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The Mutual Conversion of Electrical Energy= Mechanical Energy

TZWRA .
fian : . . - N . o 3 T 4 Electric circuit elements
FRE R SRR FEIR €’ RETZEERRNNEEIR ] Resonators
N . . o SRR Filters
SEHTANHE AR B BRI SRR SEiREE Delay lines
TRRs RIS EILIR RER BB
NERE RIRN R E LR SE B RS BAIR YRR — Air ultrasonics
EFSHiEE R IR ER R RR PDA HUMHIE ISk 1L 2S A RBENE Distance detectors
SRERIEEIL Parking sensors
B BHETENHHISRIR ST EUR —_— BRI X Ultrasonic switches
PEER R
TR RRER Smoke sensors
BISEHARB A RR RURXLIEI{S Anemometers
Riland Liquid level meters
- Y BHEF X Proximity switches
=
B KRB Hydrospace ultrasonics
APPLICATIONS OF THE PIEZOCEF W |4 Y AR Flow detecton sensors
/f g \'f ﬁiﬁﬁ')ﬂﬂ{’é,&%ﬁ Fish detection sensors
The piezoelectric ceramics have been widely applied in our 4 14 i Sonars
medical, industrial and other fields by utilizing the piezoel: = ERBER Medical ult . ) .
and the ultrasonic theory. At edical uitrasonic equipments
y BimsiiEE Tomography diagnosis equipments
Forinst BRJLDERT Fetal Doppler monitors
. oy
Orms_ ance: . . iyt Blood flow meters
Electronic sound for home electric appliance and Ultrasonic source for the detection of solid Wgﬁﬁ%‘mt Fiber scopes
Jock objects such as metal and concrete AR E Child-birth monitoring equipments
anlctlon for the gas lighter Hydrophone for fish detectors and sonar .
Atomization source for the humidifier and nebulizer Parking sensors for automobile R ge"egalt ulttrasonic equipments
— ers aw detectors
Ultrasonic source for diagnosis device of medical Speaker or microphone for the PDA application ’;Eﬁ_\ Thickness gauges
treatment and devi BEET Bone density meters
reatment and massage device Step counter for pedometer SREFREEE M ) -
Pump for ink jet printer :t;:t‘;‘ Concentration and viscosity meters
uu.;mqn_w‘l' ) Flow and speed meters
Ultrasonic source for cleaning applications S TMERS Elasticity rate measurements
fib K B Touch panels
g;ﬁ% l:{ieﬁoellectric transforn|1ers
an B 4= gy igh voltage power s
MESHANEERMERRETEHMESHETHEL, BTFREMSHNEKE, RELLH oy 25 POETSIRRY
Saoe zonators
REFRMABULSE, TRRAMAIRRNLER. O jonizers
MAXar1E". . .
All these applications use the piezo elements' so called direct piezoelectric effect, a piezo element BRAEALRS L LCP bac‘_"'ght inverters
converts mechanical forces into a measurable voltage, or the inverse piezoelectric effect ,a piezo SRESAL Anti-blurring of cameras

Automobile navigators
Control for position, posture and direction of
the movable objects

o EH. HAEs

element is deformed when a voltage is applied to it, thus generating mechanical motion or oscillation.
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Electrical Energy — Mechanical Energy
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High power ultrasonics
Cleaners

Humidifiers

Massagers

Nebulizers

Ultrasonic welding machines
Portable washing machines
Cosmetic instruments
Calculus smashing equipments
Dental descaler equipments
Ultrasonic scalpels

Audio devices
Electronic buzzers
Loudspeakers
Radio receivers

Bone conduction

Actuators

Printers

Rotation or Linear motors
Fans

Powder feeders
Vibration sieves

Pilot valves
Jacquard comb for warp knitting machines

Needle selectors for circular knitting machines
Sense of touch displays

Vibration plates

Positioning devices

Optical choppers

Camera shutters

Air valves

Micropumps

Blind braille

Ultrasonic transducer for smart flow meter
BRERIDRERN A B RERER
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Mechanical Energy — Electrical Energy
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Sensors

Shock sensors
Pressure sensors
Vibration sensors
Sound pick-up
Potentiometric sensors
Vibration switches

Sphygmomanometer' microphones

Rotation balancers

Color modulation sensors

Calorie monitors
Water leaking sensors

High voltage generation applications

Cigarette lighters

Gas stoves

Piezoelectric transformers

Piezo electric generator

R

Ultrasonic transducer
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Plentiful Piezoelectric Ceramic Materials

$EGBRSR Pb(Ti - Zr) 03/ BRER

PZT BRMERTRL, RISHRHIMO EIR.
NHREHS, FENTEHK, BE
B RBARMRL.

SEEKERERPL (Ti + Zr) 03/ TR

PZT REMEARL, RIEMEHIMC ES.
BF, RWRFERFHTRANN
it

SABRERFZPOLTIO3
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KBRS EESIBITiO3
=EERE, TR

LEAD ZIRCONATE TITANATE CERAMICS
ISOFT MATERIALS [Pb(Ti-Zr)03]

The PZT soft material possesses low
mechanical quality factor,high permittivity,
high piezoelectric strain constant and high
output voltage constant.

LEAD ZIRCONATE TITANATE CERAMICS
/HARD MATERIALS[Pb(Ti-Zr)03]

The PZT hard material has a high mechanical
quality factor, low loss,and small loss to
fever when it works under the high power.

LEAD TITANATE CERAMICS [PbTiO3]
The material has high resistance to the

voltage and high Curie temperature. Because
it has a great anisotropy in the specific axis, it
can vibrate in the single mode.

STRONTIUM BISMUTH TITANATE
SrBiTiO3
It is a lead-free material with high Curie

temperature.
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The Introduction of Piezoelectric Ceramic Components
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The Introduction of Piezoelectric Ceramic Components

BEKIZEZWERBAITTH Piezo Components for Ultrasonic Massage 1242 RE R HEEBE AT Components Used in  Screw Fastener Sensors
ERTHAZE XEEERIT L, EERTAHMIRMMNRQIBRERA, BEEER
e NOEFALE R, BIHBAEERAERS. FIRMUEHRREIIT, Meaiihe/ ) MMRENSF, X
ThERAPR S MERMATT .

The piezoelectric components is fastened to the metal rod with bolts, which enable the
particle displacement or velocity of the mechanical vibration of the piezoelectric
components to be amplified, and the ultrasonic energy is concentrated on the smaller area,
that is, the ultrasonic concentrator. We can provide a variety of ring-shaped components

with low resonant impedance, low dielectric loss, good thermal stability, and high power

BAERIRSN SFAMIRBEYRTZEATETFMES, TREENXMHRNSATEYE, S5
BHREENRYTH.

The massage effect of the ultrasonic vibration on the body is widely used in the medical

treatment and cosmetology. We offer vibration components with high reliability and energy

(3783

conversion rate.

FEMEFMAE Main Applications and Parameters

v #BEGKESTEEM  Ultrasonic Medical Treatment Equipments drive
P 58 :
KB Beauty Care Equipments EEMEFIMAE Main Applications and Parameters
12 Part Number STHTCY
HPMFFxternal Diameter 10~ & 50mm M-S Part Number STHTCH
St EfiifEDielectric Loss tgo <0. 4% 4MZExternal Diameter (mm) o107 d70 (WM typ: ¢ 10 ¢op ®35. &38. &50. ®60)
ML HL S & & B Blectromechanical Coupling Coefficient (Kp) 0.62] 0. 65 M4 & Internal Diameter (mm) b5 &35 (HAtyp: d5. 8. & 15. d17. 420, b23. &30
FHXT A L BiRelative Dielectric ConstantE33/ ¢ o 12001 1500 JZ ¥ Thickness (mm) 2.5, 3.0, 4.0, 5.5, 6.0, 6.5
i HL N AR i BiPiezoelectric Strain Constant(d33) (C/N) 250X10 320X10 2 HLERA R
1 J% 41 ¥ Resonant Frequency IMHz. 2MHz. 3MHz Electromechanical Coupling Coefficient K 0. 62 ‘ 0.65 ‘ 0.58
HE 4% #1 Bl Recommended Material P-669| P-679 1 PR B Bt Resonant Impedance <50Q
1R 4 % Resonant Frequency 15kHz~200kHz
it # #1 Bl Recomnended Material P-669 | P-679 | P-689
A EIFigures

S8 Figures

www.strongfirst.com.cn www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

EFRMETHERNEE

Tube Type Ceramics Components for Medical Application

FIREREMERTERNRN, ERgESSRaa HmE X SaRianen, Mies, HE
FEBRRE A R AR MY AR L

With inverse piezoelectric effect of piezoceramic, piezoelectric ceramics, after high-
frequency vibration, can ablate lesions, break fat particles, thrombus and so on. The deform

caused by piezoceramic will drive the tiny instrument to tumn.
FEFZEFNMAE  Main Applications and Parameters

RESEFRSEEITEE  Steering Actuator for Fiber Scopes
#BFAEERIA  Ultrasonic Ablation

A5 Part Number STHTCG
4MZExternal Diameter &1.5 & 3mm
N 4% Inside Diameter ¢ 0.8 ¢ 2mm
K FLength 3~5mm

LM% 44 Bl Electrode Material 4Rsilver, 4gold
HEFE M B Material P-669. P-679

S Figures

Lo, &
7 7 7
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The Introduction of Piezoelectric Ceramic Components

BERENATH

Piezo Components for Ultrasonic Electromotor

ERRERBAREMIE FiRsIZ RO, EREiNsERTmEs
RN MR, ATRMABEEREMS, RAEHRE, 2433, BRE
—HMFHERETH

Piezoelectric ceramic is the core element of the vibration of ultrasonic electromotor’s stator.
Its performance will directly affect the output performance of ultrasonic electromotor. We
can supply a wide selection of high-quality ceramic elements with good dielectric

temperature stability, low dielectric loss, and good consistency among divided electrodes in
terms of dss as well as static capacitance.

FEMLEFIAE  Main Parameters

A5 Part Number STHTCH
4MEExternal Diameter & 10~ & 50mm
HN4%Internal Diameter &5 & 40mm
e fikEDielectric Loss tgo <0. 3% <0.3% <0. 4%
A XF A B $Relative Dielectric Constant Es3T/ Eo| 1100 1250 1400
Ji HLW AR H $iPiezoelectric Strain Constant (ds3) (C/N)| 290x10 250x10 320x10
Hi#E#1 BIRecommended Material P-689 P-669 P-679
M8 Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

BEKEREXRMATHE Ultrasonic Element for Flow Measurement

BEEREENRERERRT AR R, oK, TERFSoR ZNATEXS
K RSN TROREN. HRMEREIES. AREME. MBS

Due to its traits, such as small size, low power consumption, long life, no pressure loss and
other characteristics, ultrasonic flow detection sensor is widely used in various types of
gases, liquids and other media flow detection. We can provide the ultrasonic element with
high sensitivity, good thermal stability, and excellent output linearity.

FEMRFIMAE Main Parameters

# 5 Part Number STHTCY
4MEExternal Diameter &8~ & 50mm

I~ HitfikEDielectric Loss tgo <2.0%

FXF A HLH BiRelative Dielectric Constant ¢ 33T/ Eo| 2300 2750 3400
JE N AR H i Piezoelectric Strain Constant (d33) (C/N)| 450x10-12/540x10-12 | 600x10-12
15 Ik 41 2 Resonant Frequency 40kHz~ 4MH7

R RELectrode Type A/B/C

AR BIElectrode Material iRsilver, 4gold

HEFE M Bl Recommended Material P-668__ |P-678 [ p-672
4pEIFigures
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The Introduction of Piezoelectric Ceramic Components

FEHEBEENRF Piezoelectric  Bimorph

EER A ERR Bmh R—R R A, FIRERRSA e AR, St
EESHME, FINATITRSE. SUWIRIEER, S5 R RERRAE T
gﬁﬁm BRBER, RRECEHES; BERKR,. EBRELRRE; BN

Made up of two single-chips and one plate, the piezoelectric bimorph, when applied
electrical signal, will bring about displacement, or deform which can produce electrical

signal. In light of this, it can be applied to many areas, Jacquard comb, needle-selector for
textile machines; piezoelectric flow valves for automobile; medical equipment, such as

insulin pump, collagen enhancer; small-scale piezoelectric water pump, generation device
which can harvest energy; blind braille etc.

FEEFFE Main Parameters

M5 Part Number STHTZ
RfSize 10760 (L) x2~20 (W) x0. 5~0. 9 (T) mm
I diFEDielectric Loss tgo <3.0%

AR RS A B8 H

Relative Dielectric Constant ¢ 33T/ Eo 4200 | 6000

s HL N AR 5

Piezoelectric Strain Constant (d33) (C/N) TRURI=1Z | B0
M Bl Recommended Material P-666 P-676

" GpBI Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

EHE B  Piezoelectric Single Chip

ERBBRATEENERR,. ESUEHSRERNRAER, AL URERLBEETY
M.

Piezoelectric single-chip is used to assemble bimorph for Jacquard comb of warp knitting
machine or needle selector of circular knitting machine. Besides, it can also be used in
piezoelectric power generating component.

FEFAFEHE Main Parameters

StrongFirst B

H-ZPart Number STHTZJ

J& ) Size 10760 (1) x2720 (W) x0. 170. 9 (T) mm

S diiFEDielectric Loss tgo <3.0%

AR X A HL 2
Relative Dielectric Constant € 33T/ Eo 4200 6000

s FH AR
Piezoelectric Strain Constant(d33) (C/N) 780x10:12 850X 1012

#E 7% #4 #} Recommended Material P-666 P-676

AhBY Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

AHBAEBREETH

Piezoelectric Ceramic Components for the Power Generation

FIRERMGERNIEERSRL, FEMEHEWIHRERR R, TRATEMAR, MEEER
&, ERABMEXAMEIRE, HIFA A RUPEETEL RS 2T A, 7T
EFIMTRERHNNES, BEFSBHIREEREELRT.

Direct piezoelectric effect, that is transforming mechanical energy to electrical energy, can
be applied in bioelectric power generation,human energy harvesting, wave power generation
and other self-powered units. The long-lasting, clean, maintenance-free new power
generation mode is widely promoted and used. A wide range of piezo elements with high energy
conversion efficiency and strong voltage signal can be customized.

FEMAFHHE  Main Parameters

# S Part Number STHTRJXA

R ~fSize A] 52 fill Customized

JZ & Thickness 0. 1~0. 6mm

HLHLRE & &R #Electromechanical Coupling Coefficient (Kp) | 0.74 0.78 0.82

FHXF A B H #Relative Dielectric Constant <33’ /Eo 3800 4200 6000

i LN AR B Piezoelectric Strain Constant (d33) (C/N) 710 x10-12 780x10:12 | 850x10:12

MM B Recommended Material P-690 P-666 P-676
5B Figures
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The Introduction of Piezoelectric Ceramic Components

EAMBITE Composite Piezoelectric Ceramics

BT ERMEENARERS TS, KUEMFNERMERRATMERRASERN, AT
—HERAMRAGEMNESERBEESL. SARNERMERBEIIR, NGy, mAR
PRI ARRE SRR R R A

Since the acoustic impedance of the piezoelectric ceramic is greatly different from that of the
air, water, or organism, the acoustic wave is difficult to be incident. In order to solve this

problem, various resins are compounded with the piezoelectric ceramic. After the
composite, piezoceramic acoustic impedance is low, with good incident characteristics, and
piezoelectric properties can be adjusted by the volume ratio of ceramic.

FEMAAMAE  Main Applications and Parameters

TARkM A RYS Non—destructive Inspection

VERBFERIRNEE Medical Ultrasonic Detector

v iz iE BRI EARRB R A & 5T 51K

Long Distance Ultrasonic Transmitting and Receiving in Solid

5 Part Number STHICT

#MEExternal Diameter ¢ 6" 70mm

KJZLength 10~80mn

B EWidth 10~30mm

JE EE Thickness 1~ 15mm

M A1 FlElectrode Material Hsilver, Glcopper, Zegold

HEFEM BlRecommended Material P—679, P-672, P-666, P-690
S8 Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

FLRABERHREESS  Sandwiched  Transducer

TENREDERBARUKES, RA—EE R S AR RIS RIS

AERHRERR. BT XA anRates R EWBRSF SRR AR, FItERRAHRA

Bz ikAERs. IXMMRRERREAOROIL S E T HRARIR T ERRMEEIR TR, NASEI THRIR
HUHRSTER, SH—AE, HTERMERSITS, BHBKEEE, EAETEINSTES
RERE, BIERASERUL TR RS ERIRER RN, (EEEREERRTE
HRUAHRRERERA TEARRTS, MMEts 7 ERMEERIREL.

The sandwiched transducer is one type of the ultrasonic transducers with metal plates
clamping at both ends of the piezoceramic discs. It is mainly used in power and underwater

ultrasound applications. ) L
Because this structure is first proposed by Paul Langevin, the French physicist, it is also
called Langevin transducer.

One of the advantages of this structure is that it makes full use of the longitudinal mode of
piezoceramics and gets the lower resonant frequency as well. Also, because the
piezoceramics has the characteristic of low tensile strength itself, it is much easier to be
cracked under the high power. However, by the application of the metal plates and
prestressed bolt the piezoceramics remain in the compressed state under the violent
vibration so that the cracks of piezoceramics could be avoided.

FEMALFIFAE  Main Applications and Parameters

15 Part Number STPTC15K. STPTC20K
I RIIZE Resonant Frequency 15KHz. 20KHz
% J% FHL 3t Resonant Impedance <250
i NI Z Input Power 15000, 2600W

5B Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components

X BAERE R EE S Builtin Ultrasonic  Flow Transducer

ERER R E RS SRRSO, BR— NSRRI, &~

SBSRA TPPS, PEEKEFTASYERLSI, AILIEIRSRiAESS, FmEAhUEm. mismmE.
[ERMHANYE, EEMEIME R R B . FHRINERE = AR AR S SHT
H, BRS T RN REE. BTRETE, TEMTEEKE, BEEAER, W

TEITE, KR IEEER, RESREHNIR 2 EHRET

Built-in ultrasonic flow transducer is the core_component of ultrasonic flowmeter, which is a
kind of liquid medium ulfrasonic transducer. Transducers are designed with PPS or PEEK

engineering plastic and can contact with liquid directly. They could resist high pressure,
high temperature, acid and alkalis. The performance is stable in a variety of environments.
By reducing the environmental influence towards emitting and receiving of signals, the
response sensitivity is improved. These are used for ultrasonic flowmeters, mainly for
ultrasonic wate r’heat meters micro-flow measurement, u nderwater liquid level & distance
detectiorliqu id concentrationdetection and Doppler ve lo cimeter

StrongFirst

FE B pR & T B Rl s 9T 48

The Introduction of Piezoelectric Ceramic Components

eIt 24248688 Clamp-on Ultrasonic  Transducer

IHEMA T EARERERIRETHIR ORI, R RN RAEARERES, TRTHR
ISREIITE. MR TPPS, PEK, W FETIREBRNG, PHRINEEZEN Rt
BESITIN, BHES T FRAENREE. TERTIRMERRER AR E
KR, BnRICERTE. IARETE, MERRETE.

Clamp-on ultrasonic transducer is the core component of ultrasonic flow meter. It is a kind of
ultrasonic transducer for liquid flow measurement. The product is designed with PPS,

PEEK, acrylic and other engineering plastics, which can reduce the influence of
environmental factors on the emitting and receiving signals of the product and effectively
improve the response sensitivity of the product. They are mainly used for non-destructive
installation requirements and non-contact liquid requirements, such as agricultural
irrigation metering, blood flow metering, infusion microflow metering.

FEMHAFHAR Main Parameters

FEMIFIHAE Main Parameters

M5 Part Number STPSC

i % Frequency 1MHz/2MHz/4MHz

[ 7¢ Bandwidth T PR B % Nominal Frequency 10%—15%
BHPT Ilmpedance 10-1500 Q

i L %5 Capacitance 500-3000 pF

5 Part Number STPSC

iZFrequency 1MHz/2MHz

7 %5 Bandwidth FTrmiZiNominal Frequency 10%15%
FH $t Impedance 50-500 Q

% Hi 7% Capaci tance 800-2000 pF

| HhB Figures

www.strongfirst.com.cn
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The Introduction of Piezoelectric Ceramic Components The Introduction of Piezoelectric Ceramic Components

BERKMEESFE (SR E) Utasonic Transducer (gas flow)

SHEREBERERSEBERSTOLORN, E—MERTSENTRNBERE
R, 7~ RXAFENFLEEMEHRES TBERESHATRINEHEN, TEE

8 AR R R 3% (BB BB A8 A0 pE)

Ultrasonic ~ Transducer( distance  detection and obstacle  avoidance)

RTRAS. BS HEFTE.

Gas flow ultrasonic transducer is the core component of ultrasonic gas meter, which is an
ultrasonic transducer suitable for gas medium. We upgrade the ultrasonic's emission power
in gas medium by adopting the new acoustic matching material. Our transducers are mainly
applied in natural gas, coal gas measurement etc.

FEMAFIIAE Main Parameters

# 5 Part Number STPSC

FiZ Frequency 200-500kHz

| FiBandwidth AR A= Nominal Frequency 10%-15%
BH ¢ Impedance 150-3002

i Fi Z¥Capacitance 500-2000 pF

W H A Beamwidth 13+2°

1 M8 Figures

D

g
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BAEERSA HBRRESENBRE—EHEERE, WO E RS ERFHE
Rt 0, B EBARNASTERIARTE MR, HEEBAEREN RPEIEN
HE, BIWHE SN SBER RIS,

The ultrasonic wave emitted by the sensor transmits in a certain direction through the air
medium, and part of them is reflected back and received by the sensor. With the help of

transmitting speed of ultrasonic wave in the medium, we can calculate the interval time
between the emission and reception of the acoustic wave, then can calculate the distance

from the measured surface to the ultrasonic sensor.

FEMEEFMAE Main Parameters

STPSC
#EPart Number
@ﬁ?}»ﬁ]ﬁ?requency 175-300kHz
| F&Bandwidth Fr#R i ZNominal Frequency 10%-15%
BH$t Impedance 100-3002
i H, 75 Capacitance 500-1000 pF
W R fiBeamwidth 1342°

SMB Figures
. ¢

www.strongfirst.com.cn




StrongFirst B

FEBRE TN ARG TR

The Introduction of Piezoelectric Ceramic Components

AR AR (BE /TSR
Ultrasonic Transducer(anti-corrosion/withstand high temperature)

7 TR R R RSEE, R T ERHRANES TERERITR MteE, R
TS RRTEUEM RS TITSREMRE.

In order to extend the scope of using ultrasonic transducers, metal packaging is adopted to
improve corrosion resistance, and new acoustic matching material is used to improve high

temperature resistance.

FEFEFMM Main  Parameters

StrongFirst B

ERRET 4N A &R

The Introduction of Piezoelectric Ceramic Components

BEEEREES (RIFRIE) Ultrasonic  Transducer (gas flow  velocity)

FIFBAEREC AN RPAEERE ZWER, MNEEEEDRASNT R ERNDEE, M
ﬁ'ﬁgﬁﬁ LRSS RRRAIRE SR, AT CZNATLWRETT DlkEt, SKREXE
.

As the propagation speed of the ultrasonic wave in a known medium is determined, the total
speed of ultrasonic waves probaaating in a flowing gas medium is measured to calculate the
anemometer and so on

- flow speed of the gas medium. Our transducers are widely applied in industrial flowmeter,

FEMZEFNMAE Main Parameters

15 Part Number STPSC
i Frequency 200kHz
[ 77 3% Bandwidth TR PR B Nominal Frequency 10%—15%
FH Pt Impedance 200-5002
| # FiL % Capaci tance 500-2000 pF
V% 7R ffi Beamwidth 13+2°
SMB Figures

S Part Number STPSC
| $ % Frequency 125-200kHz

#% %% Bandwidth TR AR Nominal Frequency 10%—15%
[H i Impedance 150-300 Q

T H, 7 Capacitance 1500-2000 pF

W% R fiBeamwidth 1342°

‘ S8 Figures
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E Eﬁ.ﬁlﬁiﬁ:ﬁz Fﬁ *ll El':l ﬂ'?ﬂ }:T: EE,*Z" *gl-&r%"ﬁﬁ Piezoceramic(Transducer/Sensor)Material  Data  Sheet
The Introduction of Piezoelectric Ceramic Components

o _ RN 1 K 0.65] 0.62[ 0.58) 0.68] 0.68] 0.72/0. 70| 0. 70| 0. 74] 0. 78] 0. 82| 0. 10| 0. 68| 0.58| 0.67
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P4} P-679 High stable and high power emission
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L P=669 High stable and high power emission
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P-689 High stable and high power ultrasonic welding
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P5A The transmission and reception of high stable electroacoustic and ultrasonic|
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P-668 The transmission and reception of high stable electroacoustic and ultrasonic]
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P5J| P-678 The transmission and recention of high stable electroacoustic and ultrasonic|
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P-660 Material sintered in low temperature; applied in various multi-layer sintered actuators
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o The transmission and reception of electroacoustic and ultrasonic
690 U, RIS R
The transmission and reception of electroacoustic and ultrasonic
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_ Large strain material; applied in single chip /bimorph, piezoelectric power generation
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P-676 Large strain material; applied in single chip/bimorph, piezoelectric power generation
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PT P-667 Material with high Curie temperature for high temperature vortex flowmeter|
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P-662 Material with high Curie temperature for medium high temperature vortex flowmeter|
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P=659 Flav detector
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High power transmission and reception; applied in the underwater acoustic sensor
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Other applications and special shapes of components can be negotiated.
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Products for the use ofteaching, research, experiment can also be produced.
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