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Preface

This documentation describes the Flexible Ring Tire Mod€Tife) data le editing and analysis tool
FTire/editor. For more material abouETire, and other tire simulation tools, please visibsin.eu

FTire/editor is a convenient, GUl-based editor fBiTire data les, especially helpful together with
manual identi cation withinFTire/t . It allows easy access to all relevdfitire data, without detailed
knowledge of the data le format.

This editor
groups together all important data into few small and manaigie menus;
renders unnecessary the use of an ASCII editor for data kEnges;
dramatically simpli es the nding and changing of parametelues;

provides direct and rapid access to individual parametescdptions inFTire's documentation
chapter;

allows easy changes in the selection choice of nominal nstida¢ss/steadystate data;
indicates what parameters would actually be used with theramt setting;

provides simple access to several graphical data vistializeols;

allows to select between Sl and imperial unit systems;

allows to forcing renewal of pre-processing, or to disrégad pre-processed data,
allows to easily "undoing' latest or all changes during sises

provides short-cuts to several moFgire tools.


http://cosin.eu

1 FTire/editor’s Main Menu

Figurel shows FTire/editor's main menu. This menu will be loadedniraiithin all FTire tools, when
left-clicking a blue FTire data-file button.

Clicking one of the yellow buttons in the left main column bfst menu (red ellipse in guré&) will open
one out of a list of 13 di erent data entry menus ( gure$ 5, 7, 10to 13, 15to 18). The blue button
(blue ellipse in gurel will open and display the le in your favorite ASCII le edit@MS Notepad by
default).

With the rst block of buttons in the right main button columr{green ellipse in gurel), you have
direct access to sever&lTire tools:

{ FTirefeditor
FTire data file:

&l C:ftire/sample.tir

edit

tire sip® & specification

gﬁletry \ A plot pressure dependencies

modal analysis ..
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Figure 1:FTire Editor

computation and output of tire model properties;
visualization of the dependency of tire properties on actnation pressure;
modal analysis;

static analysis;



steady-state rolling analysis;

linearization.

The rst two buttons in the second blockgrey ellipse in gurel) let you unconditionally recompute,
or discard, pre-processed data. The remaining two buttoyelow ellipse in gurel) serve to save the
data le with a new, user-de nable name and/or le format, a@nto undo all data changes that had been
performed during the currenETire/editor session. With radio buttons in the left colummégenta
ellipse in gurel), you can select between S| and imperial units when dispapr saving the model
data (when loading a data leFTire will automatically detect and take into account the respigetunit
system).

The buttons and check-boxes inside tbenge ellipse in gurel are:

a row of radio-buttons' to specify theoutput level during all di erent kinds of computations,
ranging from nearly no output ("quiet’) to most detailed teral and animated diagnosis output

(diag’);

“browse log file', browses themessage output of the most recent computations;
“clear log file', clears the message output of the most recent computations;

*?', shows thedocumentation table of contents;

“ftire.com’, a link to FTire's web-sitewww.cosin.ey

"Explorer’, opensMS Explorer.

2 FTire/editor’s Data Entry Menus

In the data entry menus (gurest, 5, 7, 10 to 13, 15 to 18), there are entry elds for individual
model parameters. After clicking the yellow "?' button n@asuch an entry eld ( gure4, blue ellipse),
FTire/editor will display theFTire documentation chapter, together with links to the respeetparameter
description.

With the buttons in the bottom line of a data entry menu (redipse in gure4), the following actions
will be initiated:

“apply' will store all actually changed values in any of the entryd® in the data le without
closing the data entry menu;

‘undo' will undo the most recent change, both in the menu and in tlaad le;
“close’ will leave the menu, without saving the parameters to thaadde;
‘apply & close' will save all changes to the data le and close the data entrgnu;

‘apply & exit' will save all changes to the data le, and lea#¥ire/editor, after closing the data
entry menu as well as the main menu.

Some of the data entry menus have an additionsiow' button, which will open either a special
visualization window or launch another program, showinditohal information which is speci c to the
kind of data in the menu. These additional functions are aikmd in the respective chapters below.
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2.1 The Tire Size and Specification Data Menu

{ tire sizefspecification

tire size & specification:
manufacturer |Unknown
type. rand
tire section wi 4 205 i
tire aspect ratio ] 55 %
rim diameter 7] 4064 mm
load index ; a0 -
speed symial Z s
rimwidth 7] 1651 mm
tire mass i 94 kg
roling circumference 17 19163  mm
apply undo close apply & close apply & exit

Figure 2:FTire/editor tire size and tire speci cation menu

2.2 The Geometry Data Menu

' geometry data [X|
geometry data:
tread width j ak mm
betwicth 2| = mm
lateral belt design curvature radius j 1800 mm
degree of contour smoothing polynomisl j e
minimum tread shoulder height j 100 %o
relative tread shoulder width j 1]
show | apply | undo | close | apply & close | apply & exit

Figure 3:FTire/editor geometry data menu

Button “Show" will display a graphical representation of the modaltess section (gure 4), with the
numericalcarcass line shown inblue color, the tread surface shown inred color, and thecontact
element’s position, direction, and length, also shown withred lines. Byyellow rectangles, the
theoretical rim and tire main dimensions, as derived from tine/rim size string, are depicted.
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Figure 4:FTire/editor cross-section geometry visualization

2.3 The Carcass/Belt Mass and Sti [ndss Data Menu

main carcass/belt mass & stiffress data

basic stiffness data: at 25 bar inflation pressure at 3 bar inflation pressure
st wheel load [ deflaction cn flat surfece 2| 213193 M st 00 om [ 7 M oat] 0 mm
2l whesl [Dsci ] deflactior cn flst zurrace 7| asaaa W st 0 wm EEE mn
miss & stifincsa data altcrnatives: dortt thicvaus  wse measured rolus
stiffness tread rubker [Shored] (o O i 72
in-nlane hending stiffiess [Nmm2] ¢ i Rl € e (EET
Interal bendng stiffrass [Mnm*a] J (all o 287 sl o REYT=
e 10Ny T0rSion SUTness [Med| j ~ e 51525 [l T35
bt lorgy pavist stiffress (Nmm*2lea] = | (@ [ 40115504 [al o8 FIEE7=
bolt racial torzion stitfnese [Mided] j (pll O o (ol o ]
reletive lang. bel membrans tension (1] 1| © (@ [ 771429
11 n-plare rat. [Hz| .J i I'_o" B3.1304 ) [?_ B5
2 inpane tranzl, [Hz] j (sl o ] (all o 72
14 olt-of-plare rot. [Hz] _J [ag o IR o Jel] Tasar
1hi out-of-dane bending [Hz j (i o 15942 [l 120
show | appy ‘ undlo | cose | apply & ciose | apply & exn

Figure 5:FTire/editor carcass/belt mass and sti ness data menu

This menu does not only allow entering parameter values &t &dnd carcass mass and sti ness, but
also the selection which of these parameters are actuallggaised. This is done by clicking on of the
two (or three) radio-buttons associated with the respeetiparameter ( gure5, red ellipse).

The yellow radio-button will deselect the parameter from usage. Intcast, the blue one will select
usage of the parameter, while theed one (if available) will select the parameter after replaciits
value with the so-callechiominal value. This nominal value has been determined on basis oktaiap
measurement that is not used otherwise. Note that nomindu&sa are only displayed, but cannot be
changed in the menu. This is because nominal values arerdeted by direct measurements, and by
this are not subject to user changes. Clearly, only thoseinahvalue selection buttons will be displayed
for which values are actually speci ed in the data le.

Note that the selection/deselection of parameters mightvhawanted side-e ects. For several com-
binations of parametersFTire/editor knows dependencies which require deselection of one or more
parameters, if another one is selected, and vice versa.



In a separate information window ( gur6), FTire/editor will show exactly what parameters are actually
selected, and what internal data (unknowns) are varied totghathe conditions established by these
parameters.

Button “Show" will display thestatic radial load-deflection characteristic of a single belt element
(gure 7, not to be mixed with the tire's global load-de ection cuiveThis characteristic is put out
merely for plausibility checks. Neither should it become poogressive, nor too degressive. Most of all,
the slope should remain positive everywhere.

I actual selection of conditions/unknowns E|

in-plane conditions/unknowns, first inflation pressure
11_in_plane_raot lang_stitfrn_belt_elem
12_in_plane_trans rad_stitfn_belt_elem
01 _in_plane_rot long_damp_belt_elem
D2 _in_plane_trans
wheel_load_at_defl 1
wheel_load_at_defl_2

roll_circumference heltt_radius

rad_damp_belt_elem
bet_element_mass

rad_stitf_progr_belt_elem

out-of-plane conditions/unknowns, first inflation pressure
lat_stiftn_ket_elem
lat_damp_kel_elem

t4_out_of_plane_rot
f6_out_of_plans_bend
D4 _out_of_plane_rot bet_out_of_plane_bend_=t
in-plane conditions/unknowns, second inflation pressure
f1_in_plane_rot long_stiffn_bel_elem
rad_stitfn_belt_elem

long_damp_belt_elem

01 _in_plane_rot

D2 _in_plane_trans
whieel_load_at_defl 1
wheel_load_st_defl_2

out-of-plane conditionzunknowns, second inflation pressure

rad_damp_belt_elem

rad_stitf_progr_belt_elem

f4_out_of_plane_rot

D4 _out_of_plane_rot

f6_out_of_plans_bend

lat_stiffn_kel_elem
lat_clamp_kel_elem
bet_out_of_plane_bend_st

Figure 6:FTire/editor pre-processing conditions/unknowns display
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Figure 7:FTire/editor local radial sti ness plausibility visualization

2.4 The Additional Belt Sti[ndss Data Menu

' more carcass/belt stiffness data

helt kinematics & other special stiffness data:
max. radial progressivity j g5 kS
bet tarsion-to-lateral-dizplacement coupling j 034648 degimm
belt torzion-to-oop-bending coupling j 1 -

het extension at vimax j 0.25376

relative longitudinal belt membrane tension j 77.1443
radial stiffn. to lateral belt bend. coupling j o -
lateral belt bending longitudinal coupling j 1 -

# #

[T activate side wall contact model

stiffness data for misuse conditions:
rim flange contact atiffess j 1000 MAmim
rim-to-flat-tire distance 2| 10 mm

apply undo close apply & close apply & exit

Figure 8:FTire/editor additional belt sti ness data menu



2.5 The Damping Data Menu

X

{ damping data

damping data: at 2.5 bar inflation pressure at 3 bar inflation pressure
[ in-plane rot. j 0.0555827 0.077153
D2 in-plane transl. j 0.071607 0.04074
D4 out-of-plane rot. j 0.02604 0.026072

dynamic stiffening data:
radial dynamic stiffening j 17 2695
tangential dynamic stiffening j 1]
time constant dynamic stiffening j 0015505 =

® R

hysteresis data:
radial hysteretic stitfening j g0 %

radial hysteresis width j 200 M

tangential hysteretic stiffening j u] %

tangertial hysteresis width j 1] M

apply | undo | close | apply & close | apply & exit

Figure 9:FTire/editor damping data menu

2.6 The Tread Data Menu

X

 tread data

tread stiffness data:
tread depth j g M
tread hase height j 3 min
stitfness tread rubber j 63 Shares,
tread positive j BS P
tread pattern shape factor (tangential) j 1
tread pattern shape factor (longitudinal) j a -
laterallongitudingl tresd stiffness ratio j 1
damping tread rubber j 2.5e-5 =

tread pattern data:

tread pattern bitmap file (leave field hlank it nea) _?I | show

xmin tread pattern j A
xmax tread pattern jT -
yimin tread pattern jT
yimax tread pattern jT

apply | unilo | close | apply & close | apply & exit

Figure 10:FTire/editor tread data menu

Button “Show' (located in the tread pattern bitmap le input line) will diplay the tread pattern as it
would be de ned by the speci ed bitmap le.

2.7 The Friction Data Menu

In the friction data menu, friction coe cients can be changeandividually, by entering a respective
numerical value. Alternatively, complete columns, or roerseven all values at the same time, can be
increased or decreased simultaneously. This is done yngia respective “<' or >' button for a single
column (red ellipse in gurel?), or for a singlerow (blue ellipse), or forall values ¢reen ellipse).



Alternatively, a group of coe cients can be increased or oessed by turning thenouse wheel up or

down, as long as the mouse points to one of the respective r<>bbuttons. In this mode, it doesn't
make a di erence whether the mouse points to the "<' or to the' button. Only the mouse wheel
turning direction decides about increase or decrease afegaby a constant factor. With the button
‘reset’, all friction coe cients can baeset to the default value "1'.

£ friction data ﬁ|

sliding velocity and ground pressure influence on friction: J

ground pressure [bar]
sliching vedocity [mms) low: | 0 medium | 2 high | 10
stiction: 1] 125 115 0495
meee. friction [1} 125 119 09 4
sliding; | 1 1.4 105 08 -
blocking: | 504 1 03 08 | = |-

reget
temperature influence on friction:
friction correction factor at -20degC 2 1
friction correction factor at 20degC 17 ] 1
friction correction factor at Tmax 7 | 1 -
Tmax 7 &0 degC
show | apply Iundo | close | apply & close | apply & exit

Figure 11:FTire/editor friction data menu

Button “show' will display graphs showinfriction coe Lciehts vs. sliding velocity for di erent ground
pressure values (guré?2)
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Figure 12:FTire/editor friction data visualization



2.8 The Thermal and Tread Wear Data Menu

" thermal and tread wear data

[ activate thermal model

[ activate tread wear model

thermal model data:

heating time constant of tire structure j 10 =

hesting time constant of tresd j 1 =
tire temperature at reference slip and 23% vmax j G0 deqgC
read temperature at reference slip and 23% vmax j a0 degC
read temperature st reference slip and 50% vinax j a0 degC
ead temperature at reference slip and 100% vmax j g0 deqgC

tread tempersture reference =lip j 10 %

percentage of friction power heating tread j 100 Y

tread wear data:
wear rate coefficient j 1] -
vwear rate exponent j 1 -

apply undo close apply & close apply & exit

Figure 13:FTire/editor thermal and tread wear data menu

2.9 The Tire Imperfections Data Menu

7 im perfection data

imbalance data:

necessary balance weight for static balance d o kg
angular position of static balance weight j 1] deg
receszary balance weights for dyn. balance j o ke
ang. position of outer dyn. balance weight j o deg
nonuniformity data:
radial non-uniformity j o %
angular position of maximum radial stiffness d o deg
tangentizl non-uniformity j 0 %
angular position of maximum tang. stiffness j o deg

geometry imperfections:
kett conisty 7 | -0.027583  deg

ply-steer percertage j o %
run-out amplitude j o mm
angular position of maximum run-out j 0 deg
show | apply | undo | close | apply & close | apply & exit

Figure 14:FTire/editor imperfection data menu



2.10 The Version and Numerical Settings Menu

wversion control:
" uze all festures  {* only uze festures introduced priorto 7 |12 DD |06 MM | 2008  ¥YYY

it called by ADAMS, use 7 MSC wersion {+ COSIN version

mesh size:
number of belt segmerts j T =
number of belt bending degrees of freedom j 1— -
number of contact elements per belt segment j T -
number of tread strips j T -

integrator:
internal time step j W =

maximum angle incremert j 1— deq
BOF parameter j T -
Jacobian update cycle length 11— -

contact processor:

contact processor bound 7 l 35 %

high precizion road tangent plane j I—

pre-processing numerics:
tolerated residuum in pre-processing jw -
max. number of iteration cycles j 1— -
step size for static calculation j W =
BOF parameter for static calculation j T -
mass reduction factor for static calculation j T -
inertia red. factor for static calculstion j T -
step size Jacobian estimation j W -
tolerated residuum in stetics calculation j W -
ma. iteration number in statics jT -

apply | undo | close | apply & close | apply & exit

Figure 15:FTire/editor numerical settings menu

2.11 The Measurement Conditions Menu

measurement conditions

measurement conditions:
nominal inflstion pressure j 25 bar
2nd inflation pressure d 3 bar
measurement clest wicth j 20 mim
measurement cleat bevel edge width j o MM
ritn moment of inertia j 3.38e5 kgmm®2

apply | undo | close | apply & close | apply & exit

Figure 16:FTire/editor measurement conditions menu
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2.12 The Operating Conditions Menu

operating conditions

operating conditions:
actual inflation pressure j 25 bar
actual tread depth &t belt zenth j g MM
ambiert tempersture j 20 degC
road surface temperature j HhE deqgC
apply undo close apply & close apply & exit

Figure 17:FTire/editor operating conditions menu

2.13 The Output Specification Menu

output requests f'5_<|

animation: jt"‘ no * std O movie © fullscreen  small window ( translucent

COSING path j | leave field blank for default value
animation time step j a s start j a s end ’l 999 s
farce scaling factor 7 1

footprint plot: @ no ¢ contact pressure
" longitudinal " lateral shear stress
O friction coefficient © sfiding velocty
" temperature tread depth  power lozs
running diagrams.  no  Fx,Fy Fz " M=z My Mz  Fx Fy, Mz
control sliders; & no O yes
camera facus. % wheel certer ( contact patch (7 male's view T rim-fixed
tire structure; ¢ rendered (" wvire frame; # nodes long ID— # nodes lat ID—

road. © no O auto O auto,rendered  singleline ¢ grid O grid, rendered

ricd swzel 0 mm, grid line dis‘tl o mm

output files:
plot file: j o & std O complete ftire00x mtl
cortact patch output: j * no (O yes fire0x cfo
structure geometry output: j & no 7 yes ftire00x geo
hett states output: j ™ no O yes tired0x bea
tread depths output: j o no O yes ftire00x tolo
output ime step 7| 0 s stat 7| 0 s endz[ w9 =
diagnostics:
sitnulation recording: j  no & std O complete ttire rec

messagaoutput:j(‘ std * werboze ftire.msg
staticsanimation:jf? no  yes

steady-s‘tataanlmatlnn'j(? no ( yes

pre-processing control:
runpre-processing:jfi‘ only it necessary unconditioraly

append pre-processed data; j " no & yez if available

apply | undo | close | apphy & cloge | apply & exit

Figure 18:FTire/editor output speci cation menu
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