INTERNATIONAL ISO
STANDARD 12715

Second edition
2014-06-15

Non-destructive testing —Ultrasonic
testing — Reference blocks and test
procedures for the characterization of
contact probe sound beams

Essais non destructifs — Centrdles par ultrasons — Blocs|de référence
et modes opératoires desessais pour la caractérisation dds faisceaux
des traducteurs utilisés dans les contréles par contact

-_— Reference number
= — 1SO 12715:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715:2014(E)

Contents Page
FFOT@WOTM ........oooccceeee st iv
IIUETOQUICEION......o.c st \%
1
2
3
4 SyYmbols and abDreViated TeITIIS ...ttt 2
4.1 Symbols ...
4.2 Abbreviated terms
5 Descriptions of the reference blockKs..............ssfo o o, 3
5.1 General ...
5.2 Hemicylindrical-stepped block
5.3 Side-drilled-hole DIOCK ... oo
6 Techniques and ProCeAUTES................sssssneessssed s
6.1 Straight-beam probes (normal-beam probes)
6.2  Angle-beam probe.........iis
6.3 Dual-elemMent Probe ...y S
Annex A (normative) Time base setting (range setting)...s... e 19
Annex B (normative) Time-of-flight (TOF) beam profil€ .. ...
Annex C (informative) Skew (or squint) angle, far-field and near-field resolution
BIDIHOZTAPIY ... 5 et

© IS0 2014 - All rights reserved

iii


https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715

:2014(E)

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.

different tyj}
editorial ru

Attention is
patent right]
any patent 1
on the ISO li

Any trade n
constitute a

For an exp
assessment,
to Trade (TH

The commif
SC 3, Ultrasd

This second|
revised.

bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subje

ights identified during the development of the document will be in thé)Introduction ay
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the convenience of users and doe
h endorsement.

anation on the meaning of ISO specific terms and\expressions related to confor
as well asinformation about ISO’s adherence to the W.TO principles in the Technical Bar
T) see the following URL: Foreword - Supplementary information

tee responsible for this document is ISO/TCi 135, Non-destructive testing, Subcomm
nic testing.

edition cancels and replaces the first edition (ISO 12715:1999), which has been techn

ct of

5. ISO shall not be held responsible for identifying any or all such patent rights. Detafils of

1d /or

S not

mity
riers

ittee

cally

© ISO 2014 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715:2014(E)

Introduction

In ultrasonic non-destructive testing, pulse-echo contact tests with a straight-beam probe (also known
as anormal-beam probe), an angle-beam probe (also known as an angle probe), or a dual-element probe
(also known as a twin-crystal probe) are often used. To reliably detect and characterize a reflector
inside a material, knowledge of the sound beam (or the beam profile) generated by the probe in contact
with the test object is needed. This International Standard establishes two metal reference blocks to
be adopted for various metals such as forged or rolled steel, aluminium, and titanium alloy products.
The frequency range of the probes used in this International Standard range from 1 MHz to 15 MHz.
Depending on the structure of the materials under evaluation, in general, 1 MHz to 5 MHz is most suitable
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fwo reference blocks introduced are the hemicylindrical-stepped (HS) and the side
) types, by which the beam profiles generated by straight-beam, focused beamyangl
element probes can be measured. This International Standard establishes-the tecl
bdures to be used for the characterization of probe beam profiles in metals:

ilse-echo ultrasonic tests, the reflected pulse (echo) is used for the detection of dis
ing in a material. The discontinuities (such as porosity, voids, or cracKs in different sizes
e located close to the surface or deep inside, or close together and oriented at differer
sonic pulse incident on such discontinuities can reflect or refract into longitudinal (al
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in th

ISO 2
this |
and

deter

prov
velog

ISO 7
field
of th|
setti

The
imm

b test object, material properties, and characteristics of the ultrasonic instrument.

400 establishes a steel reference blo¢k, known as calibration block No. 1. For straight
plock is used, for example, for checking or establishing the near-field resolution, far-fiel
ime base (or horizontal) linearity/of the test equipment. For angle-beam tests, the blo
mine the probe index point (probe index) and the angle of refraction (beam angle). Th
des a means for determining the longitudinal (compressional) wave and transverse (|
ities of the material undertest.

963 establishes a small steel block, known as the calibration block No. 2, which is quite
use. [SO 7963 ptoeyides guidelines for material selection, preparation, and mechanicg

hgs of the sighals.

sound<bedm of a straight-beam probe (normal-beam probe) can be calculated or 1
ersjonctesting with the procedures given in ISO 10375.

In a

r‘lﬂ-lnn to IQn 2400 and 1SQ 7QAQ thic Intarnatianal Standard intraducac tvarn nltracndi

drilled-hole
b-beam, and
iniques and

continuities
and shapes)
t angles. An
o known as
e reflections
nuity inside
pbe and the

be, size, and
bf refraction

tbeam tests,
1 resolution,
rk is used to
lis block also
shear) wave

suitable for
| tolerances

e reference bleck. It also provides procedures for testing the angle of refraction angl sensitivity

neasured in

ic reference

T oot 1oY CIrroIIrcer ot oo o tarto T o it r ottt oty o urtroro ot

blocks and provides a general methodology of using these blocks in order to establish the sound beams
or beam profiles in contact tests.

The objectives of this International Standard are to

determine probe axes so that consistent tests can be performed,

angle-beam, including focused beam and dual-element probes,

for use in steel is to be used in materials other than steel,
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— provide a beam profile measurement capability for future applications, such as an electromagnetic
acoustical transducer (EMAT),

— provide

a capability for lateral angle-beam profile measurements,

— provide means for time base calibration with angle-beam probes to be used with ultrasonic imaging
systems (see Annex A),

— provide means for time-of-flight (TOF) beam profile measurements for probes to be used with
ultrasonic imaging systems (see Annex B),

— provide a technique by hand-held method and by using a mechanical scanner and UT imaging system

to obtailn both the amplitude and TOF beam profiles (see Figure B.1), and

— provide
of angleg

means for the determination of the skew (or squint) angle, far-field and near-field resol
-beam probes (see Annex C).

1tion

Vi
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Non-destructive testing — Ultrasonic testing — Reference
blocks and test procedures for the characterization of
contact probe sound beams
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International Standard introduces two metal reference blocks, the hemicylindricalss

uring the sound beam profiles generated by probes in contact with the test‘abject.
e straight-beam, angle-beam (refracted compressional and refracted shear wave), fo

methodology of this International Standard provides guidelines for probes to be used
Is including forged or rolled steel, aluminium, or titanium alloy proeducts. The freque
robes used in this International Standard extends from 1 MHz to ‘15 MHz, where 1 M
5t suited for steels and 5 MHz to 15 MHz is best for fine grain structured alloys such a

jucts.

S International Standard is to be used for materials other than steels, users should be
hat the wave velocities in these materials can be different from that of steels and the
es are normally designed based on the steel applications. Snell’s law of refraction is
nternational Standard so that correct angles of refraction in other homogeneous and
rials can be calculated. This International Standard applies to angle-beam probes of

1

se of surface (Rayleigh) wave probes.

ence blocks with flat-bottomed holes. This International Standard establishes no
Iia, but does establish the technical basis for criteria that can be defined by users.

£ and the side-drilled-hole (SDH) block. This International Standard establishes, prq

s (0° to 70°) and to focused and dual-element probes. This International Standard does

tepped (HS)
cedures for
The probes
rused beam,

for different
hcy range of
Hz to 5 MHz
b aluminium

hware of the
angle-beam
Hescribed in
fine-grained
all practical
not address

International Standard does not address the estimation of equivalent defect sizes whiich requires

acceptance

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunjent and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referfences, the latést edition of the referenced document (including any amendments) applies.

ISO 4577, Non~destructive testing — Ultrasonic inspection — Vocabulary

ISO 1963, Non-destructive testing — Ultrasonic testing — Specification for calibration block No. 2

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5577 apply.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715:2014(E)

4 Symbols and abbreviated terms

4.1 Symbols

For the purposes of this document, the following symbols apply.

Symbol Designation Unit
A peak echo amplitude dB
Fw beam width at focal distance mm
Fp ocal-distance mm
Fy, focal length mm
H; distance along the test surface from the probe index point to the ith holea mm

Ly, Ly, L, |pxes of probe |

R radius of the eight side-drilled holesb mm
t1 time from hemi-step surface 1 S
t2 time from hemi-step surface 2 S
tq time delay S
% longitudinal (compressional) wave velocity in the test object mm/s
Vs transverse (shear) wave velocity in the test object mlm/s
Vi longitudinal (compressional) wave velocity in the wedge hiaterial m|m/s
Xz axes of the reference block (plane of x-y, surface; z, péfpendicular to and below the sur- mm
face)
Vi distance along y-axis from the ith hole to the probe location of the peak echo amplitudec mm
yi,Yi2 |locations along y-axis of the two 6 dB drop.points —
zj depth of the ith hole centre to one of the Side surfacesd of the SDH blocke mm
zg longitudinal beam axis of the angle:bgam probe —
Zgj distance along the beam axis from the probe index point to the ith hole centrec mm
ZpL lateral beam axis of the angle-beam probe —
Qaw incident angle (wedge angle) °
B angle of refraction (beam angle) °
43} refracted longitudinal (compressional) wave angle in the test object °
Bs refracted transverse (shear) wave angle in the test object °
Y skew (er-squint) anglee °
a =123
b Diameterbs3554nm-

c i=2,3..
d  T- B-, R-, and L-, surfaces.
e SeelSO 10375:1997, Figure 4.

2 © ISO 2014 - All rights reserved
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4.2 Abbreviated terms

FSH
HS
IP

P

P;

full screen height of display graticule
hemicylindrical-stepped

initial pulse

probes

probe position on the reference block

ISO 12715:2014(E)

R
SDH
SDH;
B-suj
F-sun
L-sun
R-suf

T-sur

5 1

5.1
The {

The §
scald
spec

5.2

Figu
mach
surfd

face
face
face
face

face

TECEIVETr connector

side-drilled hole

ith side-drilled hole

bottom surface of the SDH block
front surface of the SDH block
left surface of the SDH block
right surface of the SDH block
top surface of the SDH block

transmitter connector

Descriptions of the reference blocks

General

wo reference blocks in this Intérnational Standard are made of metal. The reference
be fabricated using a material with acoustical properties similar or equivalent to that of the
reneral requirements for the mechanical tolerances of the blocks, surface roughness, a
should be the same{as stated in ISO 7963. The geometry and dimensions of the tw
fied in 5.2 and 5.3,

Hemicylindrical-stepped block

e 1 shows the dimensions of the HS block. It shall be machined from a solid cylindg
lined‘into cylindrical step shape, it is cut along the longitudinal axis and machined to {
ce finish. The radii of the hemicylindrical steps are 20 mm, 40 mm, 50 mm, 80 mm, 1

blocks shall
e test object.
hd engraved
b blocks are

r. After it is
he required
00 mm, and

a slot

oo

of 8% mim and 91 mm Thao width aftho 20 mm +0 Q0 i radial ctone ic 20 mam. thao
e —ae- Wittt or—+ee S HHE+to-ov- - e See PSS+ 1e

yvidth of the

100 mm step is 30 mm; the width of the 85 mm slot is 2 mm and the width of the 91 mm radius step
is 28 mm. A line along the centre section of the slot (the x-axis), a centre line dividing the HS block in
symmetry (the y-axis), and boundary lines between adjacent steps, on the flat surface, shall be engraved.
When in use, the block should rest on an appropriate support. The support frame shall cause neither
mechanical damage to the block nor any acoustical damping effect due to the support.

© IS0 2014 - All rights reserved
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Dimensions in millimetres
100 Y

91

Key

1  centre line of slot
2 frontsurface

3  angle-beam probe

Figure 1 — Hemicylindrical-stepped (HS) block
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5.3 Side-drilled-hole block
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Figure 2 shows the dimensions of the SDH block. It is 300 mm long by 25 mm wide by 100 mm high
with eight identical side-drilled holes 1,5 mm in diameter. They are identified as SDH, SDH3, SDH4,
SDHs, SDH19, SDH320, SDH30, and SDH456, The longitudinal axis of the holes shall be parallel to the top
and bottom surfaces of the block. The surfaces of the block are identified as the T- (top), B- (bottom), R-
(right) and L- (left), and F- (front) surface, which refers to either side of the large surfaces. The location
of the hole is measured from the centre of the hole to the top, bottom, or end surface of the block. Short
lines on the edge of the F- and T-surfaces are engraved indicating the locations of the SDH centre lines.
The location of the SDHy56 is engraved on all the T-, B-, R-, and F-surfaces. Except for the SDH456 hole,
the number affixed to the SDH indicates the distance of the hole centre to the T-surface. For example, the

distd
the B
from

the b

nce from the SDH; hole centre to the T-surface is 2 mm. The distances from the SDH{s¢ centre to
-, R-, and T-surfaces are 40 mm, 50 mm, and 60 mm, respectively. The first hole, the'SDH>, is 40 mm
the L-surface, and the distance between the adjacent holes is 30 mm. Angles of refractign (0° to 70°)
are ihdicated by short lines engraved on the F-surfaces at the edge between the E~and thg B-surfaces.
The pominal longitudinal and transverse wave velocities of the material, determined empirically after

lock has been machined, can be engraved on one of the F-surfaces of the‘SDH block.

Dimensions in millimetres

25

30

30

30

30

30

30

30 50

100

SDH,

SDH;

0

SDH,,

SDHs

SDH,,

20

_L%

SDH,, !

4

Key

10°

300

60°

45°

30°

1 side-drilled hole of diameter 1,5 mm 3

2 F-surface

4

T-surface
R-surface

5  B-surface
6  L-surface

Figure 2 — Side-drilled-hole (SDH) block
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6 Techniques and procedures

6.1 Straight-beam probes (normal-beam probes)

6.1.1 Amplitude beam profile of straight-beam probe

Place the probe on the T-surface, on top of the first SDH as shown in Figure 3. If the echo signal on the
screen of the instrument is within the dead zone of the probe, ignore this hole and proceed testing with
the next hole until the echo signal is able to be resolved. Move the probe such that the signal reflected
from the hole is at its maximum. Adjust the gain such that the signal amplitude is about 80 % of full

screen hei

gW.
the background noise level. Move the probe along the y-axis to and from the peak amplitude;pos

such that th|
amplitude (4
and the dep

Repeat the
measured f}
engineering
relatively sn
the test obje

It should be
edges. Beyo
calculation

6.1.2 Amplitude beam profile of focused straight-beam probe

e signal amplitude drops 6 dB from the peak amplitude. Record the gain for the'peak
1), the probe location (y;) of the peak amplitude, the two 6 dB drop (-6 dB) peints (yi1
'h (z;) of the hole in the test.

hbove tests for all of the holes of interest on the SDH block. The depth.(z;) of the ST
om the centre of the hole and the wave is reflected from the top_suvface of the holg
accuracy, no radius corrections are needed, since the error caused by this differen
hall compared to other uncertainties in ultrasonic tests. Figure4-shows the beam prof]
ct produced by a straight-beam probe.

noted that the amplitude varies in the near field due to diffraction from the transg
nd the near field is the far field where the amplitude de€reases with increasing distance
bf the near-field length is given in ISO 10375.

rocedures specified in 6.1.1. The result is'plotted in Figure 5.

joining the peak amplitude at each depth is the sound beam axis.

ition of the signal at maximum amplitude is the focal point.

ance from the test surface-fo‘the focal point is the focal distance(Fp).

ance between the two 6-dB drop points along the beam axis is the focal length (Fy).

bcal point, the distance between the two 6 dB drop points in a plane perpendicular t
Kis is the focal beam width (F,,).

than
ition
echo
yi2),

H; is
. For
ce is
ile in

lucer
. The

b the

Repeat the j
a) Theling
b) The loc3
c) The disf
d) The dis{
e) Atthe f

beam a3
6
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Y
DG-QE\E—_Q/E/E -6 dB
1 T 66006 © © © © 0 dB
M/A\ Z
-6 dB
3
L
2
Z; V4
5
Key
1 probe 4  far field
2 peak amplitude (dB) 5 distance (mm)

3 near field

Figure 4 — Beam profile of a straight-beam probe
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N =
o =n

6.2

6.2.1

Most]
and {
matg
prob

Y
T -6 dB
\s\gg_/e/
2 © 0 = 0o 7/
— T \e\
-6 dB
6 dB b ~6 dB
5
3
6 7
eam width (F,) at focal point 4  peak amplitude (dB)
bcusing probe 5 focal length (F)
cho amplitude (dB) 6 focal distance (Fp)

Figure 5 —Beam profile of a focusing straight-beam probe

Angle-beam probe

General

angle-beam probes are identified by their nominal size, nominal frequency, nominal
he velagity of propagation of transverse (shear) waves in steel. Angle-beam probes usec
rials ‘Which have different sound velocities yield different angles of refraction. An
e Can generate a refracted longitudinal (compressional) wave, a refracted transverse (

beam angle,
| in different
angle-beam

thear) wave,

or bd

tirimside a testobject:

The relationship between the angle of incidence (wedge) and the refracted angle in terms of the wave
velocities in the wedge and in the test object is shown in Figure 6.

© ISO

2014 - All rights reserved


https://standardsiso.com/api/?name=9416b21a812de395520491254c9c06bb

ISO 12715:2014(E)

Lx
Key
1 testobjeft 4  probe index point (I)
2 wedge 5 refracted longitudinal wave angle
3 angle of Incidence 6 refracted transverse wave angle
Figure 6 — Snell’s law of refraction
Snell’s law of refraction is given as follows.
Refracted lgngitudinal (compressional) wave:

Vy _ SN0,

W= W 1

v sinf ()
Refracted transverse (shear) wave:

vy _ sinay, )

ve  sinfq

Formulae (1) and (2) provide a means for the calculation of correct angle of refraction when the angle-
beam probe designed for use in steel is to be used in materials other than steel.

10 © ISO 2014 - All rights reserved
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Longitudinal amplitude beam profile of an angle-beam probe

Place the probe on the T-surface, on top of the first hole of the SDH block, with the longitudinal axis (L)
of the probe perpendicular to the longitudinal axis (x) of the hole as shown in Figure 7. Aim the angle
beam toward the hole and obtain the peak signal. Adjust the gain such that the peak signal amplitude
is about 80 % FSH of the instrument. Move the probe along the y-axis on the block to and from the peak
amplitude point such that the signal amplitude drops 6 dB from the peak amplitude. Record the peak
echo amplitude (4), the probe location (y;) of the peak amplitude, the two 6 dB drop points (y;1,yi2), and
the depth (z;) of the hole in the test. The distance along the beam axis from the probe index point to the
ith hole centre is zg;. It can be obtained using Formula (3).

N

Repd
prod
beloy
axis

6.2.3

The ]
show|

Place
temp
y-dir
instr
ampl

Reco
later

Repqg

20 mim, on both sides (sides 1 and:2) of the HS block, without changing the receiver gain. Fig

later

It shq
due 1]
disti
the 1
The

profiles (see-Afinex B).

uced by an angle-beam probe, is shown in Figure 8. In addition, the peak amplitudes
v the test surface are plotted for practical applications and the peak amplitudes along the beam

ird the position y;1, where the amplittide (4) from step 2 surface (100 mm) is 40 % F

pi=| ()" + ()" )?

at the preceding tests for all of the holes of interest. The axial beam prefile in the

zp) are plotted for theoretical analyses.

Lateral amplitude beam profile of an angle-beam probe

ateral amplitude beam profile of an angle-beam probe can bést be measured with the
n in Figure 9.

the angle-beam probe on the HS block with its beamtoward the 100 mm radius surfag
orarily as the step 2 surface. With the aid of a straight edge, slide the angle-beam pro
ection. Record the position y = 0, where the signal amplitude (4) is maximum at 80 ¢
ument. For position y < 0, the amplitude fromthe step 2 surface starts to fall; for posit
itude remains at about the same level of 80:% FSH.

nl beam width, at zg = Step 1, is ;i

at the measurements for all adjacent steps, i.e. 80 mm to 50 mm, 50 mm to 40 mm, ar

h] amplitude beam profile/in the test object produced by an angle-beam probe.

uld be noted that, depending on the probe characteristics, the amplitude on each hemi-s
o differing interference. The signal amplitude, consisting of a main signal level, can cor
hctive high aniplitude peaks. In such cases, the distinctive high amplitude peaks are
hain signal levels from each step surface are used for the amplitude beam profile me
Fime-of-flight (TOF) beam profiles should also be measured to supplement the amp

(3)

b test block,
vs depth (2)

HS block as

e, identified
be along the
b FSH of the
ony >0, the

SH. The half

1d 40 mm to
ure 10 is the

tep canvary
tain several
ignored and
hsurements.
litude beam
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80 % FS

-6 dB

SOH, \N\Z | 3 p

Key
1 echo amplitude (dB) 3 probe index point (I)

2 angle-behpm probe 4  T-surface

Figure 7 — Measurement of(the longitudinal beam profile of an angle-beam probe
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3
3
L
gngle-beam probe 3 echo amplitude (dB)
Pprobe index point (I) 4  distance in mm
Figure 8 — Longitudinal sound beam profile of an angle-beam probe
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1
2
3

14

100 X b
1 80 E—
50 y
o (o)
| I
Y/'1

20 | | L_g I |
Y
o o 7 i
I —— | a1
.
]
L
3
7 85 5
6 80 % FSH 4,
g 1
6
40 % FSH 5
8 1
9
side 1 4 rstepl 7  time or distance
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Figure 9= Lateral half beam width of an angle-beam probe at step 1
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Figure 10 — Lateral beam profile of an angle-beam probe
6.2.4 cLongitudinal amplitude beam profile of a focusing angle-beam probe

Repeat the same procedures as specified in 6.2.2. The beam profile of a focusing angle-beam probe is
shown in Figure 11. The amplitudes vs depth (z) and vs the beam axis (zg) are also plotted in Figure 11.

a) The line linking the peak amplitudes at each depth is the longitudinal amplitude curve (distance
amplitude curve).

b) The position of the signal at maximum amplitude is the focal point.

c) The distance from the probe index point to the focal point along the longitudinal beam axis is the
focal distance (Fp).

d) The distance between the two 6 dB drop points along the longitudinal beam axis is the focal length
(FL).
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e) At the focal point, the distance between the two 6 dB drop points on a plane perpendicular to the
longitudinal beam axis is the focal width (Fy).

6.2.5 Lateral amplitude beam profile of a focusing angle-beam probe

Repeat the same procedure as specified in 6.2.3. The result of the lateral beam profile of a focusing

angle-beam probe is shown in Figure 12.

a) The line linking the peak amplitudes at each depth is the lateral beam axis, zgl..

b) The position of the signal at maximum amplitude is the focal point.

c¢) The distance from the probe index point to the focal point along the lateral beam axis is the
distance (Fp).

d) The distance between the two 6 dB drop points along the lateral beam axis is the focablength

e) At the fpcal point, the distance between the two 6 dB drop points on a plane péripendicular t
lateral beam axis is the focal width (Fy).

6.3 Dual{element probe

The straight-beam dual-element probe is often used for testing thin materxials or detecting imperfec

(discontinuities) immediately beneath the surface of the test objéct or testing of coarse-grs

materials. It
acting as tra
the roof ang
the lateral L

The procedd
beam dual-¢
element proj
shall be rec(

16

is constructed with two transducers mounted on a delay material inside one housing
nsmitter, one as receiver only. Some dual-element probes can have a slight angle, knoy
le. For correct use, a dual-element probe should be-tnarked with the longitudinal Ly-axi
-axis as well as the transmitting (T) and receiving (R) connectors.

res for determining the beam profiles for a\straight-beam dual-element probe and an a
lement probe are the same as given in 6(b and 6.2, respectively. The orientation of the
be relative to the axis of the SDH as\well as the ultrasonic instrument used for the cH
rded.

focal

(FL).
b the
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Figure 11 — Longitudinal beam profile of a focusing (point-focusing) angle-beam probe
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Figure|12 — Lateral sound beam profile of focusing angle-beam (point-focusing) probe
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Annex A
(normative)

Time base setting (range setting)

The double distance features of the HS block shall provide a capability for the time base setting for
angle-beam probes. The procedure is as follows.

For 4

as sh

The j
centy

~

q

ff

I
|

q

I
i

$elect the maximum thickness range of interest, and test on two surfaces with dot

$et the sensitivity level such that the signals are between 80 % and 100 % FSH.

The signal reflected from the smaller step surface (hemi-surfacé 1} of a step pair shall

eature, for example 20 mm and 40 mm, 40 mm and 80 mm, or 50 mm and 100 mm)

Place the angle-beam probe on the HS block, with the probe index aligned with the cent
1S block, with its beam direction toward the stepped surface.

1 and the signal reflected from the larger step (hemi-surface 2)-of that pair shall be no

ach division should correspond to 10 mm in sound path. The zero location on the hor
s the contact surface of the test object.

n ultrasonic imaging system, the time delay (tq)«s calculated using Formula (A.1):

i =2t1 -t

own in Figure A.1.

breceding procedure is also applicable to straight-beam probes using the HS block test
e line.

ble distance

re line of the

be noted as
ted as to.

\djust the time scale such that t1 and ¢; are aligned on th€ir¢corresponding divisions of the screen.

zontal scale

(A1)

ed along the
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