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Type
of problem

Trim

Stability

Handling

A virtual model to

solve real problems

Type
of simulation

e static
 steady state

* eigenvalues

e time simulation

* FRF
 steady state

e time simulation
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OYNAMOTION Overview

move your engineering

® Standard bodies

(chassis, front assembly, wheels, etc.) FASTEM\(E —

@ Additional bodies
(bags elastically suspended, etc.)

® Several suspension linkages
(swingarm, fork, paralever, duolever, telelever)

® Frame and suspensions compliances
® Non-linear spring-shock
® Deformable tyre

@ Detailed chain/shaft transmission

® Easy to use Graphical User Interface

®...and many more
Y
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72000 D factor Sideslip Force
Cauber W Use Table D )
— s amper
21600 B factor = &8 Select a row and press INS/CANC key to add or soon |'
27000 C factor = — 16.7 remove data |
= — oo I
0.9200 E factor 000
E — -15.7 Velocity [mis] | Damper Farce [M] j Ir
Normalized Sideslip Stifiness 4 = &8 1 [-1.0000 -1611.00 |
36732 [calculated) = O 2 |-0.8020 -1390.00 so00 L
3 |-0.6340 -1220.00 = I
|
. . o 4 |-02679 -1019.00 oo}
Sideslip Angle [deg] & |-0.3000 -873.00 5 |
Camber F 6 |-0.2340 -862.00 = :
amber rorce
7 |-0.1680 -951.00 I
07400 B factor SideSlip 2 |
3 |0.0000 0.00 g
1.0300 C factor = & !
— g |o1001 201.00 ol
4670 E fector o T aq 10 02320 844.00 :
Normalized Camber Stiffness ; = & 11 |0.3659 1452.00 _1000 If
0.9146 [ealculated) 5 = = 12 |0.4319 1728.00 |
= = o 13 |0.4999 2014.00 ?
14 |0.5659 2246 00 el - it - P i o
145 |0.7000 2719.00
16 |0.8980 3848.00
a0 100 - Velooity [wfs]
Vettical Load [N} 100000 Canber Zngle [deg)
Listof Bodies| REAR WHEEL] REAR_CHASSIS| FRONT_CHASSIS| BODY_VIRTUAL] BODY_3| BODY_5| BODY_6| FRONT WHEEL| ]
Add Bady name new Bady Steer Damper
Rernove Body n® 1 2.8 [
Buody Name Attached To j z.0l
1 |REARWHEEL  rear_wheel :'
2 |REAR_CHASSIS chassis 3=HANDLEBAR TRIAD sl
3 |FROMT_CHASSIS chassis_head HANDLEBAR AXIS |
I
4 |[BODY_VIRTUAL  chassis CHASSIS HEAD COMPLANCES POINT 1o,
5 |BODY_3 handlabar |
B |BODY_5 rear_unsprung 'E 0.5 L
7 [BoDY_6 front_unsprung = :
5 [FROMTWHEEL  front_wheel y 0.0
9 |RIDER chassis o |
10 |BAG chassis = —0.5 L
& |
_ I
1.0 r
I
-1s L
|
|
2.0 r
I
1=REAR_WHEEL TRIAD 4=FRONT_WHEEL TRIAD cas L F [ S A o I
T 5-REAR_UNSPRUNG TRIAD 6-FRONT_UNSPRUNG TRIAD 1.5 1.0 0.5 0.0 0.5 10 Ls
SAE Z
Velowity [rad/s]
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=FastBike GUI> EXAMPLE _MOTO_swing-fork-chain. lua
5| || about | £t |

=

| EXAMPLE_MOTO swing-fork

FASTOIKE _

+- Data
SR=TNIENERULENE] o) ane Change » EXAMPLE_MOTO_swing-fork-chain. lua

Sensors

Outvars Manage Maneuwver Parameter

U
. . 20.00 Speed [mis]
- Simulation
. . 3.00 Lane Change Yidth [m]
Mominal Trim »
i i 20.00 Lane Change Transition distance [m]
Static Trim

10.00 Total Duration ofthe simulation [s]

STEERINGTORQUE [MNm]

A =

h
]
]
L
]
i
. i
Single Steady & r
Multiple Steady Ermeel_ G i
L
i
Free Modes 0.0200 Integration Step |
Frequency Res r
| Solver Parameters: 1.00e-006 ho 1.00e-006 ral 1.00e-003 atal
Slalom MEBDFI [1.008 [1.00e [1.00e !
- . Control Coefficient Parameters 1
L ch Actual :
| I B
ane_ angs KP_phi  [-166.86 -z
ey KD_phi -14.77 STEERINGTORQLUE [MN*m]
Accelerat 0.00

[-6762
[B128
[ooo
[000
KD_psi  [oo0
CutFreq [1000
Zeta [or0
Leadtime [08s

Brake whil N0

Load SLCM Command File

KP_telta
Save SLOM Command File |

O Optimal Contral

v

S N N ST U TN |
[ z E] 3 1z

Eime

TRAIECTORY_Y [31]

______

Run Simulation

GUI: handling analysis

©® STEERING TORQUE
©® BRAKING TORQUE
©® ENGINE TORQUE

©® TYRE FORCES
Qo ..

©® TRAJECTORY
©® sPEED
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=FastBike GUI> EXAMPLE_MOTO_swing-fork-chain.lua

w’:| E| £bout | Exit |

A

| EXAMPLE_MOTO swing-fork

+- Data

—- Bensars and Outvars
Sensors
Outvars

—- Simulation
Mominal Trim
Static Trim
Single Steady Stafl

Rl St

I ——ry s 0
Slalam
Carnering

Lane Change
Braking
Acceleration
Brake while Corng

Speed

" single case
* multi case

10.0000
40.0000
a0

Initial value
Final value

Mumber of steps

Lateral Acceleration

* single case
" multi case

0.0000

Initial value

Longitudinal Acceleration

* single case
" multi case

0.0000

Initial value

Deceleration Optional Parameters

Engaged_Gear:

=]

O Generate WRML file

‘ View Details ‘

[

Frequency [Hz]

[

g.

GUI: modal analysis

FASTSOIKE _

=Free Modes> EXAMPLE_MOTO_swing-fork-chain.lua

Flat Limits)|

Free modes stability - EXAMPLE MOTO swing-fork

oo

=

&

- = 0.3 =

wob

o o oo oo @

0.2

-
|, W LT
oo bae

= 0.1

©® FREQUENCY
/=41 ® DAMPING RATIO
© MODAL SHAPE

o ..

-15.11 -10. 22
Real [radss]

-5.33
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=FastBike GUI> EXAMPLE_MOTO_swing-fork-chain.lua

5| G| oot | £ | © DIFFERENT SPEED

A

| EXAMPLE_MOTO swing-fork N FASTE‘IKE O CORNERING

+ Data ©® ACCELERATING
—- Bensars and Outvars ,/

sensors o ® BRAKING

Outvars
—|- Simulation -

Mominal Trim =Single Steady State=> EXAMPLE_MOTO_swing-fork-chain. lua

313 = IQun| Save Qesult| view Details | Save reference | Cluse|
Single Steady Sta
in] e O clgs) 20.0000 Speed [mis]

5.0000 Langitudinal acc. [mis*2]
Fregquency Re 5.0000 Lateral acc. [mis"2]
Slalom Genmetnr\ Furce] Mass] Iner‘[ia] Cumpliance] Geometry data] Faorce data]

Carnering
Lane Change Vettical position of ColG [m] 0.5585

-0.0zZz24
Braking Longitudinal position of CoG [m]  0.7396

Acceleration Roll angle [7] 324007
Brake while Corndll SteerEffectivesngle [7] 1.1482
Front Mormal Load [M] 73229
Reat Morrmal Load [N] 1770.35 TrangferLoadangle L3527 [rad]
Front Lateral Force [M] 360.38 Bguatingle L3040 [rad]
Rear Lateral Force [M] 813,71 Trangferierodynamicingle L3257 [rad]
Front Longitudinal Farce [M] -102.47
Rear Longitudinal Farce [M] 1458.96
Transfer Load angle [7] 201849
Sguat angle [7] 17.399
Front suspension travel [m] -0.02349
Rear suspension travel [m] -0.0224
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w EASTEIKE
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OYNAMOTION Packages
Trm STC] . Static Trim Calculation
SSA] . Steady State Analysis
o FMS] . Free-Motorcycle Stability
Stability _ _
FRF] . Frequency Response functions
(CSLC] . Control Synthesis for Lane Change
[(CSS] . Control Synthesis for Slalom
. (CSC] . Control Synthesis for Cornering
Handling : . :
SLCM] . Simulation of Lane Change Maneuver
SSM] . Simulation of Slalom Maneuver
SCM] . Simulation of Cornering Maneuver
BFR] . Braking on a Flat Road
In-Plane . :
: [AFR] . Acceleration on a Flat Road
Dynamics ; .
FRF] . Frequency Response functions
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