With Flange

ー

With Flange

1.63Z25D-EYXSH（C-213）

1.63Z20D-QS（C-204）

2.4Z20D-QS（C-204）

Element
Outer
Diameter

mm

φ25

φ20

φ20

Resonant
Frequency

Resonant
Resistance Capacitance

Coupling
Coefficient

Input
Voltage

Input
Current

Water
Level

Atomization
Volume

MHz±4%

1.63

1.63

2.4

Ωmax.

3

3

3

pF±20%

2050

2300

1850

%min.

40

40

40

V

48

48

24

A

0.75

0.65

0.6

mm

43

50

35

mℓ/h

400

400

200

α
d31

V
s11E

Y11E

ts
ρ

PM60ー5ー0.5（Cー82）0.05P
Displacement  u0  is proportional to the 
applied voltage V  proportional to the 
square of the length ℓ.
Generated force F is proportional to 
the applied voltage V  proportional to 
the width w . 
Maximum applied DC voltage level Vmax  
of the normal temperature, please use 
within the range of the following formula.

Vmax＝Er×　　  [V ]
Er：Endurance electric field Cー6；400 [V/mm],
 Cー82；300 [V/mm],
 Cー91；250 [V/mm]
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u0 ＝ 3・d31         ・　　　・V・α [m]

Fb ＝     [N]

sn ＝s11E
・　     [m/N]

frm ＝　　　  ・            [Hz]

（  ）tℓ
2

t
ℓ2

sn
u0

w・t 3
4・ℓ3

（     ）tts1＋

1.8752

4 3 π
Y11E

ρ

Parallel type

Metal shim (center electrode)

Bimorph type vibrator’s relational expression 

Qcs＝　d31          F（  ）tℓ
2

2
3

Vp＝　g31Y            u4
3Vs＝　g31Y            u2

3Vs＝　g31Y            u（  ）tℓ
2 （  ）tℓ

2 （  ）tℓ
2（  ）tℓ

2
8
3 Vp＝　  g31Y            u16

3

uc＝F・snc us＝F・sns

Vp＝　  g31          Ftw
ℓ

16
3

Cdp＝4ε33T t
ℓwCds＝ε33T t

ℓw Cdp＝4ε33T t
ℓwCds＝ε33T t

ℓw

4
3Vp＝    g31          Ftw

ℓ
8
3Vs＝    g31          Ftw

ℓ
2
3Vs＝    g31          Ftw

ℓ

Qss＝　d31          F（  ）tℓ
2

8
3 Qsp＝　d31          F（  ）tℓ

2
4
3

Conditions

Series type Parallel type Series type Parallel type

One end fixed Supporting both ends

Generating charge 
amounts 

Output voltage 
versus forces F

Output voltage versus 
displacement u

Capacitance

Compliance

Displacement

Resonant frequency 

ℓ ℓF F

uc us

Qcp＝3d31          F（  ）tℓ
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1

Y
1

wt3
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αn2

4 3 π
Y
ρ

α1＝ 1.875
α2＝4.69
α3＝ 7.85

frn＝ t
ℓ

αn2
24 3 π

Y
ρ

α1＝π
α3＝3π

FBL40452HS FBL28502HA FBL40152SSF-FC FBL60152SS FBL50152H-FCFBL28452HS FBL28252SSF-FCFBL28302SSF-FC

:Direction of polarization

Maximum Production Range

Shim
Material

The thickness ts of the shim material (elastic 
reinforcement plate) is standardized at 0.05 mm 
and 0.1 mm. The free length ℓ is standardized 
at approximately 85% of the total length ℓ0 .

w
ℓ

ℓ0

t

Bimorph transducers are classified as series or parallel types 
by wiring, with most actuators using the parallel type. Actua-

tors aim for large displacement at low voltage. Since displacement is proportional 
to voltage per unit thickness, the parallel type yields greater displacement due to 
higher internal electric field. Compared to stacked actuators, bimorphs produce 
less force but larger displacement, ideal for compact fine-motion actuators. Their 
electrical and mechanical symmetry results in symmetric hysteresis curves of 
displacement and force versus applied voltage.

Usage Notes

：Nonlinearly correction coefficient（   2） 

：Piezoelectric constant（Cー82；ー266×10-12［m/V］）
：Applied voltage

：Elastic compliance of piezo

：Young’s modules of piezo

：Shim thickness (elastic reinforcing plate)

：Density of piezo（C-82；7.5×103［ kg/m3］）

{　  }s11E
1
{　  }Y11E

1

● Humidifiers    ● Medical inhalers
● Medical nebulizers
● Beauty steam devices
● Humidification for cultivation

297×420
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