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Foreword

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
electrotechnical standardization.
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Non-destructive testing — Penetrant testing —

Part 3:

Re

ference test blocks

This

The

2

The
and
refel

cope
International Standard describes two types of reference blocks:

Type 1 reference blocks are used to determine the sensitivity levels of both fludrescen
Contrast penetrant product families;

[ype 2 reference blocks are used for routine assessment of the performance of both flug
Colour contrast penetrant testing.

reference blocks are to be used in accordance with part 1 of this\lnternational Standard

Normative references

following referenced documents, in whole or in part;\are normatively referenced in thi
hre indispensable for its application. For dated references, only the edition cited applies.
ences, the latest edition of the referenced document (including any amendments) appli

EN 1
ISO 1
ISO
ISO

The

EN ]10088-1, Stainless steels — Part 1: List of standard stainless steels

0204, Metallic products — Types of inspéection documents
1957, Tool steels
| 0474, Steel and steel produets— Inspection documents

| 5510, Stainless steels — Chemical composition

Description ofreference blocks

Type 1 referénce block consists of a set of four nickel-chrome plated panels with 10

30
be u
con

The

m and 50"ym thickness of plating, respectively. The 10 um, 20 pm, 30 um and 50 pm
ed forsdetermination of the sensitivity of fluorescent penetrant systems. The sensitivi
ast pénetrant systems is determined using the 30 um and 50 pm panels.

F and colour

rescent and

.

s document
For undated
bS.

um, 20 pm,
panels can
ty of colour

electroless

nickel and a thin layer of chromium and the other half prepared to achieve areas of specific roughness.
The plated side exhibits five star-shaped discontinuities.

4 Type 1 reference block design and dimensions

The Type 1 panels are rectangular in shape with typical dimensions of 35 mm x 100 mm x 2 mm (see
Figure 1). Each panel consists of a uniform layer of nickel-chromium plated on to a brass base, the
thickness of nickel-chromium being 10 pm, 20 pm, 30 um and 50 pm respectively. Transverse cracks are
made in each panel by stretching the panels in the longitudinal direction. The width to depth ratio of
each crack should be approximately 1:20.
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Dimensions in millimetres

25
)
Key
1 Trankverse cracks
2 Nickgl chromium plating, thickness 10 pm, 20 um, 30 pm“or 50 um
Figure 1 — Test panel, reference block Type 1 (schematic)
5 Type 2 reference block design and dimensions
5.1 Design

5.1.1 General
The test panel (see Figuré2) is rectangular in shape with dimensions of 155 mm x 50 mm x 2,5 mm.
NOTE All dimensional tolerances are + 10 % unless otherwise stated.

The base mpterial is a stainless steel type X2 Cr Ni Mo 17-12-3 according to EN 10088-1 and ISO 15510
with initial hardness of HV 20 = 150 + 10 or equivalent

2 © IS0 2013 - All rights reserved
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Dimensions in millimetres
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Figure 2 — Reference block Type 2
5.1.2 Rinsabilityarea
For thecking\the rinsability of penetrants, four adjacent areas sized 25 mm by 35 mm aie produced
dowp on one half of the test surface of the panel with roughnesses of R; = 2,5 pm, R; =5 pm| Ry = 10 pm
and R;=\15 pum (see Figure 2).

The area with R; = 2,5 pum may be produced by sand blasting and the other areas by electroerosion.
5.1.3 Defectarea

5.1.3.1 General

The defect area is located on the other half of the test surface of the panel (see Figure 2).

5.1.3.2 Plating

A 60 um + 3 pum thickness of electroless nickel shall be plated on to the test surface of the panel to
achieve a hardness value ranging from HV 0,2 = 500 to 600.

© IS0 2013 - All rights reserved 3
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The nickel layer shall be plated with a thin layer of hard chromium of 0,5 pm to 1,5 pm thickness. The
panel shall then be heat treated to achieve a hardness value ranging from HV 0,3 = 900 to 1 000 by, for
example, heating at 405 °C for 70 min. The roughness R, of the chromium plating shallbe 1,2 umto 1,6 pum.

5.1.3.3 Artificial defect production

Five equidistant indentations shall be made under loads typically in the range 2 kN to 8 kN on the
reverse side of the test surface (plated area).

For example, the production of the five artificial defects may be made using the following Table 1.

Table 1 — Defect number

Defect 1 2 3 4 5
Applied force, kN 2,0 3,5 5,0 6,5 8,0

The indentptions for artificial defect production are made using a compression\tnachine (12() kN
capacity) of an appropriate Vickers hardness machine fitted with a hemisphericaljindentor.

Details of thie specific indentor are given in Figure 3. The indentations are made using a speed loading of
0,05 kN/s apd a speed unloading of 0,5 kN/s with continuous application of-the load.

Dimensions in millimetres

Figure 3 — Hemispherical indentor

Steel designation: 90 MnCrV8 according to ISO 4957 at quenched and tempered condition or
equivalent quality of hardness HRC 53 to 62.

The five indentations shall be uniformly spaced and in size order, the smallest being adjacent to the
least rough area.

The artificial defects shall lie within circles having the diameters given in Table 2.

4 © IS0 2013 - All rights reserved
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Table 2 — Typical diameter of crack areas

Defect number Typical (diameter) dimensions
(mm)

1 3

2 3,5

3 4

4 4,5

5 55
5.2 | Measurement
The fize of each defect is determined optically at its maximum diameter using calibrated scples.
A certificate, Type 3.1 according to ISO 10474 or EN 10204, giving the actual mieasured valugs of the five

artifficial defects and the roughnesses of the four rinsability areas shall accompany each refe

6

Each

dentification

idenfification of the supplier and a serial number. Each Type2 reference block shall be ide

ISO

A de|

8452-3 followed the identification of the supplier and by-serial number.

accompany each test block.

rence block.

Type 1 reference block (set of panels) shall be identified with ISO 3452-3 folloywed by the

htified with

claration stating conformance to ISO 3452-3 anddirline with ISO 10474 or EN 10204 Tyjpe 3.1 shall
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