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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 tures During Controlled Stimulatién

1.1 This guide identifies and describes standard procedures E 587 Practice for Ultrasonic Angle-Beam Examination by
and methods for nondestructive testing of advanced ceramics _the Contact Methddd _ . o
using radiology, ultrasonics, liquid penetrants, and acoustic E 650 Guide for Mounting Piezoelectric Acoustic Emission
emission. Sensoré _

1.2 This guide is to identify existing standards for nonde- E 664 Practice for Measurement of the Apparent Attenua-
structive testing that have been determined to be (or have been tion of Longitudinal Ultrasonic Waves by Immersion
modified to be) applicable to the examination of advanced Method® ) o _ o
ceramics. These standards have been generated by, and ar& 750 P.ractlce for Characterizing Acoustic Emission Instru-
under the jurisdiction of, ASTM Committee E-7 on Nonde- ~_Mmentatiod ' _
structive Testing. Selection and application of these standards E 797 Practice for Measuring Thickness by Manual Ultra-
to be followed must be governed by experience and the specific _SOnic Pulse-Echo Contact Metttod

requirements in each individual case, together with agreement E 976 Guide for Determining the Reproducibility of Acous-

1.3 The values stated in S| units are to be regarded as the E 999 Guide for Controlling the Quality of Industrial Ra-

standard. The inch-pound units given in parentheses are for _diographic Film Processifg
information only. E 1000 Guide for Radioscopy

safety concerns, if any, associated with its use. It is the _Search U”ié o o .
priate safety and health practices and determine the applica- eters

bility of regulatory limitations prior to use. E 1106 Method for Primary Calibration of Acoustic Emis-
sion Sensors

2. Referenced Documents E 1165 Test Method for Measurement of Focal Spots of
2.1 ASTM Standards: Industrial X-Ray Tubes by Pinhole Imagihg
E 94 Guide for Radiographic Testiag E 1208 Test Method for Fluorescent Liquid Penetrant Ex-
E 114 Practice for Ultrasonic Pulse-Echo Straight-Beam amination Using the Lipophilic Post-Emulsification Pro-

Examination by the Contact Meth®d cess

E 165 Test Method for L|qu|d Penetrant Examinaﬁon E 1209 Test Method for Fluorescent LIqUId Penetrant Ex-

E 317 Practice for Evaluating Performance Characteristics _amination Using the Water-Washable Pro€ess
of Ultrasonic Pulse-Echo Testing Systems Without the Use E 1210 Test Method for Fluorescent Liquid Penetrant Ex-

of Electronic Measurement Instrumehts amination Using the Hydrophilic Post-Emulsification Pro-
E 494 Practice for Measuring Ultrasonic Velocity in Mate- cess o
rials? E 1219 Test Method for Fluorescent Liquid Penetrant Ex-

E 569 Practice for Acoustic Emission Monitoring of Struc- ~_amination Using the Solvent-Removable Prodess
E 1220 Test Method for Visible Penetrant Examination

- Using the Solvent-Removable Procéss
1This guide is under the jurisdiction of ASTM Committee C-28 on Advanced ~E 1254 Guide for Storage of Radiographs and Unexposed
Ceramics and is the direct responsibility of Subcommittee C28.02 on Design and  |[ndustrial Radiographic Filnts

Evaluation. . .
Current edition approved May 10, 1999. Published August 1999. Originally E 1255 Practice for Radlosco?)y

published as C 1175 —91. Last previous edition C 1175 —99.
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E 1316 Terminology for Nondestructive Examinatiéns of transmission densitometers used for the measurement of
E 1324 Guide for Measuring Some Electronic Characterisradiographic film density. The test is not intended to qualify the

tics of Ultrasonic Examination Instrumefts radiographs measured by transmission densitometers cali-
E 1390 Guide for llluminators Used for Viewing Industrial brated in accordance with this practice.
Radiograph$ 6.3 Guide E 1000 is a guide for tutorial purposes only and

E 1411 Practice for Qualification of Radioscopic Systtms gytlines the general principles of radioscopic imaging. This
E 1441 Guide for Computed Tomography (CT) Imading  guide describes practices and image quality measuring systems
E 1453 Guide for Storage of Media That Contains Analogor real-time and near real-time non-film detection, display, and
or Digital Radioscopic Data _ _recording of radioscopic images. These images, used in mate-
E 1570 Practice for Computed Tomographic (CT) Exami-jjyis inspection, are generated by penetrating radiation passing
natior . - .. ... through the subject material and producing an image on the
E 1647 Practice for Determining Contrast Sensitivity in yetecting medium. The image detection and display techniques

Radioscopy are nonfilm, but the use of ic fi
X , photographic film as a means for
E 1672 Guide to Computed Tomography (CT) System Sebermanent recording of the image is not precluded.

lectior? , : .
E 1695 Test Method for Measurement of Computed Tomog-. 6'3'f1 Suhmmary O]f Gl(le_d&GUl_de E 130(? outl:jnes tt?e_ prac-f
raphy (CT) System Performarfce tices for the use of radioscopic methods and techniques for

E 1781 Practice for Secondary Calibration of Acousticmaterials examinations. It is intended to provide a basic
Emission Transducets understanding of the method and the techniques involved. The

E 1817 Practice for Controlling Quality of Radiological selection of an imaging device, radiation source, and radiologi-
Examination by Using Representative Quality IndicatorsC@l and optical techniques to achieve a specified quality in

(RQIsY radioscopic images is described.
) 6.3.2 Significance and Use-Radioscopy is a versatile non-
3. Terminology destructive means for examining an object. It provides imme-

3.1 Definitions—For definitions of terms used in this guide, diate information regarding the nature, size, location, and
refer to Terminology E 1316, Section F for liquid penetrants,distribution of imperfections, both internal and external. It also
Section | for ultrasonics, Section D for radiology, and Sectionprovides a rapid check of the dimensions, mechanical configu-

B for acoustic emission. ration, and the presence and positioning of components in a
4. Sianifi q mechanism. It indicates in real-time the presence of structural
- Significance and Use or component imperfections anywhere in a mechanism or an

4.1 This guide is a compilation of standards intended taassembly. Through manipulation, it may provide three-
provide assistance in selecting appropriate nondestructive egimensional information regarding the nature, sizes, and rela-
amination for advanced ceramics, and in turn, to provideive positioning of items of interest within an object, and can be
guidance for performing the examination, as well as ensuringurther employed to check the functioning of internal mecha-
the proper performance of the equipment. nisms. Radioscopy permits timely assessments of product
integrity, and allows prompt disposition of the product based
5. Apparatus

. o on acceptance standards. Although closely related to the

5.1 Use the equipment as specified in each standard.  ragiographic method, it has much lower operating costs in
terms of time, manpower, and material. Long-term records of
i the radioscopic image may be obtained through motion-picture

6.1 Terminology _ recording (cinefluorography), video recording, or “still” pho-

6.1.1 Terminology E 1316, Section D, covers the consensug,q anhs’ using conventional cameras. The radioscopic image
definitions used to describe the various aspects of radiology ay be electronically enhanced, digitized, or otherwise pro-

materials. . . : . )
. . e cessed for improved visual image analysis or automatic,
6.1.2 Significance and UseThe identification and use of computer-aided analysis, or both.

common terms and definitions are necessary to ensure proper ) . L . .
communication between producers, examiners, and users of6'4 Practice E 1255 provides application details for radio-

both nondestructive examination equipment and technique%COpiC examination using penetrating radiation. This includes
and advanced ceramics. real-time radioscopy and, for the purposes of this standard,

6.2 Practice E 1079 covers the calibration of transmissiofj2dioscopy where the motion of the test object must be limited
densitometers used to perform radiographic film density mealcommonly referred to as near-real-time radioscopy). Since the
surements. techniques involved and the applications for radioscopic ex-

6.2.1 Summary of Practice-Practice E 1079 describes the @mination are diverse, this practice is not intended to be
necessary apparatus (film strips and instrument), measuremdifpiting or restrictive, but rather to address the general appli-
procedure, recording requirements, and periods of verificatiof@tions of the technology and thereby facilitate its use.
for calibrating transmission densitometers. 6.4.1 The general principles discussed in Practice E 1255

6.2.2 Significance and UseAttaining proper film density apply broadly to penetrating radiation radioscopic systems.
is important to the establishment of valid radiographic film.However, this document is written specifically for use with
Practice E 1079 provides a means of evaluating the reliabilit)X-ray and gamma-ray systems. Documents

6. Radiology
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6.4.2 Summary of Practice-Manual evaluation as well as deterioration that may have occurred due to tube age, tube
computer-aided automated radioscopic examination systenwverloading, and the like. This would entail the production of
are used in a wide variety of penetrating radiation examinatiom focal spot radiograph (with the pinhole method) and an
applications. A simple manual evaluation radioscopic examievaluation of the resultant image for pitting, cracking, and the
nation system might consist of a radiation source and a directliike.
viewed fluorescent screen, suitably enclosed in a radiation- N .

. ote 2—The X-ray tube manufacturer may be contacted for nominal
protective _enclospre. At t_he _other extreme, a comp!ex autog ., spot dimensions.
mated radioscopic examination system might consist of an
X-ray source, a robotic test part manipuiator, a radiation- 6.5.2 Signiﬁcance and Use-One of the factors aﬁecting the
protective enclosure, an electronic image detection system, @uality of a radiographic image is geometric unsharpness. The
closed circuit television image transmission system, a digitafiégree of geometric unsharpness is dependent upon the focal
image processor, a video dispiay, and a d|g|ta| image archivinéize of the radiation source, the distance between the source
System_ All system Components are Supervised by the hoﬁnd the ObjeCt to be radiographed, and the distance between the
computer, that incorporates the software necessary to not or;%@e‘?t to be radiographed and the film. This test method allows
operate the system components, but to make accept/rej user to determine the focal size of the X-ray source and to
decisions as well. Systems having a wide range of capabilitiedse this result to establish source-to-object and object-to-film
between these extremes can be assembled using availatlistances appropriate for maintaining the desired degree of
components. Guide E 1000 lists many different system congd€ometric unsharpness.
figurations. 6.6 Guide E 999 establishes guidelines that may be used for

6.4.3 While Practice E 1255 outlines the approach to béhe control and maintenance of industrial radiographic film
taken in applying radioscopic real-time examination tech-Processing equipment and materials. The provisions in this
niqueS, a Suppiementai document is required Covering thoﬁ.llde are intended to control the rellablllty of the chemical
areas where agreement between the pro¥ided uset of process only and are not intended for controlling the accept-
radioscopic examination services is required. Generally, thos@bility or quality of industrial radiographic films or of the
areas are application-specific and performance-related, coveRaterials or products radiographed.
ing such areas as system configuration, equipment qualifica- 6.6.1 Summary of Guide-Guide E 999 provides instruc-
tion, performance measurement, and interpretation of resultgions for the mixing of radiographic processing chemicals for

6.4.4 Significance and UseAs with conventional radiog- Poth manual and automatic processes and for their storage,
raphy, radioscopic examination is broadly applicable to anyeplenishment, and cautions about temperature, deterioration,
material or test object through which a beam of penetratingtnd contamination. Recommendations are provided for both
radiation may be passed and detected, including metal§hanual and automated processing of film. Instructions are
plastics, ceramics, composites, and other nonmetallic mater@iven for the activity testing of processing solutions and for
als. In addition to the benefits normally associated withmaintenance of records.
radiography, radioscopic examination is a dynamic, filmless 6.6.2 Significance and UseEffective use of these guide-
technique, allowing the test part to be manipulated and imaginfines aids in controlling the consistency and quality of indus-
parameters optimized while the test object is undergoindfial radiographic film processing. Improper processing can
examination. Recent technological advances in the area &fscure the desired radiographic detail even though the proper
projection imaging, detectors, and digital image processingadiographic procedure may have been used. The necessity of
provide acceptable sensitivity for a wide range of applications@Pplying specific control procedures such as those described in

6.5 Test Method E 1165 provides instructions for determinthis guide is dependent, to a certain extent, on the degree to
ing the length and width dimensions of line focal spots inwhich a facility adheres to good processing practices as a
industrial X-ray tubes (see Note 1). This determination is basefnatter of routine procedure.
on the measurement of an image of a focal spot that has been6.7 Guide E 1254 covers the control and maintenance of
radiographically recorded with a “pinhole” projection/imaging industrial radiographs and unexposed films used for industrial
technique. radiography.

6.7.1 Summary of Guide-Guide E 1254 provides recom-
mendations for storage of unexposed film including tempera-
_ i ture and humidity for both opened and unopened containers.

6.5.1 Test Method E 1165 may not yield meaningful results=or completed radiographs, recommendations are relative to
F)n focal SpOtS whose I’.Iomlnal size is less than 0.3 mm (Ool'ébsting for proper processing to minimize aging Stain, to
in. (see Note 2)). This test method may also be used t@nclosure (interleaving) materials, and to storage area condi-
determine the presence or extent of focal spot damage @fons including air impurities, temperature, humidity, and fire

resistance.
- 6.7.2 Significance and Use-Poor storage practice can ren-

3 As used within this guide, the provider of radioscopic services refers to theder unexposed film unusable for radiography and exposed
entity that physically provides the radioscopic services. The provider may be a paftadiographs can become so degraded as to be uninterpretable
of the same organization as the user, or an outside organization. _for later reference. The provisions of Guide E 1254 are

As used within this guide, the user of radioscopic services refers to the entity . . . .
that requires the radioscopic services. The user may be a part of the sarﬂQtendEd to control the qua“ty of industrial radlographs and
organization as the provider or an outside organization. unexposed films only and are not inte@@mmhe

Note 1—Line focal spots are associated with vacuum X-ray tubes
whose maximum voltage rating does not generally exceed 500 kV.
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acceptability of the materials or products radiographed. Thepecific applications. The manufacturer of the radioscopic
necessity for applying specific control procedures such as thosystem, as well as the user, require a common basis for
described in this guide is dependent to a certain extent, on theetermining the performance level of the radioscopic system.
degree to which a user adheres to good processing and storages.9.4.2 Practice E 1411 does not purport to provide a
practices as matter of routine procedure. method to measure the performance of individual radioscopic
6.8 Guide E 1390 provides the recommended requirementsystem components which are manufactured according to a
for illuminators used for viewing film radiographs using variety of industry standards. Practice E 1411 covers measure-
transmitted light. ment of the combined performance of the radioscopic system
6.8.1 Significance and Use The function of the illuminator elements when operated together as a functional radioscopic
is to provide sufficient illumination and viewing capabilities to system.
visually review industrial film radiographs by light transmitted  6.9.4.3 Practice E 1411 addresses the performance of radio-
through them for the purpose of identification and interpretascopic systems in the static mode only. Radioscopy can also be
tion of images. a dynamic, real-time or near real-time examination technique
6.9 Practice E 1411 provides test and measurement detaighich can allow test-part motion as well as parameter changes
for measuring the performance of X-ray and Gamma rayduring the radioscopic examination process. The use of Prac-
radioscopic systems. Radioscopic examination applications atee E 1411 is not intended to be limiting concerning the use of
diverse. Therefore, system configurations are also diverse arndle dynamic properties of radioscopy. Users of radioscopy are
constantly changing as the technology advances. cautioned that the dynamic aspects of radioscopy can have
6.9.1 Practice E 1411 is intended as a means of initiallypeneficial as well as detrimental effects upon system perfor-
qualifying and requalifying a radioscopic system for a specifiednance and must be evaluated on a case-by-case basis.
application by determining its performance level when oper- 6.9.4.4 The qualification procedures are intended to bench-
ated in a static mode. System architecture including the meamaark radioscopic system performance under selected operating
of radioscopic examination record archiving and the methodonditions to provide a measure of system performance.
for making the accept/reject decision are also unique systemualification shall not restrict operation of the radioscopic
features and their effect upon system performance must bsystem at other radioscopic examination parameter settings
evaluated. which may provide improved performance on actual test
6.9.2 The general principles, as stated in Practice E 141Dbjects.
apply broadly to transmitted-beam penetrating radiation radios- 6.9.4.5 Radioscopic system performance measured pursuant
copy systems. Other radioscopic systems, such as those epo-Practice E 1411 does not guarantee the level of performance
ploying neutrons and Compton back-scattered X-ray imagingvhich may be realized in actual operation. The effects of test
techniques, are not covered as they may involve equipment anghrt-geometry and test part-generated scattered radiation can-
application details unique to such systems. not be reliably predicted by a standardized test. All radioscopic
6.9.3 Summary of Practice systems age and degrade in performance as a function of time.
6.9.3.1 Practice E 1411 provides a standardization procéVlaintenance and operator adjustments, if not correctly made,
dure for the initial qualification and requalification of a can adversely affect the performance of radioscopic systems.
radioscopic system to establish radioscopic examination capa- 6.9.4.6 The performance of the radioscopic system operator
bilities for a specified range of applications. in manual and semi-automatic radioscopic systems is not taken
6.9.3.2 Practice E 1411 is intended for use in associatiomto account in Practice E 1411 and can have a major effect
with a standard practice governing the use of radioscopicipon radioscopic system performance. Operator qualifications
examination, such as Practice E 1255. (See 6.4.) are an important aspect of system operation and should be
6.9.3.3 Practice E 1411 specifies the procedures to be use@vered in a separate written procedure.
in determining the performance level of the radioscopic sys- 6.10 Guide E 1441 provides a tutorial introduction to the
tem. Unique system features, including component selectionechnology and terminology of CT. It deals extensively with
system architecture, programmability and image archivinghe physical and mathematical basis of CT, discusses the basic
capabilities are important factors and are taken into account ihardware configuration of all CT systems, defines a compre-
this practice. The overall system performance level, as well akensive set of fundamental CT performance parameters, and
key system features, are to be recorded in a qualificatiopresents a useful method of characterizing and predicting
document which shall qualify the performance level of the totalsystem performance. Also, extensive descriptions of terms and
radioscopic system. references to publications relevant to the subject are provided.
6.9.4 Significance and Use 6.10.1 Summary of Guide-Computed tomography (CT) is
6.9.4.1 As with conventional radiography, radioscopic ex-a radiographic method that provides an ideal examination
amination is broadly applicable to the many materials and tedechnique whenever the primary goal is to locate and size
object configurations which may be penetrated with X-rays oplanar and volumetric detail in three dimensions. Because of
gamma rays. The high degree of variation in architecture anthe relatively good penetrability of X rays, as well as the
performance among radioscopic systems due to componerensitivity of absorption cross sections to atomic chemistry, CT
selection, physical arrangement and test object variablepermits the nondestructive physical and, to a limited extent,
makes it necessary to establish the level of performance whicthemical characterization of the internal structure of materials.
the selected radioscopic system is capable of achieving iAlso, since the method is X-ray basecDo@.ijm@ﬂtgell
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to metallic and non-metallic specimens, solid and fibrousdiographic film selection, processing, viewing and storage; and

materials, and smooth and irregularly surfaced objects. Whemaintenance of inspection records.

used in ConjUnCtion with other nondestructive evaluation 6.12.2 Significance and UseGuide E-94 is genera”y ap-

(NDE) methods, such as ultrasound, CT data can providgjicable to available materials, processes, and techniques

evaluations of material integrity that cannot currently bewhere industrial X-ray films are used as the recording media.

provided nondestructively by any other means. Radiography will be consistent in sensitivity and resolution
6.10.2 Significance and Use only if the effects of all details of techniques such as geometry,
6.10.2.1 Guide E 1441 provides a tutorial introduction tofilm, filtration, viewing, etc., are properly established and

the theory and use of computed tomography. Guide E 144aintained.

begins with an overview intended for the interested reader with 613 practice E-1570 provides procedural information for

a general technical background. Subsequent, more technicgbrforming computed tomographic examinations.

sections describe the physical and mathematical basis of C 6.13.1 The CT systems addressed in this practice utilize a

tech_nology, the hardware and sofiware requirements of C-Eet of X-ray transmission measurements made along a set of
equipment, and the fundamental measures of CT performanig

Guide E 1441 includes an extensive glossary (with discussio aths through the_test object for many_dlff_er_e_nt directions.
of CT terminoloav and an extensive list of references t mor ach of the transmission measurements is digitized and s_tored
: gy . . "% a computer, where they are subsequently normalized,

technical publ_lcatlons on the SUbJe.Ct.'.MOSt |mporiantly, GUIOIecqfrrected, and reconstructed by one of a variety of techniques.
E 1441 establishes consensus definitions for basic measures 0 .
CT performance, enabling purchasers and suppliers of CT 6-13.2 Summary of Practice
Systems and services to communicate unambiguousiy with 6.13.2.1 Practice E-1570 describes CT that can be used to
reference to a recognized standard. Guide E 1441 also providgg,tablish procedures for nondestructive testing and evaluation.
a few carefully selected equations relating measures of CRRequirements in this practice are intended to control the
performance to key system parameters. reliability and quality of the CT images.

6.10.2.2 Guide E 1441 is intended to satisfy two general 6.13.2.2 CT systems are composed of a number of sub-
needs for users of industrial CT equipmeri} the need for a  Systems. The function served by each subsystem is common in
tutorial guide addressing the general principles of X-ray CT aglmost all CT scanners. The practice describes the following
they apply to industrial imaging; and Z) the need for a subsystems: sources of penetrating radiation detector(s), me-
consistent set of CT performance parameter definitions, includshanical scanning system, and computer system. The computer
ing how these performance parameters relate to CT systefystem includes image reconstruction software/hardware, im-
specifications. Potential users and buyers, as well as expegge display/analysis system, data storage system, and operator
enced CT inspectors, will find Guide E 1441 a useful source ofnterface.
information for determining the suitability of CT for particular ~ 6.13.2.3 The practice describes and defines the procedures
examination problems, for predicting CT system performancéor establishing and maintaining quality control of CT exami-
in new situations, and for developing and prescribing new scanation services.

procedures. 6.13.2.4 The extent to which a CT image faithfully repro-
6.11 Guide E 1453 provides for the control and maintenanceuces an object or a feature within an object is influenced by
of recorded and unrecorded media of analog or digital elecspatial resolution, statistical noise, slice plane thickness, and
tronic data from industrial radioscopy. artifacts of the imaging system. Operating parameters should
6.11.1 Significance and Use strike an overall balance between image quality, inspection
6.11.1.1 The provisions of Guide E 1453 intended to controlime, and cost. These parameters should be considered for CT
and maintain the quality of industrial electronic data fromsystem configurations, components and procedures. The setting
radioscopy and unrecorded media only and are not intended f@énd optimization of CT system parameters are discussed in this
controlling the acceptability of the materials or productspractice. Also, provided are methods for the measurement of
examined. It is further intended that Guide E 1453 be used a€T system performance.
an adjunct to Guide E 1000, Practice E 1255, and Terminology 6.13.3 Significance and Use-Practice E-1570 is applicable
E 1316. (See 6.1, 6.3, and 6.4, respectively.) for the systematic assessment of the internal structure of a
6.11.1.2 The necessity for applying specific control proceimaterial or assembly. It may be used to prescribe CT operating
dures such as those described in Guide E 1453 is dependentgmcedures. It provides a basis for the formation of a program
a certain extent on the degree to which the user adheres to goéat quality control and its continuation through calibration,
recording and storage practices as a matter of routine procetandardization, reference samples, inspection plans and pro-
dure. cedures. Typical applications of this practice are expected to be
6.12 Guide E-94 provides information for X-ray and for final acceptance examinations required by purchase order
gamma-ray radiographic examination as applied to industriar specification.
radiographic film recording. 6.14 Practice E-1647 covers the design and materials
6.12.1 Summary of Guide-The guide discusses preferred selection of a contrast sensitivity measuring gage used to
practice and incorporates a bibliography for additional infor-determine the minimum change in material thickness of density
mation. It covers types of materials to be examined; radiothat may be imaged without regard to spatial resolution
graphic examination techniques and production methods; rdimitations when using a radioscopic i@wments

. Document Sharing Hub

Full document details: ASTM C1175-99a


http://www.avadocuments.com/doc/astm-c1175-99a
http://www.avadocuments.com/doc/astm-c1175-99a

