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TYDEX

1. Introduction

1. Introduction

The Tyre Data Exchange Format (TYDEX) has been developed and unified by an

international tyre working group to make the tyre measurement data exchange

easier.

This format can be used by anybody without special permission and without paying

any licence fee.

Proposals for further extensions to this format should be given to the chairman of the

TYDEX Working Group, to persons listed below or to other members of this group.

Jan J.M. van Oosten (Chairman of the TYDEX Working Group TM-TM)

TNO Road-Vehicles Research Institute
P.O. Box 6033

NL-2600 JA Delft

Phone: +31 15 269 6420

Fax: +31 15 269 7314

Dipl.-Ing. Hans-Joachim Unrau

Universitat Karlsruhe (TH)

Institut fir Maschinenkonstruktionslehre und Kraftfahrzeugbau
Kaiserstr.12

D-76128 Karlsruhe

Phone: +49-721/608-3795

Fax: +49-721/608-6051
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1.1 Participating Companies

1.1 Participating Companies

Following companies or institutes are supporting the TYDEX file format described

here:

BMW AG

Robert Bosch GmbH
Centro Ricerche FIAT
Continental AG
Daimler-Benz AG
FTH Esslingen

Ford Werke AG
Goodyear S.A.

IPG GmbH
Mercedes-Benz AG
Michelin

NedCar

Porsche AG

PSA
Steyr-Daimler-Puch
Toyota (TCL)
Volkswagen AG
Volvo Car Corp.
Volvo Truck Corp.
TNO

University of Berlin
University of Delft
University of Karlsruhe
University of Vienna

Germany
Germany

Italy

Germany
Germany
Germany
Germany
Luxembourg
Germany
Germany
France

The Netherlands
Germany
France

Austria

Japan

Germany
Sweden
Sweden

The Netherlands
Germany

The Netherlands
Germany
Austria
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2.1 General Remarks

2. Description of the File Structure

An example of the file structure can be seen in chapter 2.4.

The proposed file extension of the TYDEX data file is .tdx (e.g. a complete file name
may be MEASO01.TDX) .

2.1 General Remarks

The keywords, the physical units and all other text may be written either in upper or in
lower case letters or mixed (TIME=Time=time). The 8-bit ANSI-ASCII character set

has to be used. National character sets are not allowed.

Each record line may be 80 characters long except the *MEASURDATA, the
*MODELCOEFFICIENTS and the *MODELOUTPUTS sections for which it will be
more comfortable to have one line per sample. In that case the record length may be

up to 255 characters.

Blank lines are ignored. They can be used to structure the file and to improve its
readability.

Comments can be given in lines starting with ! (exclamation mark). These lines may
have any position in any block of the file, but they will be ignored during reading the
file. These comment lines may be helpful to add remarks using an editor.

Example:

Col um
1 11 41 51 61 71

! The rest of this line is comment that will be ignored during reading
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2.2 Keywords

2.2 Keywords

Every keyword (except **MODELEND and **END) is the header of a section

containing special information on the data.

The data file may consist of up to 12 keywords:

*HEADER
*COMMENTS
**CONSTANTS
*MEASURCHANNELS
*MEASURDATA
*MODELDEFINITION
*MODELPARAMETERS
*MODELCOEFFICIENTS
*MODELCHANNELS
*MODELOUTPUTS
*MODELEND

**END

L 4 All keywords start in column 1 with 2 asterisks. They may be written in lower,
upper case or mixed case letters (HEADER=Header=header). They must not
contain any blanks.

2 The keywords *HEADER and *END must appear in every file. The other

keywords are optional.

4 If sections concerning the tyre model are used, the keywords
*MODELDEFINITION and *MODELEND must appear.

2 Only one **CONSTANTS section is allowed in one data file. This
*CONSTANTS section is valid for all sections referring to the measurement

and the model.
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2.2 Keywords

If *MEASURCHANNELS is given also a **MEASURDATA section must occur.
Only one *MEASURCHANNELS and one *MEASURDATA keyword is

allowed.

If sections concerning the tyre model are used they have to be pooled in one
block. In the beginning of this block the section *MODELDEFINITION
appears, in which the used tyre model is defined and a model reference code
Is shown to avoid mistakes. In the end of the block *MODELEND appears so
that it is clear that all sections between **MODELDEFINITION and
*MODELEND are related to one tyre model.

Several blocks of MODEL sections are allowed. This makes it possible to
describe lateral force and aligning moment models in consecutive sections
within the same file.

If more than one block of MODEL sections is used in one file, the connected
*MODELDEFINITION and *MODELEND also appears several times. The
blocks have to refer to the same testing conditions, i.e. to the same
*CONSTANTS section.

For certain tyre models, the mixing of model and measurement data does not
appear to be sensible. If model data concerning these tyre models is to be
stored in TYDEX format, the keywords *MEASURCHANNELS and
*MEASURDATA do not appear.

2.2.1 *HEADER

This section contains information to identify the measurement. It is suitable for the file

management.

2 This keyword must occur in every TYDEX data file !

L 4 It must be the first keyword.

L 2 It may be written in lower or upper case letters or mixed.
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2.2 Keywords

This section consists of only 5 parameters, as shown in the following example:

Col um

1 1 41 51 61 71
** HEADER

RELEASE Rel ease of TYDEX- For mat 1.3

MEASI D Measurement | D 05039ABC

SUPPLI ER Data Supplier M CHELI N

DATE Dat e 26/ 01/ 97

CLCKTI ME C ocktime 09: 50

For further details, see chapter 2.5.1 .

2.2.2 **COMMENTS

This section contains information which cannot be put into other blocks or which is
additional user information. This block will be read in during the postprocessing

phase and can be printed or plotted (instead of comment lines starting with ,,I).

4 Lines after this keyword have free format. They can be generated by a

computer program as well as using an editor.

2 An unlimited number of comment lines is allowed. This section ends one line

before the next keyword starting with 2 asterisks (**).

4 In this section the quality of the model-to-measurements-fitting can be

specified.

2.2.3 **CONSTANTS

This section contains measurement and model data and character information which
is constant for the whole measurement or model given in this file. Normally, all
information about tyre, rim and test conditions is given in this section if a parameter
has been defined (see chapter 2.5). If any information is unknown it can be omitted
although there is a parameter. However, the user should be endeavoured to give all

information available for the parameters which have been defined.
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2.2 Keywords

Numerical values given in the **CONSTANTS section instead of the
*MEASURDATA or *MODELOUTPUT sections save disk space, but they can be
used as if they were measured or modelled (e.g. by expansion to a full vector during
postprocessing).

L 2 The number of constants is not limited.

L 4 The names of the constants are fixed and have definite meanings to use them

for an automated postprocessing system (see chapter 2.5.2).

The given physical unit makes it possible to switch automatically to another unit.

The **CONSTANTS section has the following format:

Col um

i - » S 51 61 71
PPPPPPPP  text uni t val ue

using

pppppppp parameter (see parameter list below)
can be written in upper case, lower case or mixed case letters
max. 8 characters long

starting in column 1

text channel text, either in English or in another language
spelling not fixed, max. 29 characters long

starting in column 11

unit physical unit (see list of allowed physical units below)

starting in column 41

value may be either a numerical value or a text string (depending on
parameter)

starting in column 51
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2.2 Keywords
Example:
Col um
1 11 a1 51 61 7
AMBI TEMP Anbi ent Tenperature deg C 25

The parameter AMBITEMP defines the ambient temperature in degrees Celsius,

which was 25 °C during the whole measurement.

2.2.4 **MEASURCHANNELS

This section contains only measured (time dependent) data. The section gives the
channel text, the unit and (if necessary) factors for the conversion into physical units.

The unit codes and their spelling are defined in chapter 2.3 .
L 4 Only parameters with numerical values are allowed.
L 4 The number of channels is not limited.

L 4 The names of the variables are fixed and have definite meaning to use them

for an automated postprocessing system (see chapter 2.5.2).

The given physical unit makes it possible to switch automatically to another unit.

The *MEASURCHANNELS section has the following format:

Col um

1 11 41 51 61 71
PPPPPPPP  text uni t a b c
using

pppppppp parameter (see list in chapter 2.5)
can be written in upper case, lower case or mixed case letters
max. 8 characters long

starting in column 1
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2.2 Keywords

text

unit

channel text, either in English or in another language
spelling not fixed, max. 29 characters long

starting in column 11

physical unit (see list of allowed physical units in chapter 2.3)

starting in column 41

factor to convert the measured values into physical values
starting in column 51

can be omitted (default: 1)

offset to shift the measured values
starting in column 61

b has the same unit as d

measured

can be omitted (default: 0)

offset to shift the physical values
starting in column 71
¢ has the same unit as dphysical

can be omitted (default: 0)

The following formula is used to convert the measured values into physical values:

using

*

dphysical =a- ( Omeasured + D ) +C

dphysical physical value

dmeasured Measured value (e.g. integer values)

If 'b* or 'c' or both are given 'a’ has to be set to 1 explicitly.

TYDEX-Format Reference Manual, Release 1.3
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2.2 Keywords
Example:
Col um
1 11 a1 51 61 7
TRDTEMP Tread Surface Tenperature deg C 1 0 -273.15

The measurement values in the *MEASURDATA section (see below) have to be

changed using the following formula to convert them into degrees Celsius (°C):
dphysical = 1 * ( dmeasured + 0) - 273.15

(in this special case the measured values are given in Kelvin).

2.2.5 *MEASURDATA

In this section all measured data is given sample by sample.

L 4 All measured data is listed in the same order as in the *MEASURCHANNELS

section.
L 4 Every new measurement sample starts in a new line.

4 The format of the values in this section can be integer or real, but all values
have to be separated by at least one blank.

The number of values per line corresponds to the number of channels in the
*MEASURCHANNELS section. If there is not enough space to put all values of one
sample into one line, the number of measurement values per line can be given after
the *MEASURDATA keyword as follows:

** MEASURDATA nn

with

nn number of measurement values per line
nn is separated by at least 1 blank from *MEASURDATA

can be omitted (default: all values in one line)
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2.2 Keywords

This feature makes it possible to store an unlimited number of channels in the data

file.

Example:

The measurement consists of 20 measurement channels (20 values per sample), but
only 8 values can be put into one line. The *MEASURDATA section starts as follows

(only 2 samples are shown):

** MEASURDATA 8

1231. 7 8467. 3 0. 02604 329.6 -142E3 0.01828 17. 947 182.9
48. 9274 27.2 2483 -3.192 -93716 -1024 +4. 7E- 3 9376.
111.11 222.22 3333.3 4444, 4
1231. 7 8467. 3 0. 02604 329.6 -143E3 0.01828 17. 947 182.9
48. 9274 27.2 2483 -3.512 -93716 -1024 +4. 7E- 3 9179.
111.11 222.22 3333.3 4444, 4

This format is not very clearly arranged, but there is no problem to read the data set

with a computer program automatically.

2.2.6 *MODELDEFINITION

This section is the first one for a model description. The first line is formatted and
contains the keyword MODELREF followed by the name of the model in column 11,
the supplier's model reference code in column 41 and the supplier name in column
51.

Example:

Col um

s Y « S -+ SR - S 71
** MODELDEFI NI TI ON

MODEL REF | PG Tl RE 3.6 | PG
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2.2 Keywords

The following lines in this section are used to define which are the inputs and the
outputs of the model. For input data, the minimum and maximum values allowed for

each parameter can be specified in order to lay down a validity domain.

The unit codes and their spelling are defined in chapter 2.3.

2 The number of lines is not limited.

L 4 The model supplier is allowed to use variables not mentioned in the parameter
list (see chapter 2.5), but in this case he is obliged to give a definition to his

customer.
The given physical unit makes it possible to switch automatically to another unit.

The second and the following lines in the *MODELDEFINITION section have the

following format:

Col um
1 11 41 51 61 71
PPPPPPPP  text uni t f mn max
using

pPPPPPPPP parameter
can be written in upper case, lower case or mixed case letters

max. 8 characters long

starting in column 1

text text, either in English or in another language
spelling not fixed, max. 29 characters long

starting in column 11

unit physical unit (see list of allowed physical units in chapter 2.3)

starting in column 41
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2.2 Keywords

f indicator for input / output of the model
‘out’ denoting output data of the model
'In' denoting input data of the model

starting in column 51

min minimum value allowed for the input channel

starting in column 61

can be omitted (default: no limit)

no value for output channels

max maximum value allowed for the input channel
starting in column 71
can be omitted (default: no limit)

no value for output channels

If some specific information about the model has to be given to the user of the model
(e.g. the quality of the model-to-measurements-fitting) it may be transmitted as

comment lines.

Example:

Col um

1 11 41 51 61 71
** MODELDEFI NI TI ON

MODELREF Pacej ka Magic Formul a (FYH) ADY9006A M CHELI N

FYH Lateral Force N out

FZH Vertical Force kN in 0.5 10
SLIPANGL Slip Angle deg in -9

I NCLANGL I nclination Angle deg in -5

!

| Quality identification of the nodel — -----

I ETR Resi dual Standard Devi ation N 55. 10

I TAUXERR FError Ratio % 2. 47

I ECARTMAX Maxi mum devi ati on N 118. 45
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2.2 Keywords

2.2.7 **MODELPARAMETERS

This section contains the list of named parameters necessary to describe the tyre

model. Each line is formatted and contains one single parameter. This section is

particularly dedicated to models which are using parameters with physical meanings

(example: IPG-TIRE, BRIT). The format is similar to the one used for the

*CONSTANTS section.

The number mm of parameters is indicated in the line *MODELPARAMETERS after

the keyword.

** MODELPARAMETERS nmm

The number mm is separated by at least 1 blank from *MODELPARAMETERS.

51 61

165

71

Example 1:

Col um

5 . - X O - S 1
** MODELPARAMETERS 8

OVALLDI A Overall Diameter ~~ pmm 576
ITEYWMWY ___ Relat. G/HFrict. Coeff. F¥v _____________039
ITEXAVMY _ Relat. G/HFrict. Coeff. FXA ____________ 09
ITEXDVMY __ Relat. G/HFrict. Coeff. X0 ________ 0.9

Ivs ) Vertical Stiffrness _______________________175000.0
1™V ) Vertical Danping _________________________500
ITRLLO | Rel . Relax.-length Longitud. ~___ ~ 0.05
ITRLLA_ Rel . Rel ax. .-Llength Lateral ________________0.5
Example 2:

Col um

1 11 41

** MODELPARAMETERS 58

M Mass kg

IR RimlInertia kgne

RTTR Rel _Tread_Transv_Radi us %

The model supplier is allowed to use parameters not mentioned in the parameter list

(see chapter 2.5), but in this case he is obliged to give a definition to his customer.

TYDEX-Format Reference Manual, Release 1.3
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2.2 Keywords

2.2.8 *MODELCOEFFICIENTS

This section is a free format part. The description of the contents of this section is the
model supplier’s responsibility (referring to MODELREF in the *MODELDEFINITION

section). He must send to his customer the necessary information how to read this

section. Some files used by IPG in IPG-TIRE may represent a good example for the

use of this section.

Example:

** MODELCCOEFFI Cl ENTS

I Side Force
1 2
0. 000E+00
5. 900E- 02
1.379E-14 -
-2.907E-01 -

5. 029E+03
-7.866E-01
5. 030E+03

FEE NN

! Longi t udi nal

1 2
0. 000E+00
1. 416E- 02
4. 800E-18 -
-1. 944E+00 -

" 4.657E+03
1. 967E- 14
4. 657E+03

PP NOO

AN

! Longi t udi nal

1 2
0. 000E+00
2. 309E- 02
-4. 808E- 18
1. 953E+00

140

. 983E+03
. 180E-01
. 514E- 14
. 907E-01 -

. 969E+03
. 337E- 02
. 969E+03

NP RO

Force acc.

140

. 992E+03
. 832E-02
. 920E-17 -
. 944E+00 -

. 657E+03
. 870E- 14
. 657E+03

R O©RO

4
1.
4

For ce dec.

140

5. 946E+03
4.
1
1

619E- 02

. 923E-17
. 953E+00

0
1
2
1

. 000E+00

. 571E+00 -
.461E-01 -

. 907E-01

411E+03
. 945E+03

. 000E+00

. 000E+00 -

. 850E-01
. 944E+00

. 657E+03
456E+03
. 657E+03

. 000E+00
. 000E+00

. 090E+00 -
. 953E+00 -

4. 944E+03 -
2.
4

=W obhPW Wb NP R

o h~O

. 475E-02
. 379E- 14
. 858E-01 -
. 663E-31 -

. 546E-01 -
. 915E+03
. 000E+00

. 540E- 03
. 800E- 18
. 702E+00 -
. 000E+00

. 967E-14 -
. 347E+03
. 000E+00

. 774E-03
. 808E- 18 -
. 412E+00
. 672E-35

O bhw Or o~ o b~ O GNEFEDN

B RO

. 950E- 02
. 945E-31
. 907E-01
. 399E- 48

. 206E-01
. 981E+03
. 000E-01

. 080E- 03
. 499E- 35
. 944E+00
. 000E+00

. 891E-31
. 657E+03
. 000E-01

. 155E-02
. 499E- 35
. 953E+00
. 318E-51
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2.2 Keywords

2.2.9 *MODELCHANNELS

This section has to be used in combination with a *MODELOUPUTS section in the
same way as *MEASURCHANNELS and *MEASURDATA sections are linked. The
section gives the channel text and the units of the data following in the
*MODELOUTPUTS section.

The unit codes and their spelling are defined in chapter 2.3.
4 Only parameters with numerical values are allowed.
L 4 The number of channels is not limited.

L 4 The model supplier is allowed to use variables not mentioned in the parameter
list (see chapter 2.5), but in this case he is obliged to give a definition to his

customer.
The given physical unit makes it possible to switch automatically to another unit.

The *MODELCHANNELS section has the following format:

Col um

1 11 41 51 61 71
PPPPPPPP  text uni t

using

PPPPpppp  parameter
can be written in upper case, lower case or mixed case letters

max. 8 characters long

starting in column 1

text channel text, either in English or in another language
spelling not fixed, max. 29 characters long

starting in column 11

unit physical unit (see list of allowed physical units in chapter 2.3)

starting in column 41
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2.2 Keywords
Example:
Col um
i . ¥ S - S 71
** MODELCHANNEL S
CORNSFY Cornering Stiffn. Lat. Force N deg
ALl GNSMz Aligning Stiffness N deg
FZH Vertical Force N
| NFLPRES Inflation Pressure bar

2.2.10 *MODELOUTPUTS

In this

section, all input and output data concerning the used tyre model is given

sample by sample.

*

All modelled data is listed in the same order as in the respective
*MODELCHANNELS section.

Every new data sample starts in a new line.

The format of the values in this section may be either integer or real, but all

values have to be separated by at least one blank.

Several couples of *MODELCHANNELS/*MODELOUPUTS sections may

appear in one file, but they have to be arranged together

The number of values per line corresponds to the number of channels in the

respective *MODELCHANNELS section. If there is not enough space to put all

values

of one sample into one line, the number of modelling values per line can be

given after the *MODELOUTPUTS keyword as follows:

** MODELOUTPUT nn

with

nn

number of modelling values per line
nn is separated by at least 1 blank from *MODELOUTPUTS

nn can be omitted (default: all values one line)
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2.2 Keywords

This feature makes it possible to store an unlimited number of channels in the data
file.

Example:

The model consists of 20 modelling channels (20 values per sample), but only
8 values can be put into one line. The *MODELOUTPUTS section starts as follows

(only 2 samples are shown):

** MODELOQUTPUTS 8

1231. 7 8467. 3 0. 02604 329.6 -142E3 0.01828 17. 947 182.9
48. 9274 27.2 2483 -3.192 -93716 -1024 +4. 7E- 3 9376.
111.11 222.22 3333.3 4444 4
1231.7 8467. 3 0. 02604 329.6 -143E3 0.01828 17. 947 182.9
48. 9274 27.2 2483 -3.512 -93716 -1024 +4. 7E- 3 9179.
111.11 222.22 3333.3 4444 4

This format is not very clearly arranged, but there is no problem to read the data set

with a computer program automatically.

2.2.11 *MODELEND

This keyword indicates the end of the block with model sections concerning one tyre
model. The number of keywords *MODELEND corresponds to the number of
keywords *MODELDEFINITION which again corresponds to the number of used tyre

models.

2.2.12 *END

This keyword indicates the end of the file.
4 It must absolutely occur in every TYDEX data file to recognize loss of data.

2 Any information after this line is ignored.
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2.3 Physical Units

2.3 Physical Units

The Sl-units in the following table 2.3.1 should be preferred, but the units in the table
2.3.2 also can be used. The spelling of the units is fixed to enable a computer program

to recognize the units and to convert them into another unit.

Table 2.3.1: The preferred Sl-units

value Sl-unit
time s
length, radius m
angle rad
velocity m/s
rotation speed rad/s
acceleration m/s2
rotation acceleration rad/s2
curvature 1/m
force N
moment Nm
stiffness N/m
mass kg
inertia kgm?2
temperature K
pressure Pa
no unit [blanks]
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2.3 Physical Units

Table 2.3.2: The alternatives to the Sl-units

Sl-unit alternatives conversion factor
S min 1 min = 60s
m mm 1 mm = 0,00lm
km 1 km = 1000 m
in=inch=" lin = 0,0254 m
ft = foot 1ft = 0,3048 m
yd = yard 1 yard = 0,9144 m
mile 1 mile = 1609,34 m
rad deg 1 deg = 0,01745rad
m/s km/h 1 km/h = 0,27778 m/s
mph 1 mph = 0,44704 m/s
ft/s 1 ft/s = 0,3048 m/s
in/s lin/s = 0,0254 m/s
rad/s deg/s 1 deg/s = 0,01745rad/s
Hz n=1Hz Z ©=6,2832radls
1/min n=1min = ®=0,1047 rad/s
rad/s2 deg/s2 1 deg/s2 = 0,01745rad/s2
N kN 1 kN = 1000 N
daN 1 daN = 10N
Ibf 1 Ibf = 4,448222 N
Nm kNm 1 kNm = 1000 Nm
daNm 1 daNm = 10 Nm
in-Ibf 1in-Ibf = 0,112985 Nm
ft-Ibf 1 ft-Ibf = 1,355818 Nm

(continued on next page)
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2.3 Physical Units

Sl-unit alternatives conversion factor
N/m N/mm 1 N/mm = 0,001 N/m
Ibf/in 1 Ibf/in = 175,12598 N/m
Ibf/ft 1 Ibf/ft = 14,593832 N/m
kg Ib 1lb = 0,4535924 kg
K deg C 1deg C = 1KY
Pa bar 1 bar = 10°Pa
hPa 1 hPa = 100 Pa
kPa 1 kPa = 1000 Pa
MPa 1 MPa = 10°Pa
Ibf/in2 = psi 1 Ibf/in2 = 6894,76 Pa
- % 1% = 0,01

Y valid for temparature difference
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2.4 Examples

2.4 Examples
Example 1:

Col um
1 11

** HEADER

RELEASE Rel ease of TYDEX- For mat
MEASI D Measurenent 1D

SUPPLI ER Data Supplier

DATE Dat e

CLCKTI ME d ockti nme

** COMVENTS
This section can be used to put
used.

The section ends at the next

in any coment.

** CONSTANTS

NOWN DTH Nomi nal Section Wdth of Tyre mm
ASPRATI O Nomi nal Aspect Ratio %
TYSTRUCT Tyre Structure

RI MDI AVE Nomi nal Ri m Di anet er inch
LOADI ND Load | ndex
I NFLPRES Infl ation Pressure bar

I The rest of this line is comment that will be
I NCLANGL I nclination Angle deg

AMVBI TEMP Anbi ent Tenperature deg C
NOTAVAI L Val ue for not available Data

** NEASURCHANNEL S

MEASNUMB Measur enment Poi nt  No.

RUNTI ME  Runni ng Ti ne S

FZH Vertical Force kN

' The rest of this line is comment that will be
SLIPANGL Slip Angle deg
LONGSLI P Longi tudinal Slip %

FYH Lateral Force N

FX Longi t udi nal Force N

MZH Al'i gni ng Monent Nm
TRDTEMP Tread Surface Tenperature deg C

** NEASURDATA

1 0. 4000 0. 00 0. 00
2 1. 4000 0. 02 -0.01
3 2. 4100 0.04 1E99
** MODELDEFI NI TI ON

MODELREF Cornering Stiffnesses Dz/ &z
CORNSFY Cornering Stiffn. Lat. Force N deg

ALI GNSMZ Aligning Stiffness N1 deg
FZH Vertical Force N

I NFLPRES I nfl ation Pressure bar

** MODEL CHANNEL S

CORNSFY Cornering Stiffn. Lat. Force N deg

ALI GNSMZ Aligning Stiffness Nm deg
FZH Vertical Force N

I NFLPRES Infl ation Pressure bar

The format

Measurement Data and Model Data in One File

51

1.3
05039ABC
M CHELI N
01/ 02/ 97
09: 50

is free. Blank |ines can be

keyword starting with **.

185

2.5

i gnored during reading
-3

25

1E99

0.01
0. 001
i gnored during reading

100.

-273.15

0. 0 0.
-200 20.
-400. 0. 40.

343.
344.
342.

M CHELI N
out
out
in
in

10000
2.8

(continued on next page)
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Col um

1 11 41 51 61 71 80
** MODELOUTPUTS

221 5. 869 500 1.8
1255 37.42 3000 1.8
3187 104. 55 10000 1.8
210 5.472 500 2.0
1189 35.78 3000 2.0
3315 99.61 10000 2.0
204 5. 087 500 2.2
1147 33.93 3000 2.2
3407 94. 04 10000 2.2
** MODELEND

** END
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Example 2. File to Transmit IPG-TIRE Data
Col um
1 1 41 51 61 71 80
** HEADER
RELEASE Rel ease of TYDEX- For nat 1.3
MEASI D Measurenent 1D 08*0
SUPPLI ER Data Supplier Uni versitaet Karl sruhe (TH)
DATE Dat e 01/ 02/ 97
CLCKTI ME O ockti me 08: 50
** COMMENTS
This is an exanple of a file to transmt nodel data of |PG TIRE
** CONSTANTS
TESTRIG Test Rig I PS
NOWN DTH Noni nal Section Wdth of Tyre mm 185
ASPRATI O Nomi nal Aspect Ratio % 60
TYSTRUCT Tyre Structure R
LOADI ND Load | ndex 82
SPEEDSYM Speed Synbol H
RI MDI AVE Nom Ri m Di aneter inch 14
RI MNDTH R m W dt h inch 6
MANUFACT Manuf act ur er NoNare
I DENTITY Identity XYz
PRESEVOL Infl. Press. Evol. regul at ed
I NFLPRES I nfl ation Pressure bar 2.5
TRDDEPB Tread Depth before mm 5.0
TRCKSURF Surface of Track Asphal t 0/11
TRCKCOND Condition of Track Surface dry
AMBI TEMP Anbi ent Tenperature deg C 20
WATDEPTH Wt erfil m Depth mm 0
I NCLANGL I nclination Angle deg 0
** MODELDEFI NI TI ON
MODELREF | PG Tl RE 3.6 | PG
** MODELPARAMETERS 8
OVALLDI A Overal | Dianeter mm 576
I TFYWMY Relat. G/HFrict. Coeff. FY 0.9
| TFEXAVMY Relat. G/H Frict. Coeff. FXA 0.9
| TFXDVMY Relat. G/HFrict. Coeff. FXD 0.9
I TVS Vertical Stiffness 175000. 0
| TVD Vertical Danping 500.0
| TRLLO Rel. Relax.-Length |ong. 0. 05
| TRLLA Rel . Rel ax.-Length lat. 0.5
** MODELCOEFFI Cl ENTS
! Side Force
1 2 6 140
0. 000E+00 5. 983E+03 0. 000E+00 1.475E-02 2.950E-02
5.900E-02 1.180E-01 1.571E+00 -1.379E-14 1.945E-31
1.379E-14 -5.514E-14 1.461E-01 -1.858E-01 -2.907E-01
-2.907E-01 -2.907E-01 -2.907E-01 2.663E-31 -5.399E-48
5. 029E+03 4. 969E+03 4. 944E+03 -4.546E-01 - 6. 206E- 01
-7.866E-01 4.337E-02 2.411E+03 3.915E+03 4. 981E+03
5. 030E+03 4. 969E+03 4. 945E+03 1. 000E+00 9. 000E-01

(continued on next page)
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R ORO

O~NEF O g o NP O

[

! Longi tudi nal Force acc.
1 2 6 140
0. 000E+00 5. 992E+03
1.416E-02 2.832E-02
4. 800E-18 -1.920E-17
-1. 944E+00 - 1. 944E+00
4. 657E+03 4. 657E+03
-1.967E-14 7.870E- 14
4. 657E+03 4. 657E+03
! Longitudi nal Force dec.
1 2 140
0. 000E+00 5. 946E+03
2.309E-02 4.619E-02
-4.808E-18 1.923E-17
1. 953E+00 1.953E+00
5.108E+03 5. 108E+03
-9.862E-15 3. 945E-14
5.110E+03 5. 110E+03
I Aligning Torque
1 2 8 160
0. 000E+00 5. 982E+03
1.076E-01 1.435E-01
-4.670E-12 -6.272E-12
3.855E-03 6.567E-02
-6. 993E+00 - 1. 882E+01
8. 506E-03 1.141E-02
-6. 979E+00 - 1. 885E+01
1. 000E+00 -1.000E-01
** MODELEND
**END

. 000E+00
. 000E+00
. 850E-01
. 944E+00

4. 657E+03
1.
4

456E+03

. 657E+03

. 000E+00
. 000E+00
. 090E+00
. 953E+00

. 108E+03
. 401E+03
. 110E+03

. 000E+00
. 793E-01
. 873E-12
. 567E-02

. 942E+01
. 432E- 02
. 945E+01

= Wo o h~O P WeE oW

O, NW

-1.
- 2.
-1.

. 540E- 03
. 800E- 18
. 702E+00
. 000E+00

. 967E- 14
. 347E+03
. 000E+00

. 774E-03
. 808E- 18
. 412E+00
. 672E-35

. 862E- 15
. 902E+03
. 000E+00

. 587E- 02
. 152E-01
. 333E-13
. 567E-02

864E+01
107E- 04
868E+01

' '
[(oNé) N o] PP O O bhw OoOr o~

ON PPN

-1
-4,
-1

. 080E- 03
. 499E- 35
. 944E+00
. 000E+00

. 891E-31
. 657E+03
. 000E-01

. 155E-02
. 499E- 35
. 953E+00
. 318E-51

. 000E+00
. 110E+03
. 000E-01

. 174E- 02
. 571E+00
. 852E-02
.567E-02

834E+01
567E- 01
837E+01
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Example 3:
Col utm

1 1
** HEADER

RELEASE Rel ease of TYDEX- For mat

MEASI D Measur enment |
SUPPLI ER Data supplier
DATE Dat e

CLCKTI ME d ockti nme

** COMMVENTS

D

File to Transmit Data of a Mathematical Fit Model

51 61 71

1.3
05438REG
M CHELI N
28/ 11/ 96
14: 26

This is an exanple of a file to transmt a tyre nodel using Magic formula

** CONSTANTS

NOMW DTH
ASPRATI O
TYSTRUCT
RI MDI AVE

Nomi nal
Nomi nal

Section Wdth of Tyre nm
Aspect Ratio %

Tyre Structure

Nomi nal

Ri m Di anet er inch

LOADI ND Load | ndex
SPEEDSYM Speed synbol
RIMNVDTH Rim Wdth
RIMPROF Rim Profile
MANUFACT Tyre Manuf act

urer

| DENTI TY Conmerci al Nanme

PARTNUM Part Nunber

I NFLPRES Infl ation Pressure

PRESEVOL Inflation Pressure Evol ution

LONGVEL Longi t udi nal

Vel ocity

AMVBI TEMP Anbi ent Tenperature

** MODELDEFI NI TI ON

MODELREF Pacej ka Magi ¢ Formul a ( MZH)

MZH Al'i gni ng Monent
FzH Vertical Force

SLIPANGL Slip Angle

I NCLANGL I nclination Angle

** MODELPARAMETERS 18

Cl 1st coefficient
2nd coefficient
3rs coefficient
4th coefficient

6th coefficient
7th coefficient
8th coefficient

c2
c3
(07!
c5 5th coefficient
(7]
c7
Cc8
C9

9t h coefficient

C10 10t h coeffici
Cl11 11t h coeffici
C12 12t h coeffici
C13 13th coeffici
Cl4 14t h coeffici
C15 15th coeffici
C16 16t h coeffici
Cl17 17t h coeffici
C18 18t h coeffici
** MODELEND

** END

ent
ent
ent
ent
ent
ent
ent
ent
ent

inch

bar

nm's
deg C

ADN9006A

Nm
kN
deg
deg

175

70

radi al

13

82

T

5.0

J

M CHELI N
MXT Ener gy
1476_UR 35866
2.3

regul at ed
22.22

25

M CHELI N

out

in 0.5
in -9
in -5

U1 © 0

-2.93100
-12. 4106
. 556792
-3.32826
-.542216
. 525567E- 02
-1.98749
15. 0666
-32.5694
-.152919E-01
. 566944E- 02
. 242555E-01
-.342984
. 738268E-01
-.478472
. 838845
-1. 80052
2. 23066
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Example 4. Array Form Model

Col um
1 11

** HEADER

RELEASE Rel ease of TYDEX- For mat
MEASI D Measurenent 1D

SUPPLI ER Data supplier

DATE Dat e

CLCKTI ME d ockti nme

** COMMVENTS

51 61

1.3
9253KLB
M CHELI N
21/ 12/ 96
16: 33

This is an exanple of a file to transmt tyre characteristics (linearization nodel) such as

cornering stiffnesses and aligning stiffnesses vs |load for different

** CONSTANTS

NOWN DTH Noni nal Section Wdth of Tyre mm

ASPRATI O Nomi nal Aspect Ratio
TYSTRUCT Tyre Structure

RI MDI AVE Nomi nal Ri m Di anet er
LOADI ND Load | ndex

SPEEDSYM Speed Synbol

RI MAY DTH Ri m W dt h

RIMPROF RimProfile
MANUFACT Tyre Manuf act urer

| DENTI TY Conmmerci al Name
PARTNUM Part Nunber

PRESEVOL Inflation Pressure Evol ution

LONGVEL Longitudinal Velocity
AMVBI TEMP Anbi ent Tenperature

** MODELDEFI NI TI ON

MODELREF Cornering Stiffnesses vs Load DZ&GZ_V2.0

%

inch

inch

nm's
deg C

CORNSFY Cornering Stiffn. Lat. Force N deg

ALI GNSMZ Aligning Stiffness
FZH Vertical Force
I NFLPRES Infl ation Pressure

** MODELCHANNEL S

N1 deg
N

bar

CORNSFY Cornering Stiffn. Lat. Force N deg

ALI GNSMZ Aligning Stiffness
FZH Vertical Force
I NFLPRES I nfl ation Pressure

** MODELOQUTPUTS

221 5. 869 500 1.8
1255 37.42 3000 1.8
3187 104. 55 10000 1.8
210 5.472 500 2.0
1189 35.78 3000 2.0
3315 99. 61 10000 2.0
204 5. 087 500 2.2
1147 33. 93 3000 2.2
3407 94. 04 10000 2.2
** MODELEND

** END

N1 deg
N

bar

185

60

radi al

14

82

H

5.5

J

M CHELI N
Ener gy MXV3A
1476_EB_18745
regul at ed
22.22

25

M CHELI N
out
out

in 500

in 1.

10000
2.8

inflation pressures.
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Example 5. File to Transmit Data of a Physical Tyre Model

Col um
1 11
** HEADER

RELEASE Rel ease of TYDEX- For mat

MEASI D Measurenent 1D
SUPPLI ER Data Supplier

DATE Dat e

CLCKTI ME d ockti nme

** COMMVENTS

41

51 61

1.3
5937URS
M CHELI N
18/ 01/ 97
08: 56

This is an exanple of a file to transmt a physical tyre nodel

** CONSTANTS
NOMW DTH Nomi nal
ASPRATI O Nonmi nal

Section Wdth of Tyre nm

Aspect Ratio

TYSTRUCT Tyre Structure

RI MDI AVE Noni nal

Ri m Di anet er

LOADI ND Load | ndex
SPEEDSYM Speed Synbol
RIMNDTH R m W dth

RIMPROF RimProfile
MANUFACT Tyre Manuf act urer
| DENTI TY Conmerci al Nanme
PARTNUM Part Nunber

I NFLPRES I nfl ation Pressure

PRESEVOL Inflation Pressure Evol ution

LONGVEL Longitudinal Velocity
AMVBI TEMP Anbi ent Tenperature

** MODELDEFI NI TI ON
MODELREF Si npl e Brush/ String Mdel

FYH Lat eral

FZH Verti cal

Force
Force

SLIPANGL Slip Angle

** MODELPARAMETERS 13
A

1st coef. cont. patch length
2nd coef. cont. patch length
Wdth of the cont.

Tread depth

B
C
HO
CSR Contact surface Ratio
G shear nodul us
TAU Load distribution cont.

Rubber

MJ Adher ence Coefficient
K6 Ply-steer Coefficient
ALPHA1 Ply-steer Angle

stiffness of the belt Nm
S2 Lat. bending stiffn.

KY Lat eral

T Tor si onal

** MODELEND

** END

patch

stiffness of belt

%

inch

inch

bar

deg

Nm

N r ad

205

60

radi al

15

90

H

6.0

J

M CHELI N
Ener gy MXV3A
7476_TR 87523
2.4

regul at ed
1.0

25

M CHELI N

out

in 1000
in -5

0. 134E-2
0.419E-4

7000
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Example 6: File to Transmit Data of a Semi Empirical Tyre Model
Col um

1 1 41 51 61 71 80
** HEADER

RELEASE Rel ease of TYDEX- For nat 1.3

MEASI D Measurenent 1D 4789TCH

SUPPLI ER Data Supplier M CHELI N

DATE Dat e 03/ 02/ 97

CLCKTI ME O ockti me 18: 55

** COMMENTS

This is an exanple of a file to transmt a senm enpirical tyre nodel that includes a mx of
various types of datas.

** CONSTANTS

NOWN DTH Noni nal Section Wdth of Tyre mm 165

ASPRATI O Nomi nal Aspect Ratio % 65

TYSTRUCT Tyre Structure radi al

RI MDI AVE Nomi nal R m Di anet er inch 13

LOADI ND Load | ndex 76

SPEEDSYM Speed Synbol Q

RIMNVDTH Rim Wdth inch 5.0

RIMPROF RimProfile J

MANUFACT Tyre Manuf act urer M CHELI N

| DENTI TY Conmmerci al Name M+S Al pin

PARTNUM  Part Nunber 5741_CB_84239

I NFLPRES I nfl ation Pressure bar 2.1

PRESEVOL I nflation Pressure Evol ution regul at ed

AMVBI TEMP Anbi ent Tenperature deg C -2

** MODELDEFI NI TI ON

MODELREF Vari abl e Adherence Model XYZ_V1 SUPPLI ER XYZ

FYH Lateral Force N out

FXH Longi t udi nal Force N out

MZH Al'i gni ng Monent Nm out

FzH Vertical Force N in 100 10000
SLIPANGL Slip Angle deg in -5 5

I NCLANGL I nclination Angle deg in -5 5
MyC Driving / Braking Monment Nm in - 2000 2000
WATDEPTH Wt erfil m Depth mm in 0 6
LONGVEL Longitudinal Velocity s in 0 40

** MODELPARAMETERS 5

OVALLDI A Overal | Dianeter mm 576

'S Vertical Stiffness N m 175000. 0

VD Vertical Danping Ns2/ m 500.0

RLLO Rel . Rel ax. Length I ongitud. 0. 05

RLLA Rel . Relax. Length lateral 0.5

** MODELCOEFFI Cl ENTS

1024.45 399.21 3560.09 45.87 456.33 5902.10 498.34 638.71 63.98 12. 587
457.025 478.12

567.78 5639.05 4378.78 653.82 375.19 4289.50 387.05 530.03 490.38 471.025
4573.01 578.34

** MODELCHANNEL S

CORNSFY Cornering Stiffn. Lat. Force N deg

ALI GNSMZ Aligning Stiffness N1 deg

FzH Vertical Force N

(continued on next page)
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Col um

1 11

** MODELOUTPUTS
127 2.687
221 5. 869
395 11. 047
1255 37.42
2358 69. 154
3187 104. 55
** MODELCHANNEL S

250
500
1000
3000
6000

10000

WATDEPTH Wt erfil m Depth

LONGVEL Longi t udi nal
LGVUCCEF Longi t udi nal

Vel ocity
mex.

Adher ence

LTMUCCEF Lateral maxi mum Adherence

* MODELQUTPUTS
10
20
40
10
20
40
10
20
40
10
20
40
10
20
40
10
20
40

[S &6

COORRRNNNRPRPRPOOOOOO *

** MODELEND

** END

COLLLOLORLO0O0000e

92
87
78
74
79
69
72
67
60
70
61
48
71
52
33
71
41
08

COOOOOO0000O0000000

88
84
72
70
73
71
68
62
57
67
57
40
66
51
38
66
47
12
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2.5 Parameter List

Terms marked with A are standardized in ISO 8855 respectively DIN 70000.

Terms marked with O are completed according to ISO 8855 respectively DIN 70000.
Terms marked with ¢ are standardized in 1ISO 3911.

Terms marked with O are used in ETRTO-Standard.

Terms marked with € are used in SAE J2047.

Note:

€ The term WHEEL (RAD, ROUE) used in this TYDEX-Reference Manual is an
abbreviation for the tyre - wheel assembly. The term WHEEL (RAD, ROUE) is
capitalized in order to distinguish it from a related term "wheel" (Rad, roue),
which is used for rim - disc assembly (see SAE J2047).

2.5.1 HEADER

Abbrev. Par anet er Uni t Exanpl e
(8 char.) (max. 29 characters)

RELEASE rel ease of TYDEX-for mat - 1.3
Ver si on des TYDEX- For mat s
No. de vers. du TYDEX-for mat

MEASI D nmeasur enent id. 05039ABC
(local ident. format alphanumerlc)
Kennzahl der Messung
numéro de | a nmesure

SUPPLI ER data supplier M CHELI N
(name of measurement suppller)
Dat enl i ef er ant
fourni sseur de la nesure

DATE date - 01/ 02/ 97
(format dd/mm/yy)
Dat um
dat e

CLCKTI ME cl ocktinme - 10: 21
(format hh:mm)
Uhr zei t
heur e
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2.5.2 CONSTANTS and CHANNELS

All parameters marked with CR in the last column are character-quantities and have
to be used in the paragraph CONSTANTS of the data file only.

Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

A. General Information

TESTRIG test rig - RVI CR
(local test bench identity)
Pr 0f st and
banc de nesure

LOCATION | ocation - M CHELI N CERL. CR
(location of facility)
Ot
site de nesure

TESTMETH test nethod - AT2 rev. 2.0 CR
(local method identity)
Test et hode
nmét hode de test

MEASNUMB neasurenent poi nt No. - 1
(counter)
MeRBpunkt numrer
nunéro du poi nt de nesure

RUNTI ME  running tinme S 0.1
| auf ende Zeit
t enps cour ant

B. Tyre and Rim Specifications

O NOWYDTH nom nal section width of tyre nm 185

L 4 (the section width indicated in the tyre size designation;
for automobile and aircraft tyres; unit: [inch] or [mm])
Rei f ennennbreite
grosseur boudin nom du pneu

O ASPRATIO nom nal aspect ratio - 70
L 4 Nennquer schnittsverhéaltnis
rapport noninal d'aspect
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Abbr ev.
(8 char.)

Par anet er Uni t
(max. 29 characters)

Exanpl e

CR

TYSTRUCT

L N

LOADI ND

¢

SPEEDSYM

¢

W DRATI O

NOVDI AME

PLYRAT

SPEEDRAT

LOADRAT

RATI NFL

O R MDI AMVE
%

tyre structure -

R

(diagonal, bias belted, radial; the construction codes

D, B, R are also allowed)
Rei f enst r ukt ur
structure de pneu

| oad i ndex -
(for automobile tyres)

Tr agf &hi gkei t s- Kennzah

i ndi ce de charge

speed synbol -
(for automobile tyres)
Geschwi ndi gkei t s- Synbol

code de vitesse

rimtyre width ratio -
(for aircraft tyres)

Fel ge- Rei f en- Brei t enver hal t n.
rapport |argeur jante-pneu

nomi nal di aneter of tyre i nch
(nominal outside diameter)

Rei f en- Nenndur chnesser

di ametre nom nal du pneu

ply rating -
Ply Rating

ply rating

speed rating nph
(for aircraft tyres)
Geschwi ndi gkei t s- Nennwer t

vi tesse noni nal e

| oad rating | bs
(for aircraft tyres)

Zul . Tragf ahi gkei t

char ge nominal e

rated inflation pressure psi
(for aircraft tyres)

Basi s- Luftdruck f. Tragf &hk.
pression de gonfl age nom nal e

nom nal rim di aneter i nch
(for automobile and aircraft tyres)
Fel gen- Nenndur chnesser

di ametre nom nal de jante

84

40

18

225

29,3

142

13
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Abbr ev.
(8 char.)

Par anet er Uni t Exanpl e
(max. 29 characters)

CR

Rl M\ DTH

Rl MPROF

<0 e<O

O MANUFACT

O |IDENTITY

PARTNUM

REFSI DEW

TYWHASSB

OVALLDI A

L

TYRECAT

TYREMASS

TYROTI N

rimwdth i nch 5.5
Fel gen- Maul wei t e
| argeur de jante

rimprofile - J
(tyre-side profile of the rim: B, J, JK,...)
Fel genpr of i

profil de la jante

manuf act ur er - M CHELI N
(tyre brand name)

Rei f enherstel | er

fabricant de pneus

identity - MXT
(commercial name)

Rei f ennane

nom du pneu

part nunber - 409K02- 1
Identifikations-Nr.
numéro d identification

ref erence sidewal | - DOT

CR

(marking of the reference sidewall, e.g. DOT, red point,...)

Ref erenz- Sei t enwand
flanc de référence

tyre/ wheel assenbly - refsw eft
(reference sidewall position w.r.t. direction of
wheel velocity: refswleft / refswright)

Rei f en/ Rad- Mont ageposi tion

pos. du nont. pneu/roue

overal |l dianeter nmm 598
(real outside diameter)

AuRendur chnesser

di anetre extérieur

tyre category - passenger
(passenger / truck / motorcycle / aircraft /7...)
Rei f enkat egori e

cat égori e de pneu

tyre mass kg
(mass of tyre without rim)

Rei f enmasse

masse du pneu

tyre rot. inertia about YC kgn

(inertia of tyre about axis of rotation Y;)
Rei f endrehm um Rot. - Achse YC

inertie du pneu autour de YC
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Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

TYRESTIN tyre steer inertia about ZC kgn®
(inertia of tyre about vertical axis Z;)
Rei fendrm um Vert.-Achse ZC
inertie du pneu autour de ZC

TYCGOFFS lat. centre of grav. offset nm
(lateral gravity offset of the tyre in Y.-direction)
Seitl. Schwerp. - Abwei chg.
déport lat. du cent. de grav.

O INSETWH inset of wheel mm

(distance between rim plane and attachment face, negative
inset is also called "outset”)

Fel genei nprefdti ef e

déport interne de la jante

C. Tyre Conditions

PRESEVOL
O | NFLPRES
L 4

I NTYTEMP

TRDTEMP
O TRDDEPB
L 4
O TRDDEPA
L 4

infl. press. evol. - regul at ed CR
(regulated or free)

Rei f enl uf t dr uckver | auf

évol ution de press. de gonfl.

inflation pressure bar 2.3
Rei f enl uf t druck
pression de gonfl age

internal tyre air tenperature deg C 54
Rei f eni nnenl uf tt enper at ur
tenp. d' air interne du pneu

tread surface tenperature deg C 61
Lauf f| achent enper at ur
tenp. de | a bande de roul em

tread depth before nm 8.0
(tread depth before test)

Profiltiefe vorher

profond. de scul pture avant

tread depth after nm 7.5
(tread depth after test)

Profiltiefe nachher

profond. de scul pture apres
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Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

D. Ambient Conditions

TRCKTEMP tenperature of track deg C 22
Fahr bahnt enper at ur
tenpérature de | a chaussée

CURVTRSF curvature of track surface 1/m -0.526
(the curvature of the track surface is
negative for internal drum test rigs)

Kr inmung der Fahr bahnoberfl .
courbure de surface chauss.

TRCKSURF surface of track - saf et ywal k CR
Fahr bahnober f | &che
surface de | a chaussée

TRCKCOND condition of track surface - wet CR
Zust and der Fahr bahnoberfl .
état de surface chauss.

WATDEPTH waterfil m depth nm 3.0
Wasserfil mhéhe
haut eur de | a couche d' eau

AMBI TEMP anbi ent tenperature deg C 20
(outside temperature)
Ungebungst enper at ur
tenpérature extérieure

HUM DI TY humdity % 60
Luftfeuchti gkeit
hum dité de |'air

A E. Wheel Forces and Moments
(forces and moments from tyre to rim)

A FX | ongi tudi nal force N 2000
* (longitudinal force at WHEEL, Fxc = Fxy = Fxw)
Unf angskr af t
force | ongitudinale

FYc | ateral force N 1500
(lateral force at WHEEL in C-axis system)
Sei t enkr af t
force transversal e
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Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)
FYH | ateral force N 1605
(lateral force at WHEEL in H-axis system, Fyy = Fyy)
Sei t enkr af t
force transversal e
A FYW | ateral force N 1605
* (lateral force at WHEEL in W-axis system, Fyy = Fyp)
Sei t enkr af t
force transversal e
FzC vertical force N 3000
(vertical force at WHEEL in C-axis system)
Radl ast
force verticale
FzH vertical force N 2990
(vertical force at WHEEL in H-axis system, Fzy = Fzy)
Radl ast
force verticale
A FZW vertical force N 2990
* (vertical force at WHEEL in W-axis system, Fzy = Fzp)
Radl ast
force verticale
MXC overturni ng nonent Nm 450
(overturning moment at WHEEL in C-axis system, Myc = M)
Ki ppnonent
norment de renver senment
MXH overturni ng nonent Nm 450
(overturning moment at WHEEL in H-axis system, Myy = Myxc)
Ki pproment
noment de renver senment
A MXW overturni ng nonent Nm 60
L 2 (overturning moment at WHEEL in W-axis system)
Ki ppnonent
noment de renversenent
MYC driving / braki ng nonent Nm 600
(driving / braking moment at WHEEL in C-axis system, the
moment from tyre to rim; do not confound it with the moment
from axle to rim (in SAE J2047 called WHEEL torque) with
reverse sign)
Antri ebs-/ Brensnonment
monent entrainem / freinage
A MWW rolli ng noment Nm 10
4 (rolling moment at WHEEL in W-axis system)
Rol | mroment

nonent de roul enent

Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

MZC al i gni ng nonent Nm 60
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MZH

(aligning moment at WHEEL in C-axis system)
Rickst el | mronment
nmonent d' al i gnenent

al i gni ng nonent Nm 55
(aligning moment at WHEEL in H-axis system)
Rickst el | noment

nmonent d' al i gnenent

al i gni ng nonent Nm 58
(aligning moment at WHEEL in W-axis system)
Rickst el | noment

norment d' al i gnenent

A F. Rolling Characteristics

¢ TYREDEFW

TYREDEFC

KROLCI RC

KROLRAD

tyre deflection nm 13.2
(in direction of Zy-axis)

Rei f enei nf eder ung

fl éche du pneu

tyre deflection nm 13.2
(in direction of Zg-axis)

Rei f enei nf eder ung

fl eche du pneu

kin. rolling circunference nm 1921
Ki nermat i scher Abrol | unfang
circonfér. de roulem Kin.

ki nematic rolling radius nm 289.9
(radius used for slip computation,
explanation in chapter 2.7)

Ki nemati scher Rollradius

rayon de roul ement kin.

A G. Longitudinal Properties

A LGFCCCEF I|ong. force coefficient - 0. 64
. Fxw/Fzw)
Unf angskr af t bei wert
adhérence longitud. utilisée
A LONGSLIP longitudinal slip % 11.1
L 4 (explanation in chapter 2.7)
Unf angsschl upf
gli ssenment |ongitudina
Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)
A LFLSGRFX long. force/long. slip grad. N % 1812
* (longitudinal force/longitudinal slip gradient,

FX / ALONGSLIP), FX = FXC = FXH = FXW)
Unf angskr. / Unf schl . - G adi ent
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grad. de la force |ongitudin.

(gradient de la force longitudinale a la roue par
rapport au glissement longitudinal, rigidité de
pseudo-glissement longitudinal)

O H. Lateral Properties

A LTFCCOEF |ateral force coefficient - 0.59
. Fyw/Fzw)

Sei t enkr af t bei wert

adhérence latérale utilisée

A SLIPANGL slip angle deg 8
4 (angle from the Xy-axis to the tangent to the trajectory of
the WHEEL intersection point (origin of W-axis system))
Schr agl auf wi nkel
angl e de dérive du pneu
A CORNSFY cornering stiffn. lat. force N deg 1702
L 4 (cornering stiffness, -&Y / ASLIPANGL))
Sei t enkr . - Schr agl w. - Gr adi ent
rai deur de dérive fce. trnsv.
(rigidité de poussée de dérive)
€ ALIGNSMZ aligning stiffness N deg 77.4
(MZ / ASLIPANGL))
Rickst m - Schr agl w. - Gr adi ent
rig. couple autoalign. dérive
(rigidité de couple d’autoalignement en dérive)
A CAMBSFY canber stiffness lat. force N deg 41.7
4 (-&FY / &AINCLANGL))

Sei t enkr . - Radst ur zw. - G adi ent
rai deur de carrossage
(rigidité de poussée de carrossage)

CAMBSMZ canber stiffn. aligning nom Nm deg 1.3
(MZ / AINCLANGL) )
Rickst m - Radst ur zw. - G- adi ent
rig. couple autoalign. carr
(rigidité de couple d’autoalignement en carrossage)
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Abbr ev.
(8 char.)

Par anet er Uni t Exanpl e CR
(max. 29 characters)

Al. Linear Motion Variables

TRAVDI SW
TRAVDI SC
¢ TRAJVELW
¢ TRAJVELC
LONGDI SP
A LONGVEL
4
A LONGACC
LATDI SPW

travel distance m 12400

(travel distance of WHEEL intersection point (origin of W-axis
system), integration of velocity in XyYy-plane)

Zur tickgel egt e Wegstrecke

di stance parcourue

travel distance m 12400

(travel distance of WHEEL centre, integration of velocity
in XcYc-plane)

Zur tickgel egt e Wegstrecke

di stance parcourue

trajectory velocity ns 36.2

(velocity of WHEEL intersection point (origin of W-axis
system) in XyYy-plane)

Bahngeschw ndi gkei t

vitesse de la trajectoire

trajectory velocity ns 36.0
(velocity of WHEEL centre in XcYc-plane)
Bahngeschwi ndi gkei t

vitesse de la trajectoire

| ongi t udi nal di spl acenment nm 4.3
(in direction of Xy-/Xc-axis)

Ausl enkung in Langsri chtung

excursi on | ongitudinal e

| ongi t udi nal velocity ns 36.1

(longitudinal velocity of WHEEL centre in Xy-/Xc-direction)
Langsgeschwi ndi gkei t

vitesse | ongitudinal e

| ongi t udi nal accel eration n s2 8.8
(longitudinal acceleration of WHEEL centre in Xy-/Xc-
direction)

Langsbeschl euni gung

accél ération |ongitudinale

| at eral displ acenment nm 7.8
(in direction of Yy-axis)

Seitliche Ausl enkung

excursion |atérale
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Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

LATDI SPC | ateral displacenent nm 7.8
(in direction of Yc-axis)
Seitliche Ausl enkung
excursion |atérale

A LATVELW lateral velocity n's 0.9

4 (lateral velocity of WHEEL centre in Yy-direction)
Quer geschwi ndi gkei t
vitesse transversal e

A LATVELC lateral velocity ns 0.9
(lateral velocity of WHEEL centre in Yc-direction)
Quer geschwi ndi gkei t
vitesse transversal e

A LATACCW | ateral acceleration nis2 0.6
(lateral acceleration of WHEEL centre in Yy-direction)
Quer beschl euni gung
accél ération transversal e

A LATACCC lateral acceleration nis2 0.6
(lateral acceleration of WHEEL centre in Yc-direction)
Quer beschl euni gung
accél ération transversal e

DSTGRWHC dist. ground - WHEEL centre nm 297
(vertical to track surface)
Abstand Fahrb. - RAD-Mttelp
di st. chaussée - centre ROUE
DSTWOMHC dist. Worigin - WHL. centre mm 298

(distance origin of W-axis system (WHEEL intersection
point) - WHEEL centre in direction of Zc-axis)
Abst. WUrsprung - RAD-Mtt.
dist. orig. W- centre ROUE

A VERTVELW vertical velocity n's 1.1
(vertical velocity of WHEEL centre in Zy-direction)
Verti kal geschwi ndi gkei t
vitesse verticale

A VERTVELC vertical velocity n's 1.1
(vertical velocity of WHEEL centre in Zc-direction)
Verti kal geschwi ndi gkei t
vitesse verticale

A VERTACCW vertical acceleration nm s2 10.8

(vertical acceleration of WHEEL centre in Zy-direction)
Verti kal beschl euni gung
accél ération verticale
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Abbr ev. Par anet er Uni t Exanpl e CR
(8 char.) (max. 29 characters)

A VERTACCC vertical acceleration n s2 10. 8
(vertical acceleration of WHEEL centre in Zc-direction)
Ver ti kal beschl euni gung
accél ération verticale

A J. Angular Motion Variables

O VWHROTANG WHEEL rotation angle deg 125.1
(about Yg-axis)
Dr ehwi nkel des RADES
angl e de rot. en roul enent

VWHROTSPD VWHEEL rotati on speed rad/ s 100.1

(about Yg-axis, instantaneous)
Dr ehgeschwi ndi gk. des RADES
vitesse de rot. d' une ROUE

>

RFROTSPD WHEEL reference rot. speed rad/ s 102. 3
(about Yg-axis, rotation speed used for slip
computation, explanation in chapter 2.7)

Ref er enzdr ehgeschw. des RADES
vit. ref. de rot. d' une ROUE

O WHROTACC WHEEL rotation accel eration rad/ s2 10. 4
(about Yg-axis)
Dr ehbeschl euni gung des RADES
accél. de rot. d' une ROUE

I NCLANGL inclination angle deg 2
(this angle will have the same magnitude as the camber angle,
see 1SO 8855)
Radst ur zwi nkel
angl e d'inclinaison du pneu

¢

O | NCLVEL inclination velocity rad/ s 1.1
(about Xy-axis)
Radst ur zgeschwi ndi gkei t
vitesse d'inclinaison

O | NCLACC inclination accel eration rad/ s2 14. 3
(about Xpy-axis)
Radst ur zbeschl euni gung
accél ération d'inclinaison

STEEANGL steer angle rad 8
(road vehicle: angle from the X-axis to Xy-axis, X-axis is the
projection of the Xy-axis (vehicle®s longitudinal axis) on to
the horizontal plane; testrig: angle from the direction of
track velocity to Xy-axis)
Radl enkwi nkel
angl e de braquage

&>
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Abbr ev. Par anet er Uni t Exanpl e
(8 char.) (max. 29 characters)

CR

O STEERVEL steer angular velocity rad/ s 0.8
Lenkw nkel geschwi ndi gkei t
vitesse de braquage

O STEERACC steer angul ar accel eration rad/ s2 0.6

Lenkw nkel beschl euni gung
accél érati on de braquage

O K. Wheel Trajectory Dimensions

A PATHRADW path radius m 50.2

(path radius of WHEEL intersection point(origin of W-axis

system))
Bahnr adi us
rayon de courbure traject.

A  PATHRADC path radius m 50.1
(path radius of WHEEL centre)
Bahnr adi us
rayon de courbure traject.

A  CURVTRIW curvature of trajectory 1/ m 0.02

(curvature of trajectory of WHEEL intersection point (origin

of W-axis system))
Bahnkr Grmung
courbure de la trajectoire

A  CURVTRIC curvature of trajectory 1/m 0.02
(curvature of trajectory of WHEEL centre)

Bahnkr Grmung
courbure de la trajectoire

L. Other Parameters

NOTAVAI L value for not avail able data - 1E99

(if one measurement point is unavailable, measurement
should be substituted with this value; NOTAVAIL has to
be entered by the data supplier in section CONSTANTS)

Wert f. nicht verfigb. Daten
val eur pour dates pas disp.
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2.6 Axis Systems

For the TYDEX-data files three right-hand orthogonal axis systems are defined.
These axis systems are explained in the following chapters. In each respective
illustration are shown

- a positive slip angle a.,

- a positive inclination angle y and

- a positive wheel rotation speed .

Note: The inclination angle is called inclination angle y in SAE J2047 and inclination
angle ey in 1ISO 8855.

It is permissible to use both symbols in context with the TYDEX-Format.

2.6.1 C-Axis System

The C-axis system (centre axis system) is shown in illustration 2.6.1. The origin of

this axis system is fixed in the centre of the WHEEL.

The Xc-axis is in the central plane of the WHEEL and is parallel to the ground.

The Yc-axis turns with the inclination angle y. It is identical with the spin axis of the
WHEEL.

The Zc-axis points upwards and also turns with the inclination angle v. It is in the
central plane of the WHEEL.

Note: In SAE J2047 a C-axis system (WHEEL center system) is also defined. The
orientation of this axis system corresponds to the TYDEX C-axis system, but

in SAE J2047 the axis system is shown without inclination angle.

TYDEX-Format Reference Manual, Release 1.3 Page 47



TYDEX

2.6 Axis Systems

reference sidewall position
left

direction of
WHEEL velocity

The shown forces and moments are acting from tyre to rim

lllustration 2.6.1: C-Axis System
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2.6.2 H-Axis System

The H-axis system (horizontal axis system) is shown in illustration 2.6.2. The origin of

this axis system is fixed in the centre of the WHEEL.
The Xy-axis is in the central plane of the WHEEL and is parallel to the ground.

The Yy-axis is perpendicular to the Xy-axis and is together with the Xy-axis in a
plane parallel to the ground. The Yy-axis is given by the projection of the spin axis of
the WHEEL onto the XyYy-plane.

The Zy-axis points upwards and is perpendicular to the track surface.

Note: The moment Myy is not shown in the illustration, because it makes no sense
to measure the driving/braking moment about the Yy-axis. The Yy-axis is not
the spin axis of the WHEEL.
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direction of
WHEEL velocity

The shown forces and moments are acting from tyre to rim

lllustration 2.6.2: H-Axis System

$MZ reference sidewall position
H
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2.6.3 W-Axis System

The W-axis system (WHEEL axis system) is standardized in ISO 8855 and is shown

in illustration 2.6.3.

In 1ISO the track surface is defined as horizontal (horizontal plane = ground plane),

but in this TYDEX Axis System also a sloped ground is permissible.

The Xw-axis is given by the intersection of the central plane of the WHEEL with the

track surface.
The Yw-axis is given by the projection of the spin axis onto the ground.
The Zw-axis is normal to the ground and points upwards.

The origin of the W-axis system is also called "WHEEL intersection point" in this
TYDEX-Reference Manual.
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reference sidewall position
left

direction of
WHEEL velocity

The shown forces and moments are acting from tyre to rim

lllustration 2.6.3: W-Axis System
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2.7 Longitudinal Slip

2.7.1 Definition

The longitudinal slip is defined by the following equation:

WHROTSPD — RFROTSPD O—-0,
LONGSLIP = =S =—

RFROTSPD)| o]
® is the actual WHEEL rotation speed

o, Isthe reference rotation speed at actual velocity, vertical force, slip angle and

inclination angle and for longitudinal force Fx =0

With the definition of the kinematic rolling radius

TRAJVELW - COS(SLIPANGL)
RFROTSPD

KROLRAD =

the longitudinal slip can also be calculated with the following equation:

WHROTSPD - KROLRAD — TRAJVELW - COS(SLIPANGL)
[TRAJVELW - COS(SLIPANGL)|

LONGSLIP =

The kinematic rolling radius is determined for longitudinal force F, = 0, but it is no
constant factor, as it is a function of velocity, vertical force, slip angle and inclination

angle.
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2.7.2 Approximation

It is difficult to determine the reference rotation speed for each current slip angle and
inclination angle. The following approximation for the slip computation under the

responsibility of the tyre data supplier is permissible:

WHROTSPD ~ RFROTSPD(a. =7 = 0)- COS(SLIPANGL)

LONGSLIP

‘RFROTSPD(aO =7, = 0)- COS(SLIPANGL)

® —wo(ao =7, = 0) - cos(a)

‘mo(ao =7, = 0)- cos(a)

® is the reference rotation speed at actual vertical force and for

longitudinal force Fx =0
slip angle o, =0

inclination angle Yo = 0

o is the actual slip angle during tyre testing.
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