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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard 1SO 15568 was prepared by the American Society for Testing and Materials (ASTM)
Subcommittee E10.01 (as E 1631-96) and was adopted, under a special “fast-track procedure”, by Technical
Committee ISO/TC 85, Nuclear energy, in parallel with its approval by the ISO member bodies.

A new ISO/TC 85 Working Group WG 3, High-level dosimetry for radiation processing, was formed to review the
voting comments from the ISO “Fast-track procedure” and to maintain these standards. The USA holds the
convenership of this working group.

International Standard 1SO 15568 is one of 20 standards developed and published by ASTM. The 20 fast-tracked
standards and their associated ASTM designations are listed below:

ISO Designation ASTM Designation Title

15554 E 1204-93 Practice for dosimetry in gamma irradiation facilities for food
processing

15555 E 1205-93 Practice for use of a ceric-cerous sulfate dosimetry system

15556 E 1261-94 Guide for selection and calibration of dosimetry systems for
radiation processing

15557 E 1275-93 Practice for use of a radiochromic film dosimetry system

15558 E 1276-96 Practice for use of a polymethylmethacrylate dosimetry system

15559 E 1310-94 Practice for use of a radiochromic optical waveguide dosimetry
system

15560 E 1400-95a Practice for characterization and performance of a high-dose
radiation dosimetry calibration laboratory

15561 E 1401-96 Practice for use of a dichromate dosimetry system
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15562 E 1431-91 Practice for dosimetry in electron and bremsstrahlung irradiation
facilities for food processing

15563 E 1538-93 Practice for use of the ethanol-chlorobenzene dosimetry system

15564 E 1539-93 Guide for use of radiation-sensitive indicators

15565 E 1540-93 Practice for use of a radiochromic liquid dosimetry system

15566 E 1607-94 Practice for use of the alanine-EPR dosimetry system

15567 E 1608-94 Practice for dosimetry in an X-ray (bremsstrahlung) facility for
radiation processing

15568 E 1631-96 Practice for use of calorimetric dosimetry systems for electron
beam dose measurements and dosimeter calibrations

15569 E 1649-94 Practice for dosimetry in an electron-beam facility for radiation
processing at energies between 300 keV and 25 MeV

15570 E 1650-94 Practice for use of cellulose acetate dosimetry system

15571 E 1702-95 Practice for dosimetry in a gamma irradiation facility for radiation
processing

15572 E 1707-95 Guide for estimating uncertainties in dosimetry for radiation
processing

15573 E 1818-96 Practice for dosimetry in an electron-beam facility for radiation

processing at energies between 80 keV and 300 keV
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if not listed in the current combined index, will appear in the next edition.
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QH Ip Designation: E 1631 - 96 AMERICAN SOCIETY FOR TESTING AND MATERIALS An American National Standard

Standard Practice for
Use of Calorimetric Dosimetry

- S

S
Dose Measurements and Dosimeter Calibrations?

This standard is issued under the fixed designation E 1631; the number immediately following the designation ndicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.
i. Scope E 1649 Practice for Dosimetry in an FElectron Beam
1.1 This practice covers the preparation and use of Facility for Radlatlon2 Processing at Energies Between
semi-adiabatic calorimeters for measurement of absorbed 300 keV and 25 MeV ]
Gramhite ater o E 1707 Guide for Estimating Uncertainties in Dosimetry
dose in graphite, water, or polystyrene when irradiated with USRS

for Radiation Processing?

.2 International Commission on Radiation Units and
11romonte (TOCRIT) Ronarte3

onc
AVACLOBICITICT00 (4 AN U/ aNCpUT L.

ICRU Report 33 Radiation Quantities and Units

ICRU Report 34 The Dosimetry of Pulsed Radiation

ICRU Report 35 Radiation Dosimetry: Electron Beams
with Energies Between | and 50 MeV

electrons. The calorimeters are either transported by a
conveyor past a scanned electron beam or are stationary in a
broadened beam. It also covers the use of these calorimeters
to calibrate dosimeter systems in electron beams intended for
radiation processing applications.

1.2 This practice applies to electron beams in the energy
range from 4 to 12 MeV. .

1.3 .The absorbed dose range depends on the absorbing Icll};im%igon 37 Stopping Powers for Electrons and
mgtgnal and the.lrradlatlo.n and measurement cond{tlons. ICRU Report 44 Tissue Substitutes
Minimum dose is approximately 100 Gy and maximum
dose is approximately 50 kGy.

1.4 The averaged absorbed dose rate range shall generally 3. Termi
be greater than 10 Gy-:s~!, but depends on the same
conditions as above.

1.5 The temperature range for use of these calorimeters

cnds on the thermal reqntance ot the materials and on T L.
i 3.1.2 ralnrtmeler, n—assembly com!‘_tm,

1.
body (absoroer), thermal insulation, an

in Radiation
Dosimetry and Measurements
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.6 This standard does n tpurp rt to address all of the RN
cafety rconcorne if Anv  acencinto, with 1te 1cn t jc tho u1 WUHIB
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)’_Spons!b!!! y 0{!}10 1'Ser Of!hl‘c S!ar!d"r" fO !ab'ish wpp'rv .’A.:.J vus\{r bl:b\—bl 1% UV“)’, s il 111409 Vi iiidiviialr auws
: v i’ : sorbing radiation energy and whose temperature is mea-
priate Saf t and health nracttces and determme the applzca- sured
bility of regulaiory limitaiions prior io use. A g
J>.1.4 enaotneriic reaction, n—a cnemical reaciion that
consumes energy.
2 Raforenced Docnmenic 3.1.5 exothermic reaction, n—a chemical reaction that
2. Referenced Documents ) 4 G5 SheLRbR et
releases energy.

VY1 ACTAL tandardec: V1 L Lons Aofons falgeazd I Lo-s)l . 2l . o

L.i ARSIV SIGRGATGAS. 2.1.0 neat aeject (tnerrmaik deject, 1—1c dmount oI

E 170 Terminoloev Relating to Radiation Measurements enerov releaced or concumead hy chamical reactiane cancad

PJ o ~ vass vadweaiw adews vLAvAAbJ l){‘vw\f\;ﬂ vi \ivllu?lllvvu U] Wwiiviiiival 1vdaviiviio vauovu
and Dosimetry* by the absorption of radiation energy.

E 666 Practice for Caiculating Absorbed Dose from 3.1.7 specific heat capacity, n—the amount of energy
Cosmma nr ¥ Dadintian wamiiiead $a snlon o emanifad oo o e 1 L. o oo
Ualllilia U1 A Naulauvil Icyulicd 1o 1add a SpCllICu 111add> Ol I11alcll DYy 4 Spcculicd

E 668 Practice for Application of Thermoluminescence-  temperature,

Dosimetry (T;D) Systems for Determining Absorbed 3.1.8 thermistor, n—electrical resistor with a well-defined
Dose in Radiation-Hardness Testing of Electronic  relationship between resistance and temperature
Devices? 3.1.9 thermocouple, n—a junction of two metals pro-

E 1261 Guide for Selection and Calibration of Dosimetry ducing an electrical voltace with a well-defined relationchin

R W NI WINV LVL JVIVVIIVILL dllv vhaiavidviva v UVOKAAIVLLJ D Wii wivwriiwiaa varanv TAWAL Q@ YV VALTUVAILMIVG dviQuiviiioaapy
Systems for Radiation Prr_)r_‘egqing‘ to temperature.
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E 1431 Practice tor D051metrv in Electron andb remsstrah- J.4 ror aaamonal ICITIIS see 1erm1n01ogy E 1/U and
o _ 2 YCORTT Ranart 22
lung Irradiation Facilities for Food Processing? 1URU report 55.

4. Significance and Use

i This practice is under mejunsmcuon of ASTM Committee E-10 on Nuciear 4.1 This practice is applicable to the standardization of
Technology and Applications and is the dLrgct, responsibility of Subcommittee ¥ P
E10.0!1 on D\nuucuy for Radiation Proce .

Current edition approvcd June 10, 1996. Published July 1996. Originaily
published as E 1631 - 94, Last previous edition E 1631 - 94, 3 Available from the Commission on Radiation Units and Measurements, 7910
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