$PCB PIEZ0TRONICS

Model 113B03

High frequency pressure sensor, 15k psi, 0.39 pC/psi, 0.218" dia. diaphragm, accel. comp., 5-
point cal ranges at 15kpsi, 5kpsi and 100 psi

Installation and Operating Manual

This manual contains the 061A01 installation and operating manuals that comprise a Model
113B03 High frequency pressure sensor, 15k psi, 0.39 pC/psi, 0.218" dia. diaphragm, accel.
comp., 5-point cal ranges at 15kpsi, 5kpsi and 100 psi Kit.

For assistance with the operation of this product,
contact the PCB Piezotronics, Inc.

Toll-free: 716-684-0001
24-hour SensorLine: 716-684-0001
Fax: 716-684-0987
E-mail: info@pcb.com
Web: www.pcb.com
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Repair and Maintenance

PCB guarantees Total Customer Satisfaction through its
“Lifetime Warranty Plus” on all Platinum Stock Products
sold by PCB and through its limited warranties on all other
PCB Stock, Standard and Special products. Due to the
sophisticated nature of our sensors and associated
instrumentation, field servicing and repair is not
recommended and, if attempted, will void the factory
warranty.

Beyond routine calibration and battery replacements
where applicable, our products require no user
maintenance. Clean electrical connectors, housings, and
mounting surfaces with solutions and techniques that will
not harm the material of construction. Observe caution
when using liquids near devices that are not hermetically
sealed. Such devices should only be wiped with a
dampened cloth—never saturated or submerged.

In the event that equipment becomes damaged or ceases
to operate, our Application Engineers are here to support
your troubleshooting efforts 24 hours a day, 7 days a
week. Call or email with model and serial number as well
as a brief description of the problem.

Calibration

Routine calibration of sensors and associated
instrumentation is necessary to maintain measurement
accuracy. We recommend calibrating on an annual basis,
after exposure to any extreme environmental influence,
or prior to any critical test.

PCB Piezotronics is an 1SO-9001 certified company whose
calibration services are accredited by A2LA to ISO/IEC
17025, with full traceability to SI through N.L.S.T. In
addition to our standard calibration services, we also offer
specialized tests, including: sensitivity at elevated or
cryogenic temperatures, phase response, extended high
or low frequency response, extended range, leak testing,
hydrostatic pressure testing, and others. For more
information, contact your local PCB Piezotronics
distributor, sales representative, or factory customer
service representative.
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Returning Equipment

If factory repair is required, our representatives will
provide you with a Return Material Authorization (RMA)
number, which we use to reference any information you
have already provided and expedite the repair process.
This number should be clearly marked on the outside of
all returned package(s) and on any packing list(s)
accompanying the shipment.

Contact Information

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY14043 USA

Toll-free: (800) 828-8840

24-hour SensorlLine: (716) 684-0001
General inquiries: info@pcb.com
Repair inquiries: rma@pch.com

For a complete list of distributors, global offices and sales
representatives, visit our website, www.pcb.com.

Safety Considerations

This product is intended for use by qualified personnel
who recognize shock hazards and are familiar with the
precautions required to avoid injury. While our equipment
is designed with user safety in mind, the protection
provided by the equipment may be impaired if equipment
is used in a manner not specified by this manual.

Discontinue use and contact our 24-Hour Sensorline if:

e Assistance is needed to safely operate equipment
e Damage is visible or suspected
e  Equipment fails or malfunctions

For complete equipment ratings, refer to the enclosed
specification sheet for your product.

Definition of Terms and Symbols
The following symbols may be used in this manual:

DANGER

Indicates an immediate hazardous
situation, which, if not avoided, may
result in death or serious injury.
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CAUTION
Refers to hazards that could damage
the instrument.

NOTE
Indicates tips, recommendations and

important information. The notes
simplify processes and contain
additional information on particular
operating steps.

The following symbols may be found on the equipment
described in this manual:

high voltage may be present. Use
standard safety precautions to avoid
personal contact with this voltage.

i This symbol on the unit indicates that

Z This symbol on the unit indicates that
!x the user should refer to the operating
instructions located in the manual.

I This symbol indicates safety, earth
= ground.
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Component Name

Hazardous Substances

Lead (Pb)

Mercury (Hg)

Cadmium (Cd)

Chromium VI
Compounds
(Cr(V1))

Polybrominated
Biphenyls (PBB)

Polybrominated
Diphenyl Ethers
(PBDE)

Housing

PCB Board

Electrical Connectors

Piezoelectric Crystals

Epoxy

Teflon

Electronics

Thick Film Substrate

Wires

Cables

Plastic

Solder

X|O|X[O|0|0|0O|O|x|O|Xx]|O

O|0O|O0|O0|O0|O|O|O|O|O|O|0O

Oo|O|O|0O|x|O|O|O|O|O|O|O

Copper Alloy/Brass

X

0

0

O|0O|O0|O|O|O|O|O|O|O|O|O|0O

Oo|0O|0|O|0O|O|O|O|O|O|O|O|O

Oo|0O|O0|O|O|O|O|O|O|O|O|O|0O

This table is prepared in accordance with the provisions of SJ/T 11364.

O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement of GB/T 26572.

X: Indicates that said hazardous substance contained in at least one of the homogeneous materials for this part is above the limit
requirement of GB/T 26572.

Lead is present due to allowed exemption in Annex Ill or Annex IV of the European RoHS Directive 2011/65/EU.
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1.0 INTRODUCTION

Quartz charge mode pressure sensors offer
performance for precise pressure measurementsaver
wide range of near-static and dynamic pressurebe T
sensors use the piezoelectric properties of quertz
convert an applied pressure into an analogousrigaict
charge.

The internal design of a sensor incorporates atzjuar
sensing element that provides high sensitivity oaer
wide range of pressures. As pressure is appligtieo
diaphragm of the sensor, a charge is generatetiein t
quartz crystals. The high-impedance electrostdtazge

is then conditioned externally by either a labonato
style charge amplifier or in-line charge convepsor to
being sent to a readout or recording device.

Charge mode sensors are ideally suited for apjitat
where wide dynamic range, high frequency response,
and/or high shock phenomena are a consideratioch S
applications include compressors, engines, blast,
ballistic, pneumatic, hydraulic, and fluid pressure
Enclosed is a Specification Sheet that lists thapiete
performance characteristics of the sensor purchased

In addition to the standard features offered witle t
sensor, a variety of options are also availablesame
sensor models. When listed before the model number
the following prefix letters indicate that the senss
supplied with optional features:

A option Ablative thermal barrier

E option Emralon coating

H option Hermetic seal

J option Electrical isolation (mounting adaptor
required)

M option Metric thread

P option Positive polarity output (for use with
non-inverting amplifiers)

V option Special attached cable (length/type)

W option Waterproof cable connection

Other prefix letters, such as K, KR, GK, GKR, KLdan
GKL indicate that the sensor is ordered in kit form
which includes cabling, power supplies and accgssor
mounting hardware. See the enclosed Prefix Sluget f
additional details.
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2.0 DESCRIPTION
2.1 Series 111A General Purpose
Miniature Sensor

The Series 111A General Purpose Miniature Sensar is
high-precision, charge mode pressure sensor used fo
dynamic measurement of compression, combustion,
explosion, pulsation, cavitation, blast, pneumatic,
hydraulic, fluid and other similar types of dynamic
pressure. The series consists of the Models 111A,
111A02, and 111A03 (along with special versions),
having pressure ranges of 3 000, 100, and 10 0DO ps
(20684, 689, and 68947 kPa), respectively. Seer&ig
2.1.

— Electrical connector

Floating clamp nut
Quartz transducer

_/

Figure 2.1 Series 111A, 112A, and 113A General
Purpose / High Sensitivity / High Frequency
Miniature Sensor (not to scale)

This rugged instrument measures transient or tapeti
phenomena, relative to the initial or average leweér a
wide amplitude and frequency range. It comfortably
tolerates adverse environmental conditions. Timsae
follows transient events up to a few percent of the
system time constant, which, depending on the syste
may be sufficient for static calibration by convenal
methods. The sensor’s internal design consistsrigfic
multi-plate, compression mode quartz element.
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2.2 Series 112A High Sensitivity

Miniature Sensor

The Series 112A High Sensitivity Miniature Sensoai
high-precision charge mode pressure sensor desfgned
higher charge sensitivities necessary when meagurin
compression, combustion, explosion,  pulsation,
actuation, cavitation, fluid, blast, turbulence awalind

pressures. The series consists of the Models 112A,

112A02, and 112A03 (along with special versionsjhw
pressure ranges of 3 000, 100, and 10 000 psi &£068
689, and 68947 kPa), respectively. See Figure 2.1.

2.4  Series 113A High Frequency

Miniature Sensor

The Series 113A High Frequency Miniature Sensar is
charge mode pressure sensor designed to measute sho
wave, blast, explosion, ultrasonic and dynamic
combustion pressures requiring ultra-fast resptinss.
The Series 113A consists of the Models 113A, 113A02
and 113A03, having pressure ranges of 3 000, 1, a
15 000 psi (20684, 689, and 103420 kPa), respégtive
All are acceleration compensated. See Figure 2.1.

This sensor measures transient or repetitive phenam

This quartz sensor measures near-static and dynamicrelative to the initial or average pressure lesgkr wide

pressures from full vacuum to 3 000 psi (15 000 psi
optional). It measures transient or repetitive mmeena,
relative to the initial or average pressure leggkr wide

amplitude and frequency ranges and under the most
adverse environmental conditions.

amplitude and frequency ranges and under the most This stainless steel instrument contains an extgeme

adverse environmental conditions. System voltage
sensitivities range from 0.01 mV/psi to 1.0 voli/ps
depending on the charge amplifier involved.

The Series 112A High Sensitivity Sensor contains a
rigid multi-plate sensing element with an integral
compensating accelerometer to minimize vibration
sensitivity. It is housed in all-welded stainlessel.

2.3 Models 112A04 and 112A05 High
Temperature Miniature Sensor
The Model 112A04/112A05 High Temperature

Miniature Sensor is a high-precision, charge mode
pressure sensor designed specifically for use in
compressors, engines, turbines, heat

rigid compression-mode quartz element with an ireg
compensating accelerometer to reduce Vvibration
sensitivity and partially suppress internal resaean
effects. This results in an accurate, dynamic -high
frequency response from the sensor.

2.5 Series 116 High Sensitivity Sensor

The Series 116 High Sensitivity Sensor is a special
purpose high temperature charge mode pressurersenso
designed specifically to measure low-level pressime
severe environments. The unit is most frequerdgiydu

in engines, hydraulic and pneumatic devices,
compressors and turbines. Ideal for sound pressure
measurements, microphones and small pressure

exchanger agitations, its maximum dynamic pressure range0® 1
combustion chambers and bombs, at moderate and highpsi (689 kPa).

It is acceleration compensated to

temperatures. The Models 112A04 and 112A05 operate minimize vibration sensitivity and is capable ofive-

to a maximum temperature of 600°F ( 315°C). See

Figure 2.1.

The all-welded, hermetic stainless steel constuctf
this sensor ensures reliable operation in high-
temperature environments. It is constructed witiyid,
multi-plate sensing element and integral compengati
accelerometer to minimize vibration sensitivity.
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microsecond rise time. See Figure 2.2.

This sensor measures transient or repetitive phenam
relative to the initial or average pressure lewsler a
wide amplitude range and a usable frequency rarge n
DC to between 20 000 and 30 000 Hz; the resonant
frequency is 60 000 Hz, except for the Model 116A,
which has a resonant frequency of 130 kHz. The éflod
116 is extremely sensitive, with a nominal pressure
response of 10 pC/psi. The operating temperaturthéo
Series 116A ranges from -400°F to 400°F (-240°C to
204°C). The operating temperature for the SerieggB1
and 116C ranges from -400°F to 650°F (-240°C to
343°C).
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This hermetically sealed stainless steel sensotaomn

extremely rigid compression-mode quartz crystalth wi 2.PIN MIL-C-5015
an integral acceleration compensating crystal tuce \(;E'i POSITIV NEGATIVE
vibration sensitivity and partially suppress in&rn | |
resonance effects. ' '

Yo Electrical connector

Floating clamp nut g

¥ _

1-3/8 HEX;

1-1/8-12 UNF-2A —~ L

ngh sensitivity Figure 2.3. Typical Model 171 High Sensitivity Pressure
quartz crystals Sensor (not to scale)

_/

Figure 2.2 Typical Model 116 High Sensitivity
Pressure Sensor (not to scale)

3.0 INSTALLATION
3.1 Overview

When choosing an installation method, the advastage
and disadvantages of each method must be carefully
weighed.  Characteristics like location, ruggedness
The Series 171 High Sensitivity Sensor is a special amplitude range, accessibility, temperature and
purpose high temperature charge mode pressurersensoportability may be greatly affected by the instidia
designed specifically to measure low-level pressime  configuration and technique. Often, the most intguutr
severe environments. The unit is most frequersgdu  and overlooked consideration is the affect the rtingn

in acoustic devices, compressors and turbinesal fde technique has on the frequency of the pressuregbein
sound pressure measurements, microphones and smalmeasured by the sensor.

pressure agitations, its maximum dynamic pressure

range is 600 psi (4136 kPa). See Figure 2.3. Two basic mounting techniques are recommended for
pressure sensors: the recess mount and the flushtmo

This sensor measures transient or repetitive phenam  The technique used is determined by the specifitiseo

relative to the initial or average pressure lewsler a individual application. See the Installation Dragiin

wide amplitude range and a usable frequency raege n  this manual for additional details on the indivitlua
DC to between 5 000 and 10 000 Hz; the resonant sensor series.

frequency is 25 000 Hz. The Model 171 is extremely
sensitive, with a nominal pressure response of 1100
pC/psi. The operating temperature for the Series 17
ranges from 0°F to 500°F (-18°C to 260°C).

2.6 Series 171 High Sensitivity Sensor

Drawing Number: 21067
Revision: A
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=

Passage Passage Approx. fastest
length resonance pulse rise time
(inches) (kHz) (microseconds)
.050 66 5
.100 33 10
.200 16.5 20
.50 6.6 50
1.0 3.3 100

3.2 Recess Mount

A recess mount protects the sensor diaphragm fham t
effect of high flash temperature and particle
impingement. This method is often selected bec#use
can prolong sensor life and increase data intedmty
reducing thermal effects. See Figure 3.1.

Sensor

.

Floating clamp nut

==

.006 inches
clearance

Seal sleeve

Ui

Figure 3.1 Typical Recess Mount

Passage

When using a recess mount, note that the lengtheof
passage may limit the frequency range of the measur
ment. The effect the passage has is similar toahan
under-damped second order system, with the resonant
frequency determined by passage length. The passag
length thus limits pressure pulse rise time and alay
cause passage ringing.

The function is described by the following equation

Fomo
4L
Where: Fr = resonant frequency passage (Hz)
VvV = velocity of sound in air (feet/second)
L = length of column (feet)

For air at room temperature, the equation becomes:
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_ 3300

L
Where: L = passage length (inches)

¥

The natural frequency and approximately fastest
pressure step rise time for various length passages
shown in the following chart, using a medium of air
77°F (25°C).

Selected Values for 77°F (25°C)

Measured resonant frequencies may differ slighthynf

the chart values due to variations in the veloafy
sound in the air from changes in temperature and
pressure of the air in the passage.

To ensure diaphragm integrity, maintain .006 inches
(.153 mm) of clearance ahead of the diaphragm using
seal sleeve Model 065A05, shown in Figure 3.1.

3.3 Flush Mount

In a flush mount installation, there is no redueeda
passage from the sensor diaphragm to the test @ramb
Instead, the sensor diaphragm is mounted flush, with
slightly recessed from, the inside surface of thst t
chamber. See Figure 3.2.

Sensor

=

Floating clamp nut

Seal

Figure 3.2 Flush Mount
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If thermal transients or diaphragm impingement are
concerns, use the flush mount technique only when
space or frequency response considerations prettede
use of the recess mount installation.

In severe or pyrotechnic environments, sensornlify
be seriously curtailed when using this mountinghodt

3.4 Flash Thermal Protection

Several additional steps may be taken to provide
protection from flash thermal effects. The sensor
diaphragm may be thermally insulated at the fagtory
using a thin (.010 inches / 0.254 mm) coating détae
silicone rubber, G.E. type 580 (“A” option). Beéothe
insulation is applied, the surface of the diaphragm
treated with SS4004 primer.

If more protection is required, the recess mouny b&
filled with DC-4 silicone grease or its equivalentn
place of the silicone rubber, one or more layerblatk
vinyl electrical tape on the diaphragm may provide
sufficient insulation.

35 Miscellaneous Installation Notes

Thread adaptors, such as the Series #61, 3/8-3érgs
#62, 1/8 NPT, provide quick installation where
mounting port diameter is not limited. Other adapt
include Series #63 Needle Probe, and Series #6é&rwWat
Cooled. Adaptor use simplifies mounting procedures
and improves troubleshooting by reducing the irexrr
data that can result from improper mounting. See
PCB General Catalog for details.

A floating clamp nut, Model 060A03 (Model 060A05
for metric), 1/4 hex, facilitates mounting and resloof

the sensor by clamping the sensor in place without
placing undue stress on the quartz element. Tamapl
nut is provided with either standard (5/16-24) aatric
(M7 x 0.75) threads and is supplied along with étseal
rings.

Model OO08A Hardline Cable is recommended for
operating temperatures above 500°F. This cable is
supplied in lengths up to 40 feet (12,19 m).

Drawing Number: 21067
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3.6 Cabling

Care and attention to cable attachment is esseatidhe
reliability and accuracy of your system is no bettan
that of the output cable. First, check that yoweha
ordered the correct cable type. As with sensoos, n
cable can satisfy all applications. Special lovisao
cabling should be used (e.g., PCB Series 003) higth-
impedance, charge output devices.

Connect the cable to the pressure sensor. A small
amount of thread locking compound placed on the
connector prior to attachment helps secure theecabl
during testing. For additional protection in harsh
environments, the connection may be sealed with
protective materials, such as silicon rubber, @siand
flexible heat-shrink tubing (optional).

P

10-32 Coaxial Connector

Figure 3.3 Coaxial Connector

Plug the male connector on the cable into the matin
female connector on the sensor. Then, holding the
sensor stationary, secure the connector in place by
tightening down the attached cable sleeve. Seerd-igu
3.3.

Route the cable to a charge amplifier or in-linarge
converter, making certain to strain relieve the
sensor/cable connection and minimize motion by
clamping the cable at regular intervals. Commarsse
must be used to avoid physical damage and minimize
electrical noise. Avoid routing cables near higitage
wires. Do not route cables along floors or walksvay
where they may be stepped on or become contaminated
Shielded cable should have the shield groundechat o
end only.

To dissipate any charge that may have accumulated i
the cable, short the signal to ground prior tochitaent
to the charge amplifier or charge converter.
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4.0 CALIBRATION

These sensors may be calibrated using static hiycrau
techniques, such as dead-weight testers, or by @emp
ison with a reference gage.

When calibrating with a laboratory-style charge
amplifier, set the charge amplifier to LONG, foettime
constant setting, and allow the sensor to stabilefere
applying pressure. If slow drift is apparent, gptiie
pressure to the desired level, and immediately &@ke
reading. Release the pressure and take anothdingea
at zero pressure to obtain the difference betwden t
readings at the desired present level and zersymes
If the drift is too fast to take a reading, cle@e table
connections according to the procedures out-lined i
Section 7.0, Maintenance.

NOTE: Do not attempt to use a charge amplifier which,
in the long time constant position, has less thama0-
second time constant for quasi-static calibratidn o
charge sensors. Any drift may cause error.

Several charge amplifiers are designed especiailyge
with ceramic sensors, for higher low-frequency
measurements. In general, these types are urisuiitab
calibration of quartz pressure sensors by quascsta
means.

A factory-supplied, NIST-traceable calibration dgnaip
provided with each sensor, certifying its charge
sensitivity in pC/psi, or when used with an in-line
voltage amplifier, in mV/psi.

5.0 NORMAL OPERATION

The high impedance signal generated by a chargribut
sensor is usually conditioned with a laboratoryesty
charge amplifier, such as the PCB Model 462A. The
charge amplifier converts the high-impedance charge
signal generated by the sensor into a low-impedance
voltage signal. This signal may then be transuhittea
readout or recording device for analysis. Seergigul

for a drawing of a typical system connection.

NOTE: When using charge-amplified systems, the noise
floor of the system is dependent on the input citgace

to the charge amplifier. To minimize noise, kebp t
cable length between the pressure sensor and #ngech
amplifier to a minimum. Cable length does not eiffe
the system sensitivity.
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Sen/sor/hardline cable system

-

Readout

Charge amplifier
NE E
©

o

Figure 5.1 Typical System Connection

Before connecting the low-noise cable from the gues
sensor to the charge amplifier, be certain to guotle
charge amplifier. This ensures that any excessive
accumulated static charges across the sensor/cable
combination are harmlessly discharged. If this
precaution is not observed, the input FET of caertai
amplifiers may be destroyed. Press the grounabutt

the charge amplifier and adjust electrical zero if
necessary.

Once system components are connected, wait a few
minutes for the system to thermally stabilize. cBl#he
switch in the OPR (operate) position and proceeth wi
the measurement. Refer to the charge amplifier-ope
ating manual for further operating details.

For fixed sensitivity in-line charge amplifiers,cduas
the PCB Series 422, the system sensitivity (mV/ssi)
determined as the product of the charge amplifier
sensitivity (mV/pC) and the sensor sensitivity (p<).
With in-line voltage amplifiers, the system sewdi is

a function of the sensor, cable, and the in-lintage
amplifier.

5.1 Polarity

When subjected to increasing pressure, these peessu
sensors have a standard negative-going charge toutpu
Because most charge amplifiers are signal-invertimg
resultant signal is positive-going.  Reverse-pbjari
sensors, for use with non-inverting source follower
amplifiers, are available upon request (“P” option)
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6.0 HIGH-TEMPERATURE
OPERATION
6.1  Introduction
When subjected to elevated temperature, all

piezoelectric sensors/hardline cable systems dxhibi
decreased insulation resistance, due in part to the
piezoelectric element, but due mostly to the hadlli
cable necessary to withstand the high temperaturbis
situation can cause serious voltage offset problams
direct-coupled charge amplifiers, such as PCB Model
462, 463, and 464, as well as with the miniaturgeSe
422. To solve this problem, the user must AC ceupl
(capacitor) the charge amplifier to the sensorkabl
system. See Section 6.3, Solution to Reduced
Resistance, for complete details.

6.2 Reduced Resistance at Charge

Amplifier Input

Figure 6.1 illustrates a simplified schematic dfypical
direct-coupled charge amplifier where:

R = Feedback resistor (ochms)

R = Input leakage resistance (ohms)
= Steady-state output voltage (volts)
= Offset voltage: FET leakage (volts)

E
&
G = Feedback capacitor (farads)

Figure 6.1 Typical Charge Amplifier Schematic

The feedback capacitor; Gomes into play only in the
dynamic situation and its influence does not affibet

steady-state situation. The voltageie a DC offset
voltage, usually very tiny (microvolts), that esist the

input gate of the MOSFET circuit. This minute lagk

current exists in all real devices.As demonstraited
Equation 1, the steady-state (DC) output voltages:E
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Equation 1

c <o)
R

This equation shows that if the input (leakageistaace
at the charge amplifier is extremely high (appraagh
infinity), the output DC voltage approachesiwesually a
very tiny voltage. However, as 8ecreases, the term

Rf
1+—

increases, such that the output voltage can, witgel
ratios of R/ R, become large enough to result in a large
E,, perhaps large enough to be outside the normplibut
voltage range of the charge amplifier.

Because of the feedback capacit@rtfiis output voltage
change usually does not occur rapidly but rather, i
manifests itself as a slow drift in the output agk
level. If Ris low enough with respect to,Rhe voltage
drift may continue until saturation of the charge
amplifier occurs.

6.3 Solution to Reduced Resistance

Since the drift or offset problem is caused byaistor
steady-state imbalance at the input of the charge
amplifier, the solution involves blocking this stiya
state effect while allowing the desired dynamic
phenomena to pass. This may be accomplished by
installing a series capacitor at the input of tharge
amplifier, between the offending sensor (or low-
impedance hardline) and the input.
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Total equivalent shunt
(leakage) resistance

R, 'KC

Series coupling capacitor

Charge amplifier

Piezo element Total shunt capacitance
(element and cable)

Figure 6.2 Piezoelectric System Block Diagram

Figure 6.2 illustrates a block diagram of the piezo
electric system where:

G = Shunt capacitor

G = Series blocking capacitor

With the series blocking capacitog i@ place as shown,
the dynamic charge (Q) generated by the sensorealem
is distributed across the two capacitorg,a@d G, in
proportion to the size (capacitance) of each. (Jff@r
example, is equal to 100 times, ©9% of the charge
appears at the input of the charge amplifier, whée is
across the shunt capacitor. Ohis results in a 1%
decrease in apparent sensitivity of the system.

This therefore demonstrates the importance of setgc
the series blocking capacitor at least two ordefrs o
magnitude higher than the total shunt capacitance C
across the input of the charge amplifier.

It is also important that this capacitor be of highality,
with a leakage resistance of greater that bbms, to
avoid the DC offset discussed previously in 6.1,
Introduction.

6.4 Low-Frequency Response

Limitations

In a normal charge amplifier, the low-frequency
response is set by the RC time constant, as estelli
by the product of Cand R The system acts like a high-
pass first order RC filter with a -3 dB frequency
established by the relationship:

Equation 2

Drawing Number: 21067
Revision: A

.16
° Rf Cf
where:
fo= -3 dB Frequency (Hz)
R = Feedback resistor (ohms)
C= Feedback capacitor (farads)

However, after the addition of the series blocking
capacitor G the system becomes the equivalent of two
high-pass filters in series, one as previously meert
and one comprised of series capacitar abd total
equivalent shunt resistance;. R This new cutoff
frequency is:

Equation 3

To avoid compromise of the low-frequency response
established by the charge amplifier parameters and
illustrated by Equation 2, the product gfcRshould be
several orders of magnitude higher tha@;R

The approximate final system discharge time comnstan
becomes:

Equation 4a

1
TC——l 1
+

RC, R(G

seconds

If the input coupling time constant (&) is very much
greater than the discharge time constant of thegeha
amplifier (RC;), Equation 4a then becomes:

Equation 4b
= 0Seconds
R iCs
Equation 5
TC= RG
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With the product K chosen to be > than/® , the
system discharge time constant is simplg;Rseconds).
The feedback parameters of the charge amplifier
establish the low frequency characteristics ofsystem,
unaffected by the degraded input resistance paeamet
of the test sensor and/or cable.

The solution to most low-frequency response lirota
lies in the selection of a high-quality couplingpeaitor

of sufficient size (capacitance) to allow a drastic
reduction in insulation resistance of the sensbifa
with little or no performance degradation. The PCB
Model 072A coupling capacitor can solve many such
problems; while optional, it is recommended for use
with many high-temperature systems. It consista &0
000 pF high-quality polystyrene capacitor in a hiogs
convenient for threading directly onto most harellin
cable assemblies. See Figures 5.1 (system platemen
and 6.3 (coupling capacitor drawing). The ModekA7

is configured with a 10-32 micro-connector at eant,
one end with the female jack and the other end with
male plug.

10-32 thread

Tb

10-32 thread

Figure 6.3 Model 072 Coupling Capacitor

6.5 Other Precautions

Always remember to keep the OPR-GND switch on the
charge amplifier in the GND position while connagti

or disconnecting sensors, cable, or capacitordartput
connector. Stray or accumulated electrostatic ggsar
may build to the point that they may saturate oerev
damage the input circuitry of the charge amplifier.

Operate the charge amplifier in the SHORT time
constant while the sensor is subject to elevated or
changing temperatures. If it is not necessaryrt@yre

data during the transition from room temperature to
operating temperature, place the OPR-GND switch in

Drawing Number: 21067
Revision: A

the GND position to keep spurious, thermally geteseta
charges grounded.

It is prudent to momentarily switch to the GND pimsi
even during the measurement period to ensure that
excess charges do not accumulate at the inputeof th
charge amplifier.

7.0 MAINTENANCE

The only maintenance required on the pressure s&nso
to keep the connector clean. If it is operatinguidirty
environment, protect the cable connections witht-hea
shrink tubing or similar material.

In the event that the electrical connection ofghessure
sensor becomes contaminated with dirt or moistie,
insulation resistance degrades. This may cause a
reduction of sensitivity or excessive drifting when
connected to the charge amplifier. If this happéngsh

off the connector with no-residue solvent or other
approved cleaning solutions. To restore insulati@ke

the sensor in a vacuum oven at 250°F for about four

hours. If the condition persists even after clegni
and/or baking, please contact a PCB applications
engineer for further assistance. The sensor is

hermetically sealed; it must therefore be returtzethe
factory if the aforementioned measures fail to aest
performance.



Model Number

CHARGE OUTPUT PRESSURE SENSOR

Revision: G
ECN #: 53892

113B03
Performance ENGLISH ! Optionalversions have idertical specit s end tcesonon s lsted fo the standard model except
s ) ional versions have identical specifications and accessories as listed for the standard model exce
Sensitivity(< 15 %) 0.39 pC/psi 0.056 pC/kPa P where noted below. More than one option may be used. P
Measurement Range 15 kpsi 103,420 kPa [11 [1
Maximum Pressure(Total) 15 kpsi 103,420 kPa 1 E - Emralon coating
Resolution 10 mpsi 0.07 kPa [213] E'ECtF'Ca' Isolation (Case) 1o|8 Ohm (Case) 1o|8 Ohm
oatin mralon mralon
R‘eson‘a nt Frequency > 500 kHz > 500 kHz Tempegl]'ature Range . 65t0275° 5410135 °C
Rise Time(Reflected) <1.0psec <1.0psec Supplied Accessory: Model 065A08 Isolation ring 0.250"OD x 0.218" ID x 0.027" thk anodized
ok G ) e Mol DAl 250 0D 216 D 015, Toron orVspel 3
A upplied Accessory: Mode solation Seal, .250" x.218" IDx.015", Torlon or Vespe
EnV|ron‘menta‘|‘ i i R re;?lapces Model O%AOZ P
Acceleration Sensitivity <0.002 psi/g <0.0014 kPa/(m/s?) [1116]
Temperature Range(Operating) -100 to +400 °F -73 to +204 °C J - Ground Isolated
Temperature Coefficient of Sensitivity <0.03 %/°F <0.054 %/°C [3] . X m
Maximum Vibration 2,000 g pk 19,613 m/s? pk P - Positive Output Polarity M7
Maximum Shock 20,000 g pk 196,140 m/s? pk S - Stainless Steel Diaphragm
Electrical Diaphragm 316L Stainless Steel 316L Stainless Steel
Output Polarity(Positive Pressure) Negative Negative . i
Capacitance 12 pF 12 pF 13] W - Water Resistant Cable 171
Insulation Resistance(400 °F) >10% Ohm >10% Ohm WM - Water Resistant Cable
Insulation Resistance(at room temp) >10"20hm >10"20hm
Physical
Sensing Element Quartz Quartz

Sensing Geometry
Housing Material
Diaphragm

Sealing

Electrical Connector
Weight

C€

UK
CA-

All specifications are at room temperature unless otherwise specified.

Compression
17-4 Stainless Steel
Invar
Welded Hermetic
10-32 Coaxial Jack
0.212 oz

Compression
17-4 Stainless Steel
Invar
Welded Hermetic
10-32 Coaxial Jack
6.0 gm

In the interest of constant product improvement, we reserve the right to change specifications without notice.

IcP®isa registered trademark of PCB Piezotronics, Inc.

NOTES:

[1]For sensor mounted in thread adaptor, see adaptor installation drawing for supplied accessories
and pressure limitations.

[2]Resolution dependent on range setting and cable length used in charge system.

[3]Typical.

[4]Zero-based, least-squares, straight line method.

[5]See PCB Declaration of Conformance PS158 for details.

[6]Used with optional mounting adaptor.

[71Clamp nut installed prior to cable attachment

SUPPLIED ACCESSORIES:

Model 060A03 Clamp nut, 5/16-24-2A thd, 1/4" hex, stainless steel (1)

Model 060A05 Clamp nut M7 x 0.75-6g thd (1)

Model 065A02 Seal ring, sensor flush mount, 0.248" OD x 0.219" IDx 0.015" thk, brass (3)
Model 065A05 Seal sleeve sensor recess mount 0.248" ODx 0.221" ID x 0.240" thk 17-4 (1)

Entered: ND Sales: RWM

Engineer: AK Approved: RPF

Date: 06/05/2023

Date: 06/05/2023 Date: 06/05/2023 [JDate: 06/05/2023 J40725

Phone: 716-684-0001

®PCB PIEZOTRONICS o 7e-casoser

E-Mail: info@ pcb.com
AN AMPHEMDL GOMPANY

3425 Walden Avenue, Depew, NY 14043
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)
o ELECTRICAL CONNECTOR -
< 10-32 UNF - 2A N |
! | | MOUNTING HOLE PREPARATION
|
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CLAMP NUT %
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34 [8.5] / ! ]
235%.001 [5.97+.03] RECESSED INSTALLATION
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+.000 +.00 1
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RETURNED TO THE FA T RY F R ERV' E R REPA'R UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DRAWN CHECKED ENGINEER
C O O S C &/O DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS chB PIEZOTRONICS
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>RECOMMENDED TORQUE ON .25 [6.3] HEX: 25-35 IN-LBS [2.8-3.9 N-m] PEEMAS 8 £8bs DMK 10T o 3425 WALDEN AVE. DEPEW, NY 14043
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Model 061A01
Mounting adaptor, 3/8-24 external thd to 5/16-24 internal thd, 17-4 SS (for Series 111, 112 & 113)

Installation and Operating Manual

For assistance with the operation of this product,
contact the PCB Piezotronics, Inc.

Toll-free: 716-684-0001
24-hour SensorLine: 716-684-0001
Fax: 716-684-0987
E-mail: info@pcb.com
Web: www.pcb.com

I3




BPCB PIFZ0TRONICS

Repair and Maintenance

PCB guarantees Total Customer Satisfaction through its
“Lifetime Warranty Plus” on all Platinum Stock Products
sold by PCB and through its limited warranties on all other
PCB Stock, Standard and Special products. Due to the
sophisticated nature of our sensors and associated
instrumentation, field servicing and repair is not
recommended and, if attempted, will void the factory
warranty.

Beyond routine calibration and battery replacements
where applicable, our products require no user
maintenance. Clean electrical connectors, housings, and
mounting surfaces with solutions and techniques that will
not harm the material of construction. Observe caution
when using liquids near devices that are not hermetically
sealed. Such devices should only be wiped with a
dampened cloth—never saturated or submerged.

In the event that equipment becomes damaged or ceases
to operate, our Application Engineers are here to support
your troubleshooting efforts 24 hours a day, 7 days a
week. Call or email with model and serial number as well
as a brief description of the problem.

Calibration

Routine calibration of sensors and associated
instrumentation is necessary to maintain measurement
accuracy. We recommend calibrating on an annual basis,
after exposure to any extreme environmental influence,
or prior to any critical test.

PCB Piezotronics is an 1SO-9001 certified company whose
calibration services are accredited by A2LA to ISO/IEC
17025, with full traceability to SI through N.L.S.T. In
addition to our standard calibration services, we also offer
specialized tests, including: sensitivity at elevated or
cryogenic temperatures, phase response, extended high
or low frequency response, extended range, leak testing,
hydrostatic pressure testing, and others. For more
information, contact your local PCB Piezotronics
distributor, sales representative, or factory customer
service representative.

Manual 21354 Rev E
ECN 50523

Returning Equipment

If factory repair is required, our representatives will
provide you with a Return Material Authorization (RMA)
number, which we use to reference any information you
have already provided and expedite the repair process.
This number should be clearly marked on the outside of
all returned package(s) and on any packing list(s)
accompanying the shipment.

Contact Information

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY14043 USA

Toll-free: (800) 828-8840

24-hour SensorlLine: (716) 684-0001
General inquiries: info@pcb.com
Repair inquiries: rma@pch.com

For a complete list of distributors, global offices and sales
representatives, visit our website, www.pcb.com.

Safety Considerations

This product is intended for use by qualified personnel
who recognize shock hazards and are familiar with the
precautions required to avoid injury. While our equipment
is designed with user safety in mind, the protection
provided by the equipment may be impaired if equipment
is used in a manner not specified by this manual.

Discontinue use and contact our 24-Hour Sensorline if:

e Assistance is needed to safely operate equipment
e Damage is visible or suspected
e  Equipment fails or malfunctions

For complete equipment ratings, refer to the enclosed
specification sheet for your product.

Definition of Terms and Symbols
The following symbols may be used in this manual:

DANGER

Indicates an immediate hazardous
situation, which, if not avoided, may
result in death or serious injury.



mailto:info@pcb.com
mailto:rma@pcb.com
http://www.pcb.com/

CAUTION
Refers to hazards that could damage
the instrument.

NOTE
Indicates tips, recommendations and

important information. The notes
simplify processes and contain
additional information on particular
operating steps.

The following symbols may be found on the equipment
described in this manual:

high voltage may be present. Use
standard safety precautions to avoid
personal contact with this voltage.

i This symbol on the unit indicates that

Z This symbol on the unit indicates that
!x the user should refer to the operating
instructions located in the manual.

I This symbol indicates safety, earth
= ground.

Manual 21354 Rev E
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PCBI I HFINE 1R % - HERoHS2A TR
PCB Industrial Monitoring and Measuring Equipment - China RoHS 2 Disclosure Table

BEEYR
& i
B4 5 (Pb) (Hg) | (cd) | 7<fitE& (cr(vi)) | BIREXK (PBB) %38 — 3Rt (PBDE)

FE 0 o] o] 0 0 0
PCBHR X o} o} 0

BBRIEES 0 0 Y 0 0 0
FEEE R 1A X (0] (0] (0] (0] (0]
78] 0 0 0 0 0 0
et (0] (0] (0] (0] (0] (0]
B 0 0 0 0 0 0
[EEEMR o 0 X o 0] 0
B4 (0] (0] (0] (0] (0] (0]
B2 45 X (0] (0] (0] (0] (0]
B 0 o] o] 0 0 0
12 X (0] (0] (0] (0] (0]
MEE/EHE X 0 0 o o 0

AFRIBIKIE s1/T 11364 I E T,

0: RTEXABEYRELMBEHFIBIARM R PHZEI9HE 6B/T 26572 MERIREERLT,

X: RRZBEYREVDEZEENE—AEMRPHNSEBE 6GB/T 26572 MIENE=EK -
f= UM RoHS$E452011/65/ EUMt 4 =0kt m B el B TR IFAER R,

CHINA RoHS COMPLIANCE
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Component Name

Hazardous Substances

Lead (Pb)

Mercury (Hg)

Cadmium (Cd)

Chromium VI
Compounds
(Cr(V1))

Polybrominated
Biphenyls (PBB)

Polybrominated
Diphenyl Ethers
(PBDE)

Housing

PCB Board

Electrical Connectors

Piezoelectric Crystals

Epoxy

Teflon

Electronics

Thick Film Substrate

Wires

Cables

Plastic

Solder

X|O|X[O|0|0|0O|O|x|O|Xx]|O

O|0O|O0|O0|O0|O|O|O|O|O|O|0O

Oo|O|O|0O|x|O|O|O|O|O|O|O

Copper Alloy/Brass

X

0

0

O|0O|O0|O|O|O|O|O|O|O|O|O|0O

Oo|0O|0|O|0O|O|O|O|O|O|O|O|O

Oo|0O|O0|O|O|O|O|O|O|O|O|O|0O

This table is prepared in accordance with the provisions of SJ/T 11364.

O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement of GB/T 26572.

X: Indicates that said hazardous substance contained in at least one of the homogeneous materials for this part is above the limit
requirement of GB/T 26572.

Lead is present due to allowed exemption in Annex Ill or Annex IV of the European RoHS Directive 2011/65/EU.
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Ine information cciosed hereon. Nefiner  nor any REVISIONS
8 ithout the writen consent of PCE prezotronce inc REV DESCRIPTION DIN
! E UPDATED NOTES & ADDED DETAIL VIEW 53692
= A
(@)
v
0
o
| ELECTRICAL CONNECTOR
*=‘=’I | /_ COAXIAL 10-32 UNF - 2A
| |
|
] MODEL 065A03 SEAL
@.435 [11.05] X .030 [.76] THK
| MODEL 060A03 (BRASS)
CLAMP NUT MODEL 065A02 SEAL
|| \ 5/16-24 UNF - 2A THREAD | ATERIAL: BRASS
1/4 HEX (NOT SUPPLIED) % 2 REQUIRED FOR
p— f | ABLATIVE APPLICATIONS
(R MODEL 061A01 [>
7/16 HEX |
THREAD ADAPTOR I 3/8-24 UNF - 2A
3 \\\\\1\\\‘n””/”__
77 119.4] | \L
| L)
34 [8.6] | L
Ao | \ FOR FLUSH INSTALLATION
l i B | B DETAIL B UP TO .010 [.25] RECESS
- SCALE 7X FOR ABLATIVE APPLICATIONS
SECTION A-A UP TO .030 [.76] RECESS
I g MOUNTING HOLE PREPARATION
[}MOUNHNG TORQUE ON 1/4 HEX, 25-35 IN-LBS [2.82-3.95 N-m] q ©.332 [8.43] THRU
34 [8.4] J/ 3/8-24 UNF - 2B THRU
[>5EAL SURFACE MUST BE FLAT AND FREE OF TOOL MARKS WITH A MIN SURFACE FINISH OF 63 l ) 1] L_1(.437 [11.10] ¥.030 [.76]
[}RTV ABLATIVE COATING IS APPLIED TO THE DIAPHRAGM FOR '
FLASH TEMPERATURE PROTECTION, REPLACE WITH MOMENTIVE RTV106 ADHESIVE SEALANT
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DRAWN CHECKED ENGINEER m
BLACK V|NYL ELECTR'C'ANS TAPE HAS ALSO BEEN FOUND TO BE AN DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS chB PIEZOTRONICS
EFFECTIVE ABLATIVE MATERIAL AS IS DC-4 SILICONE GREASE DECIMALS XX .01 [ IN BRACKETS | NJF|03/17/23( MR 103/17/23|  RR | 03/17/23 AN AMPHENOL COMPANY

I>MOUNTING TORQUE ON 7/16 HEX, 5-8 FT-LBS [6.78-10.85 N-m]

ABOVE INSTALLATION SHOWN FOR WALL THICKNESS OF .34 [8.64], C'BORE
THICKER WALLS @.75 [19.05] TO CLEAR 7/16 HEX AND ALLOW FOR SOCKET WRENCH

XXX *.005
ANGLES + 2 DEGREES

DECIMALS X +0.3
XX %0.13

ANGLES + 2 DEGREES

TITLE

T"SLENGTH <1
1'SLENGTH < 5'
5'<LENGTH < 100'
100'S LENGTH

CABLE TOLERANCES IN ENGLISH
' - +17/ -

CABLE TOLERANCES IN METRIC

=+2.54cm/ - 0
= +5.1cm/-0
=+152cm/ -0
=+30.5cm/ -0

2.54cm <LENGTH < 30.5cm
30.5cm < LENGTH < 1.5m
1.5m < LENGTH < 30.5m
30.5m <LENGTH

+2"/-0
+6"/-0
+1'/-0

.003 -

FILLETS AND RADII

.005

FILLETS AND RADII

INSTALLATION DRAWING
MODEL 061A01

THREAD ADAPTOR

3425 WALDEN AVE. DEPEW, NY 14043
(716) 684-0001 E-MAIL: sales@pchb.com
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