RADOX® BATTERY CABLES
THINWALL, FLEXIBLE

Power cables for road vehicles, Class Cor D u:cording to ISO 6722

Operating temperature -40°Cto +125°C or +150°C

RADOX® battery cables are high temperature resistant
products with a reduced outer diameter. They are avail-
able with three different jacket materials.

The cable is highly resistant to temperature, ozone,
weathering, hydrolysis and has excellent resistance
to battery acid and cooling agents. It is also resistant
against oils, fuels and other fluids used inside and out
side of the motor compartment.

Thanks to its electron beam crosslinked RADOX®
insulation, the cable has, despite the reduced outer

diameter, excellent resistance to heat pressure and
abrasion. In addition, the RADOX® battery cable has
outstanding dielectric properties. The flame retardant
insulation does not melt or Hlow at high temperatures
and is easy o shrip.

Operating temperature -40°C to +150°C
Outstanding flexibility

Reduced outer diameter

Resistant to motor oils, battery acid and fuels
High resistance to heat pressure

Excellent abrasion resistance

Huber & Suhner




RADOX® ELASTOMER S BATTERY CABLE

MNumber of conductors 1

Cross section 495 mm2

Voltage rating &00 /1000 WV DC

Temperature range 70 C)-40°Cto +150°C (3000 h)
Min. bending radius 3 x cable dia.

Composition of cable

1. Conductor stranded bare copper

2. Insulation RADOX® Elastomer S [REMS], extruded irradiation crosslinked copolymer,
varicus colours

Characteristics and specialities

+ excellent high and low temperature resistance

* very flexible

* ozone and weathering resistance

* outstanding resistance against battery acids, diesel, various oils, engine coolant and window washer fuids
* resistance against humidity, petrol and brake fHuids

* flame retardant

* easy fo sirip and process

Application

Battery or power cable for use in road vehicle applications.

Standards
Cenduster General
150 6722 152 6722 class D, thin wall

DIN EM 13602, Cu-ETP1-A [CWOO3A)

For further technical details please refer to our data sheet.
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RADOX® ELASTOMER S BATTERY CABLE

Extract from our delivery programme

:;‘:;:;I Conducror Core ‘Weight

= construction™ Driameter resistonce @ 20 "C wall thickness Digmerer kg 100 m
n X mm maz. mm max. O km Min. mam mm ncm.
4 56 x 0.3 275 4.71 0.32 3.55x2015 415
& 84 x 0.3 33 3la 032 415 015 &.10
10 7B x 041 4.4 18z 0.53 15 10.40
15 124 = 041 5.5 1.1 050 690 =015 15.40
25 189 x 041 7 0.743 0.60 8202015 2420
35 273 x 041 e 0.527 070 SF0 020 34.50
50 385 x 0.41 o4 0.3568 0.80 MN.5=x020 48.60
7O 340 x 0.51 1na 0259 0.80 13.7 £ 025 SB.90
@5 458 = 0.51 13.7 Q198 090 160 £ 025 a9.50

* typical value x max. single wire diameter
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RADOX®: DETAILS AND ADVANTAGES

RADOX® does not mel#!

Thermoplastic insulation materials are sometimes used for automotive wiring. Products such as PVC, PP, PE, PA, TPE
and Fluorpolymers are used. These materials all have a melting point and at certain temperature peaks in specific
applications they eventually melt with the risk of creating a short circuit. RADOX® does not melt and therefore
provides an extra safety margin for automotive applications.

RADOX® withstands temperature peaks!

Since RADOX® is not melting, it will withstand temperature peaks above the defined temperature range. A typical
Automotive RADOX® cable is specified for applications between -40 and +150°C based on a lifetime of 3000 h.
Higher temperature peaks are possible, RADOX® does not melt. There is a rule of thumb that states, +10° C tem-
perature increase reduces lifetime by half (160°C/1500 h, 170°C/750 h, etc ), the converse also applies.

RADOX® extends lifetime at lower tem perature!

In general automotive cables are defined with different temperature ratings based on 3000 h. This makes sense in
most of the cases since 3000 h corresponds to 150°000 km lifetime for a car (at 50km/h average speed). If any
application asks for a longer lifetime, especially with trucks and busses, RADOX® is the choice. By using o 150°C
rated RADOX® cable at 120°C, this will extend lifetime to 24,000 h or 1,200,000 km.

RADOX® withstands low temperatures!

Automative specifications define clear temperature ranges. These ranges often start at -40°C and go vp to 100,
125, 150, 175°C, etc. The range is described as class B, C, D or T2, T3 and T4 and so on. RADOX" can do
better than that! REMS will withstand -70°C, RADOX 1555 and 155 at least -55°C. This creates other possibilities

where for example o standard PYC will not do the job.
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Automotive specifications define clear temperature ranges. These ranges often start at -40°C and go up to 80°C,
100°C, 125°C, 150°C, 175°C, etc. The range is described as class A, B, C, D, E,F, Gand H or T1, T2, T3, T4,
T5 and Té. These temperature classes are defined according to 1SO 6722, the ratings are valid for 3000 hours.

Clazz Rating Temperature Mearterialz

H -40°C to +250°C Flusropolymers

G -40°Cto +225°C Flusropolymers

F (&) -40°C to +200°C Flusropolymers, Silicone

E (5] A0S C t0 +175°C Fluoropolymers, Silicone

D (4) 40°C o +150°C Fluoropolymers, Polyesters, RADOX®
C (3) -40°Cto +125°C PE-X, TPE, PVC-X, RADOX®

B(2) -40°C to +100°C PE-X, TPE, PVC

AlT) -40°C to +857C P
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CURRENT CARRYING CAPACITY
of RADOX® 155 and REMS battery cables and RADOX® 155 SFLR single core cables

Scope
This document provides guidelines for the selection of cable crosssections with regard to the current rating for
continuous operation.

Definitions

Current load current passed through the cable during operation

Continuous operation an operation with constant current whose duration is at least long
enough fo allow the system to reach thermal equilibrium, but may
then go on indefinitely

Current rating maximum permissible current under determined operating
Permissible operating temperature maximum permissible temperature on the conduter in centinuous
operafion

General remarks

The current carrying capacity of cables depends an-

Conductor matenial (copper, copper aloy, aluminium, steel)

Surface treatment of the conductor (plain, tinned, silver plated, nickel plated)
Condcutor cross section

Thermal capacity of the insulation material

Ambient temperature

Installation mode (free in the air, in cable trays, in earth)

Accumulation (single core, several cores spaced, bundles)

Other ambient effects (sun-radiation, UV)

The conductor cross section has to be selected in such a way that the actual current load does not exceed the cur-
rent rating, i.e. the conductor temperature does not exceed the permissible operating temperature. The determining
factor is the appropriate, most unfavourable operating condition, encountered during operation over the whole
length of the cable.

Current rating under service conditions
| = lN - F_I - Fz - [3
| [A]  Current rating for continuous operation under service conditions

| [A] Current rating for continuous operation under standard conditions
f, Reduction factor for increased ambient temperature

f5 Conversion factor for deviated conductor temperature

f5 Reduction factor for multicore cables

Standard conditions for current rating
The tabled values for the current rating were calculated according to IEC 60287 for the following standard
conditions:
confinuous operafion
single circuit for 3-phase current, single conductor for 1-phase current
30 °C ambient temperature and sufficiently large and ventilated spaces, whose ambient temperature is
not appreciably increased by the heat coming from the cables.
150 °C conductor temperature
ISO &722: 3'000 h / 150 °C winding test
frequency from 0 Hz (DC) uvp to 200 Hz [AC)
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CURRENT CARRYING CAPACITY
of RADOX® 155 and REMS battery cables and RADOX® 155 SFLR single core cables

Installation in air, unrestricted heat dissipation, means that the following installation conditions are observed:

- distance of the cables from the wall, from the floor, from the ceiling = cable diameter
. distance between two adjacent power circuits 2 2 x cable diameter
. vertical distance between power circuits laid one upon ancther for individual cables

= 2 x cable diameter
for layers of cables > 200 mm
» perforated tray with a perforation > 30 % of the total surface

Open trays are continuous supports with vertical sides, but without cover. A possible perforation accounts for
< 30% of the total surface.

Closed ducts are entirely closed. Pipes belong to this category also. The max. filling degree is 70%.

Reduction factors for increased ambient temperature

Ambient temp. [°C] | 30 | 35 | 40 | As | 50 I 55
Reduction factor £ | 1 | 097 | 0.94 | I

éDldSI?Dl?ﬁlBOl ESl?DlQﬁl]GUl]DSlHGlHS

0.33 | 022

Reduction factors for different permissible conductor temperature

Conductor temp. [ C] | 150 I 140 | 130 | 120 | 1o | 100 |

Reduction factor {2 | 1 I [+ R=11 .91 | 085 079 | 0.72

Life time expectation

If crosslinked wires are used at higher temperatures than indicated by the temperature rating in 150 6722, the life
time is reduced accordingly. Analogical, the life time will increase at lower temperature. RADOX® 155 for example
has a life span of 3'000 h at a conductor temperature of +150 =C. If it is used at another temperature, life time
expectations are as follows:

Example on basis RADOX® 155, REMS and 180 °C 375 h
RADOX® 155 SFLR 170 °C 750 h
160 °C 1500 h
150 °C 3000 h
140 °C &000 h
130 =C 12000 h
120 °C 24000 h
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CURRENT CARRYING CAPACITY

of RADOX® 155 and REMS battery cables and RADOX® 155 SFLR single core cables

Installation methed

| Connecting lead in free air or perforated tray

NMumber of zimultane-
cus loaded conductars

@OOLEE)

on each tray 2 3 4 & 8 10 16 20 4 &
Reduction factor F3 0.87 081 0.78 Q75 0.74 073 0.72 0.7 Q7 0.62
Copper conductor crozz
zection mm2 Current carrying capacity in [A]
0.35 14 139 13.0 12.5 12.0 11.8 1.7 11.5 114 1.4 °9
Q.50 21 18.3 170 1&6.4 15.8 15.5 15.3 15.1 142 149 13.0
0.75 27 24 22 22 21 20 20 20 20 20 17
1 3z 28 24 25 24 24 24 24 23 23 20
1.5 41 3é 34 32 31 31 30 30 30 30 26
2.5 58 49 4& 44 42 42 41 41 40 40 35
4 76 &7 a2 S0 57 57 56 55 54 54 48
& o8 86 80 77 74 73 72 71 70 70 &1
10 143 125 116 nz 108 106 105 103 102 102 89
16 192 168 156 150 144 143 141 13%¢ 137 137 120
25 255 222 207 192 122 182 187 184 182 182 159
35 320 279 260 250 240 237 234 231 228 228 199
50 408 355 N ne 306 302 298 294 290 290 253
70 513 447 416 401 385 380 375 370 345 3465 319
95 &23 543 505 486 458 462 455 449 443 443 387
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CURRENT CARRYING CAPACITY

of RADOX® 155 and REMS battery cables and RADOX® 155 SFLR single core cables

Continuous current rating
conductor temperature +150 °C, ambient temperature +30°C

OIOCO©)
O@EEEE)

8 10 14 20 4 & a8 10 145 20 4 & 8 10 14 20
Q.57 0.53 0.47 .45 Q.67 Q.59 054 Q.50 0.45 0.43 71 .58 052 0.48 .41 038
21 8.5 75 7.2 107 G4 8.6 8.0 72 6.9 11.4 93 8.3 vy 6.6 6.1
12.0 111 2 .5 141 12.4 11.3 10.5 9.5 2.0 14 12.2 10.9 101 8.6 8.0
1é 15 13 13 1% 14 15 14 13 12 20 14 15 13 12 11
1% 17 14 15 22 19 18 16 15 14 23 19 17 16 14 13
24 22 20 12 28 25 23 21 12 18 30 24 22 20 17 14
32 30 27 24 38 34 31 28 26 25 40 i3 30 27 23 22
44 41 36 35 51 45 42 38 35 33 54 45 40 v 32 29
58 52 47 45 &b 58 53 49 45 43 70 57 51 48 41 38
82 & &8 a5 b 85 78 72 &5 &2 102 83 75 &9 59 55
o 102 1 87 122 114 104 Qb 87 83 137 112 100 3 e 73
148 136 120 115 171 151 138 128 115 o 182 148 133 123 105 o7
183 170 151 144 215 189 173 160 144 128 228 186 167 154 132 122
233 217 122 184 274 241 221 204 184 176 290 237 213 124 168 156
293 272 242 23 344 303 278 257 23 221 3485 298 267 247 21 125
3546 331 293 281 418 368 337 312 281 268 443 362 324 300 256 237
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CURRENT CARRYING CAPACITY

of RADOX® 155 and REMS batery cables and RADOX® 155 SFLR single core cables

Installation metheod

=n '“ﬂﬂr or Wﬂ“

fixed on a ceiling or under floar

ry
oder % vy L
@00 ®) :@.) @@@@
M/ ©
Mumber of zimultane-
ous leaded conductors
on each tray 2 3 4 2 3 4 5 & 7 8
Reduction factor F3 0.85 o7e 0.75 0.95 0.81 0.72 0.68 066 0.64 0.63 0.62
Copper conductor crozz
zection mm? Current carrying capacity in [A]
0.35 13 1.1 10.3 .8 12.4 10.5 .4 8.8 8.6 83 8.2 8.1
0.50 17 145 13.4 12.8 16.2 13.8 12.2 1.6 11.2 10.¢ 107 10.5
0.75 23 20 1% 18 22 1% 17 14 14 15 15 15
1 27 23 22 21 26 22 20 19 18 18 18 17
1.5 34 29 27 24 33 28 25 24 23 22 22 22
2.5 48 41 38 36 46 39 35 33 32 31 31 30
4 &8 58 54 51 &5 56 4G 47 45 44 43 43
[s] 87 74 1) o1+ 83 71 a3 s8] 58 5& 55 54
10 128 109 102 Q& 122 104 @3 88 85 82 a1 80
& 173 148 137 130 165 141 125 118 115 111 109 108
25 231 197 183 174 220 188 a7 158 153 148 146 144
35 292 249 231 219 278 237 211 199 193 187 184 182
50 373 318 295 280 355 303 2469 254 247 239 235 232
70 471 401 373 354 448 382 340 321 31 302 297 293
25 573 488 453 430 545 465 413 320 379 367 361 356
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CURRENT CARRYING CAPACITY

of RADOX® 155 and REMS battery cables and RADOX® 155 SFLR single core cables

in conduit, in a void or in a pipe

Continuous current rating
conductor temperature +150 °C, ambient temperature +30°C

=9 1 2 3 4 5 = 7 8 ? 10 12 14 14 20
0.6 1 0.80 0.70 065 0.60 0.57 0.54 0.52 0.50 .48 045 0.43 0.41 D.38
A 10.0 8.0 70 &.5 6.0 57 54 52 5.0 4.8 4.5 4.3 4.1 38
10.4 15.0 12.0 10.5 .8 2.0 8.5 8.1 7.8 7.5 72 5.8 6.5 6.2 57
15 20 & 14 13 12 12 1 10 10 e @ i 8
17 24 20 17 16 15 14 13 13 12 12 11 11 10 10
21 30 24 21 20 18 8 17 1& 15 15 14 13 13 12
30 39 32 Z28 26 24 23 22 21 20 19 18 17 14 15
42 54 44 38 36 33 31 30 29 27 26 25 24 23 21
54 70 5& 40 45 42 40 38 37 35 34 32 31 29 27
79 2?5 76 &7 o2 57 55 52 50 48 4& 43 41 39 37
1046 131 105 o2 846 7o 75 71 &% 56 &3 59 57 54 50
141 175 140 123 114 105 100 = 2?1 88 84 7 -] 2 o&F
179 217 174 152 142 131 124 118 113 109 105 8 @4 B89 B3
228 273 219 192 178 164 156 148 142 137 132 123 1na 1z 104
288 342 274 240 223 206 195 185 178 171 145 154 148 141 130
350 424 340 297 276 255 242 229 221 212 204 191 183 174 162
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REELS, COILS AND PACKAGING

Theoretical Capacity for De|ivery on Reels

[-]

] k-
Legend
d1 = Flange diameter (mm] | ¥
d2 = Core diameter [mm) @ - 1 it
d3 = Borehole diameter {mm)
LT = Qutside width (mm) +
. - . I Lt
L2 = Winding width {mm)
Reel Plastic reel Plastic reel Plastic real Pl Phywood Phywood wWooden ‘Wooden Reusable Reusable
Type Mo 7 DIN 250 L355 real LA5O real LSOO real LHLF 1O reel LHL real LHL MPS coil MNPS coil
Q00 1050 250x400 A00 A0
{ckz2) [Cra)
A
__ |
X
M
|
d1 {mm) 172 250 355 450 S00 710 P00 1250 A 400
dZ {mm) &5 150 180 200 250 380 450 550 208 - 260 7t - 2460
L1 {mm] 1353 200 a7 244 321 430 545 o8 313 463
L2 {mm] 130 1560 142 228 305 400 450 &00 250 400
d3 |mm) &0 22 34 50 50 az 82 az 8o a0
Tara (kg| 01507 071 1.04 248 3s 1 3a 53 24 2.7
Cable Cable length per delivery reel {m)
dia-
meter
{mm]
1 2000 3IF00 F200
2z 500 20 1800 5500
4 130 230 A&0 1400 2200 SA00
10 212 S50 1000 2800 AF00 8000
120 350 S50 1200 2000 4500
- - ~ For details about length,
0 240 380 1050 1700 3000 instruction manual and
12 150 250 7:3 'IEDD 2900 I:ICCESS»DriES I:I‘ik {Dr SEPEI’GTE
documeniation.
14 120 180 &40 880 1500
1& 140 420 [=1-18] 150
1a 10 330 530 210
20 2460 A20 Fo0
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