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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
liasison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare International Standards. 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.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 12710 was prepared by Technical Committee ISO/TC 135, Non-destructive testing, Subcommittee SC 3,
Acoustical methods.
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Introduction

In ultrasonic non-destructive testing, pulse/echo signals are used to detect and evaluate imperfections or flaws
inside a structural material. The pulse/echo ultrasonic signals are generated by various types of electronic
instruments.

This International Standard describes a set of procedures for the measurement of performance characteristics in
an ultrasonic test instrument that has a display screen. The procedures are used for ultrasonic test instruments
operating in a nominal frequency range from 100 kHz to 25 MHz, although the procedures are also applicable to
measurements on instruments utilizing higher-frequency components. The recommended techniques are designed
to use commercially-available instrumentation. An ultrasonic test instrument that cannot be completely described as
a combination of the electronic sections discussed in this practice can be partially evaluated. Each portion of the
ultrasonic test instrument that is evaluated should fit the description for the corresponding section.

Implementation of these practices may require more detailed procedural instruction. Competence in the use of the
electronic instrumentation specified is a prerequisite for effective use of these procedures. Careful selection of the
specific measurements to be made is recommended. If the related parameter is not relevant to the intended
application, its measurement may be unnecessary; e.g., vertical linearity may be irrelevant for an application using
a single-level flaw alarm, while horizontal linearity might be required only for accurate flaw-depth or thickness
measurement from the instrument display.

No minimum interval between instrument evaluations is recommended or implied. The accuracy of each
measurement is dependent upon the combined accuracy of each of the electronic measuring instruments (which
should be described in the specifications and calibrations for these instruments) and the precision associated with
reading the values of each part of the system. It is assumed that the precision of measuring the vertical and
horizontal values from the screen of the ultrasonic test instrument is + 1 mm.

Specifically, this International Standard intends to provide techniques and procedures to achieve the following
objectives:

a) To measure performance characteristics of components of ultrasonic test instruments.

b) To check and ensure consistent performance of such components during the life span of the instrument.

c) To select and specify characteristics necessary for proper overall performance of the instrument.

d) To achieve interchangeability with similar components or similar overall instruments for same type inspections.

e) To provide a base for the correlation and comparison of performance results from different instruments and
testing sources.

NOTE These procedures are not intended to preclude the use or application of ultrasonic test equipment for which some or
all of the measurement techniques of this document are not applicable. Additionally, it is not intended, nor is it applicable, as a
specification defining the performance of ultrasonic test systems. If such performance criteria are required, they must be agreed
upon by the using parties.
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INTERNATIONAL STANDARD ISO 12710:2002(E)

Non-destructive testing — Ultrasonic inspection — Evaluating
electronic characteristics of ultrasonic test instruments

1 Scope

1.1 This International Standard establishes the procedures for measuring performance characteristics of
components of pulse-echo ultrasonic non-destructive testing instruments including both analog and digital type
instruments with screen displays. The aim is to establish uniformity of evaluation techniques, to form a basis for
data correlation and for interpretation of results obtained from different laboratories and at different times. Note that
this International Standard establishes no acceptance criteria; such criteria should be specified by user parties.

The usual components of ultrasonic non-destructive testing instruments and the performance characteristics for
which procedures for measuring these characteristics are included and listed in 1.2 to 1.6.

1.2 Power supply section:
— line regulation

— battery discharge time
— battery charge time

1.3 Pulser section:

— pulse shape

— pulse amplitude

— pulse rise time

— pulse length

— pulse frequency spectrum
1.4 Receiver section:

— vertical linearity

— frequency response

— noise and sensitivity
— dB controls

1.5 Time base section:
— horizontal linearity

— clock (pulse repetition rate)
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Gate section/alarm section:
deltay and width
reéolution
alarm level
gain uniformity
analog output

back-echo gate linearity

Normative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent edition of the normative document indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

IEC 60050-111, International Electrotechnical Vocabulary — Chapter 111: Physics and chemistry

3

Terms, definitions and symbols

For the purposes of this International Standard the terms, definitions and symbols listed in IEC 60050-111 as well
as the following apply.

T,

m

T,

r

Ty

4

AST

DAC/EDAC distance amplitude correction/electronic distance-amplitude compensation

EN

IEC

ISO

JIS

PRF

RF

the measured rise time
the actual rise time of the instrumentation

the oscilloscope rise time

Abbreviations

M American Society for Testing and Materials

European Norme (European Standard)
International Electrotechnical Commission
International Organization for Standardization
Japanese Industrial Standard

pulse repetition frequency

radio frequency

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO 12710-2002

Documents

Document Sharing Hub
© 1SO 2002 — All rights reserved


http://avadocuments2026.com/doc/iso-12710-2002
http://avadocuments2026.com/doc/iso-12710-2002

ISO 12710:2002(E)

5 Summary of procedure

5.1 Performance measurements

The electronic performance of each section is measured by identifying that portion of the electrical circuit of the
instrument which comprises the section, applying the recommended stimulus or load or both, and performing the
required measurements using commercially available electronic test equipment. These data are then summarized
in tabular or graphical form as performance-related values which can be compared with corresponding values of
other ultrasonic test instruments or of values for the same instrument obtained earlier (see clause 12 for a
suggested reporting format).

5.2 Ultrasonic test Instruments and Interactions

5.2.1 Power supply section

The power supply section is that portion of the total instrument circuitry which supplies the regulated DC voltages
required to power all other sections of the ultrasonic test instrument, including the high voltage (i.e pulser) circuitry.

522 Pulser section

The pulser section is that portion of the total instrument circuitry that generates the electrical pulse used to energize
the search unit. The pulser section may also include the pulse-shape maodification controls such as pulse length,
damping or tuning controls.

5.2.3 Receiver section

The receiver section is that portion of the total instrument circuitry that amplifies, or modifies or both, the radio
frequency (RF) pulses received from the search unit. This includes the RF amplifiers, detectors, video amplifiers,
suppression and filtering circuits, and the cathode ray tube vertical deflection circuits. Some instruments may not
contain all of these circuits.

NOTE For EDAC operation, reject or threshold, although part of the receiver section, should be turned off while making
measurements unless otherwise specified by the user.

5.2.4 Time base section

The time base section provides the linear horizontal sweep or baseline. It includes the horizontal deflection circuit
and the clock and delay circuits which control PRF and positioning of signals on the baseline.

5.2.5 Gate/alarm section

This section monitors the signals in the receiver section to detect the presence or absence of significant
indications. The gate may include attenuator or gain controls. This section is considered separate from the receiver
section for the purposes of this International Standard. The alarm signal may be audible, or a mark on voltage or
current sensitive paper or some combination of these. It also may be a voltage proportional to the amplitude.

6 Apparatus

6.1 Ultrasonic test Instrument, being any electronic instrument comprised of a power supply, pulser, clock,
receiver and a sweep display section to generate, receive and display electrical signals related to ultrasonic waves
for examination purposes.

NOTE Some ultrasonic test instruments do not include a screen display. Some sections of this International Standard may
not apply to these instruments, or may be applicable only with modifications. Such modifications should be made only by
personnel competent in electronics.
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