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Radioscopic Examination of Weldments
This standard is issued under the fixed designation E 1416; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 2. Referenced Documents

1.1 This test method covers a uniform procedure for radio- 2.1 ASTM Standards:
scopic examination of weldments. Requirements expressed in E 94 Guide for Radiographic Testifig
this test method are intended to control the quality of the E 543 Practice for Agencies Performing Nondestructive
radioscopic images and are not intended for controlling accept- Testing
ability or quality of welds. E 747 Practice for Design, Manufacture, and Material

1.2 This test method applies only to the use of equipment Grouping Classification of Wire Image Quality Indicators
for radioscopic examination in which the image is finally (IQI) Used for Radiology
presented on a television monitor for operator evaluation. The E 1000 Guide for Radioscopy
examination may be recorded for later review. It does not apply E 1025 Practice for Design, Manufacture, and Material
to fully automated systems where evaluation is automatically ~Grouping Classification of Hole-Type Image Quality Indi-
performed by computer. cators (IQI) Used for Radiology

1.3 The radioscopic extent, the quality level, and the accep- E 1255 Practice for Radioscopy
tance criteria to be applied shall be specified in the contract, E 1316 Terminology for Nondestructive Examinatiéns
purchase order, product specification, or drawings. 2.2 ASNT Standards:

1.4 This test method can be used for the detection of ASNT Recommended Practice No. SNT-TC-1A Personnel
discontinuities. This test method also facilitates the examina-  Qualification and Certification in Nondestructive Testing
tion of a weld from several directions, such as perpendicular to ANSI/ASNT CP-189-ASNT Standard for Qualification and
the weld surface and along both weld bevel angles. The Certification of Nondestructive Testing Persorinel
radioscopic techniques described in this test method provide 2.3 Military Standard:
adequate assurance for defect detectability; however, it is MIL STD 410 Nondestructive Testing Personnel Qualifica-
recognized that, for special applications, specific techniques tion and Certification (Eddy Current, Liquid Penetrant,
using more stringent requirements may be needed to provide Magnetic Particle, Radiographic, Ultrasorfic)
additional detection capability. The use of specific radioscopic .
techniques shall be agreed upon between purchaser and suh- 1erminology
plier. 3.1 Definitions:

1.5 The values stated in inch-pound units are to be regarded 3.1.1 Definitions of terms applicable to this test method may
as the standard. The Sl units given in parentheses are fdye found in Terminology E 1316.
information only.

1.6 This standard does not purport to address all of the4 APparatus
safety concerns, if any, associated with its use. It is the 4.1 Radiation Source (X-Ray or Gamma-Rasgelection of
responsibility of the user of this standard to establish approthe appropriate source is dependent upon variables regarding
priate safety and health practices and determine the applicathe weld being examined, such as material composition and
bility of regulatory limitations prior to useSpecific precau- thickness. The suitability of the source shall be demonstrated
tionary statements are given in Section 7. by attainment of the required image quality and compliance

1 This test method is under the jurisdiction of ASTM Committee E-7 on 2 Annual Book of ASTM Standardgol 03.03.
Nondestructive Testing and is the direct responsibility of Subcommittee E07.01 on 2 Available from ANST, 1711 Arlingate Plaza, PO Box 28518, Columbus, OH

Radiology (X and Gamma) Method. 43228-0518.
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with all other requirements stipulated herein. Guidance on th&. Materials
selection of the radiation source may be found in Guide E 1000 g 1 Recording Media-Recording media for storage of

and Practice E 1255. images shall be in a format agreed by the purchaser and
4.2 Manipulation System-Selection of the appropriate ma- supplier. This may include either analog or digital media.

nipulation system (where applicable) is dependent upon vari-

ables such as the size and orientation of the object being. Basis of Application

examined and the range of motions, speed of manipulation, and6.1 Personnel QualificatioA-NDT personnel shall be
smoothness of motion. The suitability of the manipulationqualified in accordance with a nationally recognized NDT
system shall be demonstrated by attainment of the requireplersonnel qualification practice or standard such as ANSI/
image quality and compliance with all other requirementsASNT-CP-189, SNT-TC-1A, MIL STD 410, or a similar
stipulated herein. Guidance on the selection of the manipuladocument. The practice or standard used and its applicable
tion system may be found in Practice E 1255. revision shall be specified in the contractual agreement be-

4.3 Imaging System+-Selection of the appropriate imaging tween the using parties. . _ _
system is dependent upon variables such as the size of the6-2 Qualification of Nondestructive Testing Ageneiels
object being examined and the energy and intensity of thépecified in the contractual agreement, NDT agencies shall be
radiation used for the examination. The suitability of thedualified and evaluated as described in Practice E 543. The

imaging system shall be demonstrated by attainment of thaPplicable edition of Practice E 543 shall be specified in the

required image quality and compliance with all other require_contrac.tual agreement. . o
6.3 Time of Examination-The time of examination shall be

ments stipulated herein. Guidance on the selection of an . . o
P accordance with 9.1 unless otherwise specified.

:;Tlfgérég system may be found in Guide E 1000 and Practicd! 6.4 Procedures and TechniquesThe procedures and tech-

) nigues to be utilized shall be as described in this test method
4.4 Image Processing SystemWhere agreed between pur- hiess otherwise specified. Specific techniques may be speci-
chaser and supplier, image processing systems may be used { in the contractual agreement.

noise reduction through image integration or averaging, Con- g 5 Extent of Examination-The extent of examination shall
trast enhancement and other image processing operations. pe in accordance with 8.3 unless otherwise specified.

4.5 Collimation—Selection of appropriate collimation is 6.6 Reporting Criteria/Acceptance CriteriaReporting cri-
dependent upon the geometry of the object being examined. féria for the examination results shall be in accordance with
is generally useful to select collimation to limit the primary Section 10 unless otherwise specified. Acceptance criteria shall
radiation beam to the weld and the immediately adjacent badae specified in the contractual agreement.
material in order to improve radioscopic image quality. 6.7 Reexamination of Repaired/Reworked Items

4.6 Filters and Masking—Filters and masking may be used Reexamination of repaired/reworked items is not addressed in

to improve image quality from contrast reductions caused byhis test method and if required shall be specified in the
low-energy scattered radiation. Guidance on the use of filter§ontractual agreement.
and masking can be found in Guide E 94.

4.7 Image Quality Indicators (IQB-Unless otherwise 7. Safety ) ) ] )
specified by the applicable job order or contract, image quality . 7.1 Radioscopic procedures shall comply with applicable
indicators shall comply with the design and identificationCity: State, and federal safety regulations.
requirements specified in Practices E 747 or E 1025.

. . . . 8. Requirements
4.8 Shims, Separate Blocks, or Like Sectieighims, sepa- 81p dure Requi unl herwi ified b
rate blocks, or like sections made of the same or radioscopi; S+ Procedure RequirementUniess otherwise specified by

cally similar materials (as defined in Practice E 1025) may béhe applicable job O(der or contract, r.adlosco.plc examination
used to facilitate image quality indicator positioning as de-ShaII .be perfprmed n accor(_jance with a written procedure.
i . . . . Specific requirements regarding the preparation and approval
scribed in 9.10.3. The like section should be geometrlcallyfth it d hall b db rchaser and
similar to the object being examined. o1 the WITEN procecures shall be as agreed by purchaser a
) o supplier. The production procedure shall address all applicable
4.9 Location and lIdentification MarkersLead numbers portions of this test method and shall be available for review
and letters should be used to designate the part number agging interpretation of the images. The written procedure shall
location number. The size and thickness of the markers shajhclude the following:
depend on the ability of the radioscopic technique to discern g.1.1 Material and thickness range to be examined,
the markers on the images. As a general rule, markers from g8.1.2 Equipment to be used, including specifications of
0.06 to 0.12 in. (1.5 to 3 mm) thick will suffice for most low source parameters (such as tube voltage, current, focal spot
energy (less than 1 MeV) X-ray and irididf}f radioscopy. For  size) and imaging equipment parameters (such as detector size,
higher energy (greater than 1 MeV and coffjltadioscopy, it field of view, electronic magnification, camera black level,
may be necessary to use markers that are thicker (0.12 in. @in),
mm) thick or more). In cases where the system being used 8.1.3 Examination geometry, including source-to-object dis-
provides a display of object position within the image, thistance, object-to-detector distance and orientation,
shall be acceptable as identification of object location. 8.1.4 Image quality indicator designation and placement,
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