K NGK ELECTRONICS DEVICES, INC.

Piezoelectric \\f%

Products

NGK-ED provides wide varieties of Piezoelectric
material suitable for various piezoelectric
applications. Also we can provide HIP material,
with extra concentration. As the piezoelectric

applied products, we provide Stacked actuator for
precision alignment locator, and Bimorph actuator
for valve application etc.

Advantage Suitable piezoelectric material can be selected from abundant material varieties.

Application Piezoelectric material for actuator, oscillator or target.

Outlook

(NN NN

(AR RN

Piezoelectric material
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K NGK ELECTRONICS DEVICES, INC.

B8t rroducts SPEM

Piezoelectric material

Stacked actuator for precise alignment

Bimorph actuator
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K NGK ELECTRONICS DEVICES, INC.

EEMH (SPEM) DM E 451  PROPERTIES OF SPEM SPEM

Itern Symbol Unit Material Code
5C 5D 5E 6F 6G |6L D 7E |sc
RipEm d 10%g/m’ 7.85 7.95 785 7.80 7.80) 761 7.81 7.80 7.78
Apparent Density | |
RS S Y Kp % 62.0 65.0) 59.0) 55.0 530 62.0) 59.0 520 63.0
Coupling K 70.0 720 69.0) 710 64.0 720 640
Cosfficients Kay 34.5 355 33.0) 310 270 a7.0) 350 300 37.0)
Kis 61.0 71.5 74.0 700
HERE E3/Ep = 2400| 4300] 2000) 1450 1450} 1800) 1400 450 7200
Relative Dielectric /€y 1390 1360) 1960 1070
Constants
BEEAE tan & % 1.8 21 09| 12| 08| 04 12| 10 40|
|Dielectric Loss Factors
FHEEW Sy 107" m/N 200 200 180 163 145 166 183 136
Elastic Constancy Sy 17.0 16.5] 148 128 122 ls.zl 137 114 15.8]
Ss | 34.9) 40.7 483 7.7,
ERE® ™ 107%C/N 490 640) 400) 385| 277 373 297 161
|Piezoelectric ds, 210| 290 170 128 107 170 144 77 370)
Constants dys ‘ 390) 500 700 420
| (5 107V -m/N 231 168 21.7 224 21,6 22.9) 239| 357,
B 10.8) 7 6| 93 100 84 10.5] 163 17.2 5.8
£ | 335 32.6) 377 444
AR N, Hz'm 1890 1940) 2060) 2150 2250| 2100) 2070 2280 1950)
Frequency Ny 1720 1770 1700] 1975 1940) 2020) 1905 1965,
Constants Nay 1340 1380 1470 1590 1620 1530 1680 1460
Nyg 1210} 1290) 1210 1280
A S B R am - | 50) 300| 1500 1500| 1700| 200 350 30|
[Mechanical Quality Factor |
R FUsLE o - 033 0.35] 0.31 0.32| 034 0.33] 0.27 0.29 027
Poisson's Ratio |
RAERER TCAN,) 10°%°c -430 300) 150 150 234
Temperature TCHN, ) 120 -520 -350
Coefficients TCol & 5y 5700) 2300) 2300 2000 3250]
TCel€y,) 2500 3000 5500
HHEL (f %/decade 0.08] 0077 0.040 0.027
Aging Rate | (=] -0.10) 0.12|
g ] 107°Q m 10" 10" 10" 10"
|Electrical Resistivity
EEUR-1; 4 Te c 315 210 15| 315 315) 315) 290 315 140|
Curie Temperature | |
TUFiT= Y= =
feRmR ] gg;:w B [EEREER feryen
RS REDT BERIENT [ %)}
2 Ultrasonic
Application IActuatonts ) ;::::;:?; Fters Martors : Ultrasonic Delaylines Actuators
Ultrasonic Pickups raeiaes Ultrasonic
Transducers
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K NGK ELECTRONICS DEVICES, INC.

EE#MF (SPEM) D#8E PROPERTIES OF SPEM SPEM

Item Symbol Unit Material Code
H5C | [ | [ |HeH | [E |H7c | IR |n7e | [
BRERE d 10%e/m 8.05| 8.15 8.05] 7.80 s.08] 8.0s] a_osl 8.05| 802
Apparent Density
RSN Ke % 65.0 76.0 65.0 57.0 58.0 520 600 50.0
Coupling Kas 710 740 730 67.0 710 67.0| 710 66.0 520
Cosfficients Kay 390 380 370 340 350 330 370 320 203
Kys 72.0) 750 730 710 740 65.0 750 67.0 36.0
HeEE R EulEy - 2650 4300 2620 1380 760 760 1190 610 325]
Relative Dielectric En/Ey 2420 3740 2610 1700 1650 1280 2170 1190 520
Constants
Lesi S tand % 20) 25| 08 1.3 15| 1.5
Dielectric Loss Factors | | |
TR S5 107"%m?/M 185 200 1&5' 14.3 15.0 145| 16.5 135 9.1
Elastic Constancy 84 155 15.0) 145 111 110 110 120 ID.5| a5
Sss 46.5 56.0 48.0 41.3 400 350 470 345 22.5'
EREY a3 107%C/N 460 650 490 264 220 210 300 180 84
Piezoelectric day 230) 290 220 125 95| 90 130 80 32
Constants dys 720) 1000 770 582 570 410 710 400 116
Ex 107 m/N 205 165 200 zs_sl 330 305 270 33 29.2
£ 95 75 a0 108 140 135 125 140 1
|25 315 320 335 8.7 39.0 360 370 340 252
ARSER N, Hz-m 2090} 1630| 2030 2260 2260 22170 2150 2340
Frequency Ny 1850} 1830} 1890 1980 2040 1970 1930 2040 2170
Constants Ny 1420) 1430} 1460 1670 1680 1670 1600 1740 1960
Nys 1180) 1190} 1190 1240 1320 1230 1230 1280 1260
RS RN Qm - 70 60 140 1500 175] 120 150 210 800
[Mechanical Quality Factor |
P o - 0.30) 031 032 030 030 o_scl
Poisson's Ratio
IRERE TCAN,,) 10¢7°c -100 -340 250 250 360 -380 -645 -280 -80
Temperature TCHN,5) 60| ~230 170 +250 ~270 =390 =545 =390 =120
Cosfficients TCel € 5) 2950 3720 2760 6000 4730 4870 8480 4320
TCel=,,) 3300 4300, 2360 3500 5130 5370 5360 4910 4000
ST G} %/decade 001" 010" 0.05| 008 0.30] 0.10
Aging Rate  *Np mode{(C) -0.15) -0.25| 0.80 n.anl 20 10
RIS P 107°Q m 107 10" 104 10" 10" 10
|Electrical Resistivity
FaY-iRRE Te s 315 210 15| 300 320 325 290 15|
Curie Temperature | |
" I-4- ; pi:s
Ramms g;:ﬁj\'ﬂ-ﬂh}'} ggi;: RIEF ggg;ﬁg -
Application Actuators g:’:mz Resonators E::x: g::ﬂzes Sensors
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Temperature Characteristics of Resonant Frequency

+10
. H5D.....
= i
= .
= e R —
Lt H5C r\\
<

-10

-40 +20 +80
Temperature(°C)

Bt O RERE
Temperature Characteristics of Coupling Coefficients

+10
5
2
- 0
<

-10

-40 +20 +80
Temperature(°C)

HEBRORERE

Temperature Characteristics of Relative Dielectric Constants

+50

A€/, (%)
(=]

H?B%

H5Cf "
H5D

-40 +20 +80

Temperature(°C)

hitps://www.ngked.co.jp/en

HIRFAEBOEEHFME
Aging Characteristics of Resonant Frequency
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KREOMEDIRZFE 1YPICAL CHARACTERISTICS
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K NGK ELECTRONICS DEVICES, INC.

KREEHMEDIRIRFE TvPICAL CHARACTERISTICS SPEM

it A 14 §E(SPEM-5D)

Endurance Characteristics

HiEEEIZ LB R T DKs Ni(spem-6F)

Nominalized Kz;and Ny with Dimensions

1.0 1.8 4
7
. A P
S I
i ————.—_——.—_____,_.—-—-'—"" Nl o 1.4
S 0 < <
W \\ w
%km—..___ﬂ_qﬂ - K
Sample Sizet20% 5 0.3 = 10 ¥ A —
Applied Flelélti)lli_llpz-p=470Wmm N; t} 4 /Km
-1.0 L - A
1 10 10? 10° 10 J
Applied Hours (H) 1 2 3 4
L/W
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K NGK ELECTRONICS DEVICES, INC.
EEBE7VFa1I—2(1)HBR PIEZOELECTRIC ACTUATORS

(1)#&E8 MULTILAYER TYPE

Il 7% - 1% SHAPE & DIMENSIONS

M2
—_— X
o
¥ X=d®s-E-n
E 3208 W
F= WiWz  dass £
‘ t S5
|
t
2 W.
Eil Le e ;
L
Le=tXn
[l =118 STANDARD SPECIFICATION 1
MODEL 40A 20A 20B 15C ‘
%TFEZE Thickness of Element t(mm) 0.29 0.29 0.18 0.11
- | B Number of Elements n () 360 200 200 150
e : — —
| #E ER Whole Length L(mm) 109 64 4 21 ‘
[T B =n T ) ” ' =
‘)]jﬁ'»g e Total Length of Elements ~ Le(mm) | 105 60 ‘ 37 17 ;
| o) B B | N o
. ORI Long Side Length W1(mm) 8.0 52 ; 5.2 5.2 1
; bl Short Side Length W2(mm) 8.0 45 45 45 }
| B#ESE  Capacitance C(nF) 2350 +20% 500+20% | 800+20% 900+ 20% \
@ ##BIEM  Insulation Resistance Ro(Q) >1x10° >1x10° ‘ >1x10° >1x10° }
| ﬁ% BATREHEE Max. Driving Field Eo(V) 300 300 250 150 |
- 3 | EASE(IE Effective Displacement ~ Xo(m) 1 98+8 57+5 42+3 ‘ 18+2 1
Sl - | o ) |
5 XolEo (Lmn) | 0.32 0.18 0.16 | 0.13
BEND Clamping Force Fo(N) | 4000 1300 1200 700
- @ 75iE 6 Application-examples
L @RINIDIRE T @RINELDIEE
In case with screw-hole In case without
® : screw-hole
/ F2FIT=F L DA INEEALTFIF i T
/ L 1I-5%RILEDHTD, ST ORERITEEY %,
| ||l Fix actuator with L (EBEBICSOMELE)
Ew\~ I screw-hole temporary /® Add pressure slightly when
N : ti i 8
33  eEpEEERYEITEE putting adhesive agen
@ B { (A -8

Fix actuator with
adhesive agent

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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K NGK ELECTRONICS DEVICES, INC.
EEBE7VFa1I—2(1)HBR PIEZOELECTRIC ACTUATORS

Il FEATURES

B == ]

- BEEMR CIMBEORBERIMICK

WRESN-EREDERBREEET7 Y
F1I—HTY

RBET. KELEMBZEOTNE

¥

CRENDARES (BAMET), BEES

RIFTY

- ERREHENLL. BREFEERT

- Strong clamping

- High quality, high reliability actuators

formed by lamination of high piezo-
electric constant materials.

- Large displacement at low power lev-

els.
force with fast
response.

- Wide range of working temperature

with excellent temperature character-
istics.

(1 )EEE T9 - Small dimensions.
MULTILAYER TYPE CNEITHDHERTY

Il APPLICATIONS |

- Micro-displacement positioners.

- Precision X-Y stage of magnetic or
optical devices.

- Fans, flow-control valves, etc.

M =iz |

- BEBBADMERDRE

CBERAY FRXZREOH/MIERD
EY

- RIEBETHERB A

Il =&»%HL% PART NUMBER CODE

| PSA—40 A-8 5 W—1
o)

@ @) @6 6 @

(VFER Type PSA : TEfEE! Mutilayer
FEBER Number of Elements 40 : 360Pc. 20 : 200Pc. 15 : 150Pc.
BFFDEH Thickness of Element A:029mm B:0.18mm C:0.1imm D :0.08mm
(@fEDRBESE  Long Side Length 5:52mm 8:80mm 10:9.8mm
of Cross Section
GRIEIcHITD Short Side to Long Side S:Square A:90% B:80%
%880/ RiBEIE  Ratio of Cross Section C:70% D:60% E:50%
(BB ERR Disignation of W G T N
EH— Strain Gauge Yes Yes No No
TR Ease of Attachment Yes No Yes No
(T35 L REC = Suffix of Special Order  1~99, A~Z
Il zofth#iEH1E ADDITIONAL SPECIFICATION
- ME EEMRISPEM-5D - Material SPEM-5D
BN YA hESIv o (ES2mm) - Insulation Plate  Mica-Ceramics (2mm thickness)
=R TURRBEREER - Wire Leads Copper Wire Coated with Fluorine Impregnated Resin.

(¢ 0.6mm.100mm. +#&: 75, — 1&:F) (¢ 0.6mm Diameter, 100mm length, +Electrode : Red, — Electrode : Black)
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K NGK ELECTRONICS DEVICES, INC.

EEBE7VFa1I—2(1)HBR PIEZOELECTRIC ACTUATORS

[l 5t:5>—% TYPICAL CHARACTERISTICS B

@ Z {4514 Displacement vs. Driving @14 Compliance : Displacement vs.Clamping Force
(1m) (um)

= T AR ‘ _ 100}

[ =
g | 2
o @
g | o
s | s 40A
D % ! @
o ! o
[ ]
,g 1 50
o ]
2 | 20A
w |
>2 1

0
Eo (V)
Driving Field : ;
100 200
Force(kg)

@5 Z 451 Response Characteristics

EBROEBRBEHNT7OF1I—-5D (EREEETOIL B ENWER])
A5ENUBICRIVACERSVE (Response time(t?) required to reach
+HICAFIESICIE, e rated voltage)
BEDISIDESIHEYET, | MopEL | ZBERJRE |

Response time |

The graph at left shows response ‘
characteristics in case that current 20A

65 | sec
capacity of power supply is larger
than the current running in at rise-up 20B 55 L sec
of actuator. -
Eo [rEentes 15C | 20 L sec

Time @255k Thermal Expansion

dL/L

(MODEL 15C, 50Q BE3l### (X10-4) v
188 DIBE 10 /
£ 1B (In case of connect in series /
= model 15C and resistor (50Q)) 8 //
Moo
[EER o 375 Y B2 AN 2. 6 OPEN /
ol BREOERBENNSIMESE.
SIIRERDIRRZEANLIS o
B3 BERHEEDIST 4 = el
DESIHIET. // o
SHORT
The graph at left shows response 2
characteristics in case that cur- L
i 1508 I rent capacity of power supply is 0
~>+'| 100l : small, or protective resistor is —8% -3 -1 10 30 50 Tenzoeraturgg("C)
E : applied. Z
R A <
R %r : HTOWEIL. POFII—SOMBFH. EBHET
of : A=Tohoa— MK TREVET
N ! 1 ] . . . . . .
0 100 200 300 Thermal expansion differs depending if terminal is
Time( U sec) open or short-circuited.
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K NGK ELECTRONICS DEVICES, INC.
EET7IF1I—2(2)/51 EIVIE! PIEZOELECTRIC ACTUATORS

M == |
R ELEARDYELRIRETT
CRENDNENOT, BEONEE

Il FEATURES

- Actuators with large displacement and
small clamping force.

EISELTHET
B =iz [l APPLICATIONS
- “ EFFAag R - VCR Devices
()N 1EN7 B e + Braille Unit
BIMORPH TYPE CEBEARVT - Piezoelectric Pump

B =s0&bLs

PBA: NAEIT

. PBA—20 P 5 P—5D
D e @we ®

Il PART NUMBER CODE

1 @6 @6 @©

PBA—20 P 5 P-—5D ‘

(1)TYPE

(1)FERI
PMA : £/EIL7 Sm : ,\B/Iimorph A
. : Mono morp
@FDE= (2)Long Side Length (mm)
QT LHE P HEH (3)Material of Metal Plate
S: Z2FLR P : Phosphor Bronze
" S : Stainless Steel
FLSERLA F : 42 Alloy
N: &L N: N/A
@EnRs (4)Short Side Length (mm)
(5)8Y P:NSLJLE (5)Model
. . P : Parallel
S:YU—RHE S : Series
(=1 (6)Material Code

Il 7% - <% SHAPE & DIMENSIONS

TYPE : Bimorph
MODEL : Parallel

TYPE : Bimorph
MODEL : Series

TYPE : Mono morph

[ Piezoelectric
Ceramics
N Vetal Plate

f Poling

. gl2
Xz - dn - E
. 2Wt  da

F= B 'g'E
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K NGK ELECTRONICS DEVICES, INC.

EET7IF1I—2(2)/51 EIVIE! PIEZOELECTRIC ACTUATORS

[l #821£62 OUTLINE OF PERFORMANCE |

= F%FEZE  Thickness of element t(mm) 0.15~0.30
5 & -
2 B E=X S Whole length L(mm) 9~50
& g i - [
o ] Width W(mm) 5~20
B Driving Field Ec(V) 50
1]
Q T - e
5 % Z{y Diplacement X(mm) 0.1~2.0
é F4H  Clamping force Fg) | 3~100
& B I I R
Ib&M  Response frequency (kHz) | 0.1~5

[l #1:5>—% TYPICAL CHARACTERISTICS

@Z{4¥1% Displacement vs. Driving Field @14 Compliance : Displacement vs. Force
(mm) 0.5
Displacement(mm)
ESaatn R S 041
=
Q
E 03§
(o3
o
]
Z o
50
Voltage 01—
(V)
0 1 |
0 0.005 0.010 0.015
Force(kg)
L=30.0(mm) t=0.25(mm) W=3.0(mm)
-0.10 Material:SPEM-5D

L=9.0(mm) t=0.15(mm) Material:SPEM-5D

@ 2= 45 Temperature Characteristic
Change of Displacement (without Clamping force)

10
(%)

AXIX

L=26.5mm
w=4.0mm
t=0.07mm

E=24V

X=0.65mm
Material:SPEM-5D

0 50 100
Temp (C)

hitps://www.ngked.co.jp/en




