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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-governmentab—h—Haisor—with—SO—also—take—part—in—the—work—SO—collaborates—slosely—with the

T O—toico— SO oOTTtoy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting<)Publication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting, a vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4992-2 as prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 11, Steel casting

i<

ISO 4992 cgnsists of the following parts, under the general title Steel castings — Ultrasonic examination:
— Part 1: Bteel castings for general purposes

— Part 2: Bteel castings for highly stressed conponents

iv © I1SO 2006 — All rights reserved
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Steel castings — Ultrasonic examination —

Part 2:
Steel castings for highly stressed components
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Scope
part of ISO 4992 specifies the requirements for the ultrasonic examination aofysteel castings

ture) for highly stressed components, and the methods for determining internal discontin

part of ISO 4992 applies to the ultrasonic examination of steel castings which have usuall
-refining heat treatment and which have wall thicknesses up teand including 600 mm. For|
hesses, special agreements apply with respect to the test procedure and recording levels.

part of ISO 4992 does not apply to austenitic steels and joint welds.

Normative references
ences, only the edition cited applies., For undated references, the latest edition of the
ment (including any amendments) applies.

b577, Non-destructive testing — Ultrasonic inspection — Vocabulary

7963, Non-destructive testing/— Ultfrasonic testing — Specification for calibration block No. 2
83-1, Non-destructive\testing — Ulfrasonic examination — Part 1: General principles

83-2, Non-destructive testing — Ultrasonic examination — Part 2: Sensitivity and range settir

83-5,2005, \Non-destructive testing — Ultrasonic examination — Part 5: Characterization g
ntinuities

3304, Non-destructive testing — Terminology — Part 4: Terms used in ultrasonic testing

following referenced documents are indispensable for the application of this document.

(with ferritic
Lities by the

y received a
greater wall

For dated
referenced

9

nd sizing of

EN 12223, Non-destructive testing — Ultrasonic examination — Specification for calibration block No. 1

EN 12668-1, Non-destructive testing— Characterization and verification of ultrasonic
equipment — Part 1: Instruments

EN 12668-2, Non-destructive testing— Characterization and verification of ultrasonic
equipment — Part 2: Probes

EN 12668-3, Non-destructive testing— Characterization and verification of ultrasonic

equipment — Part 3: Combined equipment

© I1SO 2006 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5577, EN 583-1, EN 583-2,
EN 583-5 and EN 1330-4, and the following, apply.

3.1

reference discontinuity echo size

smallest indication to be recorded during the assessment phase of an ultrasonic examination, usually
expressed as an equivalent flat-bottomed hole diameter

3.2
point discoftinuity
discontinuity, the dimensions of which are smaller than or equal to the sound-beam diameter

NOTE Djmensions in this part of ISO 4992 relate to length, width and/or dimension in the through-walkdir€ction.

3.3
complex discontinuity
discontinuity,, the dimensions of which are larger than the sound-beam diameter

NOTE Djmensions in this part of ISO 4992 relate to length, width and/or dimension incthe through-wall direction.

3.4
planar discontinuity
discontinuityl having two measurable dimensions

3.5
volumetric fliscontinuity
discontinuity| having three measurable dimensions

3.6
special rim zone
outer rim-zope part with special requirements

NOTE Ekamples of special requirements are’'machined surfaces, higher stresses and sealing surfaces.

3.7
production welding
any welding|carried out during manufacturing before final delivery to the purchaser

3.71
joint welding
production welding usedto assemble components together to obtain an integral unit

3.7.2
finishing welding

production welding carried out in order to ensure the agreed quality of the casting

4 Requirements

4.1 Order information

The following information shall be available at the time of enquiry and order (see also EN 583-1):

— the areas of the casting and the number or percentage of castings to which the ultrasonic examination
requirements apply;

— the severity level to be applied to the various zones or areas of the casting;

2 © I1SO 2006 — All rights reserved
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requirements for a written examination procedure;

whether there are any additional requirements for the examination procedure, see also 5.5.1.

Extent of examination

The casting shall be examined so that the agreed areas are totally covered (insofar as this is possible from the
shape of the casting) by the use of the best applicable examination technique.

For wall thicknesses greater than 600 mm, agreement shall be made between the parties concerned on the

test

rocedure and also on the recording and acceptance levels

4.3

Maximum permissible size of discontinuities

4.3.1 General

The

volumnetric discontinuities within each zone and in each specified area of the casting.

The
casti

wall section shall be divided into zones as shown in Figure 1. These sections relate to
hgs ready for assembly (finish machined).

4.3.2 Indications without measurable dimensions

In sgecial rim zones and at weld preparation ends, indications without measurable dimensions ar

max

Imum number of indications.

Thege indications shall not exceed the limits given-if;Table 1.

4.3.3 Indications with measurable dimensions

4.3.3.1 Planar discontinuities

Plan

The

ar discontinuities shall not exceed the limits given in Figure 2.

area of indication with.measurable length, but with a non-measurable dimension in the

diredtion, shall be calculated-in accordance with the formula given in Figure 2.

The

path
This
4.3.3

Volu

makes the-use of probes with focussed beams, such as twin-crystal probes, necessary.

.2 £ VYolumetric discontinuities

purchaser shall specify the acceptance level according to the required Severity level fof planar and

the sizes of

b limited to a

through-wall

sizing of smallplanar discontinuities, as given in Figure 2, becomes more difficult with increpsing beam-
length and sound-beam diameter. As a guide, these sizings are normally applied to a rim zone of 30 mm.

metric discontmnuities shaflt Mot exceed the Sizes given 1 Figure 3 for the Timm zone and rigure 4 for the

core zone. Indications with measurable dimensions are not permissible in severity level 1. The area of an
indication with measurable length but non-measurable width shall be calculated in accordance with the

form

4.4

ula given in Figures 3 and 4.

Personnel qualification

It is assumed that ultrasonic examination is performed by qualified and capable personnel. In order to prove
this qualification, it is recommended to certify personnel according to ISO 9712 or EN 473.

© I1SO 2006 — All rights reserved
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4.5 Wall-section zones

The wall section shall be divided into zones as shown in Figure 1. These sections relate to the dimensions of
the casting ready for assembly (finish machined).

4.6 Severity levels

If the purchaser specifies different severity levels in different areas of the same casting, all of these areas shall
be clearly identified on the purchaser's drawing and shall include:

all necessary dimensions for accurate location of zones;

the full
Severity lev

Unless othe
requirement

5 Examination

5.1 Princ

The principlg

5.2 Mater

The suitabili
reference re
on selected
assessment

The referend

If the echo
of the test 1
reduced. In
ratio of at le
manufacture

NOTE F

of identical material, heat_treatment condition and section thickness containing flat-bottomed holes with a dia

according to
flat-bottomed

4
D —

|

xtent of all weld preparations and the thickness of any special rim zone.
I 1 is only applied to weld preparations and special rim zones.

requirements have been agreed by the time of acceptance of the order, for finishing welds
5 for the parent metal shall apply.

iples
s of ultrasonic examination given in EN 583-1, EN 583-2 and"EN 583-5 shall apply.
ial

ty of material for ultrasonic examination is asséssed by comparison with the echo height
Flector (usually the first backwall echo) and thenoise signal. This assessment shall be carrie
casting areas which are representative of the surface finish and of the total thickness range
areas shall have parallel surfaces.

e echo height according to Table 2 shall be at least 6 dB above the noise signal.

eight of this smallest detectable flat-bottomed or equivalent side-drilled hole diameter at the
ange to be assessed is leSsythan 6 dB above the grass level, then the ultrasonic testabil

, the

of a
0 out
The

end
ty is

his case, the flat-bottomed or side-drilled hole diameter which can be detected with a signal-noise

st 6 dB shall be noted in the test report and the additional procedure shall be agreed betwee
r and the purchaser:

br the definition-of an adequate flat-bottomed hole size, the distance gain size system (DGS) or a test

Table 2 aor-equivalent side-drilled holes, can be used. The following formula is used for convertin
hole diameter into the side-drilled hole diameter:

935% D}

n the

block
meter
g the

(1)

Q

FBH
A2

where
Dq

DrgH
A

N

3 N

is the side-drilled hole diameter, in millimetres;
is the flat-bottomed hole diameter, in millimetres;
is the wave length, in millimetres;

is the path length, in millimetres.

The formula is applicable for Dq > 24 and s > 5 x near-field length and is only defined for single element

probes.
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Equipment, coupling medium, sensitivity and resolution of detection

Ultrasonic instrument

The ultrasonic instrument shall meet the requirements given in EN 12668-1 and shall have the following
characteristics:

— range setting, from at least 10 mm to 2 m continuously selectable, for longitudinal and transverse waves
transmitted in steel;

ain, adjustable in 2 dB maximum steps over a range of at least 80 dB with a measuring

5.3.2

The
excel

NOT
type

For ¢xamining zones close to the surface, twin-crystal probes (normal or angle) should be preferre

5.3.3

The
EN 1

5.3.4

A cq
exan
calib

NOT
paral

1 dB;
ime-base and vertical linearities less than 5 % of the adjustment range of the screen,;

Suitability, at least for nominal frequencies from 1 MHz up to and including 6 MHz, in thg
echnique with single-crystal and twin-crystal probes.

Probes and transducer frequencies

probes and transducer frequencies shall be as given in EN 12668-2 and EN 12668-3 with
ptions:

hominal frequencies shall be in the range 1 MHz to 6 MHz;

for oblique incidence, angle probes with angles between 35° and 70° shall be used.

bf probe used depends on the geometry of the casting and the type of discontinuity to be detected.

Checking the ultrasonic examination equipment

ultrasonic examination equipment shall be checked regularly by the operator in accdg
2668-3.

Coupling medium
upling mediymin accordance with EN 583-1 shall be used. The coupling medium s
nination area.fo ensure satisfactory sound transmission. The same coupling medium shall

ration and all subsequent examination operations.

E The sound transmission can be checked by ensuring one or more stable backwall echoes
el.surfaces.

accuracy of

pulse-echo

he following

E Normal or angle probes can be used for the examination of steel castings for highly stressed components. The

rdance with

hall wet the
be used for

in areas with

5.3.5 Sensitivity and resolution of detection

The detection sensitivity of the instrument shall allow at least the setting of the sensitivity in accordance with
the requirements of 5.5.2.

The resolution of detection of the instrument/probe combination shall meet the requirements of Annex A.

© I1SO 2006 — All rights reserved
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5.4 Preparation of casting surfaces for testing

For the preparation of casting surfaces for examination, see EN 583-1.

The casting surfaces to be examined shall be such that satisfactory coupling with the probe can be achieved.

In the case of single-crystal probes, satisfactory coupling can be achieved if the condition of the surfaces to be
examined corresponds at least to the limit comparator 4 S1 or 4 S2 according to EN 1370.

The roughness of any machined surface to be examined shall be R, < 12,5 ym.

For special
necessary.

5.5 Exam

5.5.1

Because thsg
casting, or o
applicable e
specific agreg

If possible, t
range resol
Testing with

Additionally,
crystal norm

critical &

finishing

special

suitable ang

ination procedure

Geng¢ral

choice of both the direction of incidence and suitable probes largely depénds on the shape g
n the possible casting discontinuities or on the possible discontinuities-ffom finishing welding

ements can be made.

he areas to be tested shall be examined from both sides. When'testing from one side only, S
ing probes shall be used additionally for the detection :of. discontinuities close to the sur
twin-crystal probes is only adequate for wall thicknesses.up to 50 mm.

when not otherwise agreed between the purchaser-and the manufacturer, for all castings,
al and/or angle probes shall be used to examine-the following areas up to a depth of 50 mm:

reas, e.qg. fillets, changes in cross-section, areas with external chills;

welds;

weld pre¢paration areas, as specified in .the order;

fim zones, as specified inthe-order, critical for the performance of the casting.

Finishing welds which are deeper-than 50 mm shall be subject to supplementary examination with
e probes.
bbes with anglés’over 60°, the sound beam path shall not exceed 150 mm.

For angle pr

Complete cq
overlapping

verage Of all areas specified for examination shall be conducted by carrying out systemat
5cans:

The scannin

n be

f the
, the

xamination procedure shall be specified by the manufacturer of the casting. In special cases,

hort-
face.

twin-

bther

cally

g‘rate shall not exceed 150 mm/s.

5.5.2 Range setting

Range setting shall be carried out in accordance with EN 583-2 on the screen of the test instrument, using
normal or angle probes in accordance with one of the three options given below:

with the

calibration block No. 1 in accordance with EN 12223, or No. 2 in accordance with ISO 7963;

the material to be examined;

surfaces, the distance between which shall be measured.

with an alternative calibration block made in a material exhibiting similar acoustic properties to those of

on the casting itself when using normal probes. In this case, the casting to be tested shall have parallel

© I1SO 2006 — All rights reserved
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5.5.3 Sensitivity setting

5.5.3.1

General

Sensitivity setting shall be carried out after range setting (see 5.5.2) in accordance with EN 583-2. One of the
following two techniques shall be used:

Distance-amplitude correction curve technique (DAC)

The distance-amplitude correction curve technique makes use of the echo-heights of a series of identical
reflectors (flat-bottomed holes FBH or side-drilled holes SDH), each reflector having a different sound-

5.5.3
Tran

Whe
COITe

oppd
calib
acco

5.5.3

For
(sea

The
least

If, du
(see
back

The
refle

beam path.

NOTE A frequency of 2 MHz and a diameter of 6 mm for the flat-bottomed holes are most commonly

Distance gain size technique (DGS)

The distance gain size technique makes use of a series of theoretically derived curves w|
sound-beam path, the apparatus gain and the diameter of a disc-shapedreflector which is p
o the beam axis.

2 Transfer correction

Sfer correction shall be determined in accordance with EN 583-2.

h calibration blocks are used, transfer correction can“be necessary. When determining
ction, consideration shall be given not only to the quality of the coupling surface but also t
site surface, because the opposite surface also\ influences the height of the backwall ec
ration). If the opposite surface is machined.or,complies at least to the limit comparator 4
rding to EN 1370, this surface has a quality which is sufficient for transfer correction measure

3 Detection of discontinuities

ch sensitivity).

bcho heights of the flat-bottomed holes given in Table 2, or of the equivalent side-drilled hole
40 % of the screen height at the end of the thickness range to be tested.

ring testing, suspicion arises that the reduction of backwall-echo indication exceeds the recg
Table 3), tesfing shall be repeated using locally reduced test sensitivity and the
wall-echo indi€ation shall be determined quantitatively in decibels.

sensitivity setting of angle-beam probes shall be such that the typical dynamic echo patt
ctors (See Figure 3) is clearly visible on the screen.

It is

used.

hich link the
erpendicular

the transfer
o that of the
ho (used for
S1 or 482
ments.

jiscontinuity detection, the gain .shall be increased until the noise level becomes visible o the screen

5, shall be at

rdable value
reduction of

ern of these

ecammended that the sensitivity setting of angle-beam prohes is verified on real (not arfi

icial) planar

discontinuities (cracks with dimensions in the through-wall direction) or on walls perpendicular to the surface
and infinite to the sound beam. In these circumstances, the probe shoe should be contoured to fit the casting
shape (see EN 583-2).

5.5.4 Consideration of various types of indications

The following types of indications can occur separately or jointly during the examination of castings and shall
be observed and evaluated:

reductions of backwall echo which are not due to the casting shape or the coupling;

echo indications of discontinuities.

© I1SO 2006 — All rights reserved
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The reduction of backwall echo is expressed in decibels as the drop of the backwall-echo height. The height of

the echo ind

ication is given as the flat-bottomed or side-drilled hole diameter.

5.5.5 Recording and recording limits

5.5.5.1

Reduction of backwall echo

All backwall-echo reductions in excess of 12 dB (for a nominal test frequency of 2 MHz) shall be recorded.
The backwall-echo reductions to be recorded shall be marked and measured as indication areas.

5.5.5.2 E;
The recordi
discontinuity

All echo ing
amplitude e

Distinction s

To identify t
surface, the

When using
characteristi
assessment

Each locatig
report. The |

5.5.6 Inve
The location
with respec
ultrasonic te
examination

che-indieati ¢ " P

ng limit of an echo indication is defined by its signal amplitude according to a(refern
echo size.

ications from discontinuities with measurable dimensions shall be recorded; when the s
ceeds both the levels given in Table 3 and the criteria given in Figures 3 and 4.

hall be made between the different types of indications given in Table 4.

ne type of indication, the test sensitivity can be changed according to the distance from the
geometrical shape and the surface finish of the test surface.

transverse wave probes, irrespective of amplitude, all. indications which display trav
Cs or have an apparent dimension in the through-wall direction shall be recorded for subsed
in accordance with 5.5.7.3.

n, where indications to be recorded have been-found, shall be marked and indicated in the
pcation of reflection points shall be documented;’e.g. by a sketch or photograph.

stigation of indications to be recorded

5 where indications to be recorded\have been found (see 5.5.5) shall be investigated more cl
to their type, shape, size and-position. This investigation can be achieved by altering

5.5.7 Charnacterization and sizing of discontinuities

5.5.7.1

For charactd

The ultrasor

Geeneral

rization and sizing of discontinuities, see EN 583-5.

ic.determination of the dimensions of a discontinuity with an accuracy sufficient for engine

applications

ence

ignal

test

blling
uent

test

psely
the

st technique (e.g. changing-the angle of incidence) or by additionally carrying out radiographic

ering

is—only possible under certain preconditions (e.g. knowledge of the type of discontinuity, si

mple

geometry of

the discontinuity and optimum impact of the sound beam on the discontinuity).

The characterization of the type of discontinuities can be improved by using additional sound directions and
angles of incidence. For a simplification of the procedure, the following categorizations of discontinuities are

made:

NOTE 1

discontinuities without measurable dimensions (point discontinuities);

discontinuities with measurable dimensions (complex discontinuities).

without measurable dimensions.

Annex B gives information on sound-beam diameters in order to distinguish between discontinuities with or

© I1SO 2006 — All rights reserved
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NOTE 2  Annex C gives information on types of indications and on the determination of their dimensions
information on range setting (see 5.5.2) and on sensitivity setting (see 5.5.3).

. It also gives

For the determination of the dimensions of discontinuities, it is recommended that probes having a sound-
beam diameter as small as possible at the location of the discontinuity are used.

5.5.7.2  Sizing of discontinuities mainly parallel to the test surface

The boundaries of any discontinuity shall be defined by the perimeter line at which the signal amplitude falls to
6 dB below the last maximum or at which, in the case of backwall-echo reduction, the echo is reduced by 6 dB
(2 MHz probe) below the height of the undisturbed backwall echo.

The

5.5.7
The

out
(see

5.6

The

Himension in the through-wall direction of the discontinuity should be measured according to-}

.3 Sizing of discontinuities in the through-wall direction
5izing of planar discontinuities and their assessment in relation to specified severity levels sh

by the probe movement in accordance with 5.5.7.1, but in this case, thexécho is reduc
Figures C.7 and C.9).

Examination report

bxamination report shall contain at least the following information:
b reference to this International Standard;

Characteristic data of the examined casting;

extent of examination;

ype of examination equipment used;

brobes used,;

he examination technique with'reference to the examination area;
bl data necessary for sensitivity setting;

nformation on all-characteristic features of discontinuities to be recorded (e.g. backwall-ech
bosition and dimension in the through-wall direction, length, area and flat-bottomed hole d

he descriptions of their position (sketch or photograph);

Hate of'the examination and name of the responsible person.

Figure 5.

Il be carried
d by 20 dB

o reduction,
ameter) and
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Table 1 — Acceptance limits for discontinuities without measurable dimensions in special rim zones
and weld preparation ends (scanned by normal or angle probes)

Smallest equivalent flat-bottomed or

Acceptance limits®
for discontinuities in a frame
100 mm x 100 mm

side-drilled hole diameter to be considered .
. number distance
Severity level®
max. min.
FBHP SDHP
mm mm mm
1 15 3de 6 12
’ (with — 6 db on DAC)
2 15 3de 12 10
’ (with — 6 db on DAC)
3 2 3d 12 8

d

b FBH = flaf-bottomed hole, SDH = side-drilled hole.
¢ If the indigations are more than 15 mm apart, they are acceptable, irrespective of theirdumber.

Applicablg to angle probes (4 MHz, crystal diameter approx. 10 mm).

@  Severity l¢vel 1 generally applies to the complete wall thickness of weld preparation ends. The severity level for special rim Fones
shall be speciffed by the purchaser.

€ A SDH of|diameter 0,75 mm can be represented by a SDH of diameter 3 mm, if'the distance-amplitude correction curve of a|SDH
of diameter 3 rhm is reduced by 50 %.

Table 2 — Ultrasonic testability requirements

Dimensions in millimetres

10

Smallest flat-bottomed
Wall thickness Tested area hole diameter detectable
according to 5.2
<100 — 2
> 100 to <,300 — 3
> 300 to"<'600 — 4
Special rim zone, weld
v , 1,5
preparation ends
Table 3 — Recording levels
Smallest equivalent Reduction
Wall thickness flat-bottomed hole of backwall
diameter echo
mm mm min.
dB
< 100
> 100 to < 300 12
> 300 to < 600
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Table 4 — Reference codes for types of indications

ISO 4992-2:2006(E)

Reference code? Type of indication Figure
SDB Reduction of backwall echo C.2
Il Individual indication without measurable dimension C3,C4
lIL Individual indication with one measurable dimension C4,C5
GIR Group of resolvable indications C.6
IIP/IID Individual indication with two dimensions C.5,C7
NH Numerous-indications-withoutmeasurable-dimensions C.8
NIP Numerous indications with dimensions in the through-wall direction C.9
GIN Group of non-resolvable indications clto, C.11

For characterization of indications see EN 583-5:2000, Annex B.

Key

1 H
2 (
t
a ¢

Vall thickness

< 1
4 S A A
a\
1 S Y
i W{ -
AN Yy v
1 2
im zone
ore zone

3 xA (max. 30 mm)

Figure 1 — Division of wall section into zones
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,/ // 1
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L~
100 >
0 10 20 30 40 50 X
Key
1  Severity Ipvel 2 3 Severity)level 4
2 Severity Ipvel 3 4 Severity level 5
X Distance from test surface,iomillimetres
Y Largest acceptable individual indication area, in square millimetres
Indications With measurable dimensions are not permissible as severity level 1.
The maximym.dimension in the through-wall direction shall not exceed 10 % of the wall thickness, except
indications with_a measurable length < 10 mm. Such indications shall not exceed a dimension in the thrqugh-

wall direction of 25 % of the wall thickness or 20 mm, whichever is the least.

The maximum distance between indications, as criterion for evaluation as an individual indication or indication
area in the through-wall direction or lateral to the surface, shall be 10 mm.

For an area with measurable length and non-measurable dimension in the through-wall direction, this non-
measurable dimension shall be taken as 3 mm and the area shall be calculated: 4 = 3 x L, where 4 is the area
of indication, in square millimetres: 3 is the defined width, in millimetres; L is the measurable length, in
millimetres.

Figure 2 — Acceptance limits for individual planar indications mainly orientated
in the through-wall direction (see also Figures C.8, C.9 and C.11) detected with angle probes
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Y14 AY?2
1000 - 4 000
900 3 600
800 3200
700 = 2 800
600 = =112 400
500 e =13 2 000
LUU 7 = T 600
300 S 2 1200
200 800
100 1 400
0 00—
0 5 10 15 20 25 30 X
Key
1 Severity level 2
2  Severity level 3
3  Severity level 4
4 Severity level 5
X hortest distance from test surface or from backwall, in millimetres

[«
Ay

Y1 $mallest indication area to be recorded, in square millimetres
Uargest acceptable individual indication area, in square millimetres

Indigations with measurable dimensions are not permissible as severity level 1.

The maximum acceptable dimensions of.discontinuities or indication areas in the through-wall d|rection shall
be 15 % of the rim zone thickness.

The maximum distance between-discontinuities, as a criterion for evaluation as an individual indication in the
throygh-wall direction or lateral tothe surface, shall be 10 mm.

For an area with measutable length and non-measurable dimension in the through-wall directipn, this non-
meagurable dimension-shall be taken as 3 mm and the area shall be calculated: 4 = 3 x L, where Y is the area
of indication, in square millimetres; 3 is the defined width, in millimetres; L is the measurabje length, in
millimetres.

Figure3'— Recording and acceptance limits for volumetric indications with measurable dimensions
in the rim zone (see also Figures C.2, C.5 and C.10) detected with normal probe
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Key

1 Severity |
2 Severity |
3 Severity |
4  Severity |
X Shortest
Y1 Smallest

Y2 Largest g
Indications V|

The maximu
be 15 % of t

The maxim(
through-wall

For an area
measurable
of indication
millimetres.

Unless othe
ultrasonic e

Y']A AYZ
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1
!
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//
1 |t
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A -
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1L/ [
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/
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17/
/V
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bvel 2
bvel 3
bvel 4
bvel 5

istance from test surface or from backwall, in millimetres
ndication area to be recorded, in square millimetres
Cceptable individual indication area, in square millimetres

ith measurable dimensions are not permissible in severity level 1.

m acceptable dimensions of disconfinuities or indication areas in the through-wall direction
ne wall thickness.

m distance between discontinuities, as a criterion for evaluation as an individual indication i
direction or lateral to the surface, shall be 20 mm.

with measurableZlength and non-measurable dimension in the through-wall direction, this
dimension shall.be taken as 3 mm and the area shall be calculated: 4 = 3 x L, where 4 is the

rwise ‘agreed by the time of enquiry and order, when, after conducting the radiographic an
amination in combination, it has been demonstrated that a discontinuity is situated in the

shall

h the

non-
area

, in square.nillimetres; 3 is the defined width, in millimetres; L is the measurable length, in

J the
core

zone, this a

dittomatinformatiomshattmakethediscontinuity acceptabteat onetevettesssevere;eg—se

level 3 instead of severity level 2 for radiographic examination, see EN 1559-2.

erity

Figure 4 — Recording and acceptance limits for volumetric indications with measurable dimensions in

14

the core zone (see also Figures C.2, C.5 and C.10) detected with normal probes
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Key

Scanning position “A”

o o

Scanning position “B”

o

A-scan from scanning position. ‘A’

d  A-scan from scanning positior“B”
Depth extension d =t £ + s5)

wherle

t isthe wall thickness;
51, 59 are the lengths of the sound-beam paths.

Figure 5 — Measurement of the dimension of discontinuities in the through-wall direction
with normal probes
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Resolution of detection of the instrument/probe combination

Annex A
(normative)

The resolution of detection of the instrument/probe combination shall be assessed by measuring the width of
the first backwall echo using the 25 mm thick section of the IIW A 2 steel reference block in accordance with

EN 12223.

he echa amplitude shall be set at 80 % to 100 % of full screen height and the width of the

measured in

millimetres of steel at a level of 10 % of the echo height. Typical values are given in Table(Al.

Table A.1 — Typical values of echo widths

Frequency Echo width
longitudinal waves (L) transverse waves (T)
MHz mm mm
1 15 —
20r2,25 9 5
4 5 3
5 4 2,5

cho
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Annex B
(informative)

Sound-beam diameters

This Annex gives information on sound-beam diameters in order to distinguish between discontinuities with or
without measurable dimensions.

Y[k 1

/

150

S

100 /

LANERN

v //
/ 5

70 / ol

60 ,/ _ — _— 6

50 /| py ////’ 7

N /| —— — |lg

N e —

N = — g

0 —=—— 1

00 100 200 300 400 00 X

Near-field lengths

Near-field length in millimetres
Probe ;
crpstal (approximate values) t
i S L ransverse
dimension longitudinal waves (L) waves (T)
mnm 1MHz |2MHz |4 MHz | 5MHz | 2MHz | 4 MHz
g0 4,2 SAY) 15,0 — — —
D24 22,7 45 88 115 — —
8x9 — — — — 14 28
20 x 22 — — — — 75 150
Key
1 1MHzL, 210 4 2MHz T,8x9 7 4MHz T,8x9 10 5MHz, L, @24
2 2MHz L, 210 5 4MHz L, <J10 8 2MHz T,8x9 11 4 MHz, T, 20 x 22
3 1MHz L, J24 6 2MHz L, 24 9 4MHz L, 24
X Sound-beam path, in millimetres
Y Sound-beam diameter (- 6 dB), in millimetres

Figure B.1 — Sound-beam diameters according to sound-beam path and near-field length
for various probes
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The near-field length and the sound-beam diameter can be calculated using the following formulae:

18

is the crystal diameter, in millimetres;

is the wave length, in millimetres;
is the sound-beam path, in millimetres;

is the sound-beam diameter, in millimetres, along the sound-beam path, \where the decrease ¢
soynd pressure perpendicular to the central beam is 6 dB.

2
DC
B.1
4x 1 B1
_2xs (B.2)
DC
is the near-field length, in millimetres;

f the
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Annex C
(informative)

Types of indications

Figures C.1 to C.11 show possible distinctions between the different types of indications by echo-dynamics.

For the_identification of the type of indication _the test sensitivities can he r‘hnngpd nr‘r‘nrding to:

— the distance from the surface to be examined;

— the geometrical shape;

— the surface finish of the surface to be examined.

© IS0 2006 — Al rights reserved 19
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Key
1 Range sdltting, e.g. with calibrationf block in accordance with EN 12223 or ISO 7963

2 Check of| test equipment on_sideAdrilled hole of calibration block, echo height of side-drilled hole 100 % of sgreen
height

3 Sensitivity setting in an afea-of the casting to be examined, free from discontinuities without reference reflector
Average height of noise’level approximately 5 % to 10 % of screen height

Check of ftest sensitivity and test equipment by observation of the echo-dynamics of an as-cast surface in the thrpugh-
wall direction

A-scan

a b

Typical echrodymamic

Probe movement
Echo height

<X ~No

Q

As-cast surface.

b Echo dynamics.

Figure C.1 — Range setting and sensitivity setting of ultrasonic instrument with a twin-crystal angle
probe scan (4 MHz, 60° angle) to detect discontinuities mainly orientated in the through-wall direction
with a measurable dimension in the region of the rim zone
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A

Y

6 dB

AH

=<V

Al

A
Y

Typi¢al indication:

o

Reddiction of backwall echo by mare than 12 dB. Indications from discontinuities frequently invisib
Reagon: spongy shrinkage,-gas’holes, inclusions or large inclined discontinuity.
Al> Dy

wherle

De is the'sound-beam diameter;

A/ _is the dimension of the discontinuity.

Key

AH Reduction of backwall echo
X  Probe movement

Y Echo height

a8  Echo dynamics.

b A-scan.

Figure C.2 — Reduction of backwall echo by more than 12 dB, measurable dimension
of indication range
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Al

 J
A

Typical indidation:

Individual inglication, half-value dimengien/A/ smaller than or equal to the sound-beam diameter D.

Key
Lateral extension of indication

Maximun] echo height of ifdividual indication
Probe mqvement

Echo height

< X g =

Q

Echo dynpmics.

o

A-scan.

Figure C.3 — Individual indication without measurable dimensions

22 © 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=e82456f98356578910438aa0c1abdfd0

ISO 4992-2:2006(E)

>Ué

H/2

>V

Ad

 J
A

Typi¢al indication:

Individual indication, half-value dimension.Ad equal to or less than sound-beam diameter D¢ at reflection point.

Key

d Dimension of indication in the through-wall direction
H Maximum echo height of individual indication

X Rrobe movement

Y Hcho height

@  Hcho dynamics.

b A-scan.

with one

measurable dimension parallel to the test surface and without a measurable
dimension in the through-wall direction
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a
Typical indidation:
Individual indlication(s), mainly in the same position in the through-wall direction.
Dimension df indication range largerthan the sound-beam diameter D.
Key
/ Latefal extension ofdndication
Al Halfjvalue diménsion of indication
H,, H, Lastmaximuirecho heights on opposite sides of indication

X Probe md

vement

Y Echo height

@  Echo dynamics.

b A-scan.

Figure C.5

24

— Individual indication with measurable dimensions: measurable length, non-measurable
width; measurable length, measurable width
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