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Determining Contrast Sensitivity in Radioscopy
This standard is issued under the fixed designation E 1647; the number immediately following the designation indicates 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 epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope Used for RadiograpHy

1.1 This practice covers the design and material selection of E 1411 Practice for Qualification of Radioscopic Systéms

a contrast sensitivity measuring gage used to determine the 2-2 Federal Standards: _ ,
minimum change in material thickness or density that may be 21 CFR 1020.40 Safety Requirements for Cabinet X-ray
imaged without regard to spatial resolution limitations. Systems . .

1.2 This practice is applicable to transmitted-beam radio- 29 CFR 1910.96 lonizing Radiatidn
scopic imaging systems utilizing X-ray and gamma ray radia- 2-3 NIST/ANSI Standards:
tion sources. NIST/ANSI Handbook 114 General Safety Standard for

1.3 The values stated in inch-pound units are to be regarded Installations Using Non-Medical X-ray and Sealed
as standard. Gamma Ray Sources, Energies to 10 MeV

1.4 This standard does not purport to address all of the 2.4 Other Standard: _ _
safety concerns, if any, associated with its use. It is the EN 462 —5 Duplex Wire Image Quality Indicafor
responsibility of the user of this standard to establish appro- ;
priate safety and health practices and determine the applica?" Termln.ol.olgy _ . )
bility of regulatory limitations prior to useFor specific safety 3.1 DeﬁmUons—DeﬁmUons o_f terms applicable to this test
statements, see NIST/ANSI Handbook 114 Section 8, Code dfethod may be found in Terminology E 1316.
Federal Regulations 21 CFR 1020.40 and 29 CFR 1910.96.4_ Summary of Practice

2. Referenced Documents 4.1 ltis often useful to evaluate the contrast sensitivity of a
2.1 ASTM Standards: penetrating radiation imaging system separate and apart from

B 139 Specification for Phosphor Bronze Rod, Bar, andsPatial resolution measurements. Conventional image quality
Shape? indicators (IQI's), such as Test Method E 747 wire and Practice

B 150 Specification for Aluminum Bronze Rod, Bar, and E 1025 plaque 1QIs, combine the contrast sensitivity and
Shape’ resolution measurements into an overall performance figure of

B 161 Specification for Nickel Seamless Pipe and Fube merit. Such figures of merit are often not adequate to detect

B 164 Specification for Nickel-Copper Alloy Rod, Bar, and Subtle changes in imaging system performance. For example,
Wire3 in a high contrast image, spatial resolution can degrade with

B 166 Specification for Nickel-Chromium-Iron Alloys almost no noticeable effect upon overall image quality. Simi-
(UNS N06600, N06601, and N06690) and Nickel- larly, in an application in which the imaging system provides a
Chromium-Cobalt-Molybdenum Alloy (UNS N06617) Very sharp image, contrast can fade with little noticeable effect
Rod, Bar, and Wiré upon the overall image quality. These situations often develop

E 747 Practice for the Design Manufacture and Materia"d may go unnoticed until the system performance deterio-
Grouping Classification of Wire Image Quality Indicators ates below acceptable image quality limits.

(IQl) Used For Radiology 5. Significance and Use

E 1316 Terminology for Nondestructive Examinatton o .
E 1025 Practice for Hole-Type Image Quality Indicators 5.1 The contrast sensitivity gage measures contrast sensitiv-
ity independent of the imaging system spatial resolution

limitations. The thickness recess dimensions of the contrast

* This practice is under the jurisdiction of ASTM Committee E-7 on Nonde-
structive Testing and is the direct responsibility of Subcommittee E07.01 om————————

Radiology (X and Gamma) Method. ® Available from the Superintendent of Documents, U.S. Government Printing
Current edition approved May 10, 1998. Published September 1998. OriginallyOffice, Washington, DC 20402.

published as E 1647 — 94. Last previous edition E 1647 — 98. © Available from American Society for Nondestructive Testing, 1711 Arlingate
2 Annual Book of ASTM Standardgol 02.01. Plaza, P.O. Box 28518, Columbus, OH 43228-0518.
2 Annual Book of ASTM Standardgol 02.04. 7 Available from British Standards Institute, 2 Park Street, London, England
4 Annual Book of ASTM Standardgol 03.03. W1A2B5.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.


https://standards.iteh.ai/catalog/standards/sist/f9f6ee96-440c-4e18-a6a0-693fb464086b/astm-e1647-98a

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

A E 1647 — 98a
“afl

sensitivity gage are large with respect to the spatial resolution TABLE 1 Design of the Contrast Sensitivity Gage
limitations of most imaging systems. Four levels of contrast Gage Thickness  JRecess K Recess L Recess M Recess
sensitivity are measured: 4 %, 3 %, 2 %, and 1 %. T 1%of T 2%ofT  3%ofT 4%ofT

5.2 The contrast sensitivity gage is intended for use in
conjunction with a high-contrast resolution measuring gage,

. . . TABLE 2 Contrast Sensitivity Gage Dimensions
such as the EN 462 — 5 Duplex Wire Image Quality Indicator y >ag
Such gages measure spatial resolution essentially independer@?fj B DIM. C DIM. D DIM. EDIM.  FGDIM.
of the imaging system’s contrast sensitivity. Such measure : Y 2000 Y Yo Y
. e . . n. . n. . n. . n. . n.
menf[s are appropnate f(_)r the quthlcatl(_)n_and _performance 1905 mm 7620 mm 635 mm  15.88 mm  6.35 mm
monitoring of radiographic and radioscopic imaging systems. 2 1.500 in. 6.000in.  0.500in.  1.250in.  0.500 in.
5.3 Radioscopic system performance may be specified by 32-;(5’0”‘,"‘ 15§-ggomm 1(2)-;(5’5*‘,"1 31-235”?'“ 13-;50"1"‘
.. P . n. . n. . n. . n. . n.
combining thg measureq contrast sensitivity expres;gd as a 5715 mm  228.60mm 1905 mm 4763 mm  19.05 mm
percentage with the spatial resolution expressed in millimeters 4 3.000in.  12.000in.  1.000in.  2500in.  1.000 in.
of unsharpness. For the EN 462 — 5 spatial resolution gage, the 7620 mm 30480 mm 2540 mm 6350 mm 254 mm

unsharpness is equal to twice the wire diameter. For the line
pair gage, the unsharpness is equal to the reciprocal of the

line-pair/mm value. As an example, an imaging system that TABLE 3 Contrast Sensitivity Gage Application
exhibits 2 % contrast sensitivity and images the 0.1 mm___ ©3ge Size Use on Thicknesses
EN 462 — 5 paired wires (equivalent to imaging 5 line-pairs/ 1 Up to 1.5 in. (38.1 mm)

2 Over 1.5 in. (38.1 mm) to 3.0 in. (76.2 mm)
3 Over 3.0 in. (76.2 mm) to 6.0 in. (152.4 mm)
4 Over 6.0 in. (152.4 mm)

millimeter resolution on a line-pair gage) performs at a
2 %—0.2 mm sensitivity level. A standard method of evaluating

overall radioscopic system performance is given in Practice
E 1411.

6. Contrast Sensitivity Gage Construction and Material

’ 6.2.4 Common trade names or alloy designations have been
Selection

o _ . used for clarification of pertinent materials.
6.1 Contrast sensitivity gages shall be fabricated in accor- 6.3 The materials from which the contrast sensitivity gage is
dance with Fig. 1, using the dimensions given in Table 1, Tabléo be made is designated by group number. The gage is

2, and Table 3. applicable to all materials in that group. Material groupings are
6.2 The gage shall preferably be fabricated from the teshs follows:

object material. Otherwise, the following material selection 6 3.1 Material Group 03

guidelines are to be used: o _ _ 6.3.1.1 The gage shall be made of magnesium or a magne-
6.2.1 Materials are designated in eight groupings, in accorsijym alloy, provided it is no more radio-opaque than unalloyed
dance with their penetrating radiation absorption characterlsmagnesium as determined by the method outlined in 6.4.
tics: groups 03, 02, and 01 for light metals and groups 1 ¢ 31 5 yse for all alloys where magnesium is the predomi-
through S for heavy metals. _ __nant alloying constituent.
6.2.2 The light metal groups, magnesium (Mg), aluminum 6.3.2 Materials Group 02
(Al), and titanium (Ti) are identified 03, 02, and 01, respec- 6.3.2 1 The gage shall be made of aluminum or an alumi-
tively, for their predominant constituent. The materials aremm'] éllb rov?degd it is no more radio-onaque than unalloved
listed in OLdeLOf increasir:g radiation ablsorption. b kg]luminur% F;s determined by the methocFi) O?Jtlined in 6.4 ’
6.2.3 The heavy metals group, steel, copper base, nic ' . . o
base, and other alloys are identified 1 through 5. The materials 6.3.2.2 .Use for a_II alloys where aluminum is the predomi-
increase in radiation absorption with increasing numericallant alloying constituent.
designation. 6.3.3 Materials Group 01

6.3.3.1 The gage shall be made of titanium or a titanium

alloy, provided it is no more radio-opaque than unalloyed
T AT TAyT titanium, as determined by the method outlined in 6.4.
T T T T T 6.3.3.2 Use for all alloys where titanium is the predominant
i < K L ™ alloying constituent.
SEGTION A -~ A 6.3.4 Materials Group 1
c 6.3.4.1 The gage shall be made of carbon steel or Type 300
© E —HDHAFHDAFHDAFHDA— E series stainless steel.

& o | T 6.3.4.2 Use for all carbon steel, low-alloy steels, stainless
—b < 100 J 0 a B steels, and magnesium-nickel-aluminum bronze (Supéjston
A g | 9 | A 6.3.5 Materials Group 2
MATERIAL iSPEGIFI(.':AT!CIN THICK|NESS

FIG. 1 General Layout of the Contrast Sensitivity Gage 8 Superstofi is a registered trademark of Superston Corp., Jersey City, NJ.
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