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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations
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-governmental, in liaison with ISO, also take part in the work. 1ISO collaborates closel
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization;

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
main task of technical committees is to prepare International Standards. DraftCinternational
pted by the technical committees are circulated to the member bodies for voting. Publica

rnational Standard requires approval by at least 75 % of the member bodies.casting a vote.

other circumstances, particularly when there is an urgent market .fequirement for such dog
hnical committee may decide to publish other types of normative doéument:

an I1SO Publicly Available Specification (ISO/PAS) represents an agreement between technica
of the parent committee casting a vote;

an ISO Technical Specification (ISO/TS) representséan agreement between the members of
committee and is accepted for publication if it is approved by 2/3 of the members of the commit

a vote.

ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confi
her three years, revised to become anjInternational Standard, or withdrawn. If the ISO/PAS of

ention is drawn to the possibility that some of the elements of this document may be the subjeq
nts. ISO shall not be held responsible for identifying any or all such patent rights.

D/TS 16553 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommi
ctrical and electronic equipment.
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TECHNICAL SPECIFICATION

ISO/TS 16553:2006(E)

Road vehicles — Data cables — Test methods and
requirements
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s Technical Specification specifies test methods, requirements for screened andyunscre

she¢athed and unsheathed twisted pair data cables, and coaxial cables intended for-use in ro
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plications. For sheathed cables, the cables are in accordance with ISO/DIS 14572)"See ISO/DI
nperature class ratings.

Normative references

following referenced documents are indispensable for thed{application of this document.
rences, only the edition cited applies. For undated referénces, the latest edition of the
cument (including any amendments) applies.

W

D/DIS 6722:2002, Road vehicles — 60 V and 600 V single-core cables — Dimensions, test md
uirements

D/DIS 14572:2006, Road vehicles — Roundy,;screened and unscreened 60V and 600V
bathed cables — Test methods and requirements for basic and high performance cables

TM D 4566, Standard Test Methods for-Electrical Performance Properties of Insulations and |
ecommunications Wire and Cable
Terms and definitions
the purposes of this-document, the following terms and definitions apply.
pacitance

perty of a_system of conductors and dielectrics which permits the storage of electrically separate
en potential differences exist between the conductors

3.2

ened, and
ad vehicle
S 6722 for

For dated
referenced

pthods and

multi-core

ackets for

d charges,

characteristic impedance
total opposition that a circuit presents to the flow of an alternating current, specifically the complex quotient of
voltage divided by current

3.3

screen (screened, electromagnetic screen)
screen of conductive material intended to reduce the penetration and/or radiation of a varying electromagnetic
field into an assigned region

34
core
assembly comprising a conductor with its own insulation (and screens if any)
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3.5
coaxial pair (Cable)
uniform transmission line consisting of two cylindrical conductors with the same axis

4 General requirements

4.1 Tests

The cables shall be submitted to the tests as specified in Table 1.

4.2 General test conditions

These shall be according to 4.4 of ISO/DIS 6722.

4.3 Ovens

These shall be according to 4.5 of ISO/DIS 6722.

4.4 Visuyal appearance

This shall be according to 4.6 of ISO/DIS 14572.

5 Dimeénsions
5.1 Outkide cable diameter

This shall be according to 5.2 of ISO/DIS 14572.

5.2 Ovality of sheath

The usage of this test according to 58 _of ISO/DIS 14572 shall be established by agreement betwgen
customer and supplier.

5.3 Thigkness of sheath

This shall be according to 5.4.0f ISO/DIS 14572.
5.4 Length of lay.of a twisted pair

5.41 Geheral

This test shaftonty be used for an unscreened twisted pair. The usage of this testshaftbe estabtished by
agreement between customer and supplier.

5.4.2 Test sample

The sheath (if any) shall be removed from a 1 m cable without allowing the ends to untwist. Other lengths may
be used depending on the cable construction.

5.4.3 Apparatus

A measuring device with an accuracy of + 1,0 mm shall be used.

2 © I1SO 2006 — All rights reserved
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Table 1 — Tests

ISO/TS 16553:2006(E)

e According | Sheathed twisted pairs |Unsheathed twisted pairs .
Clause Test description Coaxial
to ISO/DIS | screened | Unscreened | Screened |Unscreened
4 General —_ — — — — _
44 Visual appearance — A2Bb AB —_— — AB
5 Dimensions — — — — — —
5.1 Outside cable diameter 14572 AB AB — — AB
5.2 Ovality 14572 cepd CD — — —
53 Thickness of sheath 14572 AB AB — — AB
5/ Lepgth of lay of a twisted . . cD i cD .
pair
6 Electrical characteristics — — — — = —
6. Continuity 14572 ABE® ABE ABE ABE ABE
6.4 Withstand voltage 14572 ABE ABE ABE ABE ABE
6. Characteristic impedance — CD CD CD CD CD
6.4 Capacitance — AB AB AB AB AB
6.4 Specific line delay — CD CD Cb CD CD
6.4 Screening effectiveness 14572 CD — CD — CD
7 Mechanical .
characteristics o o o o o
7 Pressure test at high 14572 cD eb . . cD
temperature
7.2 Adhesion of sheath 14572 CD CD — — CD
7. Strip force of the dielectric 6722 — — — — AB
7.4 Cyclic bending 14572 C C — — C
Low temperature
8 L — — — — — —
characteristics
8. Winding 14572 AB AB — — AB
8.2 Impact 14572 CD CD — — CD
9 Resistance to abrasion 14572 CD CD — — CD
10 Heat ageing N~ — — — — —
1041 Long term ageing, 3000 h 14572 A A — — A
1012 Short term ageing, 240h 14572 AB AB — — AB
10l3 Shrinkage by heat of 14572 cD cD _ _ cD
sheath
1 Resistance to chemicals — — — -
111 Fluid compatibility-of 14572 AC AC . . AC
sheath
1112 Duraplllty ofisheath 14572 cD cD . . cD
marking
13 Resistance to ozone of 14572 c c . . c
sheath
1la Temperature and humidity 14572 c c . . c
cycling
Resistance-toflame
12 14572 AB AB — — AB
prop.
13 Artificial weathering 14572 C C — — C

2 A -Initial certification

b
c
d

e

E - In process: A test made on all cable during or after manufacture.

B - Periodic certification: The frequency of periodic testing will be established by agreement between customer and supplier.
C - Initial certification if required: The usage of “If required” tests will be established by agreement between customer and supplier.

D - Periodic certification if required: The frequency of periodic testing and usage of “If required” tests will be established by
agreement between customer and supplier.

NOTE

Fluid compatibility of sheath - Some fluids are for “Certification” and others are “If required”. See 11.1 for details.
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5.4.4 Procedure
The test sample shall be fastened to prevent untwisting. The length of five lays shall be measured, where one

lay is the axial length of one complete turn of the helix of a core in the twisted pair. The measured value shall
be divided by five to determine the average length of lay.

5.4.5 Requirement

The average length of lay shall be within the values established by agreement between customer and supplier.

6 Electrical characteristics

6.1 Continuity

This shall be according to 6.1 of ISO/DIS 14572.

6.2 Withstand voltage

This shall be according to 6.2 of ISO/DIS 14572.
6.3 Characteristic impedance

6.3.1 Geperal

The usage| of this test will be established by agreement betweenceustomer and supplier.

6.3.2 Test sample

50 mm of $heath shall be removed from each end of@a 3 m completed cable and 12 mm from each end of the
cores.

6.3.3 Apparatus

An impedance analyzer with an impedance matching balanced/unbalanced transformer (BALUN) shall|be
used to copvert the 50 Q unbalance(input to Z balanced output and a Z resistor

where

Zy i$ the required/nominal impedance of the cable in Q.
A BALUN s$hould be'used if an unbalanced test method is used to evaluate a balanced cable.

6.3.4 Prgcéedure

Calibration (refer to equipment manufacturer’'s recommended calibration procedure):

Connect the unbalanced input of the BALUN to the impedance analyzer. Set the impedance analyzer
frequency to 1 MHz. Measure the resistance of the calibrated resistor Rz (should be approximately Zy).
Connect the calibration resistor to the balanced terminals of the BALUN and record the impedance reading Zg
(should be approximately 50 Q).

4 © I1SO 2006 — All rights reserved
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Measurement:
Connect the test sample to the balanced terminals of the BALUN (connect screen, if any, to analyser ground).

Measure the impedance with the signal cores open circuited and record as Zg. Short the signal cores together
and record as Zg. Calculate the cable’s characteristic impedance using the following formula.

R
VA :Z_R’,ZO XZS
R

where

Z is calculated characteristic impedance of the cable in Q;

Rg is measured resistance of the calibration resistor in Q;

Zg is measured impedance of the calibrated resistor in Q;

Zqo is measured impedance of the test sample with the cores open circuited-in Q;
Zg is measured impedance of the test sample with the cores short cireuited in Q.
6.3.5 Requirement

The characteristic impedance of the cable shall be established by agreement between customer and supplier.
6.4 Capacitance

6.41 Test sample

Remove 50 mm of sheath and screen (if any)-and 25 mm of outer conductor (for coaxial cables) from one end
of & 3 m cable. Remove 12 mm of insulation from each of the cores.

6.4.2 Apparatus

The test shall be performed with.an impedance analyzer or equivalent set at 1 kHz.

6.4.3 Procedure

This procedure eliminates the effects of stray capacitance. Measure the test sample length (Z,).

Twisted pair “>Measure the capacitance (C,) between the two cores.

Twisted; screened pair — Measure the capacitance (C;) between the two cores, the capacitance (Cp4)
befween one of the cores and the screen, and the capacitance (Cg4) between the other core and thT screen.

Coaxial cable — Measure the capacitance (C¢) between the inner and outer conductors.

Trim the test sample to 1 m and repeat the procedure. Measure the new test sample length (L,), the
capacitance (C,), and the capacitances to screen (Cp,) and (Cgy) Where applicable. Calculate the specific
capacitance using the following formulae:

c.G-C. . _Ca=Cn2. . _Cr1-Cho

Li—Ly’ A Li-1L, 8 Li-1L,

where
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C is specific capacitance in pF/m;

Cp s specific capacitance between core “A” and screen in pF/m;
Cg s specific capacitance between core “B” and screen in pF/m;
C, s capacitance between cores or conductors for length L in pF;

C, is capacitance between cores or conductors for length L, in pF;

Ca4 g capacitance between core “A” and screen for length L, in pF;

>
)
73

is| capacitance between core “A” and screen for length L, in pF;

Cg4 g capacitance between core “B” and screen for length L, in pF;

(@)
vy)
N

is| capacitance between core “B” and screen for length L, in pF;

ig| initial test sample length in m;

iy

™~
N
17

is| second test sample length in m.

6.4.4 Refuirement

The valueg for C, C,, and Cg shall be by agreement between customer and supplier.

6.5 Specific line delay

The usage] of this test shall be established by agreemént between customer and supplier.

6.5.1 Test sample

Remove 50 mm of sheath from one end_of.a‘3 m completed cable and 12 mm from each end of the cores.
6.5.2 Apparatus

The test shall be performed with-a network analyzer.

6.5.3 Progcedure

This shall| be according to ASTM D 4566. Measure phase constant with a network analyser at 1 MHz.
Calculate gpecificrline delay using the following formula:

Q
LAY/

wx L

w is the radian frequency in rad/s;
p is the phase constant in rads;
is specific line delay in ns/m;

L is sample length in m.
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.4 Requirement

The calculated value shall be within the values established by agreement between customer and supplier.

6.6 Screening effectiveness

The usage of this test according to ISO/DIS 14572 shall be established by agreement between customer and
supplier.

7

7.1

Th

supplier.

7.2

Th

supplier.

7.3

Th

supplier. Remove the sheath and outer conductor without disturbing the dielectric.

7.4

Th

supplier.

supplier.

Mechanicatcl teristi

Pressure test at high temperature

b usage of this test according to ISO/DIS 14572 shall be established by agreement-bétween cug

Adhesion of sheath

b usage of this test according to ISO/DIS 14572 shall be established by agreement between cug

Strip force of the dielectric, coaxial cable only

b usage of this test according to ISO/DIS 14572 shall bg _established by agreement between cug

Cyclic bending

b usage of this test according to ISO/DIS 14572 shall be established by agreement between cug

Low temperature characteristics
Winding
s shall be done accarding to 8.1 of ISO/DIS 14572.

Impact

b usage-Of this test according to ISO/DIS 14572 shall be established by agreement between cug

9

Resistance to abrasion

This shall be done according to Clause 9 of ISO/DIS 14572.

10

10

Heat ageing

.1 Long term ageing, 3000 h

This test is intended to confirm the “Temperature class rating” according to 10.1 of ISO/DIS 14572.
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