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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee MT/7, Non-destructive Testing of Metals and Materials, to supersede
AS 2062—1977,Methods for non-destructive penetrant testing of products and components.

This Standard is the result of a consensus among Australian and New Zealand representatives
on the Joint Committee to produce it as an Australian Standard.

The objective of this revision is to upgrade the requirements for penetrant testing of non-
porous products and components for the detection of discontinuities that are open to the
surface. The Standard covers both site and factory testing.

This Standard now requires that all materials comply with MIL-I-25135E—1989,Inspection
materials, Penetrants. As a result, AS 2565—1982,Non-destructive testing—Penetrant
testing media, is to be withdrawn.

During the preparation of this revision, cognizance was taken of the following International
and National Standards:

ISO
3452 (1984): Non-destructive testing—Penetrant inspection—General principles

3453 (1984): Non-destructive testing—Liquid penetrant inspection—Means of verification

ASTM
E 1417-95a Practice for liquid penetrant examination

Members of the committee were in agreement that this Standard should align with
ASTM E 1417, which is more up-to-date than the two international Standards.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.

 Copyright STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in wri ting from
Standards Australia. Permission may be condit ional on an appropriate royalty payment. Requests for permission and information on
commercial software royalt ies should be directed to the head office of Standards Australia.

Standards Australia wil l permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively
in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edit ion of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identif ied.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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FOREWORD

Penetrant testing procedures are effective in revealing all types of discontinuities that are
open to the surface and into which the penetrant can enter, and may be used on a variety of
materials including ceramics, glass and plastics as well as metallic materials; however, they
may damage some non-metallic materials and are not suitable for use on porous materials.

Penetrant testing can be carried out at a number of sensitivity levels allowing the selection
of a system most suitable for the type of product being tested. As a general rule, castings,
particularly of light alloys that may contain some porosity, are tested using a low or medium
sensitivity penetrant system, whereas machined components, which may be highly stressed
under service conditions, are tested using a high or very high sensitivity penetrant system to
ensure that very small discontinuities are revealed. It is generally accepted that
water-washable penetrants are less reliable than post-emusifiable penetrants, and fluorescent
penetrants are more sensitive than colour contrast penetrants.

The effectiveness of the test relies on the competency and the efficiency of the tester to make
an assessment of indications revealed by the test.

It is a design or engineering responsibility to provide the penetrant tester with adequately
detailed acceptance criteria for the whole test surface including, if applicable, identification
of zones to which different acceptance criteria apply.
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STANDARDS AUSTRALIA

Australian Standard

Non-destructive testing—Penetrant testing
of products and components

S E C T I O N 1 S C O P E A N D G E N E R A L

1.1 SCOPE This Standard specifies requirements for the penetrant testing of non-porous
products and components for the detection of discontinuities that are open to the surface. It
also specifies requirements for the materials used in penetrant testing, and requirements for
process control.

This Standard is intended for use in all situations where penetrant testing is used, including
on-site testing and permanent factory installations.

NOTES:
1 Penetrant testing is usually applied to non-magnetic metallic materials but can be used on any

material regardless of its physical properties, provided that its surface is non-absorbent and
compatible with the process.

2 Special requirements apply when penetrant-testing liquid oxygen system components.
3 Advice and recommendations on information to be supplied by the purchaser at the time of

enquiry and order are given in Appendix A.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
1449 Wrought alloy steels—Stainless and heat-resisting steel plate, sheet and strip

1470 Health and safety at work—Principles and practices

1627 Metal finishing—Preparation and pretreatment of surfaces
1627.4 Part 4: Abrasive blast cleaning

1929 Non-destructive testing—Glossary of terms

2193 Methods for calibration and grading of force-measuring systems of testing machines

3669 Non-destructive testing—Qualification and registration of personnel—Aerospace

3998 Non-destructive testing—Qualification and certification of personnel—General
engineering

JIS
Z 2343 Method for liquid penetrant testing and classification of the indication.

MIL
MIL-I-25135 Inspection materials, penetrants

1.3 DEFINITIONS For the purpose of this Standard, the definitions given in AS 1929
apply.

1.4 SPECIFICATION OF ACCEPTANCE CRITERIA When testing is required in
accordance with this Standard, documents such as product Standards, orders or contracts shall
indicate the acceptance criteria for the component(s) requiring testing.

NOTE: Examples of acceptance criteria are given in Tables B1 and B2 of Appendix B; they allow
the purchaser to nominate a Class or Classes appropriate to the requirements for the components.
However, other criteria may be utilized.

COPYRIGHT
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1.5 CLASSIFICATION OF PENETRANT SYSTEM MATERIALS This Standard
classifies penetrant systems in accordance with penetrant type, penetrant removal method,
sensitivity level, developer form and solvent remover class.

1.5.1 Penetrants Penetrants are classified as follows:

(a) Penetrant types The types of penetrant are as follows:

(i) Type 1— Fluorescent dye.

(ii) Type 2— Colour contrast (red dye).

(iii) Type 3— Visible and fluorescent dye (dual mode).

(b) Removal methodsThe methods of penetrant removal are as follows:

(i) Method A —Water washable.

(ii) Method B—Post-emulsifiable, lipophilic.

(iii) Method C—Solvent removable.

(iv) Method D —Post-emulsifiable, hydrophilic.

(c) Sensitivity The penetrant sensitivity levels are described as follows:

(i) Level 1 —Low.

(ii) Level 2 —Medium.

(iii) Level 3 —High.

(iv) Level 4 —Ultra-high.

1.5.2 Developers The forms of developer are as follows:

(a) Form a—Dry powder.

(b) Form b—Water soluble.

(c) Form c—Water suspendable.

(d) Form d—Solvent-based.

(e) Form e—Specific application.

1.5.3 Solvent removers The classes of solvent remover are as follows:

(a) Class 1—Halogenated.

(b) Class 2—Nonhalogenated.

(c) Class 3—Specific application.

1.6 WRITTEN PROCEDURE REQUIREMENTS All liquid penetrant testing shall be
performed to a written procedure that implements the requirements of this Standard for the
components under test. A master written procedure may be utilized to cover the requirements
common to a variety of similar components. As a minimum, the following information is
required in individual procedures, a master procedure, or a combination thereof:

(a) Identification of the components, or types of components to be tested.

(b) Details of the precleaning process and the etching process (if required), including the
materials, the drying parameters and the processing times. If these processes are
performed by personnel other than those carrying out the inspection, the details may be
specified in other documents, provided the documents are referenced in the procedure.

(c) Classification of the penetrant materials to be used (see Clause 1.5).

(d) Complete processing requirements including requirements for concentrations of
solutions, methods of application and dwell, dwell times, drying times, temperatures and
pressures.

COPYRIGHT
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(e) Complete inspection/evaluation requirements including light intensities (both inspection
and ambient), the acceptance criteria, and the method and location of marking of
acceptable components.

(f) Complete postcleaning procedures. If postcleaning is performed by personnel other than
those carrying out the inspection, the details of this operation may be specified in other
documents, provided the documents are referenced in the procedure.

(g) Minimum level of operator certification.

1.7 SAFETY As penetrant testing methods may require the use of toxic, flammable and
volatile materials, safety precautions shall be observed and testing shall be carried out in
well-ventilated rooms and in areas situated away from heat or naked flames.

CAUTION: PENETRANT TESTING MEDIA AND ANCILLARY EQUIPMENT
SHOULD BE USED WITH CAUTION AND ALWAYS IN ACCORDANCE WITH THE
MANUFACTURER’S RECOMMENDATIONS. BLACK LIGHT SHOULD NEVER BE
USED WHEN A FILTER GLASS IS CRACKED, BROKEN OR INCORRECTLY
FITTED, AS HARMFUL ULTRAVIOLET RADIATION MAY BE EMITTED.

Personnel who carry out penetrant testing shall be instructed in safe working methods
(see AS 1470). For requirements for the control of process materials, effluent disposal,
ventilation, protective clothing and safety equipment, reference shall be made to the relevant
regulatory authority.

1.8 QUALIFICATION OF PERSONNEL Personnel who perform penetrant testing to
this Standard shall have recognized qualifications in the specific area of test and shall meet
the visual acuity requirements of a relevant national Standard.

NOTE: The Australian Standards for qualification of personnel are AS 3669 and AS 3998.
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