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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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Terms and definitions

tiocument specifies requirements for the dimensions, material and manufacture of a'st
ating ultrasonic test equipment used in ultrasonic testing with the phased array-tech

following documents are referred to in the text in such a way that-some or all of t
Fitutes requirements of this document. For dated references, only-the edition cited
ted references, the latest edition of the referenced document (including any amendme

577, Non-destructive testing — Ultrasonic testing — Vocabulary
6018, Non-destructive testing — Terminology — Terms uséd in ultrasonic testing with ph

0025-2, Hot rolled products of structural steels — Part2: Technical delivery conditions |
tural steels

he purposes of this document, the terms and definitions given in ISO 5577 and EN 160

nd IEC maintain terminological databases for use in standardization at the following ¢

EC Electropedia: available at'http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

Abbreviated terms
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5 Manufacture

5.1 Steel

Blocks shall be manufactured from steel grade S355]0, in accordance with EN 10025-2, or equivalent.

5.2 Pre-machining and heat treatment

5.2.1 Raw blocks

Raw blocks[shall be rough-machined to a dimension of 320 mm x 120 mm x 30 mm betore] heat

treatment.

5.2.2 Headt treatment

The heat trgatment shall consist of:

1) austenifizing at 920 °C for 30 min;

2) rapid cdoling (quenching) in water;

3) tempering by heating to 650 °C for 3 h;

4) cooling|in still air.

5.2.3 Checking prior to final machining

It is recomnjended to pre-machine the block to the following dimensions: 305 mm x 101 mm x 26,5 mm.

All external|surfaces shall be pre-machined to a roughness value not greater than 1,6 pm Rj.

The pre-ma¢hined block shall be in accordance with the following.

a) It shall pe free from internal discontinuities. For this purpose, an ultrasonic test shall be cafried
out aftelr heat treatment, with a longitudinal wave straight-beam probe of at least 10 MHz norpinal
centre frequency and having a transducer size of 10 mm to 15 mm. The block shall be checké¢d on
all four|long faces to cover the ‘eemplete volume. With the probe positioned on the largest face of
the blodk, the instrument’s-gain shall be set to achieve a grain scatter noise of 10 % of full s¢reen
height. No echo shall haye'art amplitude greater than that of the grain scatter noise;

b) It shall be isotropic/for transverse and longitudinal waves proved by velocity measuremernts in
accordance with Aunex A (see A.3). Probes shall be located around the mid-position of each qf the
three faces;

c) Itshall present low sound attenuation.

NOTE Absolute measurements of attenuation may be difficult to obtain because echo amplitudes depend on

many factors. The significance of attenuation can be estimated by simple qualitative tests. Relative attenuation
measurements can be made by examining the exponential decay of multiple back wall reflections [a satisfactory
attenuation generally is proven by the observation of at least four echoes above of 25 % of FSH when a probe as

recommende

din 5.2.3 a) is used]. See Figure 1.

© ISO 2017 - All rights reserved
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1,2, 3, 4.... N multiple back wall echoes
Figure 1 — Acceptable sound atténuation
5.3 | Final machining
5.3.1 Dimensions and surface finish
The dlimensions and tolerances of the phased array calibration block shall be determined ajnd recorded
in accordance with Annex A (see A.2) and shall be in accordance with Figure 2. All exterpal surfaces
shall{be machined to a roughness value not greater than 0,8 pm Rj.
5.3.2 Reference marks
Permanent reference marks shall\be engraved on the block in accordance with Figure 3 and Table 1.
Reference marks shall be regitilar and not too deep (approx. 0,1 mm max.) and shall not be generated by
a mefal deformation proeess. Stamping shall not be used. Etching or laser engraving are the preferred
marlfing processes.
5.3.3 Velocitychecks
The Velociti€s of longitudinal and transverse waves shall be determined and recorded inl accordance
with|Anfiex A (see A.3).
6 Marking
The block shall be permanently marked, in the area shown in Figure 2 c), with the following:
a) areference to this document (i.e. ISO 19675:2016);
b) the manufacturer’s serial number and trade mark;
c) the steel grade used to make the block.
© IS0 2017 - All rights reserved 3
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c) Back view
Tolerances:
Reflector to]erancéper chart, Overall block size tolerance +0,1 mm.

Remove all lpurrs, break all edges, no sharp corners. Mill all surfaces, surface finish, all over R, < 0,2]3 pm.

Machining Tolerances for reflectors and marks

a) hole diameters, £0,2 mm c) central position of reference reflectors, 0,1 mm

b) all pertinent angles, +1° d) angle identification and index mark lengths, +0,4 mm

Figure 2 — Block dimensions with tolerances
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d) Detail C

NOTE Sde Table 1 for dimensions.

Figure 3 — Reference marks — Dimensions and positions

7 Declaration of conformity

A declaration of conformity shall be issued by the manufacturer for each block;y€ontaining:
a) astatement that the block complies with this document;

b) main physical dimensions of the block and hole diameters as measured;

c) attenuafion results measured in accordance with 5.2.3;

d) results pfall velocity measurements in accordance with'‘Annex A (see A.3).

8 Possible modifications to phased array,calibration block

Blocks of thickness greater than 25 mm are permitted to accommodate probes with larger active
apertures.

6 © IS0 2017 - All rights reserved
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Table 1 — Distances of indents

ISO 19675:2017(E)

Distance Distance from | Indent with Indent Distance Distance from Indent with Indent
@ datum “A” label without (b) datum “B” label without
mm mm degrees label mm mm degrees label

degrees degrees

12,6 162,4 40 23,1 151,9 30
13,5 161,5 42 24,0 151,0 31
14,5 160,5 44 25,0 150,0 32
15,5 T59,5 E19) 76,0 49,0 A 33
16,7 158,3 48 27,0 148,0 AV 34

£,
17,9 1571 50 28,0 147,0 85

19,2 155,8 52 291 1459 A" 36
00,6 154,4 54 30,1 144,9 0" 37
D2,2 152,8 56 31,3 1437 N7Y 38
24,0 151,0 58 32,4 142,6) 39

06,0 149,0 60 33,6 e 40
D82 146,8 62 34,8 , Ci1o,2 41
30,8 144,2 64 360 NS 1390 42
33,7 141,3 66 373 L7 1377 43

LN

37,1 1379 68 386" 136,4 44

11,2 1338 70 40,0 135,0 45
46,2 128,8 72 414 133,6 46
52,3 122,7 74 NV 429 132,1 47
60,2 114,8 76N 44,4 130,6 48
70,6 104,4 (28 46,0 129,0 49

85,1 89,9 80 L 47,7 127,3 50
C N 49,4 125,6 51
e 51,2 123,8 52
f-\%‘ 53,1 121,9 53
C)” 55,1 119,9 54

O 57,1 117,9 55
N2 59,3 1157 56
A 61,6 113,4 57

N
& 64,0 111,0 58
0\" 66,6 108,4 59
N4

5 69,3 105,7 60

AY 72,2 102,8 61
P ad

0 75,2 99,8 62
78,5 96,5 63
82,0 93,0 64

85,8 89,2 65
89,8 85,2 66
94,2 80,8 67
99,0 76,0 68
104,2 70,8 69

109,9 65,1 70

© IS0 2017 - All rights reserved
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Annex A
(normative)

Determination of material anisotropy

A.1 Material anisotropy

Acoustic an|
sound veloc

In general, {
material, th
transverse

materials al
direction of

longitudinal.

Longituding

isotropy is generally considered a characteristic defined by a material having diff
ties in different directions.

hree types of waves can be transmitted in an unbounded solid medium/In“an isot
bse are longitudinal waves with particle motion along the direction of propagation ang
lvaves with particle motions perpendicular to the direction of propagation. Anisot
50 support three waves but particle motions are not usually along-or at right angles t
propagation. As a result, in anisotropic materials, no wave is ‘exclusively transver

1 mode velocities are easily assessed; however, these do.hot tend to vary by a signif]

amount in nost carbon steels even if they have a quite great amount'éf anisotropy.

Transverse
wave veloc
birefringend

By rotating
the fast and
directions.

A.2 Dete

The physica

mode velocities can display a more noticeable degree of anisotropy. Variation in transy
ty in mechanical vibration has its equivalent™in optical birefringence. This aco
e effect is illustrated in Figure A.1.

a straight-beam transverse wave probe,.at the same location of an anisotropic med
| slow transverse wave velocities can.€then be easily determined for two perpendi

rmination of block dimensions

dimensions of the block are determined by means of a mechanical measuring instru

capable of determining the physjeal'dimensions of the block to the stated accuracy (see Figure 2)

accuracy of

A.3 Dete

A.3.1 Gen

An ultrason

the dimensional checks shall be provided as part of the block documentation.
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eral
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calculated, using the measured thickness (d) and the time of flight (¢) at the same measuring point.

Formula (A.1) is used:

V=2d/

t

(A1)

The time of flight is measured in three perpendicular directions (X, Y, Z) at three positions in accordance
with Figure A.2.

The measurements shall be carried out within the temperature range from 17 °C to 23 °C.

© ISO 2017 - All rights reserved
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Figure A.1 — Illustration of the birefringence effect observed in an anisotropic medium with
transverse-waves, when rotating the probe in one position

© IS0 2017 - All rights reserved 9
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Key

1, 2,3 probq positions - opposite side may be used

Figure A.2 — Probe pesitions for velocity determination

A.3.2 Longitudinal waves

Use a probe|with a nominal centye frequency of at least 5 MHz, broadband pulse and a transducef size
of 10 mm td 12,5 mm in diameter. Measure the time difference between the first and the second|back
wall echo at|three positioins in accordance with Figure A.2 (see note).

A.3.3 Trahsversewaves

To couple transveérse waves, suitable coupling media of high viscosity are required. For the three
positions defimed in Figure A.2, use a transverse wave straight-beam probe of frequency 4 MH§iz to
5 MHz, broadband pulse and a transducer size of 10 mm to 12,5 mm In diameter. Measure the time
difference between the first and the second back wall echo (see note).

Because transverse waves are polarized, make two measurements in each location of the probe with the
plane of polarization in the second measurement perpendicular to the first measurement in accordance
with Figures A.2 and A.3.

Thus, for each calibration block, there are at least six values for transverse wave velocity.

NOTE Multiple back wall echoes may be used, 1 mm/ps =1 000 m/s.

10 © IS0 2017 - All rights reserved
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b) Second polarization plane to determine V;

-y

A.3.4 Report of determination of velocities and acceptance criteria

The [velocities shall be determined within a maximum permissible error of +0,2 %,
unceftainty of #6 m/s fortransverse waves and +12 m/s for longitudinal waves.

The reference velogitiesll] are:
— VLo 592011/s;
— V1031255 m/s.

The determined:

igure A.3 — Probe positions and-erientation for transverse wave velocity determination

i.e. with an

— longitudinal wave velocity, V1, shall be V1o + 30 m/s;
— transverse wave velocities, V11 and VT, shall be Vg + 15 m/s;

Results of velocity determination shall be recorded in accordance with Table A.1.

© IS0 2017 - All rights reserved
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Table A.1 — Template to report measurement results

Position Longitudinal Transverse
L T
%8 Deviation from V1 Deviation from VT2 Deviation from
(m/s) reference (m/s) reference (m/s) reference
velocity value velocity value velocity value
(m/s) (m/s) (m/s)

All calculatgd velocities of longitudinal waves shall stay within the interval (5 890; 5 950) m/s.
All calculatgd velocities of transverse waves shall stay within the interval (3 240; 3 270) my/s.

Any block having a velocity value outside these intervals shall be scrapped.

12 © IS0 2017 - All rights reserved
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Description of possible uses of the PAUT calibration block

This annex does not replace standards that are specific to testing phased array instruments, phased
array probes or combined systems. The goals of this annex are to compare the usage of this PAUT

calib
usag

ration block with that of the ISO 2400 block, and to briefly illustrate some of the, other possible
s of this block. See Tables B.1 to B.4.

Table B.1 — Examples of phased array ultrasonic test system functions that'can be ¢dhecked by

the PAUT calibration block

Function

Existing mono-element (ISO 2400)

Recommended PAUT

(angle beam probes)

Probe index

Centre of 100 mm radius

Same process

(aingle-beam probes)

Beam angle

Index aligns with engraving with beam
directed at 50 mm or 1,5 mm diameter
holes

Same process using 3 mm §DHs nearest
to the engraving used

Beam squint angle

Probe casing angle with respect te block
wedge when corner reflection-peaked

Same process possible using protractor
and straight edge

Limearity of time base

Graticule spacing interval’for 25 mm
multiples

Same process

Cal

bration of time base

Range-delay adjustments with extra
option to calibrate with 91 mm step from
longitudinalimode to equal 50 mm
transverse mode

Same process but the plasftic insert is
not available for compressjion mode to
50 mm equivalent

Linearity of attenuator

Adjust 1,6 mm diameter SDH to 80 % and
then add 2 dB and subtract, 2 dB, 6 dB,
18 dB and 24 dB

Same process with 1,6 jmm SDH

Lineprity of screen height

Ratio of two signals maintained with
ihcreasing dB to put larger signal at 10 %
steps of FSH

Same process

Pulse duration

RF pulse duration at 10 % of peak
amplitude from back wall

Same process

Measurementof

minant frequency

Convert to time base and use signal from
radius or thickness and count
number of cyclesin 1 us

Same process

Signal-to-noise ratio

Set 1,6 mm SDH peaked to 10 % of FSH.

Same process with side-drilled hole

now 1l 6 1mm
)

(SNR)
C 7

Remove and r‘v‘y prnkn and-add acain until
Y e =2 a-aaa-g H

noise reaches 10 % of FSH

© IS0 2017 - All rights reserved
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Table B.2 — Examples of additional functions for the PAUT calibration block

Function Existing mono-element Recommended PAUT

Wedge delay — Wedge delay can be determined at a fixed
depth or to a fixed distance, such as the
100 mm radius.

Assess for grating lobes — Assessment of potential grating lobes

is done by comparing the amplitude of
off-axis responses of a SDH at shallowest
depths to the same SDH on main axis.

Active element — Any single element 1-step E-scan
assegsment displayed with the probe on a wedge
or the calibration block should indicate
lack of ringing in inactive elementsfon
B-scan or uncorrected S-scan displhpy.

Sensitivity equalization — Uniform sensitivity for-E-scans, set
for Etscans using SDH.
Sensitivity qualization — Uniform sensitivity for S-scans, set
for S-scans (ACG) using 50 mm®©ry 100 mm radius.
Plottinjg check — Aligned ppSition of 3 mm SDH on ap

S-scangcanprovide an indication of
position plotting accuracy and deldy
latw/géneration.

Element assignment — Single element step E-scan with

reflection on sloped surface. With
refracting wedge the wedge provides
the sloped surface. For 0° linear artay

(without wedge) an inclined slope if re-
quired. Monitor for monotonic incrgase
in arrival time of back wall echoes.

Anisotropy 4ssessment  |Done for block as opposed:to UT system Done for block as opposed to UT syptem
using comparison of lofigitudinal and using comparison of longitudinal ahd
transverse velocities transverse velocities.

14 © IS0 2017 - All rights reserved
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Table B.3 — Examples of possible practices (common functions) using the PAUT calibration block

Function

Recommended practice

Probe index
(angle-beam probe)

TMITTT T

R

Beam angle
(angle beam probe)

++

+

1
M /h-L-l * [T TN W P

Beam squint

pmmm'mnnmw |'||l|'|'|'|'|T|TI|fIAIuI7‘uMu el

40506

4+

+

hlmﬂ,uﬂhuﬂﬂjlﬂ]ﬂnll”ﬂlﬂl“ﬂﬂl”ﬂ [N

Maximize corner echo, use a protractor to assess squint angle

Linearity of time/base

Interval to peaks using multiples of 25 mm (or thinner) thicknes

12}

Calibration oftime base

Longitudinal mode - 25 mm and 100 mm intervals (maybe more

Transverse mode, 50 mm and 100 mm radii

Linearity-of attenuator

Fixed signal from 3 mm diameter SDH

|

inearity of screen height

Ratio of any two signals remains fixed (e.g.)

AN

DN
|/
.+.

DESEORSHDG S8 03 SO oL
wlo bl |
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