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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction
This document represents the actual state of the art of continuous ultrasonic testing of rails in track applied
by railway companies.

Timely detection of discontinuities (irregularities) in the rails installed in track is very important to ensure
the strength and stability of the rails in track. Discontinuities pose a threat to the strength and integrity of
the rails and should be identified in order to ensure safer transportation.

Welded joints are included but do not get a specific focus.

© IS0 2024 - All rights reserved
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Railway infrastructure — Non-destructive testing on rails
in track —

Part 1:

Requirements for ultrasonic testing and evaluation principles

1 Scop

W

This document specifies the requirements for testing principles and systems to produce’comparaple results

with regal
guidelines|
(Vignole) 1

This docu
discontinu

This docu
devices. Tl

This docu
ultrasonic

2 No

r\:]l
The followjing documents are referred to in the.text in such a way that some or all of their content ¢

requiremg
the latest 4

ISO 5577:2

3 Term

For the pu
ISO and IE

IECEI

[SO Online bfowsing platform: available at https://www.iso.org/obp

d to location, type and size of discontinuities in rails. This document deeSnot aim 4
for managing the result of ultrasonic rail testing. This document only applies to f
ailway rail profile 43 kg/m and above.

ment only applies to continuous testing of rails installed ,in-track for detectin
ities.

ment only applies to testing equipment fitted to dedicated test vehicles or manuallyj]
his document treats welded joints as plain rail.

ment does not define the requirements for vehicle aesceptance. This document does n
testing of rails in a production plant.

ative references

nts of this document. For dated reférences, only the edition cited applies. For undated 1

bdition of the referenced document (including any amendments) applies.

017, Non-destructive testing= Ultrasonic testing — Vocabulary

s and definitions

poses of this decument, the terms and definitions given in ISO 5577 and the following

C maintainiterminology databases for use in standardization at the following addresses:

0 give any
at bottom

g internal

propelled

t apply to

onstitutes
eferences,

hpply.

ectropedia: available at https://www.electropedia.org/

3.1
structure
componen

of the rail
ts that constitute the rail as shown in Figure 1
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Key

1 field side
2 ghuge side
3 rqil head
4 rqil web

5 ril foot

rfinning surface
ghuge corner area
il head side area

il head fillet radius area

—

il web area

—

il foot fillet radius area

—

il foot area

—

IE80228

Figure 1 — Structure of the rail

3.2
reference|reflector
artificial teature designed to represent a discontinuity ol a Known size, orientation and position for
continuous testing of an ultrasonic system

3.3
indication
signal shown on the display of an ultrasonic instrument or system as a result of received ultrasonic pulse

[SOURCE: ISO 5577:2017, 6.5.14, modified — "which can be separated from noise, surface and back-wall
echoes" has been replaced with "or system as a result of received ultrasonic pulse” in the definition.]
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4 General

In order to verify the performance of the continuous ultrasonic systems for rail testing, there shall be
defined reference reflectors in a test track. These reference reflectors shall be recorded and reported at the
normal operational speed of the test vehicle/system.

The reference rails in the test track shall be constructed from new rail to provide the correct head profile
and running surface condition. Rails with corrosion on the running surface shall be cleaned to allow the

transmission of sound prior to any testing, for example using a powered steel wire brush.

Evidence of an indication is obtained by non-destructive testing.

In this doc

ument, a test system uses sound at a frequency range of 2 MHz to 5 MHz.

A flat-bott
a slot drill
diameter 3

A side-dri
diameter s

An electri
an accura
reflectors

Due to wez
testing (U

A verifica
intervals 1

5 Pring

Ultrasonid
the rail bo
reflecting
to detect

integrity 3
manually j

6 Ultra

Ultrasonic
reflectors
or the ma
detected 1
response |

omed hole (FBH) shall be machined using a twist drill at the appropriate diameter
hole of the same diameter to the required depth to generate the flat end of the hole’
nd depth shall be within 0,1 mm. Accuracy in angle shall be within 0,1°.

led hole (SDH) shall be machined using a twist drill at the appropriatehdiameter. A
hall be within 0,1 mm. Accuracy in angle shall be within 0,1°.

al discharge machined (EDM) notch shall be machined to the desired/shape and orient
y of 0,1 mm. Accuracy in angle shall be within 0,1°. As an alterhative for the manuf4
in longer sections of rail, water jet cutting can be used instead ¢f EDM.

ir of the rail, dimension can vary. If the rail is used for distange and sensitivity setting of
[) inspection devices, this needs to be taken into account:

ion of the ultrasonic testing inspection devices shall be carried out to the specifi
equired by the infrastructure manager.

liple of ultrasonic testing in track

waves transmitted into the structure.of the rail, see Figure 1, are reflected from the s
dy. Fractures and other discontinuities within the rail, as well as the boundary of the
surfaces. By receiving, recording/and interpreting the returned ultrasonic signals, it
liscontinuities within a raijltinstalled in track before they present an unacceptable
nd strength of the rail. Afinex D gives examples of test areas in rails tested with test
bropelled devices.

sonic testingspeed and detection of discontinuities

beams hayeda width which is determined by the size of the transducer and the freg
interactaith the ultrasonic beam. The beam sweeps across the reflector when either
hually propelled device, or both, travels along the track. The sound wave is being ref
y theltransducer. All ultrasonic systems use a gate threshold level and the system
vhen the reflection is above the gate threshold level. By controlling the gain in the

followed by

A(i)ccuracy in

ccuracy in

ation with
cturing of

ultrasonic

ration and

urfaces of
rail act as
is possible
isk to the
ehicles or

juency. All
the vehicle
ected and
records a
ultrasonic

system an

When evaluating an A-scan, a signal to noise ratio of at least 3 is required.

d the gate threshold Ievel the number oI responses I0r a given size o1 rerlector can be defined.

The B-scan display of a reflector should not contain unwanted representation of spurious and multiple echoes.

A reflector can be sized by setting the system parameters so that a known number of responses are received
from a known sized reference reflector. The relationship of the number of responses and the size of the
reference reflector is known. This applies to all the reflectors given in Annex A, Annex B and Annex C.

The maximum testing speed depends upon the rail profile (longitudinal and transverse), reflector size to be
detected, the beam width, sampling frequency and the number of responses required for an indication to be
recorded.

© IS0 2024 - All rights reserved
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The non-direct tested zone depends on the sensitivity of used ultrasonic system and testing speed.

7 Simu

lation of internal reflectors in reference rails

Reference rails incorporating sets of reference reflectors selected from the given tables of reflectors shall
be created. They shall be installed in the left and right rails of a section of track if test vehicles are used. If
only trolleys or manually propelled devices are used, the reference rails may be installed out-of-track. The
length of the reference rails is not defined by this document. Reference reflectors shall be orientated to
check probes scanning in both directions.

To prevent the influence of water and dirt on the ultrasonic responses, reference holes and notches shall be
plugged with a synthetic compound.

Where thd
determine
similar) af

When sev¢
consulted.

For examp
The distar

second hole respectively. Choosing to install reflector No. 01 leads to two®oles in the reference rz

Reflector

holes for the backward direction. The distance from the running surface (see Figure A.2) can

within a rg

Choosing o install reflector No. 02 leads to at least four holeg’in the reference rail.

reference rails carry the traffic, the infrastructure manager shall carry out a riskass
if reinforcement of the reference rail is necessary at reference reflector location) (fis
d determine the maintenance regime of the reference rails.

bral values are given for a certain quantity, all tables in Annex A, Annex B-and Annex

pssment to
hplates or

C shall be

If a range is given for a quantity, the user may choose a value within this range.

le, reflector No. 01, see Table A.1, consists of two holes in a rail. Allcholes have a diametd

No. 02, see Table A.1, consists of four holes in a rail, two-heles for the forward directid

nge of 10 mm to 20 mm. The holes per direction have:@diameter of 5 mm and 10 mm re

r of 6 mm.

ce from the running surface to the centre of the hole is 12 mm for the first hole and 20 jnm for the

il.

n and two
be chosen
spectively.
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Annex A
(normative)

Reflectors for reference rails in Europe

A.1 Dimensions of reflectors in reference rails

Reference rails shall be created with the reflectors and dimensions of Tahle A 1
Table A.1 — Description of reference reflectors and their dimensions
No. Figure Description Dimensipns
mm
. . . . a=12;20
01 Figure A.1 Volumetric reflector in rail head d=6
02 Figure A.2 Central transverse reflector (20°) in rail head a ; iOSt(igO
a =10 to|20
03 Figure A.3 Gauge transverse reflector (20°) in rail head b =10 to15
d=>5;1p
a=20
04 Figure A.4 Full width transverse reflector(20°) in rail head d=3
=7
a=20
05 Figure A.5 Full width transverse reflector (35°) in rail head d=3
=7
a=20
06 Figure A.6 Full width transverse reflector (53°) in rail head d=3
=7
a=25
07 Figure A.7 Voluimetric reflector gauge side of rail head b =20; 25; 30; 36
d=6tol8
a=25
08 Figure A.8 Volumetric reflector field side of rail head b =20; 25; 30; 36
d=6tol8
09 Figure A9 Horizontal reflector in rail head da==8-2(1)0
10 Figure AN Horizontal bolt hole slot [=5;10
11 FigureA.11 Bolt hole slot, position A [=5;10
12 Figure A.12 Bolt hole slot, position B [=5;1
13 Figure A.13 Bolt hole slot, position C [=5;10
14 Figure A.14 Bolt hole slot, position D [=5;10
15 Figure A.15 Volumetric reflector at head - web radius d=6
16 Figure A.16 Volumetric reflector at mid - web d=6
17 Figure A.17 Volumetric reflector at foot - web radius d=6
18 Figure A.18 Head - web radius transverse reflector (35°) Id_=15(’)
19 Figure A.19 Foot - web radius transverse reflector (53°) Id==1%)

For symbols, see relevant figures in Clause A.3.

© IS0 2024 - All rights reserved
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Table A.1 (continued)
No. Figure Description Dimensions
mm
a=20
20 Figure A.20 Vertical longitudinal reflector (version 1) h=10; 15; 20
[=50to 100
a=20
21 Figure A.21 Vertical longitudinal reflector (version 2) d=5
[=50to 100
Cl = 5
. . c,=10
22 Figure A.22 Change in foot depth 2 an
w =80
23 |FigureA.23 Rail foot notch 5 mm rc:157
24 Figure A.24 Rail foot notch 10 mm i : %g
a=25
25 Figure A.25 Multiple repeated reflector d=6
10 holes within 2 000
a=25
d=6
Il = 8
12 = 9
26 Figure A.26 Resolution check reflector I;=11
14_ = 13
Is =16
16 = 21
17 = 26
For symbolq, see relevant figures in Clause A.3.
A.2 Detection of reference reflectors
The reference reflectors listed in TabletA.1 shall be detectable with the probe angles listed in Table A.2.
Where th¢ end of a drill hole is used as a reflector the hole bottom shall be machined flat (FBH - flat
bottomed hole).
The ultraspnic probe angles-listed in Table A.2 are used in most ultrasonic test vehicles or manually propelled
devices. The infrastructiire’manager shall define which probe angles are to be used. The infrastructure
manager shall decide fér+which reflector a loss of rail foot reflection should be represented. This depends on
what reflegtors aretocbe detected.
All angled probes shall be configured to scan in both directions (forward and backward).|Reference
reflectors ghallkbe orientated to check probe scanning in both directions.

© IS0 2024 - All rights reserved

6


https://standardsiso.com/api/?name=03b0e73a9770ec9d369259946e3081ee

ISO 5735-1:2024(en)

Table A.2 — Reference reflectors to be detected with defined probe angles

Centreline of the rail head

Parallel within
the gauge side or

Squinting in the
direction of gauge

No. Reflector field side side or field side
0° | 35°t040° | 50°t060° | IFANSVEISe | ooy mgo 65° to 70° 65° to 70°
45°to 55
01 Volumetr_ic reflector in X X X X X X
rail head
Central transverse
02 reflector (20°) in rail X
head
Gauge transverse
03 reflector (20°) in rail X
read N
Fulllwidth transverse (1/\)‘
04 reflector (20°) in rail X X Q
head ,q/
Fulljwidth transverse ,"\ :
05 reflector (35°) in rail X X X %
head ‘/\(b
Fulllwidth transverse ‘O N
06 reflector (53°) in rail X O
head \%
Volhimetric reflector ‘\ N
07 - - D X X
gauge side of rail head )
Volhimetric reflector \S
08 fielfl side of rail head OQ X X
09 Horizontal reflector in X \\ N
rail head 5\\}
Hofizontal bolt hole @
10 slot X A \\g\
Boltfhole slot, position @
11 A X . @
N
Boltjhole slot, position -
1z | e P x §
N |
13 Bolt hole slot, position C X R ~
L. N\°
14 Boltjhole slot, position X . C)
N
Volujmetric reflector at
15 hdad - web radius X ,.0 X
Volujmetric reflector at \J
16 mid - web X C) R
—
Volujmetric reflector at J
17 . X
fdot - web radius ~
Hg¢ad - web racliusQ-.
18 trapsverse reflec X
557 &)
Fqot - w @ius
19 tra nsvggg eflector X
C58)
Ve[ l(.:ll/l()llgltuul[ldl
20 reflector (version 1) X
Vertical longitudinal
21 reflector (version 2) X X
22 Change in foot depth X
23 Rail foot notch 5 mm
24 Rail foot notch 10 mm X
25 Multiple repeated X X X X X X
reflector
26 Resolution check X X X X X

reflector

© IS0 2024 - All rights reserved
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A.3 Figures of reference reflectors

This clause specifies figures of reference reflectors.

Key
a see Table A.1
d see Table A.1

Figure A.1 — Volumetric reflector inrail head

EXN

A
Key
a see Table A.1 l 20 mm
see Table A.1 1  weld
20° 2 plugof rail steel

Figure A.2 — Central transverse reflector (20°) in rail head

© IS0 2024 - All rights reserved
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A-A

—

see
see
see
20°

.

Table A.1
Table A.1
Table A.1

20 mm

weld
plug]
gaug

of rail steel
e side of rail

Figure A.3 — Gauge-transverse reflector (20°) in rail head
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Dimensions in millimetres

Key
a see Table A.1
d see Table A.1
l see Table A.1

Figure A.4 — Full width transverse reflector (20°) in rail head

© IS0 2024 - All rights reserved
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Dimensions in millimetres

Key
a see Table A.1
d see Table A.1
l see Table A.1

Figure A.5 — Full'width transverse reflector (35°) in rail head

© IS0 2024 - All rights reserved
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Dimensions in millimetres

Key
a see Table A.1
d see Table A.1
l see Table A.1

Figure A.6 — Full'width transverse reflector (53°) in rail head

© IS0 2024 - All rights reserved
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see Table A.1
see Table A.1
see Table A.1
gauge side of rail

Figure A.7 — Volumetric reflector gauge side of rail head

b

see TablevAi1

see oo
see Table A.1
field side of rail

Figure A.8 — Volumetric reflector field side of rail head
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d
|
} o
TTT
T/ =
| |
X ] il
i [l
| il
Hif il
H [
| !
| !
i [l
1 1
e
Key
a see Table A.1
d see Table A.1
e 10 njm (drilled with a standard twist drill to the head web interface)

Figure A.9 — Horizontal reflectorin rail head

© IS0 2024 - All rights reserved

14


https://standardsiso.com/api/?name=03b0e73a9770ec9d369259946e3081ee

acc
acc

ISO 5735-1:2024(en)

see|Table A.1

nm

brding to the current definition of the infrastructure manager
brding to the current definition of the infrasttiicture manager

Figure A.10 — Horizontal bolt hole slot
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val

ValIe according to the current definition of the infrastructure manager

e according to the current definition of the.infrastructure manager

see|Table A.1
<3 Inm

rail

end

Figure A.11 — Bolt hole slot, position A
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accprding to the current definition of the infrastructure manager
accprding to the current definition of the infrastructure manager
see|Table A.1

<3 mm

railfend

Figure A.12 — Bolt hole slot, position B
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/
>

accprding to the current definition of the infrastructure,manager

accprding to the current definition of the infrastructure manager

see|Table A.1
<3 mm
raillend

Figure'A.13 — Bolt hole slot, position C
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>

accprding to the current definition of the infrastructure manager
accprding to the current definition of the infrastructure manager
see|Table A.1

<3 mm

railfend

Figure A.14 — Bolt hole slot, position D
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deps
see ]

deps
see ]

nds on rail profile

[able A.1

Figure A.15 — Volumetric reflector at head — Web-radius

nds on rail profile (honizgntal centre line of profile)

[able A.1

Figure A.16 — Volumetric reflector at mid — Web
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deps
see ]

nds on rail profile

[able A.1

Figure A.17 — Volumetric reflector at foot — Webradius
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[able A.1

[able A.1
m

nds on rail profile

Figure A718 — Head — Web radius transverse reflector (35°)
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nds on rail profile
[able A.1
[able A.1
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Figure'A.19 — Foot — Web radius transverse reflector (53°)
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see ]
see ]
see ]
2 mr
weld

[able A.1
[able A.1
[able A.1
n

Figure A.20 — Vertical longitudinal reflector (version 1)
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see Ta|
6 mm
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ple A.1
(minimum 2 drills, maximum 4 drills)
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Figure A.21 — Vertical longitudinal reflector (version 2)
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Figutre A.22 — Change in rail foot depth
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Key
c see Taple A.1
r radius|{see Table A.1

w  2mm

Figure A.23 — Rail foot notch 5 mim

c see Taple A.1
r radius|see Table A.1
w  2mm

Figure A.24 — Rail foot notch 10 mm
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TTD0-0-0-0-6-6-6-0-c

U

Key
a see Taple A.1
d see Taple A.1
l 222 mm

Figure A.25 — Multiple repeated.reflector

g

© DO -O—P— O —O——4

A\

Key
a see Table A.1
d see Table A.1

l;tol; seeTableA.l

Figure A.26 — Resolution check reflector
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Annex B
(normative)

Reflectors for reference rails in China

B.1 Dimensions of reflectors in reference rails

Reference rails shall be created with the reflectors and dimensions of Table B 1
Table B.1 — Description of reference reflectors and their dimensions
No. Figure Description Dimensipns
mm
01 Figure B.1 Volumetric reflector in rail head ad=:142
- 0
02 Figure B.2 Central transverse reflector (20°) in rail head a _dlz ;} 0
03 Figure B.3 Gauge transverse reflector (26°) in raildhead d=4
a=10;12; 18
04 Figure B.4 Volumetric reflector gauge side of rail head b =25; 30} 35
d=3; 45
a=10;12 18
05 Figure B.5 Volumetric reflector field\side of rail head b =25; 30} 35
d=3; 45
r=4,hq2
06 Figure B.6 Transvers slot in rail head r=5h34
r=6,h36
07 Figure B.7 Horizontal bolt hole slot [1=3,5,18
08 Figure B.8 Bolt hole slot, position A [=3,5,8
09 Figure B.9 Bolt hole slot, position B [=3,5,18
10 Figure B.10 Bolt hole slot, position C [=3,5,18
11 Figure B.11 Bolt hole slot, position D [=3,5,8
12 Figure B.12 Volumetric reflector at head-web radius d=4,5,9,7
13 Figure B.13 Volumetric reflector at mid-web d=4,5,4,7
14 Figure B.14 Volumetric reflector at foot-web radius d=4,5,94,7
r=4,c42
15 FigureB.15 Rail foot notch r=5rc¢494
r=6,c46
For symbold,seerelevant figuresin Clause B 3
B.2 Detection of reference reflectors

The reference reflectors listed in Table B.1 shall be detectable with the probe angles listed in Table B.2.

Where the end of a drill hole is used as a reflector the hole bottom shall be machined flat (FBH - flat-

bottomed hole).

The ultrasonic probe angles listed in Table B.2 are used in most ultrasonic test vehicles or manually propelled
devices. The infrastructure manager shall define which probe angles are to be used. This depends on what
reflectors are to be detected. The infrastructure manager shall define the smallest size of the reference

reflectors with different sizes for the test vehicles and manually propelled devices.
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All angled probes shall be configured to scan in both directions (forward and backward). Reference
reflectors shall be orientated to check probe scanning in both directions.

Table B.2 — Reference reflectors to be detected with defined probe angles

Squinting, centre- | Parallel within the
Centreline of the railhead line of gauge side
No. Reflector the railhead or field side
0° 37°to 45° 70° 70° 70°
01 Volumetric reflector in rail head X X
Central transverse reflector (20°)
02 . . X
in rail head
(auge transverse reflector (26°)
03 . . X
in rail head
Volumetric reflector gauge side of
04 . K
rail head
Volumetric reflector field side of
05 . K
rail head
06 Transvers slot in rail head X
07 Horizontal bolt hole slot X
08 Bolt hole slot, position A X
09 Bolt hole slot, position B X
10 Bolt hole slot, position C X
11 Bolt hole slot, position D X
Vplumetric reflector at head-web
12 . X
radius
13 Volumetric reflector at mid-web X
14 Volumetric refle.ctor at foot-web X
radius
15 Rail foot notch X
B.3 Figures of the reference reflectors
This clause specifies figures of reference reflectors.
fj’L D N I
e e L I

Key
a see Table B.1
d see Table B.1

Figure B.1 — Volumetric reflector in rail head
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see Taple B.1
see Taple B.1
20°
20 mm
rail enld

plug of rail steel

Figure B.2 — Central transverse reflector (20°) in rail head

/0 b

1/%/

SV

——
|
|
|
|
|
|
:
|

see Taqgle B.1 l 20 mm
26° m 10 mm
plug of rail steel b 24,5mm

gauge side of rail

Figure B.3 — Gauge transverse reflector (26°) in rail head
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see Taple B.1
see Taple B.1
see Taple B.1
gauge side of rail

Figure B.4 — Volumetric reflector gauge side ofrail head

b

R =

see Taple B.1
see Taple B.1
field s]de.of rail

Figure B.5 — Volumetric reflector field side of rail head
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Key
h  see Taple B.1
r see Taple B.1
c 15m
w 0,2 mipto 0,3 mm
Figure B.6 — Transvers slot in rail head
X &)
X
>
Key
a accopding to theydurrent definition of the infrastructure manager
d accopding to\thte current definition of the infrastructure manager
l see Table\B.1
w 0,2 rpte-0-33

Figure B.7 — Horizontal bolt hole slot
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accopding to the current definition of the infrastructure manager

accoding to the current definition of the infrastructure manager

see

Table B.1

37°4o 45°

0,2 hm to 0,3 mm

rail ¢nd

Figure B.8 — Bolthole slot, position A
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Key

a accprding to the current definition of the infrastructure manager
d accprding to the current definition of the infrastructure manager
l see[Table B.1

a 379to 45°

w 0,2jmm to 0,3 mm

1 railfend

Figure B.9 — Bolt hole slot, position B
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Key

a acgording to the current definition of the infrastructure manager
d acgording to the current definition of the infrastructure manager
l se¢ Table B.1

a 37p to 45°

w 0,4 mm to 0,3 mm

1 rail end

Figure B.10 — Bolt hele slot, position C
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X

d
Key
a accprding to the current definition of the infrastructure manager
d accprding to the current definition of the infrastructure manager
l see|Table B.1
a 379to 45°
w 0,2|mm to 0,3 mm
1 railfend

Figure B.11 — Bolt hole slot, position D
4]

Key
a depg¢nds on rail head
d see Tahle B.1

Figure B.12 — Volumetric reflector at head-web radius
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Key
a depends on rail profile (horizontal centre line of profile)

d see Table B.1

Figure B.13 — Volumetric reflector at mid-web

Key
a depégnds on rail profile
d see Table B.1

Figure B.14 — Volumetric reflector at foot-web radius

J WA AN
w
Key
c see Table B.1
r radius see Table B.1
w 0,2 mm to 0,3 mm

Figure B.15 — Rail foot notch
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Annex C
(normative)

Reflectors for reference rails in Japan

C.1 Dimensions of reflectors in reference rails

Reference rails shall be created with the reflectors and dimensions of Tahle C.1

Table C.1 — Description of reference reflectors and their dimensions
No. Figure Description Dimensjons
mm
01 Figure C.1 Simulated transverse fissure in head ad=:153
02 Figure C.2 Simulated gauge side fissure (20°) ‘l:/::“]
03 Figure C.3 Simulated transverse fissure in weblA d=5td 10
04 Figure C.4 Simulated transverse fissure in web)B/(45°) =4
05 Figure C.5 Simulated transverse fissure.in‘bottom ¢ ;}3:] 5
a=3
06 Figure C.6 Simulated shelling crack b=1p
=1
a=2p
07 Figure C.7 Simulated herizontal fissure in head w =]
=1
08 Figure C.8 Simulated horizontal fissure in web ;/v:=1\
. . o =5 o0r{10
09 Figure C.9 Simulated bolt hole crack A (45°) W=
. . [=5or{10
10 Figure C.10 Simulated bolt hole crack B W=
. . o [=5or{10
11 Figure C.11 Simulated bolt hole crack C (45°) w=1
12 Figure G2 Simulated lack of fusion A ]‘1;:1()
13 Figure C.13 Simulated lack of fusion B ]:}V::l()
14 Figure C.14 Simulated lack of fusion C ,:/v_=l63
. . . c=2to4
15 Figure C.15 Simulated bottom corrosion w=10to 15

For symbols, see relevant figures in Clause C.3.

C.2 Detection of reference reflectors

The reference reflectors listed in Table C.1 should be detectable with the probe angles listed in Table C.2.
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The ultrasonic probe angles listed in Table C.2 are used in most ultrasonic test vehicles or manually propelled
devices. The infrastructure manager shall define which probe angles are to be used. This depends on what
reflectors are to be detected.

Angled probes, except probes with double or dual-transducers, shall be configured to scan in both directions
(forward and backward). Reference reflectors shall be orientated to check probe scanning in both directions.

Table C.2 — Reference reflectors to be detected with defined probe angles

Squinting in the
Centreline of the rail head direction of gauge
No. Reflector side
0° | 40°t045° | 65°to 700 | Doubleordual- 65° to 70°
transducers-26°to66
01 Simulated transverse fissure in head X
02 Simulated gauge side fissure (20°) X
03 Simulated transverse fissure in web A X
04 Simulated transverse fissure in web B (45°)
05 Simulated transverse fissure in bottom
06 Simulated shelling crack
07 Simulated horizontal fissure in head
08 Simulated horizontal fissure in web
09 Simulated bolt hole crack A (45°) X
10 Simulated bolt hole crack B X
11 Simulated bolt hole crack C (45°) X
12 Simulated lack of fusion A Xa
13 Simulated lack of fusion B Xa
14 Simulated lack of fusion C Xa
15 Simulated bottom corrosion X

a This depgnds on the inspection area of the probe with double or dual-transducers.

C.3 Figures of the reference reflectors

This clause specifies figures of reference.reflectors.
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Key
a see TaEle C.1
d  seeTaple C.1
Figure C.1 — Simulated transverse fissuré in head

A

\'\
=45
A

A-A

D00

Key

o

see Table C.1
w  see Table C.1
1  gauge side of rail

Figure C.2 — Simulated gauge side fissure (20°)
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distan|

— =

ce between the bottom of rail and the centre of the bolt holes in the regulation

see Taple C.1

distan
see Ta

Figure C.3 — Simulated transverse fissure in‘web A

51

Ce between thebottom of rail and the centre of the bolt holes in the regulation
ple C.1

Figure C.4 — Simulated transverse fissure in web B (45°)
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see Taple C.1
see Taple C.1

Figure C.5 — Simulated transverse fissuredn bottom

1

see Taple'Cil

see TableCL

see Table C.1
cover with the same material as the rail

Figure C.6 — Simulated shelling crack
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