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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

Commissi

Internation

Draft Inter|

Publicatiop as an International Standard requires approval by at least 75 % of the membéer, bodies casti

Internation
Subcomm

Annexes A

bn (IEC) on all matters of electrotechnical standardization.

al Standards are drafted in accordance with the rules given in the ISO/IEC DirectivespPart 3
hational Standards adopted by the technical committees are circulated to the member bodi
al Standard ISO 12715 was prepared by Technical Committee ISOMC/135, Non-destrd
ttee 3, Acoustical methods.

and B form an integral part of this International Standard. Annex.C is for information only.

es for voting.
ng a vote.

ctive testing,
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Introduction

In ultrasonic non-destructive inspection, pulse/echo contact tests with a straight beam search unit (also known as a
normal probe), an angle beam search unit (also known as an angle probe), or a dual element search unit (also
known as a twin crystal probe) are often used. To reliably detect and characterize a flaw inside a structural material,
a knowledge of the sound field (or the beam profile) produced by the search unit in contact testing is needed. This
International Standard establishes two metal reference blocks to be adopted for various materials such as forged or
rolled steel, aluminum and titanium alloy products. The frequency range of the search units used in this Ia\"ernational

Standard rapge from 1 MHz to 15 MHz. Depending on the microstructure of the materials under_gvaluation, in
general, 1 MHz to 5 MHz is most suitable for steel products and 5 MHz to 15 MHz is most suitableforalu
titanium alloys.

inum and

The two refefence blocks introduced are the hemi-step (HS) and the side-drilled-hole (SDH),blocks, from which the
beam profiles produced by straight beam, focused beam, angle beam and dual element search unfts can be
measured. This International Standard establishes the techniques and procedures to be usef for the
characterizajon of the search unit beam profiles in solids.

In pulse/echg ultrasonic tests, the reflected pulse (hereafter called echo) issed for the detection of disgontinuities
existing in al material. The discontinuities (hereafter called flaw or defect)’such as porosity, voids off cracks in
different sizgs and shapes, may be located close to the surface or deep inside, or close together and priented at
different angles. A sound pulse incident on such flaws may refleet-or refract into longitudinal (also [known as
compressionpl) or transverse (also known as shear) waves, .0 both, possibly with multiple refle¢tions and
refractions. Ih order to accurately characterize the location, sizé’and shape of a flaw inside a material, |the sound
field produced and detected by the search unit and the instrument must be known.

The sound fi¢ld inside a solid produced by a search unitin contact testing depends on the type, size, and|frequency
bandwidth of the search unit and other parameters such as focused, beam refraction angle in the test object,
materials prdperties and the ultrasonic test instrumeént characteristics.

ISO 2400 establishes a reference block, known as the [IW No. 1 Block. For straight beam tests, this block is used
for checking pr establishing the near field-resolution, far field resolution and time base (or horizontal) lineprity of the
test equipmegnt. For angle beam testsythe’block is used to determine the search unit index (hereafter cdlled probe
index) and the angle of refraction. Fhis"block also provides a means for checking the longitudinal (compressional)
wave and transverse (shear) wave-velocities of the test material.

ISO 7963 esfablishes a small ¢alibration block, known as the 1IW No. 2 Block, which is quite suitable for field use. It
provides guiglelines for material selection, preparation and mechanical tolerances of the reference bldck. It also
provides pro¢gedures fortesting the refraction angle and sensitivity settings of the signals.

The sound figld ef\a@-straight beam search unit (normal probe) can be calculated or measured in immergion testing
with the procpdures given in ISO 10375.

In addition to the above International Standards, the present International Standard introduces two ultrasonic
reference blocks and provides a general methodology of using these blocks in order to establish the sound fields or
beam profiles in contact tests. The terminology used in this International Standard is in compliance with ISO 5577.
The objectives of this International Standard are the following.

O To determine search unit axes so that consistent tests can be performed.

0 To establish a complete sound field or beam profile inside solid materials for search units of both straight beam
and angle beam types, including focused beam and dual element search units.
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O To provide a method for calculating the correct refraction angle when an angle beam search unit designed for
use in steel is to be used in materials other than steel.

0 To provide a beam profile measurement capability for future applications, such as an Electromagnetic
Acoustical Transducer (EMAT).

O To provide a capability for lateral angle beam profile measurements.

O To provide means for time base calibration of angle beam search units to be used with ultrasonic imaging
systems (see annex A).

O To provide means for time-of-fiight = TOF)bearm profitemeasurements—for searctrumits—to e used with

ultras

g Topr
obtair

0 To pr
angle

NOTE
of this docl
South Afric

bnic imaging systems (see annex B).

pvide a technique, by hand held method and by using a mechanical scanner and,/UT ‘imagihg system to
both the amplitude and TOF beam profiles (see Figure B.1).

bvide means for the determination of the skew (or squint) angle, far field ‘and near field fesolutions of
beam search units (see annex C).

This document was initiated in the ISO/TC 135/SC3 meeting at Philadelphia;, USA in 1985. The scop¢ and contents
ment were discussed at Yokohama, Japan in 1987, at Berlin, Germany,in-1989, at Ispra, Italy in 1991, at Pretoria,
b in 1993, at Berlin, Germany in 1995 and at Paris, France in 1997 amoehg members of TC135/SC3/W[G1.
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Ultrasonic non-destructive testing — Reference blocks and test
procedures for the characterization of contact search unit beam
profiles

1 Scope

This Interpational standard introduces two metal reference blocks, the hemi-step (HS)4and the sid

(SDH) blo
produced
compressi
dimension|
provides (
titanium a
1 MHz to
structured

steels, usérs should be aware of the fact that the wave velocities in' these materials may be differen

steels and
refraction

calculated
focused a
wave sealr

The proce
materials
smaller tog
estimation
Standard

by user parties.

2 Norm

The follow
this Intern
publicatio

Cks. This International Standard establishes procedures for measuring the sound field or K
by search units in contact tests. The search units include straight heam, angle beg
pnal and refracted shear), focused beam and dual element search-units. The diamete
of the search unit shall be no greater than 25 mm. The methodolegy of this Internatio
uidelines for search units to be used for different metals including)forged or rolled steel,
loy products. The frequency range of the search units used in-this International Standard

15 MHz, where 1 MHz to 5 MHz is best suited for steels @nd’5 MHz to 15 MHz is best

alloys such as aluminum products. If this International Standard is to be used for materi

q

N

the angle beam search units are normally designéd based on the steel applications.

e-drilled-hole
eam profiles
m (refracted
or the side
hal Standard
aluminum or
bxtends from
or fine grain
Al other than
from that of
nell’'s law of

is described in this International Standard so that.correct refraction angles in other matgrials can be

This International Standard applies to angle beatn search units of all practical angles (0° tq
nd dual element search units. This International Standard does not address the use of surfa
Ch units.

dures in this International Standard:can be used in whole, or in part, with other standard
Wwhich are very thick or very thin{ the present reference blocks may be made proportion
accommodate different seargh unit beam sizes. This International Standard does not

of equivalent defect sizes which will require reference blocks with flat-bottom-holes. This
pstablishes no acceptance criteria; but does establish the technical basis for criteria that ma

htive references
ng normative documents contain provisions which, through reference in this text, constitute

s do_not apply. However, parties to agreements based on this International Standard are e

70°), and to
Ce (Rayleigh)

. For testing
Ally larger or
address the
International
ly be defined

provisions of

ational“Standard. For dated references, subsequent amendments to, or revisions of, @any of these

ncouraged to

investigatq

the possibility of applying the most recent editions of the normative documents indicate

0 below. For

undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 7963:1985, Welds in steel — Calibration block No. 2 for ultrasonic examination of welds.

ISO 10375:1997, Non-destructive testing — Ultrasonic inspection — Characterization of search units and sound

field.
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3 Symbols and abbreviations
3.1 Symbols
Symbol Designation Unit
A Peak echo amplitude dB
drL Beam diameter at focal length mm
Fp Depth of field mm
FL Eacal length mm
H; Distance along the test surface from the beam index to the ith hole? mm
L, Ly, L, [[Axes of search unit -
P; Search unit position on the reference block? -
R Radius of the eight side-drilled holesP mm
SDH,; ith side drilled hole -
T Time from hemi-step surface 1 s
T, Time from hemi-step surface 2 s
Ty Time delay s
\ Longitudinal (compressional) wave velocity in the test@bject rfmsfl
Vg Transverse (shear) wave velocity in the test object r+ms 1
W Longitudinal (compressional) wave velocity in\the wedge material rl1ms 1
i Distance along Y-axis from the ith hole to'the probe location of the peak echo mm
amplitude®
Yi1, Yi»  ||Locations along Y-axis of the two 6-dB drop points -
Z Depth of the ith hole centre-to-one of the side surfacesd of the SDH block® mm
Zg Longitudinal beam axis of.the angle beam search unit -
Zg Distance along the.beam axis from the beam index to the ith hole centreC mm
Zg Lateral beam axis of the angle beam search unit -
ay, Incident angle (wedge angle) °
B Refraction angle °
B Refracted longitudinal (compressional) angle in the test object °
Bs Refracted transverse (shear) angle in the test object °
Y Skew (or squint) angle® °
2 i=1,23..

d T-,B-, R-and L-surfaces.
€ See Figure 4 of ISO 10375:1997.
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3.2 Abbreviations

FS

HS

Full screen height or full scale of display graticule
Hemi-step

Initial pulse

Probes or search unit

Receiver connector

SDH

B-surface
F-surface
L-surface
R-surface

T-surface

4 Descr

The two r¢
using a n
requireme
stated in |

4.1 Hem

Figure 1 g
machined
The radii g
of the 20 n
2 mm and
centre line

Side-drilled hole

Bottom test surface of the SDH block
Front test surface of the SDH block
Left test surface of the SDH block
Right test surface of the SDH block
Top test surface of the SDH block

Transmitter connector

Axes of the reference block (plane of X-Y, test'surface; Z, perpendicular to and b
surface)

ptions of the reference blocks

ference blocks in this International-Standard are made of metal. The reference blocks shall
haterial with acoustical characteristics similar or equivalent to that of the test object.
nts for the blocks’ mechanical tolerance, surface roughness and engraved scale should be
50 7963. The geometry and dimensions of the two blocks are described in 4.1 and 4.2.

i-step (HS) block

hows the dimensions of the HS block in millimeters. It shall be machined from a solid cyling
into cylindricalstep shape, it is cut along the longitudinal axis and machined to the required s
f the hemi-steps are 20 mm, 40 mm, 50 mm, 80 mm and 100 mm, a slot of 85 mm and 91 m
nm to 80\mm radial steps is 25 mm; the width of the 100 mm step is 30 mm,; the width of the

plow the test

pbe fabricated
The general
the same as

er. After it is
urface finish.
m. The width
B5 mm slot is

the, width of the 91 mm radius step is 28 mm. A line along the centre section of the slot (t
dividing the HS bIock |n symmetry (the Y-axis) and boundary Ilnes between adjacent step

surface, sl

e X-axis), a
s, on the flat
upport frame

shall cause neither mechanical damage to the block nor any acoustical damping effect due to the support.


https://standardsiso.com/api/?name=51e45d7a71fc96080454b4581620d734

ISO 12715:1999(E)

100

91
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Dimensions in millimetres

Key

1 Centre line of slot
2 Front surface

3 Angle probe

Figure 1 — Hemi-step (HS) block
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Figure 2 shows the dimensions of the SDH block in millimeters. 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 SDH2, SDH3, SDH4, SDHS5,
SDH10, SDH20, 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 SDH456 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 distance from the SDH2 hole centre to the T-surface is 2 mm. The

distances ffrom the SDH456 centre 1o the B-, R-, and T-surface are 40 mm, 50 mm and 60 mm resp

ectively. The

first hole, fhe SDH2 is 40 mm from the L-surface, and the distance between the adjacent holes is 30\mn. Refraction
angles (09 to 70°) are indicated by short lines engraved on the F-surfaces at the edge between-the k- and the B-
surfaces. The nominal compressional and shear velocities of the material, determined empirically after the block has
been madg, may be engraved on one of the F-surfaces of the SDH block.
Dimension$ in millimetres
X 2 1
/ |
1 H T 1
N Il Il I Il Il Il Il Il
< I I I I I i I I v
L L L] L L H L L
| | | | | | | | \
2
40 .30 30 30 30 30 30 30 50
~N m ~ (Na}
Y
1 soH = L
2 1 SDH3 [ spH,. | SDHs ) I ' \
SDHy 1§ ™ | | 3 /
SDHy 1 —4 3 |
6 SDH 30
gl | | 2
- SDH 56 l'
O | ] | —
\ 70° 60° 45°  30°
\ o~
5
300
V4
Key
1 Side-drilled hole of diameter 1,5 mm 4 R-surface
2 F-surface 5 B-surface
3 T-surface 6 L-surface

Figure 2 — Side-drilled hole (SDH) block
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5 Techniques and Procedures

5.1 Straigh

5.1.1 Amplit

t beam search units (normal probe)

ude beam profile for straight beam search unit

©1SO

Place the search unit on the T-surface, on top of the first SDH as shown in Figure 3. If the echo signal on the
instrument’s display screen is within the probe’s dead zone, ignore this hole and proceed testing with the next hole
until the echo signal is able to be resolved. Move the search unit such that the signal reflected from the hole is
maximum. Adjust the gain such that the signal amplitude is about 80 % of full scale (hereafter called FS) of the
instrument display graticule. The signal shall be at least 20 dB greater than the background noise level. Move the

search unit &
peak amplitu

6 dB drop (—

Repeat the &

from the cen
corrections g
sources in u
unit.

It should be
near field is
length is give

5.1.2 Amplijude beam profile for focused straight beam search tnit

Repeat the p

a) Theline
b) The locs
c) Thedist
d) The dist
e) At the fg

the focal

llong the Y-axis to and from the peak amplitude such that the signal amplitude drops 6.d
de. Record the gain for the peak amplitude (A), the probe location (Y;) of the peak amplhtud

6 dB) points (Y;1, Y;») and the depth (Z) of the hole in the test.

bove tests for all of the holes of interest on the SDH block. The depth (Z) of the SDH; is

re of the hole and the wave is reflected from the hole top surface. For engineering accuracy,
re needed since the error source caused by this difference is relatively $mall compared to
trasonic tests. Figure 4 shows the beam profile in the test object produced by a straight be

hoted that the amplitude varies in the near field due to diffraction from the probe edges. B
he far field where the amplitude decreases with increasing ‘distance. The calculation of theg
nin ISO 10375.

rocedures stated in 5.1.1. The result is plotted @ shown in Figure 5.

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

tion of the signal at maximum amplityde is the focal point.

hnce from the test surface to thefocal point is the focal length (F|).

hnce between the two 6.dB-“drop points along the beam axis is the depth of field (Fp).

cal point, the distance between the two 6 dB drop points in a plane perpendicular to the be
beam diameter (dr| )

from the
e, the two

measured

no radius
bther error
Am search

eyond the
near field

am axis is
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1
80 % FS
S
=2
I I
I I
I I
\ 4
Yi1 Yi2 Y
.
>_/ 2
T
| 4
SDH\
4 3
4%
S | Y
T2
SDH; _$_
Z
Key
1 Echo amplitude A (dB)
2 T-surface

3 Side-drilled holes
4 Straight beam search unit

Figure 3 — Sound beam test for straight beam search unit
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Y
D-QE'E\H/D/E' -6 d8
1l 4 -eeee © © © © 0 dB
M\ Z
-6 dB
3
L
2
Z; Z
5
Key
1 Search unit
2 Echo amplifjude A (dB)
3 Near field
4 Far field

5 Distance (Im

m)

Figure 4 — Beam profile for straight beam search unit
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Y
= 5 dB
© © Vs
-6 dB
-6 dB L -6 dB
3
6 Z
Key
1 Beam digmeter (dg ) at foeal"point
2 Focussing search unit
3 Echo amplitude A (dB)
4 Peak amplitude
5 Depth offfield (Fp)
6 Focal length

Figure 5 — Beam profile for focusing straight beam search unit
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5.2 Angle beam search unit (angle probe)

Most angle beam search units are identified by their nominal size, nominal frequency, nominal beam angle and the
velocity of propagation of transverse (shear) waves in steel. Angle beam search units used in different materials
which have different wave velocities will yield different angles of refraction. An angle beam search unit can produce
a refracted longitudinal (compressional) wave, a refracted transverse (shear) wave or both inside a test object.

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

Key

1 Test object
2 Wedge

3 Incident angle
4 Beam index (1)

Figure 6 — Snell's law of refraction

10
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Snell's Law of refraction is given as follows.

Refracted

VW
00
Vi

Refracted

longitudinal (compressional ) wave:

sin ay,
ooo0
sin 3

Transverse (shear) wave:

(1)

V,

w

go

Vs

The above
designed f

5.2.1 Lon

Place the
search un
the hole &
instrumen

signal amplitude drops 6 dB from the peak amplitude. Record the peak echo amplitude (A), the probe I¢

the peak g
the beam

ZB-

Repeat th
an angle b
are plottec

analyses.

5.2.2 Lateral amplitude beam profile for angle beam search unit

The laterdl amplitude \béam profile for the angle beam search unit can best be measured with the

shown in H

Place the

sin ay,
o000
sin B¢

or use in steel is to be used in materials other than steel.

gitudinal amplitude beam profile for angle beam search unit

earch unit on the T -surface, on top of the first hole of the SDH block, with the longitudinal a
t perpendicular to the longitudinal axis (X) of the hole as.shown in Figure 7. Aim the angle
nd obtain a peak signal. Adjust the gain such that the peak signal amplitude is about 80
. Move the search unit along the Y-axis on the block to and from the peak amplitude point

mplitude, the two 6 dB drop points (Y;;, Y;,)-and the depth (Z) of the hole in the test. The d
axis from the beam index to the ith hole centre is Zﬁi. It can be obtained as follows.

(Z)2 + ()2
b above tests for all of the holes' of interest. The longitudinal beam profile in the test object,

eam search unit is shown-in_Figure 8. In addition, the peak amplitudes vs depth (Z) below thg
for practical applications-and the peak amplitudes along the beam axis (ZB) are plotted f

Figure 9.

angle beam search unit on the HS-block with its beam toward the 100 mm radius surfg

(@)

formulae provide a means for the calculation of correct refraction angle when the angle bea search unit

is (L) of the
beam toward
% FS of the
such that the
cation (Y;) of
stance along

3)

produced by
p test surface
Dr theoretical

HS-block as

ce, identified

L A ctan D crirfana \AJithh thin Atd Af A cotraiaht Adans tha anals haanmy cnarah vt 10 olid

temporarily

o~ StC o= SurmacT—vv ittt U o oty CoOg T rcarngrec— ot ar T otar ot 1o ot

along the Y-

direction. Record the position Y = 0, where the signal amplitude (A) is maximum at 80 % FS of the instrument. For
position Y < 0, the amplitude from step 2 surface starts to fall; for position Y > 0, the amplitude remains at about

the same |

evel of 80 % FS.

Record the position Y;;, where the amplitude (A) from step 2 surface (100 mm) is 40 % FS. The half lateral beam
width, at Zg = Step 1, is Yj;.

Repeat the measurements for all adjacent steps, i.e. 80 mm to 50 mm, 50 mm to 40 mm, 40 mm to 20 mm, on both
sides (sides 1 and 2) of the HS-block, without changing the receiver gain. Figure 10 is the lateral amplitude beam
profile in the test object produced by an angle beam search unit.

11
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It should be noted that, depending on the probe characteristics, the amplitude on each hemi-step can vary due to
different interference. The signal amplitude, consisting of a main signal level, may contain several distinctive high
amplitude peaks. In such cases, the distinctive high amplitude peaks are ignored and the main signal levels from
each step surface are used for the amplitude beam profile measurements. Additionally, the time of flight (TOF)
beam profiles should also be measured to supplement the amplitude beam profiles (see annex B).

1 80 % FS

-6 dB

Key
1 Echo amplijude A (dB)

2 Angle beamn] research unit
3 Beam indeX (1)

4 T-surface

Figure 7 — Longitudinal beam profile test of angle beam search unit

12
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Key
1 Angle beam searchhwunit
2 Beam inglex (1)

3 Echo amplitude A (dB)
4 Beam axis

Figure 8 — Longitudinal sound beam of angle beam search unit

13
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Dimensions in millimetres

5
X
100 L
1 80
40 (2 I ” — 4
00 | | || ” — ol o |
|
L | lm1.r | |
I_|‘ _|_ E{ Yii Y=20
- — [ o]
. |l
— I
I
85 3
2 91
6 80 % FS
5 7
L0 % FS
IA 7
5

Key
1 Side 1
2 Side 2
3 Straight edge
4 Step 1
5 Step 2
6 Amplitude A (%)
7 Time or distance

Figure 9 — Lateral half beam width of angle beam search unit at step 1
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Figure 10 — Lateral beam profile of angle beam search unit
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5.2.3 Longitudinal amplitude beam profile for focused beam angle beam search unit

©1SO

Repeat the same procedures as stated in 5.2.1. The beam profile of the focused angle beam search unit is shown in

Figure 11. The amplitudes vs depth (Z) and vs the beam axis (ZB) are also plotted in Figure 11.

a) The line linking the peak amplitude at each depth is the longitudinal beam axis Zg.

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

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

d) The disthnce between the two 6 dB drop points along the longitudinal beam axis is the depth of field, (Fp).

e) At the fgcal point, the distance between the two 6 dB drop points on a plane perpendicular te the Ipngitudinal
amplitude beam axis is the focal beam diameter (dg ).

5.2.4 Laterdl amplitude beam profile for focused angle beam search unit

Repeat the game procedure as stated in 5.2.2. The result of the lateral beam profile for the focused apgle beam

search unit ig shown in Figure 12.

a) The linellinking the peak amplitude at each depth is the lateral beam axis ZB L-

b) The locgtion of the signal at maximum amplitude is the focal point:

c) The distance from the beam index to the focal point along the.lateral beam axis is the focal length (F)).

d) The distance between the two 6 dB drop points along the’lateral beam axis is the depth of field (Fp).

e) At the fdcal point, the distance between the twg(6 dB drop points on a plane perpendicular to the lajeral beam
axis is the focal beam diameter (dg ).

5.3 Dual element search unit (twin ¢rystal probe)

The straight peam dual element se&arch unit is often used for testing thin materials or detecting flaws immediately

beneath the surface of the test abject or testing coarse grain materials. It is constructed with two elements mounted

on a delay mgterial inside one‘housing. Some dual element search units may have a slight angle, known ps the roof

angle. For bgst sensitivity and consistency, a dual element search unit should be marked with the longitudinal L,

axis and the |ateral Ly axis-as well as the transmitting (T,) and receiving (R,) connectors.

The procedufes for:determining the beam profiles for a straight dual element search unit and an angle dual element

search unit dre-the same as gi in 5.1.1 and 5.2.1, respectively. The orientation of the dual element gearch unit

relative to the

16
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Figure 11 — Longitudinal beam profile of focusing angle beam search unit
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Figure 12 — Lateral sound beam of focusing angle beam search unit (point focusing probe)
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Annex A
(normative)

Time base calibration

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

Select maLimum thickness range of interest, and test on two surfaces with double distance feature; |for example,
20 mm ang 40 mm, 40 mm and 80 mm or 50 mm and 100 mm.

Set the angle search unit on the HS block, with the probe index aligned with the centre-line of the HS block, with its
beam diregtion toward the step surface.

Set the sepsitivity level such that the signals are between 80 % and 100 % FS.

The signa] reflected from the smaller step surface (hemi surface 1) of a step“pair is noted as T, apd the signal
reflected from the larger step (hemi surface 2) of that pair is noted as T,.

Adjust the|time scale such that T, and T, are aligned on their corresponding divisions on the screen. Each division

should corfrespond to 10 mm in sound path. The zero location on.the horizontal scale is the front surfafe of the test
material.

For ultrasgnic imaging system, the time delay (T,) is calculated by
Tg=4T, - T,
as shown |n Figure Al.

The abové procedure is also applicable to straight beam search units using the HS block tested along the centre-
line.
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