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ACCELEROMETER




——PYV Series

Piezoelectric Accelerometers ////
o a

Standard Wat f igh-
(piezoelectric) (in:uféﬁgzo) ( Heat resistant type ) (Compact, lightweight type) G_“gh output)
type type ype

Model PV-10B | PV-44A PV-08A
Standard Accelerometer with  For measurement  For nuclear For measurement For measurement For measurement High sensitivity
i accelerometer  integrated amplier,  of machinery reactor of machinery of lightweight of lightweight accelerometer for
Outline/purpose for secondary ;Irﬁlgcggﬁocgoswam vibrations athigh  installations  vibrations athigh structuresand  structuresand  measurement of
calibration Waterpioof 02 a temperatures temperatures mode analysis mode analysis large structures
Principle Compression | Compression | Compression Shear Shear Shear Shear Shear
Mass g 38 120 29 28 26 0.7 1.2 115

Charge sensitivity
pC/(m/s?) 1 047 — 7.65 459 7.14 0.102 0.18 40

Voltage sensitivity
mV/(m/s?) *'

Vibration frequency | 2010 1000( 1%)
range (£10B)Hz 2| “Snm e 3 to 8000 1 to 10000 1 t0 8000 1 to 9 000 1t025000 | 1t025000 | 1to3000

Mounting resonance

— 5.1 — — — — — -

frequency kHz *2 30 24 28 26 25 52 70 9
;;g?;ﬁ@e S3%orless |D%orless |5 %orless |5 %orless |5 %orless | 5%orless |5 % orless | 5 % or less
Standard mounting method | VP-56A M6 screws | M4 screws VP-55K VP-56A M8 screws | VP-56A M6 screws Bond VP-63K M3 screws | VP-53A M6 screws
Screw torque N-m *3 2.0 1.5 2 3.5 3.5 0.5 3.5
g”;;;l";fgglg‘;;igﬁ*;';k) 5 000 500 4 000 4000 4000 10 000 10 000 400
e e | 0 002 0.1 0.04 0.01 0.01 0.3 0.01 0.008
Thermal transient — 05 1 0.1 0.1 17 10 0.05

response(m/s?)/°C

Temperature
range for use /°C

—50 to +200 |—20 to +100 | -50 to +260 | —20 to +300 | —50 to +260 | —50 to +160 | —50 to +160 | —50 to +160

Capacitance pF 270 — 970 2 800 3 900 410 410 780
Case material Stainless steel | Stainless steel | Stainless steel | Stainless steel | Stainless steel Titanium Titanium Stainless steel
Connecting 2 mA regulated

Charge amplifier Charge amplifier | Charge amplifier | Charge amplifier | Charge amplifier | Charge amplifier | Charge amplifier

e [T

f*,«:’ﬁﬁ %23 9159 41638 9159
I © | ‘ ‘ ®24

equipment power supply

M6xP1 | Mounting hole
depth 4.5 | (on 30 dia.circumierence)

-

Hran®
&

7
o

&

Dimensions mm

305

358
57—
0

M12x1 |es7 |
Protection tube mounting thread

Dimensions mm 15.8(Hex)X29(H) | 23(¢)x40(H) | 16(Hex)x20.5(H) | 17(Hex)x23(H) |15.9(Hex)x22.5(H)| 55(@)X7.8(H) | B(Hex)x10(H) |24(Hex)x30.5(H)

Cable [ VP-51A ® Directmount cable(5m) | El VP-518B EHVvP-511 E VP-51B [E VvP-51J EIVP-51L VP-51A
Sunplied IZ VP-56A © M4 hex socket VP-55K [l vP-52A VP-53A [E VP-53V [2 VP-53K x2 [ VP-53A x2
upplied bolt X3 El VP-53J x2
accessories EEG Il VP-56B x2 (L10/SUS) [E VP-55L 2 VP-56A Il VP-53D @ Single-head VP-53D
attachment
®2L-4fiathead | IVP-53D I VP-56B [H VP-55L ° ﬁ%i"ﬁ?;ﬁirﬂ"f)s
spring X3 © Dualsided adhesive tape

1 Representative value; actual value is noted on calibration sheet supplied with accelerometer.
2 Representative value when mounted on flat surface according to standard mounting method (5¢3).



Triaxial type

J

Integrated amplifier type

PV-86 has top-mounted
connector

PV-85 has top-mounted
connector

Model PV-90I |PV-85/86 | PV-94/95
General purpose  Compact triaxial Compact triaxial Low price General purpose For measurement General purpose Fairly compact
triaxial accelerometer  accelerometer ~ accelerometer accelerometer  of lightweght standard general purpose

Outline/purpose accelerometer with integrated ~ With 3m with integrated  structures and accelerometer  standard
amplifier direct-mount  gmpjifier mode analysis accelerometer

cable

Principle Shear Shear Shear Compression Shear Shear Shear Shear

Mass g 30 4.7 8 60 23 1.8 23 9

Charge sensitivity - -

pC/(m/s?) ! 0.831 0.12 —_ J— 6.42 0714

Voltage sensitivity _ . — —

mv/(m/e2) * 1.1 5.1 1.02 0.44

Vibration frequency | 1t08000(2-axis) | 1t015000(2) |11t07000(2) %4

range (+1dB)Hz *2|1104000(18) | 110100000¢Y) |1 n50000y)i0% | 10106000 | 31010000 | 31020000 | 1107000 |11t010000

Mounting resonance

fraquency kHz *2 —_— —_— —_— 40 50 60 24/21 36

l;g?,;’ﬁge 5%orless | 5%orless | 5% orless —_— 4%orless | 5% orless | 4 %orless |4 % or less

Standard mounting method | VP-53A M6 screws Bond Bond M6 screws | VP-53A M6 screws | VP-53K M3 screws | VP-53A M6 screws | VP-53A M6 screws

Screw torque N-m *3 3.5 on on 35 35 0.5 35 35

Maximum measurable

acceleration m/s(peak) 10 000 5 000 5 000 500 2 000 5 000 5 000 10 000

Base distortion sensitivity

(m/s?)/strain 0.6 0.1 0.1 — 0.03 0.1 0.003 0.004

Thermal transient

response(m/s?)/'C 15 1.0 1.0 — 0.01 10 0.1 3

Temperature _ _ IR _ _ _ _

range for use /°C -50to+160|-50to+160 |—20 to +125 10~+80 20t0+100|—20to +100|—50to +160|—50 to +160

Capacitance pF 410 420 — — —_— —_— 720 360

Case material Titanium Titanium Titanium | Stainless steel | Stainless steel |  Titanium Titanium Titanium

Connecting - o [2mAtodmAregulated | 2 mA regulated | 2 mA regulated | 2 mA regulated o o

equipment Charge amplifier | Charge amplifier power supply | power supply | power supply | power supply Charge amplifier | Charge amplifier

Removal screwhole(M3)

Connector(M3)

IR | s | | e
: AR ol in HO &
i 3 i
21 ‘ 14 Tn 3000+50
Dimensions mm
- 07 17
2 #16 [ 1
. — - J | —
4 | 1 ]I T E = AT g 5
: o ety | ™ e 7| F 1
| O IL o_O “’I L@’ = AT 3 S0 95
] M. depth 5 | ee |
Dimensions mm 16(H)x21(W)x21(D) | 8(H)X14(W)x14(D)| 12(H)x12(W)x12(D) | 17(Hex)x21(H) | 17(Hex)x185(H) | 7(Hex)XT11(H) | 17(Hex)x18.5(H) | 14(Hex)x14.7(H)
Cable VP-51C FVP5ILX3 | EVP51W ¢ %ﬁzﬁﬁéﬁgﬁm i VP51A £ VP51l HVP51A VP-51A
Supplied VP-53AX2 | @ M3hexsocket | [ VP-57ES ® M6 x10screw | [ VP-53A B VP-53K x2 | [BVP-53A%2 | [E VP-53A %2
accessories [l VP-53D (L20/5US) (Eziiea) ® VP-57C o yPS3W X2 | mve-saD [ VP-53D

attachment

©® Hex wrench
2!5

spanner (7 mm)
© Hex wrench1.5
© Dual-sided adhesive tape

%4 100 C or less 1000 m/s? or less

@ Please take care not to drop accelerometers and carefully handle them with attachments.
There is likely to be trouble of piezoelectric accelerometers by (giving) excessive shock.
The excessive shock carries some damages onto piezoelectric ceramic element.




Standard cable VP-51A | ¢2.1 mm X2 m 10-32UNF 180 pF 105°C PVC-black
Heat-resistant cable |vP-51B | ¢2.1 mmXx2m 10-32UNF 220 pF 260 T PTFE-red

Triaxial standard cable | VP-51€ | 2.1 mmx 2 m 10-32UNF 180 pF 105C PVC-black/white/red
Ultra-compact  able | VP-1L | 912 mmx2m R SN 260 pF 160°C FEP-black
Heat-resistant cable | vP-511 g2 mmXx 1 m 10-32UNF 150 pF 300TC Stainless steel plated
PV-08 standard cable | VP-51J | ¢1.2 mmx 380 mm MEZ925 60 pF 160C FEP-black

PV-97B cable VP-51LL| ¢1.2mmx2m e O 260 pF 160°C FEP-black

Triaxial cable for PV-971 | vP-51W | ¢2.4 mm X 3 m M5.5 —_ 105T PVC-gray

Link connector VP-52A

Magnet attachment VP-55C

$23

10-82UNF Screw hole

Round rod attachment VP-53E

MBUNF barrel screw VP-56B

10-32UNF M6X1

=] 1 &
e 30g 70 8g 75 10g
BNC adapter VP-52C Insulation attachment VP-53C *° M3 screw VP-53K 10-32 UNF screw VP-55K
o /LG M3X0.5

27 16g 02¢g 8 08¢g

Magnet attachment VP-55A Insulation attachment VP-53J M6 screw VP-53A UNF barrel screw VP-56E

23 M6
. ¢ I\D/I:Dﬁ]crsew hole :E%M ET 10-32UNF HHH 10-32UNF

30g - 0ze —— 11g o 07e

Magnet attachment VP-53S **

M6x1 @

$21 168

116

Insulation attachment VP-53W

M3, P0.5

TFa"T

] 30-
07¢g

M6 barrel screw VP-56A

M6Xx1

7.5

M6X1

PV-08 mounting/removal tool VP-53V

12g

Magnet attachment VP-53T **

M3x0.5

168

Flat hex attachment VP-53D

M6 screw hole

MBUNF screw VP-55L

10-32UNF-2A M6X1

8

Mounting kit VP-57ES (For Pv-971)

=
g
Fos 14

18.7

=

(Comes with a block used to remove the sensor) 2.8 &

10g

%5 The adhesive is used in attachments VP-53S, VP-53T and VP-53C. Please take caution, the operation temperature is -50 to 160 degrees C.
If the temperature exceeds 160 degrees C, it could destroy its adhesiveness.

Piezoelectric AcceleromeiElg

When an external force is applied to certain crystals,
they create an electrical charge that is proportional to
the amount of force exerted on their surface.

This phenomenon is called the piezoelectric effect.

A piezoelectric accelerometer is constructed with a
piezoelectric element that makes use of this effect.
Piezoelectric accelerometers are small and lightweight,
which allows them to cover a wide range of vibration
acceleration values and vibration frequencies. Further
advantages are high precision and high reliability.
Currently, piezoelectric accelerometers are standard
devices widely used for acceleration measurements.

As shown in Figure 1, there are two basic accelerometer
types, which differ in the way the piezoelectric element
is used.

(a) Shear type
accelerometer

element

Fig.

(b) Compression type
accelerometer

_ Piezoelectric
lement

Piezoelectric !Fm
el

2 Principle of shear type accelerometer

Shear type acceleromet:

In this type of accelerometer, the piezoelectric element
is subject to a shear force, which yields high sensitivity
and allows compact dimensions. Noise caused by
temperature changes (the so-called pyroelectric output
which is a characteristic of piezoelectric accelerometers)
is low, which is advantageous for measurements in the
low frequency range. Shear-type accelerometers are
suitable for measuring and monitoring low-level, low-
frequency vibrations such occur in machinery, in buildings
and other structures, as well as during seismic activity.

Compression type accel

In this type of accelerometer, the piezoelectric element is
subject to a force that compresses it from the top.
Construction is simple and high mechanical strength can
be achieved, which makes such accelerometers suitable
for high acceleration and shock measurements.

* Specifications subject to change without notice.
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