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Bl 2 st B BT d Rt &

& 10 A R % @ (Reference values for hardness on the rail )

&% im [HBW 5/750 / HBW 2,5/187,5] for the rail
b 1% 5 B 3
gradéfpﬁ oﬁhe switch head foot
FREEE S T L S % 4 3% 30
HAZ, except zone S Zone S forged part
min. 280
R350HT 350 to 390 (max. 5 hardness points max. 390
may fall below Hn = 350)

TR kR ik EN16273 fid > R R 2 L 7 f‘*'ﬁ B EN 16273 = 5 4 o
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HV 30 A & &y $§=J§] BB HIZ\Z#E}H?ﬁE‘Lm £ H #4788 20HV o
W4 20 An iR SRz A B R (Switch rail: reference values for hardness in the rail head )

A & [HV 30]
s Hardness [HV 30]
4
Fj%::diil %% T 1mm %% 7 15mm
g hardness indent at a distance of 1 |hardness indent at a distance of 15
mm to the surface mm to the surface
R350HT % &
grade 360 to 400 >300
R350HT

Hib- BATE R P AT L - MR RN o e R
An isolated hardness value falling outside of the stated minima and maxima above shall be
permitted when such a hardness value falls between the two adjacent values that conform
to the requirements.

TR kR L R EN16273 fif Rt < = £ 7 f*’% » 14 EN 16273 e = 5 2

PS : T0S-50kgN 4% #Lep iR B A F > SR T.2.6 R 2o
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rails.

B.1.1 - 4% General

[B.1 4% 4w . Forged switch rails

it 18~ B A B RS 4 # (i * 60ELAL-60EL)

# % # = Documentation of approval tests

This template can be used for the documentation of the results of all approval tests of forged switch rails and transition

Table B.1 — - & % p % General information
- flexible switch
1 # £ Component - spring rail switch
- forging part for switches
2 | sk Rail profile
3 L% % Steel grade - R350HT
4 | %7 %% Sign of the manufacturer
5 %3 # > Year of manufacturing
6 Identification number for the forged
rail transition (4 test specimens)
7 ¥ % /% % % Inspector / laboratory
8 g2 p # Date of report

TableB.2 — ® <} 2 2 % % Geometry and dimensions

Designed

¢ <} Dimension
value

Specimen 1 Specimen 2 | Specimen 3

Specimen 4

Length of the forged rail
transition LT > 3 x HD

Length of the forged vignole
part, when delivered without
weld, measured on the foot

LF £+ 20 mm

LG + 20 mm

Length of the vignole part

measured in the web
LV + 20 mm

Vertical alignment across the
running surface along the
longitudinal centre line

starting at the forged rail end
until 1500 mm, measured by

Imoving a 1 m straight edge and

a thickness gauge.
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& <t Dimension

Designed
value

Specimen 1 Specimen 2

Specimen 3 | Specimen 4

Horizontal alignment on the
running edge at 14 mm below the
running surface, starting at the
[forged rail end until 1500 mm,
measured by movingalm
straight edge and a thickness
gauge. £ 0,4 mm

Head profile concavity (EN
13232-5:2005+A1:2011, Figure
18) HC

\Vertical twist (twist base length 1
m) + 0,5 mm

Crown profile (gauge E.4)
C (+0,6 / —0,3) mm

Height difference from one rail
[foot to the other rail foot (Figure 5)
HD+ 1,1 mm

Height of the rail (gauge E.3)
H (see EN 13674-1)

\Width of the rail head (gauge E.5)
\WH + 0,5 mm

Height of fishing (gauge E.8)
HF (see EN 13674-1)

\Width of rail foot (gauge E.10)
WF +1mm

Rail asymmetry (gauge E.6 and
E.7) AS+ 1,2 mm

\Web thickness (gauge E.9)
WT (+1,0 / —0,5) mm

Depth of hot marks and seams on
the running surface and the
underside of the foot of the forged
part: 0,35 mm

Depth of hot marks and seams on
the rest of the profile of the forged
part: 0,5 mm

Cracks on the finished specimens

Roughness of the machined surface
6,3 Ra
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) (
JD | 33 — .
* SR - - VR |
- LV -
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- LG -
a)

?
|

/ /

E.4 ES E.8 E. 10

NOTE For keys shown in the figures in Annex B, see Table B.2.

Figure B.1 — Geometry and dimension testing of the forged vignole rail
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Table B.3— %3548 % Dye penetrant (DPI) or ###F # magnetic particle inspection (MPI)

Specimen 1

Specimen 2

Specimen 3

Specimen 4

Used non-destructive
testing method

Inspector / laboratory

Date of report

Test result

Remarks

Signature

Table B.4 — 43 4 # # #|Ultrasonic testing (UT)

Specimen 1

Specimen 2

Specimen 3

Specimen 4

Used device for the
ultrasonic testing (UT)

Inspector / laboratory

Date of report

Test result

Remarks

Signature

B.1.2 Hardness distribution on the surface

LG

10

e S—

VYVVVVVVYY

Dimensions in millimetres

50 un

'V VN —

100

LF

Key

100

Distance end of the forged vignole rail / end of heat affected zone a= mm

Figure B.2 — Examination of hardness distribution in the heat affected zone for switch rail
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Table B.5 — Test results of hardness distribution on the rail head
# 5 # & 3% Place of inspection inside LG [mm]
Specimen 10 110 210 310 410 510 610 710 810 910
1
HE 2
Hardness
[HBW] 3
4
5 # & 3% Place of inspection inside LG [mm]
Specimen 10 20 30 40 50 60 70 80 90 100
1
MR 2
Hardness
[HBW] 3
4
¥ 5 ¥ & ¥% = Place of inspection inside LG [mm]
Specimen 110 120 130 140 150 160 170 180 190 200
1
H R 2
Hardness
[HBW] 3
4
# 5 ¥ & %= Place of inspection inside LG [mm]
Specimen | 210 220 230 240 250 260 270 280 290 300
1
MR 2
Hardness
[HBW] 3
4
# 5 ¥ A %= Place of inspection inside LG [mm]
Specimen | 310 320 330 340 350 360 370 380 390 400
1
H R 2
Hardness
[HBW] 3
4
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HBW
450

400

350

300

=0 0 100 200 300 400 500 600 700 800 900 1000mm

Figure B.3 — Hardness distribution in the heat affected zone for switch rail grade R350 HT
(max. 5 hardness points may fall below 350HBW)

Table B.6 — Test results of hardness distribution on the rail foot

¥ 5 Bz = Place of inspection [mm]

Specimen | 19 110 210 310 410 510 610 710 810 910

1
H R 2
Hardness
[HBW] 3
4
HBW
450.
400
350!
300——m————1—F—
250
0 100 200 300 400 500

mm

Rail grade R350HT
Figure B.5 — Hardness distribution on the foot of a switch rail grade R350 HT
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250 ‘ *i\:“:f" Specimen .........
0 5 10 15 20 25 30
™ | % 5 Grade R350HT
i HV5 /107 30

Figure B.6 — Hardness distribution in the rail head / grade R350HT
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