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Reliable products and trustworthy service with customer satisfaction

When it was established in 1975, Fuji Ceramics Corporation was a piezoelectric ceramics maker.

Early in the initial periods, our company started to develop accelerometers and acoustic emission sensors, applied
products of piezoelectric ceramics. Fuji Ceramics has manufactured piezoelectric ceramics and various sensors.
Fuji Ceramics has produced these accelerometers and acoustic emission sensors mainly as OEM items since the
beginning of its business. These items have been shipped to many manufacturers specialized in assembling
vibration measuring instruments, equipment diagnostic devices and acoustic emission measuring equipment.
Fuji Ceramics generally supplies sensors of many kinds to meet customers' requirements for various purposes
and applications and can accept orders for custom sensors based on its piezoelectric ceramic technologies.

Fuji Ceramics will endeavor to develop more advanced technologies and new items and enhance our products'
cost-performance ratio. In short, it will make efforts to come up with reliable products and trustworthy service.
Fuji Ceramics hopes that our customers will remain steady users of our products.
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Yutaka Seiji

Representative Director
Fuji Ceramics Corporation
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Introduction to Piezoelectric Accelerometers
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The measurement of acceleration, velocity and displacement can be used to
measure vibration. Of these methods, piezoelectric accelerometers are

the most widely used sensors in the fields of vibration and shock

instrumentation.
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Types of vibration sensors
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Piezoelectric (several Hz to several tens of kHz)

—#E=X (DC~300Hz)
Electrodynamic (DC to 300 Hz)

— 09 &5 —> K (DC~%kHz)
Strain gauge (DC to several kHz)

—$H{F30 (DC~1kHz)
Semiconductor (DC to 1 kHz)
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Acceleration
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Contact
sensors
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Velocity
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Displacement

EyEX ($Hz~$kHz)

Electrodynamic (several Hz to several kHz)

VY &5~ (DC~%10Hz)
Strain gauge (DC to several tens of Hz)
— EHN BER)

Eddy current (DC to several tens of Hz)
—#EREN (DC~HkHz)
Capacitive (DC to several kHz)
—RFR (L—Y—FiFix)

Optical (laser interference method)
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Vibration
sensors
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Non-
contact
sensors

Displacement

—ZE)hF> R (DC~HikHz)
Linea Vatiable Differential Trans (DC to several kHz)
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Features of piezoelectric accelerometers
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Piezoelectric accelerometer offer the following features compared with
strain gauge, electrodynamic, and other types of sensors.
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High sensitivity, small size
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Wide band: from low- to high-frequency measurement
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Wide measurement range: from very faint vibrations to high accelerations
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High physical strength
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High environmental resistance
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No power supply required (except for models with internal pre-amplifiets)
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How piezoelectric accelerometers work
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® Q=d-F

@ F=m-a

® Q=d*m-a
The piezoelectric element is a functional material that generates an
electric charge when applied to an inertial force (F). The quantity of the

electric charge (Q) is constant depending on the composition. ******
The basic structure of a piezoelectric accelerometer is as follows. The
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EEFEH Piezoelectric constant

piezoelectric element is sandwiched between a constant mass (m) and a base.
From Newton's Second Law, the relationship between the acceleration
(a) applied to the accelerometers sensor, and the inertial force (F)
applied to the piezoelectric element can be expressed ****** ®

Therefore, it becomes formula @), that at this point, since (d) and (m) are
constant, the generated electric charge (Q) is linearly proportional to the

acceleration (a).
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M Can be made very
sensitive, so is suitable
for the measurement of
faint vibrations

MLow resonant frequency
and low mechanical
strength, therefore used
for low frequency bands
and low acceleration

ICan measure down to low
frequencies because the
pyroelectric influence is
suppressed

High relative mechanical
strength and high resonant
frequency, can measure a
wide frequency band

MMechanical strength, can
measure high vibration,
high acceleration

MHigh resonant frequency,
can measure a wide
frequency band
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Examples of measuring system
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Thete are two kinds of piezoelectric accelerometers: charge output types and types that have built-in amplifiers (line drive types).

The vibration measuring systems that use these two kinds of accelerometers ate shown below.

OEFTHHE (7 7IENER) Charge output accelerometers (amplifier not built-in)

Low-noise cable
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Charge output
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Coaxial cable
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Charge amplifier
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Charge converter
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Voltage output
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Charge converter
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Constant current Voltage output
power supply

Low-noise cable

@7 7HEE! Voltage output accelerometers (amplifier built-in)
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Voltage output
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Coaxial cable can be used.
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Constant current power supply
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Charge output Voltage output
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Meter
Built-in constant current
power supply
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Meter

Built-in constant current
power supply
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The charge output accelerometer sends out a high impedance charge
signal. This requires a charge amplifier to be placed in the circuit before
the meter to convert this signal into a low impedance voltage signal.

This kind of charge amplifier is a line dtive type, where the power supply and
the signal line use the same cable. Some charge amplifiers, like our CA-201
model, are powered by batteries—but most need external power supplies.
Low-noise cables must be used to connect the sensor to the charge
amplifier.

It is now possible to use small-sized charge converters, if one uses a meter
that has a built-in line-drive constant-current power supply, together with
constant current power supply like our CCPS-3.
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In sensors that have built-in amplifiers, the pre-amplifier inside the sensor
converts the sensor output signal into a low-impedance voltage signal, so a
charge amplifier is not required. These sensors are powered by line-drive
constant-current power supplies, generally 0.5 to 5 mA constant-current, 15

to 25 V DC power supplies.
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Example of the circuit of a line-drive constant-cutrrent power supply
PERCBE CEREREATHLELTIRETT,
The power supply can be designed by the customer.
IN PUT OUT PUT
CRD 1kQ +4.7uF e
(&) + ema) H (stse)
sensor ZD B 1MQ meter
(25V) =
T (15~25V)
XNy TU—BORDYICHEBEIETHR  Battery B can be changed into external power
CRD:EERA 14 —K Current regulative diode
& J
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The application of Accelerometers
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Monitoring of abnormal vibrations in factories, machine diagnosis
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The monitoring of the vibration of rotating machinery in steel works, paper mills, petrochemical

plants, power stations, cement plants, etc. and the diagnosis of bearing degradation

Research into the vibration characteristics of manufactured products,
reliability testing, and pre-shipment inspections
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and mobile tel

From cars, aircraft, ships, rockets and satellites, to motors, HDDs, fans, AV equip
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Measurement of unbalanced vibration
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Adjustment of the balance of lathes, grinders, silicon wafer cleaners
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Studies of the earthquake resistance of large structures
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Buildings, dams, bridge girders, steel towers
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Monitoring of the operation of air conditioners
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Clean rooms, intelligent buildings

Sutveys of vibration pollution
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Construction sites, road traffic, factories, the ground




[ ACCELEROMETERS ]

There are all kinds of vibrations in the world around us, and there are so many fields in which accelerometers are being used:
vehicles such as cars and trains, electrical products like PCs, audio equipment (and the electronic components within them),

manufacturing machinery, factoties, the ground and buildings, even in our own bodies!
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Leak detection of pipe and trap
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Factory maintenance, measures to reduce energy consumption

Measurement of vibration and shocks during product transportation
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Investigating transportation conditions, rationalization of packaging
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Studies of the ride quality of vehicles
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Trains, cars, aircraft, farm machinery, construction machinery

Development of sporting equipment
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Vibration mode analysis of skis, racquets, helmets

OERE I
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Medical fields
EHFREDZ W ARDOBMEE=2—

Diagnosis of osteoporosis, monitoring body motion

Use in listening devices

KEDRAKERA. KEFOAGHED
Detection for leaks in water mains,
rescues in civil disasters
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Installation method / Glossary
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Mounting an accelerometer to a vibrating object creates a vibrating system with its own resonant frequency known as the mounted resonant frequency.

The mounted resonant frequency will vary, depending on the method used to mount the accelerometer to the object and the state of contact.

In mounting the accelerometer to the object, the most important thing is to stik the sensor base to the surface of the object exactly.

%
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Hand probe

AR HEIZEZ
Adhesive Insulation stud

7‘:/ @ E Standard stud mount

vMEE Magnetic holder
—EET—7EE Dol side adhesie tape

Frequency (kHz)

%ﬁ ﬁz 9 v I‘E E Insulation stud mount
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The ideal mounting method is to apply silicone grease to the finished surface, and
tighten the screw to the specified torque to maximize the performance of the
accelerometer. If silicone grease is not used, or if the finish of the surface where the
measurement is taken is rough, then the mounted resonant frequency will decrease.

E%ﬁu E E Adhesive mount
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Non-insulated accelerometers may be affected by the ground loop noise. Since the
insulation stud electrically insulates the accelerometer from the surface being measured,

the affects of the noise can be reduced. If the attachment condition is good, characteristics
close to those achieved in standard stud mount may be obtained.

<2y NERE Magnetic holder mount
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If adhesion conditions are good when the sensor is mounted, then a performance similar
to that of standard stud mount can be achieved.

I_'IEJE7_'—7OE]E Double side adhesive tape mount
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This is a suitable method to temporarily mount the sensor when the vibration frequency
and amplitude are low. If the adhesion conditions are good, measurements of vibrations
around 10 kHz are possible.
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A magnetic holder may be used if the object being measured is made of a metal that
magnets will stick onto. This form of mount should only be used as a temporary means for
preliminary measurements; nevertheless, if the surface conditions of the object are good, a

performance can be achieved that is very close to that obtained by coating the surface with

silicone grease and mounting a sensor by a standard stud.

%ﬁﬂﬁ Hand probe mount
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This approach is used when there is no space to mount a stud or if the accelerometer
cannot be mounted. If a 100 mm stainless steel probe is used, the measurable range of
frequencies is 1 kHz or less. This method is quite practical for vibration measurement in the
lower frequencies.
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If excessive torque is applied when mounting the sensot, gluing sheating may occur
inside the sensor. Be sure to apply the correct torque.

BifRY

Mounting thread ZE b s Ll L

EAERETRILYZ (N-m)

Standard tightening torque (Nm) 06 16 3.0 3.0 50 | 120

BERKE (pC/m/s?)
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If excessive force is applied to the connector and &
the point where the signal cable exits the sensor, or if \\
the signal cable is allowed to wiggle or vibrate % ¢ ’
excessively then performance will be impaired. In

extreme cases, the cable may break or the

connector may be damaged. Be sure to fix the cable to

the object being measured and make sure that x x o
excessive force is not applied to the cable when in use.
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B Charge sensitivity (0C/m/s?)

When a force is applied to the piezoelectric element, a electric charge
accumulates. The value that expresses the quantity of the charge is called the
charge sensitivity. Since the charge sensitivity is unaffected by the
capacitance load, sensitivity does not vary with changes in the length of the
cable. When charge sensitivity is used to measure vibration, a charge
amplifier is used. The charge amplifier converts charge into voltage.

EVoltage sensitivity (mV/m/s?)

The voltage sensitivity generally indicates the sensitivity of accelerometers
that have built-in amplifiers. In these types of sensor, there in an
amplifier inside the sensor, so the sensor outputs a voltage signal instead
of a charge signal. On the other hand, when an accelerometer that does
not have a built-in amplifier is used together with a voltage amplifier, the
vibration is measured by the voltage output, then this output is also called
the "voltage sensitivity." However, this later method is affected by the
cable capacitance shown in the following formula. As the cable length
increases, the sensitivity decreases, making this approach impractical.

V =Q/(Cd + Cc)

V: voltage sensitivity, Q: charge sensitivity, Cd: sensor capacitance,

Cc: cable capacitance

EMounted resonant frequency

Resonant phenomena occur at the boundaries of components. In the case
of piezoelectric accelerometers, resonance occurs chiefly at (D the detector
element and (2) the sensor mountings (Mounted resonant ftequency). In
other words, to measure vibration properly, you need to consider the
frequency being measured and the "frequency range" of the sensor. The
mounted resonant frequency in (2) above differs according to the state of
contact between the sensor and the surface being measured, and the
method of attachment. The relationship between the mounted resonant
frequency (fo) and the voltage sensitivity (Sv), the larger the voltage
sensitivity, the lower the mounted resonant frequency; however, since this
is influenced by both the structual designs of the sensor and the shape.

BMFrequency response

The frequency response expresses the range of frequencies of vibrations
that the accelerometer is capable of measuring. Our accelerometers are
delivered together with a chart showing the frequency characteristics in
the range of 100 Hz to 60 kHz. Please note that the guaranteed range is 100
Hz to 15 kHz, due to the characteristics of the calibrating equipment.
Frequencies of 15 kHz or higher are used as reference data in checks for
mounted resonant frequencies or the diagnosis of other anomalies.

Lower cut-off frequency (fc) is determind by capacitance and amp's input
impedance.

EMaximum acceleration (measurement range)

The dynamic range of piezoelectric accelerometers is extremely wide, and
posses linearity up until the maximum acceleration that they can be used
to measure. The lower limit will down to theoretical noise level.
However, before the sensor output falls down, the limit is reached due to
the noise level of the measuring system and external noise. When
measuring low-level vibrations, it is important to maintain a high S/N
ratio across the entire measuring system.

For accelerometers that have built-in amplifiers, the maximum
acceleration that they can be used to measure depends on the maximum
output voltage of their internal amplifier, but be wary of saturation. For
example, even if the vibration is within the maximum measurable range,
the vibration which contains the resonance frequency component may
lead to saturation.

BShock limit

Limit value against physical shocks

B Transverse sensitivity (Cross-talk)

Piezoelectric accelerometers generally have one axis that is the most
sensitive to acceleration; this is known as the main axis of sensitivity;
however, sensor has sensitivity on the other axis with a slight error during
manufacture. It called cross-talk. Generally, cross-talk is expressed as a
percentage of the maximum horizontal axial sensitivity with respect to the
main axis of sensitivity.

Minsulation resistance

Generally, (D in accelerometers (those without internal ampliﬁers) there is
insulation resistance between the output terminals. @In insulated
accelerometers, there is insulation resistance between the case and signal
ground. Insulation resistance between the output terminals is lowered by
humidity, and can influence the behavior and characteristics of the charge
amplifier. When the insulation resistance that occurs between the case
and signal ground of insulated accelerometers is low, the sensor is more easily
affected by ground loop noise.

B Sensitivity change with temperature

Generally, as the temperature increases, the charge sensitivity and the
capacitance of piezoelectric accelerometers increase, and the voltage
sensitivity decreases. The percentage change differs, depending on the
material used in the piezoelectric ceramics, and the composition of the
other components.

B Pyroelectric sensitivity (Transient temperature effects)
Since piezoelectric ceramics have the same composition as the elements
used in pyroelectric sensors (perovskite crystal), they produce an electric
charge in response to changes in temperature; therefore care should be
taken when using piezoelectric accelerometers to measure several Hz or
less.

M Base strain sensitivity
If an accelerometet's base is subjected to external stress, or if there are
bending mode strains in the surface that the sensor is attached to, then
the piezoelectric element mounting may be deformed, creating noise in
the form of an electric charge.

B Ground loop noise

Noise from the ground loop may occur if there are two or more earths in
the measuring system. This is caused by the slight potential differences
between the earths, which means that there is an earth current circulating
inside the measuring system. To eliminate this noise source, the system
must have only one earth. This can be achieved either by using insulated
accelerometers or using insulated studs.

B About weight of accelerometer
To prerent the vibration mode change of the measurement object, need
to select accelerometer weight less than 1/10 of the measurement object.
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HRRZNDETAEHE (BA24CM-SAF11-SAF51A-STAF223% <)
Recommendation products are shown actual size, unless BA24CM, SAF11, SAF51A and STAF223.

%ﬁéﬁ II:H j] ’_ﬂﬂl] EE tyﬂ Charge output accelerometers

S04SG2 S2SG g/ S3SC
0. OSSpC/m/s 0.16pC/m/: 0. 3pC/m/s

S2SCB2 BW21SG2
0.2pC/m/s* = . 1.84pC/m/s’

P51SCH2
5pC/m/s?

S42SC
35pC/m/s*

P51C
5pC/m/s?

S41SCB2 S31SC
3.67pC/m/s* 3pC/m/s?

7 77°|*.| BEMRE Y Voltage output accelerometers (built-in pre-amplifier)

asca v SA51SC
5mvV/m/s*
y SA12SC
10mV/m/s*

SA11C SA11SC

1mv/m/s* 1mv/m/s®

. SAR12SCLM
1500mV/m/s* 10mV/m/s*

BA24CM

Erltﬁ E?ﬁfﬁ 7."] EE 't’ y# ( Bﬁﬂ( ﬁ ﬁ EIE ) Industrial accelerometers for machine monitoring (Water proof and insulated) P.16

STAF223
20mv/m/s?

PAF51SU
5mV/m/s*

o

SAF11

1mv/m/s*

SAF51A
5mvV/m/s*

3§ﬂ17]l] E 't’/"j' Triaxial accelerometers P.17~18
S04ZSG SA11ZSCA SA11ZSC-TI
0.04pC/m/s* 1mv/m/s? 1mv/m/s?
SA12ZSCA SA12ZSC-TI
= (? g,%%nc/:szB H 10mV/m/s? 10mV/m/s?
3511A2-3512A2 3511A1-3512A1
TEDS TEDS

S$2ZSCG
0.16pC/m/s*

10
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Recommendation products

. %ﬁéﬁ Ilfl j] ’_ﬂﬂﬂ iinF 't'y"j' Charge output accelerometers
B K g B B E HIRE R ARBEE | &AEAMEE 87 22 14 B ERREHE | B8E
Model Weight Sensitivity | Mouted Resonant Freg. | Frequency Response | Measurement Range |  Shock Limit Connector Temperature Range | Page
(gm) (pC/m/s?) (kHz) (Hz%3dB) (m/s?) (m/s?) ()
/v Bl Small size
S04SG2 0.2 0.035 =60 fc~20,000 100,000 100,000 Cable 3m Miniature (10-32) —50~+160 13
S06CG 0.7 0.061 =60 fc~20,000 5,000 10,000 C29-103R(M3) —50~+160 19
S2SG 0.6 0.16 48 fc~20,000 10,000 100,000 Cable 1m Miniature (10-32) —20~+160 13
S2SCG 0.8 0.17 46 fc~18,000 10,000 100,000 C29-103R(M3) —50~+160 19
B21SG 1.3 1.84 5 fc~2,000 5,000 10,000 Cable 2m Miniature (10-32) —20~+120 19
S1SCG 1.0 0.122 =60 fc~25,000 10,000 30,000 C29-103R(M3) —50~+160 19
S3SC 2.0 0.3 =60 fc~20,000 50,000 100,000 C29-103R(M3) —20~+150 13
P3SCM 2.7 0.3 =60 fc~30,000 100,000 100,000 C29-103R(M3) —20~+80 19
S2SCB2 1.9 0.2 =60 fc~20,000 5,000 10,000 C29-103R(M3) —50~+160 13
JL F  General Purpose
S21C 12 1.5 46 fc~15,000 20,000 30,000 3=F217 Miniature(10-32) | —20~+120 19
S41SCB2 135 3.67 38 fc~13,000 5,000 15,000 3I=F17 Miniature(10-32) | —50~+160 14
S31SC 28 3 26 fc~8,000 2,500 5,000 3=F217 Miniature(10-32) | —50~+150 14
P51C 25 5 32 fc~12,000 16,000 20,000 3=F217 Miniature(10-32) | —40~+150 14
P51SC 29 5 30 fc~11,000 16,000 20,000 3=F217 Miniature(10-32) | —40~+150 19
S12C 35 10 17 fc~7,000 5,000 10,000 3=F217 Miniature(10-32) | —20~+120 19
P12SC 36 10 23 fc~10,000 10,000 10,000 3=F217 Miniature(10-32) | —20~+140 19
a5 K E High sensitivity
S$428C 100 35 14 fc~5,000 1,250 2,500 IZF27 Miniature(10-32) | —20~+120 14
S13SC 230 100 8 fc~3,000 500 1,000 3=F217 Miniature(10-32) | —20~+140 19
B24CM 190 1500 1.4 fc~500 500 1,000 3=F217 Miniature(10-32) | —10~+60 19
= & E High temperature
P11CH 25 1 =60 fc~16,000 8,000 16,000 3=F217 Miniature(10-32) | —20~+260 19
P51SCH2 42 5 23 fc~10,000 8,000 16,000 3=F217 Miniature(10-32) | —20~+250 14
BFp &k B Water-proof
SW05SG 0.2 0.0459 =60 fc~20,000 10,000 50,000 Cable 2m Miniature (10-32) —50~+160 19
BW21SG2 1.5 1.84 5 fc~2,000 5,000 10,000 Cable 2m Miniature (10-32) | —20~+120 13
SW11SB 11 1.33 56 fc~20,000 5,000 10,000 Cable 2m Miniature (10-32) —20~+120 19
B ffi & Low-cost
B51SGM 4.5 4.5 10 fc~3,500 500 2,000 Cable 1m Free 0~+60 19
.ﬁﬁtyﬂ' Special sensors
B R B # BRE
Model Features Page

# & & > Y Dual output sensors
TSAF51A IRE)RE Y Vibration & Temperature sensor 21
HS-10A-10M2 #xE)-AEt>Y Complex sensor for Vibration and Acoustic emission 21
PFT215S IRE) T+ — XY (1 E—F 2 ZXAWR)  Vibration & Force sensor (Impedance head) 21
¥ F A 2® m (f & > Y Specific use sensors
REF-A3S-M6 RIEFAE#ELLY  Reference accelerometer for calibration 21
ABS-7000 WK% Water leak detector 21
B52XM % FNA1X Sensor device 21

—_

1
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Voltage output accelerometers (built-in pre-amplifier)

[ ACCELEROMETERS ]

[ ] #2% Recommendation products

B K g 2 B OE HIRE R ARBEE | RAEAMRE &S Axy4 ERRERHE | BRE
Model Weight Sensitivity Mounted Resonant Freq. | Frequency Response | Measurement Range Shock Limit Connector Temperature Range Page
(gm) (mV/m/s?) (kHz) (Hz%3dB) (m/s?) (m/s?) (C)
v B Small size
SAR11SCG 0.6 1 50 1~13,000 5,000 30,000 3-56 —50~+120 15
SA11C 1.9 1 45 1.5~16,000 2,200 10,000 C29-103R(M3) —30~+110 15
SA11SC 29 1 45 1.5~16,000 2,200 10,000 C29-103R(M3) —30~+110 20

Jl F  General Purpose

B K &

Low temperature

PA11C 145 1 52 3~20,000 2,200 30,000 I=F27 Miniature(10-32) | —20~+110 20
SA51SC 10 40 5~10,000 440 49,000 IZFa7 Miniature(10-32) | —50~+110 15
PA51C 19 35 3~12,000 450 30,000 IZFa7 Miniature(10-32) | —20~+110 20
SA12SC 10 10 40 5~10,000 220 49,000 3IZFa7 Miniature(10-32) | —50~+110 15
= B E High sensitivity

SA13SC 260 100 7 0.4~2,000 20 500 3I=F27 Miniature(10-32) | —20~+110 20
SA53SCM 430 500 0.4~1,000 1,000 I=F217 Miniature(10-32) | —20~+80 20
BA24CM 170 1500 1.5 0.3~500 2 1,000 I=F27 Miniature(10-32) | —10~+60 15

SAR12SCLM 71 10 17 5~5,000 200 10,000 3=F27 Miniature(10-32) | —196~+80 15
. E&"flﬁ E?Efﬁ 7."] i;i;fg t?*f (Bﬁﬂ( ﬁﬁﬁﬂ) Industrial accelerometers for machine monitoring (Water proof and insulated)
B K B E B E HIRRBRE ARBEE | &AEAMEE i E S aAxy4 ERRE#HE | BEE
Model Weight Sensitivity Mounted Resonant Freq. | Frequency Response | Measurement Range Shock Limit Connector Temperature Range | Page
(gm) (kHz) (Hz+3dB) (m/s?) (m/s?) ()

Voltage output (built-in pre-amplifier)

SAF11 53 1mV/m/s? 45 5~10,000 3,600 10,000 Cable 0.5m Free —20~+120 16
SAF51A 48 5mV/m/s? 24 3~10,000 450 10,000 Cable 5m Free —20~+120 16
PAF51C 49 5mvV/m/s? 35 3~10,000 700 10,000 TNC —20~+120 20
PAF51SU 78 5mvV/m/s? 52 5~7,000 700 10,000 Cable 5m Free —20~+110 16
SAF12C 55 10mV/m/s? 22 3~6,000 350 5,000 TNC —20~+120 16
STAF223 70 20mV/m/s? 20 0.1~10,000 110 5,000 Cable 10m Free —20~+120 16

g2 7T & H B Charge output

PF51C 53 5pC/m/s? 29 fc~8,000 5,000 10,000 TNC —30~+150 20
SF51SU 80 5pC/m/s? 28 fc~5,000 5,000 10,000 Cable 5m Free —20~+150 20
SF42M 170 35pC/m/s? 14 fc~5,000 600 1,200 Cable 2m BNC —20~+80 20
.3%7]” EFXF tyﬂ' Triaxial accelerometers
B R g B B OE HIRE K ARBEE | mAEAMEE MHETEE axy4 EREE#HE | BEE
Model Weight Sensitivity Mounted Resonant Freq. | Frequency Response | Measurement Range Shock Limit Connector Temperature Range | Page
(gm) (kHz) (Hz+3dB) (m/s?) (m/s?) (c)
S04ZSG 1.2 0.04pC/m/s? =60 fc~20,000 25,000 50,000 Cable 0.3m CZ320%3 —50~+160 17
SW04ZSG 1.3 0.04pC/m/s? =60 fc~20,000 25,000 50,000 Cable 2m Miniature (10-32)x3 | —50~+160 20
S2ZSCG 52 0.16pC/m/s? =35 fc~15,000 10,000 100,000 C29-103R(M3)x3 —20~+160 17
S6ZSCBH 60 0.6pC/m/s? =20 fc~8,000 5,000 5,000 Miniature (10-32) X3 —30~+250 17
7 > 7 AW B B Voltage output (built-in pre-amplifier)
SA11ZSCA 4.4 1mV/m/s? =55 (2)0.5~20,000 5,000 30,000 Cz664 —50~+120 18
SA12ZSCA 4.4 10mV/m/s? =55 (2)0.5~18,000 450 30,000 Cz664 —50~+110 18
3511A2 4.4 1mv/m/s? =55 (2)0.5~20,000 5,000 30,000 Cz710 —50~+120 18
3512A2 4.4 10mV/m/s? =55 (2)0.5~18,000 450 30,000 Cz710 —50~+110 18
SA11ZSC-TI 1.1 1mV/m/s? =35 1~8,000 4,000 30,000 DR-4S-4 —50~+110 18
SA12ZSC-TI 11.1 10mV/m/s? =35 1~8,000 400 30,000 DR-4S-4 —50~+110 18
BA24ZCFM 1500 1500mV/m/s? =1 0.4~300 25 1,000 RO4-R5F —20~+60 20

12
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Charge output accelerometers

ode 04 5 B

R MR A NG /NEURAIK

Microminiature Miniature Miniature Miniature. Ring shape Small. water-proof

7.7 _ (5)
l N \“31
%. «[ = O3a
@D: > = —
Y =
8055 €29'103R \'i‘(\sﬁ‘)
RN i - : €29-103R
R Size 3[‘@]‘:2:‘ {;I::D: 68 064 Ill
{ ‘ g 7‘.——‘ 0 IRE)HERT
906 LN-006 3m 3=727(10-32) 1 LN-010_1m 3=%27(10-32) © me o Direcion of vibraion
3 =L 61 LN-010 2m 3=%47(10:32)
BT mm
Unit mm
EREE pC/m/s?
Chatge ;ensitivity (Typ.) 0.035 0.16 0.3 0.2 1.84
HIRAKH kHz
Mounted Resonant Frequency (Typ.) =60 48 =60 =60 5
AREEE Hz+1dB %1 - - " N _
Frequency Response fc~6,000 fc~15,000 fc~15,000 fc~10,000 fc~1,300
SLi U] e R ol fc~20,000 fc~20,000 fc~20,000 fc~20,000 fe~2,000
requency Response
ﬁ*fﬁﬁﬁ?]ﬂ}i}g VA 100,000 10,000 50,000 5,000 5,000
easurement Range
MEZEE +m/s?
Shock Limit 100,000 100,000 100,000 10,000 10,000
;imﬂrgiﬁ < —50~+160 —20~+160 —20~+150 —50~+160 —20~+120
emperature Range
Salol—1 %

gl b I 2 570 500 900 1,200 1,800
Capacitance (Typ.)
EiFER MQLLE
Insulation Resistance (Min) 10,000 10,000 10,000 20,000 10,000
RAERE %UT 5 5 5 s 5

Transverse Sensitivity (Max.)

INAOBREE m/s¥/C

Pyrosensitivity (Typ.) 18.2 4.0 — 21.5 1.9

N—FEREE m/s?/u strain 38 25
Base Strain Sensitivity (Typ.) . !

— 2.8 0.03

TFILE r—2Z Case r—2Z Case r—2Z Case r—2Z Case r—2Z Case

Grounding

RS

S, Dy 4 S, S, NS P v i
Structural Designs ~x7 Shear 17 Shear 17 Shear ~x7 Shear N>T42%7 Bending

HE gm r—TNEES
Weight (Typ.) Without cable 0.2 0.6 2 19 15

r—AME

P . F42  Titanium F4H2  Titanium F4>  Titanium A7V Stainless steel | A7LZ  Stainless steel
ase Material

I=Fa7
Miniature

=57

%% (P.24) LN-006 3m S—7 27 Miniature

Connector VR e C29-103R (M3) C29-103R (M3) LN-010 2m

LN-010 1m

Bftx> . . AxY D= Ik Ri3EE ;
Mounting Thread (&% adhesive) (#&#& adhesive) Farmale (M3:D=1.6) | 521" (M2) o8B, | (%  adhesive)

B 5 _ BftR> NERFRIVS _
Accessories Included BSUAE  Detachment Tool Mtg stud (M3x0.5%5) Bolt (M2x8)

*FTair—7 IV (P.22~24)
Optional Cable >4 o4 o o o4

XY TATTHTH(P.25~26)

Mounting Adapter - - ® @ ® = —

X1 feld 7o TEDBERICK->TRESME, fc is determined by capacitance and amp's input impedance. fc=1/27RC
%2 A—JAXy—JIVEEAE (AR 2217 132miZ#EF) , Value includes capacitance of low-noise cable (with a 2-meter cable for connector-type sensors)

13
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ARIVZT
Ring shape

A

General purpose

A

General purpose

4

R

High sensitivity

[ ACCELEROMETERS ]

R

High temperature

Hex14

(25) N\ ,
= : 1 (O) =
: @)II!\ 4 N/ 2\ 3=#27(1032)
e — ®44 1 2 3=F27(10-32) = ] e
R Size R 1=72701032) g ¢13.ak 3=527(10-32)
_ $138 — = 3.8 <
e . | ]
s [ Tow € g L ol . .
3 M o ‘© t] g :r = 9
B mm
Unit mm
ERRE pC/m/s?
Charge Sensitivity (Typ.) 3.67 3 5 35 5
HIRAKH kHz
Mounted Resonant Frequency (Typ.) 38 26 32 14 23
BB Hz+1dB %1 _ _ _ ~ ~
Frequency Response fc~7,000 fc~4,000 fc~8,000 fc~3,500 fc~5,000
SLi L e Rl al fc~13,000 fc~8,000 fe~12,000 fe~5,000 fc~10,000
requency Response
PSR T S 5,000 2,500 16,000 1,250 8,000
easurement Range
MHEEM *+m/s?
Shock Limit 15,000 5,000 20,000 2,500 16,000
i L © ~50~+160 —50~+150 —40~+150 —20~+120 —20~+250
emperature Range
HERE pF %2
Capacitance (Typ.) 1,900 1,000 1,000 1,500 1,000
MEFIEIR MQRLE
Insulation Resistance (Min) 20,000 100,000 10,000 10,000 10,000
RAERE %EUT
Transverse Sensitivity (Max.) 5 5 5 5 20
NAOBKEE m/s2/C _ _
Pyrosensitivity (Typ.) 0.28 0.007 3.8
N—ZFEREE m/s?/u strain _
Base Strain Sensitivity (Typ.) 0.57 0.021 0.006 0.07
IR B B ~ - -
Grounding =2 Case r—2 Case /r—2Z Case s—2Z Case 4#—2Z Case
ﬁiﬁﬁmsigns 17 Shear >x7 Shear E# Compression 217 Shear [E# Compression
HE gm r—INEEY
Weight (Typ.) Without cable 13.5 28 25 100 42
Z";ffg. F42  Titanium A72LA  Stainless steel | A7L X Stainless steel | A7LZ  Stainless steel | 27LA  Stainless steel
ase Material
Ox74(P.24) S=5raT 3=Fa7 E=5ra7 S=5Ra77 I=Fa7
Connector Miniature (10-32) Miniature (10-32) Miniature (10-32) Miniature (10-32) Miniature (10-32)
Wftx> RIVK AR N Az N AZY . AR n
Mounting Thread Bolt (M4) Female (M6-D=5) Female (M6-D=5) Female (M6-D=5) Female (M6-D=5)
HE& FRARFRIVE B BeFx> Bz LSS
it et Mig Bolt (M4X15) | hio"dhig (MEX1X10) | " (MBX1X10) | " (MBXTX10) | o' (MBX1x10)
F7alr—JIV(P.22~24)
Optional Cable 9 o 9 o o 9 o 0 0 0 0 G
YIS T TP TR (P.25~26) _
Mounting Adapter ® @ @ ® © @ ® ® @)
M1 feld 7T EDBERICK->TRESME, fc is determined by capacitance and amp's input impedance. fc=1/27RC

2 A=A RXr—J IV EEAFE (AR 22147 132miZ#EF) ,  Value includes capacitance of low-noise cable (with a 2-meter cable for connector-type sensors)
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Voltage output accelerometers (builtin pre-amplifier)

AR

A

B A2

[ ACCELEROMETERS ]

AR

T— B /B A =REE BERE
® Miniature Miniature General purpose High sensitivity Low temperature
AHe—W.ﬁk
€29-103R E’E
7 269 g =727 (10-
%l OD - 3L Erarue® 3=727(10:32)
— R ?Q! 3=727(10-32) @ #358 $20.9
R K Size 91 _ (25 0| & 9138 =
ﬁi C7694 i o 8 0 3
[¢5.5] ol of [|ee o~ 8 g
S35 8 - . ) ¢
Hex7 © i[ = 5 I S
3l | ez | 3 335 o Fyo08 !
Hex36 HEAN—2
B mm Insulation base
Unit mm
BEREE mV/m/s?
YVoltage Sensitivity (Typ.) 1 1 5 10 1,500 10
HIRAKH kHz
Mounted Resonant Frequency (Typ.) 50 45 40 1.5 17
FMEEE Hzt1dB ~ ~ ~ ~ ~
S 1~10,000 (*£5%) 3~12,000 10~6,000 0.6~300 10~3,000
SLi U] e R 1~13,000 1.5~16,000 5~10,000 0.3~500 5~5,000
requency Response
LESIEE ) S 5,000 2,200 440 220 2 200
easurement Range
MEZEE +m/s?
Shock Limit 30,000 10,000 49,000 1,000 10,000
fERRERE C —50~+80(~10mA) e e P Py
T ——— —50~+120 (~5mA) 30~+110 50~+110 10~+60 196~+80
EFESR MQRLE _ _ _ —
Insulation Resistance (Min) 10,000
RAHEREE %UUT
Transverse Sensitivity (Max.) 5 5 5 5 5
HAME—4E2Z QUTF
Output Impedance (Max.) 100 300 200 200
NAOBREE m/s/C — =
Pyrosensitivity (Typ.) 0.79 0.34 0.05
N—ZFEREE m/s?/u strain _ _
Base Strain Sensitivity (Typ.) 0.04 0.21 0.12
TR B ER A EAER
Grounding Mounting surface insulation 0‘_1 Case #_Z Case /J—_Z Case Mounting surface insulation
s
ﬁﬁﬁi‘; ks 217 Shear 217 Shear 217 Shear AN>F 1% Bending 217 Shear
HE gm T=TNEET
Weight (Typ.) Without cable i 1.9 10 170 71
g—ﬁzg. TIVIZ) L Aluminium FH>  Titanium F#H>  Titanium TIVIZ L Aluminium | 27 LA Stainless steel
ase Material
%974 (P.24) . _ 3=Fa7 3=Fa7 3=Fa7
trecen C7694(3-56) C29-103R(M3) Miniature (10-32) Miniature (10-32) Miniature (10-32)
RfFRY : ART N AT Ne AT N AZY (10-30.D=
Mounting Thread (3% adhesive) Female (M3-D=2) Female(M6 D=5) Female(M6 D=5) Female(10 32:D=6.8)
B ERr-Thin Eclsieusecabledn | BRIFRS SRS RfFRY BAFERY (10
Accessories Included BSLARE Detachment Tool | Mtg stud (M3x0.5x4) Mtg stud (M6x1x10) Mtg stud (M6x1x10) Mtg stud (10-32x10)
?ﬁﬁ%ﬁ 21~30VDC.2~10mA | 15~25VDC.0.5~5mA | 15~36VDC.0.5~10mA | 24~32VDC.0.5~5mA | 15~25VDC.0.5~5mA
ower Requirement
F7oa r—JIv(P.22~24)
Optional Cable 5] 0 0 0 (2] ® 0
S —
I TATTETH(P.25~26) _ ONONE) ® ® @ _ _

Mounting Adapter
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[ ACCELEROMETERS ]

Industrial accelerometers for machine monitoring (Waterproof and insulated)

A

U R AR

General purpose*Low-cost

A A

LA ECAHAR

General purpose*Low-cost

&E
Low profile

A

R

High sensitivity

A

=EE
High sensitivity

$4.3 DX2-040
0.5m 7)—

¢$4.3 DX2-040
5m 7')—

TNC

$4.3 DX2-040
10m 79—

BiET L=
Water-proof

BhgiTLhri— 5 o rubber-boot
Bo® s e | 7. &
7 ize . e .
g g 0 g $16.8 e
” T— Exclusive stud N K
et g ol e A Hex17 et
‘ 914 ‘ m"}%ﬂs‘(\ M6 P=1 g ‘.M.‘
B mm
Unit mm
BEKE mV/m/s?
Voltage Sensitivity (Typ.) 1 5 5 10 20
HIRAKH kHz
Mounted Resonant Frequency (Typ.) 45 24 52 22 20
ARBEE Hz+1dB - . _ _ _
Feoonency Responce 10~5,000 10~3,000 6~3,000
SLi L e Rl 5~10,000 3~10,000 5~7,000 3~6,000 0.1~10,000
requency Response
8 +
2SI I ng;m/ = 3,600 450 700 350 110
i +
el 10,000 10,000 10,000 5,000 5,000
FREESHRE C —20~+120(~2mA) —20~+120(~2mA) _ —20~+120(~2mA) —20~+120(~2mA)
20~+110
Temperature Range —20~+110(~5mA) —20~+110(~5mA) —20~+110(~5mA) —20~+110(~5mA)
W 10,000 10,000 10,000 10,000 10,000
RABEE %UT
Transverse Sensitivity (Max.) 5 5 5 5 10
HAMCE—EZX QT
Output Impedance (Max.) 100 100 100 100 100
NAOBTEE m/s?/C _ _
Pyrosensitivity (Typ.) 0.17 0.009 0.27
N—ZFERBE m/s?/u strain _ _
Base Strain Sensitivity (Typ.) 0.06 0.014 0.01
JIIUR 2B — 2R 2E 4 — iR 28— iR 28— 2R 2F r— iR
Gmunding Double case insulation Double case insulation Double case insulation Double case insulation Double case insulation
ﬁf‘cﬁﬁ Bt 217 Shear 217 Shear E#E Compression <17 Shear 217 Shear
REZH  JIS(C0920) 1PX2 1PX7 IPX7 IPX2 (SRS —7 IR 1PX7

Waterproof-ness

Immersion-proof grade

Immersion-proof grade

Immersion-proof grade

Immersion-proof grade

Immersion-proof grade

HE gm r—7NEEY
Weight (Typ.) Without cable 53 48 78 55 70
’C?'—ZH E AT72LZA  Stainless steel | A7LZ  Stainless steel | A7LZ  Stainless steel | 7L A Stainless steel | A7LZ  Stainless steel
ase Material
x4 (P.24) 71— V- 7V)— 71—
Conmector DX2-040 0.5m £ 2 DX2-040 5m ¢ DX2-040 5m ¢ TNC DX2-040 10m £ 5
Bftxd ARY - AR D= LFubk AR e ARY D=
Mounting Thread Fema\le(w|6 D=5) Female('VI6 D=5) Coupling nut (M20) Female(M6 D=5) Femalle(M6 D=5)
B BFRY RfFRY FRBEERIE BFxS RfFRY
Accessories Included Mtg stud (M6x1x10) Mtg stud (M6x1x10) Exclusive stud is optional Mtg stud (M6x1x10) Mtg stud (M6x1x10)
coEE =N
e 15~25VDC.0.5~5mA | 12~25VDC.0.5~5mA | 15~25VDC.0.5~5mA | 15~25VDC.0.5~5mA | 15~25VDC.0.5~5mA
ower Requirement
A7 asr—7Iv(P.22~24) _ _ _ —
Optional Cable @60
gy _
7'7/7“(/71977('3.25 26) @ @ @ @ = Figure @ @ @ @

Mounting Adapter

16



SEMEE Y

Triaxial accelerometers

. %F'é.ﬁ H:Il jj ﬂ Charge output type

# AR Size

BT mm

Unit mm

04

6 B
ahE B =mi
Microminiature Miniature High temperature
Y(3=%271032)
v 17
7 8
EI
] CEE
#0.8 LN-008 0.3m CZ320 3% a Y/ \z
X(C29-103R)

8%3
] Les
85

14.5

No.10-32UNF D5

EREE pC/m/s?
Charge Sensitivity (Typ.)

HIREKRY  kHz
Mounted Resonant Frequency (Typ.)

=60

=35

=20

Ek%#EEE Hz+1dB %1

Frequency Response

fc~5,000

fc~10,000

fc~5,000

Eg#EE Hz+3dB X1

Frequency Response

fc~20,000

fc~15,000

fc~8,000

BRAERAMRE +m/s?

Measurement Range

25,000

10,000

5,000

THEEM +m/s?
Shock Limit

50,000

100,000

5,000

fERRERE C

Temperatute Range

—50~+160

—20~+160

—30~+250

BHETE pF %2
Capacitance (Typ.)

250

700

1,200

i MQELE

Insulation Resistance (Min)

10,000

10,000

10,000

RAHEREE %UT

Transverse Sensitivity (Max.)

5

NAOBREE m/s?/C
Pyrosensitivity (Typ.)

36

N—FEREE m/s?/u strain
Base Strain Sensitivity (Typ.)

TR

Grounding

r—2Z Case

IRHEE

Structural Designs

217 Shear

r—7IWEEY
Without cable

BE gm
Weight (Typ.)

5.2

60

r—ZH8
Case Material

F42  Titanium

F4&2  Titanium

F42  Titanium

%74 (P.24)

Connector

i 3%
LN-008 0.3m CZ320x3pcs.

_ 34
C29-103R (M3) x3pcs.

I=FaT X34
Miniature (10-32) X3pcs.

e
Mounting Thread

(% adhesive)

(##& adhesive)

- = BEilER
10-32 D=5 4.2 through hole

g

Accessories Included

B2 (10-32x10)

RERFAFID,
Mtg stud iy (M4X0.7x20)

Mtg Bolt

F7alr—JIv(P.22~24)

Optional Cable 0 o 0
X ITATTET4E(P.25~26) _ _ _
Mounting Adapter

X1 fold 7o TEDBERICK->TRESME, fc is determined by capacitance and amp's input impedance. fc=1/27RC

%2 O—/A X —TIVE AL E (ART 231 T 132miZHERS)
Value includes capacitance of low-noise cable (with a 2-meter cable for connector-type sensors)

17



. 77 I*.' iﬁgg Voltage output type (built-in pre-amplifier)

A A

[ ACCELEROMETERS ]

T— B B B /B
Miniature Miniature Miniature Miniature
(5.7) 10 (9.5) 142
@ EHEFT Z A’i :
N 5
2 K Size
o T
© I
Cz664 O / n
(Cz710), DR-4S-4,
M3 P=0.5 D2 M5 P=08 D35
BT mm *1 *2
Unit mm
BEEE mV/m/s?
Voltage Sensitivity (Typ.) 1 10 1 10
HIRRKFH kHz
Mounted Resonant Frequency (Typ.) (2)=55 (2)=55 =35 =35
AFBEE Hz (X,Y)2~10,000£5% (X,Y)2~7,000+5% - -
Frequency Response (2)2~15,000%£5% (2)2~10,0005% 1~5,000=1dB 1~5,000=1dB
AKEHEE Hz (X,Y)0.5~15,000+3dB (X,Y)0.5~10,000+3dB - -
Frequency Response (2)0.5~20,000+3dB (2)0.5~18,000+3dB 1~8,000+3dB 1~8,000+3dB
RAFEAMEE *m/s?
Measurement Range 5,000 450 4,000 400
gﬁfi}% I?mitim/sz 30,000 30,000 30,000 30,000
fERRERE C —50~+120(~5mA) —50~+4110(~5mA) —50~+4110(~5mA) —50~+4110(~5mA)
Temperature Range —50~+80(~10mA) —50~+80(~10mA) —50~+70(~10mA) —50~+70(~10mA)
RABEREE %UT 5 5 5 5
Transverse Sensitivity (Max.)
EAIVE—S2Z QUTF
Output Impedance (Max.) 100 500 1,000 1,000
NAOBREE m/s?/C _
Pyrosensitivity (Typ.) 0.3 0.6 0.2
N—ZFERKE m/s?/u strain .
Base Strain Sensitivity (Typ.) 0.14 0.17 0.36
grzlzﬁg r—2Z Case r—2A Case 4—2X Case 4—2Z Case
s
g%r:fcﬁﬁl Designs >x7 Shear ~x7 Shear >x7 Shear 217 Shear
HE gm r—7IVEEY
Weight (Typ.) Without cable 4.4 4.4 11.1 111
— RE
gse;l(vgiial F42  Titanium F42  Titanium F42  Titanium F4>  Titanium
gj}feiifz“) CZ664 Cz664 DR-4S-4 DR-4S-4
B2 A% B A3 .D= e .D= b .D=
Mounting Thread Female (M3:D=2) Female M3:D=2) Female (M5:D=3.5) Female (M5-D=3.5)
8 [=] G2 a a2 & G2 & 433 a
XJ;CE;::OIES Included agjué (M3x0.5x4) Ex(i?ivegstud m";ug(maxo.sm) Exclusive stud ﬁ?jué(MSXO.BXS) Exi?ivegstud m}sﬁé(wx‘mxs) Exclusive stud
e 21~30VDC, 2~10mA 21~30VDC, 2~10mA 21~24VDC, 0.5~10mA 21~24VDC, 0.5~10mA
ower Requirement

7 alr—7Iv(P.22~24)
Optional Cable 6 0 6 o (103 1 o @
XYL TA I THTH(P.25~26)
Mounting Adapter ® @ @ @

%1 : SA11ZSCADTEDSHRE! R (23511A2. SA12ZSCADTEDSHREI R (3351228 W% T,
%2 : SA11ZSC-TIOTEDSARE! K (33511A1. SA12ZSC-TIOTEDSKREI K (£3512A1E K UE T,
Transducer Electronic Data Sheet (IEEE1451.4 Template Ver.1.0)
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L4 AB

Digest

S06CG

Hex6

C29-103R

Wft%T Mtg thread
*%Y  Female(M3-P0.5:D1.6)

S12C

3=727(10-32)
$138

BfF%Y Mtg thread
A%Y  Female (M6-P1-D5)

P11CH

15

(12

32727(10-32)

=

7

(12.5)

21

®

2 138 |

Y% Mtg thread

BEFENDEMEE LY

*%¥  Female(M6-P1-D5)

Charge output accelerometers

S2SCG

) ¢33

=]

$0.8 LN-008 2m 3=#27(10-32)

P12SC

(4.5) Hex14

]
3=527(1032)
138

Wi

Bftx Mtg thread
*%¥  Female (M6+P1-D5)

17

32

(15)

$2 LN-020 2m 3=F27(10-32)

B EE L7 a3 HIRICEBEHLTOET, (P.11~12)

Outline of specification

B21SG

Direction of vibration
$1LN-010 2m 3=F17(10-32)

Hex12

3=F27(10-32)
¢11.8

’EE._

(4.5)

10

(6)
—

Hex35

@s)

3=727(10-32)

$34.8

17

Todt)y

‘ 934 ]

05 [(11.5)

Bitx> Mtg thread
A%Y  Female (M6:P1-D5)

$2.2 LN-022 1m7')—

920

oL ]

is shown "Selection Guide" (P.11~12)

‘ S1SCG

Hex6

(3.1)

C29-103R
6
o
<
0
© Py
>
e N
L\ &

0.4
Ji
o

<
3
5
I
o
s —
3I=F27(10-32)
$13.8
©
o
8
3
| 0|
o)

BfF% Mtg thread
*%¥  Female(M6-P1:D5)

B24CM

——
8
3 D
I
ki N~ 7
I=F27(10-32)
. 6358
o
o
n
o
$35

Btz Mtg thread
A%Y  Female (M6:-P1-D5)

19



SA11SC ‘ PA11C

10.25

 Hex12

3=F27(10-32) 3I=F27(10-32)

! »118
e $11.8
€29-103R
o y, =
488 =
© ] B
w 2 [}
@l ¢ & 2 Y=
E T )@ 1T
g ‘.&.‘ & b 3
Btz Mtg thread BffxY Mtg thread W% Mtg thread
A% Female(M3-P0.5-D2) *%% Female(M6-P1-D5) A%Y  Female (M6-P1-D5)

[ 4 >7°m BREMEREEY Voltage output accelerometers (built-in pre-amplifier)

SA13SC

Hex35

“5)

3=727(10-32)

$34.8

17

05 |(11.5)
s
&
®

Btz Mtg thread

A%Y  Female (M6-P1-D5)

[ ACCELEROMETERS ]

SA53SCM

9408

39

60

Hex41

94038

3=727(10-32)

BfF% Mtg thread
*%¥ Female(M8-P1.25-D8)

. Er!"ﬁ E*E Fﬁ 7J|] IEE % -U- ( Bﬁ 7k ﬁ ﬁ gl! ) Industrial accelerometets for machine monitoring (Water proof and insulated)
SF51SU

PAF51C ‘ PF51C
7R Voltage output type | BRFHFAIE  Charge output type
TNC TNC
= Fl=
2l e
© 016 (D# 916
E f s T
RIS $16.8 g o $16.8
[}
(1 T (L D enr
gl |otes | g ‘ »16.8 ‘
Bf+%Y  Mtg thread WMft%Y Mtg thread
*%%  Female (M6+P1-D5) A%¥  Female (M6:-P1-D5)

31

HREE
Exclusive stud

~—M20 P=1

n
<

~— Hex17

)

M6 P=1

SF42M
943 LN-043 2m BNC
ﬁ
Tof Gk
8 FH___er
T T
n
29 9268
a7
El Hex27
& | _¢26 ‘
Bff%> Mtg thread
A% Female (M6+P1-D5)

-3§HI7J|] EE 'fZV*j' Triaxial accelerometers

SW04ZSG BA24ZCFM

¢0.8 LN-008 2m 3=F27(10-32)3%

T7UTREE Voltage output type

R0O4-R5F

5

4-66

20



[ ACCELEROMETERS ]

e 37 2

Special sensors

B TRSBIEHRAORREITI—H. PEHROEZIEL While developing new models of products with special characteristics, we are
4%y B B ST B ES ready to receive any orders for models that meet your specific requirements.
<TT /. o

*ﬁéty-’j‘ Dual output sensors

OiRE - BE LY O@iRE)-AEL Y @ E—5H AR (RE) 74— 2t )

Vibration & Temperature sensor Complex sensor for Vibration and Acoustic emission Impedance head (Vibration & Force sensor)

TSAF51A HS-10A-10M2 PFT215S

3=Fa7
4.3 DX2-040 ~ Miniature (10-32)
5m 7'— =
2
7.8 (4) 10-32 D=4

14
0 - ‘.<°_,

& \3I=Fa7

g Miniature (10-32) ©
T a\ itk & g
Insulation material A :l
o § N_Hex17 Lpa‘
i 168 P147IN3F $16.8
ST 2108 Alumina
Lora |
5mV/m/s?, ~8kHz (Vib) 2mV/m/s?, ~20kHz (Vib) 2pC/m/s?
BEEYRHE (AE)63dB, 200~600kHz (Force) 270pC/N
Built-in temperature sensor 7T
T > TR KR Built-in amplifier

Built-in amplifier, case insulated, water-proof

#% E Fﬂ i&‘. Iﬁ' Lj'tyﬂ Specific use sensors
OREAEELY

Reference accelerometer for calibration

REF-A3S-M6

M6 P=1 D=7

8

2

©

N

$25.8
. | =57
) /i/M\m'alure(10—32)
] s

IniRERER) S A
Back to back type

0.4mV/m/s? ~20kHz

21

@Rkt
Water leak detector

ABS-7000

TNC114-BR

(18)

33

KEEPSDRKEDEER
Listening to leaks from water supply pipe
750mV/m/s?, H#R1kHz

@t YTFNAIR

Sensor device

B52XM

RRASE AL )
Soldering

HBFR A b

R i .
ed paint AT HH

GND/\ % {358 Glass-epoxy board
Soldering
$18
0
n,
~__M6 P=1
IRHEERE

Detective component
50pC/m/s? ~800Hz



7— e 7 IV & 1 * 7 9 [ ACCELEROMETERS

Cable & Connector

ZET-TI Standard cable
B % Model 91-'@ mm MERE C & “/—ZHEV R
Diameter Max. temperature Color Sheath material Length
O—/A4X% —JJl Low-noise cable
© | LN-012 2m C29-104P-3=F =7 ®1.2 160 2 Black FEP 2m
@® | LN-018 2m 3IZF27-BNC »1.8 160 2 Black si 2m
© | LN-030 2m 3IZFa7-BNC $2.3 160 2 Black FEP 2m
O | LN-030 2m 3IZFap-3=FaF $2.3 160 2 Black FEP 2m
@© | LN-030 3m CZ320-BNC $2.3 160 £ Black FEP 3m
® | LN-031 5m 3I=Fa27-BNC $2.3 250 # Red PTFE 5m

O—/4XA—IVr—J Il Low-noise curl cable

Miniature

@ | LN-04C 3=F217-BNC $3.0 80 & Black PU —

¥IZF 217 Miniature=10-32 plug
% BNCE A DI #E E 1360~80°C  Max. temperature of BNC part is 60 to 80°C

LN-[0][3][0] [2|m [3=Fa27|- BNC

r—JIViER r—JILR& I HRaxT2 EHAIZRIOR Y2 (AR 2ELDBZEIIT)—EIEE)
Cable number Cable length  Sensor side connector  Measuring system side connector (or free)
|
[ |
| E—
EFH'?'—7)D Exclusive use cable
%% mm Diameter M#EE C Max. temp. & 2—2Z#1E Sheath material =53
M X Model c
a b a b olor a b Length
3iF¥ 21—yt Y H4S—TIV  For triaxial cubic sensor
©® | SA11ZSCA-01M ®2.0 @21 180 105 2 Black | YJaY3LSi PVC 3.3m(5.3m/10.3m)
© | SA11ZSCA-01B ®2.0 @21 180 105 2 Black | YJar3LSi PVC 3.3m(5.3m/10.3m)
® | SA12ZSC-01M ®2.6 @21 125 105 2 Black | YJaY3LSi PVC 3.3m
® | SA12zSC-01B ®2.6 @21 125 105 2 Black | YJav3dLSi PVC 3.3m
SufmEEfRit> Y SAF12C-PAF51CH%—7JU  For industrial sensor SAF12C / PAF51C
® | AFRC110-5 4.2 110 £ Black PU (CX-040) 5m
® AFRC105-5 4.2 105 X Grey i #PVC (CX-042) 5m
® | AFRC80-5 ®4.3 80 X Grey PVC(2.5D-2V) 5m

s%fmEfRt> Y PF51CA4—7JV  For industrial sensor PF51C
® | WRCCB150-5 »4.3 150 & Black FPM (LN-046) 5m

XBNCEADM#EE(260~80°C Max. temperature of BNC part is 60 to 80°C

3000 (a) 30 300 (b) 3000 (a) 30 300 (b)

il
%m SA11ZSCA-01M ra7 wnawstom)  NE SA11ZSCA-01B EE()
SA122SC-01M SA122SC-01B ~
8 fc
(53)

TNG ‘—1 4—F ) Cable 5000
N

BNC

(¢20) Bfizk = LA/S— Water-proof rubber-boot Bfi Unit:mm

N

2



=7V & A2

Cable & Connector

=Tt avHMARN

Cable Selection guide

A A=A =T TN T T R A R
T=T N 2OMHA T, BRI A Z B ORINLE S,

Usually, a charge output accelerometer is used with a low-noise cable, and a
preamplifier-built-in sensor is used with a coaxial cable. Select a suitable cable,

taking into account the environment-related performance of the cables.

A A
General

purpose

H—IL4r—J IV Cuil cable

LN-01C LN-041 170 20 120 80 O-/4Z Low-noise
LN-02C LN-041 450 15.5 120 80 O-/4Z Low-noise
LN-04C LN-032 300 12 100 80 A-/42Z Low-noise
CX-03C CX-040 250 20 200 80 FEA—/4Z Coxial

o S4E (mm) & ME Material BERE(OF/m) | BEREEE () BAFFIBEI R4 Fit with connector ESE
Model Diameter | Color Dﬁﬁ:ﬁc S/h;{l\‘ Capacitance Max. temp. C29-104P idi::r;;-;z ©2320 BNG ™G RO4 Structure
O—/A4 X% —JJl Low-noise cable
LN-006 $0.6 x FEP PFA 102 200 @) ®) @) x x x
LN-008 008 | 2 | FEP | PFA 122 180 O| O | O | x | x | x
LN-010 1.0 x FEP | FEP 98 200 O] o] o | x x x
LN-012 12 | SR | FEP | FEP 130 200 O] o | o | x x x
LN-015 14 | SR | FEP | PVC 85 105 x | O] O | O | x x
LN-018 ?1.8 e FEP Si 112 180 x O @) @) x X
a g | OB P2.1 s, | FEP | PVC 90 105 x ol o] o] o] o
General | LN-029 029 | o® | FEP | FEP 75 200 x | o] x| o] o| o
PRPSE | N-030 023 | % | FEP | FEP 75 200 x o|lo| o] o] o
LN-031 ®23 | X | PTFE | PTFE 80 260 x | o] o| o] oOo]| O
LN-032 030 | * | FEP PU 75 110 x | o| x| o] o|oO
LN-033 023 | S | FEP | FEP 75 200 x | ol o] O] O]|oO
LN-041 040 | SR | FEP PU 75 110 x | O | x O] o] o
LN-043 043 | B | FEP | AFEPBPVC 75 80 x | O | x ololo | A
LN-046 043 | S* | FEP | FPM 75 200 x | O | x ol o] o
& | LN-024W | o21 7 FEP | AFEP/BFEP 100 200 x | Ol x| o x| oO
Special | |N-044D | 045 | . FEP | APVC/BPVC ) 80 x @) x O x 0 B
2—JVR4—7JJU Shielded cable
CX-006 906 | JRE | PEA | PFA 105 200 ol ol o x x x [ E |
m s | 25D-2V 043 | Z PE PVC 100 80 x| ol x| olo|o| HA
Coaxial | x40 042 | 5. | FEP PU 75 110 x ) X ol oo | H
CX-042 042 | E PE |fZ&PVC 130 105 x | ol x|o|lo|lo| A
) F-2MF 032 | S | FEP | FEP 100 200 x x x | O x | O
Twisted | CF-2MF 032 | S | PFA | PFA 110 260 x x x | O | x | O
pest DX2040 | 043 | s, | ETFE | SE227% 200 150 x | x | x| 0|0 oO
B K ERTr—7Iv a (mm) b (mm) c (mm) | ZEHERARE(C) fis &
Model Cable number | typical typical typical Max. temp. Remarks

=11



[ ACCELEROMETERS ]

B7—7 ViR Structure of cable
T— /A2 =7 IZE TR R kS TRAE 3R BEZ I Low-noise cable has graphite lubticant to reduce noise with capacitance

2 > SN ER N variation occurred by bending or distortion (A~D

KB/ A2 EWABHI CHEFAHOES . (A~D) y bending Lo
HERE E ¥—2ZA sheath A TR 2—2ZA Sheath A HERE
Graphite Lubricant / Graphite Lubricant / Graphite Lubricant
. ) . A . e
~—2X Sheath S oneicior] ~—2AB Sheath B ey ~—AB Sheath B Conductor
(Signal) (Signal) (Signal)
¥—IVK iRtk i S—IVK ARtk
Shield (Ground) Dielectric Shield (Ground) Dielectric Shield (Ground) Dielectric

E 2—2ZA Sheath A ERE E #31F Dielectric #i%1% Dielectric
—_— yd Graphite Lubricant ﬁ

.
o iR o 5
2—ZB Sheath B o 2—Z Sheath C »—2 Sheath Conductor

2 (Signal) (Signal) (Signal)
=K iRtk =LK

Shield (Ground) Dielectric Shield (Ground)

2—JVR _Shield (Ground)

Br—7NWVHENDEEZER 4—J7BIROBRICUTTAL, Reference Data on Cable Materials Use these data when you select a suitable cable.

HERES — T fit#h (°C) it (C) ik it CEL)
Material General appellation Max. temp. Min. temp. Water resistance Oil resistance Chemical resistance

PVC Poly%i%?if&ide 60~105 —15~—40 O A A

e Polyerciiane 70~110 ~70 o o o

] /Isﬁlch?ej—\ 180 —70 VN A A

FRM Fiuarasabber 70~200 ~40~~70 o o o

PP Froororian 200 —253 o o o

G Frooroirs 260 —195 o o o

PTFE Froororis 260 —253 o o o

aAxRI43 Connector

C29-104P 2ZF 27 Miniature CZ320 $#1279ZR-ZR 125
M375% (C29-103RICHERLET ) 10-327" 57 (V4 7ARyMNHIIENET ) I=FaTIvvy I=FaTELT O
M3 Plug (Connect to C29-103R) Miniature (10-32) plug Miniature (10-32) jack FERALET,
H 10-32 jack to 10-32 jack -
—E—j,. e iy 3

No.10-32UNF

BT Unit:mm
BNC TNC %#2274BNCP-ZR (26)
FCRESBRITNET ST & ERALET, SAF12CHEEIHERALET, 3I=Fa7%BNCIC ‘

BNC plug Usable for SAF12C, etc. TH]UET,
— 10-32 jack to BNC plug

No.10-32UNF

BT Unitmm

R04-P3M R04-J3F
BRI EDT 57 . DX2-040EREF L EIFERLET, BRI EDT w07,
Water-proof plug Water-proof jack

E~F K Actual size
24



RITAVITETE

Mounting Adapter

BBV T4 TTEITaERABLTHIETOT Y DORRE
HEICS 25282 T2EBL. BMICRULBNDE BRI,
HEENDERIZRT DY A X+ HITHERBEE W,

We offer various range of mounting adapters. Use the adapter best suited to
your intended application, and give careful consideration to the influence on
the sensor's frequency characteristics.

Note : Check the screw size before placing an order.

T2y MRV —

Magnetic holders

BEEx Y
Locking screw

TR TS BACHID T S50 T 0
SR Yo BT T A AIC
{67 G S S R = 0 B Y T =18
e b IIIEHH OV 1y b
T —5FIRELTI0ET, ot

[ZEE] T2 ybRIVE—DIRE N IF AL ELS AZD10mm D FEEEH SIRE
JRETT 2 HITIE10,000m/s28 E DEEINEED DYET, 2078
YD EEET B EN BIET DT YT 2y RILE — DR E— B3t R4
YT FEBSTICEPICRBL TS,

The magnetic holder attaches easily to the surface of objects that have
magnetic properties, and is very useful if you want to move your sensor
from one place to another without permanently mounting it. Our magnetic
holders will not adversely affect the high frequency of our accelerometers.

@7 JRybRIVE—DRESE Attaching the magnetic holder

¢ -

|
TP —HDBELERMICETET,

First, place one corner of the holder on the
object to be measured.

FEBSTIC. B FEREILET,
While holding onto the holder, gently let
the entire surface of the holder attach itself to

[Caution] Our magnetic holders are powerful; if you slap the holder onto a surface even from a the subject.
distance of 10 mm away, the magnetic attraction will be so strong that the holder will slam onto the
metal and subject the sensor to an acceleration shock of 10,000 m/s? or greater that may damage the sensor.
Once the edge of the holder touches the surface, keep your hand on the holder and lower it gently into place.
B O£ Model Fi& AXH (mm) WS (N) REEARE (C) IFIK BAf%S
= oce Dimensions AXH Attaching force Max. usable temp. Ground Mounting screw
El2 EES R&15
MH-09A $9X5 4 —20~+100 Non-insulated M3 Male |Length 1.5
Elz AxY #E55
MH-ZO ¢ZOX1 0.5 80 —20~+100 Non-insulated M6 Female Depth 5.5
FEHiR AT RE65
M H-24 4)24)(1 4 120 —20~+100 Non-insulated M6 Female Depth 6.5
MH-241H250 $24x15 120 —20~+250 o M | core | oones
MH-201R $20%11 80 —20~+80 W M6 | e |,
MH-241R $24%12 120 —20~+80 el M | oo |,

BHEIXEYN

Insulation studs

—IZKELBR/A XA T HE—4—FEHE T HEHfH
L. o9l 2 m o [ A28 NS Hiix 528 T I8
=T IAZDRAEHEE T,

[ZEE] ANV IN B TEDEMBIARZ VR DIEBE BRI T BN HY)
ETOTABEE LY TR TS,

Insulation studs are generally used for measurements of motors that
emit high-level electric noise. The insulation between the sensor and
the object surface prevents ground loop noise from entering.

[Caution] Applying excessive tightening torque may cause damage to the bonded
portions of the insulation stud. Attach insulation studs with standard tightening torque.

—ﬂﬁﬁ! Ordinary model

EARIEMAIZS
E.Object side screw

C Hex.A l

B =22 High-temperature model

MR T IS DA HEAHEIRY
Alumina insulator D.Sensor mount side screw

o [l el
S PR
#iats
~—
DB IR Insulator ® 14

D.Sensor mount side screw .
EARBEMAIRS MBI
E.Object side screw.Material: Kovar

A B C D E 9 : S
= 3 e TS ERREEE (C) | BERHMINM) | K
iU Model Hex (mm) BRASE (mm) };é (mm) E YRR (mm) HME%@,J*/ (mm) Usable temperature Standard Shape
mounting Thickness Sensor mount Object T T
surface side screw side screw 8 g g torq
RE15 RE15
RS-121A 12 9 5 M3 | Ze ] M3 | ES ~+120 0.6
RS-171DO 17 14 5 ME | 22ty | oo mrmscrew | 120 5 —
R&4 Re4
RS-171D 17 14 5 M6 | Zd 1 Me | ES 1 ~+120 5
R&4 &4
RS-14D-H 14(¢19) 16 8 M | = | Me | M| —196~+400 49 B
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3%#1—5‘77‘[27#% 7'77'*&—1 Mount base for triaxial cubic sensor

i ——]
AR

SA11ZSCA-02 (5pcs) m SA12ZSC-02 (5pcs)

2= Uy 2 OB Tl A 91/ i
i) 1@ i <
Expendable bonding mount for cubic sensor 19 24|
#&:ABSHiE Material:ABS 1/%y%754 AV One pack contains 5 pieces. A\ /
EE& Y Sensors adapted:@DSA11ZSCA, SA12ZSCA, 3511A2, 3512A2 g

2SA11ZSC-TI, SA12ZSC-Tl, 3511A1, 3512A1

EBEEXZYR Bonding studs
IR 24 2 535 U 9 28555012 2 P ARIRICE S Al (H TR OREIBL TLES ZE % b A 2% Male screw model

EFY A NI Al ETHEIE YN AU &£ /— 7 N
Bonding studs eliminate the need to apply adhesive directly to the sensor and risk blocking or fouling the screw ©
holes. Bonding studs are attached to the subject by cyanoacry late instant adhesive, or other adhesive. \ )
‘ X~
5 8 B Hex.A
c BERAMVYI(Nm) | otk
B KX  Model Hex(mm) E&(mm) A BFXY (mm) | Standard tightening | Shape
Thickness Sensor mounting screw torque x> %] Female screw model
R 15 S
2 M3 | Lengin 15 06 ( \
7 2w A s L O |
N14-M6-S 14 10 M6 | ooy 5 B ~
Hex.A
FIOZBAZYR Screw conversion studs
BERE DS T LNREE 23 DA DB EDENE A AL HLE S,
These are used in cases where the subject's screw tap and the accelerometer's sctew do not match one another.
A B C D .
B X Modd Hex(mm) | B&(mm) | #S(mm) | #S(mm) | FEEEI0m l
Thickness Screw Screw ghiening 0rq
B&15 £&15
3 M3 |icngtn1s| M3 |icngnis 06
@ 17 3 M6 | oo, | 1032 | X8, 3 L HexA |
BBk Heat-insulating stud

B E P22 S RS 22 N O B2 WT§ 5701 L E T,

HU. R S MRS § 2 R B BDE T,
This stud is used to block the conduction of heat from the subject to the accelerometer;
however, please be aware of radiant heat, convection and heat conduction effects.

AEMERBZE LTIV (BfzER 1.7W/m-"C) Body material:Low heat-conducting ceramic (1.7W/m-C)
FUMERTL X Screw material'stainless steel BRAEREBE:400°C Maximum usable temperature:400°C

NIG P=1 MG P=1

¢>181

ﬁﬁﬂﬁ Hand probe
DR102-M6 L 10, 102 ‘
n

RS &34 R i TR W i OMIE I HUE T, D
il h

-

Used when taking readings of locations too confined to permit the mounting of an accelerometer.

M6 R&7
M6 depth7

ME: X7 L X Material'stainless steel FYIMB.FEE7mm  Screw:M6 depth7mm
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Charge converter & Power supply

Fr—2aAVN=%

Fr—oayN—=2F, B O EA -2V D E faf
BE M NEEA =LV ZOBITEF 122U, FHUEESE O
WETBRIZ T BIAVRSIA TR 7 VT,

Charge converters

Charge converters convert the high-impedance electric charge output
signal of piezoelectric accelerometers into low-impedance voltage signals.
These are line drive pre-amplifiers that enable the sensor output signal to
connect to the measuring devices.

—RDF =TT VT I RBEIEFI AT,

Model

CAC1RO

(07.Y03 [ 0]

The price is much lower, compared with ordinary charge amplifiers.

CAC500

CAC101

Feat BIERERHE BIEFRE G 2F 0 RNF =TT T
catures Directly connected to the measuring device Directly connected to the measuring device 2 channel charge amp.
80
BT 120 Depth 120
Bl mm
Unit mm
=l
Z'J;: mv/eC 1.0+2.5% 10£5% 50£5% 100£5% 1.0+2%
LA g DECEEE) 2~50,000 2~50,000 2~100,000 2~50,000 2~50,000
requency response
HAICE—E2Z QUTF
Output impedance (Max.) 200 500 100 100 50
RAHAEE Vp-pllt
Maximum output voltage (Min.) 10 10 8.5 8.5 4
DCHAEBE V
e Gunn s 102 102 12+2 12+2 —
BREEE VDC - - - - Battery 2 pcs.
Power requirement (Voltage) 18~36 18~36 18~27 18~27 {EFIRER #950R%RY
BRENER mA - " v - Usable time about 50h
Power rlequirement (Constant-current) 2.0~20 2.0~20 2.0~20 2.0~20 6F22(006P-9V)
JAZXLNIL pCrmsELF
Nt el (M) 0.05 0.05 0.15 0.15 100uVrms
Tﬁﬁﬁ‘}ﬂ}ﬁiﬁ@ C 0~+50 0~+50 0~+50 0~+50 —10~+80
emperature range
AHARTE I=Fa7 3I=Fa7 3I=Fa7 I=Fa7 BNCX2ch
Input connector Miniature (10-32) Miniature (10-32) Miniature (10-32) Miniature (10-32)
el BNC BNC BNC BNC BNCx2ch
\ltPllt connector
sHE mm
Size ¢15 X L35.5 @15 X L35.5 @15 X L48.5 ®15 X L48.5 W80 X D120 X H22
L 20 20 25 25 260
Weight
[Saby Y=51 .
EEineiR Constant current power supplies

CCPS-313Fv— Ay N—27 Vv 7 NE IS £ o+ 2 BRE) 4
B728DFAVRIGA TR BR B IR TY,

The CCPS-3 is line-drive constant current power supply for charge
converters and accelerometers that have built-in amplifiers.

B %
AHALE In/Out ratio

CCPS-3
1mV/mV * 5%

Model

AEEE Frequency response 5~50,000Hz * 1dB ()

RAHAEE Maximum output voltage

+ 10Vp-p

#HREIE Supplied power

4mA, 24V £ 5%

@ﬁ

AHiFIHEF Input/output connector 3channel =t VINPUY 2 'NPUT 2 i |
ERE)TEIE Power requirement AC85 ~ 132V L) ) —

130(W) x180(D
mEEE Temperature range —10~+70C 830gm

% CCPS-3A : 0.1~50,000Hz £+ 1dB
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Bz RERIEZ MC-30

Sensitivity calibrator

SZF4UTL—EMC-30  Mini calibrator MC-30

MC-30I3MMEE LY 2RIBETESICIRIELET,

JEFE UL 2 i, 2 Fe DR Bl R AT <0 [l s A b oD 3 fitd 72 )
P72 BIZ AL M XL QN § A3, i 2 £ P B R0 3= e ] 4 1
P OREEHERRIZIT @ il AR R E BT /20 A= —
IRFEL TOABODER T,

MC-30I3NMRARE T V7', KRR k&L >THD, YU ¥%
HHF 5720 CAE = TR E AR IETAZENTEET LD
728, WO TEMEET IR LU TEHDOTEST 44145
ZENTEET,

The MC-30 directly calibrates accelerometers, on site
Piezoelectric accelerometers are widely used to analyze vibrations and
diagnose the performance of rotating machinery. Checking the sensitivity
of accelerometers after they have been used under harsh conditions or for
a long time has usually been left to the manufacturers because of the
expensive calibration equipment required.

The MC-30 integrated the exciter, amplifier and display in a single unit.
All you have to do is attach the sensor, for a speedy calibration of the
sensor's sensitivity. You will now be able to gather reliable data with

confidence, any time that you need to.

*MC-30AK1KICER K1007 — 5% REF AT HE (BLFE. DC/ N\ 7 XEE. B/KFR)
‘PCICLBIRMIETIEE (5 — 2 EEET)
Bt EIIACE R THEMATTARE
*Up to 100 data can be stored in the unit of MC-30.
(Sensitivity, DC bias voltage, date and time)

*Can be configured and operated directly from your PC (incl. data transfer)
*Powered by batteries or AC cable.

[ ACCELEROMETERS ]

INPUTI%% % (BNC) :
INPUT connector (BNC) |

W
MINI CALIBRATOR MC'30

f;’ iR
% Exciter

©
TEr—7v
Supplied cable

) &
TEZEHRLY

Supplied conversion
studs

s

Preamp

fE£R%EH Example of calibrator in use

(1) WEE Y Accelerometer

B HDOEAELALIMAAL BEEREILETY,

(Example.1)
Directly input the sensor output, and check the sensitivity.

(#12)
IR DA% ERAL . IREIFHAIL 2T LOREZITVET,
(Example.2) Use the exciter only, and calibrate the vibration measuring system.

IEEEY
Accelerometer

( )
T8 Specifications
OER / EERERIERE R 0.101~19.9pc/ (m/s?) Ridmv/ (m/s?): +(3%+1digit) @PE / IEPE calibration accuracy Sensitivity 0.101~19.9pc/(m/s?) or mv/(m/s?): £ (3%+1digit)
REE 0.026~0.100pc/ (m/s?) Ritmv/ (m/s?): £ (10%+1digit) Sensitivity 0.026~0.100pc/(m/s?) or mv/(m/s?): £(10%+1digit)
QHIEE—F SingleE—K. XI3RepeatT—K LI)5EIR @Calibration mode Single/ Repeat
@DCNAT7RAEEREFEE +1VEIR @Accuracy measure to DC bias voltage <=1V
@HNIRNEE 10m/s?(rms) £3% @Exciter vibration acceleration  10m/s(rms)+3%
@R B 159.2Hz+1% @Exciter vibration frequency 159.2Hz*+1%
O HAREHE 3%ETF @Harmonic distortion =3%
OREFREEHVEE 100gLF @Calibratable sensor weight =<100g
Ot U EREAER [OVER] &R, hi#k{F1E @Alarm over weight Indicates [OVER] and Exciter is stop
OTVT7 T AE YERENEIR EREIEE DC24V.DC15VLIEER @Power supply for Voltage DC24V/DC15V
EXENEE R 2.0mA. 4.0mAKV)RIR IEPE accelerometers 2.0mA/4.0mA
OEIR BRAACTH 74, RsB = EithaE @Power requirment AC adapter or 4 AA batteries
KB =TT VAR Bt ER THI OB R ERBREILE T Continuous work is approx. 10 hours by LR6 batteries.
OEMEEETER 4.25VE0AVEL T CEHRT > THRITLET, OLR6 batteries alarm lamp ~ =4.25V+0.1V
@R E§EE +10C~+40C @Operating temperature range  +10°C~+40°C
OREEEEHE —10C~+50C @Storage temperature range  -10°C~+50°C
OfEFIRE&E 90% T @Storage humidity range =90%
OMC-30RT—Z{R7EH &KA1007—4 @Internal data memory 100 data max.
@Auto Power off XERF #1392 EIROFF @Auto power off (on/off) approx. 3 minutes
[ ASTA (N Hi. Lok VIR x BENHTHRER @Display backlight Hi/Lo *With automatic light-off function
@t HHAFER @20mm, BEFOMEXARY RE6.5mm @Sensor mount space ¢20mm, M6 female (depth 6.5mm)
[ BpF3 120 (W) X140 (D) X50 (H) mm @Dimensions 120(W)x140(D)X50(H)mm
OEE #91kg @Weight approx. 1kg
R Accessories included
@O— /1 X4r—TJIb LN-030 0.5m 3=F217-BNC 1F @Cable LN-030 0.5m Miniature-BNC 1
Q@USBs—J L 1K @USB cable 1
OZL MR RUEWMAZYN M6-M3%% . M6-No.10-32UNF. @Conversion studs M6-M3 female, M6-10-32, M6-flat,
M6-7Fvh. MBI T 2. & 118 M6 standard stud (one each)
@/N—Fr—2 118 @Hard case 1
@EFACTE T4 118 @AC adapter 1
OFFEUREEAE K—LNR=T K ETyO0—K @Instruction manual Download from the website
@7 —ZErX Y 7R ERERE R—=LR—=TKWEF > O—F @ Instruction manual for data transfer Download from the website
\\ J
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Calibration

MEEE YOI —HEY T4k

/—_ZIECELEROMETERS Ju

Accelerometer traceability

BRI BOIRETT 27272012, [E F R DL —
PN T 4% REEL 7o B e B PR A ST L Tl E g, (A
N R A NA QKN | N 25 0 R e sl oS
KO2HHIZIROK IE# TN R IES AT LA 2REE L TOET,

EFRIZ# National standard

FEREATRE S HIFLRT (AIST)

To ensure that our sensors are in the best condition when you use them, we
conduct strict quality control that guarantees sensor traceability with the
national standard. In our calibration system, transfer standard sensors are
calibrated once a year by a laser interference method; normal standard
sensors are calibrated once every two months by a comparison method.

BELT IV AORIESE [HBE]

Fuji Ceramics' calibration method [Comparison method]

National Institute of Advanced Industrial Science and Technology ( N
AR IEHES Public Calibration Organization Fo—TTT
E$|5':E1%§IE’|‘%*§ (JQA) 5 . Charge amplifier
. - A EER Y ORIE RN EEE A
Japan Quality Assurance Organization Transfer standard sensor calibration RiFSE (HREEY)
Oscillator Transfer standard sensor
(the sensor being measured)
BEX I3y REBM - PR o5 ORE HREE LY
Fuji Ceramics Inspection Dept bk - X Normal standard sensor
Normal standard sensor calibration
INT=T>T IniweR FFT7F71Y% pA=E
Power amplifier Exciter FFT analyzer Plotter
R RIE pre—"
Outgoing inspections / Calibration Ca"b,aﬁonﬁa;;;cy:;z% \_ )

BIEREE

Calibration Certificate

BTy A TIINEE L% 12
[ BRI | # TR L TOE T, H

i #OBR OB RE &

=5

[T R B R 2 12 DB
TR AT, 100HZzA2560kHz 0 o A
FE R — M B, i S
%1 1 1Hz*5100HZE TO R FEIFETF v —h LN
PLBEREEE AT a ELTRUET, =
X2 SEINRE Y DAL ZE B R D H +40

2015 4

MERE

24 c &

( Hz) nV/ms
( 100 Hz)

A it C 2 n

%[t F |
pC/ms

950 pF € =(Cd+Cc)
150 P Cd:EvsT v
10000 Mol b it

5.02

1A 6r Haigaspi e 500 V)

DFv—MBENET,

+30

X3 EXHHELTVET,

+20

Fuji Ceramics delivers each accelerometer 10

with its own outgoing inspection sheet. This

Response (dB)

sheet includes the sensot's serial numbert, 0

sensitivity, insulation resistance, and a chart

of the sensor's frequency characteristics in =10

the range from 100 Hz to 60 kHz. S=EE:

%1 U If required, a chart of the frequency range 1 Hz to

100 Hz can be supplied as a separate option. 0.1 0.2 0.3
%2 ! In the case of tri-axial accelerometers, the chart
represents the Z axis only.

%3 It is preparing English, too.

0.4 05 0.7 1 2 3 4 5 1 10 20 30

40 50 60
Frequency (kHz)

G ETES=wo

Br—HEY T RIESEBAE (AAZEDH)

OIS v & R IEIC S BB, [he—3 )T+
BIEREHZE | 2 XN BRI ZOBEHFNIBH UL Z
W, LY O IEIZE L7425 B IR OB IE AR F %4 R L
72 [ MIEGERHEE | 2 F8 T 22L& d, — Mk o HIAR A oD
Band, TR RS | OADTH EBDE S,

29

Traceability Calibration Guarantee Certificate (Japanese only)

If you require a Traceability Calibration Guarantee Certificate when you wish
to send an accelerometer away to be calibrated, please ask us for a
Certificate in advance. We will issue a Traceability Calibration Guarantee
Certificate that will include a calibration certificate of the calibrator used to
calibrate your sensor. Generally, when we petform a periodic calibration of
your accelerometer, we will only supply a Outgoing Inspection Sheet.
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AEtYOHE

Introduction to Acoustic Emission Sensors

AEEHIIBREDKRERHR. BEVOR LR, it HEHRE
BEDBIEVWAF TERIhTOET,

AE sensors are used in a wide range of fields, including the inspection of
manufactured products, monitoring the safety of structures, and the
development of new materials.

AE&I(S:--

What is AE ?

T A=AT 4y L3y ay GFEOKRN) L3, BRI EEH500E
W BRI T A S AU TG 28I DZE THD,
ZORWME A AR K> TR L FERSEN IR 35 T 5%
AEEENUET,

AEBEIZE 21350 LU 25 NS ZETER M N T DFA: -
RIS TRAELET DT AEDRE RS2 HLA BT LT MR
REEV O R MGRBEAE R R P RITAZENTEET,

Acoustic Emission (AE) is the sound emitted as an elastic wave by a solid
when it is deformed or struck. The use of AE sensors to detect these

elastic waves and to non-destructively test on materials is called the AE
method.

Quite some time before failure occurs, tiny deformations and minute
cracks will appear and spread in materials. By picking up the trends in
AE, the AE method can detect and predict flaws and failures in materials
and structures.

REOECIFRBIEEDOFIE

Typical non-destructive testing methods

@ﬁéﬁ&}%fg*ﬁﬁ .......................................... Ultrasonic Testing(UT)
@Hgﬂ-*&ﬁi@*ﬁﬁ .................................... Radiographic Testing (RT)
@i@%ﬂ{%*ﬁﬁ ....................................... Eddy Current Testing (ET)

@FA—RF1v7-IIy 3 4RE ----Acoustic Emission Testing (AET)
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Features of the AE method

AEBRIZFEL CEE RIS 0kHz~BIMH2) D5 5% W R I
L TR EREEALHPL T 328 RO R GE S A K
g 2B A X =2 BT S DM O IER IR A T TR 7
755728, LA F OIS LM\ H0E T,

BT RIRHEDEREY T LA LTRATES
M OAE LY EERT B ETRBO R BB T8
B OBHE BN TES

The AE method is used to detect frequencies in the ultrasonic range
(several tens of kHz to several MHz). Although AE resembles ultrasonic
testing, the AE method is different from other non-destructive testing
methods in that it detects the dynamic energy that the flaws in the
material themselves emit. The AE method offers the following
advantages.

+Can obsetve the progress of plastic deformation and microscopic
collapse in real time.

*Can locate a flaw by using several AE sensors.

+ Can diagnose facilities while they are in operation.

BIRES (UT) EAED LB
A comparison of UT and AE methods
LT LT
UT Transducer AE Transducer
VU Flaw VUDERE  Progress of flaw

AEtYDIRIE
The principle behind the operation of the AE sensor

AEXV Y OB FE I RSB 2RO TPZT(F4 VoL 2
VEEEDAEDNTOET OBl I =4 TP =T
) F o L ENHNET A, PZTE L TREIEHIEF IR DT
BRI R EORR A FRICIROh E 9,

PZTHEDIEBMEHE. NEMALN LB AT A T 2L Rk
EROTOET, SEAEDORME(ZIBL CEAERPAELH A
HOPZTIZEDD PZTAEDZLIZ K-> TEAIE FIoEmINET,

Except for special cases, PZT (lead zirconate titanate) is used as the
detection element in AE sensors. Other materials, such as lead niobate
and lithium niobate are available; however, their sensitivity is far lower
than that of PZT and their applications are limited to special
environments such as high temperatures.

PZT and other piezoelectric materials generate an electrical charge when
subjected to a force. AE waves propagating along a metal or other surface
are transmitted to the PZT inside the AE sensot, and the deformation of
the PZT is converted into an electric signal.



[ ACOUSTIC EMISSION SENSORS ]

AEE Y DOIEEEFH

The structure and features of AE sensots
AEY YT, HARFE DRI TRl g &7 2 IR ) & L TR B P ¢ — 8 RS A4 3 AR RN Rl x4,
HIZ &b TN FTONTOET,

AE sensors are broadly classified into two types: resonance models (narrow-band) that are highly sensitive at a specific frequency, and wide bandwidth
models that possess a constant sensitivity actoss a wide band of frequencies. The choice of model depends on the goal of the application.

FEIRE Resonance model | L AP24s |

dB (0dB = 1V/m/s ) Longitudinal Wave
. . . 80
Bt 327 ORI Stk 2R FHL TR 215 C
WEF, —M%MIZ30kHz~1MHzOD I H Al 1
BB 0E 38 RO SRR D 60—\
A5 U FEA I S AN EN
OREARIIF 2L B0ET, | \/ \| . |
40 ~—
The mechanical resonance of the detector element is EZ453992
used to obtain high sensitivity. Generally, these types Piezo Ceramics
of sensors have resonant frequencies in the range of FER (253X 20
30 kHz to 1 MHz. AE sensors having a piezoelectric Wear plate (ceramics)
accelerometer design are used if lower resonance
.. . 100 250 500 750 1000
characteristics are required. Frequency ( kHz )

IGHE A Wide bandwidth model

dB (0dB = 1V/m/s ) Longitudinal Wave
70

B R T O _Rizgy s— &M L RA X
ZIALHEEI > TOET,

50 f\f\ Se—
A4

A damper is bonded on top of the detector element %94 N\
to suppress the resonance. Connector e
X 30
HoN—
D
ameer EBt53)3
Piezo Ceramics
SER(EIFIVIR) 10
Wear plate (ceramics)
50 500 1000 1500 2000

Frequency ( kHz )

R-CASTHE! Rr.castTYPE

dB (0dB = 1V/m/s ) Longitudinal Wave
130
NORT YT EERATVT T EMAGDEBRIEIC
Ko TR R (IS R R L E L7, B (S/N s N
HO) RS E R UAE L 7 o7 LToE T, " -2 Case 110
o~ =7 Cable /V '\/\

This design incorporates a head amplifier and a
special pre-amplifier to yield high sensitivity with low
noise levels. Compared with other models, the
sensitivity (S/N ratio) is at least twice as high.

AYRTLT 90 \/\" \\
Head amplifier \f’\.‘ /\\ /\//
EB+7Iv7% \/'

70

Piezo Ceramics

100 500 1000 1500 2000
Frequency ( kHz )
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The application of AE sensors

AEEHIBABDARETIIRAZEDTELVRADEREX vy FLET,
HADHEREPSABEEMNRLEERETIRALDTF TERELTVET,

OHMIRE

Product testing

RTARIDNY Ry FigH
BREETIHRT 1 XY DB IRBEHTAYFEOEMBFTEIREL.ER
FTARIDREERETVET,

Detecting event of "head touch" in magnetic discs
AE sensors are used in the quality control management of magnetic discs. The sensors can

detect the sounds of tiny prominences on a rapidly spinning magnetic disc striking the
magnetic head.

AEfRITEE
AE analyzer

BWRT1ZY
Magnetic disc

BROEEERE
ERICHEEEARCRETHAETEERRERAMUET,
Inspection of the bonding of laminated boards

An AE sensor can tell by the acoustic emissions generated when a load is applied to a
laminated board whether there is poor bonding between laminations or not.

AEtY

AE sensor

HE

AEfRITEE
AE analyzer

HEAEBORMIEM
BAEBREDERYP RAOARERICY/-IBFOTERAMUET,
Detection of foreign bodies in manufactured products

Can detect the sounds of solder scraps and other waste striking the walls inside
manufactured goods.

# #

Test specimen

nigsE

Exciter

;D_ AEEHEE
AE monitoring device

33

MNUE—2—-DORBEH
F—F—X T DEEILNIVDPSHEDRBHEZITVET,
Detection of abnormal sounds in small electric motors

The passing or failure of the product can be decided based on the level of abnormal
sounds coming from motors and fans.

T4

Motor

AEfRITEE
AE analyzer

AT DOBETRIGH
N TEOBERRBICIIAEP RBETIESHMONTVET,
Detection of sub-standard pipe welds

When pipes, etc., are improperly welded, the substandard welding can be detected by the
AE that are generated.

AEtY

AE sensor

AEESIREE

AE monitoring device

TR
Welder

INATH%
Pipe

NI LEDHNNIRH
FZLEICI7—2 X AALEOY - 7R EICE>TRADREHEETVET,
Detection of tiny hole in drum cans

The passing or failure of the drum can be decided by leak detection when air is pumped into
the drum.

AEtEY

AE sensor

AEESIREE

AE monitoring device




AE sensors can pick up warning signals from manufactured products that human senses cannot detect.
AE sensors have a wide range of applications, from quality control inspections of manufactured goods, to safety inspections of large structures.

O@IEE=%4—

O AR - ZDfth

Tool monitoring

RAELT—7ICEMT 2REZ MU TEAOXEEZF#HLL). TREO
BIBERAMTH LT RBORER LISRIBET,

Detects the instant that the whetstone touches

Material testing / other applications

53RER - IR A MR,
BIREICBI7 I FHREOKRE,

AEt Y
AE sensor

ZESROIOFHEHRE,

AEtY 3
the work. This is useful in the improvement of Tensile testing and fracture ﬁ%ﬂ%ﬁ
product quality by controlling the speed of the toughness testing
whetstone and detecting damage to the tool. Detection of quenching in
superconductivity
Detection of corona discharges
in power transformers NG
1P
~— | YEZZ FrEER A
Tool monitor Round bar test specimen
=n =5 ME =N
axfies OXNBEMNRE S
Facility diagnosis Diagnosis of the integrity of large structures
BEEBEORBZEICAVSNTOE T EEEEROZEIHHE N T, EHBG-BH- ETEOZ SN e EQBREER,
N . N =
AE sensors are used in the facility diagnosis of rotating machinery. ECE- /T BHBEL IR EDY—T BT,
They are particularly effective in the diagnosis of machinery rotating at slow speeds. Monitoring for cracks in pressure vessels, bridge piers, rolling mill
stands, etc. —
Detection of the sound of leaks in pipes, valves, storage tanks, etc. AEFTRIEE
AE analyzer
AEfRITEE A
AE analyzer

AE sensor

QL AKRBRENKEER

Safety monitoring in civil engineering projects
B DRTIRE.
RV HTZRED
BREEFERLET,

Detection of the sounds
that occur before

landslides, or signal the
occurrence of cracks in
tunnels and other underground
spaces.

((«

AEtY

AE sensor

AEtEY

AE sensor

34




:/Zj_-Aﬁﬁﬁ] [ ACOUSTIC EMISSION SENSORS ]

Examples of measuring system

AEEYDERICIEUT. FRE2BIDY AT LB HIET

The following two system combinations are available depending on the type of acoustic emission sensor.

@7 7IEANEE Amplifier not built-in type
Low-noise cable Coaxial cable
E[[] @:lﬁ m ® ® m

SAURSATIITT
AE+t> Y AE sensor Line drive pre-amplifiers AEfEHT34E AE analyzer

AEE 13D TWHT ThH A7, TVT v T HHNTAERE 54 B5E A preamplifier is used to amplify acoustic emission (AE) signals, which
LD RERE B AT a— I X : are very faint in nature. At the same time, filters are used to eliminate
<N = 2N o

unnecessary signals.

Y ET)T VT ORI — A X =T NS R BHDE T, A low-noise cable is required to connect a sensor to a preamplifier.

BMAE7) 77 A20S-BB AE preamplifier A20S-BB

FE Gain 20+2dB R4k mm ERENEE
AR EEE Frequency range 20~2000kHz Size Power supply
o (16) | Hex.21 | (16) sy

HAHA1>E—4>Z Output impedance 75Q ‘ ‘
RAHEDEE Maximum output voltage 1Vp-p 750% 0.014F
HEER Power consumption =<15mA

y 3 = TITT 1MQ
BERE & Temperature range —20~+80°C T Prommeniior
ERENE IR Power requirement 15V (75Q&7T) | I
AdiAHaAxo4 IN/OUT connector BNC M
HE Weight 70gm

@77 HNEE! Amplifier built-in type

R —7 LR FTAE 7T NERIAE XYY OB A S 57 —7 3l O [ il
Coaxial cable can be used. r—T TR E BN A, AR E M SIS XN 2 W
BRENEIRD G2 b iERRL TTHHIZZEN,

An ordinary coaxial cable can be used for AE sensor with built-in amplifier.

In such cases, users should identify the operating conditions specified for
AEt> AE sensor AEFEHTEE AE analyzer the sensor drive power source that comes from the AE analyzer before use.

BAET7 7O Specification of amplifier inside the sensor

F5 Gain 40dB 20dB
EXEN R IR Power requirement 28V (50Q & fir) 15V (75Q& 1)
EREE Applied model SA40 type sensor 1045SWA
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Selection Guide

[ ACOUSTIC EMISSION SENSORS ]

L FEAR 3% (mm) AR H AR BHE
Features Size Freguency responce Signal output Page
7> 7IENER!  Amplifier not built-in type
¢$20%20H (30H) HIEE! Resonance model SUJIVIUR Single-end P.37
SE S type 1EH#ER Standard
$20x20H JA 1B Wide bandwidth model SUJIVIUR Single-end P.40
ARY A type NEY Small ¢8%17.5H(22.5H) HRE! Resonance model SUJIVIUR Single-end P.37
$20%23H (28H) #H{ERE! Resonance model T477L>%)l Differential P.38
DE! D type Z#R Standard
$20x23H J5H15E Wide bandwidth model F177L>2v)b Differential P.40
ADE!  AD type B Small ¢8X%15H (23H) HIREAE! Resonance model F 477> %Il Differential P.38
»3%X3H HIEE! Resonance model SUGIVIUR Single-end P.39
MEY M type #B/BY Microminiature
¢5X%3.2H HIEE! Resonance model SUUIVIUR Single-end P.39
B [ ¢5%3.2H JAH 1B Wide bandwidth model SUJIVIUR Single-end P.39
MWZES MW type Microminiature
Wide bandwidth $6X6H JA# 158 Wide bandwidth model T477L>2vIl Differential P.39
REFE! REF type | U77L A Reference — JamigE Wide bandwidth model U IVITR Single-end P.42
ZDfth other type | T¥MA Industry use — — — P.43
7> 7NEER  Amplifier built-in type
SA40E! SA40 type | 1ZHEY Standard $23.5%39.5H HIEE! Resonance model SUJIVIUR Single-end P.42
ZDfth other type | T#MA Industry use — — — P.43

R-CAST AEt> %2 X5 L R-CAST AE sensor system

MAZES  MA type AYR7THE Built-in head-amp.| $5.5X10H HIRE! Resonance model SUGIVIUR Single-end P.41

KEHORIRIZEEEICL TSP EDYET,  Note:The shape of a sensor depends on the frequency used.

WXL (£IREY)  Model name calling method (Resonance model)

e R )

@E#RE K Resonant frequency
204:20%10%(Hz) » 200 (kHz)
. @45174% Type name
WIS SE, [AigDEY, MBI, MWE!, REFRY (SMEFREN BAEVET,

k Note:Different appellations are applied to the types: wide-band S, wide-band D, M, MW, and REF.

&g Eﬁ Glossary

WEE

AEtEL Y DREE IS, IREN FERE LW DENEETERLET,0dB=1V/m/s
ELTWET DT ABERMEAELH1350~70dB. B15300~3000V/m/sh
EBzb-oTVET,

1 BEAEIF—REICE3~6dBLRICHELTVET,

W TNVIVR (FRFEGR) ETF177L w0 (FEE, ZEHTY)
A ERINAAEE Y OBE IS NI R TEIH ER/AXD
RKEOCEEI T T77Lo vV BWET,

TATPL Vv VBIAE R YA (ER T 27D EE T THBETT 2D
BEDEBSEL T AEL YO AR 2EEE T TDAHART2DFE
BEBLT—TIWVERETIVLENG HVET,
MELIERBE NV EZBL A,

HESensitivity

The AE sensot's sensitivity (dB) is represented as the output voltage (V) per
vibrational patticle velocity (m/s). An AE sensor (standard sensor) has a
sensitivity of 50 to 70 dB (0dB=1V/m/s), i.e. 300 to 3000 V/m/s. The
tolerance for sensitivity is fixed at +3 to 6 dB.

HSingle-end and Differential

General-purpose AE sensors are of single-end type. Differential type AE
sensors are used to cope with heavy electric noise.

A differential type AE sensor requires a differential amplifier. Moreover, a
particular cable must be used depending on the types of the AE sensor's
output connector and the differential amplifier's input connector.

% For details, refer to the tables of specifications.
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Resonance model AE sensors

SEY (FBEHERIL T IVIVR)

S type (Standard, single-end)

HIRE R TR 5 15 o FE i B ® K g B | 7vavkng-
kHz dB(0dB=1V/m/s) c mm gm Optional holders

Resonant Frequency| ~ Sensitivity | Temperature Range Size Weight (P.44)

AE303S 30£20% 775 —20~+80 | $20%30H 45 ®
AE503S 50£20% 77+3 —20~+80 | $20X20H 30 ONGRONO)
AE104S 100220% 69+3 —20~+80 | $20X20H 22 ONGROXO]
AE144S 140220% 67+3 —20~+80 | $20X20H 22 ONCROXO]
AE204S 200£20% 63+3 —20~+80 | $20X20H 22 ONGROXO]
AE304S 300£20% 563 —20~+80 | $20%20H 21 ONGRONO]
AE404S 400%20% 67+3 —20~+4+80 | ¢20x20H 21 (OROGNONO)]
AE504S 500£20% 643 —20~+80 | $20%20H 21 ONGROKO]
P\ (LTI 1,000£20% 51+3 —20~+80 | $20X20H 21 ONGROXO]
INGORE] (el 60+20% | (68+3) | —20~+80 | ¢25X25H 45 | e e

O—/A4 X —7Ib1m(90pF) & & AFfE Value includes capacitance of low-noise cable 1m (90pF)

ARL(/NEIS 7 IVIUR)

A type (Small, single-end)

HIRE R TR 5 5 i FE i ® K g B | 7vavkng—
kHz dB(0dB=1V/m/s) € mm gm Optional holders
Resonant Frequency| ~ Sensitivity | Temperature Range Size Weight (P.44)
AE503A 50+20% 7243 —20~+80 | ¢8x22.5H 7.6 ®
AE144A 140£20% 67+3 —20~+80 | ¢8x17.5H 46 ® ®
AE204A 200+20% 63%3 —20~+80 | ¢8x17.5H 46 ® ®
AE304A2 300+20% 55+3 —20~+120 | ¢10%x10H 3.7 —
AE504A 500£20% 62+3 —20~+80 | ¢8%17.5H 46 ®®
NS LYW 1,000£20% 49+3 —20~+80 | ¢8x17.5H 46 ® ®

MO—/A4 X4 —7I1m(90pF) # & A7fE Value includes capacitance of low-noise cable 1m (90pF)

-

20H
(30H)

I=Fa7
Miniature (10-32)

AR (915 71137)
Insulation plate (¢15 Alumina)

RIS (KUT €511
Insulation material (Polyacetal)

F—ZRERT LR

Case materials:Stainless steel B Unitmm

W7RI55EE/A4—7J)v Optional cable

Miniature
LN-023 1m 3=F277-BNC

1 1000 {4
S=Fap BNC
Miniature (10-32)

B Unitmm

“*¢84”‘7(9)4‘

17.5H
(22.5H)

S=5ray
Miniature (10-32)

\i\éﬁﬁ(qﬂ.s TIVIF)

Insulation plate (¢7.5 Alumina)

=AM ERT LR

Case materials:Stainless steel BT Unitmm

dB (0dB = 1V/m/s ) Longitudinal Wave
90

dB (0dB = 1V/m/s ) Longitudinal Wave
80

dB (0dB = 1V/im/s ) Longitudinal Wave
70

AN

VA e o

™

N /\/\/\

N

0 / N

50/ v ™.
A4

/

o\
T

4 \/~/\

30

AN
VY AA

. TN

30 250 500 750 1000
Frequency ( kHz )

dB (0dB = 1V/m/s ) Longitudinal Wave
80

30 250 500 750 1000
Frequency ( kHz )

AE144A

dB (0dB = 1V/m/s ) Longitudinal Wave
80

100 250 500 750 1000
Frequency ( kHz )

AE204A

dB (0dB = 1V/im/s ) Longitudinal Wave
80

A

60 \\_\/" 60 /\ 60 /\\
\ N VA SY:
I A ) ~ - . VAR
WARVAR AVADS ~_"
20 \ \ 20 V _\’\ = 20
V1w Y
30 250 500 750 1000 100 250 500 750 1000 100 250 500 750 1000

Frequency ( kHz )
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D type (Standard, Differential)

HIRE RS R {5 Rl FE S5 B e R H B | A70akE-
kHz dB(0dB=1V/m/s) © mm gm Optional holders
Resonant Frequency |~ Sensitivity | Temperature Range Size Weight (P.44)
AE503D 50+20% 81+3 —20~+80 ¢20%28H 45 ®
AE204D 20020% 70£3 —20~+80 $20%23H 40 ® ® ®

¥EA—/A X4 —7IV0.5m (45pF)

ADEI (/NEYISF 4 TPL v IV)

& AT{E Value includes capacitance of low-noise cable 0.5m (45pF)

AD type (Small, Differential)

HARE R R R E R iz K B2 B | A7varvFNg—
kHz dB(0dB=1V/m/s) c mm gm Optional holders
Resonant Frequency |~ Sensitivity | Temperature Range Size Weight (P.44)
AE104AD 100+20% 75+3 —20~+80 »8%23H 6.2 ®
AE204AD 200%+20% 67+3 —20~+80 »8%X15H 5.2 ®

¥O—/4 X —7I1m(90pF) & & A7:{E Value includes capacitance of low-noise cable 1m (90pF)

BDRBFZERT—7 IV ER7TICADETER)

Optional cables (Choose a cable adapted to the amplifier installed.)

D-LN044D-AB-0.5-0.1

29 500

[ ACOUSTIC EMISSION SENSORS ]

(28H)

2iBNC
2pin BNC
HEIRIR (015 7IV3F)

Insulation plate (¢15 Alumina)

HERRIE (TR 1i0E)

Insulation material (Epoxy resin)

F—ZMERTF LR

Case materials:Stainless steel BT Unitmm

‘«(a.s)ﬁﬂpsﬁ?(ggg

15H
(23H)

-t

S=5ra
Miniature (10-32)

\ﬁﬁr’mﬁ(w.s TIIF)
Insulation plate (7.5 Alumina)

r—ZMERT LR
Case materials:Stainless steel

BT Unitmm

BADRBIFEHER T —7 IV (FER7TICADETEIR)
Optional cables (Choose a cable adapted to the amplifier installed.)

AD-LN044D-MB-1-0.1

; | 1000
‘ —100 25 \Hza‘.fm —.‘
. = .
D-LN044D-AM-0.5-0.1 = AD-LN044D-MM-1-0.1 BNG—

[+—29— 500 | [ 1000 1

‘ ‘ “7 100|124 l-t2——70 —.‘ ‘_7 100— 12|
S=5Fa
Miniature (10-32) —

D-LN044D-AA-0.5

500

o
B

—2;BNC
2pin BNC

AE204D

dB (0dB = 1V/m/s ) Longitudinal Wave
90

ey
Z‘EBNCj
2pin BNC

AD-LN044D-MA-1

3=Fa7
Miniature (10-32) —

i 29ﬂ \qzai-—ma‘

I=Fa7
Miniature (10-32)

BT Unitmm

AE204AD

dB (0dB = 1Vim/s )
80

Longitudinal Wave

70 60 /\ \—\___/“"
\ A / AN
. e o U~
\. a7
30 \/ \-/ 20
100 250 500 750 1000 100 250 500 750 1000

Frequency ( kHz )

Frequency ( kHz )

1000 {
2
ZTE\BNCj
2pin BNC
Bifi Unitmm
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Microminiature AE sensors

ME! (HiREY) M type (Resonance model)

HAE HIRERE =348 6 R im & B L &K HEx2
kHz dB(0dB=1V/m/s) © mm gm
Signal Output Resonant Frequency Sensitivity Temperature Range Structure Size Weight
e 350+20% 54+3 —20~+80 LT ®3x3.0H 0.2
ey 800::20% 583 —20~+80 L $5X3.2H 04
¥1: F—TJIVBEEEAME Value includes capacitance of cable ¥2: 5—7IVEET  Without cable

MW (R ) MW type (Wide bandwidth model)

HARK AR EEE R SRR E#E R # & ® K =5
kHz dB(0dB=1V/m/s) © mm gm
Signal Output Frequency Range Sensitivity Temperature Range Structure Size Weight
o 1,000~4,000 (—15dB) 3246 —20~+80 RATR ®5X3.2H 0.4
THTTL 500~2,000(—10dB) 37+6 —20~+80 RivEiR $6X6.0H 1.2
¥1: F—TJIVBREEEANE Value includes capacitance of cable ¥2: 7—JIVEET  Without cable

Coaxial cable
3 ¢0.6 Fl#/—7JL CX-006 0.5m

M31 ..................
3H¢ ; { | %
m

#RAR (925 7)V3F)
Insulation plate (¢2.5 Alumina)

3=Fa7
Miniature (10-32)
Low-noise cable
¢10—/4 X4 —FIJU LN-010 1m

M58MBW:---+-- 7}.4,5.‘ l

HEFIR (4.5 7IV3F) T

Insulation plate (¢4.5 Alumina) 3I=Fa7
Miniature (10-32)
Red tube (+) OUT PUT

Low-noise cable
$10—/ 1 X4r—7 )V LN-010 1mXx2

96
MGW .................. T ‘ — >5:§'J7’
EH ‘ & Miniature (10-32)

HEIRIR (5.5 7103F)

Insulation plate (5.5 Alumina)
T—AMERT LR (=) ouT PUT
Case materials:Stainless steel BT Unitmm

dB (0dB = 1V/m/s ) Longitudinal Wave dB (0dB = 1V/m/s ) Longitudinal Wave

70 70

50 50 /\
/\ /\\"m\/\u—/\ ./ \/\ .
Al A 17 \ N
Vv M N/

10 10
100 500 1000 1500 2000 100 500 1000 1500 2000
Frequency ( kHz ) Frequency ( kHz )
dB (0dB = 1V/m/s ) Longitudinal Wave dB (0dB = 1V/m/s ) Longitudinal Wave
70 70
50 50
30 w\v"\,{‘v»‘,-\\a_,.. 30 \'Nﬂr/ \"\\ ~==
My, .
Mt T
10 10
100 2000 4000 6000 8000 10000 100 1000 2000 3000 4000 5000
Frequency ( kHz ) Frequency ( kHz )
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Wide bandwidth AE sensors

SE (ST IWIVR) S type (Single-end)

[ ACOUSTIC EMISSION SENSORS ]

dB (0dB = 1Vim/s ) Longitudinal Wave
70

3P | R fERRE#HE F K B B | A7vavke-
kHz dB(0dB=1V/m/s) % mm gm Optional holders
Frequency Range Sensitivity | Temperature Range Size Weight (P.44)
200~1,300(+6dB) |  53+3 —20~+80 | $20X20H 3  0OOE®O
300~2,200(+6dB) 49+3 —20~+80 $20%x20H 30 ODEOEG®O®
500~4,000(+10dB) 4443 —20~+80 ®20%x20H 30 ODEO®®

WO—/4 X4 —7JV0.5m (45pF) # & A7fE Value includes capacitance of low-noise cable 0.5m (45pF)

-

=Sy
Miniature (10-32)

HERIR (915 7IL3F)
Insulation plate (¢15 Alumina)
RIS KU7 £ 5—))
Insulation material (Polyacetal)

=R AT LR

Case materials:Stainless steel B{I Unitmm

W35 E/A4—7) Optional cable

Miniature

LN-023 0.5m 3=F17-BNC

—7E]

=5rap
Miniature (10-32)

500 T
BNC

B Unitmm

M¥MWEL REFEHABLTVET,
Note:Type MW and type REF are also available.

10458

gggfnﬁz 200~1,300kHz 0.2gm
1gm 30gm

DB (F1477LvIb)

D type (Differential)

e il R ERRERE| W K B B | A7vavi-
kHz dB(0dB=1V/m/s) i© mm gm Optional holders
Frequency Range Sensitivity | Temperature Range Size Weight (P.44)
200~1,300(*+6dB) 55+3 —20~+80 $»20%X23H 44 DEOG®O®
300~2,200(+6dB) |  51%3 —20~+80 | $20%x23H 4“4 | OOG®O®

50 pAAL T Ty

]
[
~]
30
10
50 500 1500 2000

dB
70

dB (0dB = 1V/m/s )
70

» ~_

30

10 \\..,.-“”

100

1000
Frequency ( kHz )

(0dB = 1Vim/s ) Longitudinal Wave

AN

1000 2000 3000

Frequency ( kHz )

4000 5000

Longitudinal Wave

50
\.\
30
L e,
10
100 2000 4000 6000 8000 10000

dB (0dB = 1V/m/s )
70

Frequency ( kHz )

Longitudinal Wave

¥O—/4 X4 —7JV0.5m(45pF) & & AT{E Value includes capacitance of low-noise cable 0.5m (45pF)

WRIEERT—7 IV (ERT7TICAhE THER)
Optional cables (Choose a cable adapted to the amplifier installed.)

D-LN044D-AB-0.5-0.1

]

!

‘ 500

‘ — [
ABNC BNC—
L 2pin BNG D-LN044D-AM-0.5-0.1
\ﬁﬁﬁ(ws TIVIF) [T 500 )
Insulation plate (¢15 Alumina) ‘ ‘ “— 100 —-‘»1 2|
HERIE (TR i) —
Insulation material (Epoxy resin) a@: {
—AMEZT LR =727 B
Case materials:Stainless steel B Unitmm D-LN044D-AA-0.5 Miniature (10-32)
29 I 500 |29

i

—2;&EBNC BNC
2pin BNC 2pin BNC
BT Unitmm

1

50

30

00 500 1500 2000

1000
Frequency ( kHz )

dB (0dB = 1Vim/s ) Longitudinal Wave
70
50 [t PO i,
\_\
” \\
‘V
10 g
100 1000 2000 3000 4000 5000

Frequency ( kHz )
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R-CAST AE sensor system

R-CAST AEt YV RATLE . BT EIIVIANREKRFE
PR R 2 —EHFRR U BREEREEETT,
FETAYRTZ T EBRTV7 T aERT3EICKN . TERDAE
BHEARICHEAFIS5dBRE 7Yy TLTVET,

I3V REREBETHHRM IS B THR58D
G EICEBMHERNRELTVBRERDAEL Y TIZAERE
PEEETUAD R-CAST AEE Y AT ATIEBumDBHIR
BREBRETEIEPFBETY,

MAE (N R THER)

MA type (Built-in head-amplifier)

[ ACOUSTIC EMISSION SENSORS ]

The R-CAST AE Sensor System is designed to detect microscopic
destructions. This is a result of the joint development activities of Fuji
Ceramics and Research Center for Advanced Science and Technology of The
University of Tokyo. The use of an FET head amplifier and a special
preamplifier allows this sensor system to achieve a sensitivity 55 dB
higher than a conventional AE sensor.

In most case,the ceramics,representative new material,is a kind of
brittleness material.A conventional AE sensot,used new material,was hard to
delect AE,since the objects were mainly for metal materials. The R-CAST AE
Sensor System can detect microscopic cracks of several ym.

dB (0dB = 1Vim/s ) Longitudinal Wave
1

HIRE R =3 4 R E#E B 8 ® K BEw
kHz dB(0dB=1V/m/s) C mm gm N
Resonant Frequency Sensitivity Temperature Range Structure Size Weight " /" '\/\
200+20% 119%3 —20~+80 | 7 2777F | ¢55X10H 1 w0 IAVIAN
case ground ‘\f\ /’\\ /\/_/
300£20% 1143 —20~+80 | 72770 | 55x10H 1 U
70

1:A1002 7V 71ERBEORM  These values are observed while an A1002 preamplifier is operating.  3%2:47—7JV&%$  Without cable

100 500 1500 2000

1000
Frequency ( kHz )

dB (0dB = 1Vim/s ) Longitudinal Wave
1

$5.5

-] ‘ 10—

I J W

| $2.1 =83 —JUR 7 —F JLLN-024W 0.5m T o / \/"’V\'\v

®2.1Double shielded cable LN-024W 0.5
“_ﬁ‘ ouble shielded cable m NG \/\,/\
70 \
T—AMEATLR
Case materials:Stainless steel B4 Unitmm 100 500 Freqﬂ)nocy (kz) 1500 2000
~ -—
2 AT LiEt b Examples of measuring system
AN

M204A-M304A
SHI-ARY

W EBACEIRMER Use of external AC power supply

V30023, A1002%2chRIRFHEREPIAE TS o
V3002 can supply power to two A1002 at the sametime.

W5 EBDCEIRFEM Use of extermal DC power supply
HNEEFEEERTZHER BRIy TINDOD LN —ILF 2L —2—2 1 TEHRLET,

We recommend you to use seties regulator type external power supplies, which present only small power source tipples.

]
g . EJ AR TR —T b (0.5m) A1201 BFlrow
/ /7. ?EWEAET"/.# E[u A2102 Cable with intemal head-amp\mer(o.sm)] \
Amplifier not built-in 1
(GO Pre-amplifier

AEfBHT44E AE analyzer

s AC100~240V

AC100V

=71 (2m)

DC18V

V7 FI213A1201 (A1002) LA E VLB Z I3 TEE R A,
- V3002, W140XD180XH70mm

+ A1201,/W130XD180XH64mm
41

+ A1002,W80XD130XxH35mm

Only an A1201(A1002) type preamplifier can be used for this system.



TVTABBAEE Y, 2O

Built-in preamplifier AE sensors and others

77T

[ ACOUSTIC EMISSION SENSORS ]

Amplifier built-in type

HIRE R 34 £ FRIR R # B B & HE ERENEIR
kHz dB (0dB=1V/m/s) i) gm
Resonant Frequency Sensitivity Temperature Range Structure Weight Power requirement
AE303SA40-BNC-MH () 30£20% 120+3 —20~+80 R 157 28V, 50Q
AE503SA40-BNC 50+20% 12243 —20~+80 Kethd 67 28V, 500
AE144SA40-BNC 140+20% 117%3 —20~+80 AR 56 28V, 50Q
AE304SA40-BNC 300£20% 1113 —20~+80 AT 61 28V, 500
AEXXXSA40-BNC 35—
85 ~E
39.5 BNC
(3%48)
Py s %mﬁﬁm«ﬁuwa—»)
AE144SA40-BNC AE303SA40-BNC-MH ga_s:xtfé;aﬁi/sl;?nless steel rviaton mterl (Plvecete) B Unitmm

AE303SA40-BNC-MH

dB (0dB = 1V/m/s )
130

Longitudinal Wave

AE144SA40-BNC

dB (0dB = 1Vim’s )
0

Longitudinal Wave

AE304SA40-BNC

dB (0dB = 1V/im/s )

Longitudinal Wave

120
PN -
" \\/\ " /\\\\r\/\f’\ " /[\\-\/\
T AA \\ T
" N N w ALY %
VAL A A V. [\
U V v
70 70 60
30 250 500 750 1000 100 250 500 750 1000 100 250 500 750 1000
Frequency ( kHz ) Frequency ( kHz ) Frequency ( kHz )
~
)7r7LAH Reference use REF-VL
dB (008 = 1V/ms ) Longitudinal Wave
70
& | RE SRR R i OB 2 B
kHz dB(0dB=1V/m/s) 1 gm e
Frequency Range Sensitivity Temperature Range Features Weight % \\“
. ARG
50~600£6dB 543 (3¢1) —20~H80 | Loy e st mandidih 450 % A
REF10M ~10MHz 305 (3%2) —20~+80 Wids besguidth 155 .

¥1:O—/4X5—7 I 1m(90pF) & AFE

Value includes capacitance of low-noise cable 1m (90pF) “LN-023 1m Miniature-BNC”

%2 O—/A X4 —7)00.5m (45pF) & & A7:ME

Value includes capacitance of low-noise cable 0.5m (45pF) “LN-023 0.5m BNC-BNC”

REF-VL

I
‘ B

MR (TAYBIE)

Insulation material (Epoxy resin)

3=Fa7F
Miniature (10-32)

525

L

r—Z#HE: AT L Case materials:Stainless steel

F{EIR (9247 )V3F)
Wear plate ($24 Alumina)

BT Unitmm

REF10M

—— 30—

(15)
" R (TREDHE)

Insulation material (Epoxy resin)

BNC

R{EWR (9227 IV3F),

=AM ERT LR

Wear plate (¢22 Alumina)

Case materials:Stainless steel {7 Unitmm

250 750 1000

500
Frequency ( kHz )

dB (0dB = 1V/m/s ) Longitudinal Wave
70

50

o,

b

30

\WM

2000 4000 6000

Frequency ( kHz )

8000 10000
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Industrial AE sensors

[ ACOUSTIC EMISSION SENSORS ]

AEE BE {5 AR # B & gEx F7a RIVE—
kHz dB (0dB=1V/m/s) ‘c gm Optional holders
Frequency Sensitivity Temperature Range Features Weight (P.44)
1045SWA 200~1,300%100dB 75%5 —20~+80 A var it it e 65 ® ®
1045SWH 250~1,000+6dB 52+3 —20~+200 St ey dle 50 ®
AE204SW 200£20% 643 —20~+80 it e otated 41 ®®®
AE204SH150-BNC 200+20% (68+3) —20~+150 High o e 44 ®
AE204DH 20020% 68+3 —20~+200 High o e 25 ®
AE154DL 150+20% 663 —196~+480 Lo R T 30 —
¥1:5—JIVEET  Without cable
1045SWA BHER 1045SWH AE204SW
Power requirement 15V (75Q)
B = B
[ [ [
( )I ® < )H E, ( )I @
$20 19) <—¢184><—(26):> fe—20—{=—(19).
@5 7V EHE/N1T
@5 Fluororesin pipe
| ] a————— RO =S =] I
335 N\ 5] —7, & m 7')— . N N
\ g[ 43 Coma e 0 5 e N | g\ A

=AM ERT LR

Case materials:Stainless steel B Unitmm

AE204SH150-BNC

—— $20——-—(14)

Jos |

HERIR (£73972)

Insulation plate (ceramics)

0168

T—ZRHERAT LR

Case materials:Stainless steel B Unitmm

F—ZRMERT LR

Case materials:Stainless steel BA7 Unitmm

AE204DH

— VK4 —7 )b CF-2MF_1m 24BNC

3.2 Twisted pair cable CF-2MF_1m 2 pin BNC
REA(£FIVIR)
Wear plate (ceramics)
ToAMEFE

Case materials:Titanium

F—ZRMERT LR

Case materials:Stainless steel A7 Unitmm

AE154DL

\ $3.2/ 217 —IVR =7V F-2MF _1m 2iBNC
$3.2Twisted pair cable F-2MF 1m 2 pin BNC

¢10 5
&
36
225
- 17—

—Z$E:08-)L

BT Unitmm Case materials:Kovar Bf Unitmm
dB (0dB = 1V/m/s ) Longitudinal Wave dB (0dB = 1V/m/s ) Longitudinal Wave dB (0dB = 1V/im/s ) Longitudinal Wave
90 70 80
o M) 50 (\/WM\MA 60 V/\’\
\ \ N\,
~ AV, vv\
50 30 A 40 \\'\/
A N\ A
VA
30 10 20
100 500 1000 1500 2000 100 500 1000 1500 2000 100 250 500 750 1000
Frequency ( kHz ) Frequency ( kHz )

AE204DH

dB (0dB = 1V/m/s ) Longitudinal Wave
80

AE154DL

dB (0dB = 1V/m/s ) Longitudinal Wave
80

N NA

60“/\\

VAWAAN

AN

. v .

40 \,\ fanY

/™,
W\ VN

20

s "4 \
20

100 250 750 1000

500
Frequency ( kHz )

43

100 250 500 750

1000
Frequency ( kHz )

Frequency ( kHz )
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Mounting Adapter

AEt Y ARROMEEEBS-OICIZAEE S ENERLUBETES
BICHAEDCETIZLEDNHIET,

—MRENCAE L HIIHAIE MICEBEEL (ERSNZZEP S
VWOTTH MEFGREEDZHERP 7IVIF THBIAEL Y DG
A RUAUBICIKIBESBTUESIEFHY . IBARN BB S

The AE sensor must be mounted to the subject being measured in such as
way that the AE signals are efficiently transmitted, allowing the sensor to
work at its best level of performance.

AE sensors are usually bonded to the subject; however, with insulated
sensors where the wear plate is alumina, there is the risk of breakage
when the sensor is removed. These sorts of sensors should be used in
applications where they will be permanently mounted.

BEZEEE A,
S -
VI3V bhRIVE — Magnetic holders
B HEEY o) &R #E A e ® NRE " E
Model N © mm N (minimum) gm
oce Usable sensor types Attaching force Temperature range Size Spring force Weight
S,D 80 —20~+80 $»40X43H 20 270
AE503A, AE104AD 100 —20~+80 $25%30H 15 46
A, AD 50 —20~+80 @»25%27H 10 31
1045SA-MH2 1045SWA 80 —20~+80 $»40x54H 20 260
21TV — Screw-mounted holders
Model mm N (minimum) gm
oce Usable sensor types Size Spring force Weight
S, D, AE204SW $28(56) X42H 20 140
A $18(38) X30H 10 39
1045SA-SH 1045SWA $28(56) X52.5H 20 150
% ( )7Z>YME  Dimention of frange
J1—=7 AR Wave guide
% BEEEY W% e ® " B
mm gm
el Usable sensor types Methods of attachment Size Weight

WG-0001-0312
MH-1MB

YTy RRIVE—

Magnetic holder /7 Sering

RS
Magnet

S, D, ftt Others

B Weld

R&& Length 500

S, D, ftt Others

Y7 % Yh Magnet

K& Length 160

ZVIEHFIVE—

Screw-mounted holder

T
Sensor

31 *—2TF, These figures are shown for reference.

J\NZ Spring
2

Sensor

%
crew

RI31AA—>TF, These figures are shown for reference.

JI—=FHAF

Wave guide

Y 1—THAK
Wave guide

T4
Sensor

R A—TF. These figures are shown for reference.
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Calibration

BT EIIVvIRBERNTH—. X BRERIEE (HBEREZX.
BEE) ICEBREERBLTVET,

AEEYORIER &

[ ACOUSTIC EMISSION SENSORS ]

Fuji Ceramics Corporation is the only company in Japan that applies
absolute sensitivity calibration methods.

Calibration Method of AE Sensor

AEYHORIES IR, KIS B A IR E MBI R D2
HodhE s MHRIZKIEERHETEE T2 MRORDOHETT
DT, ZZTRIERAT I Th Bt I BIEEOB IS OV THIILES

Two major calibration methods for AE sensors are the absolute sensitivity
calibration and the relative sensitivity calibration. The latter is applied to
obtaining only reference data. This section describes the outline of only
the former.

Method

—RRIEFT &

Primary Calibration

CEN ISO/TR 13115:2011
HHERIE % (NDIS 2109)

Reciprocal Calibration

BAFRIFIRE R R4 (NDIS)
SHD R CHHD i 2 e ThHAE LYY &8l 71y 27 I
DR RO L7zl B Sl A ML TROE §7 5.

The Japanese Society for Non-Destructive Inspection
Standard (NDIS)

[Non-destructive testing - Methods for Absolute
Calibration of Acoustic Emission Transducers by the
Reciprocity Technique |

Three AE sensors as bilateral transducers of the same type
are mounted on a steel block. Three independent
combinations of transmitter and receiver are configured for
calibration.

Method

T RERIE R
Absolute Calibration
Method

ISO12713
(ASTM E1106)

KRENISTTHFESINHE

7y s ETHI AR YY) — X B 25 (7R
FOEAIZENGE) EAER Y3 & Clal S & i % L 234 HD
ABLTEDT =2 KD AR IET 5,

Method developed by the U.S. NIST

Glass capillaries are broken on a steel block. The wave forms
of surface pulse generated are captured by a standard
detector (capacitance displacement sensor) and an AE sensor
at the same time. The sensot's characteristics are calibrated
with comparison between the two data obtained.

ZRRIEF &
Secondary Calibration
Method

CEN ISO/TR 13115:2011
ZEi% (NDIS2109)

Secondary Calibration
Method of NDIS 2109

B OWME AR

FHHAERIZ & CRIE IERE A SRO5N 721D AE X 4
ERWHELTH T Ty 7 IZHD T ALRDOAEL Y Y O HE
g ERDS,

Ordinary outgoing inspection method

An AE sensor whose transmitting sensitivity has been
determined in the reciprocity calibration is fixed to a steel
block. This sensor is used as the transmitter to determine
the sensitivity of another AE sensor.

EBRICLBREFIVY Sensitivity check of AE sensors by customer

V77V ZHAEY Y ThBREF-VLE/ZIZREF 10MAHUE HHEL THWAZE T BF

FHBOAEY Y ORRE A G SN F 297§ BIENTEET,

Model REF-VL and REF10M, can be used as a signal source for simplified checking of your

installed AE sensors.
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Introduction to Force Sensors

TILPOMETREILE !

TA—ZA P EKBODEEMREFALET vy v HERROO-F
IV TY M INTEDPS KITEX TAIEFIEETT

T

Features

[ FORCE SENSORS ]

Quick response whether Gram or Ton !

Force sensors are washer type loadcells that piezo effect of quartz crystal is
utilized. Extremely small size with a wide measuring range.

&

Application

@i/ * Microminmiature
OSRIM SMA * High rigidity and durability
:_ 5 . — * Measurement of high speed
O RTEXLHDAIEH FRE variations of loads
(#mseckl k) (a few millisecond)
3 R * Apply to quasistatic measuremrnt
p Sl 1= & TS pply to q
.E%H’J"]EL%XTE (With the use of an exclusive
(BRFv—I7 T ERE) charge amplifier)

R

HEFE Y7392 20K SR SN B LR R 113, RO LI
5Pl ﬂiﬂﬂbt R ELET .
Tr—AL I COWE AL TS,

Q/ H4EBTH  Generated charge

Ay EETEE  Piezoelectric constant
(K& Quartz:2x10-2[C/N])
F/71 force

Principle

Q=d,,F

A piezoelectric element such as piezoelectric ceramics or quartz crystal
generates an electric charge proportional to the mechanical force applied:
Fuji Ceramics force sensors are a direct application of this characteristic.

7A=Y DOHEN
JESBIIC4 D¢, B ERE Ty T ABDE T,

Output of force sensor

OREETLANEHE=-4—
@ ARy NBEDEBMESHER
@ —TJ Vi FEBENDER
@ RIVMEEDITITER A DRI

* Monitor for precision press machine

* Monitoring of press for spot-
welded electrode

* Monitoring of crimping force for
cable terminal

* Measurement of bolt axial
tension

ﬁ Fﬁ ﬁ 5* Installation

AT Y B ORI — 2534 B 812, A D E I D
IMRE TIROBIC B AP A TRELE T,

A sensor is placed tightly between two flat and high rigidity plates (upper
and lower plates) so that the load is distributed uniformly over the

)

sensing surface. ¢ di

B7Jo-FRAYTOHRTE W

Recommended specifications of the jig for preloads

4TE Parallelism Vi 0.02mm @
EHEE Flatness /7 0.02mm 8 =
E#AFE Surface roughness |//| Ra0.4a or Rz1.6z K ‘ ‘ \1
BitE  Rigidity HRC:=55 YR

O=F7y 3N THRED 70212 RE R IEE T 2B EDBDET

It is necessary to calibrate sensitivity after preloads (pinched by a bolt).

BRET—% Calibration
Discharge time constant and Zero shift are the features of piezoelectric force sensors.
EIFAFRE N = T B IR L T,
A We provide AIST . ] " s pe ]
traceable calibration. 20 I
-30 o .
o 40 - —
% -50
g
g -60
5 7
g -80
100 f
> 110 - —7L—
R -120 ! !
Load (kN)
GBS H))! Glossary
WEE  INC2—) Y OH P RABRHESTIZT7ICHALET, M Sensitivity  Output per one N(newton). Linear outputs are obtained for

WAESHEE J+—Xt WP ZOHEHRE->CUELEIRARE,

BB ER RCRKEAFELEAZFHENMh-TH. 5MHLE
HELBEPBVWRE, FRBAET COERERITHFKEE AL
BEEEHEH(DTC) ESE O 74—t HIEASHEL SN 5.
HABEER—EBEIC—EERETETE[TIRR—2vvh—T | RUET,
MERTEHEIE HNWEEIDEEDI6%IET T 2ETORETY,

47

up to the maximum usable load.

B Measurement range Maximum load that can be measured by a
force sensor in normal operating conditions.

M Overload  Shouldaload exceeding the measurement range be applied to a sensot, this sensor
does not deteriorate in characteristics. Sensots may not be used continuously under the overload.

M Discharge Time Constant(DTC) A piezoelectric force sensor is
characterized by self-discharge. The output voltage presents an exponential curve that
changes at a proportional rate for a given length of time. The discharge time constant is
the period of time during which the output voltage drops to 36% of the initial value.



g Dy [ FORCE SENSORS ]
O—K7vyo+v
Load Washer

¥E & Features and Applications
ORIt * High rigidity
@ENH) R U EEEFRY L N DBITE * Measurement of dynamic and quasistatic f orce _— ¥
@A D1 * Machine control %
O R * Research & development
T Specifications
B o ry——
1-component Load Washer P 3-components Load Washer
BABIZEHBE Max. Measurement Range 26kN 80kN 3-components 6kN 30kN 200kN
Direction of axix
BX Model C3K26 C3K80 C3KZ06 C3KZA30 C3KZA200A
XY —0.5~+0.5 —2.5~+25 —20~+20
BIFEEB] Measurement Range kN 0~26 0~80 z —1.0~+1.0 —5~+5 —40~+40
(2) (0~+6.0) (0~+30) (0~+200)
XY —0.6/+0.6 —3/+43 —22/+22
FFABAT  Overload kN 30 100 4 —1.2/+1.2 —6/+6 —44/+44
(2) (+6.2) (+36) (+240)
Fz—X)Y =+*2 =+2 =+2
JBAAR—7  Crosstalk % — - Fx—Y,Fy—X =+4 =+4 =*4
Fx,Fy—Z =+4 =+4 =*4
Bt Rigidity N/um 800 3,000 XY 2%0 400 700
z 1,500 1,000 2,500
E#RE  Linearity % F.S. =42 =42 XY,z =+15 =+3 =+3
EXFUI X Hysteresis % F.S. =2 =2 XY,z =15 =1 =1
FFRHFE—AP  Max Bending Moment | N+m 35 160 XY —25/4+2.5 —14/+14 —350/+350
ALwyo3JUR Threshold N 0.01 0.01 XY,z 0.01 0.01 0.01
ZE#ETYO—R  Standard Preload kN 13 40 — 5 25 160
BRIEE  Charge Sensitivity pC/N —4.2 —4.4 xY —80 —80 —80
4 —4.0 —4.0 —4.1
#EIRIEH  Insulation Resistance Q 10M3= — 10M0= 10M3= 10M3=
fEFRE#E Temperature Range | C —20~+60 —_ —20~+60 —20~+110 —20~+60
AAEEE  Weight gm 16 35 — 9 34 270
%74  Connector Miniature (10-32) — C29-103R Miniature (10-32) | Miniature (10-32)

()RR TUO-RELOfE Values with ( ) are under the condition of non-preloads.

C3K26 C3K80 C3KZ06 C3KZA30 C3KZA200A

56

24

30

|
217.6

©20+0.1 (13) ) )
i 028.5 (12) % &%ﬁ %
© Y
S i i E@»
o I I -
7 | i 013 048
v
08.1 026.5
8 | | 8 T T
2 ! ! fE@ < OOE€ ;
i | 1 Y 2 1\ 1§ o2 7S ﬁ}@’é’
— \¥:
v vz S T EV b |
vz

Unit:mm

48



7x=R1)29

Force Link

e -HE

Features and Applications

@S

@M R U RN LN DAIE
@5 BRAN RV EHADAIE
ORIEFAEAY

- High rigidity

* Calibrated sensor

Tk

* Measurement of dynamic and quasistatic force

* Measurement of tensile and compression force

[ FORCE SENSORS ]

Specifications

_T_
#Am

RABIFEEE Max. Measurement Range 1kN 3kN 10kN 3-components 20kN
5 Direction of axix
B Model D3K1 D3K3 D3K10 D3K20
XY —2.0~+2.0
HIEEE] Measurement Range kN —0.5~+1.0 —0.75~+3.0 —2.5~+10.0
z —2.0~+20.0
_ XY —2.2/42.2
FFABEAT  Overload kN —0.6/+1.2 —0.9/+3.6 —3.0/+12.0
Z —2.2/+22.0
Fz—X,Y =+2
J0OAR—% Crosstalk % — — — Fx—Y,Fy—X =44
Fx,Fy—Z =+4
Bt Rigid N/ 500 700 1,000 xY 250
igidi um )
s z 1,900
EfRM  Linearity % F.S. =+15 =+15 =+15 XY,z =+15
EXFYUI X Hysteresis % F.S. =15 =15 =15 XY,z =15
HRMITE—AF Max. Bending Moment | N+m 25 10 50 XY —200/4+200
AZLy2aJVR  Threshold N 0.01 0.01 0.01 XY,z 0.01
Z#TO—K  Standard Preload kN — — — — —
XY —-7.9
BIREE  Charge Sensitivity pC/N —3.6 —3.5 —3.4 2 39
#EFIEHT  Insulation Resistance Q 10M3= — 10M3=
fEFREE#E Temperature Range | C —20~+60 — —20~+60
AGER  Weight gm 24 | 68 | 190 — 1,300
%94 Connector Miniature (10-32) — Miniature (10-32)
B{$% Mounting Thread M5 ‘ M6 ‘ M10 — M6
D3K1 D3K3 D3K10 D3K20
60
‘ 42
i ]
i é . Ji,é
X
u,i,u i v i W]
| 8 S -r—- —8—
I ‘ | | o
a -
C{{HHE ] S 8 - 3 o189
il < o a % 8XM6 depth10 /‘ ug
©|
— PR = N = ,JJ 018 depth5
_— ‘ T T\ TT o
y I I i e T (]
016.4 ‘ i = |
o |1 Ul
020.4 023 4 ’ J;EB
©| N
229

Unitmm
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Charge Amplifier and others

o )
FY—oT 7 Charge Amplifier
Fy—IT T3 TH—A o EREL-BEREEFEERIC Charge amplifier will receive electric charge from force sensors and
rHLET, convert it into voltage signals.

CABL1I)—XIE, 2V 30 5 r AV B84 7T 85E T i A LR CABI1 is a compact and fixed-gain type model, then the best choice for

A AT, the introduction into production line and/or inspection process.
SREBIE Bz By MERE R T, The Reset fuflCtl()n by external signal is available.
Charge amplifiers for accelerometers can be used for force sensors.
TA— AT NERE Y A F =D 7 VT TEE A, 2D However, they cannot measure quasistatic loads. (They can measure only
W UESHE DM RIS TE X A, (B Bl E DA HE) dynamic loads.)
B X  Model CAB1-1R0O CAB1U-0R5 CAB1-0R1

F4> Gain mV/pC —1£1% —0.5%1% —0.1%x1%

RAANER Max. Charge Input pC +10,000 +20,000 +100,000

AEEEFE  Frequency Response Hz =0~10,000(£3dB)

RAHEAEE Max. Output Voltage Vv =+10

HIE/MX Base noise mVp-p <25

RUJZh  Drift pC/s ==+0.1

fEFRE#BE Operating Temperature Range c 0~70

J£yMEE Reset Signal VDC 3~30 or OPEN i

EIfEfE%S Operate Signal VDC 0~0.8 L

Uty h-Bi{EU)HEEFRE  Reset / Operate time ms <2 "\‘4/

Ep{E-UtyMIHREFE  Operate / Reset time ms <15 i C::;;LZO our %

EXENEIE  Power Supply Vv 18~30 ) OBt esg,,,

AFHA%RY4  Input Connector BNC ) w

H73%Y4  Output Connector R04-R5F

BHE Weight gm 215

YAZ  Size mm W50XL65%H41

o . . Cable CAB1-OP1
ATAR Gt Mounting bracket CAB1-OP2

MODEL-4001B-50

% Measurement Range Y EE:1.00~9.99pC/UNITDEF
10, 20, 50, 100, 200, 500, 1000UNIT/VOLT
L>UFEE  Range Precision =1.5% (at 80Hz)
> Range 100~1000:DC~50kHz =5%
Range 50 ‘DC~40kHz =5%
Range 20 ‘DC~20kHz =5%
> Range 10 ‘DC~10kHz =5%
SHORT:L'>»¥ Rangex0.01sec
LONG:L>¥ Rangex100sec

; Loy
FEBBUFE  Frequency Response =
b

HERFEL (DTC) Discharge Time Constant

=ERT—-7 High isolated cable
LN-025 5m MT58P-BNC LN-033 5m Miniature-BNC C3KZ06-01

£ Diameter mm $2.0 ¢2.3 ®1.2

#EFIEHT  Insulation Resistance] Q 10M4= 10M4= 10M0=

458 Features =1EFAME  High Reliability JUE  General purpose C3KZ06E f Exclusive
VL ¥ VAV 4 Fotrce hammer

B X  Model FHA2KC

BEE  Sensitivity mV/N 2.2

BIFEEE Measurement Range N 2,225

FAREEE  Frequency Range kHz ~8(—10dB)

HIRE K  Resonant Frequency kHz 31
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|IEPE Load Washer

e -FE Features and Applications
@ BT+ * High cost performance
@RI * High Rigidity

Q@EHEDAIE * Dynamic force measurement
QOIFENE=% * Process monitoting

& (EmHAER) Specifications(for compression force)

M KX Model C1K10 C1K100

" %1 | mV/N 5+10% 1210% 0.5+10% 0.26+10% 0.1+£10% 0.05+10%
ensitivity

N

f‘l“’tﬁ@ 1| N 1K 5k 10k 22.24k 50k 100k
easurement Range

i 1| N 20k 20k 20k 26.69 60k 100k
verload

[Lk: %1 % (F.S.) =3 =3 =3 =3 =3 =3
inearity

Discharge Time Constant EES 24 170 170 170 200 170

BCI ek B ) IR 25

L Hz 0.005 0.001 0.001 0.001 0.001 0.001

T Bl K& Quartz K& Quartz K& Quartz K& Quartz K& Quartz K& Quartz

N=] i

?mmgﬁ © —20~+60 —20~+60 —20~+60 —20~+60 —20~+60 —20~+60
emperature Range

ﬁiﬁ?}w%@?ﬁiﬁ gm 5.3 53 5.3 53 15.8 110

BRE)E R (i) 2~10mA, 24~27VDC | 2~10mA, 24~27VDC | 2~10mA, 24~27VDC | 2~10mA, 24~27VDC | 2~10mA, 24~27VDC | 2~10mA, 24~27VDC

Power Reguirement (Constant-current)

FE® _ _ _ _ _ e
Accessories Included AN—Y Spacers

o 8

¥1: 7UO0-RELDME Values are under the condition of non-preloads.
27N Size
C1K01 / C1K05 / C1K10 / C1K20 C1K503 C1K100

& $189 (135) I Q%l’@' 35 2
el $12.7 ° ml ‘ %13 3 014
oy | [294] g o I lig 2 /
e y 0'] ! ;{:: ﬂ[ - —r | == — 3
o 3127 o2 | 6230 I1XF—T P B 423 0-/1X7—TN & L : o
f_{ o127 NM (e o X2 (104 LN-030 0.35m o ‘ LoT0] Z
© e Low-noise cable 13 | Low-noise cable © ‘ 165 ‘
| 8171 e ~ |
$2.3 O—/1ZX5=T I
LN-030 0.35m o .
Low-noise cable 181
<
| T — 3 ( o :EE%
2:¢36
Unit:mm Unit:mm Unitmm Unit:mm
= > S — y [==Ry d=N
L8147 B EE iR T ROEEEG IN PUT CRD OuT PUT
Bt q o > N (2mA) EHAIZR
Example of the circuit of a line-drive constant-current power supply sensor ZD A B meter
(25V) =
T (24~27V)

PEHCEECERERETAILLTRTT.
FRCHETRRER n+-d_ CELFIRETT KNy TU—BOROUICHEREIRTHF  Battery B can be changed into external power
The power supply can be designed by the customer. XCRD:EBRA (A~ Current regulative diode

BEER S 3F v RIVEEREIR CCPS-3A Product concemed / 3 channel constant current power supply CCPS-3A
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|[EPE Strain Sensor

i
i
N
ny
\l
e

EEREAE YR . TLAREEDTL—LICRIF I TREEAHZAET S
CETC TLAMEDEB ZMENICE=495 L8 TY,

Piezoelectric strain sensors can monitor the variation of press loads indirectly by the
measurement of the surface strain with fitting to the frame of the press machine.

- HZE Features and Applications
[ JEwfiibed * High cost performance

Q@ HEDEIEAIE * Indirect dynamic force measurement
Q@HHEADBIE * Dynamic strain measurement

O LAFEDE=L) YT * Press force monitoting
@FRIVN—ARTREERIFT *Easy mounting with single bolt

Tk

[ FORCE SENSORS ]

Specifications

B X  Model PSA25C PSA50C PSA100C

BEREE  Voltage Sensitivity mV/ustrain 40 90 160

RAfERAEH Measurement Range strain 50 50 25

{EIER RS Low cutt-off Frequency Hz 0.1 0.1 0.1 =2

B Linearity % =3 =3 =3

WBEEM  Discharge Time Constant sec 16 16 9 @D Q]ﬂ B

HALE—4 X Output Impedance o) <100 <100 <100 " s

HE/{X Base noise uVrms <500 <500 <500 oA

{EFRRE&E Temperature Range c —20~+60 —20~+60 —20~+60 £0%

RHMEE  Structural Designs EE2x 78 Piezoelectric shear i

J59R  Grounding 4—2Z Case & o %ﬁt—lag

T—ZMHE  Case Material 25 LA Stainless Steel l = | ld Wa s

%94  Connector 3I=Fa7 Miniature(10-32) 016 8

AAEE  Weight gm 73 73 73

H2REFFRIVY Standard Tightening Torque | N+m 7 7 7 O@@ I

RA#EFNLY Max. Tightening Torque N-m 10 10 10 Sensng |\ Sensre

EXENEIE  Power Reguirement V.mA 2~10mA, 24~27VDC

f3/EM  Accessories Included Mtg bolt (M6x25) X1 T —
1EFH 755* Installation tHEM Case MG bolt Piezoelectric elementx2 - -~~~

WREMOFREBEEL LT TOTRER) . >V EHFBOMETY TRITEELE T,
The mounting surface of the object to be measured will require finishing (please see below), and then
a sensor will be screwed with an attached M6 clamping screw.

[EEREALHICEEHARDP HIET HAEMDEAAMICEDE (B ARE
REEL T,

Piezoelectric strain sensors have specific detectable directions. Therefore, the mounting direction
will need to be adjusted to the strain direction of the object to be measured accordingly.

P Eﬁﬁﬁ@ﬂ:iw (?qu%'ﬁé) FEE Flatness =0.05mm
Finish of the mounting surface EfaE Surface roughness =Ra1.6a
(recommended values) HUF 2 7W{EZ  Screw hole perpendicular degree | =<1°

HER Output Wavef(;rm
! 1

:

r@p\iﬁer 1 l |
1 1
L— s S

Fe—
L——— Electrode
Guard plate

F#45 Strain direction

BIEMFRY Measuring object

F1/R 147 HEEREBIROERRH IN PUT CRD OUT PUT
Example of the circuit of a line-drive constant-current power suppl (t/ﬂ) ZD,]R' (2mA) E_h"llﬁ)
y sensor, meter
BERCEE CERARETACEETRTT - Toe2n)
S ERCES CERERE T AL LTRETT .
< BXE . - I XNy TU—BORDOYUICHEFEIRTHT  Battery B can be changed into external power
The power supply can be designed by the customer. XCRDIEEHRA(F—F Current regulative diode

BER M 3F v R EEREIR CCPS-3A Product concemed / 3 channel constant current power supply CCPS-3A
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£8dm All Products

MEEEH AEt Y T+—RtH
Accelerometers Force sensors

BEREEEEY EREY EEtZ3IvIR
Air pressure sensors Ultrasonic sensors Piezoelectric ceramics
Pb (Zr+Ti) Os, PbTiOs, PbNb.Os

ERIEHF 1=k (BLT) vy

Ultrasonic transducer units (BLT) Specially ordered assemblies

PifEih Location

otuki XAI.C

A ROTH
Head office and factory

Japan sea

BRMEIR

Shizuoka Prefecture

Pacific Ocean

ERHE Tokyo
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W57 =A)v/\>K7y% (Technical Handbook)

N v LR v T30 2D APIER, Bkl A —oR—U kg v a— R c&Ed

(HAGEIRDA) o

The guidebook of accelerometers and piezoelectric ceramics can be downloaded from

our website (Japanese only).

WZERICEELT

@ ZDH AT AR I N 7B LRI R D70 P RLEEHS
WIFELEHIE T 3ZEMnHDET,

@ ZDHau I FRlE - B L, — AR B N O A TE XL T
WET RO TEE ARG EMEOENR, H20IFE O REFIZ XD I %
ANZBD B IS st - BB A O H ARG SN 8581%. T
A BRI OWELE T,

@ikt BLR AT SN 22812 &0, 5 = FH ORI FEHEIZ B 5]
REDVIEAE L 7235003, WAt B R O R - SR ICIE B B H 22 D LIS D
XEL L, BRAIIZ DB A BWERADTT [ IROFEBHI W -LET,

@ WD SE SHEMEIII T &E AL COE T H, R 7= 1
BUYNC R QS i G TRy OF | US e ACEYor (RX I E S g U U
JFRIZDEEL T A U HEAE CTMIRAE Bl LT,

@tk ElE T AV Vg (ODS) L ThhEt A,

@The product and the specification described of this catalog change
without a previous notice for the improvement or occasionally do the

manufacturing discontinuance.

@The product described in this catalog intends use to a general
equipment. Please consult beforehand when use to the equipment which
affects the human life directly due to a highly developed demand of
reliability or something wrong with the product and the device is
examined.

@When the problem which affects third party's intellectual property
right occurs by having used our company product, we does not assume
the responsibility excluding the one which affects the structure and/or the
manufacturing method of our product directly.

@A personal accident, a fire accident, and a social loss might be caused
by wrong use despite of ensures on the quality and the reliability. The

point of the uncertainty must consult us about more details of use.

@1n the manufacturing process of our company, ozone-depleting
substance (ODS) is not used.
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G EZEeS=wo
http:/www.fujicera.co.jp/

E-mail Address : sales_dept@fujicera.co.jp

WA TS5
T418-0111 EFRRE L EHILE2320% 111
TEL 0544-58-4651 FAX 0544-58-1413

WitTi5
T418-0111 ] b mg = vl 232438 3t
TEL 0544-59-0331 FAX 0544-59-0330

W15
T418-0006 HHEE L= s 19717 1
TEL 0544-58-6331 FAX 0544-58-6322

[_ElAiT:]
T418-0112 e e lidti L1267 2
TEL 0544-58-6541 FAX 0544-58-6575

HE%RI5
T418-0103 R s L= EHF 2281
TEL 0544-29-1270 FAX 0544-29-1280

B Head Office and Factory
Yamamiya 2320-11, Fujinomiya-shi, Shizuoka 418-0111 JAPAN
TEL +81-544-58-4651 FAX +81-544-58-1413

MKita Factory
Yamamiya 2324, Fujinomiya-shi, Shizuoka 418-0111 JAPAN
TEL +81-544-59-0331 FAX +81-544-59-0330

B Togami Plant

Togami 1971, Fujinomiya-shi, Shizuoka 418-0006 JAPAN
TEL +81-544-58-6331 FAX +81-544-58-6322

B Kitayama Plant
Kitayama 126-2, Fujinomiya-shi, Shizuoka 418-0112 JAPAN
TEL +81-544-58-6541 FAX +81-544-58-6575

M Shiraito Plant

Kamiide 2281, Fujinomiya-shi, Shizuoka 418-0103 JAPAN
TEL +81-544-29-1270 FAX +81-544-29-1280

@ SFUJICERN S #5353 B 65307 2D BHREETT,
@ ntFUJICERA are registered trademarks of Fuji Ceramics Corporation.
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