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Interdisciplinary knowledge

The HUBER+SUHNER Group is a leading infernational manu-
facturer of electrical and optical interconnectivity components
and systems. Under one roof, we combine technological
capabilities in the three core fields of Radio Frequency, Fiber
Optics and Low Frequency.

As one of Europe's leading suppliers, HUBER+SUHNER offers
a wide range of products which provide the platform to build
modern rail vehicles.

New and innovative products based on our proven technolo-
gies supports you fo fulfil the demanding requirements of the
railway industry.
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Core capabilities united under one single roof

Our many years of experience in the railway market offer our customers the certainty that they will receive innova-
five products with perfect performance. Our worldwide sales organistion guarantees local presence and support.

Our capabilities

* Material development

* Cable design and construction

* Cable production

» Cable fesfing

* Global customer support

* Customised cable design

* Qudlity and safety (ISO Q001 and IRIS cerfified)

IRISD

Certification
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Overview of European standards railway

The European railway cable standards EN 50306 and EN 50264 specifies cables which in the event of fire will

limit the risk to people and improve the safety on railways in general.

Railway rolling stock cables having improved fire performance

EN 50306: Railway cables with thin wall insulation
defines the requirements for single and multicore cables with
* nominal voltage 300/500 VAC and
* cross sectfions of 0.5 mm? up to 2.5 mm?,

EN 50264: Railway cables with reduced or standard dimensions

defines the requirements for single and multicore cables with
300/500 VAC
600/1000 VAC
1800/3000 VAC,
3600/6000 VAC and

* cross sectfions of Tmm? up to 400 mm?.

* nominal voltage of

Hazard level classification

The basis for material requirements is provided by the hazard levels (HL). They represent the link between the
operating and design classes and give consideration to the different potential passenger evacuation times in case

of a fire on the train (according to CEN/TS 45545-2: 2009).

Design categorie N A D S
Operation categories Standard Automatic Double decked Sleeping
vehicles vehicles vehicles cars

. No underground s§cnons ' LT HL T HL T HL 2
Immediate evacuation possible

5 With unglergr§uhd sechor@ A HL 2 HL 2 HL 2 HL 2
Evacuation within a short fime possible

3 With undergrf)u@ section§ A HL 2 HL 2 HL 2 HL 3
Evacuation within a long time possible

4 With underground secfions HL 3 HL 3 HL 3 HL 3

Without side evacuation

The following letters shall be used in order to designate the suitability of cables which are to be applied under one
of the hazard levels according to CEN/TS 45545-2 and in order to indicate the property levels in terms of low

temperatures and resistance fo fuels.
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European standards for railway cables

Material designation

c Low temperature resistant -25°Cupto +90°C
Oil resistant IRMQ02, 24h, 100 °C
: Exira low temperature resistant -40 °Cup to +90°C
Oil resistant IRMQ02, 24h, 100 °C
Low temperature resistant -25°Cupto +90°C
J Extra oil resistant IRMQ02, 72h, 100 °C
Extra fuel resistant IRMQO3, 168h, 70 °C
Extra low temperature resistant -40 °C up to +90°C
M Extra oil resistant IRMQ02, 24h, 100 °C
Extra fuel resistant IRMQO03, 168h, 70 °C
(@) Exira low temperature resistant -40 °C up to +90°C

RADOX® - Insulation system and sheath materials

For single core and multi core cables according to EN 50306

* Insulation: RADOX® Tl 306 = M-material
* Sheath: RADOX® EM 104 = M-material
For single core and multi core cables according to EN 50264
* Insulation: inner RADOX® E| 110 = M-material
outer RADOX® El 109 = M-material
e Sheath: RADOX® EM 104 = M-material

Class M meets the highest demands ond low temperature, oil and fuel resistance.

HUBER+SUHNER cable code (example)

RADOX®  EN 50306-4 3 P 300V 4 x0.75 MM S
] 2 3 4 5 6 78

1 RADOX® registered brand of HUBER+SUHNER

2 EN.. EN standard number

3 3 construction requirements according table 3 of the standard EN 50306-4

4 P installation of the cable (P= profected installation, E= unprotected installation)
5 300V voltage rating (AC)

6 4x0.75 number of cores and condctor nominal cross sectfion

7 M hazard level for insulation

8 M hazard level for sheath

9 S screened
10 90 nominal temperature in °C
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RADOX® railway cables - selection table

Voltage RADOX® cable family Cross section (I:\:)ur:sber i Temperature range® | Single core
mm? °C U | screened
screened
EN 50306-2 05-25 ] -40 °Cto +120 °C X
EN 50306-3 0.5-25 1 -40 °C 1o +120 °C X
EN 50306-3 05-25 2-4 -40 °Cto +120 °C
EN 503064 1P
0.5-25 2-48 -40 °C 1o +120 °C
300/500 V AC EN 503064 1E
EN 503064 3P
05-25 2-8 -40 °Cto +120 °C
EN 503064 3E
EN 50306-4 5P
0.5-15 2 - 7 pairs | -40 °Cto +120 °C
EN 50306-4 5E
TENUISTW 05-40 ] X
TENUISTW/S 0.5-40 2-95 -40 °C 1o +120 °C
TENUISTW,/S EMC 0.5-40 2-95
GKW-W 05-40 1 X
GKW-IW/S 05-40 2-50 -40 °C 1o +120 °C
GKWIW/S EMC 0.5 -40 2 -50
600/1000 V AC
3 GKW 0.5 - 400 1 X
3 GKW/S - 2 -50 -40 °Cto +120 °C
3 GKW/SEMC - 2 - 50
EN 50264-3-1 600 V M 1 - 400 1 X
EN 50264-3-2 600 V MM 1.5 - 50 2-4 -40 °Cto +120 °C
EN 50264-3-2 600 V MM S 1.5 - 50 2-4
4 GKW-AX 1.5 - 400 1 X
4 GKW-AX/EMC-L 1.5 - 300 1 -40 °Cto +120 °C X
1800,/3000 V AC 4 GKW-AX/SEMC 1.5-95 2 -50 X
EN 50264-3-1 1800 V M X
1.5 - 400 ] -40 °Cto +120 °C
EN 50264-3-1 1800 V MM X
Q GKW-AX 1.5 - 400 ] X
-40 °Cto +120 °C
3600/6000 VAC | 9 GKW-AX EMCL 1.5 - 300 1 X
EN 50264-3-1 3600 V MM 2.5 - 400 ] -40 °Cto +120 °C

* Details see page 48
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With additio-

Multi core Multipair Installation Insulation Detailed information
nal sheath
o screened rotected | exposed thin Geluaz age
screened P P wall wall Pag
X 14
X X 16
X X X 18
X X X 20
X X X 22
X X X 24
X X X 26
X X X 28
X X X 30
X
X X X
X X X
X
See catalogue
X X X «Railway products»
ltem no. 84110507
X X X
X
X X X
X X X
X 34
X X 42
X X 44
X
See catalogue
X «Railway products»
ltem no. 84110507
X X
X 36
X X 38
X See catalogue
«Railway products»
X llem no. 84110507
X X 40
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RADOX® EN 50306 railway cables with thin wall insulation

HUBER+SUHNER offers the new railway cables RADOX® EN 50306. Based on the recently developed insulation
system RADOX TI® 306 and the sheath material RADOX® EM 104 and RADOX S2 they fulfil the standards of
EN 50306. (hazard level: HL3; material level: M)

Product range overview

* EN 50306-2  single core ( %
page 14 - 15

* EN 50306-3  single and multi core
screened with thin wall sheat
page 16 - 19

* EN 50306-4 P multi core, protected installation
with standard wall dimension

1P:  unscreened (=
page 20 - 21

3P: screened
page 24 - 25

5P pairs, single screened, with sheath
and overall sheath (R —
page 28 - 29

* EN 50306-4 E  multi core, exposed installation
([same construction as EN 50306-4 P but with enhanced sheath)

1E:  unscreened =

page 22 - 23

1E:  screened
page 26 - 27

5E: pairs, single screened, with sheath

and overall sheath %

page 30 - 31

All cores and cables have tin-plated stranded copper conductors and halogen-free insulation sheaths and jackets.
The cores and cables are designed for unprotected installation {Class E) and for protected installation (Class P).
They are intended for permanent installation in rail vehicles or for applications in which a limited alternating bending
stress occurs during service.

The standard requirements provide for continuous duty at +90 °C or +105 °C, depending on the jacketing system.

The RADOX® EN 50306 cable families have been subjected to an extensive fest programme.

HUBER+SUHNER 13



RADOX® EN 50306-2 single core

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 1 450V DC
Cross section 0.5-2.5 mm? Temperature range -40 °Cto +120 °C

==

G
S

1

Composition of cable

1. Conductor stranded, tin plated copper
2. Insulation dual wall RADOX®TI 306
colours: white or green-yellow

Characteristics

* Dual wall insulation of high tech polymers with excellent electrical properties
* Halogen free

* flame refardant

* Excellent resistance to high and low temperature

* Resistance fo oil, ozone and weathering

* Flexible

* Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

e NFF 16-101

e UNICEI 11170-3

14 HUBER+SUHNER



RADOX® EN 50306-2

single core
Core cross Conductor Capaci-
section Conductor Core dia. resistance tance** | Fire load Weight Colours | ltem no.
constr.® o R,, max. C,p0 NOM. nom. copper cable
mm? n x mm mm mm Q/km pF/m kl/m | kg/100m | kg/100m
0.5 19x0.18 0.88 | 143 +£0.02 40.1 356 32 0.45 0.58 WH | 12586000
WH | 12586001
0.75 19 x0.23 1.09 | 1.63+0.02 267 430 37 0.69 0.84 GNVE | 12586002
] 19 x 0.26 123 | 1.78+£0.02 20.0 470 42 0.88 1.05 WH | 12586003
WH | 12586004
1.5 19 x 0.31 149 | 217 +003 13.7 459 63 1.3 1.54 GNYE | 12586007
WH | 12586005
2.5 19x040 | 196 | 275+£0.05 8.21 509 Q4 2.2 2.53 GNVE | 12586006

Typical value x single wire diameter
** Capacity in water, typical value

Use of EN 50306-2 - cores in following cables:

* RADOX® EN 503006-3
* RADOX® EN 50306-4 1P/1E
* RADOX® EN 50306-4 3P/3E
* RADOX® EN 50306-4 5P/5E

HUBER+SUHNER



RADOX® EN 50306-3 single core, screened

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 1 450V DC
Cross section 0.5-2.5 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Conductor stranded, tin plated copper

2. Insulation dual wall RADOX®TI 306
colours: white or green-yellow

3. Screen copper braid

4. Sheath RADOX® S2 colour: black

Characteristics

Dual wall insulation of high tech polymers with excellent electrical properties
Halogen free

flame refardant

Excellent resistance to high and low temperature

Resistance to oil, ozone and weathering

Flexible

Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:

CEN/TS 45545
DIN 5510-2
NF F 16-101
UNI CEI 11170-3

HUBER+SUHNER



RADOX® EN 50306-3

single core, screened

Core
cross Core Cable | Conductor- Fire-

section Conductor dia. Screen dia. resistance | ZT load Weight ltem no.

consfruction® | d_~ [ nom. [ d | d R,,max. | max. | nom. copper cable

n x mm? n x mm mm mm | mm | mm? mm Q/km mQ/m| kJ/m |kg/100m | kg/100m
0.75 19x0.23 109 | 1.63 | 21 | 052 | 270+£0.2 26.7 320 15 1.18 1.65 84111017
1.0 19 x 0.26 123 | 178 | 23 | 0.52 | 285+02 20.0 280 125 1.4 1.9 84097980
1.5 19 x 0.31 149 | 217 | 27 065 | 325+02 13.7 260 160 1.94 2.55 | 84111019
2.5 19 x 0.40 196 | 275 | 33 | 078 | 390+£0.2 8.21 200 225 2.96 3.85 84111020

* Typical value x single wire diameter

HUBER+SUHNER



RADOX® EN 50306-3 multi core, screened

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 2 -4 450V DC
Cross section 0.5-2.5 mm? Temperature range -40 °Cto +120 °C

. (10

0

Composition of cable

1. Cores EN 50306-2 conductor stranded, tin plated copper
dual wall insulation RADOX®TI 306
colour white numbered

2. Screen fin plated copper braid

3. Sheath RADOX® S2 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free

* Flame refardant

* Excellent resistance to high and low temperature

* Resistance to ozone and weathering

* Flexible

* [Fasy to strip

Application
* For mechanically protected installation

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

e DIN 55102

e NFF 16-10]

e UNICEl 11170-3

18 HUBER+SUHNER



RADOX® EN 50306-3

multi core, screened

Core
cross Core Cable | Conductor- Fire-
section Conductor dia. Screen dia. resistance | ZT load Weight Item no.
consfruction® d_ | nom o - R,,max. | max. | nom. copper cable

n x mm? n x mm mm mm mm | mm?® mm Q/km mQ/m| kl/m | kg/100m | kg/100m

2x0.5 19x0.18 | 088 | 143 | 33 | 078 | 3.95£0.2 40.1 200 190 1.70 245 84103799
2x075] 19x0.23 109 | 1.63 | 3.7 | 092 | 435+£0.2 26.7 160 215 2.32 3.2 84111022
2x10 | 19x026 123 | 1.78 | 40 H 092 | 465+0.2 20.0 150 240 2.72 3.7 84111023
2x 1.5 19 x 0.31 149 | 217 | 48 | 1.05 | 545+£0.2 13.7 110 310 3.72 4.95 84111024
2x25 | 19x040 | 196 | 275 | 60 | 1.37 | 6.60£0.2 8.21 80 410 576 74 84111025
3x0.5 19x0.18 | 088 | 143 | 3.6 | 078 | 420£0.2 40.1 180 235 2.16 3.1 84111026
3x075] 19x0.23 109 | 1.63 | 40 | 0.92 | 460+£0.2 26.7 150 260 2.98 40 84111027
3x10 | 19x026 123 | 1.78 | 43 | 105 | 495+0.2 20.0 130 205 3.72 4.9 84111028
3x 1.5 19 x 0.31 149 | 217 | 53 | 1.55 | 590+£0.2 13.7 100 390 548 70 84111029
3x25 | 19x040 | 196 | 275 | 65 | 174 | 715£0.2 8.21 70 530 8.36 10.5 84111031
4x0.5 19x0.18 0.88 | 143 | 40 | 092 | 465+0.2 40.1 150 290 272 3.9 84111034
4x075| 19x0.23 109 | 163 | 45 | 105 | 515+0.2 26.7 120 330 3.86 52 84111032
4x10 | 19x026 | 123 | 1.78 | 49 | 1.35 | 555£0.2 20.0 110 365 5.00 6.5 84111035
4x1.5 19 x 0.31 149 | 217 | 59 | 174 | 6.55+£0.2 13.7 80 500 700 Q.0 84111037
4x25 | 19x040 | 196 | 275 | 75 | 232 | 810+£0.2 8.21 60 695 11.0 13.8 | 84097977

*

HUBER+SUHNER
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RADOX® EN 50306-4 1P

Conductor EN 60228, class 5 Voltage rating
Number of conductors 2 - 48
Cross section 0.5-2.5 mm? Temperature range

Composition of cable

1. Cores EN 50306-2 conductor
dual wall insulation
colour

2. Separator tape
3. Sheath RADOX®EM 104

Characteristics

multi core

300/500 V AC
450V DC
-40 °Cto +120 °C

stranded, tin plated copper
RADOX®TI 306

white, numbered or
green-yellow

colour: black

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties

* Halogen free

* Flame refardant

* Excellent resistance to high and low temperature
* Resistance fo oil, ozone and weathering

* Flexible

* Easy to strip

Application
* For protected installation

In addition the cables meet the fire protection requirements for railway rolling stock:

o CEN/TS 45545
* DIN 5510-2
e NFF 16-101
e UNICEl 11170-3

20

HUBER+SUHNER



RADOX® EN 50306-4 1P multi core

Conductor
Cable type Conductor Core dia. | Cable dia. resistance Fire load Weight ltem no.
constr.® d_. mm R,, max. nom. copper cable
n x mm? n x mm mm nom. mm Q/km kl/m kg/100m | kg/100m
4x0.5 19x0.18 0.88 1.43 49+02 40.1 340 1.90 4.00 12586008
7 x0.5 19x0.18 0.88 1.43 56+03 40.1 445 3.20 5.90 12586009
13x0.5 19x0.18 0.88 1.43 80+0.3 40.1 810 6.00 10.80 12586010
19x0.5 19x0.18 0.88 1.43 8.8+0.3 40.1 1040 8.80 14.60 12586011
37 x0.5 19x0.18 0.88 1.43 11.6+04 40.1 1700 1710 25.80 12586012
4x0.75 19x0.23 1.09 1.63 54+£02 2067 395 2.80 5.40 12586013
4 G075 19x0.23 1.09 1.63 54+02 26.7 395 2.80 5.40 12586014
7 x0.75 19 x0.23 1.09 1.63 62+03 26.7 510 5.00 8.00 12586015
7 GO0./5 19 x0.23 1.09 1.63 6.2+0.3 26.7 510 5.00 8.00 12586016
13 x0.75 19 x0.23 1.09 1.63 89+0.3 26.7 Q35 2.20 14.70 12586017
19 x 0.75 19x0.23 1.09 1.63 09+0.3 2067 1220 13.40 20.30 12586018
37 x0.75 19 x0.23 1.09 1.63 13.1+£0.3 26.7 1990 26.20 36.50 12586019
48 x 0.75 19 x0.23 1.09 1.63 151+£04 2067 2560 34.00 4710 12586020
4 x 1 19 x0.26 1.23 1.78 57+02 20.0 430 3.60 6.30 12586021
7 x 1 19 x0.26 1.23 1.78 6.7+0.3 20.0 575 6.30 Q.70 12586022
13 x 1 19 x 0.26 1.23 1.78 9.6+03 20.0 1050 11.80 1790 12586023
19 x 1 19 x0.26 1.23 1.78 10.7£0.3 20.0 1380 1720 25.00 12586024
37 x 1 19 x0.26 1.23 1.78 141 +£04 20.0 2210 33.50 44.80 12586025
4x1.5 19 x 0.31 1.49 217 6.7 +0.3 13.7 585 5.30 Q.00 12586026
7 x15 19 x 0.31 1.49 217 83103 13.7 Q00 Q.20 14.70 12586027
13x 1.5 19 x 0.31 1.49 217 11.5+04 13.7 1500 1720 26.30 12586028
19x 1.5 19 x 0.31 1.49 217 127 £ 0.4 13.7 1930 25.10 35.50 12586029
37 x 1.5 19 x 0.31 1.49 217 174 +£04 13.7 3450 49.00 64.20 12586030
2x2.5 19 x 0.40 1.96 2.75 73103 8.21 735 4.40 Q.60 12586031
3x25 19 x 0.40 1.96 2.75 78+0.3 8.21 805 6.60 11.90 12586032
3G25 19 x 0.40 1.96 275 78+ 0.3 8.21 805 6.60 11.90 12586032
4x25 19 x 0.40 1.96 2.75 8.6+£0.3 8.21 Q45 8.80 14.80 12586034
4G 25 19 x 0.40 1.96 2.75 8.6+£0.3 8.21 Q45 8.80 14.80 12586035

* Typical value x single wire diameter

HUBER+SUHNER 21



RADOX® EN 503064 1E

Conductor EN 60228, class 5 Voltage rating
Number of conductors 2 - 48
Cross section 0.5-2.5 mm? Temperature range

I\

Composition of cable

1. Cores EN 50306-2 conductor
dual wall insulation
colour

2. Separator tape

3. Sheath RADOX®EM 104

Characteristics

multi core

300/500 V AC
450V DC
-40 °Cto +120 °C

stranded, tin plated copper
RADOX®TI 306

white, numbered or
green-yellow

colour: black

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties

* Halogen free

* Flame refardant

* Excellent resistance to high and low temperature
* Resistance to ozone and weathering

* Flexible

* Easy to strip

Application
* For mechanically unprotected installation

In addition the cables meet the fire protection requirements for railway rolling stock:

o CEN/TS 45545
* DIN 5510-2
* NFF 16-101
e UNICEl 11170-3

22
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RADOX® EN 50306-4 1E multi core

Conductor
Cable type Conductor Core dia. | Cable dia. resistance Fire load Weight ltem no.
constr.® d_. nom. R,, max. nom. copper cable
n x mm? n x mm mm mm mm Q/km kl/m kg/100m | kg/100m
4x0.5 19x0.18 0.88 1.43 6.1+£0.3 40.1 540 1.90 570 12586075
7 x0.5 19x0.18 0.88 1.43 6.8+0.3 40.1 670 3.20 /.80 12586076
13x0.5 19x0.18 0.88 1.43 89+0.3 40.1 1050 6.00 12.70 12586077
19x0.5 19x0.18 0.88 1.43 Q.7 +0.3 40.1 1290 8.80 16.70 12586078
37 x0.5 19x0.18 0.88 1.43 128+ 04 40.1 2150 1710 29.50 12586079
4x0.75 19x0.23 1.09 1.63 6.5+03 26.7 505 2.80 700 12586080
7 x0.75 19 x0.23 1.09 1.63 74 +0.3 26.7 755 5.00 10.00 12586081
13 x0.75 19 x0.23 1.09 1.63 98+03 26.7 1190 9.20 16.80 12586082
19 x0.75 19 x0.23 1.09 1.63 107 £04 26.7 1470 13.40 22.40 12586083
37 x0.75 19 x0.23 1.09 1.63 140+£04 26.7 2360 26.20 39.60 12586084
48 x 0.75 19 x0.23 1.09 1.63 159+£0.5 26.7 2930 34.00 50.30 12586085
4 x 1 19 x0.26 1.23 1.78 6.9+0.3 20.0 660 3.60 8.20 12586086
7 x 1 19 x0.26 1.23 1.78 79+0.3 20.0 845 6.30 12.00 12586087
7G1 19 x 0.26 1.23 1.78 79+0.3 20.0 845 6.30 12.00 12586099
13 x 1 19 x0.26 1.23 1.78 10.5£04 20.0 1330 11.80 20.20 12586088
19 x 1 19 x 0.26 1.23 1.78 11.5+04 20.0 1650 1720 27.30 12586089
37 x 1 19 x 0.26 1.23 1.78 151+£0.5 20.0 2650 33.50 48.50 12586090
4x15 19 x 0.31 1.49 217 79 +0.3 13.7 855 5.30 11.20 12586091
7x15 19 x 0.31 1.49 217 20£03 13.7 1090 Q.20 16.20 12586092
7G15 19 x 0.31 1.49 217 90£03 13.7 1090 Q.20 16.20 12586099
13x15 19 x 0.31 1.49 217 123+ 04 13.7 1830 1720 28.50 12586093
19x 1.5 19 x 0.31 1.49 217 13.5+04 13.7 2250 25.10 38.20 12586094
37 x 1.5 19 x 0.31 1.49 217 182 +0.5 13.7 3880 49.00 70.10 12586095
2x2.5 19 x 0.40 1.96 2.75 80+0.3 8.21 Q00 4.40 11.00 12586096
3x25 19 x 0.40 1.96 2.75 85+£0.3 8.21 Q75 6.60 13.40 12586097
4x25 19 x 0.40 1.96 2.75 95+£03 8.21 1200 8.80 16.80 12586098

Typical value x single wire diameter
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RADOX® EN 50306-4 3P multi core, screened

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 2 - 48 450V DC
Cross section 0.5-2.5 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Cores EN 50306-2 conductor stranded, tin plated copper
dual wall insulation RADOX®TI 306
colour white, numbered or
green-yellow
2. Screen fin plated copper braid
3. Separator tape
4. Sheath RADOX®EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free

* Flame refardant

* Excellent resistance to high and low temperature

* Resistance fo ozone and weathering

* Flexible

* Easy to strip

Application
* For mechanically protected installation

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

* NFF 16-101

e UNICEI 11170-3
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RADOX® EN 50306-4 3P multi core, screened

Cable Core Cross Cable | Conductor Fire
type Conductor dia. | Screen | section dia. resistance | ZT load Weight ltem no.
constrt™ | d_ | nom. | d__ nom R,,max. | max. | nom. copper cable
nxmm? | nxmm mm mm mm mm? mm Q/km mQ/m| kl/m | kg/100m | kg/100m
2x05 | 19x0.18 | 0.88 | 143 3.4 0.8 48+0.3 40.1 220 325 1.7 4.1 12586036
3x05 | 19x0.18 | 0.88 | 143 3.6 0.8 50+03 40.1 200 340 2.3 4.6 12586037
4x05 | 19x0.18 | 0.88 | 143 4.1 1.1 54+03 40.1 150 385 29 55 12586038
6x0.5 | 19x0.18 | 088 | 143 50 1.2 6.3+02 40.1 110 530 4.1 74 12586039
8x05 | 19x0.18 0.88 | 143 56 1.6 6.7+0.3 40.1 Q0 655 53 Q. 12586040
2x075|19x0.23| 1.09 | 1.63 3.8 0.8 51+£03 2067 200 370 2.3 50 12586041
3x075119x023 | 1.09 | 1.63 4.0 0.9 54+03 26.7 160 395 3.1 59 12586042
4x075[19x023 109 | 1.63 4.6 1.1 59+03 26.7 130 440 40 6.9 12586043
6x075119x023 109 | 1.63 57 1.8 6.8+0.3 26.7 Q0 595 6.1 Q7 12586044
8x075119x023 | 1.09 | 1.63 6.1 2.1 74 +0.2 26.7 70 740 77 12.1 12586045
2x 1 19x026 | 123 | 1.78 4.1 0.9 54+03 20.0 160 395 2.8 5.6 12586046
3x 1 19x026 123 | 1./8 4.4 1.1 58+02 20.0 140 430 3.8 6.8 12586047
4x1 19x026 123 | 178 5.1 1.6 63102 20.0 110 485 52 8.4 12586048
6x1 19x026 123 | 178 6.0 1.8 73+0.3 20.0 80 665 7.3 1.4 12586049
8 x 1 19x026 123 | 178 6.7 2.1 8.3+0.3 20.0 70 Q25 Q.3 15.0 12586050
2x 15 | 19x031 | 149 | 217 4.8 14 64+0.3 13.7 120 550 3.7 74 12586051
3x 1.5 19x031 149 | 217 52 1.6 6.7+0.3 13.7 100 565 50 8.9 12586052
4x15 | 19x031 | 149 | 217 6.0 1.8 73 +0.3 13.7 80 650 71 11.2 12586053
6x15 [ 19x0.31 149 | 2.1/ 72 24 89+0.3 13.7 60 1010 10.2 16.4 12586054
8x 1.5 | 19x031 | 149 | 217 8.0 2.4 98+03 13.7 100 1300 13.7 20.4 12586055
2x25 |19x040 | 196 | 275 6.1 1.8 79+03 8.21 80 830 6.2 12.2 12586056
3x25 |19x040 196 | 275 6.6 2.1 8.3+0.3 8.21 70 860 8.6 14.5 12586057
4x25 [19x040 | 196 | 275 7.5 2.4 93+03 8.21 60 1060 1.1 18.0 12586058

* Typical value x single wire diameter
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RADOX® EN 50306-4 3E multi core, screened

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 2 - 48 450V DC
Cross section 0.5-2.5 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Cores EN 50306-2 conductor stranded, tin plated copper
dual wall insulation RADOX®TI 306
colour white, numbered
green-yellow
2. Screen fin plated copper braid
3. Separator tape
4. Sheath RADOX®EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free and flame refardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance fo ozone and weathering

* Flexible

* Easy to strip

Application
* For mechanically unprotected installation

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

e NFF 16-101

* UNICEI 11170-3
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RADOX® EN 50306-4 3E

multi core, screened

Cable Core Cross Conductor
type Conductor dia. | Screen | section | Cable dia. | resistance | Z1 |Fire load Weight ltem no.
consir.® o | nom on | nom. R,,max. | max. | nom. copper cable
nxmm? | nxmm mm mm mm mm? mm Q/km mQ/m| kl/m | kg/100m | kg/100m
2x05 | 19x0.18 | 0.88 | 1.43 3.4 0.8 59+03 40.1 220 505 1.7 56 12586101
3x05 | 19x0.18 | 0.88 | 143 3.6 0.8 61+0.3 40.1 200 525 2.3 6.2 12586102
4x05 | 19x0.18 | 0.88 | 143 4. 1.1 6.6+03 40.1 150 605 29 7.3 12586103
6x0.5 | 19x0.18 088 | 143 50 1.2 75103 40.1 110 785 4.1 Q.5 12586104
8x05 | 19x0.18 | 0.88 | 143 506 1.6 82+0.3 40.1 Q0 1030 53 12.1 12586105
2x075119x023 | 1.09 | 1.63 3.8 0.8 6.3+03 267 200 565 2.3 6.6 12586106
3x075119x023 | 1.09 | 1.63 4.0 0.9 6.6+0.3 26.7 160 600 3.1 76 12586107
4x075[19x023 109 | 1.63 4.6 1.1 71+£0.3 26.7 130 680 4.0 8.9 12586108
6x075[19x023 109 | 1.63 57 1.8 82+03 26.7 Q0 895 6.1 12.2 12586109
8x075119x023 | 109 | 1.63 6.7 2.1 89+0.3 26.7 70 1080 /8 14.7 12586110
2x1 19x026 | 123 | 1.78 4.1 0.9 6.6+0.3 20.0 160 615 2.8 75 12586111
3x1 19x026 123 | 1./8 4.4 1.1 6.9+0.3 20.0 140 645 3.8 8.6 12586112
4x1 19x026 123 | 178 5.1 1.6 76+0.3 20.0 110 760 52 10.7 12586113
Ox1 19x026 123 | 178 6.0 1.8 85103 20.0 80 @50 7.3 13.8 12586114
8 x 1 19x026 123 | 178 70 2.1 05+03 20.0 70 1230 9.4 174 12586115
2x 15 | 19x031 | 149 | 217 4.8 14 75+0.3 13.7 120 785 3.7 Q4 12586116
3x1.5119x031 149 | 217 52 1.6 78+0.3 13.7 100 810 50 1.1 12586117
4x1.5 | 19x031 | 149 | 217 6.0 1.8 8.6+0.3 13.7 80 Q65 71 13.8 12586118
O6x 1.5 [ 19x0.31 | 149 | 2.1/ 7.2 24 9.7 +0.3 13.7 60 1240 10.2 19.8 12586119
8x 1.5 | 19x031 149 | 217 8.6 3.8 11.1+£0.3 13.7 100 1650 14.2 24.5 12586120
2x25 | 19x040 196 | 275 6.1 1.8 87+0.3 8.21 80 1040 6.2 13.9 12586121
3x25 |19x040 196 | 275 6.6 2.1 91+03 8.21 70 1080 8.6 16.3 12586122
4x25 119x040 | 196 | 2.75 75 24 10.0+ 04 8.21 60 1270 1.1 19.7 12586123
* Typical value x single wire diameter
HUBER+SUHNER 27



RADOX® EN 50306-4 5P multipair cables

Conductor EN 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 2 -7 pairs 450V DC
Cross section 0.5-1.5 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Pair 2 x EN 50306-2 cores twisted, white, numbered
screen tin plated copper braid
skin RADOX® S2

2. Separator tape

3. Sheath RADOX®EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free und flame retardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance o ozone and weathering

* Flexible

* Easy to strip

Application
* For mechanically protected installation

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

e NFF 16-101

e UNICEl 11170-3
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RADOX® EN 50306-4 5P multipair cables

Cable Core Cross Conductor
type Conductor dia. | Screen | section | Cable dia. | resistance | Z1 |Fire load Weight ltem no.
constt™ D | nom. | D~ nom. R,,max. | max. | nom. copper cable

nxmm? | nxmm mm mm mm mm? mm Q/km | mQ/m| kJ/m | kg/100m | kg/100m

2x2x0.5 | 19x0.18 | 0.88 | 143 3.3 0.78 Q7 +0.3 40.1 200 1420 3.4 11.8 12586059
3x2x0.5 | 19x0.18 | 0.88 | 1.43 3.3 0.78 10.3£0.3 40.1 200 1605 51 14.6 12586060
4x2x0.5 | 19x0.18  0.88 | 143 3.3 0.78 11.4+04 40.1 200 1905 6.8 174 125860061
7x2x0.5 | 19x0.18 | 0.88 | 1.43 3.3 0.78 13.7+£04 40.1 200 2305 12.0 258 12586062
2x2x0.75 |1 19x0.23 | 1.09 | 1.63 3.7 0.92 10.5£04 26.7 160 1525 4.65 13.2 12586063
3x2x0.75 | 19x0.23 | 1.09 | 1.63 3.7 0.92 12+£04 267 160 1710 70 16.7 12586064
4x2x0.75 [ 19x0.23 1 1.09 | 1.63 37 0.92 123+04 26.7 160 2010 Q.3 20.0 12586065
7x2x0.75 |1 19 x0.23 | 1.09 | 1.63 3.7 0.92 149 +04 267 160 2410 16.4 304 12586066
2x2x1[19x026 | 1.23 | 1./8 4.0 0.92 11.1+04 20.0 150 1660 55 14.8 12586067
3x2x1[19x026 123 | 1./8 4.0 0.92 11.7+£04 20.0 150 1780 8.2 18.2 12586068
4x2x1]19x026 1.23 | 1.78 4.0 0.92 129+04 20.0 150 2135 11.0 22.1 12586069
7x2x1]119x026 123 | 1./8 4.0 0.92 158+04 20.0 150 2660 19.3 34.7 12586070
2x2x1.5 | 19x0.31 | 149 | 217 4.8 1.05 127+£04 13.7 110 2330 75 20.5 12586071
3x2x1.5 | 19x0.31 | 149 | 2.1/ 4.8 1.05 13.6+04 13.7 110 2560 1.2 257 12586072
4x2x1.5 | 19x0.31 | 149 | 217 4.8 1.05 150+£04 13.7 110 3035 15.0 31.2 12586073
7x2x1.5 | 19x0.31 | 149 | 2.17 4.8 1.05 18.3+£0.5 13.7 110 3605 26.2 475 12586074

* Typical value x single wire diameter
Y
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RADOX® EN 50306-4 5E multipair cables

Conductor IEC 60228, class 5 Voltage rating 300/500 V AC
Number of conductors 2 -7 pairs 450V DC
Cross section 0.5-1.5 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Pair 2 x EN 50306-2 cores twisted, white, numbered
screen fin plated copper braid
skin RADOX® S2

2. Separator tape

3. Sheath RADOX®EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free and flame refardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance o ozone and weathering

* Flexible

* Easy to strip

Application
* For mechanically exposed installation

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

e NFF 16-101

e UNICEl 11170-3
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RADOX® EN 50306-4 5E multipair cables

Cable Core Cross Conductor Fire
type Conductor dia. | Screen | section | Cable dia. | resistance | Z7 load Weight ltem no.
constr™ | d_ | nom. | d__ nom R,, max. | max. | nom. | copper cable

nxmm? | nxmm mm mm mm mm? mm Q/km  |mQ/m| kJ/m | kg/100m | kg/100m

2x2x0.5 | 19x0.18 | 0.88 | 143 3.3 0.78 10.5+04 40.1 200 | 1665 3.4 13.8 12586124
3x2x0.5 | 19x0.18 | 0.88 | 1.43 3.3 0.78 11.2+04 40.1 200 | 1870 5.1 16.8 12586125
4x2x0.5 | 19x0.18  0.88 | 143 3.3 0.78 123+04 40.1 200 | 2180 6.8 19.7 12586126
7x2x0.5 | 19x0.18 | 0.88 | 1.43 3.3 0.78 144 +£04 40.1 200 | 2705 12.0 29.2 12586127
2x2x0.75 |1 19x0.23 | 1.09 | 1.63 37 0.92 11.3+£04 26.7 160 | 1820 4.65 15.7 12586128
3x2x0.75 | 19x0.23 | 1.09 | 1.63 3.7 0.92 120+£04 2067 160 | 1995 7.0 19.0 12586129
4x2x0.75 [ 19x0.23 1 1.09 | 1.63 37 0.92 13.3+£04 26.7 160 | 2345 Q.3 22.8 12586130
7x2x0.75 |1 19 x0.23 | 1.09 | 1.63 3.7 0.92 158+£0.5 20.7 160 | 2750 16.4 33.2 12586131
2x2x1[19x026 | 1.23 | 1./8 4.0 0.92 11.9+£04 20.0 150 | 1980 55 175 12586132
3x2x1[19x026 | 123 | 1./8 40 0.92 127 +04 20.0 150 | 2170 8.2 21.5 12586133
4x2x1]19x026 1.23 | 1.78 4.0 0.92 13.9+04 20.0 150 | 2540 11.0 255 12586134
7x2x1]119x026 123 | 1./8 4.0 0.92 16.7£0.5 20.0 150 | 3130 19.3 38.6 12586135
2x2x1.5 | 19x0.31 | 149 | 217 4.8 1.05 13.7£04 13.7 110 | 2630 75 23.0 12586136
3x2x1.5 | 19x0.31 | 149 | 2.1/ 4.8 1.05 144 +£04 13.7 110 | 2975 1.2 29.2 12586137
4x2x1.5 | 19x0.31 | 149 | 217 4.8 1.05 160+ 0.5 13.7 110 | 3475 15.0 34.9 12586138
7x2x1.5 | 19x0.31 | 149 | 2.17 4.8 1.05 192+£05 13.7 110 | 4115 26.2 517 12586139

* Typical value x single wire diameter
Y
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RADOX® railway cables with reduced wall dimensions

Using our core competence of material development HUBER+SUHNER is able to fully meet the requirements of
EN 50264 [material level: M.

Product range overview

EN 50264-3-1 single core

600 / 1000 V AC 1.0 - 300 mm?
1800 / 3000 V AC 1.5 - 300 mm?
1800 / 3000 V AC 1.5-300 mm? | with additional sheath
_ , | with conductor screen and
3600 / 6000 V AC 2.5-300 mm addifional sheath

600 / 1000 V AC

EN 50264-3-2 multi core

2 -4 cores

unscreened

600 / 1000 V AC

2 -4 cores

screened

)

_ @

All cables have tinned copper conductor according fo EN 60288, class 5, halogen free insulation and halogen
free sheath. They are for use in railway rolling stock as fixed wiring or wiring where limited flexing in operation is

encountered.

The requirements provide for a continuous conductor temperature not exceeding 90 °C.

HUBER+SUHNER
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RADOX® EN 50264-3-1 600 V single core

Conductor EN 60228, class 5 Voltage rating 600/1000 V AC

Number of conductors 1 Q00 V DC

Cross section 1.0 - 300 mm? Temperature range -40 °Cto +120 °C
3 2 1

Composition of cable

1. Conductor stranded, tin plated copper
2. Inner layer RADOX® EI 110 colour: white
3. Outer layer RADOX® El 109 colour: black

Characteristics

* Dual wall insulation of high tech polymers with excellent electrical properties
* Halogen free and flame refardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance fo ozone and weathering

* Flexible

* Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

e DIN 55102

e UNICEl 11170-3

* NFF 16-101
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RADOX® EN 50264-3-1 600 V single core

Core cross Conductor | Capaci- Fire
section Conductor Core dia. resistance | tance ** | load Weight Colours ltem no.
constr.® d_. R,, max. Ce nom. | copper cable
mm? n x mm mm mm Q/km pF/m kl/m | kg/100m | kg/100m
1 37 x0.18 1.22 2.50+0.10 21.0 330 85 0.88 1.50 GIB\IKYE gggjzgg
1.5 37 x0.23 1.52 3.00 £ 0.10 13.5 348 120 1.40 2.20 GIEiJKYE gggjzgg
2.5 61 x0.23 1.94 | 3.35+0.10 8.21 435 135 2.20 3.10 GBNKYE gggjggg
4 61 x 0.29 245 395+0.15 509 500 174 3.50 4.60 GBNKYE Eggjggg
6 84 x 0.30 2093 | 450+£0.15 3.39 561 212 5.20 6.60 GIB\IKYE ]éigigj?
10 80 x 0.40 3.89 | 560+£0.15 1.95 658 297 Q.10 11 GIB\JKYE gggjzjg
16 119x040 | 530 | 705+0.15 1.24 839 439 13.50 16 GBNKYE g?jgjgjé
25 182 x0.40 | 6.60 | 8.60+0.20 0.8 Q11 633 21 25 GBNKYE ngjgjg
35 266 x0.40 | 780 | 10.10+0.20 0.56 Q32 841 30 35 GIB\IKYE gggjgjg
50 378 x0.40 | 9.30 | 11.60 £ 0.20 0.4 1090 Q36 43 49 GIB\IKYE gggjzg?
70 348 x0.50 | 11.40 | 14.05£0.25 0.28 1210 1470 61 70 GBNKYE gggjggg
Q5 444 x0.50 | 1290 | 1575+ 0.25 0.21 1215 1570 /8 89 GBNKYE gggjggé
120 570x0.50 | 1490 | 18.0+0.30 0.16 1280 2290 100 114 GIB\IKYE gggjggg
150 722 x0.50 | 16.80 | 20.1 £0.30 0.13 1350 2760 127 140 GIB\IKYE gggj:gg
185 874 x0.50 | 18.30 | 21.9£0.30 0.1 1330 2970 150 170 GBNKYE 1?22122]0
240 1147 x0.50 | 21.10 | 25.0+0.30 0.08 1420 3580 200 220 GBNKYE gggjggi
300 1443 x 0.50 | 23.7 | 28.1 £0.40 0.06 1420 4480 250 280 GBNKYE gggjggg

* Typical value x single wire diameter

** Capacity in water, typical value
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RADOX® EN 50264-3-1 1800 V single core

Conductor EN 60228, class 5 Voltage rating 1800/3000 V AC

Number of conductors 1 2700V DC

Cross section 1.5- 300 mm? Temperature range -40 °Cto +120 °C
3 2 1

Composition of cable

1. Conductor stranded, tin plated copper
2. Inner layer RADOX® El 110 colour: white
3. Outer layer RADOX® El 109 colour: black

Characteristics

* Dual wall insulation of high tech polymers with excellent electrical properties
* Halogen free und flame retardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance fo ozone and weathering

* Flexible

* Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

e DIN 55102

e NFF 16-101

e UNICEl 11170-3
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RADOX® EN 50264-3-1 1800 V single core
Core cross Conductor | Capaci- Fire
section Conductor Core dia. resistance | tance** | load Weight Colours ltem no.
constr.® o R,, max. Ce nom. | copper cable
mm? n x mm mm mm Q/km pF/m kl/m | kg/100m | kg/100m
1.5 37 x0.23 1.52 550+0.10 13.5 171 517 1.40 5.40 GBNKYE gggjggg
2.5 61 x0.23 1.94 | 6.05+0.15 8.21 198 589 2.20 6.80 GE;IKYE gggjggg
4 61 x0.29 245 | 6651015 5.09 227 689 3.50 8.60 GBNKYE ggzjg;ﬁ)
6 84 x 0.30 2.93 715+ 0.15 3.39 256 771 5.20 11 GBNKYE gggjg;g
10 80 x 0.40 389 | 8.15+£0.20 1.95 312 Q33 Q.10 7 GIB\IKYE Eggjg;ﬁ
16 119x0.40 | 530 | 9.60+0.20 1.24 392 1220 13.50 22 G[B\IKYE :gggjg;?
25 182x0.40 | 6.60 11.0£0.20 0.8 458 1500 21 36 G!B\JKYE ngjg;i
35 266 x 040 | 780 | 1220+ 0.20 0.56 525 1700 30 47 GBNKYE g?zjgg?
50 378 x0.40 | 930 | 13.70+£0.20 0.4 609 1920 43 62 G[EilKYE ngjzgi
70 348 x 0.50 | 11.40 | 16.20 £0.30 0.28 695 2680 ol 85 GIBVKYE gggjggg
Q5 444 x0.50 | 12.80 | 176 £0.30 0.21 768 2710 78 107 GBNKYE gggjgg?
120 570x0.50 | 1490 | 19.7+0.30 0.16 851 3490 100 137 GBNKYE gggjzgg
150 722 x0.50 | 16.80 | 21.6 £0.30 0.13 Q48 3930 127 167 GIEiJKYE ]éggjzz(])
185 874 x0.50 | 18.30 | 23.5+0.30 0.11 52 4310 150 199 GBNKYE gggjgzg
240 1147 x 0.50 | 21.10 | 26.4 £0.40 0.08 1070 4910 200 253 GBNKYE gggjgzﬁ
300 1443 x 0.50 | 23.70 | 29.0+0.40 0.06 1190 5450 250 311 GIB\IKYE Eggjgg?
Typical value x single wire diameter
** Capacity in water, typical value
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RADOX® EN 50264-3-1 1800 V single core, sheathed

Conductor EN 60228, class 5 Voltage rating 1800/3000 V AC

Number of conductors 1 2700V DC

Cross section 1.5- 300 mm? Temperature range -40 °Cto +120 °C
4 3 2 1

Composition of cable

1. Conductor stranded, tin plated copper

2. Inner layer RADOX®  El 110 colour: white
3. Outer layer RADOX®  El 109 colour: black
4. Sheath RADOX® EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free und flame retardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance to ozone and weathering

* Flexible

* Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

e NFF 16-101

e UNICEl 11170-3
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RADOX® EN 50264-3-1 1800 V single core, sheathed
Core cross Core Conductor |  Capaci- Fire
section Conductor dia. Cable dia. | resistance | tance ** load Weight ltem no.
constr.® | R,, max. Cop nom. | copper cable
mm? n x mm mm mm mm Q/km pF/m kl/m | kg/100m  kg/100m
1.5 37 x0.23 1.52 4.20 590 +0.15 13.7 177 265 1.40 5.40 12585360
2.5 61 x0.23 1.94 4.70 640 +0.15 8.21 204 320 2.20 6.80 12585361
61 x0.29 245 5.20 6.90+0.15 509 238 365 3.50 8.60 12585362
84 x 0.30 2.93 570 740+ 0.15 3.39 267 420 5.20 11 12585363
10 80 x 0.40 3.89 710 8.80 +0.20 1.95 302 620 ?.10 7 12585364
16 119 x 0.40 5.30 8.60 10.4 + 0.20 1.24 371 840 13 22 12585365
25 182 x 0.40 6.60 10.5 12.7 +0.25 0.8 383 1240 21 36 125853606
35 266 x 0.40 7.80 1.7 13.9+0.25 0.56 435 1410 30 47 12585367
50 378 x 0.40 ?.30 13.2 154+ 0.25 04 501 1590 43 62 12585368
70 348 x 0.50 | 11.50 154 177 +0.30 0.28 500 2100 61 85 12585369
Q5 444 x 0.50 | 12.90 177 20.0+0.30 0.21 575 2640 78 107 12585370
120 570x0.50 | 14.90 190.8 22.5+0.30 0.16 615 3370 100 137 12585371
150 722 x0.50 | 16.80 21.7 24.4 + 0.30 0.13 680 3790 127 167 12585372
185 874 x0.50 | 1830 | 23.6 26.4 +0.40 0.11 691 4170 153 109 12585373
240 1147 x 0.50 | 21.10 26.5 29.4 +0.40 0.08 764 4770 201 253 12585374
300 1443 x 0.50 | 23.70 | 29. 32.0+0.40 0.06 845 5290 253 311 12585375
* Typical value x single wire diameter
** Capacity in water, typical value
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RADOX® EN 50264-3-1 3600V single core, sheathed

Conductor EN 60228, class 5 Voltage rating 3600/6000 V AC
Number of conductors 1 5400V DC
Cross section 2.5-300 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Conductor stranded, tin plated copper

2. Conductor screen colour: black
3. Inner layer RADOX® EI 110 colour: white
4. Outer layer RADOX®  El 109 colour: black
5. Sheath RADOX® EM 104 colour: black

Characteristics

Dual wall insulation of high tech polymers with excellent electrical properties
Halogen free und flame refardant

Extra oil and fuel resistant

Excellent resistance to high and low temperature

Resistance to ozone and weathering

Flexible

Easy to strip

In addition the cores meet the fire protection requirements for railway rolling stock:

40

CEN/TS 45545
DIN 5510-2
NF F 16-101
UNI CEI 11170-3
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RADOX® EN 50264-3-1 3600V single core, sheathed

Core cross Core Conductor | Capaci- Fire
section Conductor dia. | Cable dia. | resistance | tance ** | load Weight Colours | ltem no.
consir.® d_ | nom. R,, max. (G nom. | copper cable

mm? n x mm mm mm mm Q/km pF/m kl/m | kg/100m | kg/100m
BK 12586151
2.5 61 x0.23 1.94 | 8.00 | 9.70+0.20 8.21 155 1110 2.2 13.0 GNYE | 12586152
BK 12586153
4 61 x0.30 | 245 | 8.60 | 104 +£0.20 509 170 1250 3.5 15.8 GNVE | 12586154
BK 12586155
6 84 x0.30 | 293 | 210 | 10.9+£0.20 3.39 190 1370 52 18.4 GNYE | 12586156
BK 12586157
10 80x040 | 3.89 | 102 | 120+ 0.20 1.95 220 1660 Q. 24 GNYE | 12586158
BK 12586159
16 119x040 | 530 | 11.3 | 13.2+£0.20 1.24 265 1890 13 31 GNYE | 12586160
BK 12586161
25 182x0.40 @ 660 | 13.3 | 15.6+0.25 0.795 280 2540 21 45 GNVYE | 12586162
BK 12586163
35 266 x0.40 | 780 | 14.5 | 16.8 +0.30 0.565 315 2860 30 57 GNYE | 12586164
BK 12586165
50 378 x0.40 | 930 | 160 | 183 £0.30 0.393 360 3190 43 73 GNYE | 12586166
70 348 x0.50 | 114 | 18.3 | 20.7 £0.30 0.277 415 4020 61 Q8 BK 12586167
5 444 x 050 | 12.8 | 19.7 | 221 £0.30 0.210 455 4190 78 117 BK 12586168
120 570x 050 | 149 | 21.8 | 24.6+£0.30 0.164 490 5080 100 148 BK 12586169
150 722 x0.50 | 168 | 23.7 | 26.5+0.30 0.132 540 5660 127 180 BK 12586170
185 874 x0.50 | 183 | 25.7 | 28.6£0.40 0.108 550 6320 153 212 BK 12586171
240 1147 x0.50  21.1 | 289 | 32.2+0.40 0.0817 580 7500 201 273 BK 12586172
300 1443 x0.50 | 23.7 | 31.6 | 350+0.40 0.0654 630 8380 253 334 BK 12586173

* Typical value x single wire diameter

** Capacity in water, typical value
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RADOX® EN 50264-3-2 600V multi core

Conductor EN 60228, class 5 Voltage rating 600/1000 V AC

Number of conductors 2 -4 Q00 V DC

Cross section 1.5- 50 mm? Temperature range -40 °Cto +120 °C
3 2 1

Composition of cable

1. Cores EN 50264-3-1, 600 V conductor stranded, tin plated copper
dual wall insulation RADOX®EI 110/RADOX®EI 109
colour black, numbered

2. Separator tape

3. Sheath RADOX®EM 104 colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free and flame retardant

* Extra oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance to ozone and weathering

* Flexible

* [Fasy to strip

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 5510-2

* NFF 16-101

* UNICEI 11170-3
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RADOX® EN 50264-3-2 600 V multi core
Core Conductor | Capaci-
Cable type | Conductor | dia. | Cable dia. | resistance tance* Fire load Weight Colours | Item no.
nom. R,, max. Core nom. copper cable
n x mm? d . mm mm mm Q/km pF/m kJ/m kg/100m ' kg/100m
2x15 1.52 3.00 76+0.3 13.5 Q5 810 2.80 8.70 BK 12586174
3x 1.5 BK 12585380
3G 15 1.52 300 | 8103 13.5 Q5 880 4.20 11 GNYE | 12586176
4x15 BK 12586177
4G 15 1.52 300 | 20£03 13.5 Q5 1070 570 14 GNYE | 12586178
2x25 1.94 335 | 83£03 8.21 105 Q30 4.40 11 BK 12586179
3x25 1.94 335 | 89+£03 8.21 105 1010 6.60 14 BK 12586180
4x25 BK 12586181
41G25 1.94 3.35 | 101 +£03 8.21 105 1290 8.90 18 GNYE | 12586182
2x4 2.45 3.95 97 +03 5.09 110 1200 6.90 16 BK 12586183
BK 12586184
3x4 245 395 | 10.5+04 5.09 110 1410 10.50 21 GNVE | 12586185
BK 12586186
4x4 2.45 395 | 120+04 5.09 110 1750 14 27 GNYE | 12586187
2x6 293 450 | 11.0+04 3.39 15 1600 10 22 BK 12586188
3x6 293 450 | 11.8+04 3.39 115 1700 15.50 28 BK 12586189
4x6 BK 12586190
1G6 2.93 450 | 135£04 3.39 115 2150 21 37 GNYE | 12586101
2x 10 3.89 560 | 134+04 1.95 125 2300 18 35 BK 12586192
BK 12586193
3x10 3.89 560 | 144+£04 1.95 125 2260 27 44 GNVYE | 12586104
4x 10 BK 12586195
4G 10 3.89 560 | 16.6£04 1.95 125 3150 36 59 GNYE | 12586196
2x16 5.30 705 16.7+£0.5 1.24 130 3500 27 52 BK 12586197
3x16 5.30 705 | 179 +£0.5 1.24 130 3640 40 66 BK 12586198
4x 16 BK 12586199
4G 16 5.30 705 | 201 £0.5 1.24 130 4370 54 85 GNYE | 12586200
2x25 6.60 8.60 | 20.1 £0.5 0.8 135 4700 4] 75 BK 12586201
3x25 6.60 8.60 | 21.6£0.5 0.8 135 5280 62 Q9 BK 12586202
4x25 6.60 8.60 | 244+£05 0.8 140 6480 83 128 BK 12586203
2x35 /.80 10.10 | 234 £05 0.56 140 6620 60 107 BK 12586204
3x35 /.80 10.10 | 251 £ 0.5 0.56 140 6870 Q0 140 BK 12586205
3x35+ /.80 10.10 0.56 + BK
1y 25 660 8.60 277 £0.6 08 140 8120 110 170 GNYE 12586206
2 x50 2.30 11.60 | 267 £0.6 04 145 8170 86 140 BK 12586207
3 x50 ?.30 11.60 | 28.8+0.6 0.4 145 8420 129 190 BK 12585 381
3 x50+ Q.3 11.60 04+ BK
1y 25 280 10.10 323106 0.56 145 Q480 160 200 GNYE 12586209
* Capacity in water, typical value core-core
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RADOX® EN 50264-3-2 600V multi core, screened

Conductor EN 60228, class 5 Voltage rating 600/1000 V AC
Number of conductors 2 -4 900V DC
Cross section 1.5- 50 mm? Temperature range -40 °Cto +120 °C

Composition of cable

1. Cores EN 50264-3-1, 600 V conductor stranded, tin plated copper
dual wall insulation RADOX®EI 110/RADOX®EI 109
colour black, numbered

3. Screen fin plated copper braid

3. Separator tape

4. Sheath RADOX®EM 104, colour: black

Characteristics

* Dual wall insulation and sheath of high tech polymers with excellent electrical properties
* Halogen free and flame refardant

* Exira oil and fuel resistant

* Excellent resistance to high and low temperature

* Resistance to ozone and weathering

* Flexible

* Easy to strip

In addition the cables meet the fire protection requirements for railway rolling stock:
o CEN/TS 45545

* DIN 55102

e NFF 16-101

* UNICEI 11170-3
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RADOX® EN 50264-3-2

600 V

multi core, screened

Cable | Con- | Core Wall Cable |Conductor Fire
type |ductor| dia. | Screen | thickn. dia. resistance | ZT | Capacitance | load Weight Colour| ltem no.
D, |nom | D | D_ | nom R,, max. max. Com Cio nom. | Kupfer Kabel
nxmm? | mm mm mm | mm? mm mm Q/km mQ/m| pF/m* | pF/m** | kJ/m |kg/100m  kg/100m
2x1.5 1 152 | 300 | 65 21 0.7 83+0.3 13.7 80 125 210 850 49 1.3 BK 12585382
3x1.5 BK 12586211
152 | 300 | 70 | 24 0.7 87+0.3 13.7 70 130 220 Q40 6.6 13.8
3G 15 GNYE |12586212
4 x1.5 BK 112586213
+
4G5 1.52 | 3.00 | 81 3.3 0.7 100£0.3 13.7 60 125 210 1210 9.0 18.2 GNVYE [12586214
2x25] 194 | 335 | 73 | 24 0.7 20+£0.3 8.21 70 150 250 1010 6.9 14.3 BK 12586215
3x25| 194 | 335 | 78 | 24 0.7 95+0.3 8.21 60 150 255 1100 9 17.3 BK 12586216
4x25 BK 112586217
+
4G25 194 | 335 | 90 | 338 0.7 111 +04 8.21 50 145 250 1500 12.7 23.6 GNYE [12586218
2x4 245 | 395 | 86 | 3.3 0.7 106 £04 5.09 60 165 280 1400 10.3 20.2 BK 12586219
3x4 245 | 395 | 93 | 38 0.7 11.3+£04 509 50 170 285 1500 14.3 252 BK 112586220
4x4 245 | 395|108 | 54 0.8 13.0+04 509 40 160 270 1900 19.7 34 BK 112586221
2x6 2093 | 450 | 97 | 3.8 0.8 11.8£04 3.39 50 175 300 1700 14.1 26.6 BK 12586222
3x6 293 | 450 | 106 | 54 0.8 129+04 3.39 40 180 310 1900 21 35 BK 112586223
4x6 BK 112586224
1G6 293 | 450 | 122 | 62 1.0 145+04 3.39 40 185 320 2300 28 45 GNYE [12586225
2x10 | 389 | 560 | 121 | 6.2 1.0 144+04 1.95 40 195 330 2500 25 43 BK 12586226
3x10 | 3.89 | 560 | 130 6.9 1.0 155+04 1.95 40 200 335 2600 35 53 BK 112586227
4x 10 BK 112586228
+
4G 10 3.89 | 560 | 149 | 81 1.0 175+04 1.95 30 195 330 3300 45 68 GNYE [12586220
2x16 | 530 | 705 | 150 75 1.0 176 £0.5 1.24 30 230 390 3200 35 59 BK 112586230
3x16 | 530 | 705 | 164 | 10.6 1.0 192+ 0.5 1.24 30 230 400 3900 52 80 BK 112586231
4x 16 BK 112586232
4G 16 530 | 705 | 184 | 11.5 1.2 21.4+£0.5 1.24 25 220 380 4600 67 100 GNYE |2eeeezee
2x25 | 660 | 860 | 183 106 1.2 214 +£0.5 0.795 25 240 400 5100 53 Q0 BK 12586233
3x25 | 660 | 860 | 197 | 124 1.2 227 +£05 0.795 25 245 420 5400 75 115 BK 12586234
4x25 | 660 | 860 | 225 166 1.4 26.1+0.5 0.795 20 240 410 7000 98 150 BK 12586235
2x35 | 780 | 1010 | 21.3 | 13.7 1.2 24.6£0.5 0.565 25 240 410 6900 75 125 BK 12586236
3x35 | 780 | 1010|232 | 180 1.2 267 £0.5 0.565 20 250 420 7300 110 165 BK 12586237
3x35+ 780 |10.10 0.565 BK
+
1595 | 660 | 860 260 | 194 1.4 30.0+ 0.6 0705 20 250 420 8600 130 190 GNYE 12586238
2x50 | 930 | 11.60 | 24.5 | 18.0 14 283006 0.393 20 260 450 8700 110 170 BK 12586239
3x50 | 930 | 11.60 | 264 | 20.8 1.4 30.8 £ 0.6 0.393 20 270 450 8800 150 215 BK 112585383
3x50+ 930 | 11.60 0.393 BK
+
1525 | 660 | 860 29051222 1.6 33706 0705 20 270 460 9800 180 225 GNVE 12586241
*  Capacity in water, typical value core-core
** Capacity in water, typical value core-screen
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Installation guidelines

Information regarding selection and installation of cables including current rafings can be found in EN 50355 and
EN 50343.

Smallest acceptable bending radii

Type of installation Cable diameter dia.

D<12 mm D= 12 mm
Fixed installation 3D 4D
Sporadically moved" 4D 5D

' Correctly installed wires and cables which will be moved approx. 5 to 10 times per day (bending radius Q0 °).

Conditions

* The specified bending radii require a careful and proper handling using proven fastening technologies.

Cable lifetime reducing factors are:

* Number of bendings

* Tight bending radius

* High application temperature

* Bending at low temperatures

*  Mechanical stress and improper installation

Allowable tensile force

During installation of the cables using a pulling head on the copper conductors or a cable grip the following
maximum tensile force (P) is allowed:

e P=50xAI[N]

e A =sum of all cross sections in mm?
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Technical information

Cores, cables and material have been tested according to the standards CEN/TS 45545-2, EN 50264 and
EN 50306. Also the fire tests according to DIN 5510-2, NF F 16-101 and UNI CEl 11170-3 have been carried
out additionally. The new RADOX® EN cables and materials fully meet the corresponding requirements.

Fire protection requirements (overview)

Europe

CEN/TS 45545-2: 2009

Europe

Cable-d mm Test method interior cables EN 50264: 2008
Vertical flame EN 60332-1-2 50> <540 mm 50> <540 mm
propagation NF C 032070, 2.1 - -
D=12 EN 50266-2-4 [<25m L<25m
Vertical flame 6<D<12 EN 50266-2-5 [<25m [<25m
propagation, bunched D=6 EN 50305, 9.1.2 L<15m L<15m
NF C 032070, 2.2 -
T29259
Smoke density EN 61034-2 :t; 1 > ig ;, T=70%
HI3: T=70%
X10-702-2 - -
NF X70-100 - -
HLT: ClTe < 1.2
CEN/TS 45545-2, C16.4 HL2: ClTc < 0.9 -
HL3: ClTc < 0.75
Toxicity
EN 50305, 9.2 - TC <3
o =
Soor:g)jlsvt;gnog;oses EN 50267-2:2 - C Sp '?iné;)mm
Amount of halogen EN 50267-2-1 - HCl + HBr< 0.5 %
Content of fluorine EN 60684-2, 45.2 - HF <01 %

Hazard level (HL) see page 6.

Temperature range of materials

Norm Material type Permissible temperature range | RADOX® - material type * Permissible temperature range
EN 50264 El 110 -40 °Cto +90 °C RADOX® EI 110 -40 °C 1o +120 °C
El 109 -40 °Cto +90 °C RADOX® EI 109 -40 °C 1o +120 °C
EM 104 -40 °Cto +90 °C RADOX® EM 104 -40 °Cto +120 °C
EN 50306 Insulation -40 °Cto +105 °C RADOX® Tl 306 -40 °Cto +125 °C
Sheat -40 °Cto +105 °C RADOX® §2 -40 °C 1o +120 °C
Overall sheat -40 °C 1o +90 °C RADOX® EM 104 -40 °C 1o +120 °C

* Determination of the upper tfemperature limit by aging in a heat cabinet according to EN 50305 Par. 7 and

extrapolation to 20’000 hours.

Determination of the lower tfemperature limit by bending or elongation test according to EN 60811-1-4 Par.8.
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Technical information

Europe

EN 50306: 2002
50> 1 <540 mm

Germany, Austria,
Switzerland
DIN 5510-2: 2009
interior cables

50> 1 <540 mm

France, Belgium

NF F 16-101: 1988
interior cables

Italy

UNI CEI 11170-3: 2005
50> L <540 mm

50> 1 <540 mm

L<25m L<25m - L<25m
L<25m L<25m - L<25m
L<15m L<15m - L<15m
- - L <300 mm -
HL1: no requirements
HI2: T2 60 % T=60% - T=70%
HL3:T=70%
- - IF.<20 -
HL1: no requirements
HL2: ITC < 10 for insulation s EN 50264 s EN 50264

HL2: ITC < 5 for sheath
HL3: ITC < 6 for insulation
HL3: ITC < 3 for sheath

respectively EN 50306

respectively EN 50306

pH =43 pH =43 pH =43
C <10 pS/mm C <10 pS/mm C <10 pS/mm
HClI+HBr<0.5% HClI+HBr<0.5% HCI + HBr<0.5 %
HF<0.1 % HF<0.1 % -

Current carrying capacity

The following documents provide guidelines for the selection of cable cross-sections with regard to the current rating

for continuous operation:
586 555
586 557
586 557
586 534
586 556

HUBER+SUHNER

RADOX® 50306-2
RADOX® 50306-3
RADOX® 50306-4
RADOX® 50264-3-1
RADOX® 50264-3-2

300 V-cores

multi core cable

multi core cable

600, 1800, 3600 V - cores

multi core cable



Further innovative railway products

«Bridging our fechnologies» we offer in addition further products/solutions for the railway market:

RADOX® RAILCAT CAT5 high speed data bus cables

especially designed and optimised for railway use.

* Meefing the fire performance requirements
according to CEN/TS 45545-2, DIN 5510-2,
NFF16-10Tand BS 6853

* Proven RADOX® insulation system

* Excellent mechanical characteristics

* Compatible with M12 and R] 45 connectors

RADOX® JUMPER cable

These cables are specially designed for demanding
applications where movements combined with enhan-
ced fire performance is required. Optimised cable
constructions together with a new sheath material
guarantees a longer design life.

* Standardised single core types

* Customer specific cable design

¢ Excellent media resistance (EN 50264)

* Meefs the fire performance requirements according to

CEN/TS 45545-2, DIN 5510-2 and NF F 16-101

Cable harnessing

* Ready fo use assemblies, tested acc. to customer
specifications

* Transmission fechnology in low frequency, high
frequency and fiber optics
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Further catalogues

Railway products RailwayCableSystems Infervehicle systems

£Hy nuBER-SUHNER £y nuBer-suHNER £HynuBER-suHNER

Railway products RailwayCableSystems Inter-vehicle systems

ltem no. 84110507 ltem no. 84068664 [tem no. 84031286
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HUBER+SUHNER is certified according to

ISO 9001, ISO 14001, ISO/TS 16949 and IRIS.

WAIVER

It is exclusively in written agreements that we provide our
customers with warrants and representations as to the tech-
nical specifications and/or the fitness for any particular pur-
pose. The facts and figures contained herein are carefully
compiled to the best of our knowledge, but they are intended
for general informational purposes only.
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