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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 liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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INTERNATIONAL STANDARD ISO 3452-2:2013(E)

Non-destructive testing — Penetrant testing —

Part 2:
Testing of penetrant materials

SAFETY PRECAUTIONS — The materials required by this part of ISO 3452 include chemicals
whi¢h may be harmful, flammable and/or volatile. necessary precautions sha observed.
All relevant International, national and local regulations pertaining to health-and safety,
environmental requirements, etc. shall be observed.

1 Bcope

This|part of ISO 3452 specifies the technical requirements and test procedures for penetrapt materials
for their type testing and batch testing. This part of ISO 3452 covers®he temperature ragge 10 °C to
50 °(. Additional tests in part 5 or part 6 of ISO 3452 may be required outside this range.

On-dite control tests and methods are detailed in ISO 3452-1.

2 Normative references

The ffollowing referenced documents, in whole or invpart, are normatively referenced in this document
and are indispensable for its application. For dated ¥eferences, only the edition cited applies. For undated
references, the latest edition of the referenced déeument (including any amendments) appligs.

[SO B059, Non-destructive testing — Penetrant testing and magnetic particle testing - Viewing conditions
ISO B452-1:2013, Non-destructive testing-— Penetrant testing — Part 1: General principles
[SO B452-3, Non-destructive testing — Penetrant testing — Part 3: Reference test blocks
ISO 9712, Non-destructive testing — Qualification and certification of NDT personnel

ISO 10474, Steel and steel'\products — Inspection documents

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

ISO/IEC 17025,sGéneral requirements for the competence of testing and calibration laboratorigs

3 [Ferms and definitions

1 £l 1 —] - h . I LS : : 1CA-4.2370 1G240 d h
FOI‘ LIIC PUI'pPUSTS UL ULILS UUCUIIITIIL, LT LCHITLS dITU UCTIITIUIOIS g1IVEIT TN IOV 147U0, 10U OF 2‘1 and the

following apply.

31

batch

quantity of material manufactured in one production having uniform properties throughout and with a
unique identifying number or mark

3.2
candidate
sample of the testing product submitted for evaluation in accordance with this part of ISO 3452

© IS0 2013 - All rights reserved 1
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4 (Classification

4.1 Testing products

Penetrant testing products shall be classified by type, method and form in accordance with Table 1.

Table 1 — Testing products

Penetrant Excess penetrant remover Developer
Type Denomination Method Denomination Form Denomination
[ |Flugrescent penetrant A |Water a |Dry
I |Colqur contrast pen- B ] - o b |Water soluble
etrant Lipophilic emulsifier

c |Water suspéndable

[II |Dual-purpose (fluores- C |Solvent (liquid):
cenf colour contrast

penbtrant) Class 1 Halogenated d Solvent-based (non-
Class 2 Non-halogenated aqueous for Type I)
Class 3 Special application
D Solvent-based (non-
Hydrophilic emulsifier e |aqueous for Types II and

1)

Ea Z\ﬁzer and solvent regpv- f |Special application

Method E relates to application. Penetrant material qualified\for method A are also considered qualified for mgthod

L

4.2 Sensijtivity levels

4.2.1 General

Sensitivity |evels shall be defined separately for penetrant, excess penetrant remover and develpper,
and for progluct families. Sensitivitylevels of the different types of penetrants are not comparable.

4.2.2 Flugrescent productfamily
Sensitivity levels for thisproduct family shall be defined by reference products:
— sensitiyity level1/2 (very low);

— sensitiyitylevel 1 (low);

— sensitivity level Z [medium]j;
— sensitivity level 3 (high);
— sensitivity level 4 (ultra-high).

Sensitivity level 1/2 applies to Type I method A only.

4.2.3 Colour contrast product family

Sensitivity levels for this product family shall be defined using the type 1 reference block in accordance
with I1SO 3452-3:

— sensitivity level 1 (normal);

2 © IS0 2013 - All rights reserved
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— sensitivity level 2 (high).

4.2.4 Dual-purpose product family

There are no sensitivity levels for dual-purpose penetrants when used as a fluorescent system. However

these products may be classified as colour contrast products (see 4.2.3).

5 Testing of penetrant materials

5.1 —Personnel

Testing shall be carried out by proficient, suitably trained and qualified personnel

and, where

appljcable, shall be supervised by competent personnel nominated by the employer ot, by delegation of

the ¢mployer, the inspection company in charge of testing. To demonstrate appropriate pi
is recommended that personnel be trained according to ISO 9712 or an equivalent formali
Operating authorization for personnel shall be issued by the employer in-acecordance wit
prodedure. Non-destructive Testing (NDT) operations, unless otherwise,agreed, shall be au
a competent and qualified NDT supervisory individual (Level 3 or equivalent) approved by th

5.2 | Testing facilities

5.2.1 Type testing

Typ¢ testing shall be carried out on penetrant materials according to ISO 3452-1 with eX
defiped in this part of ISO 3452 to ensure their conformance to the requirements of this part

testing shall be carried out by a laboratoryaccredited in accordance with ISO/IEC 17
ng of penetrant materials.

Typ4g
testi

5.2.2 Batch testing

Bat

acco
sam
be a

testing to the requirements of this part of ISO 3452 shall be carried out on each prody

ding to ISO 3452-1 to ensuxe'the batch has the same properties as the corresponding ty

ble. In the case of penetrantmaterial packed in spray cans, the content of sulfur and ha
Hditionally determined actording to 6.12.

Batd
requ

h testing shall be eafried out under a defined and maintained quality system. A system
irements of ISO.9001 is considered suitable.

5.2.3 Process/and control testing
Prod

ISO

ess, and control tests to monitor the implementation of the method are dg
B452-1:2013, Annex B.

roficiency it
zed system.
h a written
thorized by
e employer.

ceptions as
pf 1SO 3452.

25 for type

iction batch
pe approval
logens shall

meeting the

scribed in

5.3 Reporting

5.3.1 Type testing

The testing laboratory (see 5.2.1) shall provide a certificate of compliance with this part of ISO 3452 and

areport that details the results obtained.

If any changes are made to the penetrant material composition, then a new type test and product identity

shall be required.

© IS0 2013 - All rights reserved
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5.3.2 Batch testing

Manufacturers of penetrant materials shall provide certificates of compliance with this part of ISO 3452
(for example, see EN 10204 or ISO 10474).

5.4 Tests

5.4.1 Penetrants

Type and batch testing of penetrant properties shall be carried out in accordance with Table 2.

Table 2 — Properties of penetrants and required tests

Property Test type Reference

Appearancg Batch 6.1
Sensitivity Type and batch 652
Density Type and batch 6.3
Viscosity Type and batch 6.4
Flashpoint Type and batch 6.5
Washability (Method A penetrants only) Batch 6.6
Fluorescent brightness (Type I penetrants) Type and batch 6.7
UV stability (Type [ penetrants) Type 6.8
Thermal sthbility (Type I penetrants) Type 69
Water tolerjance (Method A penetrants only) Type 6.10
Corrosive properties Type and batch 6.11
Content of $ulfur and halogensa Type and batch 6.12
Water content (Methods A and E) Batch 6.20
a Only required for products designatedtlow in sulfur and halogens”.

5.4.2 Excpss penetrant removers-{excluding method A)

—
D
|O8]

Type and b3atch testing of penetrant remover properties shall be carried out in accordance with Tah

Table 3 —</Pr'operties of excess penetrant removers and required tests

Property Test type Reference

Appearance Batch 6.1
Sensitivity Type and batch 6.2
Density Type and batch 6.3
Viscosity (for Methods B and D only) Type and batch 6.4
Flashpoint Type and batch 6.5
Water tolerance (Method B only) Type and batch 6.10
Corrosive properties Type and batch 6.11
Content of sulfur and halogensa Type and batch 6.12
Residue on evaporation/solid content (Method C Type and batch 6.13
only)

Penetrant tolerance (Methods B and D only) Type 6.14
a Only required for products designated “low in sulfur and halogens”.

© ISO 2013 - All rights reserved
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Table 3 (continued)
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Property Test type Reference
Water content (Method B only) Batch 6.20
Other contaminants on request (as required) Batch
a Only required for products designated “low in sulfur and halogens”.

5.4.3 Developers

Type and batch testing of developer properties shall be carried out in accordance with Table 4.

Table 4 — Properties of developers and required tests

b If applicable.

Property Form Test type Refergnce
al/b|c|d|e|f

Appeparance X[ X|x|x|X|X Batch 6.1
Senditivity x| x|x|x|x|x| Typeandhbatch 6.2
Flashpoint x | x |xb| Type andbatch 6.5
Cortjosive properties x| x|x|x|x| Typeandbatch 6.1
Content of sulfur and halogensa x| x|x|x|x|x |[{lypeand batch 6.12
Solidl content x | x | xB* Type and batch 6.13
Dev¢loper performance X|X|X|X x | Type and batch 6.15
Re-dispersability X | xV¥'x |xb| Type and batch 6.16
Denity (of carrier liquid) x | x |xb| Type and batch 6.17
Partlicle size distribution X x| x|x|xb Type 6.19
I(?(;ccfll: irr(c:jr)ltaminants on request (as x| x|x|X|X Batch

a Only required for products designated “low in sulphur and halogens”.

5.4.4 Batch tests for spray cans

Batdh testing shall b&earried out in accordance with the product performance test given in(6.18.

The first and last.containers and a container from the middle of the batch shall be tested. Where testing
for dontent of-sulfur and halogens in accordance with 6.12, only the first container need be tested.

6 [[est methods and requirements

6.1 Appearance

The appearance of the sample shall be the same as that of the type test sample.

© IS0 2013 - All rights reserved
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6.2 Penetrant system sensitivity

6.2.1 Fluorescent penetrants (Type I)

6.2.1.1 Qualification provisions

6.2.1.1.1 Penetrants (TypeI)

Method A (water washable) penetrants and Methods B and D (post-emulsifiable) penetrants/emulsifiers
shall be qualified with the appropriate reference dry developer D-1. Method C penetrants shall be

qualified ei
the appropi

ther on the basis of their performance as Method A, B, or D materials, or, alternatively, with
iate reference remover R-1 and reference dry developer D-1 (see Table 5).

© ISO 2013 - All rights reserved
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Table 5 — Reference material designation

Reference material Designation
Method A Methods B, Cand D

Penetrant, Type |, Level 1/2 FP-1/2
Penetrant, Type |, Level 1 FP-1W FP-1PE
Penetrant, Type I, Level 2 FP-2W FP-2PE
Penetrant, Type I, Level 3 FP-3W FP-3PE
Pengtrant, Type I, Level 4 FP-4W FP-4P
Pengtrant, Type II, Level 1 VP-1W X P-1PE
Pengtrant, Type II, Level 2 VP-2W VP-2PE
Emulsifier, Type [, Method B FE-B
Emulsifier, Type I, Method D FE-D
Emulsifier, Type II, Method B VE-B
Remlovers, Class 1, Method C R:1 R-1
Remlovers, Class 2, Method C R-2 R-2
Dev¢loper, Form a D-1 D-1
Dev¢loper, Form e D-2 D-2
FP fluorescent penetrant
W  water-washable
PE postemulsifiable
FE ¢mulsifier for fluorescent penetrant
VP Yisible penetrant
VE ¢émulsifier for visible penetrant
6.2.1.1.2 Developers

All d

evelopers, except Form f (specific application), intended for use with Type I (fluorescent) penetrant

mate¢rials, shall be qualified with the reference level 4, Method B penetrant/emulsifier system

FP-4PE/FE=B*(see Table 6). Form f developers shall be qualified in accordance with 6.2.1.1.4

Ar

férerice sample of each product shall be retained for comparison purposes and designated in

accordance w abie a6 ATTUTACTUT e, IManuiacturc cfore ATnd tire batch number

shall be recorded.

NOTE Alist of reference products is available from qualified laboratories (e.g. MPA-Hannover, Germany).

6.2.1.1.3 Solvent removers

Classes 1 and 2 solvent removers shall be qualified with reference penetrant FP-4PE and reference

developer D-1. Class 3 solvent remover shall be qualified in accordance with 6.2.1.1.4.

6.2.1.1.4 Specific application — Developer/removers

Form fdevelopersand Class 3 removers shall be qualified with materials as specified by the manufacturer

and approval shall be specific to those materials.

© IS0 2013 - All rights reserved
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6.2.1.1.5 Product family
While individual testing products are to be qualified, product families as defined by the manufacturer

may be specified as meeting the requirements defined in this part of ISO 3452 (e.g. Type I, Level 2,
Method D, Form a).

6.2.1.2 Sensitivity

6.2.1.2.1 General

Sensitivity nypp I penetrantsystems shallbe determined hy comparing results of candidate materials,

and standafd reference products using a set of test panels.

6.2.1.2.2 [lest panels
A suitable test panel should be used, e. g. a type 1 reference block, see [SO 3452-3.

Test panels|according to ISO 3452-3 have chromium-nickel plating with thicknesses of 10 um, 20| um,
30 um and $0 pm. For each thickness there is a pair of panels with similar cracks;-The test panels shiould
be used either for fluorescent or for colour contrast penetrants. The same panels should not be usef for
the two sysfems.

8 © IS0 2013 - All rights reserved
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Table 6 — Sensitivity and removability matrix

Candidate material Materials for processing candidates | Reference materials

Penetrant systems

Type I, Method A, D-1 FP-1/2 D-1
Level 1/2
Type I, Method A, Level 1 D-1 FP-1W D-1
Type I, Method B, Level 1 D-1 FP-1PE FE-B D-1
Typed-Method G, Level 1 D1 EP1PE R1 D-1
Typ¢ I, Method D, Level 1 D-1 FP-1PE FE-D_nP| D1
Typ¢ I, Method A, Level 2 D-1 FP-2W > D-1
Typ¢ I, Method B, Level 2 D-1 FP-2PE (-\Ps 3 D-1
Typ¢ I, Method C, Level 2 D-1 FP2PE O R1 D-1
Typ¢ I, Method D, Level 2 D-1 FP-ZPﬁ\( ¥  FED D-1
Typ¢ I, Method A, Level 3 D-1 FP-\\ D-1
Typé¢ I, Method B, Level 3 D-1 3PE FE-B D-1
Typ¢ I, Method C, Level 3 D-1 N FP-3PE R-1 D-1
Typ¢ I, Method D, Level 3 D-1\\\Q 1" Fp-3pE FE-D D-1
Typé I, Method A, Level 4 D> FP-4W D-1
Typ¢ I, Method B, Level 4 &(\%'1 FP-4PE FE-B D-1
Typé I, Method C, Level 4 L D1 FP-4PE R-1 D-1
Typ¢ I, Method D, Level 4 29 b4 FP-4PE FE-D D-1
xO
Typé 11, Method A, o D-2 VP-1PE VE-B D-2
Levdl 1 a ‘\
Typé 11, Method B, . D-2 VP-1PE VE-B D-2
Levgl 1 A@
Typé I, Method C, O~ D-2 VP-1PE R-2 D-2
Levdl 1 O
Typg I, Method D, 0 D-2 VP-1PE VE-B D-2
Levdl 1 [\%
Typ¢ 11, Method A~ D-2 VP-2PE VE-B D-2
Levgl 2 O\
Typ¢ I, Method B, D-2 VP-2PE VE-B D-2
Levdl 24
Typé [EMethod C, D-2 VP-2PE R-2 D-2
Level 2
Type I, Method D, D-2 VP-2PE VE-B D-2
Level 2
Removers
Class 1 FP-4PE D-1 FP-4PE R-1 D-1
Class 2 FP-4PE D-1 FP-4PE R-2 D-1
Developers
Form a FP-4PE FE-B FP-4PE FE-B D-1
From b FP-4PE FE-B FP-4PE FE-B D-1
Form c FP-4PE FE-B FP-4PE FE-B D-1

© IS0 2013 - All rights reserved
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Table 6 (continued)
Candidate material Materials for processing candidates Reference materials
Form d FP-4PE FE-B FP-4PE FE-B D-1
Form e VP-2PE VE-B VP-2PE VE-B D-2

6.2.1.2.3 Test procedures

The same defined procedure shall be used for testing the candidate and the reference penetrant. The
reference penetrant shall be of the same sensitivity level as the candidate. Table 7 gives an example of

parametersEach procedure shall be repeated at least three times and the results averaged.
Table 7 — Type I sensitivity test parameters
Penetrant Allmethods Dip and then drain for 5 min at 5° to 10° from vertical.
dwell
Pre-wash Method D Spray with water for 1 min (160 * 16) kPa at (20, 5)°C).
Emulsification |Method B Dip and then drain for 2 min.
Method D Immerse for 5 min, no agitation:
— for reference system, 20 % concentration;
— for candidate system, manufacturer’s recommended concentra-
tion.
Wash Method A Spray with water for 1 min.
Method B Spray with water under UV~A radiation until fluorescent background is
gone. If not achieved within 2 min, the test has failed.
Method D Plunge into water te\stop emulsification, followed by spray with watgr
for 2 min.
For the three'methods: pressure at (160 + 16) kPa in the water pipe
nearest to the spray nozzle, temperature at (20 + 5) °C.
Solvent wige |[Method C Wipewith a clean rag dampened with solvent; then wipe with clean,|dry
ragte remove excess solvent.
Dry Methods A, B, D Dry for 5 min in oven. The temperature in the oven should not be higher
than 50 °C.
Dry after developer application when testing Forms b and c.
Method C Dry for 5 min at room temperature.
Developer All methods Dip for 5 s max. in Form a (dry) developer and allow a minimum dwe]l of
5 min.
6.2.1.2.4 Equipment

Suitable equipment shall be used to compare the indications. An example is given in Annex B.

6.2.1.2.5 Interpretation of results

Indications shall be evaluated for visibility. The method of assessing visibility shall be defined by the
testing laboratory. For visual assessment, viewing conditions shall be in accordance with ISO 3059.
Where other assessment is carried out, the viewing conditions shall be stated in the report.

The results shall demonstrate similar or better performance than the reference product. Quantitative
assessments, where used, shall show the candidate material giving a result of at least 90 % of the
reference product.

10 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=4ca404ec7ca0e10b2e3844baa7ab4f07

ISO 3452-

6.2.2 Colour contrast penetrants (Type II)

6.2.2.1 Quality provisions

2:2013(E)

Methods A, B, C and D penetrants and associated removers (if any) shall be qualified with the reference
non-aqueous wet developer D-2. Method C (solvent removable) penetrants may also be qualified with
the reference solvent remover R-2 and the reference non-aqueous developer D-2 (see Table 6).

All developers, except Form f, intended for use with Type II (visible dye) penetrant materials shall be

qual

ified with a Type Il reference penetrant and a Method B emulsifier VP-PE/VE-B.

6.2.1

The
shal

6.2.1

The
of cl
pang
for y

2.2 Test panels

30 um and 50 um test panels from the type 1 reference block in accordance)with
be used.

2.3 Method of testing

panels shall be initially calibrated using a Type I (fluorescent), Level3-pénetrant system.
barly visible indications extending across at least 80 % of the panel width shall be re
Is shall then be thoroughly cleaned to remove all traces of the(fluorescent materials a
se with Type Il penetrants.

Usinlg the candidate material, the panels shall be processedin‘accordance with Table 8.

Each

procedure shall be repeated at least three times and'the results averaged.

Table 8 — Type Il sensitivity test parameters

ISO 3452-3

[he number
rorded. The
nd reserved

Pengetrant dwell All methods Dip and then drain for 5 min at 5° to 10° from vertical.
Prejwash Method D Pre-wash with water for 30 s.
Emylsification Method B Emiulsify for 30 s.
Method D Emulsify for 1,5 min.
Wasgh Method A Spray with water for 1 min.
Method'B Spray with water under UV-A radiation until fluorescent bagkground is
gone. If not achieved within 2 min, the test has failed.
Method D Plunge into water to stop emulsification, followed by spray yith water
for 2 min.
For the three methods: pressure at (160 + 16) kPa in water pipe nearest
to the spray nozzle, temperature at (20 + 5) °C.
Solvent wipe Method C Wipe with a clean rag dampened with solvent.
Dry Methods A, B, D |Dry for 5 min in oven (50 * 3) °C max.
Method C Dry for 5 min at room temperature.
Developer All methods Spray with reference developer D-2 of Table 5 and allow a minimum
dwell of 5 min.

6.2.2.4 Interpretation of results

For visual assessment, viewing conditions shall be in accordance with ISO 3059. Where other assessment

is ca

rried out, the viewing conditions shall be stated in the report.

A sensitivity percentage is achieved by the ratio of two figures:

— the number of indications covering at least 80 % of the panel width, clearly visible to the unaided
eye (with glasses if usually worn);

© IS0 2013 - All rights reserved
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— the number of indications seen when the panel has been first calibrated as per 6.2.2.3.

This ratio is multiplied by 100 to achieve a percentage value.

6.2.2.5 Requirements

The sensitivity level shall be determined in accordance with Table 9.

Table 9 — Determination of sensitivity level for colour contrast penetrants

L Percentage of discontinuities found
Se SIUVILY ISVl
30 um 50 um
not applicable =290
2 275 100
6.3 Dendity
6.3.1 Test method
Density at 40 °C shall be determined using a method with an accuracy better than + 1 %.
6.3.2 Requirements
This result phall be reported for type testing (nominal value).cEor batch testing, a tolerance of + 5 % of
the nominal value shall be permitted.
6.4 Viscgsity
6.4.1 Test method
Viscosity shall be determined by a suitable method with an accuracy of better than + 1 %. The result for
a defined temperature shall be recorded:Batch testing shall be carried out at the specified temperafure.
6.4.2 Requirements
This result ghall be reported.fortype testing (nominal value). For batch testing, a tolerance of + 10 % of
the nominal value shall be-permitted.
6.5 Flashpoint
6.5.1 Test method

The flashpoint shall be determined by an appropriate stated method with an accuracy of better
than + 2 °C for materials with a flashpoint of less than 100 °C, or better than + 5 °C for materials with a
flashpoint greater than or equal to 100 °C.

Flashpoint measurement shall only be required for batch testing if the nominal flashpoint is within the

range 20 °C

to 110 °C. The flashpoint shall be determined by an appropriate method.

6.5.2 Requirements

The result shall be reported for type testing (nominal value). The flashpoint for batch testing shall be no
more than 5 °C below the nominal value.

12
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6.6

ISO 3452-

Washability (Method A penetrants)

2:2013(E)

When removed with a gentle water spray at (20 * 5) °C the sample penetrant shall not leave more
background on the surface roughness areas Ry = 5 pm and R, = 10 pm of reference test block type 2 in
accordance with ISO 3452-3 than the type test sample of the same penetrant processed under identical
conditions. For Type I penetrants, this test shall be carried out under UV-A irradiance in excess of
10 W/m?2 and white light maximum 20 1x. For Type II penetrants this test shall be carried out under
visible light minimum 500 1x. For Type IIl penetrants both tests shall be carried out. Visually compare
new batches with the retained sample of an acceptable batch of same penetrant system.

6.7

Fluorescent brightness

6.7.1
The [

6.7.2

o
ot x HErerEr

Test method

luorescent brightness of Type I penetrants shall be tested in accordance with-Ahnex A

Requirements

For fype testing, the fluorescent brightness of the candidate shall‘not be less than the following
perdentages of the brightness of the reference FP-4PE (see Table 5):

Sengitivity level 1/2 penetrant 50 %
Senditivity level 1 penetrant 65 %
Senditivity level 2 penetrant 80 %
Senditivity level 3 penetrant 90 %
Senditivity level 4 penetrant 95 %

Batdh testing shall be carried out compared with the type test sample. The tolerance shall be

the fl

6.8

6.8.1

uorescent brightness shall not be'less than the type test requirement.
UV stability

Test method

Prefare 10 filter.-paper specimens using the candidate penetrant and method in accor
Anngx A. Protectdive from heat, light and air currents, while exposing the other 5 specim

irra

iation (865 nm) of (10 + 1) W/m2 for 1 h while protecting them from heat and air cy

fluorescentbrightness of each specimen is determined using the method given in Annex A.

6.8.

Requirements

+ 10 %, but

dance with
ens to UV-A
rrents. The

The average fluorescent brightness of the UV-A irradiated specimens shall be greater than the following
percentages of non-irradiated specimens:

Sensitivity level 1/2 penetrant 50 %
Sensitivity level 1 penetrant 50 %
Sensitivity level 2 penetrant 50 %
Sensitivity level 3 penetrant 70 %
Sensitivity level 4 penetrant 70 %
© IS0 2013 - All rights reserved
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6.9 Thermal stability of fluorescent brightness

6.9.1 Test method

Prepare 10 filter paper specimens using the candidate penetrant and method in accordance with
Annex A. Protect five from heat, light and air currents, while placing the other 5 specimens on a clean
metal plate in a dead air oven at (115 # 2) °C for 1 h. The fluorescent brightness of each specimen is
determined using the method given in Annex A.

6.9.2 Requirements

The average fluorescent brightness of the heated specimens shall be greater than the folloying
percentage$ of unheated specimens:

Sensitivity level 1/2 penetrant 60 %
Sensitivity level 1 penetrant 60 %
Sensitivity level 2 penetrant 60_%
Sensitivity level 3 penetrant 80 %
Sensitivity level 4 penetrant 80 %

6.10 Watdqr tolerance

6.10.1 Test method

Water tolerjance shall be determined by adding water accurately to a constantly stirred, accurately
measured quantity of the candidate material (typically 20 ml) until the candidate material shows a
different vipual appearance, e.g. cloudiness, thickening or separation. This test shall be carried opt at
(15+0,5)°C.

Water tolerpince is the percentage of added water in the final volume.

6.10.2 Requirements

Water tolerpnce shall be greater than 5 %.
6.11 Corrgsive properties

6.11.1 Gereral

The compatiibility of the penetrant material and the materials to be inspected shall be confirmed by the
following methods.

6.11.2 Type testing
6.11.2.1 Moderate temperature corrosion

6.11.2.1.1 Test procedure

For penetrant materials intended for use on metallic components, the test shall be carried out on bare
aluminium alloy AW-7075, in the metallurgical state T6 or equivalent, AZ-31B magnesium alloy or
equivalent, and on 30 CrMo4 steel or equivalent. Test panels of each of these materials shall be prepared

14 © IS0 2013 - All rights reserved
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by polishing the surface with silicon carbide paper (240 grit) and rinsing with a volatile, sulfur-free
hydrocarbon solvent (e.g. analytical grade acetone) immediately prior to use.

The test panels shall be immersed to half their length in the penetrant material under test, and placed
in a glass beaker of sufficient size inside a Parr bomb calorimeter (or equivalent container capable of
withstanding an internal pressure of 700 kPa) as shown in Figure 1.

The sealed calorimeter shall then be placed in an oven, or hot water bath, maintained at (50 * 1) °C for
2 h + 5 min. The test panel shall then be removed and rinsed briefly under distilled water or organic
solvent, as appropriate, to remove all residues of penetrant materials, and inspected.

(/] i
[ —
N1
4
N \/\Z\ N
3 2
Key
1 beaker
2 penetrant material
3 test panel
4 colourimeter

Figure 1 — Parr bomb calorimeter

6.11.2.1.2 Requirements

There shall be no evidence of staining, pitting or any other corrosion when examfined under
10 x|magnification.

6.11.2.2 Compatibility with other materials

6.11.2.2.1¢ Test procedure

The i T2t i i ith which the
penetrant material is to be used, by replacing the metal test panel with a panel of that material.

6.11.2.2.2 Requirements

There shall be no evidence of degradation of the test panel surface.
6.11.2.3 High temperature titanium stress corrosion

6.11.2.3.1 Test panels

The test panels shall be TiBAI11Mo1V (also denominated Ti 811), duplex annealed.
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6.11.2.3.2 Specimen preparation

The test specimen shall be as shown in Figure 2 with the longitudinal grain direction parallel to the length
dimension. The surfaces of the panels shall be prepared to a surface finish of R, = 0,5 um. Brake form
panels overa (7,11 £ 0,25) mm radius mandrel to produce an unrestrained angle of (65 + 5) ° (see Figure 2).

6.11.2.3.3 Test procedure

Four test specimen shall be used with each sample to be tested. Prior to stressing, the specimens shall
be cleaned by solvent wiping or soak, and lightly etched in 40 % nitric acid (HNO3), 3,5 % hydrofluoric
acid (HF) solution. After etching, panels shall be rinsed to ensure acid removal and dried. Stress the

specimenS\tr
a

shall be co
with the tes

the open end up. Drain the stressed panels for between 8 h and 11 h. Place the stressed specimens 1

oven at (54

6.11.2.3.4

The specim
not show cy

(NaOH) solgyition at (140 = 5) °C for 30 min followed by a water rinse~Efch in a 40 % HNOg3, 3,5 ¢

solution for]
can be obse
etched and
specimen h
testis deten

itha 6,4 mm boltas shown in Figure 2 c). One specimen shall remain uncoated, one speci
ed with 3,5 % sodium chloride (NaCl) solution and the remaining specimens shallbe.co
t sample. Coating shall be performed by immersing the stressed panels in the sample

) + 10) °C for (4,5 + 0,9) h.

[nterpretation

bns shall be viewed for cracks while stressed. If the panel coatedwith the NaCl solution
acks, remove the bolt, and clean the coated surface by soaking@n'a 50 % sodium hydrd

3 min to 4 min. Examine the etched surface under 10 x ngagnification. If no pitting or cr
"ved on the remaining specimens while they are still in the holders, they shall also be cleg
examined as above. If the NaCl coated specimen has-no pitting or cracks or the unco
hs cracks, the test is invalid and shall be repeated. Test specimens shall not be reused. I
mined to be valid, the specimen coated with the test sample shall show no evidence of cr

men
ated
with
nan

does
xide
b HF
acks
ned,
ated
f the
hcks.
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Dimensions in millimetres + 0,5 tolerance except thickness

: gy
RS
|
|
| ~
; O
- |
8 |
| |
o
9,52 M4 0,13
19,05

a) Dimension details

2, .y ‘
| g

65°.£5°
: 12,7 0,13
b) Bend details ) Stressing details (not to scqle)
NOTE The drawings have been derived using imperial values (inches).

Figure 2 — Test specimen for high-temperature titanium stress corrosion

6.11.2.4 High-temperature corrosion of cast nickel alloys

6.11.2.4.1 Specimen preparation

The test specimens shall be Alloy 713LC cut to approximately 25 mm x 13 mm x 2,5 mm. The surface
shall be polished with 600 grit abrasive paper to produce a smooth and uniform finish.
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6.11.2.4.2 Test procedure

Four test specimens shall be used with the sample to be tested. Immerse or coat two test specimens with
the material being tested. Place the two coated and two uncoated specimens in an oven maintained at
(1000 +50) °C for (100 * 4) h. Remove the test specimens from the oven and allow them to cool to room
temperature. Section, mount, and polish the specimens.

6.11.2.4.3 Interpretation

Examine the cross section of each specimen under 200 x magnification for evidence of corrosion or
oxidation. Coated specimens shall show no more corrosion, oxidation, intergranular, or preferential
attack thanjuncoated specimens.

6.11.3 Batfh testing
6.11.3.1 Compatibility with metals

6.11.3.1.1 [General

Batch testing shall be carried out on magnesium alloy panels only in accordance with 6.11.2.1.1 except
that the panels shall be left for a period of 24 h at room temperature after which time they shall be
cleaned and inspected in accordance with 6.11.2.1.1.

6.11.3.1.2 Requirements

There shallbe no evidence of staining, pitting or any other edrrosion compared with the untreated half.
6.11.3.2 C¢mpatibility with other materials

6.11.3.2.1 (General

The procedjire according to 6.11.2.1.1 may be’adapted for use with any other materials with which the
penetrant material is to be used, by replacing the metal test panel with a panel of the other materigl.

6.11.3.2.2 Requirements

There shallbe no evidence of degradation of the material under test.
6.12 Content of sulfur-and halogens (for products designated low in sulfur and halogens)

6.12.1 Test method

The sulfur gnd-halogen content shall be determined by a suitable stated method. The accuracy for liquids

h llb +'1I'\ 106 (10 i +1ls 1 £ 1 £1 41 200 106 (200 e
Sha e xr Io TO o partsper Mo 0y NMTasSS 1o vVartesSor ress—tiralr 20U TO zooparts per

million) by mass. The accuracy for solids shall be + 50 x 10-6 (50 parts per million) by mass for values of
less than 200 x 10-6 (200 parts per million) by mass.

Spray cans shall be purged for 5 s before sampling. Immediately after weighing, spray the content of the
can into a 100 ml beaker and transfer immediately into the platinum boat. The operation shall not last
more than 2 min from the start of sampling to closing of the bomb calorimeter.

6.12.2 Requirements

Total sulfur content without evaporation shall be less than 200 x 10-6 (200 parts per million) by
mass. Total halogen content (chloride and fluoride), without evaporation, shall be less than 200 x 10-6
(200 parts per million) by mass.
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6.13 Residue on evaporation/solid content
6.13.1 Solvent removers

6.13.1.1 Test procedure

A sample having an initial volume of (100 * 1) ml shall be evaporated for 1 h on a (15 * 1) cm Petri dish
over a water bath or in an oven at a temperature of (15 = 1) °C above final boiling point of the product.
After this time, the mass of the residue shall be measured.

6.13.1.2 Requirements

The mass shall be less than 5 mg.

6.13.2 Form d and e developers

6.13.2.1 Test procedure

A sample having an initial mass of (100 + 1) g shall be evaporated for,I*h-0n a (15 * 1) cm Petri dish over
a water bath or in an oven at a temperature of (15 * 1) °C above finalboiling point of the prpduct. After
this time, the mass of the residue shall be measured and recorded as a percentage of the inifial mass.

6.13.2.2 Requirements

The fesult shall be reported for type testing (nominal value). For batch testing a tolerance /10 % of the
nomijinal value shall be permitted.

6.14 Penetrant tolerance

6.14.1 Lipophilic emulsifier (Method®)

The pddition of 20 % (volume fraction) of the penetrant(s) with which the emulsifier is to be used shall
not fesult in an increase in the background.

6.14.2 Hydrophilic emulsifier (Method D)

At the qualification, concentration of the emulsifier, the addition of 1 % (volume fraction) of the
pengtrant(s) with which the remover is certified shall not result in an increase in the background.

6.13 Developer performance

When applied according to the manufacturer’s recommendations, the developer shall give h fine, even,
non-réflective and non-fluorescent coating. When used in conjunction with the appropriat¢ penetrant,
the devetopershattincrease the visibitity of the penetrant indications:.

6.16 Re-dispersability

6.16.1 Water-suspendable developers

The solids shall be readily suspended when stirred or agitated.

6.16.2 Solvent based developers (non-aqueous)

The solids shall be readily dispersed when stirred or agitated. Aerosol solids contents shall be suspended
after 30 s of shaking.
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6.17 Density of carrier liquid

6.17.1 Test method

The density of the carrier liquid shall be determined by a method with an accuracy of better than + 1 %.

6.17.2 Requirements

For type testing, the result shall be reported (nominal value). For batch testing a tolerance of + 5 % of
the nominal value shall be permitted.

6.18 Prodluct performance (pressurized containers)

When used
pressurized

6.19 Particle size distribution

The particlg

be determined by the diffraction method or an equivalent method.

The particlg
lower diam
average dia

upper diam

6.20 Watse

6.20.1 Tes

Water cont
shall be acq
Bibliograph

6.20.2 Req

Non-water-
with the m4d

Lipophilic ¢

in accordance with the manufacturer’s recommendations, the product sprayed/from

container shall satisfy the requirements for that product and the requirements’of 6.12]

e size distribution of dry developer powder and the solid content-of’the wet developer

size distribution is characterized by the following paraméters:
bter, d, 10 % of the particles smaller than d;
neter, d, 50 % of the particles larger“and 50 % smaller than d,
eter, dy, 10 % of the particles ldrger than d
I content
 method
ent of Methods A and E penetrants, as well as Methods B and D (undiluted) emulsif

urately measured by a\defined procedure. Examples of such procedures are listed if
y.

uirements

pased penetrants shall contain less than 5 % of water. Water-based penetrants shall co
nufacturer’s specification.

mulsifiers shall contain less than 5 % of water.

the

hall

iers,
the

mply

7 Packaging and labelling

Packaging and labelling shall be in accordance with all applicable international, national and local
regulations. Containers and their contents shall be compatible. Containers shall be marked with the
batch number in order to ensure traceability and the use-by date.
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