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Softwarovy model TTW Vozidla

MSC.Adams

» Sveétove nejrozsifenéjsi software pro dynamické a
pohybové analyzy

* Svice jak 25 letou implementovanou technologii
vypoctu

* MSC.Adams/Car
— Jeden ze specifickych produktu
— Pro analyzu vozidel sloZzenych ze zakladnich subsystému
— Jednoducha zména subsystému ze strukturované databaze
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VI-grade

VI-grade vyviji a poskytuje simulani software
zakladajici na MSC.Adams pro rlizna specificka
pouziti

VI-SportsCar, VI-CarRealTime, VI-Drivesim,
VI-Motorcycle, VI-Rall, VI-Aircraft, ...

VI-Motorcycle
— Pro vyvoj relevantnich softwarovych modelt motocyklt
— Primarné uréené pro naklapéna jednostopa vozidla
— Rozhrani k Matlab Simulink pro propojeni s fidicim systémem
— Jednoduché definovani traté pomoci VI-Road
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MSC.Adams

» Pro vytvofeni modelu v Adams/Car je tfeba projit
tfemi Urovnémi
1) Template
— Definovani zakladni topologie (vytvoreni zakladnich dild a
spojeni mezi nimi)
2) Subsystem
— Mechanicky model vytvofeny na zékladé Template

— Pridani nebo upraveni zakladnich parametrd Template
(pozice, velikost ¢asti, tuhost pruziny)

— Pfifazeni zakladni funkce pro Subsystem
3) Assemblie
— Vycet Subsystems, z kterych se sklada vytvoreny model
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Full-Vehicle Assembly

Front Suspension Subsystem
Rear Suspension Subsystem
Rider Subsystem

Front Wheel Subsystem
Rear Wheel Subsystem

Body Subsystem

Powertrain Subsystem

Brake Subsystem

Other Subsystem
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Database

» Vytvofena nova pracovni databéaze:
TTW_vehicle.cdb
» Oznacena jako vychozi pracovni, pro zapis

. actuation_inputs.tbl . driver_knowledge.tbl _ req2rpc_maps.tbl
. aero_forces.tbl __ driver_loadcases.ibl ‘. roads.tbl
~ airsprings.tbl . driver_roads.tbl . shell_graphics.tbl

_ assemblies.tbl

~ flex_bodys.tbl

~ springs.tbl

. bumpstops.tbl . gear_elements.tbl ~ steering_assists.tbl
. bushings.tbl . gear_stiffness.tbl . subsystems.tbl
. dampers.tbi . human_rider:tbl _ suspension_curves.tbl

 differentials.tbl
. driver_controls.tbl
_ driver_data.tbl

_ driver_inputs.tbl
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' loadcases.tbl
. plot_configs.tbl
. powertrains.tbl

- reboundstops.tbl

. templates.tbl

_ tirestbl

. vibrt_models.tbl
. wheel_envelopes.tbl




Template Builder

Vytvoreni Template
— Ur€eni jména a Major Role (suspension, wheel, body, ...)
Definovani Hardpoints
— Ur&eni zakladnich bodu Sablony
Vytvoreni zakladnich ¢asti
— Vytvoreni General Parts a definovani jejich geometrie a
parametrd

Vytvoreni a definovani spojeni mezi dily
— Attachments — Joint x Bushing
Definovani Communicators
— Propojeni subsystems
— Output x Input Communicator
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Front_Suspension_Template

ZaveéSeni prednich kol Template name:
o ; ._suspension_front_17

UloZeni pfednich kol Major Role:

OdpruZeni suspension

Naklapéni

Rizeni

10
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Front_Suspension_Template

Front_Suspension_Template
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Front_Suspension_Template

« Communicators

Zatity Class:

parameter real
mount

s iy

coflr] brake disk loc
e aisk ors

i =
co[1x]_cambex_ansie
cofix) gyro loc
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force
moune. uca_ve body
mouns. balance to_body
solver verisble
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Rear_Suspension_Template

e ZavéSeni zadniho kol Template name:
._suspension_rear_06

* Ulozeni zadniho kol Major Role:
» Odpruzeni suspension
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Rider_Template

Template name: h
._rider_02 .
Major Role:
rider
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Rider_Template

General Part T _sider_02 ges_ider

Type [ et e rignt © single

Location Dependency | Dekta location from coordinate -l
Coordinate Reference | _rider_02 ground.cfs_tider_reference
Location fooo
Location in [ Tocal " globa

Orientation Dependency [ Delta orientation from coordinate  ~|

' Modity General pﬁ ]

Construction Frame | _rider_02 ground cfs_der_reference
Orientation fooo
Mass[600
bo[5.0E+006 I~ Off-Diagonal Terms
tyy[5.0E+006
122[5.0E+006
CM Location Relative to Part ~ [-30.0,0.0,5000

Density @ Material C User Entered

Material Type steel < ‘
oK | Apply | cancal |
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Rider_Template

¢ Hardpoints summary:
The hardpoint: Is used for:

hps_rider_position rider model origin for both geometry and general part

* Parts summary:

The part: Is of type: Remarks:
ges_rider general part rider part holding mass and inerpr
mts_rider_to_frame mount part mount part hooking the frame part

« Communicators summary:

The communicator: Belongs to : Role: Has the matching:

cis_rider_to_frame mount inherit rider_to_frame

cis_std_tire_ref_location location any std_tire_ref_location
Plzen 2012
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Wheel_Template

Template name:
._tire_test
Major Role:
Wheel

Files referenced:

mdids://motorcycle_shar
edftires.tbl/

pac_mc_120_70R12.tir
pac_mc_120_70R17 tir
' pac_mc_130 70R12.tir
pac_mc_180_55R17.tir
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Wheel_Template

e Communicators

Listing of input commmicators in ! tire test!

‘Communicator Nama: Enticy Class: From Minor Role:  Matching Name:
‘etz _std tire ref lasacion loeacion any std_ctire ref loeation
12 suspension meunt mount inharic suspension_mount
‘eis_wheel eencer loeation inneric wheel_canter

5 inpur commnicstors wers found in *_tire test

Listing of cutput commmicators im ' tire rest®

Communicator Name: Entity Class: To Minor Role: Matching Name:
‘eo[lr]_double rotor to wheel mount inheric
Zor_to_mheel mount. inharic
s force. inheric
cos_vire radiug. parameter real inneric

5 outpus commnicazors vere found in '_tire test’
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Body Template

Template name:
._body_02
Major Role:
body

Plzef 2012
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Body Template

i ioary Genctal Port -Q X

* General Part - Body Ganel P o8 o o o
. Type @ feft € nght € single
* Parameter Variable T m—— 5
Location values 0.0.0
Orientation Dependency [ User-entered values -]
Orient using @ EulerAngles © Direction Vectors

Euler Angles 00.00.00

* Parameter Variable Modification Table

real_value |[remarks

phs_CDrag_brake_threshold: "define the upper saturation level (X1) of the transition step’. “function connecting CDrag to CDrag brake
pvs_air_densit i reference density used in aerodynamic forces computation”
prs_Cirag "“drag coeficient used in standard riding conditions”

|| [pvs_CDrag_brake “drag coefficient used in braking condition:
prs_drag_fiter “Cutofffrequency of the smoothing fiter applied to the brake demand.", “The fitered signal is controling
pys_fiontal_area 6.0E4005 | reference frontal area used in asrodynamic forces computation”

Rl |
Display: Single and | Let © Right & [Boit
Value Type: [ Real € integer © String

Name Fiter- [+ oK Apply | Cancel
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Body Template

« Communicators

Listing of inpuc commnicators in ' body 02'

Znsity Class:

sclver_variable
solver_variable

mazker
solver variable

s input communicators were found in '_body 02°

Listing of output commnicators in '_body 02"

From Minor Role:  Matching Name:
£zone braxe_demand

rear ‘braxe_demand

=y gyo_retarence

any. gyzo_vx

any std_tire ref location

Comminicator Name: Envicy Class:

eatiz]_soot mount

31 cucpur comminicators were found in ‘_body 02°
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Body Template

Template name:
._brake_system
Major Role:
brake_system
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Brake_Template

¢ Parameter Variable

* Parameter Variable Modification Table. ‘ ‘ [ x

real_value remarks
phs brake pressure_max 01 “maximum pressure generated in the brake system when a full brake demand is requested”
phs_front_rotor_width 250 “geometrical thikness of the front disk rotor”
phs:_rear_rotor_icth 25.0 “geometrical thikness of the rear disk rotor”
ps_front_brake_bias 075 “brake demand splitting (0 means only rear - 1 means only fiant )"
pus_front_brake_disk_th 10.0 “geometrical thikness of the font disk”
pvs_front_brake_mu 04 “pad to disk friction coefficient for the front axe”
pus_front_effective_piston_radius_|135.0 “caliper equivalent radius (distance at which the brake tangential force is applied)”
pvs_front_piston_area 2500.0 “front caliper piston area used to compute the brake device normal force”
s _rear_brake_disk_th 1.0E.002 “geometrical thikness of the rear disk”
s_rear_brake_mu 0.4 “'pad to disk friction coefficient for the rear axle”
pvs_rear_efiective_piston radius _|120.0 “caliper squivalent radius (distance at which the brake tangential force is applied)”
pvs_rear_piston_area 25000 “rear caliper piston area used to compute the brake device normal force”
< | |
Display: Single and |© Left © Right & Both
Value Type: & Real C lnteger  String
Name Filter: oK Apply | Cancel
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Template name:
._frame_graphics_06_V2

Body Template

Major Role:
body_graphics
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Brake_Template

» Communicators

‘Listing of input commnicators in ' brake system’

Communicator Name: Entity Class: From Minor Role:
€i[1x] brake disk loc location £ront
cillr] brake disk ori orientation front
mount front
mount. fzant
inherit
:_| =« solver wariable front
cis_rear_brake_demand solver_varianle zear
cis_rear_brake disk_loc 1oeavicn zear
icis_resr brake disk ari oriencacion Tear
Cis_rear_caliper_to_susp mount rear
cis_rear rotor_to wheel mount. zear
cis rear whl center loeaticn zear
Sis_std tire ref location location any

18 input commnicators were found in '_brake system'

Listing of output communicators in ' brake system'

Communicator Name: Envicy Class: To Minor Role: Matching Name:
cos_sront_brake bias parameter_real innexit front_brake bias
cos_max braks rorque front paramever_zeal front mex _brake torque front

‘cos_mex brake torqua rear parameter real zeax max_brake vorque rear

3 cutput commnicators were found in '_brake_system'
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Subsystem

» Vytvoreni vSech potfebnych subsystems na zakladné
vlastnich Sablon
— Moznost editace polohy vic¢i souradnému systému vozidlo
— MozZnost editace Parameter Variable

| s Xl

Subsystem Name suspension_front_17

Minor Role [front

Template Name [ melids:/TTW_vehicle_3templates tbl_s

[ Translate from default position
[Fore Translation -] [1200
[Up Translation o

oK Apply Cancel
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Full-Vehicle Assembly Prvni simulace

» Sestaveni softwarového modelu kompletniho vozidla

» Constant Radius Cornering
z vytvofenych Subsystems

~ CRC Analysis

Full-Vehicle Asser|vozidlo_04
Output Prefix | Comering_01
End Time
INumber Of Steps

Mode of Simulatior |

Tires Road File | mdids //motorcycle_sharediroads tb/mdi_2d_fat ref

TunEny  [(30m) Inital Velocty [ 10] ms -
(50m) Start Time 2s)
~| Long Acceleration [0

¥ Create Analysis LogFile ¥ Create Road Shell Geometry

OK. Apply Cancel I
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CIL PRACE

e Cil prace a motivace
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