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Non-destructive testing — Penetrant testing —

Part 2:
Testing of penetrant materials

SAFETY PRECAUTIONS — The materials required by this document include chemicals which
may be harmful, flammable and/or volatile. All necessary precautions shall be observed, taking
into account all relevant international, national and local regulations pertaining to health and
safety, environmental requirements, etc.

1 Scope

This document specifies the technical requirements and test procedures for penetrant materials for
their type testing and batch testing. This document covers the temperature range from 10 °C to 50 °C.
Additional tests in ISO 3452-5 or ISO 3452-6 can be required outside this range.

On-site control tests and methods are detailed in 1SO 3452-1.
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IS0 3059 ekl @Ak I WE %M (Non—destructive testing—Penetrant
testing and magnetic particle testing—Viewing conditions)

7E: GB/T 5097-2020 CHikaIl @Kk I LKA (IS0 5577: 2017, IDT)

IS0 3452-1  TLHA&M  BiERN 1359 A0 (Non—destructive testing—Penetrant
testing —Part 1: General principles)

7 : GB/T 18851.1-20XX JoHtkadll BiBkadll  H1#5>: S (IS0 3452-1:2021, IDT)

IS0 3452-3 LAl B@EMEN 38 %A L (Non—destructive testing—Penetrant
testing—Part 3: Reference test block)

7E: GB/T 18851.3-2008 Jofitkarill v2iE KM 253787y S (IS0 3452-3: 1998, IDT)

IS0 12706  TLH&EM  ARiE  BiESN (Non-destructive testing—Penetrant testing—
Vocabulary)



7E: GB/T 12604.3-2013 JGfittaill AiE B@Etwill (IS0 12706: 2009, IDT)

ISO/TEC 17025 Al FIAss HE S8 = BE /i 223K (General requirements for the competence
of testing and calibration laboratories)

7E: GB/T 27025-2019 Al AR AESLLS % A I @ 25K (ISO/IEC 17025: 2017, IDT)

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1SO 3059, Non-destructive testing — Penetrant testing and magnetic particle testing — Viewing conditions
1SO 3452-1, Non-destructive testing — Penetrant testing — Part 1: General principles

1SO 3452-3, Non-destructive testing — Penetrant testing — Part 3: Reference test blocks

1SO 12706, Non-destructive testing — Penetrant testing — Vocabulary

ISO/1EC 17025, General requirements for the competence of testing and calibration laboratories
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 12706 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:
— IS0 Online browsing platform: available at https://www.iso.org/obp

— 1EC Electropedia: available at http://www.electropedia.org/
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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 document
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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/procedures

Penetrant Excess penetrant remover Developer
Type Denomination Method Denomination Form Denomination
I Fluorescent A Water a Dry
I  |Colour contrast B Lipophilic emulsifier b [Water-soluble
III [Dual purpose (fluoc- C Solvent c Water-suspendable
rescent and colour D Hydrophilic emulsifier d Solvent-based (non-ague-
contrast] ous for typeI)
Ea Water and solvent e Solvent-based (non-ague-
ous for Types II and III)
f Special application
g No developer (type [ only)

NOTE For specific cases, it is necessary to use penetrant testing products complying with particular requirements with
regards to flammability, sulfur, halogen and sodium content and other contaminants.

a Method E relates to the use of two preducts, both water and solvent. Penetrant materials qualified for method A are
also considered qualified for method E.
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4.2 Sensitivity levels

4.2.1 General

Penetrant baseline sensitivity and product family sensitivity are determined independently: and one or
both of them shall be carried out.

4.2.2 BENELZRBE
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4.2.2 Penetrant baseline sensitivity
For penetrant baseline sensitivity, the penetrant is submitted with its designated remover and is tested

using a standard reference developer. The allocated penetrant sensitivity level is only valid when the
penetrant is used with the designated remover.

4.2.3 FERIERHGE
AL PPl — B S8 BE RIS R 2 7 R R BB o 7 il I R URE S AN e B (R N K
4.2.3 Product family sensitivity

The product family sensitivity is determined by submitting a complete set of products for assessment.
The allocated product family sensitivity level is only valid when this complete set of products is used.

4.2.4 R

PN REE SR NS 2257 fhidt AT 5E X
—1/2 HRBPE GEID ;
—IHRBE (R ;

— 2R RBE (P

—3HRWIE (D

——AZRBPE GBEFD

1/2 FRBIER G T 1RITEA.

4.2.4 Fluorescent systems

Sensitivity levels shall be defined by reference products:
— sensitivity level 1/2 [very low);

— sensitivity level 1 (low):

— sensitivity level 2 (medium);

— sensitivity level 3 (high);

— sensitivity level 4 (ultra-high).

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

4.2.5 HBFmiK
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4.2.5 Colour contrast systems
Sensitivity levels shall be defined using the type 1 reference block in accordance with IS0 3452-3:
— sensitivity level 1 (normal);

— sensitivity level 2 (high).

4.2.6 WA~RIE
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4.2.6 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].
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5 Testing of penetrant materials

5.1 Personnel

Testing shall be carried out by proficient, suitably trained and qualified personnel. For non-destructive
testing (NDT) operations (e.g. sensitivity and washability], unless otherwise agreed to demonstrate
appropriate proficiency. it is recommended that personnel be trained according to 150 9712 or an

equivalent formalized system. Operating authorization for personnel shall be issued by the employer in
accordance with a written procedure.

5.2 1RIIEHE
5.2.1 BIRXKEL

MNA%Z1S0 3452-1F e MBEM BT R GREG, JH4E E AR U P REE SR, BE BB MR 2
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5.2 Testing facilities

5.2.1 Type testing

Type testing shall be carried out on penetrant materials according to IS0 3452-1 with exceptions as
defined in this document to ensure their conformance to the requirements.
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Type testing shall be carried out only by an independent test laboratory that meet the applicable
requirements with respect of a formalised quality system and the relevant technical competencies.
Test laboratories shall meet the applicable requirements of ISO/IEC 17025. Where test activities are
carried out by laboratories which are not accredited according to ISO/IEC 17025 it shall be ensured that
the test activities are managed in a manner which meets the requirements of ISO/IEC 17025, provides
confidence in the results, and that records are available to justify the confidence.

5.2.2 ERVE
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5.2.2 Batch testing

Batch testing to the requirements of this document shall be carried out on each production batch
according to IS0 3452-1 to ensure the batch has the same properties as the corresponding type approval
sample. In the case of penetrant material packed in spray cans. the content of sulfur and halogens shall
be additionally determined according to 6.12.

Batch testing shall be carried out under a defined and maintained quality system. A system meeting the
requirements of ISO 9001 is considered suitable.

5.2.3 IFIEEHIRL
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5.2.3 Process and control testing

Process and control tests to monitor the implementation of the method are described in IS0 3452-1.
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5.3 Reporting

5.3.1 Type testing

The testing laboratory (see 5.2.1) shall provide a certificate of compliance with this document and a
report 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.
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5.3.2 Batch testing

Manufacturers of penetrant materials shall provide certificates of compliance with this document (for
example, see EN 10204 or ISO 10474).
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5.4 Tests
54.1 Sensitivity test

A sensitivity test shall be carried out for each individual penetrant material and for product family.

Type testing shall be carried out according to 6.2

For batch testing, the test shall be carried out by comparison with the previously approved retained
sample.

In addition, for each penetrant material, the specified tests in 5.4.2 to 5.4.5 are required.

5.4.2 ZiERF
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5.4.2 Penetrants

Type and batch testing of penetrant properties shall be carried out in accordance with Table 2,
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Table 2 — Properties of penetrants and required tests

Property Test type Reference

Appearance Type and batch 6.1
Sensitivity Type and batch 5.2
Density Type and batch 6.3
Viscosity Type and batch 6.4
Flashpoint Type and batch ]
Washability (method A penetrants only) Batch 6.6
Fluorescent brightness (type [ penetrants) Type and batch 6.7
UV stability (type [ penetrants) Type 5.8
Thermal stability (type [ penetrants) Type 6.9
Water tolerance (method A penetrants only) Type 6510
Corrosive properties Type and batch 811
Content of sulfur and halogens? Type and batch 612
Water content (methods A and E) Batch .20
a Only required for products designated “low in sulfur and halogens”.

5.4.3 ERF (FEARIMD
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5.4.3 Excess penetrant removers (excluding method A)

Type and batch testing of penetrant remover properties shall be carried out in accordance with Table 3.
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5.4.3 Excess penetrant removers (excluding method A)

Type and batch testing of penetrant remover properties shall be carried out in accordance with Table 3.

Table 3 — Properties of excess penetrant removers and required tests

Property Test type Reference
Appearance Batch 6.1
Sensitivity type and batch 6.2
-‘ Only required for products designated “low in sulfur and halogens”.
Table 3 (continued)
Property Test type Reference
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 611
Content of sulfur and halogens? Type and batch 6.12
Eslsbir;iue on evaporation/solid content (method C Type and batch 6.13
Penetrant tolerance (methods B and D only) Type 6.14
Water content (method B only) Batch 620
Other contaminants on request (as required) Batch
a Only required for products designated “low in sulfur and halogens”.
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5.4.4 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

Property i Test type Reference
alb|c|d|e|f

Appearance X|x|x|x Batch 61
Sensitivity x| x|x|x| Typeandbatch 6.2
Flashpoint x [ x |xP| Type and batch 6.5
Corrosive properties x| x| x| Typeandbatch 611
Content of sulfur and halogens2 X x| x| x| Typeandbatch 6.12
Solid content x | x |xP| Type and batch 613
Developer performance x| x|x|x|x|x| Typeandbatch 6.15
Re-dispersability x| x| x|x"| Typeandbatch 616
Density (of carrier liquid) x [ x |xP| Type and batch 617
Particle size distribution x x| x|x|xb Type 6.19
Other contaminants on request (asrequired) | x | x | x | x | x| x Batch
a Only required for products designated “low in sulphur and halogens”.
b If applicable.

5.4.5 H[EZHEHERE
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5.4.5 Batch tests for spray cans
Batch testing shall be carried 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 content of sulfur and halogens in accordance with 6,12, only the first container needs to be tested.

6 HITFTIEFIEK
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6 Test methods and requirements

6.1 Appearance

The appearance of the sample shall be the same as that of the type test sample.
6.2 EEBEFNRGRYE
6.2.1 TBIER (1 &)

6.2.1.1 KIEHMZE
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6.2.1.1.1 ZiEx (1 8)
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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 (typel)

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

®S SEMBEBIR

R
ZEMR AFik B. C Al D Jji%

1/2 RESE, T8, BER FP-1/2 —
L RRESE, 18, B FP-1W FP-1PE
2HRBUE, T8, BIER FP-2W FP-2PE
SYRBUE, T8, BIER FP-3W FP-3PE
4 HRBUE, T8, BIER FP-4W FP-4PE
RS, T8, BiEH VP-1W VP-1PE
2HARBE, A, BEF VP-2W VP-2PE
B 7k, 18, FAk7) - FE-B
D7k, 18, FAk7) - FE-D
Brik, 1A, FALF — VE-B
C ik, EBRH R-2 R-2
a i, R D-1 D-1
e AR, BAAF D-2 D-2

R 1

FP—3 533 7

FE—56 233 71 AL 71

W—K B2 s

VP35 (BB ;s

PE— /5 FL 10 2Y

VE—#5 E43238 71 A FLAL5) o
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Table 5 — Reference material designation

. Designation
Reference material
Method A MethodsB,Cand D
Penetrant, typel, level 1,2 FP-1/2
Penetrant, typel, level 1 FP-1W FP-1PE
Penetrant, type I, level 2 FP-2W FP-2PE
Penetrant, type I, level 3 FP-3W FP-3PE
Penetrant, type I, level 4 FP-4W FP-4PE
Penetrant, type Il level 1 VP-1W VP-1PE
Penetrant, type IL, level 2 VP-2W VP-ZPE
Emulsifier, type . method B FE-B
Emulsifier, type [, method D FE-D
Emulsifier, type II. method B VE-B
Removers, method C R-2 R-2
Developer, form a D-1 D-1
Developer, form e D-2 D-2
Key
FP fluorescent penetrant FE emulsifier for fluorescent penetrant
W water-washable VP wisible penetrant
PE postemulsifiable VE emulsifier for visible penetrant

The list of reference products is given in Annex C.

6.2.1.1.2 BR&F

Brf7r sl CRERRLAD ZAMUETE S T8 (30 BIE A I RAZR, R A 490 R BBV 1)
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6.2.1.1.2 Developers

For all developing methods, except when using form f (specific application), intended for use with type |
(fluorescent) penetrant materials, qualification shall be with the reference level 4, method B penetrant/
emulsifier system FP-4PE/FE-B (see Table 6).

A reference sample of each product shall be retained for comparison purposes and designated in
accordance with Tables 5 and 6. The manufacturer, manufacturer’s reference and the batch number
shall be recorded.

Form g penetrant testing systems may have a limited qualification which excludes sensitivity.
6.2.1.1.3 AFIKRRF

12



B ZBR 7NN K S 415157 FP-4PEMI 2 BALFID- 1 TR 5 .
6.2.1.1.3 Solvent removers

Solvent removers shall be qualified with reference penetrant FP-4PE and reference developer D-1.

6.2.1.2 REE
6.2.1.2.1 RBIRER
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6.2.1.2 Sensitivity

6.2.1.2.1 General

Sensitivity of type | penetrant systems shall be determined by comparing results of candidate materials
and standard reference products using a set of test panels.

6.2.1.2.2 Test panels
The 20 pm test panels from the reference block type 1 according ISO 3452-3 shall be used.

Test panels according to ISO 3452-3 have chromium-nickel plating with thicknesses of 10 pym, 20 pm,
30 pm and 50 pm. For each thickness there is a pair of panels with similar cracks. The test panels should
be used either for fluorescent or for colour contrast penetrants. The same panels should not be used for
the two systems.

*6 RYPESHRECAR

R | HETELSE K o PP | L
BIEN RS
I8, A5k, 1/28REE - - D-1 FP-1/2 — D-1
LA, AJ5ik, 19REVE - - D-1 FP-1W — D-1
LA, Bk, 19REVE - - D-1 FP-1PE FE-B D-1
LA, Cik, 19REVE - - D-1 FP-1PE R-1 D-1
LA, Dk, 19REVE - - D-1 FP-1PE FE-D D-1
LA, AT, 2R RGP - — D-1 FP-2W — D-1
I8, Bk, 290REE D-1 FP-2PE FE-B D-1
L8, CHiik, 290RE% - - D-1 FP-2PE R-1 D-1
L8, DUk, 290REE - - D-1 FP-2PE FE-D D-1
I8, AJ7i, SZREE - - D-1 FP-3W — D-1
I8, BJjik, 3REE - - D-1 FP-3PE FE-B D-1
1AL, Chrik, 3gURME — — D-1 FP-3PE R-1 D-1
1AL, Drik, 3gURME — — D-1 FP-3PE FE-D D-1
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I8, AJTi, ARREEE — - D-1 FP-4W — D-1
I8, Brik, ARREYEE - - D-1 FP-4PE FE-B D-1
I8, Chrik, ARRYEE - - D-1 FP-4PE R-1 D-1
I8, DTk, ARREYSE - - D-1 FP-4PE FE-D D-1
8, ATk, 1RREBPE — — D-2 VP-1PE VE-B D-2
M8, Bk, 1RREE - — D-2 VP-1PE VE-B D-2
M8, Chik, 1RREE - — D-2 VP-1PE R-2 D-2
M8, DAk, 1RREE - — D-2 VP-1PE VE-B D-2
M8, AJ%, 29 REVE - — D-2 VP-2PE VE-B D-2
&, Bk, 29 REVE - — D-2 VP—2PE VE-B D-2
&, Chik, 29 REVE - — D-2 VP—2PE R-2 D-2
I3, DIk, 2 REGSE — — D-2 VP-2PE VE-B D-2
FBRA
CT7 FP-4PE — D-1 FP—4PE R-2 D-1
BAZ )
a7 i FP-4PE FE-B — FP-4PE FE-B D-1
b7 FP-4PE FE-B — FP-4PE FE-B D-1
B FP-4PE FE-B — FP-4PE FE-B D-1
A= FP-4PE FE-B — FP-4PE FE-B D-1
e FP-2PE VE-B — FP-2PE VE-B D-2

S i L RC
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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 [, method A, level 1 D-1 FP-1wW D-1
Type I, method B, level 1 D-1 FP-1PE FE-B D-1
Type I, method C, level 1 D-1 FP-1PE R-1 D-1
Type I, method D, level 1 D-1 FP-1PE FE-D D-1
Type [, method A, level 2 D-1 FP-2W D-1
Type |, method B, level 2 D-1 FP-2PE FE-B D-1
Type I, method C, level 2 D-1 FP-2PE R-1 D-1
Type I, method D, level 2 D-1 FP-2PE FE-D D-1
Type I, method A, level 3 D-1 FP-3W D-1
Type I, method B, level 3 D-1 FP-3PE FE-B D-1
Type I, method C, level 3 D-1 FP-3PE R-1 D-1
Type I, method D, level 3 D-1 FP-3PE FE-D D-1
Type [, method A, level 4 D-1 FP-4W D-1
Type I, method B, level 4 D-1 FP-4PE FE-B D-1
Type |, method C, level 4 D-1 FP-4PE R-1 D-1
Type I, method D, level 4 D-1 FP-4PE FE-D D-1
Type I, method A, level 1 D-2 VP-1PE VE-B D-2
Type 11, method B, level 1 D-2 VP-1PE VE-B D-2
Type Il, method C, level 1 D-2 VP-1PE R-2 D-2
Type I, method D, level 1 D-2 VP-1PE VE-B D-2
Type I, method A, level 2 D-2 VP-2PE VE-B D-2
Type 1l, method B, level 2 D-2 VP-2PE VE-B D-2
Type 1l, method C, level 2 D-2 VP-2PE R-2 D-2
Type II, method D, level 2 D-2 VP-2PE VE-B D-2

Table 6 (continued)
Candidate material | Materials for processing candidates | Reference materials
Removers
Methode C | FP-4PE | D1 | FP-4pE R-2 D-1
Developers

Form a FP-4PE FE-B FP-4PE FE-B D-1
Fromhb FP-4PE FE-B FP-4PE FE-B D-1
Form ¢ FP-4PE FE-B FP-4PE FE-B D-1
Form d FP-4PE FE-B FP-4PE FE-B D-1
Forme VP-2PE VE-B VP-2PE VE-B D-2

The list of reference products is given in Annex C.

6.2.1.2.3 RIGHIE
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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
parameters. Each procedure shall be repeated at least three times and the results averaged.

Table 7 — Typical type I sensitivity test parameters

Ef‘::i]tmm Allmethods Dip and then drain for 5 min at 5° to 10° from vertical.
Pre-wash Method D Spray with water for 1 min at (160 = 16) kPaat (20 £ 5) °C.
Emulsification |Method B Dip and then drain for 2 min.
Method D [mmerse for 5 min, no agitation:
— for reference system, 20 % concentration:
— for candidate system, manufacturer’s recommended concentration.
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 to stop emulsification, followed by spray with water
for 2 min.
Forthe three methods: pressure at (160 + 16) kPa in the water pipe nearest
to the spray nozzle, temperature at (20 = 5) °C.
Solvent wipe |Method C Wipe with a clean rag dampened with solvent; then wipe with clean, dry
rag to remove excess solvent.
Dry Methods A, B.D Dry for 5 minin adrying oven. The temperature in the drying 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 maximum in form a (dry) developer and allow a minimum dwell
of 5 min.
F7 BB | HSEFIRBERRSY
BB EoSHIRFS B, RERMM5Snin, SEERE59~10°
ik D77 fE(20+5)CF, LA(16016) kPl F7ms 7K 1534k
BJ5 % 12, SRJEWH2 min
_ 25 min, AES:
A1k B
D75 ——ZF RS, WKEN20 %
R ARG, i A R
AJ7 ik 557K Imin
B FEUV-A B85 NBUK, EEZRIGE RN A WRAREAEL nin A T2, WK
K K
D% TN A IR AL, BEfE 57K 2min
BE =R 7% KE REGEBIE AL S /08 (160+16) kPa, /% (2045) C
asnIPNS CIii& T @A RIAE T, REHT @R TAE, UEBRZ RIER
TH FEHAE SRS min, AT INREARE S T50 C
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6.2.1.2:4 Equipment

The equipment shall be as defined in Annex E.

6.2.1.2.5 SRR
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6.2.1.2.5 Interpretation of results

A visual comparison of the full surface of the panels shall be made under viewing conditions in
accordance with ISO 3059. The results shall demonstrate similar or better performance than the

reference product. Quantitative measurement shall be made by comparison of a minimum of 5
indications. Quantitative assessments, where used, shall show the candidate material giving a result of
at least 90 % of the reference product.

6.2.2 HE&EEZER (118D
6.2.2.1 1RKHE

JIEA By CHIDIREIE R ARG 2B 70) (), MRS 4EKIR R A4 D237 4 56
TIEC AR ZERAL Bid 7 AR - 225081 £ R AIR-2 81225 E /K AR FID-2 (W3E6) HEAT RS .

b 77 AN AITAT 5 112 G ) BRI I B85, R 1182261505 70| A T 1B FLAL V-
PE/VE-B HEATALS o
6.2.2 Colour contrast penetrants (type II)

6.2.2.1 Qualification provisions

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).

For all developing methods, except form f, intended for use with type II (visible dye) penetrant, materials
shall be qualified with a type II reference penetrant and a method B emulsifier VP-PE/VE-B.

6.2.2.2 iR
REFEFIAF A 1S0 3452-3HE T T B SR Berh 130 1 mAN50 w miAe.
6.2.2.2 Testpanels

The 30 pm and 50 um test panels from the reference block type 1 according to ISO 3452-3 shall be used.
17
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6.2.2.3 Method of testing

The panels shall be initially calibrated using a type I (fluorescent), level 3 penetrant system. The number
of clearly visible indications extending across at least 80 % of the panel width shall be recorded. The
panels shall then be thoroughly cleaned to remove all traces of the fluorescent materials and reserved
for use with type II penetrants.

Using the candidate material, the panels shall be processed in accordance with Table 8.
Each procedure shall be repeated at least three times and the results averaged.

Table 8 — Typical type Il sensitivity test parameters

Penetrant dwell All methods Dip and then drain for 5 min at 5° to 10° from vertical.
Pre-wash Method D Pre-wash with water for 30 s.
Emulsification Method B Emulsify for 30 s.
Method D Emulsify for 1,5 min.
Wash Method A Spray with water for 1 min.
Method B Spray with water under white light until coloured background is gone.
If not achieved within 2 min, the test has failed.
Method D Plunge into water to stop emulsification, followed by spray with water
for 2 min.

For the three methods: rinse with soft pressure 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 drying oven (50 + 3) °C maximum.
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.

8 A ABEFRYERELSH

BIEAREF Eost WIRFS 2, RJERHPIsmin, SEELEF~10°
ik J7iED FI/KT#E30 s
LAk 7:3‘%23 a—jéwczao s
D A1, 5 min
TiEA mi7K1 min
- FEAYE T HIKBHH, BERHEOERMEA: WRAEAE2 ninA5ERMR, A
Kk Lo¥N
J7iED BNKHE IR, BEJESEK2 min
- e = FE K S W A R g, R A (20£5) °C
S IPR Jiikc FF AT RIEE, NG TR T, DLRBRZ R
. JiiEAL By D TR (5043) THT MR/ 4
e Itk 7ESH F TS min
2148 Kot 97 KRS HISH BAGFID-2m 5, YR EF5 nin
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6.2.2.4 Interpretation of results

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.

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);

— 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 EXK
JSZA% R OFIE (1) B R 58 REBE
xR BEBEFRYEFRHHE

Ko H AN R 1 4
RIFIEER
o 30pm 50pm
1 ANiE =90%
2 >75% 100%

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

Percentage of discontinuities
Sensitivity level found
30 pm 50 pm
1 not applicable =90
2 =75 100

6.3.1 #WHE

20 “C N RS 2SR FH VEERA BE A T = 1% 7 32002

6.3: Density

6.3.1 Test method

Density at 20 °C shall be determined using a method with an accuracy better than +1 %.

6.3.2 Ek
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6.3.2 Requirements

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

6.4 FhE
6.4.1 WWHE
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6.4 Viscosity

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 temperature.

6.4.2 EX
R I H 285 SRS By (BRRRAED o RS0 (10 45 RS SO V- 5 AR 8 M 22 H 0%

6.4.2 Requirements

This result shall be reported for type testing (nominal value). For batch testing, a tolerance of +10 % of
the nominal value shall be permitted.

6.5 A=
6.5.1 WEHZE

P RUNER i 2 HL BB SR R V50, @M RHA T 100 CRHAERREEIR T =2 °C, ikl
NS KTF 5 F100 CHRIUERI T £5 °C.
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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 from 20 °C to 110 °C. The flashpoint shall be determined by an appropriate method.

6.5.2 Ek
BRI 45 SRR H AR ChRRRMED o HEA IR I TN RO AR TARFRAE S °C o

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.

6.6 TN (733 ABIEFD
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6.6 Washability (method A penetrants)

When removed with a gentle water spray at (20 + 5) °C the sample penetrant shall not leave more
background on the surface roughness areas R, =5 pm and R, = 10 um 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? and white light maximum 20 1x. For type II penetrants this test shall be carried out under visible

light minimum 500 Ix. For type III 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 WHRRE
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6.7 Fluorescent brightness

6.7.1 Test method

The fluorescent brightness of type I penetrants shall be tested in accordance with Annex A.

6.7.2 EXK
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6.7.2 Requirements :

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

Sensitivity level 1/2 penetrant 50 %
Sensitivity level 1 penetrant 65 %
Sensitivity level 2 penetrant 80 %
Sensitivity level 3 penetrant 920 %
Sensitivity level 4 penetrant 95 %

Batch testing shall be carried out compared with the type test sample. The tolerance shall be £10 %, but
the fluorescent brightness shall not be less than the type test requirement.

6.8 UVERaEM

6.8.1 #IWHE
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