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CUNEXT ON RAILWAY

Founded in 1917, Cunext Group has built its
expertise in the transformation of copper
cathodes and aluminum ingots into a broad
portfolio of products, including wire rod, drawn
wires, single- and multi-stranded conductors,
nuggets, taped conductors, overhead line
conductors, busbars, and components and
subassemblies for electrical connections.

Cunext Group's production facilities are
strategically located across Europe, with copper
processing operations in Cordoba (Spain) and
aluminum processing facilities in Vitoria-Gasteiz
(Spain) and Bergamo (Italy).
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OVERHEAD CATENARY
SOLUTIONS

Driven by continuous innovation, Cunext Group
offers a complete portfolio of overhead contact line
wires for railway electrification. Our solutions are
engineered to perform across the full spectrum of
rail applications, from urban transit systems to the
most demanding high-speed networks.

Leveraging state-of-the-art manufacturing
technology and decades of experience in wire
and alloy production, we provide railway operators
with high-quality, reliable products backed by
exceptional technical support and service.



o Contact wire
e Messenger wire
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e Return wire




CONTACT WIRE

Contact wire is a key element of the overhead
catenary system, providing the electrical interface
that transfers power from the catenary system to
the train's pantograph safely and efficiently.

Designed to meet the demands of modern rail
networks, contact wires are available in a wide
range of cross-sections, groove profiles, and alloy
compositions, ensuring reliable performance, high
electrical conductivity, and long service life under
environmental conditions.
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SPECIFICATIONS

- Cu-OF

- CuAg 01
-CuSno.z2
-CuMgo02/05

Sections and attachment grooves

- Circular (AC, BC): 80, 100, 107, 120, 150 mm?
- Flat (BF): 100, 107, 120, 150 mm?

Identification grooves

Cu-ETP CuMg CuAg CuSn
no grooves 3 grooves 2 grooves 1 grooves

Standard

EN 50149 or according to customer specifications



RAILWAY

CONTACT WIRE

Cu-O
Diameter (mm) Electrical e . Tensile
: Mass F Resistivity ~ Breaking :
Cross Section mm? e/l resistance (@m10-5  load (kN) Breaking load  strength
section 9 (Q/km) (kN) high (N/mm?)
(mm?  profile BC Profle AC  Profile BF resistance
min max  min max min max  min max min max max max min min min
80 - - 10,52 10,72 - - 7762 8245 690 733 0.229 1777 275 201 355
100 157 1184 11,84 12,08 1092 11,16 06.96 103.04 862 916 0183 1777 34.5 36.4 355
107 12,01 1228 1227 12552 11,11 11,35 103.8 1102 Q23 980 0171 1777 363 37.4 350
120 1276 13.06 12,99 | 1326 1213 1241 1164 1236 1035 1099 0.153 1777 384 419 330
150 1424 1459 1453 14,85 1326 1358 1455 1545 1293 1374 0.122 52,4
CuAg o
Diameter (mm) Electrical o . Tensile
. Mass : Resistivity ~ Breaking :
Cross Section mm? (ka/km) resistance @m10-9  load (KN) Breaking load  strength
section 9 Q/km) &N)high  (N/mm?)
(mm?  profile BC Profile AC  Profile BF resistance
min max  min max min max  min max min max max max min min min
80 - - 10,52 10,72 - - 7762 8245 690 733 0.229 1777 283 29.1 365
100 1157 1184 11,84 @ 12,08 10,92 11,16 06.96 103.04 862 @916 0.183 1777 34.9 36.4 360
107 12,01 1228 1227 12552 11,11 11,35 1038 1102 Q23 980 0171 1777 363 374 350
120 1276 | 13.06 12,09 1326 1213 1241 1164 1236 1035 1099 0.153 1777 407 41.9 350
150 1424 1459 1453 14,85 1326 1358 1455 1545 1293 1374 0.122 1777 50,9 52,4 350

min
375
375
360

360

Tensile
strength
(N/mm?2) high
resistance

Tensile
strength
(N/mm?) high
resistance

Elongation (%) El(;,?%?gy? n
resistance
3-10 3-8
3-10 3-8
3-10 3-8
3-10 3-8

Elongation
(%) high
resistance

Elongation (%)



Cross
section
(mma2)

80
100
107
120

Cross
section
(mm2)

80
100
107
120

Cross
section
(mm2)

Diameter (mm)
Section mm?
Profile BC Profile AC Profile BF
min max min max min max min max
- - 10,52 10,72 - - 7762 8245
157 1184 11,84 12,08 1092 1116 96.96 103.04
1201 1228 1227 1252 11,11 11,35 1038 1102
1276 13.06 1299 1326 1213 1241 1164 1236
14,85 13,58

Diameter (mm)

Section mm?
Profile BC Profile AC Profile BF
min max min max min max min max
- - 10,52 10,72 - - 7762 8245
1157 11.84 11,84 12,08 10,92 1116 096.96 103.04
12,01 1228 1227 1252 11,11 11,35 1038 1102
12.76 13.06 = 12,09 13,26 1213 12,41 1164 123.6
13,58

Diameter (mm)

Profile BC Profile AC Profile BF
min max min max min max
- - 10,52 10,72 - -
1157 11.84 11,84 12,08 10,92 11,16
12.01 1227 12,27 12,52 11,11 11,35
12.99 12,99 13,26 12,13 12,41
1453 14,53 14,85 13,26 1358

Mass
(kg/km)
min | max
690 733
862 Q16
923 980
1035 = 1099

1374

Mass
(kg/km)
min  max
692 735
865 | 919
926 983
1038 | 1103
1298 1378

Section mm?

min
7762
96.96
103.8
116.4
1455

N

Electrical
resistance
(Q/km)

max
0.385
0.286
0.268

0.239
0.191

Electrical
resistance
(Q/km)

max

0.309
0.247
0.231
0.206
0.165

max
8245

103.04
110.2
123.6
1545

CONTACT WIRE

Resistivity s{?gr?gteh Breaking load ;
(Q'm-10-8) (N/mm?) (kN) ELorg‘;\tlon
max min min
2778 520 404 3-10
2778 510 495 3-10
2778 500 51.9 3-10
2778 490 57 3-10
2778 470 68.4 3-10
((|)_|/ km) I(Qg ;'silgl_%/ © msﬁ ! Tensile
|gh. . conductivity SUETEn
conductivity (N/mm?)
max min min
0.278 2.395 2155 460
0.222 2395 2155 450
0.208 2.395 2155 430
0.185 2395 2155 420
0.148 2395 2155 420
vass SO sy e
(kg/km) (Q/km) (Q'm-10-8) (N/mm?)
min max max max min
690 733 0.289 2.240 460
862 916 0.231 2.240 450
923 980 0.216 2.240 440
1035 1099 0192 2.240 430
1293 1374 0.154 2.240 420

RAILWAY =
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Breaking
load (kN)  Elongation
(%)
min
357 2-8
437 2=8
44.6 2-8
489 2-8
611 2-8
Breaking ~ Elongation
load (kN) (%)
min
357 3-10
437 3-10
457 3-10
50.1 3-10
611 3-10




RIGID WIRES

Cunext Group manufactures a
wide range of railway wires used
in catenary systems, including
messenger and feeder wires.

Wires are made of copper, bronze
and aluminum.



Rigid Cu wires in accordance with standard NF C 34-110-3

Denomination

55
10.8
124
141
17.8

22
242
252
276
344
29.2

38

48

60

75

93
116
146
182
200
228
262
288
240
299
376
522

631

Cross
section (mm?)

55
10.8
124
141
17.8

22
242
252
276
344
29.2
382
483
597
749
933

1162
145.8
181.6
199.5
2278
2615
288.3
240.4
2994
3756
5217
6313

Composition
(units x mm)

7 X 1.00
7 X 1.40
7 X154
7 X 1.60
7 X180
7 X 2.00
7 X210
7 X214
7 X224
7 X 250
19 X 1.40
19 X 1.60
19 X 1.80
19 X 2.00
19x224
19 X 250
37 X 2.00
37x224
37 X 250
37 x 262
37 X 2.80
37 X 3.00
37 X315
61x2.24
61 x 250
61x 2.80
61x3.30
61x3.63

Nominal
diameter (mm)

3.0
42
45
48
54
6.0
6.3
6.4
67
75
7.0
8.0
9.0
10.0
1.2
125
14.0
157
175
183
196
21.0
22,0
202
225
25.2

29.7

Nominal mass
(kg/km)

482
942
108
123
156
193
212
221
242
301
258
337
426
526
660
822
1028
1290
1606
1764
2015
3213
2550
2130
2653
3328
4622

5593

Electrical
resistance (Q/km)

3.34
170
147
130
103
0.83
0.76
073
0.67

0.53
063
0.486
0.384
0.311
0.248
0199
0.161
0.128
0.103
0.0935
0.0819
0.0713
0.0647
0.0779
0.0625
0.0498
0.0359
0.0297

Breaking
load (kN)

231
434
499
552
699
862

924
960
1052
1310
1130
1436
1817
2244
2736
3408
4274
5212
6493
6722
7677
8813
9452
8307
10347
12226
16519
19376

RIGID WIRES
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Rigid Cu wires in accordance with standard DIN 48201-1

‘ Denomination

10
16
25
85
50
50
70
95

120

150

185

240

300

400

500

Cross
section
(mm?)

10.02
15.89
24.25
34.36
4948
4835
65.81
9327
116.99
14711
181.62
242.54
29943
400.14
499.83

Composition
(units x mm)
7 X135
7 X170
7 X210
7 X 250
7 X 3.00
19 X 1.80
19X 210
19 X 2.50
19 x 2.80
37x225
37 X250
61x225
61 % 250
61x 289
61x3.23

Nominal
diameter
(mm)

41
51
6.3
75
9.0
6.0

105

125

14.0

15.8
175

203

225

26.0

291

Nominal
mass
(kg/km)

90
143
218
310
446
437
596
845

1060
1337

1649

2209

2725

3640

4545

Breaking
load (kN)
4.02
637
972
1377
10.84
10.38
26.38
3739
46.90
58.98
72.81
97.23
120.04
160.42

200.38

Rigid Cu wires in accordance with ADIF ET03.364.158.0

Denomination

50

95

150
153
185
225
240
300

Cross
section
(mm?)

50.0

94.8

1471
153.0
184.5
224.6
236.0
304.2

Composition
(units x mm)
19 X 1.83
19X 252
37x225
37 X230
37x252
37 x278
37x285

61x 252

Nominal
diameter
(mm)

915
12.60
1575
16.10
17.64
10.46
19.95
22.68

Nominal
mass
(kg/km)

455.4

863.5

1344.5
1398.3
1686.5
2052.5
21571

27913

Breaking
load (kN)

1915

3427

5450

5695
6526
7942

8347
10392
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RIGID WIRES

BZ rigid wires in accordance with standard ADIF ET 03.364.159.8

Denomination

10
16
25
85
50
50
70
95

120

150

185

240

300

400

500

Cross
section
(mm3)

10.02
15.89
2425
34.36
4948
4835
65.81
9327
116.99
147.11
181.62
242,54
299.43
400.14

49983

Composition
(units x mm)
7x135
7 X170
7 X210
7 X250
7 X 3.00
19 X 1.80
19X 2.10
19 X 250
19 X 2.80
37x225
37 X250
61x2.25
61x 250
61x2.89
61X 3.23

Nominal
diameter
(mm)

41
51
6.3
75
90
6.0

10.5

125

14.0

15.8
175

203

225

26.0

291

Nominal
mass
(kg/km)

90
143
218
310
446
437
596
845
1060
1337
1649
2209
2725
3640
4545

Breaking
load BZ | (kN)
4.95
7.85
11.98
16.97
23.97
23.88
3251
46.08
56.68
7267
89.72
119.81
147.92
193.87

24217

Breaking
load BZ I
(kN)

5.88
933
1424
2017
28,58
2839
38.64
54.76
6757
86.37
106.63
142.40
175.80
23112

28870

Breaking
load BZ IlI
(kN)

672
10.66
16.26
23.05
3276
3243
4414
62.56
77.46
9867
121.81

162.67
200.83
264.95
330.96




_ Conductivity
(%IACS)

80%
80%
80%
80%
80%
80%
80%
80%
80%
80%
72%
72%
72%
72%
72%
72%
72%
72%
60%
60%
60%
60%
60%
60%
60%

37%

Denomination

12
16
22
35
50
70
93
116
148
182
12
22
34
48
93
116
148
182
22
35
48
65
93
116
182

116

BZ rigid wires in accordance with standard NF C

Composition
(units x mm)

7 X065/ 42X 0.54
7 X170
7 X 2.00
19 X 1.50
19 X 1.80
19 X 2.10
37 x1.80
37 X 2.00
37x225
37 X250

7 X 0.65 / 42 x 0.54
7 X 2.00
19 X 1.50
19 X 1.80
19 X 250
37 X 2.00
19X 315
37 X250
7 X 2.00
37 X110
37 %250
37x150
37 X1.80
37 X 2.00
37 %250

37 X 2.00

Nominal
diameter
(mm)

510
6.00
7.50
9.00
105
12.6
14.0
157
175

6.0
73
9.0
125
14.0
15.8
17.5
6.0
77
9.0
105
12.6
14.0

175

14.0

Nominal
mass
(kg/km)
110
142
196
303
434
593
850
1050
1330
1646
110
196
303
434
446
1050
1330
1646
196
317
434
590
850
1050
1646

1050

Electrical
resistance
(Q/km)

2.20
140
1.01
0.669
0.467
0.343
0.241
0.195
0.154
0.125
212
112
0.744
0518
0.268
0.216
0.169
0138
1350
0.857
0.620
0.462
0.320
0.26
0167

0.451

Calculated
breaking load
DaN

766
950
1300
2050
2880
3810
5620
6880
8510
10580
727
1301
14.24
2935
5358
6850
8028
10400
1397
2385
3097
4323
6042
7344
10650

8398

RAILWAY =
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RIGID WIRES



RAILWAY

SOLUTIONS

FLEXIBLE WIRES

Flexible wires are used in connections
and key locations for transmitting
energy to the catenary.

Flexible Cu wires in accordance with standard DIN 43138

Denomination
(mm?)

16
25
85
50
70
c5
120
150
185
210
240

300

Cross
section (mm2)

16.3
261
376
512
727
997
1185
150.9
1851
200.8
245.2

206.6

Composition
(units x mm)

49 X 0.65
133 X 0.50
133 X 0.60
133 X 0.70
189 X 0.70
259 X 0.70
336 X 0.67
392 X 0.70
525X 0.67
595 x 0.67
637 x0.70

637 x 0.77

FLEXIBLE WIRES

Nominal
diameter
(mm)
5.9
75
9.0
105
130
147
16.4
183
204
215
231

254

Nominal mass
(kg/km)

152
246
858
482
685
935
1120
1420
1745
1980
2320

2800

.»

Tensile stress
(N/mm?2)

< 300
<300
< 300
< 300
< 300
<300
<300
<300
<300
<300

<300

< 300 '

Flexible Cu wires in accordance with A

Denomination

95
120
150

240

Denomination

26
50
75
95
1045
147
164
95
120
150

240

Flexible Cu

Cross
section
(mm?2)
89.4
111.9

141.8

2325

wires in accordance with standard NF F55-68

Cross
section
(mm?)
26
50
75
95
104.5
147
164
89.54
11192

141.76

23247

37 X32X0.50

" Nominal
Composition )
) diameter
(units x mm)
(mm)
19X 24X 05 131
19X 30X 0.5 14.8
19 X 38 X0.5 16.4
37X32x05

" Nominal
Composition )
) diameter
(units x mm)
(mm)
19X 7 X 0.50 750
37 X7 X050 10.50
37 X7 %061 1270
37 X7 X0.68 14.30
19 X 7 X .00 15.00
37x7x0.85 17.90
37 X7 X0.90 18.35
19 X 24 X 0.50 13.10
37 X 30 X 0.50 14.80
37 X 38 X 0.50 16.40
20.50

DIF ET03.364.158.0

Nominal
mass
(kg/km)
813
1015
1286
2123
i
Nominal
mass
(kg/km)
237
452
665
870
970
1323
1537
816
1020

1292

2125

Breaking
load (kN)

18.6

29.4

Electrical

resistance

(Q/km)
0.735
0378
0.263

0.204

0.184

0131
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DROPPER

Droppers are wires designed to connect
catenary wires to contact wire,

Droppers are manufactured

—

E Bzll dropper in accordance with standard DIN 43138

in copper or bronze.

e Conductivity Denomination Cross Composition Nominal Nominalmass  Breaking
(% IACS) (mm?) section (mm?  (units xmm) = diameter (mm) (kg/km) load (N)
\ \ 62 10 06 49X 050 46 89 116
62 16 16.3 84X 050 6.2 152 116
62 25 26.1 133 X 0.50 75 346 116
62 85 376 133 x 0.60 9.0 858 167
- o~ BZ dropper in accordance with standard NF C34-110-2
- Conductivity = Denomination Cross Composition Nominal Nominal mass Electrical Breaking load
(% IACS) (mm?) section (mm?) (units x mm)  diameter (mm) (kg/km) resistance (Q/km)) (N)
7 X 0.65
80 12B 11.94 P 5 110 2.05 728
7 X 0.65
12 B 11.94 o O 5 110 212 727
Cu dropper in accordance with ADIF ET 03.364.158.0
Denomination Cross Composition Nominal Nominal mass Electrical Breaking load
(mm?) section (mm?)  (units xmm) = diameter (mm) (kg/km) resistance (Q/km)) (Kg)
25 25 8x64X0.25 7.7 234 0,738 500

~

X
oo
\"
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INTERNATIONAL
DESIGNATION FEATURES APPLICATIONS
Steel core aluminum conductors f
Conductors Composed by various aluminum and galvanized steel
wires stranded in concentric layers
ACSR
Main applications In medium, high and very high voltage overhead lines
Applicable Standards EN 50182, IEC 61089, ASTM B232 /
Aluminum conductors
Conductors Composed by various aluminum wires stranded in
concentric layers
AAC
Main applications In low voltage overhead lines and substations connections /
4 /
Applicable Standards EN 50182, [EC 61089, ASTM B231
14
Aluminum alloy conductors
Conductors Composed by various aluminum alloy wires stranded in v J
concentric layers f
AAAC
Main applications In low, medium, high and very high voltage overhead lines /
Applicable Standards EN 50182, IEC 61089, ASTM B399 :f J
Steel core aluminum alloy conductors f
Conductors Composed by various aluminum alloy and galvanized steel
wires stranded in concentric layers
AACSR

Main applications

In low, medium, and high and very high voltage overhead
lines, as cross-over or guard wire

Applicable Standards

EN 50182, IEC 61089, ASTM B711

—

—  ACSR/AW

Conductors

Aluminum-clad steel core aluminum conductors
(ARAWELD)

Main applications

In medium, and high and very high voltage overhead lines,
especially in corrosive environments

Applicable Standards

EN 50182, IEC 61089, ASTM B549




INTERNATIONAL
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DESIGNATION FEATURES APPLICATIONS
Conductors Aluminum-clad steed conductors (ARAWELD)
Composed by various aluminum-clad steed wires stranded in concentric layers

WIRES Earthing wires in distribution lines, conductors in large cross-over, and

ARAWELD Main applications ng wires | ' 9 '
electrification lines.
Applicable Standards EN 50182, IEC 61089, ASTM B416
Conductors Aluminum conductors steel supported
Existing lines. Increased transport capacity due to the substitution of the
conductors maintaining the mechanical tension and security distances.

ACSS Main applications New lines. The poles may prove more economical due to the reduced deflection
of the conductor. In case of high emergency surcharges, or when facing excessive
wind vibration. Increased distance between poles.

Applicable Standards EN 50540, ASTM B856-B857
‘ f The OPGW conductor is usually composed of a central non-metallic tubular
[ ¥ structure containing optical fibres, situated inside the aluminum tube. The tube is
Conductors surrounded by one or more layers of steel or aluminum, aluminum alloy and steel
J — alloy wires. The specific type, size and number of these wires are selected to suit
9 each individual application.
§J] . OPGW

Main applications

These wires can carry both electrical power and optical transmissions, fully utilising
the capabilities of new or existing low and medium tension network structures

Applicable Standards

UNE-EN 61.232, IEC 60.793, I[EC 60.794

W
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BUSBARS

BUSBARS

CHEMICAL COMPOSITION
Cu OF1 according to standard EN 1977.

APPLICABLE STANDARDS
EN 13601 / EN 60317 / EN 60228,
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BUSBARS

BUSBARS

Hardness Tenf,i\ii:::;?gth Elongation 100 mm (%) = Resistivity (Q-mm?2/m)
R200 (soft) 200 35 (min) 0,01724 (max)
R250 (half-hard) 250 12 (min) 0,01724 or 0,01754 (max)”
R300 (hard) 300 8 (min) 0,01754 (max) J
“Rmax = 0,01754 Q*mmz2/m from R260

Bare or tinned
Sharp, rounded and round edges
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