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[re Troxer ReadReader™ nuclear moisture [ density gauges are used
by many contractors, engineers, and highway depariments for
compacton control of soil, aggregale. concrete and full depth asphalt.
The ASTM standard numbers D 2922, D 3017, D 2950, and C 1040 are
mel or exceeded by lhese gauges. Two les! modes are available for
densily determination: direct fransmission and backscaller. The
operator selects the mode depending on the material type and! thickness
of the layer being lested. The Model 3430 is available with keypac,
display and operatcr's manual in four languages and is the simplest,
mosl ecanomical gauge offered by Troxler. The Medel 3440 provides 30
special functons, storage of up lo 450 test records. an 18-month
wearranty and many maore oplions that make it simple to operate and a
necessily for all lechricians.
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Bac«scatier 5 rapid and noncestrictve. Tha gamma saurce
and detectors reman insde the gauge which resis cn the
surface of the test malerial. Gamma rays enter the fest
malenal and those scattered through tha material and
reaching the cetactors are counted. Backscatter is primanly
used fo determina densidy on layers of asphalt and
concrate approxmataly 47 thik.

The gamma source is pesibonad at a specific depth within the
{est material by inserbon into an access hole. Gamma rays
are transmittac through the test matenal ‘o detactors lezatea
within the gauge. The average density between the gamma
souroe anc the detectors s then determined. Errors resuiting
from surface roughness and chamical compesdion of the fest
matarial are greally recduced, and gauge accuracy Is
mproved. Direct transmission is used for fesbng Ifs of soi,
aggregate, asphalt and concrate up 1o 12" in depth.

The moisture measuremenl s nondestructive, with the neu-
lron source anc detector lecaled inside the gauge jusl above
lhe surface of the test malerial. Fasl neulrons enter the lesl
material and are slowed after colliding with the hydrogen
atoms presenl. The helium3 detector in the gauge counts lhe
number of thermalized (slowed} neutrons. which relates
direclly o the amounl of moisiure in the sample.
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Depleted Uranium shield

The welded main body houses

the source assembly safely stored
inside a titanium 'S’ tube within a
depleted uranium shield

Sentinel Model 880 Delta, 880 Sigma and 880 Elite
source projectors are portable, lightweight and
compact industrial radiographic exposure devices.
The exposure device body consists of a titanium

‘S’ tube and cast depleted Uranium (DU) shield
contained within a 300 series stainless steel tube
with stainless steel discs welded at each end forming
a oylinder shaped housing. The discs are recessed

to provide protection for the rear mounted locking
mechanism and front mounted outlet port.

The horizontally oriented design allows the locking
mechanism, source assembly connector and outlet
port to be easily operated, simplifying connection of
source guide tubes and projection sheaths.

The internal void space of the housing is filled with
polyurethane foam to prevent the ingress of water or
foreign material but is open to atmospheric pressure.

The exposure device body, containing the DU shield,
locking mechanism, outlet port, protective covers and
required labels, comprises the radioactive material
transport Type B package.

Locking mechanism
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The exposure device
continues to be a compliant
Type B package even if the jacket has
been removed, modified or damaged

Source assembly

An impact resistant plastic jacket surrounds

the exposure device to protect labels and provide
the means for carrying and placement during
radiographic operations. The jacket, incorporating

a contoured handle and a quadruped base for
stable positioning, is not part of the Type B
transport package and may be removed or modified
for certain applications such as when the exposure
device is securely mounted to a pipe-crawler
locomotive or a pipe-liner sled.

Plunger lock

The three models are differentiated by jacket color,
yellow for the 880 Delta, black for the 880 Sigma

Resilient one-piece and blue for the 880 Elite.
plastic jacket protects
main body, outlet port,
lock mechanism and
labels from wear

and accidental damage

Comfortable carrying
handle with slip-resistant
contoured grip
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The jacket can be drilled

to accept threaded inserts
when adapting the device for
»+ individual applications
and is easily replaced to
extend the projector’s
working life

Shaped base and feet and
low center of gravity provide
greater all round stability

on convex and

concave Sl..ll'fEICE'S

Guide tube
interface

Unigue outlet port design \
simplifies guide tube
connection/disconnection,
without an elevation

of radiation levels and
prevents the source
assembly from being
projected unless a guide
tube is safely attached.
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Integral outlet port shield
eliminates the need for
additional shipping plug




Applications

Model 880 series source projectors are used for
industrial applications of gamma radiography,
mainly with Iridium-192, to inspect materials and
structures in the density range of approximately
2.7 1g/em’through §.53g/cm’. Low energy isotopes
can be accommodated to permit radiography of
naterials and structures of thin sections of steel
and low-density alloys.

The 880 series exposure devices are also designed
for use with low activity sources with high photon
energies for mass ahsorption (gamma scanning)

studies of high-density materials up to 18.7g/cm’.

SERIES SOURCE PROJECTOR

NMOIDEL

ELITIE SIGMA

S0 Ci

IDEAL FOR USE WITH
LOW-ENERGY ISOTOPES
AND LOWWER ACTIVITY
IRIDIIMM -1 92 SOURCES

actions ompatible with
ward (660 lype) remole ontrols

and source guide tubes

Control
interface

Locking mechanism prevents
unintentional remote control
operation and automatically
ensures source assembly

is returned to shielded
position when retracted.

Lock shide
is easily
reset with
fingertip

Disconnection of the
remote contral is
prevented unless i
the source assembly
is fully secured
and shielded
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Sales

Americas, Canada,
Asia-Pacific, Middle East

Sentinel
AEA Technology QSA
6765 Langley Drive, Baton Rouge
Louisiana 70809
usa
Tel +1 225751 5893
Toll Free +1 800 225 1383
Fax +1 225 756 0365 or
+1 225 751 8082

Sales

Europe, Scandinavia,

Africa, India

Sentinel

AEA Technology QSA GmbH
Gieselweg 1, Braunschweig 38110
German

y
Tel +49 5307 932 396
Fax +49 5307 932 194

Manufacturing

0111038237

Sentinel

AEA Technology QSA
40 North Avenue, Burlington
Massachusetts 01803

USA

Tel +1 781 272 2000

Fax +1 781 273 2216

www.aeat-gsa.com

AEA Technology QSA is a business name of AEA Technology ple
Sentinel is 2 trademark of AEA Technology ple

© AEA Technology ple

AEA Technology ple, 329 Harwell, Didcot, Onxfordshire OX11 0Q)

All goods and services are sold subject to the terms and conditions
of the company within the AEA Technology group which supplies
them. A copy of these terms and conditions is available on request,

All brand names and product names where used are acknowledged
to be trademarks of their respective holders.

BR-001 February 2004
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Technlcal spemhcatlons

Model series
380 Delta, 880 Sigma and 880 Elite.

F'rlmal'yr application
Industrial gamma radiography.

Dimensions (all models) Wr—-ght of exposure device
Length 13.33in (33.8cm). Delta 521 (23.6kg).

Width  7.5in (19.1cm). Sigma 521b (23.6kg).

Height  9in {22.9cm). Elite 42lb (19.0kg).

Activity of depleted Uraniurn shield
Delta 5.4mCi rZ‘Ui}MBc‘} Sigma 5.4mii (200MBq), Elite 3.8mCi (141 MBg)

Ler‘tlflcatlon
Type BIU) par_kags- lJcDDI Certification Mumber USA/9296/B(L)-96.

Accreditation
Sentinel 880 Delta, Sigma and Elite models are designed, tested and manufactured to meet
the requirements of ANS| N432-1980, IS0 3999-1 2000E, IAEA TS-R-1 (1996), USNRC 10CFR34,
TOCFR71 and 49CFR173. Additionally, the exposure devices are designed, manufactured and
serviced under a QA program that has been accredited to 15O 9001 (2000) and approved

in srdance with USNRC 10CFR71, Subpart H. The QA program also he reporting
requirements of USMRC 1UCFR21 for suppller, uf sOUrce an::l byp| yduct materials

Construction

Exposure device Depleted Uranium (DU) shield encased within a
steal shell with stainless steel end plates. Interior v
rigid polyurethane foam.

bular stainless
e filled with

Rermovable jacket  Omne-piece, high impact resistant, plastic jacket incorporating a carrying
handle and base.

Materials

Titanium *5° tube, DU shield, 200 series stainless steel tubular shell and plates, aluminum, brass,
1ur‘|gsten and polyulethane

I\r’laxtmum capacltles
Defta 150Ci (5. ‘SSTBEU Slglrm 30C (’1 B81TBy), Elite 50T {1.85TBq) of Ir-132.

Source assembiy und authurlzcd contents

USHRC Model Number: A424-9 source assembly with a cloubly encapsulated ir-192

sealed source. The IAEAAISDOT Spedal Form Certificate number is US&/0335/5. In additian,
the following isotopes may also be utilized in the 880 series exposurp devices.

Jsotope Yltprbrum 169 Sc!en:um 75 Imhum 192 Cahalt-60
Assembly

model number 918 Ad24-25W A424-9 Aciz-t. 19
Gamma

energy range 3-308keV 66-401keV 206- 612ke\a‘ e 17-1. 33I\J‘0V
Half life 32 days 120 days .?4 (Iays G Z? years
Approximate steel

working thickness E-ZL‘rmm 3- 29mm 12-63mm 50-150mm
Device/source

maximum capac:ty

3880 Delta 200 0.74TBq 80Ci 300TBg  150CI 5.55TBg  65SmCi 2.40GBy
880 Sigma 200 0.747Bg 80CH ~3.0uiBy 130G 4., 81T8q 25mGi 925MBg
380 Elite 20C| 0 ?r.TBq SOCI = O(}TBq S0 1 SSTBq 25mci 925MBqg

Controls and qu:de tubes
Compatible with standard (660 type) remote conhols and source gwde tubes.

Inspection r equlrements

Daily pr&opelatlonal mspecuon lor obmou:, damago o the wstt:m

Maintenance requirements

Maost national regulations require inspection and maintenance of the system at quarterly
intervals. The complete annual servicing ensures the integrity of the system

Shorter frequencies of inspection and maintenance are required when the system is operated
under severe operating environments. In some cases, the system should be serviced immediately
after certain jobs in severe environmental working conditions.

Operating temperature range
-40°F to 300°F {-407C 1o 149°C)




