





Signal Conditioners, Cahles & Accessories

Signal Conditioners, Cables & Accessories

PCB® provides the appropriate signal conditioning necessary for sensor excitation and to prepare measurement signals for readout,
recording, analysis, or control. Available features include gain, integration, filtering, weighting, biasing, alarm relays, zero clamping, and
conversion to rms or peak values. Additionally, essential cables and accessories to support a successful installation are typically available
from stock for immediate delivery. Customized equipment is also available to satisfy unique requirements.

ICP® Sensor Power Supplies — Battery or line-powered signal conditioners that provide ICP® sensor excitation and coupling
of the voltage measurement signal to readout, recording, and analysis instruments. Additional features include gain, filtering, integration,

and zero clamping. T€DS
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Series 481 & 498 Series 482C Model 485B36 Model 480A25 Preamplifier
= AC-powered = AC-powered USB Signal Conditioner Power Supply
. = 8 or 16 channels = 4-channel = Simplified data acquisition = 0 & 200 V polarization voltage
Series 480 = Many options available = Variety of gain & = UJtilizes USB port to provide u (), 20 & 40 dB gain
" Battery _powered including switched output filtering configurations 2-channels of ICP® sensor = 7-pin LEMO input connector
portability = Can operate with charge = Can operate with power = Extended battery life (40 hours)
= Up to 3 channels output sensors charge output sensors = |nterfaces directly to laptop = Selectable flat(Z), A & C
= Gain of x1, x10, x100 = Daisy-link multiple racks for sound card or uses BNC weighting
up to 256 channels breakout cable 802" L x 410" W x 129" H

(204 x 104 x 32.8 mm)

Charge Amplifiers — Laboratory, industrial, and in-line charge amplifiers provide the necessary impedance conversion for
high-impedance, charge output piezoelectric sensors, thus permitting usability with voltage readout, recording, and analysis instruments.
Additional features include gain, filtering, integration, and ground reset.
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COMPATIBLE

ﬁ Series 443B

= | aboratory

Series 421A11 Series 422E charge amplifiers
= Rugged-duty industrial charge amplifiers = |n-line charge converters u AC-powered
= DC-powered = Operate with ICP® sensor signal conditioners = Ultra low noise
= 1 or 3-channel configurations = Choice of many charge conversion values = Multiple filter settings
= Electronic reset for machinery control applications = Single ended & differential styles = Signal integration
= Sealed aluminum enclosure = Serial communication to PC

Additional Signal Conditioners

ce ~ 3
|
2 Model 482C27 Series 8162
. ) . eries
Series 100A02 Series 8159 - hnge/Diferentalend 167  DC-powered

m Pressure indicator/controller = Force indicator/controller . 4-chpannel with gain = Provides strain gage excitation
u AC or DC-powered = AC-powered = Compatible with Full, %, and % = Strain gage signal conditioner
= Provides 24 VDC excitation = Provides strain gage excitation Bridge Sensors o = \/oltage & 4-20 mA outputs
= Optional 4-20 mA output =+ 10 VDC & 4-20 mA outputs = AC/DC Coupling, Auto Zero and
= Optional programmable relays = Four programmable set points Auto Balance '

Cahles — The weakest link in a measurement chain is often interconnecting cables. PCB® offers many types of cables, designed to
endure various adverse operating conditions. Choices include cables with the flexibility of silicone, the resilience of Teflon®, the
high-temperature capability of welded hardline, and the submergibility of molded polyurethane.

= Armored

= (Coaxial

® |ow-noise

® Mineral-insulated hardline
= Multi-conductor

m Submersible
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Calibration Test Services

& Equipment

Shock, Vibration, Acoustic, Pressure, Force & Torque Sensors

= Full in-house calibration capabilities
of PCB® & competitor models

= A2LA accredited to ISO 17025
for most services

= NIST & PTB traceability

=[SO 9001 certified

= Specialized testing services

= Sensor performance evaluation testing

= Expedited services upon request

= Calibration workstations
& turnkey systems

= Environmental stress chamber testing
for HALT/HASS/ESS

= High amplitude Hopkinson bar
= Acoustic & sound level meter testing

= Shock tube, hydraulic step, pneumatic
pulse & absolute calibration

= Torque sensor, load cell & strain
gage calibration
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Calibration Test Services & Equipment

Calibration Test Services & Equipment

PCB® provides calibration and test services for sensors and signal conditioners, according to recommended practices, and to either NIST or
PTB, and ISO 9001 standards. Additionally, a variety of calibration equipment is available for customers wishing to conduct their own sensor
calibrations. PCB® can also provide calibration services for other manufacturers’ sensors. Most calibration services are accredited by AZLA
to IS0 17025, as documented on the company’s A2LA “Scope of Calibration.” In addition, PCB® offers a number of portable, handheld sensor
calibration instruments. For more information on available products and services, please consult the factory.

Vibration & Shock Sensor Testing
m Flevated & cryogenic temperatures
® High pressure static hydro
® | jnearity determination
® | ow amplitude back-to-back
m Pigzoresistive calibration

® Primary calibration » b
T . Environmental Stress Chamber Primary Accelerometer Calibration
]
Random vibration screening HALT, HASS & other thermal chamber Accelerometer is mounted to an air-bearing
m Sensitivity & frequency response tests on prototypes and production output shaker beneath a laser vibrometer

calibration
m Sensitivity & phase response
® Single point sensitivity
® Primary accelerometer calibration

High-amplitude Hopkinson Bar
Linearity & zero shift tests with exposures
to impact shocks of more than 100k g

Accelerometer Calibrator
6" (152 mm) stroke shaker provides
displacement for calibrations to 0.5 Hz

Acoustics &
Instrument Testing

= Microphone Electrostatic Calibration
= Flectrostatic actuator method

= \/oltage insertion method
(IEC 601094 compliant microphones)

= Sound Level Meter Calibration

= Calibration of sound level meters, dosimeters,
HVM100 human vibration meter

= Pistonoh Method Microphone Electrostatic Calibration Instrument Calibration
Istonpnone Ivietho Test base & enclosure isolates unit under test Instrument calibrations are

m 134 dB SPL reference at 250 Hz from ambient noise and adjusts for barometric NIST traceable, with calibration services
pressures, while voltage insertion generates compliant with ISO 17025

= Accuracy of 0.45 dB of reading excitation for comparative results

Pistonphone Kit - Model 915A01
Generates a constant sound pressure level
at a controlled frequency for calibrating
high-intensity acoustic sensors in the field
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Calibration Test Services & Equipment

Specialized Pressure Calibration & Testing

In addition to the services listed below, PCB® is also able to perform a number of special calibration and testing services, upon request.
These include acceleration sensitivity; Ballistics firing range; cold gas shock tube; discharge time constant; temperature effects from
—320 to +1,000 °F (-196 to +535 °C); hydrostatic and hermeticity; mechanical shock; and PIND (Particle Impact Noise Detection).

Dynamic Pressure Sensor
Calibration Services

® Pneumatic Pulse Method (low pressure)

Series 903B02

= Strain gage pressure sensor reference
= () to 100 psi (0 to 0.7 MPa) range

= Accuracy to 0.8% FS

= Dynamic Step Pressure Method

Aronson Step Pressure Calibrator
Series 907A07

A guided mass impacts a plate, which
quickly opens a poppet valve. This exposes
the sensor under test (installed in a small

volume manifold) to the step reference
pressure, which is contained & regulated

within a much larger storage cavity.

(medium pressure)

Series 907A07

= Aronson shockless step pressure generator
= Strain gage pressure sensor reference

= () to 1000 psi (0 to 7 MPa) range

= Accuracy to 1.3% FS

® Hydraulic, Dynamic Impulse Method
(medium pressure)
Series 913B02
= Piezoelectric pressure sensor reference
= () to 20k psi (0 to 138 MPa) range
= Accuracy to 1.3% FS

= Hydraulic, Step Method (high pressure) g < N

Series 905C Hydraulic Step Pressure Calibrator Pneumatic Pulse Calibrator

Model 905C Model 903B02
Manually actuated poppet valve exposes
sensor under test (installed in a small
volume manifold) to the step reference
pressure, contained & regulated within
a much larger storage cavity

= Strain gage pressure sensor reference
= ( to 100k psi (0 to 690 MPa) range
= Accuracy to 1.7% FS

High-pressure pump exposes unit under test to
graduated pressure steps with a dump valve
for rapid, full-scale pressure release

Shock Tube - Model 901A10
Helium shock wave is generated past a
burst diaphragm to create sub-microsecond
pressure steps for evaluating various sensor
performance characteristics such as rise

time & resonant frequency

Medium Pressure Hydraulic Impulse
Calibration (to 20k psi)- Model 913B02
The piston rod on top is struck by a mass to

generate a pressure pulse in the two-port

manifold for reference comparative calibration

Static Pressure Testing &
Calibration Services

® Hydraulic Deadweight Tester Method
(medium pressure)
=  to 15k psi (0 to 138 MPa) range
= Accuracy of + 1.0% FS

Static Pressure
Comparison Calibration
Pressure sensor is exposed to nitrogen
pressurized manifold with output compared
to reference standard sensor

m Pneumatic Comparator (Nitrogen gas)
= 0 to 10k psi (0 to 69 MPa) range
0.021% FS accuracy

= ( to 1000 psi (0 to 7 MPa) range
0.015% FS accuracy
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Calibration Test Services & Equipment

data are provided for static sensors.

Dynamic Strain, Force & Strain Gage Torque & Load Calibrations

PCB® offers calibration services for dynamic strain and force sensors, as well as strain gage torque sensors and load cells. Each dynamic
strain or force sensor is provided with a five-point ascending compression calibration. Sensitivity and non-linearity data are reported.
Tension calibration may be supplied upon request. Strain gage torque sensors are calibrated in both clockwise and counterclockwise
directions. Strain gage load cells are calibrated in both tension and compression. Sensitivity, non-linearity, hysteresis, and shunt calibration

Dynamic Strain Sensor
Calibration Services

m Strain gage reference

m For Series 240 & 740 ICP® strain sensors

Dynamic Strain Sensitivity Calibrations
A known strain input is placed on the sensor, and sensitivity measured via reference sensor

Dynamic Force Sensor
Calibration Services
m Strain Gage Reference

= 10 to 100k Ib (445 to 450k N range)
= 1.0 % FS accuracy

Comparison Calibration
A large, hydraulic press generates
compressive loads for reference
comparative testing

Torque Sensor
Ahbsolute Calibration

= Torque arm method, where known
weights are applied from a beam
at known distances from the
sensor's axis of symmetry

= 10 to 25k in-Ib (1.10 to 2800 N-m) range
0.04% FS accuracy

= 25k to 100k in-Ib (11,300 to 56,500 N-m) range
0.14% FS accuracy

= 100k to 300k in-Ib (0 to 33,896 N-m) range
0.09% FS accuracy

Torque Sensor Absolute Calibration
Otherwise know as a “torque arm”,
known weights are suspended from

the beam at known distances from the
sensor's axis of symmetry

Static Load Cell
Ahsolute Calihration

= Deadweight 10 to 500 Ib (45 to 2230 N),
0.04 % FS accuracy

= Back-to-back to 100 to 10k Ib (2230 to 45k N)
0.06% FS accuracy

= Back-to-back to 10k to 100k Ib (45 to 450k N)
0.08% FS accuracy

Load Cell Absolute Calibration
Accurate dead weights are utilized for
testing against basic physical parameters

PCB Piezotronics, Inc. <& Toll-Free in USA 800-828-8840
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Calibration Test Services & Equipment

Calibration Workstations & Turnkey Systems

In addition to the calibration and test services offered by PCB®, a number of calibration workstations and turnkey systems are available
through sister company The Medal Shop. These systems are designed to offer automated, quality calibrations, which conform
to recommended industry standards, and are available for rental or purchase. For more information on the products shown here, call
(513) 351-9919 or visit www.modalshop.com.

Workstation & Turnkey Systems

Model 9155C
Turnkey Accelerometer Calibration Workstation

= Accurate NIST or PTB traceable calibrations from 0.5 Hz to 20k Hz in less than one minute per axis
= Supports variety of accelerometer sizes & types and prints certificates compliant with ISO 17025
= Automates TEDS sensor updating
= Achieves 0.85% uncertainty with primary laser calibration
= Configure a system for any budget with customizable options
Model K394A30/31 Air Bearing Shaker (shown)
= High quality, calibration grade air bearing exciter easily adjusts to a wide range of sensor sizes
= 70k Hz mounted resonance of reference provides linearity over large frequency range
= Meets ISO 16063-21 recommendation for transverse motion

Model 9155C-525
PneuShock™ Shock Accelerometer Calibration System
= Provides calibration & linearity check from 20 to 10k g
= Pneumatically actuated exciter provides controlled & consistent impacts
= Electronic control of projectile drive pressure & pulse width
= Conforms to 1SO 16063-22 shock calibration standard
= Stand-alone version available as Model 9525C PneuShock™

Model 9100C
Portable Vibration Calibration System
= Perform frequency & amplitude calibration with adjustable settings
= Acquire NIST traceable measurements with reliable instruments
= Displays information for acceleration, velocity & displacement
= Excel macro generates ISO 17025 compliant calibration certificates (K9100C)

Model 9350C
Turnkey Microphone Calibration Workstation
= Provides conformance testing for traditional & ICP® preamplifiers
= Ensures accurate NIST traceable calibrations up to 100k Hz
= Automates calibration of 1/4”, 1/2" & 1" precision condenser microphones & pistonphones
= Prints certificates compliant with ISO 17025

Modal Shakers & Accessories
= 100 Ibf modal shaker with through-hole armature for easy connection to stingers
m 5 |bf shaker with integral amplifier in compact portable package
= 6" long stroke shaker for ultra-low frequency applications
= Handheld 1g pk shaker for system sensor verification
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Services and Qualifications

Total Customer Satisfaction — PCB® Piezotronics, Inc. guarantees Total Customer Satisfaction. If, at any time, for any reason, you are not completely
satisfied with any PCB® product, PCB® will repair, replace, or exchange it at no charge. You may also choose to have your purchase price refunded.

T Toll-Free Customer Service — PCB® offers direct, toll-free telephone numbers for customer use. Specific numbers are available for the area in which
your product interest lies. When uncertain, call our general number at 800-828-8840. Customer Service Representatives and Application Engineers are available to
assist with requests for product literature, price quotations, discuss application requirements, orders, order status,

expedited delivery, troubleshooting equipment, or arranging for returns. Our general fax number is: 716-684-0987.
We look forward to hearing from you. PCB® Contact Guide

USA Toll-Free Customer Service:
T 24-hour SensorlLines™ — PCB® offers to all customers, at no charge, 24-hour emergency product or 80_0'828'8840
application support, day or night, seven days per week, anywhere in the world. To reach a PCB® SensorLine®" International Customers:
Customer Service Representative, call 716-684-0001. 716-684-0001
Fax:

@ Web site - www.pch.com — Visit us online at www.pch.com to view a broader selection of 716-684-0387
products, newly released products, complete product specifications, product drawings, technical information, and E-mail:
literature. Industrial vibration monitoring equipment can also be found on IMI Sensors” web site at www.imi- info@pcb.com
sensors.com. Order online at www.imi-sensors.com. Sound level meters, noise dosimeters and acoustic PCE* W h'S' )
measurement systems are featured on Larson Davis’ web site at www.larsondavis.com. eb Site:

www.pch.com
AS9100 and IS0 9001 Certifications — PCB® is registered by the Underwriters Laboratory, Inc. as PCB’ 2‘;‘%"2%?%‘6%‘1’“"95"":
an AS9100 and IS0 9001 facility and maintains a quality assurance system dedicated to resolving any concern to et

ensure Total Customer Satisfaction. PCB® also conforms to the former MIL-STD-45662 and MIL-Q-9858.

A2LA Accredited Calibration Facility — PCB Piezotronics microphones, accelerometers, pressure and force transducers are calibrated
with full traceability to NIST (National Institute of Standards & Technology) to ensure conformance to published specifications. Certificates of
calibration are furnished which include actual measured data. Calibration systems utilized are kept in full compliance with ISO 9001 standards.
Calibration methods are accredited in accordance with the recognized International Standard ISO/IEC 17025 General Requirements for the
Competence of Testing and Calibration Laboratories, as well as AS9100 and ISO 10012-1 standards. PCB® also meets requirements of
ANSI/NCSL Z540-1 and any additional program requirements in the field of calibration.

Delivery Policy — PCB® is committed to making every effort possible to accommodate all delivery requests. Our extensive in-house production capabilities
permit us to manufacture most products to order in a timely fashion. In the event that a specific model is unavailable in the time frame that you need, we can
usually offer a comparable unit, for sale or loan, to satisfy your urgent requirements. Many products are available from stock for immediate shipment. Standard
cable assemblies and accessory hardware items are always stocked for immediate shipment and PCB® never requires a minimum order amount. If you have urgent
requirements, call a factory representative and every effort will be made to fulfill your needs.

Custom Products — PCB® prides itself on being able to respond to customers’ needs. Heavy investment in machinery, capabilities, and personnel allow us
to design, test, and manufacture products for specialized applications. Please contact us to discuss your special needs.

CE Marking C€ — Many PCB® products are designed, tested, and qualified to bear CE marking in accordance with European Union EMC Directive. Products
that have earned this qualification are so indicated by the C€ logo.

Hazardous Area Use (ATEX Logo, CSA-US Logo) — Certain equipment is available with ATEX and/or CSA certifications to enable use in
hazardous environments. Contact PCB® for detailed specifications, which will identify the specific approved environments for any particular model.

Warranty — Instrumentation provided by PCB® is covered by a limited warranty against defective material and workmanship for a period of one year. Contact
PCB® for a complete statement of our warranty.

Accuracy of Information — PCB® has made a reasonable effort to ensure that the specifications contained in this catalog were correct at the time of
printing. In the interest of continuous product improvement, PCB® reserves the right to change product specifications without notice at any time. Dimensions and
specifications in this catalog may be approximate and for reference purposes only. Before installing sensors, machining any surfaces, or tapping any holes, contact
a PCB® application specialist to obtain a current installation drawing and the latest product specifications.

Routine Modification of Standard Models — In addition to the product options noted in our catalogues, customers from all business
sectors regularly request adjustments for their specific implementation and measurement needs. PCB® has accommodated customers by making
numerous standard adjustments to thousands of sensors, as well as to associated electronics. These adjustments to sensitivity, range, frequency
response, resolution, grounding issues, mounting, cabling, and electrical requirements can often be made for a certain premium over the base
model.

Stock Products — For the added convenience of our customers, PCB® offers a wide selection of sensors and instrumentation as stock products,
available in-house and off the shelf, competitively priced with expedited delivery. These products have been identified and stocked based upon customer
demand, with models that offer reliability and versatility across multiple application environments. We also manufacture custom products made to your
requirements. We invite our customers to work with our Applications Engineers in evaluating your application first, to see if we might have a stock
product alternative that fits your requirements with a short delivery time.
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BPCB PIEZ0TRONICS

TEST & MEASUREMENT PRODUCTS

Toll-Free in USA 800-828-8840
E-mail info@pch.com

The Glohal Leader in Sensors and Instrumentation
For All Your Applications

@AEROSPACE & DEFENSE | QAUTOMOTIVESENSORS | IMIISENSORS | @LARSON DAVIS

S4B \opaL
) SHOP

A PCB PIEZOTRONICS DIV. A PCB PIEZOTRONICS DIV. A PCB PIEZOTRONICS DIV. A PCB PIEZOTRONICS DIV.
Toll-Free in USA 866-816-8892 Toll-Free in USA 888-684-0014 Toll-Free in USA 800-959-4464 Toll-Free in USA 888-258-3222 | Toll-Free in USA 800-860-4867
E-mail aerosales@pch.com E-mail automotivesales@pch.com E-mail imi@pcb.com E-mail sales@larsondavis.com | E-mail info@modalshop.com
1S0 9001 Certified A2LA Accredited to IS0 17025 AS9100 Certified
V/S/f WWW.pL‘b. L'am PCB Piezotronics, Inc. manufactures accelerometers, force sensors, load cells, microphones, pressure transducers and transmitters,
for a Comp/ete list strain sensors, torque sensors, vibration sensors, signal conditioners, cables, and accessories. This instrumentation is used for test,

measurement, monitoring, and feedback control requirements in automotive, aerospace, industrial, R&D, military, educational,

commercial, and OEM applications. PCB Piezotronics offers exceptional customer service, 24-hour technical assistance, and a
Total Customer Satisfaction guarantee.

of global sales offices

© 2009 PCB Group, Inc. In the interest of constant product improvement, specifications are subject to change without notice. PCB, IMI with associated logo, ICP, Modally
Tuned, Swiveler, Spindler and TORKDISC are registered trademarks of PCB Group, Inc. SoundTrack LxT, Spark and Blaze are registered trademarks of PCB Piezotronics
Inc. SensorLine is a service mark of PCB Group, Inc. All other trademarks are property of their respective owners.
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