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IS0 (the International Organization for Standardization) is a worldwide federation of national standards bodies (IS0 member bodies]. 
The work of preparing International Standards is normally carried out through IS0 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, governmental and non-qovernmental, in liaison with IS0 also take part in the work. 

The main task of IS0 technical committees is to prepare International Standards. In exceptional circumstances a technical committee 
may propose the publication of a technical report of one of the following types : 

- type 1, when the necessary support within the technical committee cannot be obtained for the publication of an International 
Standard, despite repeated efforts; 

- type 2, when the subject is still under technical development requiring wider exposure; 

- type 3, when a technical committee has collected data of a different kind from that which is normally published as an 
international Standard (“state of the art”, for example). 

Technical reports are accepted for publication directly by IS0 Council. Technical reports types 1 and 2 are subject to review within 
three years of publication, to decide if they can be transformed into International Standards, Technical reports type 3 do not 
necessarily have to be reviewed until the data they provide is considered no longer valid or useful. 

ISO/TR 7662 was prepared by Technical Committee ISO/TC 22, Road vehicles. 

The reasons which led to the decision to publish this document in the form of a technical report type 2 are explained in the 
Introduction. 

0 Introduction 

This Technical Report is based on existing data on the method of determination of the thermal conductivity of materials for building 
and construction. 

No experience has yet been acquired by industry on the application of the method to those materials constituting brake linings 
especially taking into account the extremely high service temperatures. For this reason the document is published as a technical 
report, type 2. 
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1 Scope 

This Technical Report describes a method of determining the thermal conductivity of homogeneous materials or the thermal 
resistance of coated materials by means of the guarded hot-plate apparatus by applying it to brake linings for road vehicles. 

The hot-plate apparatus is suitable for materials in the form of flat sheets. The measuring method used is suitable not only for 
homogeneous materials but also for more or less homogeneous porous, fibrous, granulated or coated materials. 

2 Field of application 

The method given in this Technical Report applies to materials with a thermal conductivity below 2 kcal/(m.h.°Cl [2,3 W/(m.KH. 

3 Definitions 

For the purposes of this Technical Report, the following definitions apply. 

3.1 thermal conductivity, A: Property of a material which determines the magnitude of the heat flux which, in a given 
temperature field, flows through the test area under the action of the temperature gradient assumed to be effective in a direction 
perpendicular to the area concerned. 

3.2 thermal resistance, R: Thermal resistance of a material coat of thickness d, equal to d/A. 

4 Units 

Thermal conductivity, A, is expressed in kilocalories per metre hour degree Celsius [kcal/m.h.°CN or in watts per metre kelvin 
[W/(m.K)I. 

Thermal resistance, R, is expressed in square metres hours degree Celsius per kilocalorie (m*.h.°C/kcal) or in square metres kelvins 
per watt (m*.K/W). 

Tables 1 and 2 provide conversions into other units in each case. 

Table 1 - Conversion of units for thermal conductivity 

kcal/(m.h.°C) cal/(cmsSoC) W/(cm.K) W/tm.K) 

1 kcal/(m.h.°C) 1 0,002 778 0,011 63 1,163 

1 cal/(cm.s°C) 360 1 4,186 8 418,68 

1 W/tcm.K) 66.98 0,238 8 1 100 

1 W/(m.K) 0,869 8 0,002388 0,Ol 1 I 

Table 2 - Conversion of units for 
thermal resistance 

5 Method of determination 

5.1 Principle 

Determination of the thermal conductivity of specimens of sheet form from the heat flux and measuring the temperature difference in 
the steady-state condition, and the specimen dimensions. 

5.2 Determination 

52.1 Two-plate method 

In the method using the two-plate apparatus (see figure I), the mean thermal conductivity is found from two specimens of sheet form 
which are arranged symmetrically on either side of a hot-plate, From the opposite outer surfaces of the specimens, the heat is con- 
ducted away by cooling plates. To prevent heat losses to the side, the hot-plate is surrounded by a hot ring the inside surface 
temperature of which shall be the same as the temperature of the hot-plate. 
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Figure 1 - 500 mm apparatus for the two-plate method (standard apparatus) 

5.2.2 Single-plate method 

As an alternative to the test using the two-plate method, another method using a single specimen of sheet form for determination of 
thermal conductivity is also permissible. In this case the outer side of the hot-plate is shielded by another hot-plate (see figure 2). 
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Figure 2 - Test arrangement for the single-plate method 

6 Test apparatus 

6.1 Hot-plate apparatus (standard appaiatus - see figure I), using a square hot-plate of 500 mm side length- Provided that the 
materials to be tested are sufficiently homogeneous, the tests can be made with smaller hot-plates including circular shapes, The 
length of side or diameter of such plates shall not be smaller than 120 mm. 

The width of the hot ring shall be not less than 0,25 x the side length of the hot-plate (i.e. 125 mm for the standard apparatus). 

For the standard apparatus the gap between the hot-plate and the hot-ring shall normally not be larger than 5 mm, or 2 mm in the 
case of apparatus with hot-plates of the smaller type (see 11.1.2). 

The cooling plates or the shielding hot-plate shall cover the hot-plate and hot ring. The material used for the hot-plate shall be hot, and 
cooling plates shall be so treated that they have an emission index of not less than 0,8. 

The hot-plate and normally the hot ring also shall be electrically heated. 
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