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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stand

ards

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 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 procedure '
described in the ISO/IEC Directives, Part 1. In partlcular the dlfferent approval criteria needed for

are
the

different types of ISO documents should be noted. This document was drafted in accordanee with the

editorial rujes of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention i drawn to the possibility that some of the elements of this document may/bhe’the subje

patent rights. ISO shall not be held responsible for identifying any or all such patentmights. Details of

patent rights identified during the development of the document will be in the introduction and/c
the IS0 list pf patent declarations received. www.iso.org/patents

Any trade rlame used in this document is information given for the convehience of users and does

constitute dn endorsement.

For an explanation on the meaning of ISO specific terms and:expressions related to confor
assessment} as well as information about ISO’s adherence tocthe WTO principles in the Tech
Barriers to [[rade (TBT) see the following URL: Foreword - Supplementary information

The commiftee responsible for this document is ISO/TGASO 3452-1 was prepared by the Euroj
Committee |[for Standardization (CEN) Technical Cominittee CEN/TC 138, Non-destructive testin
collaboratign with ISO Technical Committee ISO/TC 135, Non-destructive testing, Subcommittee
Surface methods, in accordance with the Agreement on technical cooperation between ISO and
(Vienna Agreement).

This second edition cancels and replaces thefirst edition (ISO 3452-1:2008) which has been techni
revised. Changes from the first edition«dnelude a table referring to the testing products.

This corredted version of ISO 3452:2013 incorporates the following corrections: a footnote has
added to Tafle 1; the flowchart of Ahnex A has been modified.

ISO 3452 ¢
testing:

nsists of the following parts, under the general title Non-destructive testing — Penet

— Part 1: General pfirnciples

— Part 2: [lesting-of penetrant materials

ct of
any
r on

not

mity
nical

bean
g, in

5C 2,

CEN

rally

peen

rant

—  Part 3: l?pfprpnr'p test hlacks

— Part 4: Equipment
— Part 5: Penetrant testing at temperatures higher than 50 °C

— Part 6: Penetrant testing at temperatures lower than 10 °C
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part of ISO 3452 specifies a method of penetrant testing used to detect discontinuities
folds, porosity and lack of fusion, which are open to the surface of the materialito be
y applied to metallic materials, but can also be performed on other materials, provid
ert to the test media and not excessively porous (castings, forgings, welds;ceramics, e

oincludes requirements for process and control testing, butis notintended to be used for
ria and gives neither information relating to the suitability of individual test systems
cations nor requirements for test equipment.

1 Methods for determining and monitoring the essential prepérties of penetrant testing pt
are specified in ISO 3452-2 and ISO 3452-3.

2
btability or non-acceptability is included.
Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. B
ences, the latest edition of the referenced document (including any amendments) appli

8059, Non-destructive testingw— Penetrant testing and magnetic particle testing - Viewing
B452-2, Non-destructive testing — Penetrant testing — Part 2: Testing of penetrant mater]
B452-3, Non-destrugtive testing — Penetrant testing — Part 3: Reference test blocks
B452-4, Non-destriictive testing — Penetrant testing — Part 4: Equipment

3452-5, Non-destructive testing — Penetrant testing — Part 5: Penetrant testing at td
er than 50 degrees C

3452-6, Non-destructive testing — Penetrant testing — Part 6: Penetrant testing at td

lowe

e.g. cracks,
tested. It is
bd that they
tc.)

acceptance
for specific

oducts to be

The term discontinuity is used in this part of 1S0,3452 in the sense that no evaluation concerning

ent and are
or undated
bS.

conditions

ials

mperatures

mperatures

rthan 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.

4 Safety precautions

As penetrant inspection techniques often require the use of harmful, flammable and/or volatile
materials, certain precautions shall be taken.

© IS0 2013 - All rights reserved
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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 in accordance with local regulations.

The penetrant testing products and equipment shall be used with care and always in compliance with
the instructions supplied by the manufacturer.

When using filtered UV-A sources, care shall be taken to ensure that unfiltered radiation from the UV-A
source does not directly reach the eyes of the operators. Whether it forms an integral part of the lamp or
is a separate component, the UV-A filter shall always be maintained in good condition.
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of the empl
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system. Op
with a writ
authorized
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5.2 Desc

Prior to pefetrant testing the surface to be inspeeted shall be cleaned and dried. Suitable penet

are then apj
penetration
applied. Th
may give a

Should con
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discontinui
cleaned car
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entation of the method.

\_\.,.g.

al principles

bnnel

Il be carried out by proficient, suitably trained and qualified~personnel and, w|
chall be supervised by competent personnel nominated by the‘employer or, by delegd
pyer, the inspection company in charge of testing. To demongstrate appropriate qualificg
mended that personnel be certified according to ISO 9712 or an equivalent forma
brating authorization for qualified persons shall be isstied by the employer in accord
en procedure. Non-destructive testing (NDT) operatiens, unless otherwise agreed, shg
by a competent and qualified NDT supervisory individual (Level 3 or equivalent) appr

ription of the method

plied to the test area and enter into discontinuities open to the surface. After the approp
time has elapsed the excess penetrant is removed from the surface and the devel
e developer absorbs the penetrant that has entered and remains in the discontinuitieg
learly visible enhanced indication of the discontinuity.

greed upon betweerl the contracting parties, so as not to introduce contaminants into

efully to remoye,contaminants before application.

£SS sequence

erallyproceeds through the following stages:

here
ition
ition
ized
ance
1l be
bved

ants
riate
pper
and

plementary NDT be required, the penetrant inspection shall be performed first, unless

bpen

ies. If penetrant inspection is used following another NDT technique, the surface shall be

tienh and precleaning (see 8 2);

5.3 Proc
Testing gen
a) prepar
b)
c)
d)
e) inspect
f) recordi
g) postcle

application of penetrant (see 8.4);

excess penetrant removal (see 8.5);

application of developer (see 8.6);

ion (see 8.7);
ng (see 8.7.4);

aning (see 8.8.1).

See Annex A.
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5.4 Equipment

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

5.5 Effectiveness
The effectiveness of the penetrant testing depends upon many factors, including

a) types of penetrant materials and testing equipment,

b) purface preparation and condition,

c) material under examination and expected discontinuities,
d) femperature of the test surface,

e) penetration and development time, and

f) yiewing conditions.

Confrol checks shall be carried out to demonstrate that the correct parameters are used. See Annex B.

6 Products, sensitivity and designation

6.1 | Product family
Varipus test systems exist in penetrant testing.

A prpduct family is understood as a combination of the following penetrant testing materialg: penetrant,
excess penetrant remover (except method A)and developer. When tested in accordance with ISO 3452-2
the penetrant and excess penetrant remover shall be from a single manufacturer. Only approyed product
families shall be used.

6.2 | Testing products

The products used for testing/are given in Table 1.

6.3 | Sensitivity
The gensitivity 1ével of a product family shall be determined using reference block 1 in accofdance with

ISO 3452-3. Theassessed level always refers to the method used for type testing of the approyed product
famifly.

6.4 | Designation

The approved 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 with the reference block 1 according to ISO 3452-3.

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

© IS0 2013 - All rights reserved 3
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Table 1 — Testing products

Penetrant Excess penetrant remover Developer
Type Denomination Method Denomination Form Denomination
I Fluorescent penetrant A Water-washable a Dry powder
II  |Colour contrast B Post-emulsifiable, lipophilic Water-soluble
[II |Penetrant C Solvent-removablea: c Water-suspendable
Dual-purpose (fluores- — Class 1, halogenated
cent colou\r contrast — Class 2, non-halogenated
pengtrarrt)
— Class 3, special application
D Post-emulsifiable, hydrophilic d Solvent-based (men-aque-
ous for Typen)
E Water- and solvent-removable e Solvent:;based (non-aque-
ous forIypes Il and I1)
f Special application
For specific cfises, itis necessary to use penetrant testing products complying with particulax rfequirements with regards to
flammability|sulfur, halogen and sodium content and other contaminants. See ISO 3452-2,
a  The clasqof Method C is not part of the designation.
7 Comphtibility of testing materials with the part(s)-to be tested
7.1 Gendral
The penetrant testing products shall be compatible with‘the material to be tested and the use for which
the part or parts is designed.
7.2 Compatibility of penetrant testing products
The penetrant testing materials shall beicompatible with each other.
Drag-out logses shall be replaced with-the same materials, which may be from a different batch.
The products shall be from the-same manufacturer.
7.3 Compatibility of penetrant testing materials with parts under examination
7.3.1 Innjost caseS.the compatibility of products can be assessed prior to use by means of the corrdsion

testing mate

and assemb

7.3.3

in 1ISO3452-2.

rials; their compatibility has to be established before inspecting parts manufactured
lies that include such materials.

materials do not have a deleterious effect on fuels, lubricants, hydraulic fluids, etc.

rant

from,

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

7.3.4 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 materials shall be given special consideration.

© ISO 2013 - All rights res
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8 Test procedure

8.1

Written test procedure

1:2013(E)

All testing shall be performed in accordance with an approved written procedure, which may be specific
to or included in the relevant product standard.

8.2

Precleaning

8.2.1 General

Con
orc
fron
enou

8.2.2

Scal
blas
gene
shal
from
etch

8.2.]

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

such

Resi
sens
pene
from
may]

8.2.4

As the final stage.of precleaning, the parts to be tested shall be thoroughly dried, so that ng

nor §

8.3
The

iaminants such as scale, rust, oil, grease or paint shall be removed — if necessary using

emical methods, or a combination of these. Precleaning shall ensure that the test sui
gh to prevent interference from areas adjacent to the actual test surface.

P Mechanical precleaning

e, slag, rust, etc., shall be removed using suitable methods such\as brushing, rubbin
[ing or high-pressure water blasting. These methods remove contaminants from the

rally are incapable of removing contaminants from within sutface discontinuities. In al
be taken to ensure that the discontinuities are not masked by plastic deformation
abrasive materials. If necessary to ensure that discontinuities are open to the surface,
ing treatment shall be carried out, followed by adeqfiate rinsing and drying.

8 Chemical precleaning

as grease, oil, paint or etching materials:

Hues from chemical precleaning processes can react with a penetrant and greatly
itivity. Acids and chromates ifi particular can greatly reduce the fluorescence of
trants and the colour of the colour contrast penetrant. Therefore, chemical agents shall
the surface under examindtion, after the cleaning process, using suitable cleaning met
include water rinsing.

l Drying

olvent remains in the discontinuities.

Temperature

mechanical
face is free

residues and that it allows the penetrant to enter any discontinuity. The cleaned area shall be large

o, abrasion,
surface and
| cases care
or clogging
subsequent

ve residues

reduce its
fluorescent
be removed
hods, which

ither water

e from 10 °C

Lesting material, the test surface and the ambient temperature shall be within the rangg

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 10 °C to 50 °C, inspection shall be carried out in accordance with
ISO 3452-5 or ISO 3452-6, as applicable.

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.

© IS0 2013 - All rights reserved
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8.4.2 Penetration time

The appropriate penetration time depends on the properties of the penetrant, the application

temperatur

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

The penetration time shall be between 5 min and 60 min and shall not be less than the manufacturer’s
recommended time for the required sensitivity. The penetration time shall be recorded in the written
test procedure.

8.5 Excess penetrant removal

8.5.1 Gen

The applica

8.5.2 Wa

The excess
shall be tak

8.5.3 Soly

Excess peng
with a cled
technically
remover is

8.54 Em

8541 H

To allow the
rinsable by
be perform
uniform act

The emulsif
time of the

instruction
final wash s

eral

fion of the remover medium shall be such that penetrant remains in the discontinuities

er

penetrant shall be removed by washing (rinsing), immersion or wiping using water.
en to minimize the effect of mechanical action caused by the rinsing-method.

rents

trant shall be removed, first, by using a clean lint-free cloth and, subsequently, by clea
n lint-free cloth lightly moistened with solvent. Any:other removal technique sha
approved for adequacy and agreed by the contracting parties, particularly when sol
prayed directly onto the part to be tested.

hlsifier
ydrophilic (water-dilutable)

post-emulsifiable penetrant to bbe;removed from the test surface, it shall be rendered w

bd in order to remove the bulk of the excess penetrant from the test surface and facilit
ion of the hydrophilic emulsifier that will be applied subsequently.

emulsifier shall be.evaluated by the user through pre-tests according to the manufactu
5. The predetermined emulsifier contact time shall not be exceeded. After emulsificati
hall be carried-out in accordance with 8.5.2.

8.5.4.2 Lipophilic.(oil-based)

To allow thg
rinsable by

post-emulsifiable penetrant to be removed from the test surface, it shall be rendered w

Care

ning

1 be
vent

hter-

application of an emulsifier, Before the application of the emulsifier, a water wash should

hte a

ier shall be applied by immersion or by foam equipment. The concentration and the conptact

rer’s
bn, a

hter-

bnrlication of S Al finge Thic oo anloubhoa doyno bz i aecinag Thaoomulcifine ot ot

P PTIICOtIoOTT OT ol CTITO T STITIIC T T TS ColT Oy o C O OTIC O y T CT STUTH T IIC CTIITaroIricT CoTreatcT

shall be evaluated by the user through pre-tests according to the manufacturer’s instructions.

me

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 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). Subsequent

cleaning wi

th a clean lint-free cloth, lightly moistened with solvent, shall be then carried out.
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8.5.6 Excess penetrant removal check

During excess penetrant removal the test surface shall be checked for penetrant residues. For fluorescent
penetrants, this shall be carried out under a UV-A source. The minimum UV-A irradiance at the test
surface shall not be less than 1 W/m?2 (100 uyW/cm2) and the visible light not more than 100 Ix.

For colour contrast penetrants the white light illuminance on the test surface shall be more than 350 Ix.

Excessive background shall normally necessitate reprocessing unless otherwise authorized by a suitably
qualified person.

8.5.T Drying

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

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

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

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

d) forced air circulation;

e) hcombination of methods a) to d).

If compressed air is used, particular care shall be.taken to ensure that it is water- and oil-free and that
imp:I:ging pressure on the surface of the part is\képt as low as possible.

If a low-pressure, forced-air drying system\(e.g. oven) is used for drying the air temperature shall not
exceed 70 °C. The drying time shall not lead to a surface temperature higher than 50 °C.

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

The purface temperature shall not exceed 50 °C during drying, unless otherwise approved.
8.6 | Application of'developer

8.6.1 General

The developershall be maintained in a uniform condition during use and shall be evenly applied to the
test purface:

The app]inah'nn of the dnvn]npnr shall he r")rrind out-3s-seon-as pnccib]n after the rnmnval Of excess

penetrant.

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

8.6.2 Drypowder

Dry powder may only be used with fluorescent penetrants. The developer shall be uniformly applied
to the test surface by one of the following techniques: dust storm, electrostatic spraying, flock gun,
fluidized bed or storm cabinet. The test surface shall be thinly covered; local agglomerations are not
permitted.

© IS0 2013 - All rights reserved 7
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Excess developer shall be gently removed after the development time and before inspection using a
method that will not disturb indications.

8.6.3 Water-suspendable developer

A thin, uniform application of the developer shall be carried out by immersion in agitated suspension
or by spraying with suitable equipment in accordance with the approved procedure. The immersion
time and temperature of the developer shall be evaluated by the user through pre-tests according to
the manufacturer’s instructions. The immersion time shall be as short as possible to ensure optimum

results.

The part sh

8.6.4 Soly

The develoy
slightly wet

8.6.5 Wat

A thin, uni
suitable eq
of the deve
instruction

The part sh

8.6.6 Wal

When an i
following p

Wipe o

Apply t
used, u

After e3
by the

When
Indicat

0
1ipment in accordance with the approved procedure. The inithersion time and tempera

hll be dried by evaporation and/or by the use of a forced-air circulation oven.

rent-based developer

er shall be applied by spraying uniformly. The spray shall be such that the dejzeloper ar
on the surface, giving a thin, uniform layer.

er-soluble developer

rm application of the developer shall be carried out by immersion or by spraying

loper shall be evaluated by the user through pre-tests)aecording to the manufactu
5. The immersion time should be as short as possible toiensure an optimum result.

b1l be dried by evaporation and/or by the use of a forced-air circulation oven.

er- or solvent-based for special application:(e.g. peelable developer)

dication that needs to be recorded isshown with the penetrant inspection procesg
focedure should be used.

f the developer with a clean, dry; lint-free cloth.

he same penetrant by any canvenient means, then follow exactly the same process as inif
b to application of the developer.

cess penetrantremoval and drying of the part, apply the peelable developer as recommet

]nanufacturer.
he recommended development time has elapsed, carefully peel off the developer coafing.

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

8.6.7 De\‘le

lopment time

rives

with
ture
rer’s

the

ially

nded

The development time should be between 10 min and 30 min; longer times may be agreed between the

contracting

parties.

The development time begins

— immediately after application, when dry developer is applied, or

— immediately after drying, when wet developer is applied.
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8.7 Inspection
8.7.1 Viewing conditions

8.7.1.1 General

Viewing conditions shall conform to ISO 3059.

8.7.1.2 Fluorescent techniques

1:2013(E)

Suffijctenttime shatt be attowed for the operator s eyes to become dark-adapted 1 the Insp
at lepst 1 min.

In sqme cases it may be advantageous to provide UV-A background lighting. The UV-Asrrad
surfaice inspected shall be 10 W/mZ2 (1 000 uW/cm2) or greater with a low level ofvisible lighf
total of ambient and from UV-A source 20 Ix).

8.7.1.3 Colour contrast techniques

For inspection, the illuminance at the test surface shall be 500 Ix or greater.

8.7.2 General

Indi¢ations produced by the penetrant method may provide limited information on shape an
of discontinuities. In some cases it may be advantageous to carry out the first examination j
appljcation of the developer or as soon as the developéris dry. This facilitates a better inter
indi¢ations.

Final inspection shall be carried out when the-development time has elapsed.
Inspection aids such as magnification instruments can be used.

Assgssment by the wipe-off technique (see 8.7.3) may further assist evaluation.

8.7.3 Wipe-off technique

This| procedure is used to~assist in assessment of the nature of a discontinuity causing ai
and fonsists of removalief-the initial indication followed by a further development process
be used to remedy general inspection process irregularities such as inadequate remova
prodedure may be the subject of specific agreement between the contracting parties or incly
releyant acceptarice criteria. Unless otherwise agreed, repeating the procedure is not permi
no irjdicationdredevelops this shall not be the sole evidence for assessing an indication as spur
releyant hutcan be used to demonstrate that initial interpretation is correct (e.g. water mar
contpmindtion) or to allow the inspector to obtain additional beneficial information by wit

ction area,

iance at the
(maximum

dimension
st after the
pretation of

1 indication
It shall not
. The exact
ided within
tted. Where
ious or non-
k or surface
nessing the

growtloof the indication during the redevelopment time.

Procedure:

a) usingasmall, clean, lint-free swab, wipe across the surface where the indication is present to remove

the penetrant materials (one pass only);

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 non-aqueous developer, applied from a distance

where the material dries almost immediately on contact, unless otherwise agreed;
d) inspectthe area immediately after application of the developer;

e) inspectagain atintervals and at the final development time of 10 min.
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8.7.4 Recording

Recording may be done by any adequate method, e.g. written description, sketch or photograph.
8.8 Postcleaning and protection

8.8.1 Postcleaning

After final inspection, postcleaning of the part is necessary only in those cases where the penetrant
testing products could interfere with subsequent processing or service requirements.

8.8.2 ProLection

If required,|a suitable corrosion protection shall be applied.

8.9 Retesting

If retesting|is necessary, e.g. because no unambiguous evaluation of indication§ is possible, the eptire
test procedfire, 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 supplieris not allowed unless thorgpugh
cleaning hap been carried out to remove penetrant residues remaining in the discontinuities.

9 Testreport
The test regort shall contain the following information, intreference to this part of ISO 3452:

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 name and
product desighation as well as the batch number;

d) testinsftfuctions;

e) deviations (if any) from the test instructions;

f) testresults (description of discontinuities detected);

g) testlocation, date of testing, name of the operator;

h) 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 h).
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The test report may be omitted if a test procedure fulfilling the requirements of 8.1 is submitted,
containing the information mentioned in Clause 9 from a) to d) and if the information under €) to h) is
documented in an appropriate manner.
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Annex A
(normative)

Main stages of penetrant examination

The sequence of operations to be followed is illustrated for the general case by this flow chart.

i Preparation and precleaning |

(o]
Method A and E I Method B and D ) Method C

Apply Apply Apply
watpr-washable penetrant post-emulsifiable penetrant solvent-removable penetrant
and|allow penetration time and allow penetration time and allow penetration tinje

I I

I | I |

( methodp ) ( MethodE ) ( methodB ) (( MethodD )
I
Remoye
bulk'ef
R Aopl excesspenetrant
Remole emovet . - pply it using water Remove
excess pefetrant excegs pen(ta ran Ipophi 'g elrlnu o [ excess penetrant
using whter using water and allow Apply using solvent
then solvent emulsification time L .
| | hydrophilic emulsifier
and allow
emulsification time

|

I
Remove
emulsifier/penetrant
using water
I
I
Verify removal of
excess penetrant
materials
I
Form a Form b Formc

Apply Apply Apply Apply

dry powder water soluble water suspendable solvent-based
developer developer developer developer
Allow to dry
I
Allow
development time
I
Inspect

Postclean and
Protect as required
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Process and control tests

General

1:2013(E)
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com
This
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requ

Tabl|
ofa

prod
neceq

The
pers

B.2

A se
Any
take]

The
a)
b)
‘)
d)
e)

bx B describes process and control tests used to monitor the implementation of the mef]

der to maintain the integrity of a penetrant process, the process as a whole'and th
bonents of the system shall be regularly checked to ensure that they meet the required
requirement is applicable to process lines where materials are reusedyFor products
sols or thixotropic penetrants, only used for a single inspection, reduced or no tesf
ired as determined by a suitably qualified person, e.g. ISO 9712, Level B.

P B.1 details the process and control tests to be carried out and théir frequency. Itis there
buitably qualified person, e.g. ISO 9712, Level 3, to decide which-tests are applicable to

ess line. The tests may be carried out at more frequent infervals or additional tests c{
ssary to ensure correct processing conditions.

fest shall be carried out and the results recorded in ac¢¢ordance with Table B.1 by a suitah
on, e.g. ISO 9712, Level 2.

Records

parate record of the process and control test results for each penetrant plant shall be
deviations found shall be reported.to the responsible person and the appropriate corre]
n.

following information shallshe'included in the records:
company and site;

process line identity;

Hate;

Chift;

hameé and qualification;

bignature.

f)

hod.

b individual
standards.
supplied in
ing may be

sponsibility
h particular
irried out if

ly qualified

maintained.
ctive action
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B.3 Control tests

B.3.1 Materials levels (including refillable spray systems)

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

B.3.2 Sys

This test s
Alternative
IS0 9712, L
of those noj

tem performance

nall be carried out using a type 2 reference test block in accordance with ISO” 34
known defect standards may be used where authorized by a suitably qualified. person|
evel 3. It may be advantageous to also use a component with known discontinuities ty
mally expected.

A record i

discontinuities, including the level of background, shall be prepared using new;inused materials o
same family and processed using the same parameters normally in use and¥etained for reference.
record shal] be used as a comparison for the practical results obtained using the same test for the
system performance check. Indications from peelable developers arg.iot the same as those obt

using stan

or on the co
as those of
backgroung

Permanent
test results

Separate re
penetrants

B.3.2.1 Rq¢

The test panel or known defect standard used for the performance test shall be maintained in

condition th
materials rq
or other rern

No method

B.3.3 Per

the form of a permanent replica, photograph or other suitable means, showing

rd developers. The indications on the chrome-plated side of the type 2 reference test k

ponent with known discontinuities shall show the same number of indications and pat

the record prepared using the same materials and’process sequence. Similarly, the ley
shall be the same as that shown on the record.

replica shall be scaled approximately 1:1, add the indications shall be easy to compare

hall be only one product as designated by the manufacturer.

eference test parts cleaning

atitdetects changes'inprocess parameters. In particular, itis necessary to remove penet
maining from previeus tests. [t may be beneficial between uses to store the panel in sol
hover.

Check fora

ised shall physically modify the discontinuities.
jetrant-appearance
abnormal aspects of the penetrant (e.g. milky appearance, visible contamination, de

b2-3.

e.g.
bical

the

f the

This
aily
ined
lock
tern
el of

with

ference pieces shall be allocated to each individual penetrant; for this purpose an individual

such
rant
vent

psits

of water at the bottom or top of the penetrant).

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 Oven temperature

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

B.3.7 Working area

Ensure thatthe workingareais clean and tidy. When inspecting components 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)

Ensyre that the trap(s) are free of contaminants.

B.3.9 UV-A lamps

Ensyre that lamps are functioning correctly, are in good condition and that\UV-A filters, where fitted,
are intact.

B.3.10 UV-A irradiance

Meakure UV-A irradiance in accordance with ISO 3059.

B.3.11 Visible light intensity in inspection booth (fluorescent systems)

Meafure, in accordance with ISO 3059, the maximumisible light intensity in the booth.

B.3.12 Visible light intensity (colour contrast systems)

Meapure the minimum visible light intensity-at the working area in accordance with 1SO 3059. Where
light levels can vary, e.g. when daylight is\involved, the frequency of the test shall be increaded.

B.3.13 Fluorescent brightness
Meagure the fluorescent brightness in accordance with ISO 3452-2.

Reqgpirement: the fluorescent brightness shall be within the range 90 % to 110 % of the reference.

B.3.14 Colour contrast intensity

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

To prepare the reference samples, it is recommended that dilutions of 10 %, 9 %, 8 % and 71 % are first
pre ared 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.

Requirement: the colour intensity shall be greater than 80 % of reference.
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B.3.15 Supplier’s overcheck

A representative sample of the in-use penetrant shall be taken at least once a year and sent to the
supplier’s or other suitable laboratory for analysis. Otherwise, the penetrant shall be discarded and
replaced.

The overchecking laboratory shall issue a report stating that the physical-chemical parameters of the
penetrant under test are all within acceptable limits when compared with the nominal values for a new
penetrant. It is recommended that the report shows actual values and not only a statement.

It is the responsibility of the supplier to choose which parameters are to be checked.

B.3.16 Conjcentration of hydrophilic remover

The test is applicable for freshly prepared solutions and regular tests, which shall be carried/out ysing
arefractomieter.

The test refractometer shall be calibrated using accurately prepared solutions of the new hydrophilic
emulsifier. At least five solutions shall be used. One shall be the nominal concentration, two shall be
above and tjwo below the nominal concentration. The values shall be plotted graphically.

To estimatejthe concentration of the hydrophilic remover, read the value given by a sample of the frgshly
prepared product and determine its concentration from the graph.

All parts of|the test shall be carried out at ambient temperature.
Requiremgnt: Adjust concentration to required value. Mix well before rechecking.

Any changelin visual appearance shall require further tests to be carried out.
B.3.17 Deyelopers

B.3.17.1 Appearance of dry powder

Ensure thaf the powder is free flowing, fluffy’and not caked.

B.3.17.2 Fluorescence of dry powder

Examine a §ample of the powderaunder ultraviolet light to ensure that it is free from fluorescence|that
could affect the process.

As a guide it is not expected that more than 10 specks per 10 000 mm? (e.g. eight specks on a 100{mm
diameter disk) will be Visible when applied by the production method.

B.3.17.3 ter-soluble developer

B.3.17.3.1 Concentration

This test uses a graph of concentration against density produced by the manufacturer to determine the
concentration of the developer.

a) Check the level of the tank and bring it back to its original level by the addition of water and mix
thoroughly.

b) Take a sample of the contents of the tank and adjust the temperature to 20 °C or to the temperature
at which the hydrometer has been calibrated.

c) Measure the density of the sample using a hydrometer.

The density will enable the concentration of the developer to be determined from the graph.
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