E1316-02a Standard Terminology for Nondestructive Examinations

E07.92Developed by Subcommittee: 

Book of Standards Volume: 03.03
1. Scope
1.1 This standard defines the terminology used in the standards prepared by the E07 Committee on Nondestructive Testing. These nondestructive testing (NDT) methods include: acoustic emission, electromagnetic testing, gamma- and X-radiology, leak testing, liquid penetrant examination, magnetic particle examination, neutron radiology and gaging, ultrasonic examination, and other technical methods. 

1.2 Section A defines terms that are common to multiple NDT methods, whereas, the subsequent sections define terms pertaining to specific NDT methods. An alphabetical list of the terms defined in this standard is given in Appendix X1, which also identifies the section in which each term is defined.

1.3 As shown on the chart below, when nondestructive testing produces an indication, the indication is subject to interpretation as false, nonrelevant or relevant. If it has been interpreted as relevant, the necessary subsequent evaluation will result in the decision to accept or reject the material. With the exception of accept and reject, which retain the meaning found in most dictionaries, all the words used in the chart are defined in Section A. 

E94-00 Standard Guide for Radiographic Examination

E07.01Developed by Subcommittee: 
DOD Adopted; Building Codes; 
Book of Standards Volume: 03.03

1. Scope
1.1 This guide covers satisfactory X-ray and gamma-ray radiographic examination as applied to industrial radiographic film recording. It includes statements about preferred practice without discussing the technical background which justifies the preference. A bibliography of several textbooks and standard documents of other societies is included for additional information on the subject. 

1.2 This guide covers types of materials to be inspected; radiographic testing techniques and production methods; radiographic film selection, processing, viewing, and storage; maintenance of inspection records; and a list of available reference radiograph documents. 

Note 1-Further information is contained in Guide E999, Practice E1025, Test Method E1030, and Method E1032. 

1.3 Interpretation and Acceptance Standards -Interpretation and acceptance standards are not covered by this guide, beyond listing the available reference radiograph documents for castings and welds. Designation of accept - reject standards is recognized to be within the cognizance of product specifications and generally a matter of contractual agreement between producer and purchaser. 

1.4 Safety Practices -Problems of personnel protection against X rays and gamma rays are not covered by this document. For information on this important aspect of radiography, reference should be made to the current document of the National Committee on Radiation Protection and Measurement, Federal Register, U.S. Energy Research and Development Administration, National Bureau of Standards, and to state and local regulations, if such exist. 

1.5 This standard does not purport to address all of the safety problems, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. (See 1.4.)

1.6 If an NDT agency is used, the agency shall be qualified in accordance with Practice E543. 

E1742-00 Standard Practice for Radiographic Examination

E07.01Developed by Subcommittee: 
DOD Adopted; 
Book of Standards Volume: 03.03

1. Scope
1.1 This practice establishes the minimum requirements for radiographic examination for metallic and nonmetallic materials. 

1.2 Applicability -The criteria for the radiographic examination in this practice are applicable to all types of metallic and nonmetallic materials. The requirements expressed in this practice are intended to control the quality of the radiographic images and are not intended to establish acceptance criteria for parts and materials. 

1.3 Basis of Application -There are areas in this practice that may require agreement between the cognizant engineering organization and the supplier, or specific direction from the cognizant engineering organization. These items should be addressed in the purchase order or the contract.

1.3.1 DoD contracts, 2.10. 

1.3.2 Personnel qualification, 5.1.1. 

1.3.3 Agency qualification, 5.1.2. 

1.3.4 Digitizing techniques, 5.4.5. 

1.3.5 Alternate image quality indicator (IQI) types, 5.5.3. 

1.3.6 Examination sequence, 6.6. 

1.3.7 Non-film techniques, 6.7. 

1.3.8 Radiographic quality levels, 6.9. 

1.3.9 Film density, 6.10. 

1.3.10 IQI qualification exposure, 6.13.3. 

1.3.11 Non-requirement for IQI, 6.18.4. 

1.3.12 Examination coverage for welds, A2.2.2. 

1.3.13 Electron beam welds, A2.3. 

1.3.14 Geometric unsharpness, 6.23. 

1.3.15 Responsibility for examination, 6.27.1. 

1.3.16 Examination report, 6.27.2. 

1.3.17 Retention of radiographs, 6.27.8. 

1.3.18 Storage of radiographs, 6.27.9. 

1.3.19 Reproduction of radiographs, 6.27.10 and 6.27.10.1. 

1.3.20 Acceptable parts, 6.28.1. 

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. 

E1444-01 Standard Practice for Magnetic Particle Examination

E07.03Developed by Subcommittee: 
DOD Adopted; 
Book of Standards Volume: 03.03

1. Scope
1.1 This practice establishes minimum requirements for magnetic particle examination used for the detection of surface or slightly subsurface discontinuities in ferromagnetic material. Guide E 709 can be used in conjunction with this practice as a tutorial.

Note 1--This Practice replaces MIL-STD-1949.

1.2 The magnetic particle examination method is used to detect cracks, laps, seams, inclusions, and other discontinuities on or near the surface of ferromagnetic materials. Magnetic particle examination may be applied to raw material, billets, finished and semifinished materials, welds, and in-service parts. Magnetic particle examination is not applicable to nonferromagnetic metals and alloys such as austenitic stainless steels. See for additional information.

1.3 All areas of this Practice may be open to agreement between the Cognizant Engineering Organization and the supplier, or specific direction from the Cognizant Engineering Organization.

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use

E164-97 Standard Practice for Ultrasonic Contact Examination of Weldments

E07.06Developed by Subcommittee: 
DOD Adopted; Building Codes; 
Book of Standards Volume: 03.03
1. Scope
1.1 This practice covers techniques for the ultrasonic A-scan examination of specific weld configurations joining wrought ferrous or aluminum alloy materials to detect weld discontinuities (Note 1). The reflection method using pulsed waves is specified. Manual techniques are described employing contact of the search unit through a couplant film or water column. 

1.2 This practice utilizes angle beams or straight beams, or both, depending upon the specific weld configurations. Practices for special geometries such as fillet welds and spot welds are not included. The practice is intended to be used on thicknesses of 0.250 to 8 in. (6.4 to 203 mm). 

Note 1-This practice is based on experience with ferrous and aluminum alloys. Other metallic materials can be examined using this practice provided reference standards can be developed that demonstrate that the particular material and weld can be successfully penetrated by an ultrasonic beam. Note 2-For additional pertinent information see Practice E317, Terminology E1316, and Practice E587. 

1.3 Values stated in inch-pound units are to be regarded as the standard. SI units are given for information only. 

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. 

E1417-99 Standard Practice for Liquid Penetrant Examination

E07.03Developed by Subcommittee: 
DOD Adopted; 
Book of Standards Volume: 03.03
1. Scope
1.1 This practice establishes the minimum requirements for conducting liquid penetrant examination of nonporous metal, and nonmetal components. 

Note 1-When coordinated through the Department of Defense (DoD) this practice will be a direct replacement of MIL-STD-6866. 

1.2 The penetrant examination processes described in this practice are applicable to in-process, final, and maintenance (in-service) inspections. These processes are applicable for the detection of discontinuities, such as lack of fusion, corrosion, cracks, laps, cold shuts, and porosity, that are open or connected to the surface of the component under examination.

1.3 Caution must be exercised in the usage of elevated temperature with components manufactured from thermoplastic materials. Also, some cleaners, penetrants, and developers can have a deleterious effect on nonmetallic materials such as plastics. Prior to examination, tests should be conducted to ensure that none of the cleaning or inspection materials are harmful to the components to be examined.

1.4 The values stated in inch-pound units are regarded as standard. The SI units given in parentheses are for information only.

1.5 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. Specific precautionary statements are given in Notes 3 and 4.

E376-03 Standard Practice for Measuring Coating Thickness by Magnetic-Field or Eddy-Current (Electromagnetic) Examination Methods

E07.07Developed by Subcommittee: 
DOD Adopted; 
Book of Standards Volume: 03.03
1. Scope
1.1 This practice covers the use of magnetic- and eddy-current-type thickness instruments (gages) for nondestructive thickness measurement of a coating on a metal substrate. 

1.2 More specific uses of these instruments are covered by the following test methods issued by ASTM: Test Methods B 244, B 499, B 530, D 1186, D 1400, and G 12. 

1.3 The values stated in SI units are to be regarded as standard. The inch-pound units in parentheses are for information only and may be approximate.

1.4 Measurements made in accordance with this test method will be in compliance with the requirements of ISO International Standard 2178 as printed in 1982. 

1.5 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. 
BIBLIOGRAFIA SOBRE ENSAYOS NO DESTRUCTIVOS
ENSAYOS NO DESTRUCTIVOS

Libros

AMERICAN SOCIETY FOR METALS. Metals Handbook, Volumen 11-Nondestructive Inspection and Quality Control -. Pagina 399. Biblioteca UPB

AVNER, Sydney H. Introducción a la Metalurgia Física. McGraw Hill 2ª Edición.
Capitulo 1. Paginas. 58, 59, 60. 

RAMÍREZ Gómez, Francisco. Introducción a Los Métodos No Destructivos de Control de Calidad de Los Materiales. 3ª Edición. Madrid. Biblioteca de Endicontrol Ltda.

TORRES, Nelson y Otros. Introducción a Los Principales Métodos de Ensayos No Destructivos. Bogotá. Instituto de Asuntos Nucleares. 1987. Biblioteca de Endicontrol Ltda.

Varios Autores. ASM Handbook, Volumen 17 - Nondestructive Evaluation and Quality Control -. 5a Edición. Pagina 49. Biblioteca UPB

Paginas Web

http://www.asnt.org/certification/guide.htm

http://www.asnt.org/whatndt/whatndt.htm

http://www.cartif.es/mantenimiento/end.html

http://www.csndt.org/
Introducción.

http://www.bindt.org/


LÍQUIDOS Penetrantes

Libros

AMERICAN SOCIETY FOR METALS. Metals Handbook, Volumen 11-Nondestructive Inspection and Quality Control -. Página 20. Biblioteca UPB.

ASTM. 1979 Annual Book of ASTM Standards, Parte 11 - Metallography; Nondestructive Testing -. Página 329. Biblioteca UPB.

AVNER, Sydney H. Introducción a la Metalurgia Física. McGraw Hill 2ª Edición.
Capitulo 1. Página 66. Biblioteca Comfama San Ignacio. 

FERNÁNDEZ Hatre, Alfonso y Otros. Ensayos No Destructivos Por Líquidos Penetrantes y Partículas Magnéticas. Instituto de Fomento Regional. 1996. Biblioteca UPB.

TORRES, Nelson y Otros. Introducción a Los Principales Métodos de Ensayos No Destructivos. Bogotá. Instituto de Asuntos Nucleares. 1987. Biblioteca de Endicontrol Ltda.

Varios Autores. ASM Handbook, Volumen 17 - Nondestructive Evaluation and Quality Control -. 5a Edición. Pagina 71. Biblioteca UPB.

Paginas Web

http://www.chaski.com/pqi/dye.htm

http://www.controlcalidadend.com/ingles/f_ensayos.html
Segundo, tercer y cuarto párrafo. (Definitions)

http://www.csndt.org/
Primer Párrafo

http://www.geocisa.es/laborato/industri/epagind.htm

http://www.ndt.net/article/0698/hayes/hayes.htm

http://pages.hotbot.com/edu/mabartie/LIQPEN2.html

http://www.pivico.com.mx/super.htm
Segundo párrafo.

http://www.termografia.com/termografia/index2.htm

http://www.terra.es/personal/ecalvog/Inspecciones_en_soldaduras.htm
Séptimo párrafo.

http://www.usuarios.com/ib308298/pagina_lp.htm
(Ver también: Preparación y limpieza de la pieza, Aplicación del Penetrante, Eliminación del exceso de Penetrante, Aplicación del Revelador, Inspección final de la pieza)


PARTÍCULAS MAGNÉTICAS

Libros

AMERICAN SOCIETY FOR METALS. Metals Handbook, Volumen 11-Nondestructive Inspection and Quality Control -. Pagina 44. Biblioteca UPB.

ASTM. 1979 Annual Book of ASTM Standards, Parte 11 – Metallography; Nondestructive Testing -. Página 379. Biblioteca UPB.

AVNER, Sydney H. Introducción a la Metalurgia Física. McGraw Hill 2ª Edición.
Capitulo 1. Página 62. Biblioteca Comfama San Ignacio.

FERNÁNDEZ Hatre, Alfonso y Otros. Ensayos No Destructivos Por Líquidos Penetrantes y Partículas Magnéticas. Instituto de Fomento Regional. 1996.

TORRES, Nelson y Otros. Introducción a Los Principales Métodos de Ensayos No Destructivos. Bogotá. Instituto de Asuntos Nucleares. 1987

Varios Autores. ASM Handbook, Volumen 17 - Nondestructive Evaluation and Quality Control -. 5a Edición. Pagina 89. Biblioteca UPB.

Paginas Web

http://www.controlcalidadend.com/ingles/f_ensayos.html
Segundo, tercer y cuarto párrafo. (Definitions)

http://www.csndt.org/
Segundo Párrafo

http://www.geocisa.es/laborato/industri/epagind.htm

www.infoabc.com/llogsa/asme7.html

http://www.ndt.net/article/0698/hayes/hayes.htm

http://www.pivico.com.mx/super.htm
Tercer párrafo


http://www.termografia.com/termografia/index2.htm

http://www.terra.es/personal/ecalvog/Inspecciones_en_soldaduras.htm
Sexto párrafo


Ultrasonido

Libros

AMERICAN SOCIETY FOR METALS. Metals Handbook, Volumen 11-Nondestructive Inspection and Quality Control. Pagina 161. Biblioteca UPB.

ASTM. 1979 Annual Book of ASTM Standards, Parte 11 – Metallography; Nondestructive Testing -. Pagina 291. Biblioteca UPB.

ASNT. Radiographic Test Method and Ultrasonic Test Method, Levels I, II, III. A Columbus, Ohio. The American Society for Non Destructive Testing. 1980. Biblioteca UPB

AVNER, Sydney H. Introducción a la Metalurgia Física. McGraw Hill 2ª Edición.
Capitulo 1. Página 67. Biblioteca Comfama San Ignacio.

RAMÍREZ Gómez, Francisco. Introducción a Los Métodos No Destructivos de Control de Calidad de Los Materiales. 3ª Edición. Madrid. Biblioteca UPB.

TORRES, Nelson y Otros. Introducción a Los Principales Métodos de Ensayos No Destructivos. Bogotá. Instituto de Asuntos Nucleares. 1987. Biblioteca de Endicontrol Ltda.

Varios Autores. ASM Handbook, Volumen 17 - Nondestructive Evaluation and Quality Control -. 5a Edición. Pagina 231. Biblioteca UPB.

Paginas Web

http://www.cartif.es/mantenimiento/end.html

http://www.csndt.org/
Quinto Párrafo

http://www.controlcalidadend.com/ingles/f_ensayos.html
Segundo, tercer y cuarto párrafo. (Definitions)

http://www.geocisa.es/laborato/industri/epagind.htm

http://www.ndt.net/article/0698/hayes/hayes.htm

http://www.ndt.net/article/v05n09/berke/berke1.htm

http://www.ndt.net/publicat/bibliog/chapman.htm
Capitulo 1 (Buscar donde dice Chapter 1 – Introduction)

http://www.panametrics.com/div_ndt/pages/theory/material.shtml

http://www.panametrics.com/div_ndt/pages/theory/meas_princ.shtml
Ver también:
http://www.panametrics.com/div_ndt/pages/theory/meas_modes.shtml
http://www.panametrics.com/div_ndt/pages/theory/measur_fig_two.shtml
http://www.panametrics.com/div_ndt/pages/products/flaw/index.shtml

http://www.panametrics.com/div_ndt/pages/theory/material.shtml

http://www.termografia.com/termografia/index2.htm

http://www.terra.es/personal/ecalvog/Inspecciones_en_soldaduras.htm
Quinto párrafo

REVISTA

Materials Evaluation. Analytical Methods for Simulation of Ultrasonic Testing.
Julio 2000. Biblioteca de Endicontrol Ltda.

Radiografías

Libros

AMERICAN SOCIETY FOR METALS. Metals Handbook, Volumen 11-Nondestructive Inspection and Quality Control. Pagina 105. Biblioteca UPB.

ASTM. 1979 Annual Book of ASTM Standards, Parte 11 - Metallography; Nondestructive Testing -. Pagina 273. Biblioteca UPB.

ASNT. Radiographic Test Method and Ultrasonic Test Method, Levels I, II, III. A Columbus, Ohio. The American Society for Non Destructive Testing. 1980. Biblioteca UPB.

AVNER, Sydney H. Introducción a la Metalurgia Física. McGraw Hill 2ª Edición.
Capitulo 1. Página 60. Biblioteca Comfama San Ignacio.

RAMÍREZ Gómez, Francisco. Introducción a Los Métodos No Destructivos de Control de Calidad de Los Materiales. 3ª Edición. Madrid.

TORRES, Nelson y Otros. Introducción a Los Principales Métodos de Ensayos No Destructivos. Instituto de Asuntos Nucleares. Bogotá. 1987. Biblioteca de Endicontrol Ltda.

TORRES, Nelson y Otros. Radiografía Industrial X y Gamma. Instituto de Asuntos Nucleares. Bogotá. 1994. Biblioteca de Endicontrol Ltda.

Varios Autores. ASM Handbook, Volumen 17 - Nondestructive Evaluation and Quality Control -. 5a Edición. Pagina 295. Biblioteca UPB.

http://www.controlcalidadend.com/ingles/f_ensayos.html
Segundo, tercer y cuarto párrafo. (Definitions)

http://www.csndt.org/
Cuarto Párrafo

http://www.geocisa.es/laborato/industri/epagind.htm

http://www.ndt.net/article/0698/hayes/hayes.htm

http://www.termografia.com/termografia/index2.htm

http://www.terra.es/personal/ecalvog/Inspecciones_en_soldaduras.htm

