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Foreword

1:2021(E)

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
through ISO technical committees. Each member body interested in a subject for which

carried out
a technical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The [procedures used SYs is—docun d OSe imntended for i 0

Any|trade name used in this document is information given for thé tonvenience of users a
congtitute an endorsement.

For pn explanation of the voluntary nature of standards, the meaning of ISO specific

desdribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriane

fimfenance are

bded for the
ce with the

e subject of
5. Details of
tion and/or

nd does not

terms and

expijessions related to conformity assessment, as welléas information about ISO's adherfence to the
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT), see wiww.iso.org/

iso/floreword.html.

This| document was prepared by Technicalb Committee ISO/TC 135, Non-destructjve testing,

Subdommittee SC 2, Surface methods, in collaboration with the European Committee for Stan

dardization

(CEN) Technical Committee CEN/TC 138, Non-destructive testing, in accordance with the Agreement on

techpical cooperation between ISO and CEN (Vienna Agreement).

This|third edition cancels and replaces the second edition (ISO 3452-1:2013) which has been technically

revised.

The main changes compared to the previous edition are as follows:
— [larification of understanding of product family;

— pddition of thelnew procedure “no developer”;

— technicalxgvision according to the state of the art.

A list of allparts in the ISO 3452 series can be found on the ISO website.

Any [feedback or questions on this document should be directed to the user’s national standgrds body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Non-destructive testing — Penetrant testing —

Part 1:

Ge

neral principles

1
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cope

document specifies a method of penetrant testing used to detect discontinuitiesj e.g.

, porosity and lack of fusion, which are open to the surface of the material to be tested
or UV-A (365 nm) radiation. It is mainly applied to metallic materials, but-can also be
ther materials, provided that they are inert to the test media and not excéssively poroy
ngs, welds, ceramics, etc.)

document also includes requirements for process and control teésting, but is not int
for acceptance criteria. It gives neither information relating to the suitability of ind
ems for specific applications nor requirements for test equipment.

1  Methods for determining and monitoring the essentialproperties of penetrant testing p
are specified in ISO 3452-2 and ISO 3452-3.

2 The term "discontinuity" is used in this document in the sense that no evaluatior
btability or non-acceptability is included.

K3  CEN/TR 16638 addresses penetrant testing using actinic blue light.

Normative references

titutes requirements of thissdocument. For dated references, only the edition cited

8059, Non-destructivetesting — Penetrant testing and magnetic particle testing — Viewin|
B452-2, Non-destructive testing — Penetrant testing — Part 2: Testing of penetrant maten
B452-3, Non-destructive testing — Penetrant testing — Part 3: Reference test blocks
B452-4, Non-destructive testing — Penetrant testing — Part 4: Equipment

3452-5, Non-destructive testing — Penetrant testing — Part 5: Penetrant testing at td

high

'racks, laps,
using white
performed
Is (castings,

bnded to be
ividual test

oducts to be

concerning

following documents are referfed to in the text in such a way that some or all of their content

hpplies. For

ited references, the latestedition of the referenced document (including any amendmernts) applies.

g conditions

ials

mperatures

pithan 50 degrees C

ISO 3452-6, Non-destructive testing — Penetrant testing — Part 6: Penetrant testing at temperatures
lower than 10 degrees C

ISO 12706, Non-destructive testing — Penetrant testing — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12706 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

© IS0 2021 - All rights reserved
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[EC Electropedia: available at http://www.electropedia.org/

4 Safety precautions

As penetrant inspection techniques often require the use of harmful, flammable and/or volatile
materials, safety regulations (e.g. optical radiation legislation) shall be taken into account.

Prolonged or repeated contact of these materials with the skin or any mucous membrane should be
avoided. Working areas shall be adequately ventilated and sited away from sources of heat, sparks or
naked flames, taking into account all applicable safety regulations.

The penetr
the instruct

UV-A source
Care shallb

5 Gener

5.1 Pers

Testing sha

shall be supervised by competent personnel nominated by the‘employer or, by delegation of
the inspection company in charge of testing. To demonstrate appropriate qualificatign, it

employer tg
is recomme]
Penetrant t
individual (|

5.2 Desc

Prior to per
applied to t
time has el

developer gbsorbs the penetrant that-has entered and remains in the discontinuities and may g

clearly visil

Should complementary nons<destructive testing (NDT) be required, it is preferable that the penet

inspection
penetrant i
carefully to

5.3 Proc

int testing products and equipment shall be used with care and always in compliance
ions supplied by the manufacturer.

s shall always be maintained in a good condition.

e taken to ensure the safe implementation of the method.

al principles

bnnel

1 be carried out by proficient, suitably trained and qualifiéd personnel and, where applic

nded that personnel be certified according to 1SO.9712 or an equivalent formalized sy
bsting operations, unless otherwise agreed, shall be authorized by a competent supervi
LLevel 3 or equivalent) approved by the empléyer.

ription of the method

etrant testing, the surface to belinspected shall be clean and dry. Suitable penetrant is
he test area and enter discontinuities open to the surface. After the appropriate penetrg
hpsed, the excess penetrantiis removed from the surface and the developer applied.

le enhanced indication of the discontinuity.

be performed  first, so as not to introduce contaminants into open discontinuitig
hspection is‘used following another NDT technique or method, the surface shall be cle
remove contaminants before application.

Ess'sequence

with

able,
the

item.
sory

then
ition
The
ve a

rant
s. If
hned

The penetrant process shall be continuous with no undue delays between the stages. If process

parameters

are not met, surfaces shall be cleaned and reprocessed.

Testing generally proceeds through the following stages:

a)
b)
<)
d)
e)

preparation and precleaning (see 8.2);
application of penetrant (see 8.4);
excess penetrant removal (see 8.5);

application of developer (see 8.6);

inspection (see 8.7);

© ISO 2021 - All rights reserved
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f)
The

5.4

ISO 3452-

postcleaning and corrosion protection (see 8.8).

process shall be as given in Annex A.

Equipment

1:2021(E)

The equipment used for carrying out penetrant testing depends on the number, size, weight and shape
of the parts to be tested. The equipment shall be as specified in ISO 3452-4.

5.5
The
a)
b)
‘)
d)
e)
f)

Effectiveness

effectiveness of the penetrant testing depends upon many factors, including
Lypes of penetrant materials and testing equipment;

surface preparation and condition;

aterial under examination and expected discontinuities;

femperature of the test surface;

penetration and development time;

viewing conditions.

Confrol checks shall be carried out to demonstrate that-the correct testing parameters
accordance with Annex B.

6

6.1

Vari
sele

Products, sensitivity and designation

Product family

ted according to the application. Various factors have an impact on the effectiveness an

of the process, e.g. the surface ¥oughness and condition, size and shape of the parts to be
the gensitivity level of the proeduct family. For example, using a high sensitivity penetrant

surf

Apr

€XCe

hce may result in a less sensitive test than using a lower sensitive penetrant.

bduct family is understood as a combination of the following penetrant testing materialg

manpufacturer, usérer inspection authority and the testing materials do not necessarily hav
the 9ame manufacturer, but shall be type tested in accordance with ISO 3452-2.

6.2
The

6.3

Testing products

are used in

bus test systems exist in penetrant'testing. The penetrant system and the product fatxily shall be

sensitivity
tested and
on a rough

: penetrant,

ss penetrant remover (except method A) and developer. A product family may be deffined by the

b to be from

0]

rtacting ara
ae

T—cCotrIIT

Sensitivity

Sensitivity levels shall be determined according to ISO 3452-2. By using specific product families,
different sensitivity levels may be achieved. ISO 3452-2 describes penetrant baseline sensitivity and
product family sensitivity.

© IS0 2021 - All rights reserved
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6.4 Designation

The product family to be used for penetrant testing is given a designation comprising the type, the
method and the form for the testing products, and a figure which indicates the sensitivity level achieved
by testing according to ISO 3452-2.

EXAMPLE A product family comprising a fluorescent penetrant (I), water as the excess penetrant remover
(A), and a dry-powder developer (a), and having a system sensitivity of level 2 gives the following penetrant
testing system designation when using 1ISO 3452-1 and 1SO 3452-2: product family ISO 3452-2, IAa Level 2.

Table 1 — Testing products/procedures

|
Henetrant Excess penetrant remover Developer
Type Denomination Method Denomination Form Denomipation
I Flugrescent A Water a Dry
II  [Colgur contrast B Lipophilic emulsifier b Water-soluble
[II  |Dual purpose (fluo- C Solvent o Water-suspendable
resgent and colour D Hydrophilic emulsifier d Selvent-based (non-aqpe-
conrast) ous for type I)
Ea Water and solvent e Solvent-based (non-aqpe-
ous for Types Il and I11)
f Special application
gb |No developer (type I ohly)

NOTE For specific cases, it is necessary to use penetrant testing products complying with particular requirements [with
regards to flgmmability, sulfur, halogen and sodium content and other egntaminants. See ISO 3452-2.

a Method E relates to the use of two products, both water and selvent. Penetrant materials qualified for method 4 are
also considered qualified for method E.

b For forfn g, development time is required, see 8.6.1.

7 Compatibility

7.1 Gendral

The penetrant testing products shall' be compatible with each other and the material to be tested] The
use for whi¢h the part or partsis-designed shall also be considered.

7.2 Compatibility of penetrant testing products

Drag-out logses shall be replaced with the same product, which may be from a different batch.

7.3 Compatibility of penetrant testing products and the material to be tested

7.3.1 In most cases the compatibility can be assessed prior to use by means of the corrosion tests
detailed in [SO 3452-2.

7.3.2 The wettability of the test surface using the selected penetrant testing product shall be
established before testing. When parts are not visible during penetrant application (e.g. automated
systems), the wettability of the penetrant on the test surface shall be visually checked before testing on a
representative sample.

7.3.3 The chemical or physical properties of some non-metallic materials can be adversely affected
by the penetrant testing products; their compatibility shall be established before inspecting parts
manufactured from, and assemblies that include, such materials.

4 © IS0 2021 - All rights reserved
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products do not have a deleterious effect on fuels, lubricants, hydraulic fluids, etc.

1:2021(E)

In situations where contamination can occur, it is essential to ensure that the penetrant testing

7.3.5 For parts associated with peroxide rocket fuel, explosive stores (these include all items containing
explosive propellant, initiating or pyrotechnic materials), oxygen equipment or nuclear applications, the
compatibility of penetrant testing products shall be given special consideration.

8 Test procedure

8.1

All

sped
also
test

8.2

8.2.

Cont
mec
surf
area

8.2.2

Scal
blas
surf
all c

Writtemrtest procedure

festing shall be performed in accordance with an approved written docurhenta
ifically prepared or included in the relevant product standard. The written test prod
include all relevant parameters for testing, e.g. temperatures, times, pressures. When
procedures, the product manufacturer's recommendations shall be taken inté account.

Precleaning

|  General

aminants such as scale, rust, oil, grease, paint and watershall be removed — if nece
hanical or chemical methods, or a combination of these. Precleaning shall ensure t
hce is free from residues and that it allows the penetpant to enter any discontinuity. ]
shall be large enough to prevent interference fronvareas adjacent to the actual test sur

. Mechanical precleaning

e, slag, rust, etc. shall be removed using suitable methods such as brushing, rubbin
ring or high-pressure blasting (water or'ice pellets). These methods remove contamin
hce and generally are incapable of femoving contaminants from within surface disco
hses care shall be taken to ensure that the discontinuities are not masked by plastic d

orcl

subdequent etching treatmentshall be carried out, followed by adequate rinsing and drying.

8.2.

Chernical precleaning-shall be carried out, using suitable chemical cleaning agents, to rema

such

Resi
sens|
clea

gging from abrasive materials:If necessary to ensure that discontinuities are open to

Chemical precleaning

as grease, ojl, paint or etching materials.

dues fromy‘chemical precleaning processes can react with a penetrant and greatly
itivitysFherefore, chemical agents shall be removed from the surface under examinati
ning process, using suitable cleaning methods.

kion, either

edure shall
generating

ssary using
hat the test
[he cleaned
face.

o, abrasion,

alits from the

inuities. In
leformation
the surface,

ve residues

reduce its
n, after the

8.2.4 Drying

As the final stage of precleaning, the parts to be tested shall be thoroughly dried, so that neither water
nor solvent remains on the test surface and in the discontinuities.

8.3

Temperature

The testing materials, the test surface and the ambient temperature shall be within the range from
10 °C to 50 °C, except for the drying process (8.2.4). Rapid temperature changes can cause condensation,
which may interfere with the process and should be avoided.

For temperatures outside the range from 10 °C to 50 °C, inspection shall be carried out in accordance
with ISO 3452-5 or ISO 3452-6, as applicable.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=0cabdf8df11501491498c81d8e97a7da

ISO 3452-1

:2021(E)

8.4 Application of penetrant

8.4.1 Methods of application

Penetrant can be applied to the part to be tested by spraying, brushing, flooding, dipping or immersion.

Penetrant shall remain on the test surface throughout the entire penetration time.

8.4.2 Penetration time

The appro

riate penetration time depends on the properties of the penetrant, the application

temperatur

The penetry
recommend
test proced

8.5 Exce

8.5.1 General

The excess

8.5.2 Wa

When watd
exercised t
excessive 1
a suitable ¢
cloth lightly

8.5.3 Sol

Excess pen
and subseq|
technique s
when the sd

8.54 Em

8541 H

To allow thg
rinsable by
performed

e, the material of the part to be tested and the discontinuities to be detected.

tion time shall be between 5 min and 60 min and shall not be less than the mamufactu
ed time for the required sensitivity. The penetration time shall be defined in the wr
ire.

5s penetrant removal

benetrant removal shall be such that penetrant remains in/the discontinuities.

fer

r is used for removal it shall be applied by wiping, immersion or spray. Care sha
b avoid overwashing for example by the use of high-pressure spray, excessive tim
echanical action. When wiping is used, excess penetrant shall be removed first by y
lean lint-free cloth or absorbent paper and subsequently by cleaning with a clean lint
moistened with water.

yents

etrant shall be removed first\by using a suitable clean lint-free cloth or absorbent p
pently by using a clean lint-free cloth lightly moistened with solvent. Any other rem
hall be technically approved for adequacy and agreed by the contracting parties, particu
lvent remover is sprayed directly onto the part to be tested.

ulsifier

ydrophilic (water-dilutable)

postiemulsifiable penetrant to be removed from the test surface, it shall be rendered w

rer's
tten

|1 be
e or
sing
free

aper
oval
larly

hter-
1l be

application of an emulsifier. Before the application of the emulsifier, a water wash sha

In order to remove the bulk of the excess penetrant from the test surface and Iacilitate a
uniform action of the hydrophilic emulsifier that will be applied subsequently.

The emulsifier shall be applied by immersion or by foam equipment. The concentration and the contact
time of the emulsifier shall be determined by the user through pre-tests. After emulsification, a final
wash shall be carried out in accordance with 8.5.2.

8.5.4.2 Lipophilic (oil-based)

To allow the post-emulsifiable penetrant to be removed from the test surface, it shall be rendered water-
rinsable by application of an emulsifier. This can only be done by immersion. The emulsifier contact
time shall be evaluated by the user through pre-tests according to the manufacturer's instructions.

© ISO 2021 - All rights res
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This time shall be sufficient to allow only the excess penetrant to be removed from the test surface
during the subsequent water wash. The emulsifying time given by the manufacturer shall not be
exceeded. Immediately after emulsification, a water wash shall be carried out in accordance with 8.5.2.

8.5.5 Water and solvent

First, the excess water-washable penetrant shall be removed using water (see 8.5.2). Subsequently the
surface shall be wiped with a clean lint-free cloth, lightly moistened with solvent.

8.5.6 Excess penetrant removal check

During excess penetrant removal, the test surface shall be checked for penetrant residu¢s that may
affe¢t interpretation.

Excgss penetrant removal shall be carried out under the conditions specified in ISO 3059 to confirm
correct removal.

8.5.7 Drying after excess penetrant removal

In ofder to facilitate rapid drying of excess water, any droplets and puddles of water shall pe removed
fron) the part.

Excgpt when using water-based developer, the test surface shall be dried as quickly as pdssible after
excess penetrant removal, using one of the following methods:

a) Wwiping with a clean, dry, lint-free cloth;

b) pvaporation at ambient temperature after hot water dip;
c) pvaporation at elevated temperature;

d) forced air circulation;

e) pcombination of methods a) to dJ.

If compressed air is used, particular care shall be taken to ensure that it is clean and does n¢t affect any
pengtrant bleed-back that mdy already have started. It is recommended that a maximum [pressure of
200 kPa (2 bar) is used and a.distance of around 300 mm or more is allowed between the nogzle and the
test purface.

If forced air circulation or a drier is used for drying, the air temperature shall not exceed 70 °C. The
dryipg time shall'not lead to a surface temperature higher than 50 °C.

The method.éf drying the part to be tested shall be carried out such that the penetrant remgining in the
discpntinuities does not dry.

8.6 Dpvplnping

8.6.1 General

The developer shall be maintained in a uniform condition during use and shall be evenly applied to the
test surface.

The application of the developer shall be carried out as soon as possible after the removal of excess
penetrant.

Care shall be exercised when using water-based developers with water-washable penetrants to avoid
removing further penetrant from the discontinuities.

The development time shall be defined in the written test procedure. The development times shall be
selected according to the application. The development time shall not be less than 10 min.

© IS0 2021 - All rights reserved 7
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The development time begins

— immediately after application, when dry developer is applied,

— immediately after drying of the developer layer, when a wet developer is applied, or

— immediately after drying of the test surface, when no developer is used.

8.6.2 Dry developer

Dry developer may only be used with fluorescent penetrants. The developer shall be uniformly

applied tO t IC tCDt au'fla\,c by UnC Ul tuc IUIIUVV ins tcuuniquca. uuat oturm, Clcbtl Uatatib apray ﬁ’is, “lOCk
gun, fluidized bed or storm cabinet. The test surface shall be thinly covered by the developer;.|ocal
agglomeratjons are not permitted.

8.6.3 Water-suspendable developer

A thin, unifprm application of the developer shall be carried out by immersion incagitated suspersion
or by sprayjing with suitable equipment in accordance with the approved proceédure. The immeision
time and temperature of the developer shall be determined by the user through pre-tests accordiIlg to
the manufafgturer's instructions. The immersion time shall be as short as possible to ensure optifnum
results.

The part shpll be dried by evaporation and/or by the use of a forced<4air’circulation.

8.6.4 Solyent-based developer

The developer shall be applied by spraying uniformly. The spray shall be such that the developer arrives
slightly wefjon the surface, giving a thin, uniform layer.

8.6.5 Water soluble developer

A uniform gpplication of the developer shall-he carried out by immersion or by spraying with suitable
equipment [in accordance with the approved procedure. The immersion time and temperatuge of
the developer shall be determined by.the user through pre-tests according to the manufactufer's
instructiony. The immersion time shquld be as short as possible to ensure an optimum result.

The part shpll be dried by evaporation and/or by the use of a drying oven.

8.6.6 Water- or solvent-based for special application (e.g. peelable developer)

When an inpdication that needs to be recorded is shown with the penetrant inspection procesg the
following steps should be used:

— Wipe off the developer with a clean, dry, lint-free cloth.

Apply t

used, up to application of the developer.

by the manufacturer.

Indication(s) appear(s) on the face of the coating in direct contact with the part.

8.6.7 No developer (type I only)

ne same penetrant by any convenient means, then rollow exactly the same process as lmtially

After excess penetrantremoval and drying of the part, apply the peelable developer as recommended

When the recommended development time has elapsed, carefully peel off the developer coating.

Penetrant testing without a developer shall only be performed with specific agreement between
contracting parties. The sensitivity shall also be agreed on by the contracting parties and may be based
on the baseline sensitivity of the penetrant used.

8
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8.7 Inspection

8.7.1 General

Indications produced by the penetrant method may provide limited information on the shape, depth and
dimension of discontinuities. In some cases, it may be advantageous to carry out the first examination
just after the application of the developer or as soon as the developer is dry. This facilitates a better
evaluation of indications.

Care should be taken to differentiate between true indications and spurious or false indications, such

as scratches or changes of section. The operator shall carry out any necessary testing and o

bservations

to identify and, if possible, to eliminate the reason for such false indications.

Allindications which cannot be confidently discounted as false shall be classified as lintear o
and phall be recorded as required by the product standard.

Insplection shall be carried out when the development time has elapsed.
The final evaluation and the indication sizing shall be performed at the end 6f the developm
Insplection aids such as magnification instruments or mirrors can be used.

Assdssment by the wipe-off technique (see 8.7.3) may assist the fuspection.

Viewing conditions

ing conditions shall conform to ISO 3059. Additiofially, for fluorescent techniques, suf
shal] be allowed for the operator's eyes to become dark-adapted in the inspection area, at
befofe inspection commences.

8.7. Wipe-off technique

This[technique is used to assist in the-assessment of the nature of a discontinuity causing a
and fonsists of the removal of the initial indication followed by a further development pro
not e used to remedy general inspection process irregularities such as inadequate removg

I non-linear

ent time.

ficient time
least 1 min

h indication
ress. It shall
l. The exact

prodess may be the subject of aspecific agreement between the contracting parties or incljided within

releyant acceptance criteria{ Unless otherwise agreed, repeating the procedure is not permi
no ipdication redevelopsythis shall not be the sole evidence for assessing an indication as

non-relevant but can bé-used to demonstrate that the initial interpretation is correct (e.g.

or sprface contamiration) or to allow the inspector to obtain additional beneficial info
witressing the grewth of the indication during the redevelopment time.

The
a)

process is'as follows:

ising\asmall, clean, lint-free swab lightly moistened with fast-drying solvent, wipg
surface where the indication is present to remove that indication in a manner that furth

tted. Where
spurious or
water mark
rmation by

across the
Fr bleed out

24 il 1. 4 Ly n
VIITUCTUT 1T 4 UISCUIILIIIUITL Y 15 PI'TOSTIIL,

b) view the area under inspection conditions to ensure the penetrant materials have been completely

removed;
c) apply further developer — use a light coating of wet solvent-based (non-aqueous) developer, applied
from a distance where the material dries almost immediately on contact, unless otherwise agreed;
d) inspectthe area immediately after the application of the developer;
e) inspectagain at intervals and at the final development time of 10 min.

© IS0 2021 - All rights reserved
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8.7.4 Recording

Recording may be done by any adequate method, e.g. written description, sketch, peel technique or
photograph.

8.8 Post

cleaning and corrosion protection

8.8.1 Postcleaning

After final inspection, post cleaning of the part is necessary only in those cases where the penetrant

testing pro

bsequentprocessing testing
8.8.2 Conrosion protection
If required,|a suitable corrosion protection shall be applied.
8.9 Retesfting
If retesting|is necessary, e.g. because no unambiguous evaluation of indicati¢nis is possible, the eftire
test procedjire, starting with the precleaning, shall be repeated.
If necessary, more favourable test conditions shall be chosen for this¢procedure. The use of a diffgrent
type of pengtrant or a penetrant of the same type from a different manufacturer is not allowed.
9 Testreport
The test regort shall contain the following information, inireference to this document:
a) information on the part tested:
1) dedignation;
2) dimensions;
3) m::Ierial;
4) surface condition;
5) prdduction stage;
b) purposk of testing;
c) designdtion of the penetrant system used, as specified in 6.4, giving the manufacturer's namg and
product designation as well as the batch number;
Note Type Il penetrants are recorded according to their use. That means a type Ill penetrant usgd as
colour contrast penetrant 1s recorded as type 1. A type 11l penetrant used as a 1luorescent penetrant (UV-A
is used) is recorded similar to type I.
d) testprocedure;
e) deviations (if any) from the test procedure;
f) viewing conditions;
g) testtemperatures;
h) testresults (description of discontinuities detected);
i) testlocation, date of testing, name of the operator;
10 © IS0 2021 - All rights reserved
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j)  name, qualification status and signature of the test supervisor.

The layout of a form that can be used for the test reportis given in Annex C. It shall include all the details
relating to the method which are important for the evaluation of the test results, as well as additional
information relating to the parts to be tested, although this data should be modified, as appropriate,

depending on the type of part. If another form is used it shall contain all the information detailed in
items a) to j).

© IS0 2021 - All rights reserved 11
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Annex A
(normative)

Main stages of standard penetrant examination

The sequence of operations to be followed is illustrated for the general case (except form f and g) by
Figure A.1.
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Preparation and precleaning

[ov]
Method A and E ( Method B and D ) Method C

Apply Apply
water-washable penetrant post-emulsifiable penetrant solvent-removable penetrant
and allow penetration time and allow penetration time and allow penetration time

I I

Apply

Z l N Z l N /_Iﬁ
Method A ) & Method E ) & Method B ) ( Method D )
Remove
bulk of
excess penetrant
Remove Remove i h_IAppIy Isifi using water Remgve
gxcess penetrant exces.s penetrant Ipophilic emulsitier [ excess pgnetrant
using water using water and allow Apply using sqlvent
then solvent emulsification time hydrophilic emulsifier
l | and allow
emulsification time

I
Remove
emulsifier/penetraft
using water:
I

Verify.¥emoval of
excess’penetrant
materials

m ( Form'b ) ( Formc I Formdhnde )
|

Dry
Apply Apply Apply Apply
dry powder water soluble water suspendable solvent-ased
developer developer developer develdper

Allow tmE
I

Allow
development time
I

Inspect

Postclean and

Protect as raauirad
G

Figure A.1 — Sequence of operations
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Annex B
(normative)

Process and control tests

B.1 General

This annex describes process and control tests used to monitor the implementation of the method.

In order to[maintain the integrity of a penetrant process, the process as a whole and the.individual
component$ of the system shall be regularly checked to ensure that they meet the required standards.
This requirement is applicable to process lines where materials are reused. For pnodiicts supplig¢d in
aerosols or|thixotropic penetrants, only used for a single inspection, reduced or-ho testing maly be
required as|determined by a suitably qualified person, e.g. ISO 9712, Level 3.

Table B.1 details the process and control tests to be carried out and*their frequency. It i the
responsibilty of a suitably qualified person, e.g. ISO 9712, Level 3, to decide which tests are appligable
to a particullar process line. The tests may be carried out at more frequent intervals or additional fests
carried outfif necessary to ensure correct processing conditions.

The test shall be carried out and the results recorded in accordance with Table B.1 by a suitably
qualified pgrson, e.g. ISO 9712, Level 2.

B.2 Recqrds

A separate fecord of the process and control test results for each working place shall be maintajned.
Any deviatipns found shall be reported to the:résponsible person and the appropriate corrective a¢tion
taken.

The followihg information shall be included in the records:

a) company and site;

b) procesg line identity;

c) date;

d) shift;

e) name ahd qualification;

f) signatulre;

14 © IS0 2021 - All rights reserved
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B.3

B.3.

ISO 3452-

Control tests

1 Materials levels (including refillable spray systems)

1:2021(E)

The level of material in all test systems shall be visually examined to ensure that there is sufficient
material to allow complete coverage of the components to be tested. If insufficient material is in the
system, extra material of the same type shall be added or mixed before any other tests are carried out.

B.3.2 System performance

3

4

B.3.

This
Alte
ISO

typi

A 1d
indi
(pen
for 1
sam
sam

P +—Gemerat

test shall be carried out using a type 2 reference test block in accordance with
‘native known defect standards may be used where authorized by a suitably qualified
D712, Level 3. It may be advantageous to also use a component with knownnatural dis
cal of those normally expected.

cord in the form of a permanent replica, photograph or other suitable means, s
ations, including the background fluorescence, shall be prepared,using new, unuse
etrant) of the same family and processed using the same parameters normally in use a|
eference. This record shall be used as a comparison for the practical results obtaing
e test for the daily system performance check. Indications.from peelable developers
e as those obtained using standard developers. The indications on the type 2 reference

on the component with known flaws shall show the same number of indications and patterr

the 1
shal

Pern
test
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The
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B.3
Ched

ecord prepared using the same materials and process’sequence. Similarly, the level of
be the same as that shown on the record.

hanent replica shall be scaled approximately i1, and the indications shall be easy to co|
[esults.

rate reference pieces shall be allocatedto each individual penetrant; for this purpose, a
trant shall be only one product as-désignated by the manufacturer.

.2 Reference test parts cleaning

test panel or known defeet standard used for the performance test shall be maintai
ition that it detects~changes in process parameters. In particular, it is necessary
trant materials remaining from previous tests. It may be beneficial between uses to sto
bolvent or other remover.

nethod used<shall physically modify the discontinuities.

3 Penetrant appearance

k for any abnormal aspects of the penetrant (e.g. milky appearance, change in co
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B.3.4 Rinse water appearance

When using recycled water, check for opacity, fluorescence, foam or coloration of the rinse water, the
presence of any of which can suggest that the treatment system is not functioning effectively.

B.3

.5 Rinse water temperature

Check that the rinse water temperature is within the specified limits.
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B.3.6 Drying oven temperature

Check that the drying oven internal temperature in the area of the work pieces (see 8.5.7) is within the
specified limits.

B.3.7 Working area

Ensure that the working area is clean and tidy. When inspecting test parts processed with a fluorescent
penetrant system, there shall be no reflective surface, e.g. white paper, on the inspection bench or in
the immediate vicinity of the inspection area. In addition, there shall be no stray white light sources
near to the inspection area.

B.3.8 Compressed-air filter(s)
Ensure thaf the trap(s) are free of contaminants.

B.3.9 UV{A lamps

Ensure thaf lamps are functioning correctly, are in good condition and that UV-A filters, where fifted,
are intact.

B.3.10 UV-A irradiance

Measure UV-A irradiance in accordance with ISO 3059.
B.3.11 Visjble light intensity in inspection booth (fluorescent systems)
Measure, infaccordance with ISO 3059, the maximum visible light intensity in the booth.

B.3.12 Visjble light intensity (colour contrast.systems)

Measure the minimum visible light intensity on-the test area in accordance with ISO 3059. Where Jight
levels can vhry, e.g. when daylight is involved, ,the monitoring of the ambient light shall be increasef.

B.3.13 Fluprescent brightness
Measure the fluorescent brightness.in accordance with ISO 3452-2.

The fluoresftent brightness shalDbe within the range 90 % to 110 % of the reference.

B.3.14 Colpur contrast intensity

B.3.14.1 Uge standard reference samples of the colour contrast penetrant at 1 %, 0,9 %, 0,8 % and (4,7 %
in high-flash kerosene or any other suitable non-volatile solvent.

To prepare he‘reference camp]ac' itis recommendedthat dilutions of 10 Q/C, (0] Q/C, Q Q/C and 7 Q/C arelfirst
prepared and then further diluted at 1 to 10.

These reference samples shall be stored in light-proof sealed containers.
B.3.14.2 Prepare a 1 % solution of the penetrant under test in the same solvent as specified in B.3.14.1.

B.3.14.3 Using test tubes, under evenly distributed visible light, compare the colour intensity of the
penetrant under test against the reference samples.

Record the level at which the colour intensities are similar.

The colour intensity shall be greater than 80 % of reference.
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