PUBLICLY ISO/PAS
AVAILABLE 12158
SPECIFICATION

First edition
2002-07-15

Road vehicles — Braking systems —
Temperature measuring methods

Véhicules routiers — Systemes de freinage — Méthode de mesurge des
températures

e —— Reference number
= = ISO/PAS 12158:2002(E)

©1S0 2002


https://standardsiso.com/api/?name=a52e1486403f3216492a0f1f0ecb3869

ISO/PAS 12158:2002(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this

area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event

that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© IS0 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=a52e1486403f3216492a0f1f0ecb3869

ISO/PAS 12158:2002(E)

Contents Page
o =V o R iv
L o T 0T 1o o \'
1 £ o o o - PSPPSR = S KRR 1
2 Continuous temperature measuring methods — Dynamometer and vehicle..................Cu . 1
3 Other temperature measuring Methods.........ccoccccccrriiiiin s Sl e e e 2
Annex| A (normative) Temperature measuring Methods............cccccivmriiiiiiinccccssserrr s e e e s s s ssne fee e e eensnen 3
Annex|B (normative) Installation eXamples .........ccccccemiiiiiccciseceinn e T e e s smnne e e e e sesssss s frnne e e e nnnann 5
= 0 [T o T T o] 1 7/ S PR PRORRRPRPRRRY SRR 1
iii

© ISO 2002 - All rights reserved


https://standardsiso.com/api/?name=a52e1486403f3216492a0f1f0ecb3869

ISO/PAS 12158:2002(E)

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
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rrent European regulations for the type-approval of road vehicle braking systems (ECE Regulation No. 13 [1]

and ECE Regulation No. 90 [2]) specify that “the brakes must be cold; a brake is deemed to be cold when the
temperature measured on the disc or on the outside of the drum is below 100 °C”.

The pr
in Eurd
temper
100 °C

Vehiclg
a mealr

pposed harmonized braking regulations (Draft ECE Regulation 13-H and US FMVSS 135 [3]) fdr|qpplication
pe, USA and Japan specify that “the brakes must be cold; the brakes are deemed to be(cold [when the
ature measured on the braking path of the disc or drum or inside the brake linings is between 65 °C and
on the hottest brake under test”.

, brake and brake lining manufacturers, as well as independent test institutes, are’eonscious of th¢ need for
s of measuring and recording brake temperature data during the whole test run(

This Publicly Available Specification is aimed at meeting that need, the temperature’measuring methods diven in its

clause
measu
Tables

2 having been proven over many years of practical use. It also provides-a review of possible tefperature
ring methods, which can be used to meet the limited demands of the current European regulations, in
A.1 and A.2 of annex A.
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PUBLICLY AVAILABLE SPECIFICATION ISO/PAS 12158:2002(E)

Road vehicles — Braking systems — Temperature measuring
methods

1 Scope

This Publicly Available Specification presents methods for measuring the temperature of braking systems in road
vehicles. It is applicable to both disc and drum brakes fitted on passenger cars and commercial vehiclgs, and its
methods are suitable for either dynamometer tests in the laboratory or vehicle tests on road and track.

2 Continuous temperature measuring methods — Dynamometer and vehicle

21 General
Two different, common methods may be used for measuring the temperature of brake discs and drums.

The firgt is the use of embedded thermocouples in the braking surface of the disc and drum (see Figure B.1). This
method generates a need to transfer the signal from rotating.to- stationary parts by means of slip rings or a power
supply|(battery) and telemetry. It is used on dynamometers-and in vehicles. The signal transfer from rotating to
stationary parts is not necessary if the sensors are embeddéd in the brake linings (see Figures B.2 and B.3).

The sefond method is the use of rubbing thermocouples (see Figures B.4 to B.7). A rubbing thermocouplg consists
of a thgrmo-junction loaded by a low-rate spring:against the braking surface of the brake disc or drum and|therefore
not negding slip ring contacts. The load on_‘the sensor may be up to 1 N but the temperature rise dye to self-
heating should be less than 15 °C at 50 kpi/h.

A third|method, gaining in popularity, ‘usés an infrared emission sensor operating without any contact befween the
rotating parts, and measures drum/disc temperatures without resort to slipping contacts or wearing parts.

2.2 Installation

Depengling on the measuring task, thermocouples may be installed in each brake to establish the hottest brake
temperature and rev€alvany temperature differentials.

In orddr that thextemperature indicator (nhowadays, typically a digital meter) can be placed in a convenient position
inside [the wvehicle, special extension or compensating leads should be used for connecting the measuring
thermocouple to this meter.

It is also customary to transfer the cold junction to the meter end. However, modern meters/measuring systems
include solid-state cold junction compensation for ambient temperatures between 0 °C and 40 °C — adequate for
the vehicle testing required by regulations.

© ISO 2002 - All rights reserved 1
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2.3 Calibration

Calibration is effected by adjustment of the circuit resistance (given a constant load), using an external variable
resistor. Various proprietary calibrators are available to suit particular thermocouples. These calibrators insert into
the circuit a voltage which is the same as that produced by the measuring junction at a specified temperature,
thereby allowing the external resistor to be adjusted to give a corresponding temperature reading on the meter.

A typical, practical temperature-measuring installation in which automatic cold-junction compensation is employed
has a range of 0 °C to 1 000 °C. Multi-channel recording/logging equipment may be added to the circuits (before
calibration) so as to provide a permanent record of the vehicle brake temperatures during subsequent test stages.

3 Other temperature measuring methods

The tablgs of Annex A summarize a number of different methods that may be used for measuring brake
temperatyres in order to meet the requirements of the braking regulations mentioned in the introduction.
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Annex A
(normative)

Temperature measuring methods

A1 Tranperature-measmm-statiuuua-y vehicte
See Tdble A.1.
Table A1
Method Valuation criteria

Touch method: — subjective;

— by finger; — small measuring range;

— bl hand. — poor resolution (¢old/warm decision);
— applicable mainly to drum brakes,
— decision: “brakes deemed to be cold”.

Colour changing method: — _ maximum value indicator;

— n[easuring strip; —>, single measurement;

— cpalk. ~— restricted measuring range per measuring strip;
— knowledge of temperature range for selectipn of the

suitable measuring strip required;

— restricted resolution.

Melting cone — remaining height is the value for temperature;
— temperature at the moment;
— single measurement;
— application area plain/horizontal;
— restricted resolution.

Contact thermometer — continuous measurement;

(thermocouple etc.) — measuring accuracy dependent on handling;
— high resolution;
— simple handling;
— highly practical.

© ISO 2002 - All rights reserved 3
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A.2 Temperature measurement on dynamometer or moving vehicle

See Table A.2.
Table A.2
Method Valuation criteria
Thermocouples installed in brake lining:
—  contactwith rntafing surface:
— non{contact with rotating surface — brake lining temperature measurement;

(recgess under lining surface). L .
— no slip ring required;

See docUments: US FMVSS 135 13] — conforms with ECE Regulation No 13,-AAnex 15 4b;
US FMVSS 105 1] , , I _
US FMVSS 121 18] — simple installation in drum brakes;
Japan JASO C 402 [ — installation on disc brakes depending on design;

. — high resolution.
(See F|gt||res B.6 and B.7.)

Thermogouples installed in/on disc or drum:

— confact with rotating surface; — signal transfery>from rotating to stationary| parts

. ) . necessary;

— non{contact with rotating surface (recess under disc/drum
surface). — much igstallation required;

— highvaccuracy of measurement;

— _(prior damage of the parts caused by thermogouples
possible;

=— high resolution.

Measurement between rotating and stationary parts: — mainly useful on dynamometers;

(infrared pyrometer etc.) . . . .
— easy installation (no signal transfer from rotgting to

stationary parts);

— little experience in vehicle tests.

@  ECE Regulation No. 13 requires disc/drum témperature.

b All mgthods covered in this Publicly Available Specification are suitable for verifying compliance with the requirements of ECE Rggulation
No. 13 forjtemperatures ¢ < 100 °C for(cold brakes.

4 © 1SO 2002 — Al rights reserved
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Annex B
(normative)

Installation examples

Figures B.1 to B.7 show typical test set-ups, which may be used for the test methods given in clause 2.

Dimensions’in millimetres
V 1 Z 2
( _.?!__
J ™
3 2
10
f
35 -05 25
550
Key
1 Brake disc

2 Embedded thermocouple
3 Brake drum

Figure B.1 — Typical embedded thermocouple installation
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Dimensions in millimetres
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r tube [outer diameter (OD) = 3,18 mm; inperdiameter (ID) = 2,18 mm; initial length = 4,76 mm]
ore (CB) (diameter = 2,54 mm) in braKe lining

solder on twisted ends of thermocouple

Through hole (diameter = 2,79 mm)

ocouple table with insulation (duplex wire; inner core diameter = 0,81 mm; resistance = 0,115 Q/m)
lining material

sed 1,02 mm\below ground surface, produced by further grinding.
on the«deinsulated and twisted thermocouple wires before soldering.

Ei B.2 — Tuoicalolua.tl lo.installati D brake
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Dimensions in millimetres
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Co:rper tube (see, also, Figure B.2)

e bore CB in lining material (CB diameter = 2,54 mm)
er solder on twisted end of thermocouple

bugh hole (diameter = 2,79 mm)

rmocouple cable with insulation

ke lining material

king plate

9

C brake pad
iper

essed'2,04 mm below ground surface.
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und’to a length of 3.18 mm after soldering

Figure B.3 — Typical plug thermocouple installation — Disc brake
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Figure B.4 — Typical rubbing thermocouple assembly
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Figure B.5 — Alternative rubbing thermocouple assembly
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