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Abstract Part 3.3: Wheel Brake

This prostep ivip (PSI) / VDA recommendation was drawn up by the Functional Data Exchange (FDX)
working group and defines a standard format and a machine-readable specification of a data model/data
format for the transfer of functional data (e.g., characteristic diagrams, characteristic curves,
characteristic values) between customers and their suppliers.

It enables the exchange of highly structured data. This recommendation aims at facilitating consistent
and efficient implementation of these processes in the automotive industry.

Objectives:
e Harmonization of the exchange of functional data between OEMs and suppliers
e Improved quality and availability of functional data for CAE/simulation purposes
o Elimination of discrepancies in functional data between ordered and delivered data
e Higher level of automation for data generation, data exchange and data use

Disclaimer

prostep ivip documents (PSI documents) are available for anyone to use. Anyone using these documents
is responsible for ensuring that they are used correctly.

This PSI documentation gives due consideration to the prevailing state-of-the-art at the time of
publication. Anyone using PSI documentations must assume responsibility for his or her actions and acts
at their own risk. The prostep ivip Association and the parties involved in drawing up the PSI
documentation assume no liability whatsoever.

We request that anyone encountering an error or the possibility of an incorrect interpretation when using
the PSI documentations contact the prostep ivip Association (psi-issues@prostep.org) so that any errors
can be rectified.

Copyright

[.  All rights to this PSI documentation, in particular the right to reproduction, distribution and
translation remain exclusively with the prostep ivip Association and its members.
Il.  The PSI documentation may be duplicated and distributed unchanged in case it is used for
creating software or services.
Il It is not permitted to change or edit this PSI documentation.
IV. A notice of copyright and other restrictions of use must appear in all copies made by the user.

FDX Recommendation 2023 / PSI 20 Part 3.3 2



Automated Functional Data Exchange in the Automobile Industry prostep ivip Recommendation

Table of Contents

LI Lo T LW T2 T o P 5
1.1 Background and ODJECHIVES .......ooi ittt e e e e e e e e e e eaa e s 5
1.2 Structure of the VDA recommendation.......... ..ot 5
1.3 FOormatting CONVENTIONS ..ot e e ettt e e e e e e e e e e e e ennaeeaaa s 5

2 0= 4 oY TSR 6
2.1 CoOrdiNAte SYSIEIMS ... ettt ettt e e ettt e e e s et e e e e e e e anbeeeeaeeeannrneeeeeaane 6
2.2 Conventions for operational SIgNS .......... e 6

3 Part Specific Information {AddINfOPartSPec} ..o sccccsccc s 6

4 Test Equipment Setup {Test EQUIPMENt} ..o ssmnnnn e e 8

5 Test Equipment Parameters (part-specific) {Test Sequence} ........ccccccciierrmmmmrrrrrrrer s 9
LT B CT=Y o1 TR SUUPRRRN 9

ot I O F= 1S3 o= 4o o RPN 9
5.1.2 Specifying data POINTS ... a e e e 9
5.2 Preconditioning — Dynamometer {TPMDYNOPC} ... 9
5.2.1 Bedding-in or burnishing procedure of wheel brakes {TPMDynoPC} ...........ccccooiiiiiiiniennis 9
Lo B =T o] oo =T o 1 =S TR SUPPERRN 9
5.3.1 Measurement — Dynamometer {TpmDYNOMS} ... 9
5.3.2 Wear Test Procedure SAE-J2707 {TPMBrkWearMS} ... 12
5.3.3 Volume Consumption {TPMVoICOoNSUMPLION] .......ccuiiiiiiiiiiiee e 12
5.4 Environmental Parameters {EnvironmentPara} ..o 13
5.4.1 Environmental Temperature {EnvironTempPara} ...........ccooiiiiiiiiiiiiiie e 13
5.4.2 Air Flow {ENVIroNAIFFIOWPAra} ............oiiiiiiiiii et e eee e e 13

LS 1S3 T L= - | - 14

6.1 Functional Data (part-specific) {FunctionalData} ............cc..cooiiiiiiiiiiii e 14
6.71.1 Friction value CRAracCteriStiC................ou it 14
6.1.2 Brake lining wear characteriStiC ...........coooi i 16
6.1.3 Low VeloCity frICHION CUIVES .....cooi it e a e 17
6.1.4 Volume Consumption of Brake Caliper............cooi it 18

6.2 Derived Characteristics (part-SpeCifiC)........ccuuiiiiiiiiiiai e 19

A0 o X=31 Vo T 2-L=T 1 T T 1S 20

8 Table of AttribULES ........ccceeeeeeriiere s r s e e s s s e s s s s mmmmnmnnn e nn e e e e e e e nnnnnnes 20

FDX Recommendation 2023 / PSI 20 Part 3.3 3



Automated Functional Data Exchange in the Automobile Industry prostep ivip Recommendation

Figures

Figure 6.1: Geometrical terms of @ diSC Drake...................ccccccooiiiiiiiiiiiiiiie e 14
Figure 6.2: Friction coefficient at pressure applies..................ccoccooiiiiiiiiiiiiii i 14
Figure 6.3: Friction coefficient OVer temPerature ... 15
Figure 6.4: Field of friction coefficient over pressure and temperature...............c.cccoecoveeiiiiniicenaeeees 16
Figure 6.5: Velocity dependent characteristics of the friction coefficient ..................ccccccovvvrvvveeeenninnnn.n. 18
Tables

Table 6.1: Example Of MapPBIKFIICVAL ...ttt e e eee e e 16
Table 6.2: Example of brake lining wear CharacCteriStiC. ... 16
Table 6.3: Example of a velocity dependent friction coefficient measurement ................cccccvvvveeeeeeennnnn.. 17
Table 6.4: Example of volume consumption (CurveVolConsCaliper) ............ccoucceeiiiiiiiiiiiaaieiieeeaen 18
Table 6.5 Characteristic values from AK MaASTE ............c.uueii ittt 19

FDX Recommendation 2023 / PSI 20 Part 3.3 4





