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refcalc Workbench

cosin © G ©

calculate data file

uilt Sept. 5, 200

Cg@s CalCyv Cd BE&

" FETire & FTire

precision:

@& low ¢ med ¢ high  asis
[~ create movie

[ validate data after computation

FTire/sim

FTiretools

load-case data:
1st pressure
2nd pressure
15t radial defl.
2nd radial defl.
3rd radial defl.
longitudinal displ.
lateral displ.
torsion angle

1st camber angle
2nd camber angle
cleat wicth

tire parameters:

input data files:

| passenger_car.tdd

output data files:
I sample.fet

FTire/calc

EEX

calculate single load-case..

animate single mode..

2.0 reload | save

15 wicth

10 asp_ratio

20 rim_diam

30 rim_wictth

10 load_index

10 infl_press

3 mass

3 dist_bett

5 filler

100 ang_belt
E_carc
E_band
dia_bett
dia_carc
pre_strain

@

S

89

25
100

21

50.0
| 240
1300
1300

05

0s
400

215

choose predefined load case:

enter path: enter path:

hemplates dc:mire

select: select:

passenger_car tdd [sample.fet
last tir

asp_ratio: tire aspect ratio [%6)]

lsample tir

41.18 Hz, op-tr
52.28 Hz, ip-ro
53.39 Hz, op-ro
80.02 Hz, iptr
99.68 Hz, op-h1
106.26 Hz, ip-b1
131.79Hz, 3
144 .90 Hz,

FTire/calc GUI

158,78 Hz,
17612 Hz,
186.15 Hz,
20218 Hz,
21386 Hz,
227 21 Hz,
242 62 Hz,
24988 Hz,
252 54 Hz,
254 59 Hz,
259 70 Hz,
26118 Hz,

(=R =R A =R = L ]

? quit

choose eigenfrequency to ani...

1 p=2.0, 10.0mm defl. at mu=0
5 p= 2.0, 10.0mm defl. at mu=0 on transy. cleat

6 p=2.0, 10.0mm defl. &t mu=0 on long. clest

7 p= 2.0, 10.0mm defl. at gamma= 6.0deg and mu=0 on trans. cleat
11 p= 2.0, 10.0mm defl. at gamma= 3.0deg and mu=0

21 p= 2.0, 10.0mm defl. at gamma= 6.0deg and mu=0

31 p= 2.0, 20.0mm defl. at mu=0

32 p= 2.0, 10.0mm long. displ. at mu=1

33 p= 2.0, 10.0mm lateral displ. at mu=1

34 p= 2.0, 3.0deq torsion at mu=1

35 p= 2.0, 20.0mm defl. st mu=0 on transv. cleat

36 p= 2.0, 20.0mm defl. &t mu=0 on long. clest

37 p= 2.0, 20.0mm defl. at gamma= 6.0deq and mu=0 on trans. cleat
#41 p= 2.0, 20.0mm defl. at gamma= 3.0dey and mu=0

#51 p= 2.0, 20.0mm defl. at gamma= 6.0deg and mu=0

#61 p= 2.0, 30.0mm defl. at mu=0

65 p= 2.0, 30.0mm defl. at mu=0 on transv. cleat

RE6 p= 2.0, 30.0mm defl. at gamma= 3.0deg and mu=0 on transv. cleat
#71 p= 2.0, 30.0mm defl. at gamma= 3.0dey and mu=0

#E1 p= 2.0, 30.0mm defl. at gamma= 6.0deg and mu=0

#101 p=1.5, 10.0mm defl. at mu=0

#105 p=1.5, 10.0mm defl. at mu=0 on transv. cleat

#106 p=1.5, 10.0mm defl. at mu=0 on long. cleat

#107 p= 1.5, 10.0mm defl. st gamma= 6 Odeg and mu=0 on trans. cleat
#111 p= 1.5, 10.0mm defl. at gamma= 3.0deg and mu=0

#121 p=1.5, 10.0mm defl. at gamma= 6.0deg and mu=0

#131 p=1.5, 20.0mm defl. at mu=0

#132 p=1.5,10.0mm long. displ. st mu=1

133 p=1.5, 10.0mm lateral displ. at mu=1

#134 p=1.5, 3.0deg torsion at mu=1

#135 p=1.5, 20.0mm defl. at mu=0 on transv. cleat

#136 p=1.5, 20.0mm defl. at mu=0 on long. cleat

137 p=1.5, 20.0mm defl. st gamma= 6 Odeg and mu=0 on trans. cleat
#141 p=1.5, 20.0mm defl. at gamma= 3.0deg and mu=0

#151 p=1.5, 20.0mm defl. at gamma= 6.0deg and mu=0

#161 p=1.5, 30.0mm defl. at mu=0

#165 p=1.5, 30.0mm defl. at mu=0 on transv. cleat

166 p=1.5, 30.0mm defl. at gamma= 3.0deq and mu=0 on transv. cleat
#171 p=1.5, 30.0mm defl. at gamma= 3.0deg and mu=0
#1381 p= 1.5, 30.0mm defl. at gamma= 6.0deg and mu=0

? quit

GUI




COSi n FTire/calc
scientific software Features

FTire/calc key features

=>» uses parameterized description of tire structure layers (carcass, belt,
tread, etc.)

= automatically launches a series of modal analyses and computation of
static load-cases as ‘virtual measurements’, using the downward-
compatible coarse FE model FETire

=>» uses these results to generate a complete FTire data-file

documentation on www.ftire.com



COSi n FTire/calc
scientific software FETire

FETire grid, refined
near contact patch

CPU time for single non-linear
load-case: ' \
770 nodes: 3 sec
1200 nodes: 17 sec ‘ "
1710 nodes: 51 sec (

total CPU time for computation é\
of FTire data file:

770 nodes: 1 min 36 sec
1200 nodes: 6 min 35 sec
1710 nodes: 16 min 32 sec




COSi n FTire/calc
scientific software Input Data (1)

khkkhkkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkkhkhhkhkhkhkhkhkhkhkhkhkkhkhkkx
* FTire/calc passenger car tire tdd-template

° $parameters khkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkkhkkk
Parameter section width 195 | tire section width [mm]
asp_ratio 65 ! tire aspect ratio [%]
rim diam L5 rim diameter [in]

Of an FTirelcalC rim:width 6.0 rim width [in]

load index 94 load index [-]

in ut fi le infl press 2.0 nominal inflation pressure [bar]
F) mass 10.0

]
]
]
]
]

! tire mass [kg]
tread curv 350 ! lateral tread curvature rel. to width [%]
dist tread 28 ! distance tread border to side-wall [mm]

]

]

]

]

]

]

dist belt 21 distance belt border to side-wall [mm]

filler 60.0 bead filler rel. to side-wall height [%]
ang_belt 24.0 cord angle in steel belt [deg]
E_carc 1500 Young's modulus of carcass cord [N/mm”2]

dia belt 0.5
dia carc 0.5

cross-section area of belt cord thread [mm]
cross-section area of carcass [mm]

$more_parameters hkkhkhkkhkhkhkkhkhkhhkhkhkhhkhkhhkhkhhhkkhhkhhhhhhhkkhhkkhhkkhhkkhhkkhhkhkhk
E belt 210000 ! Young's modulus of steel cord [N/mm”2]

E il 2.0 ! Young's modulus of inner-liner rubber [N/mm”"2]
E bf 15.3 ! Young's modulus of bead-filler rubber [N/mm"2]
E_bb 8.6 ! Young's modulus of bead-base rubber [N/mm"2]
E_cp 2.4 ! Young's modulus of carcass-ply rubber [N/mm"2]
E_bp 9.1 ! Young's modulus of belt-ply rubber [N/mm"2]

E b 6.1 ! Young's modulus of bandage rubber [N/mm"2]

E s 2.4 ! Young's modulus of side-wall rubber [N/mm*2]
E_tr 6.1 ! Young's modulus of tread rubber [N/mm”*2]

h_rs 4.0 ! height rim strip [mm]

h _bf 10.0 ! height bead filler [mm]

h il 0.3 ! height inner liner [mm]

h_base 2.0 ! height tread base [mm]

h_side 2.3 ! height side-wall outer layer [mm]

h_carc 1.0 ! height single carcass layer [mm]

h_band 1.0 ! height single bandage layer [mm]

h belt 1.2 ! height single belt layer [mm]

ang carl 85.0 ! cord angle in 1. carcass ply [deg]

ang_car2 95.0 ! cord angle in 2. carcass ply [deg]



COSi n FTire/calc
scientific software Input Data (2)

tire parameters:

Key parameters are accessible from GUI reload | save |

width 195
asp_ratio 65

rim_diam 15
$parameters kkhkhkhkkkhkkkhkhkkkhkhkkkhkhkkhkkhkhkkkhkhkkhkhkkkhkhkkkhkhkkkhkhkkhkhkkkhkhkkhkhkkkhkkkkkx —

width 195 ! tire section width [mm] rim_width 6.0
asp_ratio 65 ! tire aspect ratio [%] load index 94
rim diam 15 ! rim diameter [in] - S
rim width 6.0 ! rim width [in] infl_press 2.0
load_index 94 ! load index [-] ‘ —zo [ 100
infl press 2.0 ! nominal inflation pressure [bar] ——
mass 10.0 ! tire mass [kg] tread_curv 350
tread curv 350 ! lateral tread curvature rel. to width [%] dist tread —28
dist_tread 28 ! distance tread border to side-wall [mm] s |
dist belt 21 ! distance belt border to side-wall [mm] dist_belt 21
filler 60.0 ! bead filler rel. to side-wall height [%] [r—
ang belt 24.0 ! cord angle in steel belt [deg] filler €0.0
E_carc 1500 ! Young's modulus of carcass cord [N/mm"2] ang_belt 240
dia belt 0.5 ! cross-section area of belt cord thread [mm] EEE——
dia:carc 0.5 | cross-section area of carcass [mm] E_carc 1500

dia_belt 0.5

dia_carc 0.5




COSi n FTire/calc
scientific software Tire Layer Structure Template

Layer structure described by template

* cr.sect. cord dens. height alpha E cord E matrix type

* mm~2 thr/mm mm deg N/mm”*2 N/mm*2

K e e

$layer list 1 ! left bead ****k*kkkkkkhkkhhkhkhkhkhhhkhhhkhkhhkhkhhkhkhhkhkhhhkhhhkhkhhkkk
s_left sidewall = 0.0
0.0 0.0 h il 0.0 0.0 E il ! inner liner
A carc d carc h carc ang carl E carc E cp ! 1. body ply
A carc d carc h carc ang_car2 E carc E cp ! 2. body ply
0.0 0.0 h bf 0.0 0.0 E bf ! bead filler
A carc d_carc h_carc ang car2 E carc E cp ! 2. body ply
A carc d carc h carc ang_carl E carc E cp ! 1. body ply
0.0 0.0 h rs 0.0 0.0 E bb ! rim strip




COSi n FTire/calc
scientific software Cross Section Geometry

Tire cross-section geometry

=>» digitized from image, or

=» CAD data from tire manufacturer

carcass line

bead distance will be automatically
corrected according to rim width




COSi n FTire/calc
scientific software Tread Pattern

Foot-print image
(bit-map file),
optional



COSi n FTire/calc
scientific software Visualization (1)

=3 COSIN/graphics

e

.....
A
e
o

FETire Visualization in
FTire/calc

structure distortion and stress

200 Nimm
150 Nimm
100 Mimm
50 Nimm
0 Mimm




cosin
scientific software

FETire Visualization in FTire/calc

ground pressure distribution and mode shape
animation

10.mode. 14243 Hz, 4. order

FTire/calc
Visualization (2)
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scientific software

FTire/estim GUI

use following reference tire:
& car, SUY, or van tire
€ truck tire

" motorcycle front tire

" motorcycle rear tire

" aircraft tire

FTire/estim: create FTire data file (built Sept. 5, 2008)

prefer following kind of data:

(& same as in reference tire
direct
static

-
(e

¢ handling (standard)
¢ handling (motorcycle)
-

modal

nominal inflation pressure
second inflation pressure

tire mass

deflection at max. load

save new tire as ..

secton wiith apectraty i diameer badhd.  speedsymb.
205 i 55 R 16 [ 90 | 7
205 55 16 90 T
mm or in % in LI Sl
tire manufacturer ? ?
tire type ? ?
rim wvicith 65 65 in

25 250 har
375 375 bar
9.4 94 kg

2531 mm

leave unknown fields blank; green value is value of reference tire

Overall
< Width >
Section
BT T ——
Tread
l‘ veiath >
A soction - Roised A
y Height Lettars
4 Rim

|‘ width >
Rim Overall
Diameter Diameter

pre-process and save new tire as ..

y 4

Section
§ Height L v

unit converter:
1 mm= | 0039 in

1 bar= | 14504 psi
1 N= 0225  Ibf
1 kg = 2205  lbs
1

kmh=| 0621 mph
1 MPa=| 32278 Shore A

(dependency as assumed in FTire)

show load index table

choose reference tire ..

show speed symbol table

customize estimation formulae ..

edit reference tire templates/passenger_car.tir

visit TireTech

visit Tyres Online

FTire/estim

Qualified Data Estimation

Enter estimation formula(e) to be changed. Use Matlab syntax; available parameters are:
x reference tire's value of parameter to be estimated

w o relative tire section width

d relative tire diameter

h relative side-wall height

m relative tire mass

| relative rated max. load

v relative rated max. speed

k relative radial stiffness

p relative nominal inflation pressure

tread width

lateral belt curvature radius

flat tire: distance rim flange to ground

rim moment of inertia

eigen-frequency in-plane rotatoric
eigen-frequency in-plane translatoric
eigen-frequency out-of-plane rotatoric
eigen-frequency in-plane bending
eigen-frequency out-of-plane bending
percentage of free mass

tire longitudinal stiffness

tire lateral stiffness

tire torsion stiffness

wheel load on transversal clest

wheel load on longitudinal clest

wheel load of cambered tire

wheel load of cambered tire on transversal cleat
helt torsional stiffness about radial axis
in-plane hending stiffness of un-inflated tire
out-of-plane bending stiffness of inflated tire
belt lateral bending stiffness of inflated tire
bett twist stiffness

helt torsion stiffness about longtudinal axis
rim flange contact stiffness

apply & quit

FTire/estim: customize estimation formulae

WX

Wy

X

w3t
sgrt(kim)*x
sgri(kim)*x
sgrt(kim)*x
sqrt(kim)*x
sgri(kim)*w*x

Ky
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scientific software

FTire/estim
Independent Variables

Independent variables provided for use in the formulae

TA<~3TAQsE X

reference tire's value of the p
section width N
tire diameter
side-wall height
mass

rated max. load
rated max. speed
radial stiffness

arameter to be estimated

> relative to reference tire

nominal inflation pressure J/



COSi n FTire/estim
scientific software Data to be Estimated

Data to be estimated by the formulae

tread width

lateral belt curvature radius

flat tire: distance rim flange to ground
rim moment of inertia
eigen-frequency in-plane rotatoric
eigen-frequency in-plane translatoric
eigen-frequency out-of-plane rotatoric

eigen-frequency in-plane bending wheel load on transversal cleat
eigen-frequency out-of-plane bending wheel load on longitudinal cleat

percentage of free mass wheel load of cambered tire

tire longitudinal stiffness wheel load of cambered tire on transv. cleat
tire lateral stiffness in-plane bending stiffness of un-inflated tire
tire torsion stiffness out-of-plane bending stiffness of inflated tire

belt lateral bending stiffness of inflated tire
belt twist stiffness

belt torsion stiffness

rim flange contact stiffness



sciéen !ll]C SO| !ware I‘ “m“l H

Example of an estimation formula:

eigen-frequency in-plane rotatoric
= sqrt(k/m)*x

means:

the first natural frequency (f1)
= grows with square-root of radial stiffness

= but diminishes with square-root of mass



COSi n FTire/estim

scientific software Formulae Customization Mask
tread width wW*X
lateral belt curvature radius W*X
flat tire: distance rim flange to ground %
rim mement of inertia w*d*3*x
eigen-frequency in-plane rotatoric sqri(k/m)*x
eigen-frequency in-plane translatoric sqri(k/m)*x
eigen-frequency out-of-plane rotatoric sqri(k/m)*x
eigen-frequency in-plane bending sqri(k/m)*x
eigen-frequency out-of-plane bending sqri(k/m)*w*x
percentage of free mass k*w
tire longitudinal stiffness e

tire later’ =1



cosin

scientific software

FTire/tools

collection of FTire analysis routines

FTireftools (built Sept. 5, 2008)
cosin © & ©

replay recorded simulation ..

(“q("sﬁ'a("v("dEJg

FTire datafiles:
195_65r15.tir (FTire)

road data files:

sample.rgr (5 MB)

FTire
FTire/tools

EBEX

estimate data file ..

plot simulation results ..

view wheel envelope ..

TYDEX format docu

click the blue button
to open the indicated file with
FTire/editor
or FTireroadtools

fm s - s

select directory: select directory:

C:Jtire/param - | Jroads
select: select:

[1100r20 tir  belgian_block_2 rdf N
[155_B5_12_72V_4J i icosin_3d_spline_rgr.rdf
[155_65_R_14_72V_4_5Jtir cosin_3d_step rdf

[195_65r15 tir cosin_bump.rdf —
205_50r16 tir _|cosin_cleat rdf

205_55r16 tir icosin_crg.rdf

205_65r15 tir icosin_drum rdf

225_50r17 tir cosin_drum_contr_speed.rdf

235_40zr18 tir icosin_drum_speed_profile.rdf

235_50r16 tir icosin_flatbelt.rdf

235_55r17 tir cosin_ftr.rdf

245 _45r18 tir cosin_hydro.rdf

245_55r17 tir cosin_hydro1 rdf

315_80r22 tir F lcosin_hydro2 rdf J




cosin

scientific software

FTire/editor

FTire
FTire/tools

FTirefeditor. (built Sept. 5, 2008)
cosin © & ©

FTire data file:
C:ftire/param/195_65r15.tir

Cq@sCalCy Cd E[:Q

edit

tire size & specification

analyze

list general properties

geometry

plot pressure dependencies

carcass/belt mass & stiffness

compare with ..

carcass/belt stiffness (more)

modal analysis ..

carcass/belt damping

static analysis ..

tread

steady-state analysis ..

linearization ..

friction

thermal & wear

process

append pre-processed data

imperfections

discard pre-processed data

version & numerics

save in other format as ..

measurement conditions

undo all

operating conditions

output

editisavein & S| ¢ imperial units




COSi n FTire/tools
scientific software Static Analysis

Static Analysis

computes and displays steady-state forces and moments of a standing tire
with different loading conditions and surface geometries, including user-
interactive, mouse-driven deflection and camber control

FTire/static: Static Analysis

input: & defl. ¢ wheelload ¢ Llload percentage ¢ forces & moments
tire deflection [mm] 20

long. displacement [mm]

lat. displacement [mm]

wheel rotation angle [deg]

0
0
camber angle [deg] 0
1]
0

toe angle [deg)

change infl. pressure [bar]to: | unchanged

change tread depth [Imm] to: unchanged
external radial force [N] 0
external lateral force [N] 0
external twist torque [Nm] 1]
[T usetread pattern if available ground pressure [MPa)
& stand-stil ¢ slowly rolling I > 040
0.35..0.40
& flat  transv.cleat ¢ long.cleat ¢ 45degcleat ¢ block 0.30..035
0.25..0.30
long. obstacle shift [mm) 0.0 020 ..025
Iat. obstacle shift [mm] 0.0 0.15..020
0.10..0.15
005..0.10 forces: 0. 0. 5082.M
? apply quit apply & quit 000..005 torques: S8. 1. 0.Nm
<0.00 foot-print length: 152, mm
arid-line dist. 20 mm 71.0 % of max._ load




cosin

scientific software

FTire/tools
Modal Analysis

Modal Analysis

modal analysisin ¢ unloaded

change infl. pressure [bar] to:
change tread depth [mm] to:

roling speed [km/h]
tire deflection [mm]
camber angle [deg]
long. slip [%]

(¢ loaded condition

‘ unchanged

unchanged

¢ input: longitudinal slip ¢ input: driving torque
¢ flat ¢ transv.cleat ¢ long.cleat ¢ 45 deg cleat

0
20

o

long. displacement [mm)
lat. displacement [mm)

o|lolo

rotation about z-axis [deg]

in-plane
mode & frequency damping

1| 68.99 Hz 1.65 %
84.31 Hz 7.61%

96.02 Hz 7.4 %

119.07 Hz 1.26 %

2]
3]
T 108.90 Hz 7.49 %
B
6|

133.72 Hz 1.57 %

[T create movie

? apply

o

out-of-plane
mode ¥ frequency damping

71.08 Hz 4.57 %
79.09 Hz 4.94%
98.98 Hz 4.57 %
120.68 Hz 4.64 %

158.97 Hz 3.50 %

1
2]
3]
4|
B

quit apply & quit

computes and animates frequencies
and mode shapes for

= unloaded (axisymmetric) tire, and

= loaded tire on flat surface or
several different obstacles, all in
blocked, floating (brake released),
or rolling condition

f= 10207 Hz D= 343%



COSi n FTire/tools
scientific software Linearization (1)

Linearization
linearized state-space matrices [A,B,C,D], ready-to-load into Matlab etc.,
with different loading conditions and surface geometries, standing & rolling

FTireflin: Linearization

¢ input: longitudinal slip ¢ input: driving torque
change infl. pressure [bar]to: | unchanged
change tread depth [mm] to: unchanged
¢ flat ¢ transv.cleat ¢ long.cleat ¢ 45 deg cleat : : : I : : : : '
rolling speed (0 or =36) kmih] 0 1) SO R S O SO S SO L S N—
tire deflection [mm] 20 R '
camber angle [deg] 0 4000 -_....u. N I
long. slip [%] 0 : : : : : : A | ;
side-slip angle [deg] 0 2000 _,, ....... ,,..,,.' ,r_
long. displacement [mm) 0 : : : : : : : : :
lat. displacement [mm] 0 o-JL ....... ....... ,.‘,._, ...... 4.....JL_
ratation about z-axis [deg] 0
save AB,C.D to M-file: abcd.m load! in Matlak I-2ooo R O M- .
max. frequency [Hz] I I I ' . ' I R ¥ i I
linearized system order — -4000 ' """" """" """" ..:“'.'t '
: : AP N . : ; i
? apply quit apply & quit -6000 " """" “‘ ..’ '
| | | | I | | ? | | |

-14000 -12000 -10000 -8000 -6000 -4000 -2000 2000 4000

eigenvalues of the system matrix



COSi n FTire/tools
scientific software Linearization (2)

Eigenvalue map of --~7
loaded rolling tire o e

: ? . . : . :
800k fe B P IRICRIRITITEL SSEPPPIE -

[=100]| TR R . SRS S R RN _

100 km/h = 105 km/h
200 km/h = 205 km/h

400

200

0 i i i i
-160 -140 -120 -100 -80 -60 -40 -20 0



FTire/tools

cosin Steady-State Analysis

scientific software

Steady-State Analysis
computes forces and moments of a tire rolling in steady-state conditions, at
given slip, camber, deflection, pressure, and tread depth conditions

! FTire/sst: Steady-State Analysis

(" inputdefl. (¢ inputload ¢ inputLlload percentage k

(" input long. slip ¢ input driving torque

change infl. pressure [bar] to: ‘ unchanged

change tread depth [mm] to: unchanged

wheel load [N]

camber angle [deg] 0

driving torque [Nm] 0

side-glip angle [deg] 7

rolling speed [Km/h] S0

turning speed [turns/s]

drum diameter (flat if void) [m]

|~ compute radial damping ground pressure [MPa)
> 0.40

[~ with foot-print bitmap !035 ..040
0.30..0.35
0.25..0.30

) ) 0.20..0.25

? apply quit apply & quit 0.15..0.20
0.10..0.15 forces: -74. 3322. 4642.N
0.05..0.10 torques: 1135, 2. -44. Nm
0.00..0.05 deflection:  20.0 mm
<0.00 foot-print length: 153.8 mm

rricd =line diat 2N mm 72A% aflllnad



COSi n FTire/tools
scientific software Show Info

Tire Data Completion (‘show additional tire info’)

Computes and displays a predefined, comprehensive list of static, steady-
state, and modal tire properties, like

vV v v v VY

tread stiffness

radial stiffness for different deflection values and camber angles
radial stiffness on non-flat surface

longitudinal, lateral, and torsional stiffness

radial stiffness at different rolling speeds

cornering stiffness, traction stiffness, pneumatic trail
speed-dependent rolling resistance coefficients

higher mode frequencies and damping values



cosin

scientific software

FTire/sim

FTire
FTire/sim

stand-alone FTire simulations, optionally with quarter-car

FTire/sim Workbench (built Sept.
. A ~
cosin © & ©

, 2008)

simulation parameters:

("q("sﬁ’a(’v(’d@Ejg

model parameters:

simulation data files:

FTire datafiles:

Quarter-car files:

B=ES

reference plot files:

| | | ] | 1] I »l | » | reload save | reload | save | straight.sim I tread_patternt.tir | sample.qc | temp.avi
I~ use road data file Vs 20
[~ include quarter-car model vF 2 enter path: enter path: enter path: enter path:
DEFS 40 — — — |
[ start with previously saved state oEFF —40. |C,m;re/5|mul lC..’ﬂlrefparam param ICJﬂlre =
AL = select: select: select select:
[~ creste plot file oa —-0 |_default.sim [1100r20 tir [sample gc emp.avi
abs .sim 55_B5_12_72V_4Jtir ruck.gc
¢ nomovie % Cinepak ¢ IndeoS P -1 lactuator_testrig.sim 55_65_R_14_72V_4_SJtir
" MU 10 jaircraft.sim 95_B5r15tir
€ muttiple exposure E—— banking_angle.sim [205_50r16 tir
[~ continuously save contact forces H ﬂ rake.sim [205_55r16 tir
. HI H icamber sim [205_65r15 tir
[~ continuously save betticarcass geometry HA —H lcamber_thrust sim [225_50r17 tir
" Em—— camera.sim [235_40zr18 tir
[~ continuously save belt states TEND 1 i <im 235:50”&‘“
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icleat.sim 1245_45r18 tir

[~ save final cortact forces
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select aux. parameter sliders..
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save plot file as ..

save movie as ..
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FTiretools

icombined_slip.sim
lcornering.sim
curhstone sim
iclrum.sim
envelope.sim
lat.sim
Elat_run.sirn
lex_body .sim
foreaft.sim
[fourvwd sim
[function.sim
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ydro.sim
hydro_rdf.sim
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iturn.sim

[245_55r17 tir
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IF1_rear tir
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faircraft tir
faudli tir
bs_h390z tir
lcontour tir
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learth3 tir

ple tir
lgrooves tir
mperfect tir
ntec_front tir
ntec_rear tir
ast tir
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It tir
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FTire/link
Simulink block-set; full support of all FTire features
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FTire is 3 Party Product:
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.thank you for your attention!

Q& A
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cosin scientific software: FTire Animations | 2009/10/15 19:24
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