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DRIVING J-TURN (TIRE)
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DRIVING J-TURN (TIRE)

RecurDyn A|%!

AHE_S_ E% AOHAC';'é'l.jl Start RecurDyn x
New Model
Name ‘ Driving_Test |
1. HI'EQI-§|'D|_40'”A-| RecurDyn O|'0|5:% EI% Unit [MMKS[Millimeter/Kilogram/Newton/Second) [=]|[ setting |
RecurDyn _;_él-o;p |_| EI'- Gravity |-z [+
RecurDyn 0| 2l T|HA| Start RecurDyn
Open Model __Bmwse
CHeHALREZ} LHEREFLIC, i
Recent Models
2. Name 23ZH0| ZEO| 0|52
Driving_Test 2 2/&tL|Ct,
3. Unit2 MMKS & 473}
4- GI‘aVitY% _Z E AE-|§;-OI.;IF Ll l:|-- [ show ‘Start RecurDyn’ Dialag when starting
5. OKE gLt
Icon It Marker 2| 37|x7%
U2 F 4 & 20[A 57| {siA Icon It Marker o 37| Z=7JTtLILCE
Ofo|Z1} OFH2| A7|E HE5HY|
A Icon Control x
% 6. View Control =H0| A Icon Control & 2&/gL|CH [ Iean On/Off
-] All lcons
o ] Joint
7. Icon Control CHEHAXI7} LIEFELICE,
[ Contact
8. Icon Size 2} Marker Size £ 20 22 ME%L|Ct ;;:;;;t,icpm
[~] Initial Velocity
SIAIKIE ChEX [ wall / Vessel
9. Icon Control EHQI'oxl'E [==] I"‘l EI'- - [7] All Markers
[ Center Marker
[ General Marker
Inertia Reference Frame

lcon Size 20, l;‘
Marker 5ize E
Marker Z-Axis Width 2,

Initial Velocity lcon Width

Show Center Marker lcon
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DRIVING J-TURN (TIRE)

Chassis Geometry 43} 7|
%_ 1. Body 2| Edit 2EZ TI3l7| 2/3]l Professional &2 Marker and Body 15 0j|Af
General 2 22/gfL|Ct,

« QEZT J31 20| Working Window 2% | B priving Test x [

ACH| Body1@Driving_Test 2t E7|E/L|Ct, | Bodyl@Driving_Test

General

L2

2. File H70A ImportS Z2/stL|Ct,
3. Files of type 2 ParaSolid File (*.x_t,*.x_b ...) & &7&gL|C}.

4. GTire RE2|¥ E40|A Chassis.x_t It 2 MEABIL|Ct (TtYH2: <InstallDir> /Help
/Tutorial/Toolkit/Tire/DrivingJTurn/Chassis.x_t)

o

5. Open2 225l™ CAD Import Options &0| LIEIEL|Ct. Assembly Hierarchy MEiS
SISt =, Import HES FELICH

A CAD Import Options x

issembly Hierarchy:

Hierarchy Conversion Lewel Baody Subsystem

CAD Hierarchy Dialog

| Import || Cancel |

6. Message H0| 43NS Z Import & ACH=E HA|X|7} E0{X| 11 Chassis 7t Ot2Het 20|
2o FLCE

Exit 7. Geometry E10|A Exit & 22510 Body Edit ZE0{A LiZL|Ct
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Body1 2| Property HZ5}7|

1.

2.

Body1 2| Property CHHAALE ELICEH

General #2 225t = ofz2fjet ¢o| #HHgt
= Name: Chassis

= Layer: 2

Graphic Property ©S 22/t Ct,

Apply Transparency for All Graphics
belong to Body £ #|35t1 Transparency

Level = 2% 181 20| #HFgLCL

Property O HA|7F= 1PH0| E4=XQL|Ct,

Material Input Type S User Input 22 HZ
= ofgfet 20| EE HATL|CH

= Mass: 1500

= Ixx: 300000000
= Iyy: 2400000000
= Izz: 2550000000
= Ixy:0

= 1Iyz: 0

= Izx: 10000000

DRIVING J-TURN

(TIRE)

L|Ct.

Properties of Body1 [ Current Unit : N/kg/mm/s/deg ]

General | Graphic Prupertyl Qrigin & Crientation | EBody |

Name ”Chassws

Unit

Force ‘ newton

v| MKS

v| MMEKS
| [ces |
|
| [ s |

Mass ‘kilogram

Length

4

IPS

-

Time ‘se(ond

‘millimeter |

Angle ‘ degree

-

Comment -

| — |
ez
—_

Scope ‘ oK || Cancel || Apply

Properties of Body1 [ Current Unit : N/kg/mm/s/deg ]

General | Graphic Property |Or|g|n & Orientation I Body |

Colar | Automatic -

Each Rendering

KB

|WireFrame

IE‘Apply Material property for All Graphics belong to Body

Graphical Material Property

ApplyTransparencyforAll Graphics belong to Body

Transparency D

Opaque Transparent

Wl iica Advancad Sranhical Mualibe

Properties of Chassis [ Current Unit : N/kg/mmy/s/deg ]

| General | Graphic Property | Origin & Orientation | Body |

Material Input Type ||User|r1put |'|]

Mass | 1500. e ]
boc [ 300000000, [pv] b o ]
[ % o [

vy [2400000000.

1z [2550000000.

[lpv] 'z [10000000. [ev]
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12.

13.

User Input YE{S HEA|7|7| 2/l Apply &

SEELI.

User Input &EIE HEA|Z|X| R2H Center

Marker £=80| =7tgfL|Ct,

CM 9| Property CHZt4AHOIA] Origin 2
-900, 0, 300 = HAs1 OKE FELICt.

Body 2| Property Ci3tMAIE OKE =5
HEAES HEA[ZL|CE,

Ot2{et 20| Chassis 7t =0 & L|C},

DRIVING J-TURN (TIRE)

Center Marker CM
Inertia Marker Create I
Y
Initial Condition | Initial Velocity \ |
scope | [ ok || cancar || apow ||

Properties of CM [ Current Unit : N/kg/mm/s/deg ]

Origin & Orientation | parker

Origin |[-200., 0, 300. | X
Orientation

Type |Ang|es |V|
Master Point [z [~ ][00, 0, 301. |

Slave Point =X ~|[-892., 0, 300. |
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DRIVING J-TURN (TIRE)

Suspension Subsystem 4

Suspension Subsystem 2|27

1. File 070X Import & Z2/3tL|C}

2. Files of type 2 RecurDyn Subsystem File (*.rdsb)2 A& gstL|Ct,

3. GTire FE2|¥ Z40|A Suspension.rdsb Lt 2 ME{SHL|CH (MY ZH2: <InstallDir>
/Help /Tutorial/Toolkit/Tire/DrivingJTurn/Suspension.rdsb)

4. Open 2 225 Import Subsystem CHSHXLI} LEEFEL|CH, £ mport SubSystem *

=2 -= —
5. OK = TE Ll I:l'- () Insert in the Current SubSystem

| ok | | canc

6. Database 0| Suspension O|2t= Subsystem O| MM E|1 ofzff J &1t 20| Suspension O]
Chassis QtZ0|| LtEFELICE,

¥ POUT |—=

Eit
..... B Vessels| mem
..... «§ Particle  Rename
..... 0 Walls |[] wionesc
..... Wi TACT Wreframe

Shade
----- W TSEN Shade With Wre

Hide

7. Database 0|A| Suspension Subsystem 2| LfR= FIs]| 2H A5 £ & 4742
Subsystem 22 T&k[0 UELIC

s

[\ Suspension 72
¥ Suspension_FL
@ Suspension_RR
W Suspension_RL

& POUT
----- 88 Vessels
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Exit

DRIVING J-TURN (TIRE)

=11

= -

8. LCiA|, Database 0| A 4 7H2| Suspension Subsystem & 5tLt2| Suspension L2
%

Y 2B HFXOR 2t 240 O3 MBD 20| HoYs A

A Suspension_FR

AF Groups
-] Bodies
5P Ground
%P MotherBody
P WheelHub
P LowArm
5P Knuckle
P TopMount

AP RackBar
W TieRod
- Joints
“ Sph_Knuckle__LowArm
“ Sph_Knuckle_TieRod
@ Rev_Knuckle_WheelHub
“ Tra_Knuckle__TepMount
“ Sph_RackBar__TieRod
) TEST_Fix_MBody_RackBar
“ TEST_CMotion_MBody_WheelHub
e-F
F Spring_TopMount_Knuckle
F Bush_MBody_LowArm1
F Bush_MBody_LowArm2
F Bush_MBody_TopMount
@ Counlers

g =+ ASHChH

Forces

9. Subsystem £40| 22 %|™ Professional T0|A Exit 2 S2/50] x|AQ MEiZ
LbZ Lt

Subsystem Mother Body 2 Z5}7|

. Properties of Suspension [ Current Unit : N/kg/mmy/s/deg ]
1. Suspension Subsystem 2| Property

ChetedAtE ELCh.

|Genelal | Graphic Property | Origin & Orientation | Subsystem

2. Subsystem E40f A Mother Body = Mother Body I]Chassis
Chassis 2 HZAYL|C,

3. OKE SEUC}.
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DRIVING J-TURN (TIRE)

otzff 2 ZloAM EAIE Entity 2 Subsystem 0| A Mother Body 2t Z&2& &[0 Q&L|CH,
2|0 A Mother Body 7t Chassis 2 HZAL|0] SiE Entity S2 Chassis 22| AZZAZ Fo|7t

Bushing Force

EL|Ct. &, Suspension 0| Chassis 22| #A 2 ZHZ & 2WE =& 5+ ASLICH

Steering S 2[3} Translate Joint A4

Suspension Subsystem Of|= Steering 0| CH$ ZERZI2 |0 UX| AELICt Chassis 2t RackBar

Translate Joint 2435} 7|

1. Chassis %0 7t2{Zl RackBar € Z&/6{0}5H7| 20| Layer Settings CH2HAALE 0|2

eSS

2. Professional &2| Joint 1E50|A Translate & 22/%fL|C}

3. Creation Method £ Body, Body, Point, Direction 22 A&stL|CT,

4. Working Window O|A| & H & Body 2 Chassis € 22/2tL|C}.

5. Chassis %0 7I21%l RackBar & 22517 2IsllA Layer |* Layersetings .
Settings CH2IAALO|A Layer 2 2| On 2 S X|gfL|Ct, @seecentty O Higniignt Entity

D Show User-Defined Layer

Layer On | MName E

2

O
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DRIVING J-TURN (TIRE)

6. T A Body 2 Subsystem % RackBar &
=22/517| 28l Shift 7|2 £2 Kz 22X

2ls
g1 20

=

Steering_RackBar@Suspension =

s

7. & Body 7t MHE|H LIHX| = S Ofcfet

Z0| YHeLct.

= Point: -216, 0, 176

= Direction: 0,1, 0

8. Tralointl O] MM E|H CIA| Layer Settings CHSHAXIO|A] | A Layer settings x
Layerz gl on % [:I-Al 74:'_ CIose% %‘é!-é_l'o:l EH§|>é>I-X|-% @Seled:Ent\ty OHighlightEl’ltitY
EhS LY,

|:| Show User-Defined Layer

| Name |
=l

Layer 0

=

2
3

<=«

9. Tralointl 2| Property CHSHAMAIE 211 Name 2 Tra_Steering 22 B ZATILICE
Translate Joint 0 Motion 2/2{5}7|

S HYUFE AZ|7] fBiME =S ZR|0f OFFE FEYO| RlOoF LCE ZX YOl YEE
o
=

SH
o
Expression 2 H2|5l1 Translate Joint 2| Motion Of & THL|CE,

1. Tra_Steering 2| Property CHSIAXIE QL|Ct,

Properties of Tra_Steering [ Current Unit : N/kg/mm/s/deg ]

General |C0r1r1ector Joint

Type |Trans|ati0na| |

- o =zl . CHSEAL K2 Maotion
3' MOtlon = =" OI-O:I MOtIon HQ_I- © Xl’ = ’i Include Motioﬂ] || Motion |I
FLICE.

2. Joint E0{|A Include Motion 2

SO

rlr‘lltlal Conditions |

4. Type € Displacement(Time)Z 31 EL S 2&/gHLC}

5. Expression List Ci2t&tA74 LIEFLEH Expression CHEHAALE 27| 26 Create

SgLc

6. Expression CioheXtob LIEFLEE Of2fief 20| EetL|Cf.

17



= Name: Ex_Steering_RackBar_mm
= Content: 0

7. Expression CH2t&XIO|AM OKE 28 gLICE

8. [CIAl LIEHLEH, List Ol A
Ex_Steering_RackBar_mm S &43IA|7]

OK £ 2=},

ot

9. QE= 21t Z'0| Motion CiSHAXIO] A

Expression O] Y&l & =051 OK E 22

10. Tra_Steering 2| Property CH3IAAIOIA OK &

szt

11. EZXZ 21} Z0| Translate Joint O
Motion O E7|Z|0{ 20 &L|C},

DRIVING J-TURN (TIRE)

Expression

Mame IEx_Steering_RackBar_mm I

P

Expression List

Expressions

Name Expression Value Comment

Ho
BNl & steering Rac... ||

>

Motion

Motion

Type [ standard Motian

Displacement (time) n

Expressior
MName I Ex_Steering_RackBar_mm

Expression

0
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DRIVING J-TURN (TIRE)

S3E 2/¢t Rotational Axial Force 'd

HE 7S M 5
A M SHL
ocood

Force £

HZ2 BHSHY| s & Suspension 2| ¥Z WheelHub 0| Rotational Axial
LICt. Suspension Subsystem Z0j| 0|0 2|0 U= Knuckle I} WheelHub

AtO|0] Revolute Joint £ 0|23510] 7ICtStAH Rotational Axial Force & 245l &L|Ct.

Rotational Axial Force 2445}7|

& 1. Professional 2| Force 1&0|A Rot.Axial & Z2/&L|Ct.
Rot Axial 2. Creation Method £ Joint & A7 $tL|C}.
3. REXZ MR FHE MM57| i shift 7|2 £2 MHE 2EZ Subsystem %9
WheelHub ZX0| &=

Rev_Knuckle__WheelHub@Suspension_FR@Suspension 2

5. Creation Method £ Joint 2 &7 gtL|C},

CtA| Professional ©{2| Force 1£0|A Rot.Axial & 2

/ + Shlft Key

E-El'czll-l_| |:|-_

= "

2B,

6. AZ TE SHZ W57 25l shift 71§ +E = JZE Subsystem & WheelHub
ZM0| 9= Rev_Knuckle__WheelHub@Suspension_FL@Suspension 2 22/3tL|C},

I

7. RotationalAxiall 2| Property CH2IAAIE S0

I

8. RotationalAxial2 °| Property CH2IAAIE S0

Rot.Axial

o

2
mn
3Q

&LICt. File

Name 2 Rot_Torque_FR £ HZTIL|CY,

Name 2 Rot_Torque_FL 2 HZSIL|CE,

Ell
=1

7ol M Save & =&/5t0]
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DRIVING J-TURN (TIRE)

GRoad 4
GTire 2| Contact 2 gt Contact Entity E10t= CtE27 GRoad 7t §2|Z|0] RL0{OF BtL|Ct,
Geometry £ 0|83}0] GRoad & Mdli&LILCt.

GRoad Y’4S 23t Box Geometry 2A5}7|

‘ 1. Ground 9| Edit ZEZ TS| 28l Professional £2| Marker and Body L& 0| A

= =gt |C
cround Ground = =5% | |'

2. Ground Edit 2E0f ZIsH Working Window 2% ATH| Ground@Driving_Test 211
H7|E LT

‘ 3. Ground 2| Marker and Geometry 1S0|A Box £ Z2/gHL|Ct.
Buox 4. Creation Method £ Point, Point 2 873t & o2t ZH0| Q2igtL|ct,
= Point: -5000, 5000, -170
= Point: 80000, -50000, -1000

5. Of2f 221t Zt0| Box1 O MMElL|Ct,

GRoad 435}7|

’ 1. Ground ©°| Road Data 120|A| GRFace £ 223t & ofzjo} 20| QaigtL|c},

GRFace = Face: Boxl.Facel
: = Direction: 0, 0, 1 (Normal Vector)
= Direction: 1, 0, 0 (Heading Vector)
2. Save As CistAXt7b LIERLHH 2EO0| XA El ZZ20| GRoad.rdf Tt S X ZstL|C,

3. Of2f 123t 20| GRoadl O] MM ElL|LC,

21



DRIVING J-TURN (TIRE)

4. Ground B{0|A Exit £ 22510 Ground Edit 2 E0|A LEZL|CE,

GTire M

GTire 7 X|&5l= Solver Type Ol&= UA-Tire, MF-Tire, F-Tire & 08 357} Q&LICH 2

FEZ LM = HIHO|L ASL-O| #/2 UA-Tire EtRS

UA-Tire EI2/2| Tire I EAIS{27|

o
Arg LTt

od

= GTire RE2|¥ EH0|A UATire_MMKS.tir It 2 SAISIY & YKo 20 D&L|C
(TtYZ2: <InstallDir> /Help/Tutorial/Toolkit/Tire/DrivingJTurn/UATire_ MMKS.tir)

» 2 REZYOM ABEE= OA TZHY2 UA-Tire Solver &

o 92 Chaat 25

ol A Zlx|o] UASLIE UA-Tire

$ vertical stiffness (Force/Length)

RADIAL_STIFFMNESS = 198.8
$ vertical damping ratio
RADIAL_DAMPING_RATIO = 8.01

% longitudinal slip stiffness (Force/ratio)
LONGITUDIMNAL_STIFFNESS = 208080
% lateral slip stiffness (Force/fangle)

LATERAL_STIFFNESS = 50808
% camber stiffness (Force/angle)
CAMBER_STIFFNESS = 3000
% rolling registance length (Length)
ROLLING_RESISTANCE =3

% maximum friction coefficient

FRICTION_MAX =1.1
% minimum friction coefficient

FRICTION_MIN = B.8

[HEADER]
FILE_TYPE = 'tip
m e e e e
[UNITS]
LENGTH = ‘mm’ -
FORCE = newton’ Unit
ANGLE = "radians
MASS = 'kg'
TIME = "second’
$ __________________________________________________
[ MODEL ]
VENDER_TIRE TYPE = 'RD-UA" | I
= verT
. Solver Type
[DIMENSION]
UNLOADED_RADIUS = 320 -
WIDTH _ 210 Tire Feature
RIM RADIUS = 200
S — _——
PARAMETER ]

Contact Parameter

22



DRIVING J-TURN (TIRE)

GTire d3}7|

@ 1. Toolkit §°| Toolkit 120|A GTire & Z2/stL|C}.

GTire 2. Creation Method £ Point, WithDialog £ 2735t = Point £ 0, -800, 150
gL ot

3. GTireGroup 9_| EH§|’§X|‘7|’ Ll'EI-LI-E ‘___’% Properties of GTireGroup1 [ Current Unit : N/kg/mm/s/deg ]
SeIstL|C}, General | Property
Tire Property File I Tire\Dri\ringJTurh\UATire_MMKS.tir EI-
4. Open CHRb&XE7E LEEFLEEH 2|0 A SAteH Tire Radius Aspect Ratio |57.142857142857
UATire_MMKS.tir Tt S AZAAIZL|CL, TreWidth [0 ] Rim Radius _
| Edit Geometry | | Reload | User Input Pa
5. AZ0| &|H X522 E Tire Radius, Tire Width &
Wheel Mass lzz lsex-lyy
Geometry HE=0| &G O[E&L|Ct. [1a. [Pv] [1000000.  [[u][00000 ]
6. Road £ MEiE}7| Q8 RS S22t} [Longitudinal Velocity [0, ]

DSpinAxisAnguIar‘u’elocit}r|;-, | P |

7. fI0AM 483t Ground.GRoad1 & MEiTtL|CE,

Origin [0, -800, 150. ||E||

8. Force display £ Action 2= HZSL|C}, Orientation (Z, ¥, [o.0.0 |
= sz} Road Name | 5round.cRoad IR

9. OK= 25% : Tire Side [Left sice [~
10. Database 0| GTireGroupl O| - E/L|C}, Force Display [ acion -

Each Rendering |Automatic |'|
11. GTireGroup1l 2| Property CHSIAXIE EO{A]

| oK | | Cancel | | Apply |

Name 2 GTire_FR £ HZAgL|C},

12. of2f HEE AMESI0 2-10 S vtESL(Ct
= Point: 0, 800, 150
=  Name: GTire_FL

= Point: -2746.8298265481, -800, 150
= Name: GTire_RR

= Point: -2746.8298265481, 800, 150
=  Name: GTire_RL

23



DRIVING J-TURN (TIRE)

MMEl 4 7§9| GTire £ Z+2+2| WheelHub 0 Fixed Joint 2 7380 StL|C}.

GTire 2} WheelHub At0|0]| Fixed Joint 445}7|

B Working Plane Toolbar 0 A Change to XY £ ME&{gtL|Ct,

A Driving_Test
P o - L= - G
T 2. KRS #risty| 2I8H Database 0l 2E Gtire Entity E2 CHE f—‘ roups
MEfSt D View Control Toolbar Ol A Fit & S2/gLCt.
=) Bodies
‘ Ground
G-I Chassis

Chassis <0 7t2{Zl WheelHub & 22/sl{0F &}7| &0 A Layer settings x
Layer SEttingS EHQ’@N’% g Layer 2 9| On % @ select Entity () Highlight Entity
SHAI2HL T

¢

D Show User-Defined Layer

Layer On | MName g

4. of2ff Jgar 20| 2o{FL(Lt,

2

G

? 5. Professional ©2| Joint 1&E0iA Fixed & S2&LICt
Fwed 6. Creation Method £ Body, Body, Point 2 H73fL T},

7. A B Body 2 Subsystem % WheelHub & 22/5}7| 2[3l| Shift 7|2 +2 2 Otz
J20t 20| WheelHub@Suspension_FR@Suspension 2 =281},

+ Shift Key

8. & HiR| Body 2 GTire_FRBody S MEitL|C},
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DRIVING J-TURN (TIRE)

9. Point 2 0, -800, 150 2 2{TiL|Ct,
10. 4’95 Fixed1 2| Property CHSHAIE 1 Name € Fix_GTire_FR 2 HZTLICH.
11. off SEE AEStY 3-8 1tgS BrEELCh

* Body: WheelHub@Suspension_FL@Suspension

= Body: GTire_FLBody

= Point: 0, 800, 150

= Name: Fix_GTire_FL

* Body: WheelHub@Suspension_RR@Suspension
* Body: GTire_RRBody

= Point: -2746.8298265481, -800, 150

» Name: Fix_GTire_RR

* Body: WheelHub@Suspension_RL@Suspension
* Body: GTire_RLBody

= Point: -2746.8298265481, 800, 150

=  Name: Fix_GTire_RL

= 4 719| Fixed Joint 7t 4’d%|™ CtA| Layer Settings A Layer Settings x
EH§|JCK>I-XI'0”A-I Layer2 —O—l On % EI’AI 9:‘:,- Close% %é"é‘}oq (®) Select Entity () Highlight Entity
OieteAE &L

|:| Show User-Defined Layer

n | Name |
=]

(=]

Layer

2
3

<)<

2E XYt

= Road #H Tire 7tX| siAof 229t BE ZHIO| bHLASLICE File Hw0|A Save E
=als Ol TAFSH|C L
=2/ot0f Z2S ML l‘l'l Save Ctrl+5
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DRIVING

Xl
10

=X

10
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tof Of2H <t
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o

2
[S)
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©

=
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~
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DRIVING J-TURN (TIRE)

3l oAl @

F

[OF
HA

H
X FHLEZ0 Ciet Torque £ Spline 22 F2|5t1l Expression 22 gL T d2|1 Y- E
Expression 2 O|&5t0] ME 3 0| dM5t = 7i2| Rotational Axial Force 0 &-&A[7{&L|Ct.

=00 S EAE Spline 22 O[5}

Q)’ 1. SubEntity §{0|A Expression 1E2| Spline & £2gtL|Ct,
Spline 2. Spline List Ci2t A7t LIEILIH Create & 22/ L|CH
3. Spline CH3AXIZ LIEILIH Add Row & 285t = of2f 422 LTIt

= Name: Sp_Torque_kmph_Nmm

= Data:
No Y1
1 0 1260000
2 25 840000 \\
3 50 630000 i\
4 75 525000 s
5 100 462000 TN
6 125 420000 8
7 150 378000 \\\\
8 175 357000 T T s e
. sae s e e e e e e e e
10 225 325500

4. %I SE= NF HZ(km/h)ol| Ci5to] 20| #= E3(N*mm) 2L L.

6. Spline List CH2HAAO| M= OK E +&LICH

ZHHSHA SEXHEZ 87| QI SHE £E(km/h)E PV 2 Fo|gtLCt

PV HO|5}7|

o 1. SubEntity ®{0|A Parameter 1E2| PV & 22/gLCt,
Py 2. PV List CHSIAXZF LIEHLIH Add & £2!510] of2f Z+S ™olstLCt,

= InputV_kmph: 0

3. OKE =&t
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DRIVING J-TURN (TIRE)

>
op
i

=

i
A4

gt Reference Marker }§445}7|

™ 1. Working Plane Toolbar 0|A| Change to XY £ ME3tL|C},

[ 2. x1ohe =0fst7| 98 Database OlA 2= Gtire Entity S2 C+S ME{SID View Control

Toolbar A Fit 2 S&&LICT

=

Marker Creation Method £ Body, Point 2 4733t & of2f Zf2 YstLc,

= Body: Ground
= Point: -1400, 0, 540
5. OlfEEE 0|83%t0] 3 urdE Bt=gtL(Ch.
= Body: Chassis
= Point: -1400, 0, 540

6. Of2ff &t Z0| Chassis Y0 5 7H2| Marker 7+ 8- &l L|C},

7. Database 0| A Ground 3}%/2| Markers 0| A OFX|2H0f| MM =l Marker £ MENSHY
Property CHSHMAIE FL|CH,

8. Origin&Orientation /2= 0|55t0] Of2fe| ¢t51t sYFEI LYHE|O A=K
2tolgtL|Ct,
= Origin: -1400, 0, 540

= Orientation: 0, 0,0

Origin | -1400, 0, 540 | Pt ]
— Crientation

Type |Ang|es |v|
Master Point |-z |v| 0, 200., 1. |
Slave Point | X |v || 1,200, 0 |
Euler Ang.(PV:R) |Ang|e313|v|lﬂ-, 0., 0.
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10.
11.

12.

DRIVING J-TURN (TIRE)

Reference 2 AF2E Marker |22 Origin 1t Orientation Off 2} s A7t I3 A Lt

= U2L| Fo|sfioF ghLCt,
Property Z2+S0| 2X 8= AS &9 & General 10X Name 2 VM 22 HZASBIL|CE,

OK £ Z&/gfLC},

Chassis 2| Marker 0| = 6-8 1Y S HHE3ILICT,
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DRIVING J-TURN (TIRE)

Torque Expression H2|5}7|

0 1. SubEntity ®0|A Expression 15°| Expression & = 2/8fL|C},

Expression 2, Expression List Ci2t&fAF7F LIEFLEH Expression CH2HYALE E7| #/H Create &
SEgLC).
3. Expression Ci @t X7} LIEFLEEH of2iQt ZH0| et
= Name: Ex_Torque_Nmm
= Content:

» AKISPL( ABS( ( VX( 1,2, 1)/1000%3.6) ), 0, 3, 0 )*MIN( 1.0, (
InputV_kmph-VX( 1, 2, 1 )/1000%3.6 )*1.4 )

= Argument:
» ID1: Chassis.VM
= ID2: Ground.VM
= ID3: Sp_Torque_kmph_Nmm

Expression

Mame "Ex_Torque_Nmm ]

AKISPL] ABS[ (VX[ 1, 2, 1)/1000*3.6)), 0, 3, 0)
“MIN( 1.0, ( InputV_kmph-VX( 1, 2, 1)/10003.6)*1.4)

Available Argument List

=P Function expressions - o Entity
i F‘H Fortran 77 Functions
1 Chassis.VM
- T Simulation constants = assis
+ a; Displacement 2 Ground.VM
+ ;1; Velocity 3 Sp_Torgue_kmph_Mmm
+ a; Acceleration
f---Fﬁ Generic force
+F‘s Specific force
- Jet System element |E|
A w1 [ [ add | [ Delete
| oK | | Cancel | | Apply |

4. 2|0|M Hoot Expression 2| EE MEHLE AMI{EM T30t Z&5L(CH
=  AKISPL &2 20|A O[3t Spline MEE AME5I0] Torque a4t et BhEL|CE,
»  Spline Q| XAUL2E= VX &+ 0|80 A2ho| rdltdet £ 5 dgtL|Ct,
= KO £ = km/h TR BESID ABS B2 HOS Fo A2 AREELCt,

= Input Velocity 2t ®4X| &&= X}0|0f| Gain 4f(1.4)
(Ao et Gain 42 HEE = JASLCH

i
IH
O
L
)
ra
rot
-
=
2
i
-
rot
o
I~
iml

. MIN 242 0/83t0] PO T20| 10| WX Y=E FL|ct,
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DRIVING J-TURN (TIRE)

5. Expression Ci2t& A0 OK & S&/gtL|CH
6. Expression List CH2l&f A0 A OK E S2IgHL(Ct,

2|0 M 43t Expression 2 & Rotational Axial Force Of & =%tL|C},

Torque Expression 2/2i5}7|

1. Database 0|A Rot_Torque_FR 2| Property CHSIAAIS SHL|CE,

2. EL2 &Lt

Expression List

3. Expression List CH2MALZF LIEFLEEH, Bpresion:
List 0ilAf Ex_Torque_Nmm £ 242 e oo ___ e [ conmeri ) 2
A|9| S OKE E-El'é'l-L_l |:|- 2 [BTorque Nmm T aisplaBS@1 2,110, E| O ]
- T = g .

Properties of Rot_Torque_FR [ Current Unit : N/kg/mm/s/deg ]
4‘ ROt—Torque_FR 9| Property I:H 9|-{DI-X|.0‘”A-| General | Connector | Rotational Axial
Expression 0| o _'“-lq' =l Z‘J% é,}o._|'5|-_7'_ oK % Type |Standard Rotational Axial Force |v|
. Expression
22IstL|C
=TH | I-. Mame IEx_Torque_Nmm
Expression
(AKISPL[ ABS[ (VX[ 1, 2, 1)/1000%3.6)), 0, 3, 0)
MIN{ .G, [ InputV_kmph-V¥[ 1, 2, 1)/1000%3.6 1*1.4)

5. Database 0 A] Rot_Torque_FL 2| Property CHSIAXIE EOIAM 1-4 IHHS BH=ESEL|CE,
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DRIVING J-TURN (TIRE)

2 SN AS
Kt2F OFAF AL 4=l
M=l XHEFO| Road Off & 9HAME|E=X| 2HQIH7| Dynamic/Kinematic 2 A3 gtL|Ct,

ﬁ) 1. Analysis ®2| Simulation Type 1&E0|A Dyn/Kin 2 2250 Dynamic/Kinematic
Dyn/Kin et XHE gLct
2. General B0 A of2fet 20| FolgtL|Ct.

= EndTime: 5

= Step: 100
3. Parameter ¥{0|A Maximum Time Step S 1.e-3 02 B ZATHL|CS,
4. Simulate & S&/50 i3S TIASLCL,
5 s Anaylsis ©2| Animation Control 10| A Force Display Setting 2 = 2/2'L|C}.
6. Force 2} Torque 9| Scale= 0.1 £ HASI A Force Display Setting x
[H§I.AOI'XI-% |-_—|:|‘a|_| I:I-_ —Property of Force/Torque Display
Faorce Torque
Scale | E :

Color v

[“l:Use Custom Force Display Colar

[7] Show Value Decimal

7. OHLIOO]dS XHWSHO] XtE0| ot J8uk Z0| Road Off QrAE|=X| &QIgL(C,
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Dyn/Kin

x.l_ -l A.l.
A7 =l SfjAd =

DRIVING J-TURN (TIRE)

Xt Torque £ 7| fISHM PV 2 Yo el SRS HES L

=0 pv A

1. SubEntity &0 Parameter 1E2| PV E

EEETI=S

2. PV List CH3IAXLOA InputV_kmph & 40 22 BHZATHL|CE,

3. OKE Z&&HrCh

1. Analysis &2| Simulation Type 150X
Dyn/Kin 2 2250 Dynamic/Kinematic
et RS GLCt

2. General ®0|A Of2§et Z0| FolgfL|Ct,

= EndTime: 8
= Step: 160

3. Simulate £ 22/5t0] siMdS ZIATL|C
4.
5. Steering 2| Motion O] &0 Yoo = K

Dynamic/Kinematic Analysis x

General | Parameter | Initial Condition |

End Time

Step 160 Pv

Plot Multiplier Step Factor 1. Pv

[] output File Name

OfLImO| 4= A5t Xpgkol otef Dt 20| X FHlS St=X =elgL|c,
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DRIVING J-TURN (TIRE)

= NS
J-Turn =& sl =3l
Sta|= £Z0| Steering S K O{10] J-Turn 30| Ch3H sjAlS shsfL|ct,

Steering °| Expression $=735|7|

@ 1. SubEntity §10i|A| Expression 1 E°| Expression = =&/gfL|Cl,

Expression 2. Expression List CHatAH7F LIEFLEEH List O A| Ex_Steering_RackBar_mm £ 35}7|
s EE SO
3. Expression CiS&AF7F LIEFLEH Content & Of2iQF 20| =X gtLCt,
= Content:
= Step(Time-5,0,0,0.5,50) - Step(Time-7.5,0,0,0.5,50)

=1
a

-
=1
=]
=1

4. 2|0|M HOlgt Expression 2 5 X0|A 8 & ALO|Of|
RackBar £ 50mm O|SA|ZLH & E2|=
A2 L|C}. RackBar 7t 50mm O| S5t Tire &
12deg ¥k 3| MstA ELICH

w
o
=]
=1

r
o
=]
=]

[
|
.1
|
|

Length (mm)

"
o
=]
=]

\
|
!
|
‘.
|
|
!

i
|

o
=]
=]

0.00 1.00 2.'00 2.00 4.0 5.00 €.00 7.'00 8.00 9.0010.00
Time (s)

5. Expression CH2tX0|A OK E S2/gLICEH

6. Expression List Ci2t & XI0j| A OK & S2/gLIC.

J-Tum = 314 H&57]

ﬁé 1. Analysis ®2| Simulation Type 1&0|Al Dyn/Kin 2 E25t0f Dynamic/Kinematic
Dyn/Kin CHeta RS EL|Ch.
2. General B0l A Of2He} Z0| ®o|stL|C},
= EndTime: 10
= Step: 200

3. Simulate £ S50 3= T CL.
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DRIVING J-TURN (TIRE)

-

4. OiL|{HO]dS X' Yst0] Xtko| ot J&ar Z0| J-Turn TS St=X| 2QIgfLT,

T

S &l OjL|OO| M Zit= Subsystem LHEOME IH4O0| 7SS LICE Subsystem LHS0I|A 4=
= Mother Body 7|=2 2 KM EL|CE.

Subsystem S 0|830] OfiL|00]4 E7|

>
to
ru
I
|0
Hu
mju
n
o

1. Database 0|A Suspension Subsystem & Ot2
Edit2 E.El'é'l-l_l |:|-_

=2 =2 -

2|5t = Pop-up |40l A

2. CtAl, Database O Al Suspension_FR Subsystem 2 Ot2A QEZO=Z 2|3t S Pop-up

o Subsystems |_:_|ﬁ Subsystems
L |:| ..... T

..... =PIy Property ﬁ Suspension_F Property

& POUT Edit ----- W Suspension_R Edit

----- £ Vessels Delete el Suspension_R Delete

----- w3 Particlebets Rename "ﬂ PIM Rename

""" @ Walls Automatic H POUT Automatic

""" v" o TACT Wireframe ' Yeszels Wireframe

""" \ _I'T" TSEM Shade | Particlesets Shade
Shade With Wire - Walls Shade With Wire
Hiide - The TACT Hiide

-\ TSEN

Ol 70l Edit S S2fLICt

3. OfL|Ojo|M xH S| Suspension o H&S ZHETHL|CY,
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DRIVING J-TURN (TIRE)

4. OfL|HO|M2 Subsystem 2| Mother Body Q! Chassis 7|=2 2 ‘4 ElL|Ct, atA
Chassis 0ff 22X %|0|&= Suspension 2 D™=l AMEfZ 2O TIL|CE,
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DRIVING J-TURN (TIRE)

Plot 12|7|

rok

| Kj2to| =X

J-Turn & = dol 38 HES HHE7| /5 Plot & 22| Lt

J-Tumn SiA0|| CHSH Plot J12(7|

A%

Analysis

£1o| Plot 1E0|A Result & 2

2| st
=]

L|Ct.

Pos_ROLL

Result Plot Window Of ZIgtL|Ct,
F 3. Home ©°| Wondows 1E0|A All & S&!8L|C},
FzW_Vertical Vel_TM
All 4. o2 YEE 0|83t Plot 2 ELILCH
» 2= A Window: Bodies/Chassis/Vel _TM
»  QEZ Ml Window: Bodies/Chassis/Pos_ROLL
=  2IZ 3l¢t Window: Tire/GTire_FLForce/FyW_Lateral
= QEZE It Window:
=  AxisX: Bodies/Chassis/Pos_TX X e | Y foe v
= AxisY: Bodies/Chassis/Pos_TY e =
Page T | Page |

[E# - 0w s E 4D E &

e[l - 0 w5 0 E 4D E &

—Vel_TM- Chassis (mmis)

— Pos_ROLL- Chassis (deg)

Driving_Test Driving_Test
11000. 00 1.00
10000. 00
— 9000.00 // 0.00 UA
2L s000.00 —
= 8‘ -1.00
£ 7o00.00 yi Z \
“— &000.00 / v ~2-00
-‘g 5000. 00 =) l J
% 4000.00 Vi 50
> 2000.00 7 so0 \ l
2000.00 - W
1000. 00 / .00 \_/—/'
0.00
0.00 1.00 2.00 32.00 4.00 5.00 6.00 7.00 B.00 9.00 10.00 0.00 1.00 2.00 32.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Time (s) Time (s)
Page 1 | Page 1 |
B ks REPEFELDE S e kEd- REP s ELDE R

‘ — FyW_Lateral- GTire_FLForce (N) |

— Pos_TY- Chassis (mm}

Driving_Test Driving_Test
0.00
7000.00 e
]
go00.a0 f{\u j\ -10000. 00
. sooo.0 , \ £
£ 400000 E zoo00.00
ﬁ 3000. 00 J l 5 /
£ 2000.00 ', l E‘-zoono.uu
1000. 00 ‘\V’\/-WW_ l [t
000 -40000. 00 Y4
-1000. 00
0.00 1.00 2.00 3.00 4.00 5.00 €.00 7.00 8.00 9.00 10.00 0.00000. @000. (000. 4000, ¢000. $000. ¢000. 6000. €000, 6000 . €000. |
Time (s) Length (mm)
q = -+ A == = NSt OoF A Ol A [CS
PlotZ1} M EH XEo| £E7t 34X O|F2H SHCE FHES & = JUSLICH =3
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A%

Template

A%

Template

DRIVING J-TURN (TIRE)

X 0|20 J-Turngs AlEtE [ Xt2FO| Roll =7t M7|= At SA|0| TireQl Lateral ForceZt

S Y3t Plot 2 7HHSHA BhEsiA 12|7] I8 Plot Template 2 A8t &8 A|ZL|CE,
Plot Template Export 57|

1. 4709 Curve 7} 22{%l ME{O|A Home T 2| Export 1E0 A Template 2 =2/2tLCt,

2. Export Plot Template Setting CH2H X7} LIEFLEH Export & 22510 Template IS
&gt o,

Plot Template File 3Z5}7|

1. Modeling Window £ =03L|Ct,

2. Analysis ®°| Plot 1 E0|A Template 2 22/gfL|Ct.
3. Template Ci3&XH7L LIEILIH Use the Default Template File(*.template) S48

ZALC.

4. Use the Specified File 2 1815t 2|0 A 443t Plot Template IS HAS] LT

Template

Default Template Setting
[ Use the Default Template File[*.template]]

(®) Use the Specified File [| ||I|I

O Search the Template File in Directory Containing the Model(*.rdyn] File

Ok Cancel
| | |

5. OKE =g H=tdXAtE B&UCH

6. Plot Template 0| HZ%|H Template Of0|20| LEZX E\ F E\?
\ \
2 2ol gy Euch AV AV AV
Result Add Template
Plot
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DRIVING J-TURN (TIRE)

Chapter

Tire Property <=’31} Sf| A

27X

=

UA-Tire 2| Contact Property € =8 & T M2 ™A ELICH siAZADtC| Plot 242 Sl
MZAEl Parameter (0| O ¥&k2 O|X|=X| O|ssli=LICtH

< O 28 A2

10 &

BN
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DRIVING J-TURN (TIRE)

UA-Tire Property =8 5! dfiA

=0| EXMgLCL &3], )-Turn =8 0=
ks WOl ¢ Ct.

o

Tire TtY0= HS0 EH¥2 == 2 Parameter

=
Tire O] AFO|E BiSEO|| FHSHK| Lateral Force 0| Y2

,_
Q
—
@
o
m
o
0
(0]
_o

+ Parameter & =83t = LS M2

7‘._|3$'5H%|—|Ef.

Properties of GTire_FR [ Current Unit : N/kg/mmy/s/deg ]

General | Property

UA-Tire Property =N = S| M5H7| Tire Property File | UATire_MMKS.tir [ Yeait]
Tire Radius Aspect Ratio
- Tire Width Rim Radi
1. Database 0|A GTire_FR 2| Property e el
ChstAbRIE oL | Reload | [ Edit Geometry |
o = H .
Wheel mass lzz lce-lyy
2. Edit2 £8/3t0] UATire_MMKS.tir I}2 S [to. [v] [ro00000. [[pv] [s0o000.  [ev]

gct.

3. Or2f O3ut 20| UATire 2| Lh0| HAE HAo 2 HZFH0| SELICH

4. LATERAL_STIFFNESS £ 30000 22 $=7gtL|Ct,

B parameter
[PARAMETER]

$ vertical stiffness (Force/Length)
RADIAL_STIFFNESS = 19@8.8
$ vertical damping ratio

RADIAL_DAMPING_RATIO =g8.81

% longitudinal slip stiffness (Force/ratio)
LONGITUDINAL_STIFFMESS = 2@geee
% lateral slip stiffness (Force/angle)
LATERAL_STIFFMNESS = J@oeo l
% camber stiffness (Force/angle)
CAMBER_STIFFNESS = Jjgoa

% rolling registance length (Length)

ROLLING RESISTANCE =3

% maximum friction coefficient

FRICTION_MAX =1.1

% minimum friction coefficient

FRICTION_MIN = 8.8

5. D2 File H&0IA Save 2 +2 & H2ES TgLT
6. CtAl GTire_FR o| Property CHSHIRIO|A OK & E2/&L|Ct,

7. 4712] GTire Property A= S €t Tire HYS SHotl A7 YO0 SHHPF X ASHH RE
S Lo HEELC

Tip: Text Eidtor £ %3 Tire Property +7d5}7|
Tire TtZS GTire Property CHeREAIOIA EX| Gf1, HEZ Window EM7|0AM Tire MtAS Text
Eidtor 2 E0{M +=HE5I0 = +=FE Property 40| HE8L|0f siAS TldSfL|Ct,
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J-TURN
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Dyn/Kin

-

Av4

Add

8. Analysis ©°| Simulation Type 1E0|Af
et XHE gL Ct

tol siMd = T

sf440| 2t=%|™ Analysis

9. Simulate & 22/% SHL|C},
E10| pPlot 120

ME 4 0| A Plot Template O] Hos F2U7
Zto| Curve 7 SYst QkAloz I3 ZIL|C}

DRIVING J-TURN (TIRE)

Dyn/Kin 2 £8&/5}0 Dynamic/Kinematic

M Add £ Z&gLC

=0l O]7F0| 22! Plot ?/0f M= 3{AEl

Page T |

Page |

B k[ - 0 E S TR 4D E s

B[4 -0 B S0 |8 LDE S

| — Vel_TH- Chassis (mm/s)— Vel_TW- Chassis (mm/s)

| — Pos_ROLL- Chassis (deg)— Pos_ROLL - Ghassis (deg)

Driving_Test Driving_Test

11000. 00 L 1.00

10000. 00 7 A
~—. 9000.00 A ©.00
*E 8000. 00 V4 =100 \ M
£ 7000.00 /’ _@ : \
;_,: 6000. 00 / ‘E-U’_Z 0o
2 sono.00 = k ’
% 4000.00 / < —3.00
> 2000.00 \ l

2000.00 // -0 L —_—jl

1000. 00 .00 Nt

0.00
0.00 1.00 2.00 2.00 4.00 5.00 6.00 7.00 E.00 9.00 10.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 B8.00 9.00 10.00
Time (s) Time (s)

Pagel | Pagel |

bl - 0w s E4DE s

lE# - R w5 FE 4D E s

‘ — FyW_Lateral - GTire_FLForce (M}— FyW_Lateral - GTire_FLForce (N)
Driving_Test

7000.00

P
T

6000. 00
5000.00

4000.00

U

3000.00

Force (N)

2000.00

1000. 00 \ At

0.00

[y === S
et

P

-1000.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 &.00 9.00 10.00

Time (s)

| — Pos_TY-Chassis (mm)— Pos_T¥ - Chassis (mm) ‘

Driving_Test
0.00
__ ~10000.00 Y
£ J
E a0000.00
+
5
E -30000.00 /
-40000. 00 St
0.00000. @000 $000. 0000. £000. 000 . 000 6000. ¢00D. 000 . €00D. ¢

Length (mm)

12. Plot &
Force 7t ZfOtX|E 2 X}20| 2| HZE digk

= A0 3| £=Z0| Chassis 2| Roll ZLEE XOIRIE o 4

I} M8 2 LATERAL_STIFFNESS

£ 30000 22 %FE A ADM0|AM Lateral
o2 ULl As=S EYLICH B 50N

UE L
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DRIVING J-TURN (TIRE)

13. 1-81P8= Ofef S 0|83t9| =gt
* LATERAL_STIFFNESS: 100000

14. O|F Plot /10l M2 sHAE Z1tO| Curve 7t F7t2 J2{ELIC,

Page1 | Page1 |
L sk s
B[S - [0 @ P o8 £ HE] & B (S - [0 8PS TR £ BE] &
~—Vel_TM- Chassis (mmis)— Vel_TM- Chassis (mmis) ~— Pos_ROLL- Chassis (deg)=— Pos_ROLL- Chassis (deg)
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15. Plot ZAItE CHA| 2M8| 2 LATERAL_STIFFNESS £ 100000 22 £0I &fjA
0 M= O|F Z1tet BICHZ Lateral Force 7t 71X|22 X}2F0| 3|7 QHZ Higto 2

AKX Has2 EYLICH £ 5 X0 8 & ALO] 2™ E§9l Chassis 2| Roll Zt=7}

=
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DRIVING J-TURN (TIRE)

XS BEotEHA HH = Al XiFe| AHsS 24510 UL

1. SubEntity ®0|M Parameter 152 PV E Z&gLICL
2. PV List Cigt& XA InputV_kmph £ 30 S 2 BHZATIL|CY

3. OKE Z&gurt

o o
cH&
HE

2I5ll Steering 2| Expression 745} 7|

1. SubEntity $0|Al Expression 1E2| Expression & 2& gL|C},

1

L

2. Expression List CH2HAREZF LIEFLEEH List 0| A Ex_Steering_RackBar_mm £ 73517
_I_l-'-H EES = E.Elol-l_ll:l—

3. Expression CHSHA A7 LIEHLEEH Content £ 0 22 =7 gtL|CE,
4. Expression CiStAXt0|A OK & 2288 CH

5. [Expression List L2t A0 A OK E S EIgtL(Ct.

UA-Tire Property =73 £ &l|A15}7|

1. Database OﬂA-I GTire_FR 9| Property Properties of GTire_FR [ Current Unit : N/kg/mm/s/deg ]
EH §|_é>|.xl_% (‘Jz':] I_l L—_l_' General | Property
Tire Property File | UATire_MMKS.tir [ Eait]f
k=X
2. Edit2 £2%0 UATire_MMKS.tir 1t 2 Tire Radius Aspect Ratio
auc,
| Reload | | Edit Geometry |
3. LATERAL_STIFFNESS £ 50000 2=
o Wheel mass lzz hot-lyy
gL o [10. [Pe]  [1o00000. [ev] [s00000. v ]
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2 EE2|A0|M HBst= XM MAUS 22{9tA GRoad & MAMsH=L|Ct,

GRoad It SAtS 27|

= GTire RE2|¥ 200|A GRoad_Rough.rdf I} 21t GRoad_Hill.rdf TtY 2 SASI0 ZE
MEfIX|of 2025 LICt
(ItLH 2 <InstallDir> /Help/Tutorial/Toolkit/Tire/DrivingJTurn/GRoad_Hill.rdf)

Rough 3t GRoad Z B 3 8j|A3}7|

* 1. Ground 2| Edit ZEZ TIst7| 2I3ll Professional §2| Marker and Body 150 A

Ground £ Z&/gtLC},
Ground

-

2. Ground Edit 2 =0 TI3sH Working Window 2% &EHO|
Ground@Driving_Test 2} &7|E L|LC},

3. Database 0|A Box1 1 7|Z0| AE GRoadl = AtK|gtLILCt

GRImport GRoad_Rough.rdf It 2 = %agq C}.

-

5. Database 0l GRoad1 O| CtA| A M|, otz J12Iaf Z+o| A%l HE|Q| X|HO| £ 0o ElL|C,

-5 GRoads

" 5 [orosa1]
----- & shells
..... G Profiles

g 6. Ground E{0|A Exit S 22510 Ground Edit Orientation ., X [0.0,0. |‘
EEO‘”A'I Ll'%l—l I:I'. Road Mame I|Ground.GRoad1 iE

|

|

|

Exit Tire Side [Left side

7. 4 7H gl GTIre 9_| Property EH§|'é>I-X|'O'" A-I Road Force Display |Action
name % Ground_GRoadl E %’ E_S!'(ZII' I_I El-_ Each Rendering |Automatic

v|
v|
v|

| K || Cancel || Apply |
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Dyn/Kin

10.
11.

Analysis ©{°| Simulation Type 1E0|A Dyn/Kin &
et XHE gL Ct

General FO0|A oOf2iQt 20| FolgtLCt,

= End Time: 10

= Step: 1000

Simulate £ E&/510] i3S TASLICE

DRIVING

J-TURN

(TIRE)

22|30 Dynamic/Kinematic

OfLITO| S A U5t Xt&Fe| HSS &AL HY XEH2= Q15
o

ssolt Ag B 4 YBULL

Oriving_Test
Time = 58000000 Second

48



DRIVING J-TURN (TIRE)

Plot Template File &2 8iX|5}7|

EQ 1. Analysis #°| Plot 1E0|A Template 2 = &|gfL|Ct

Template 2. Template CH3H4XE7E LIEHH Use the Default Template File(*.template) 42
=

3. OKE 2E5I0 ti=tdAE BEUL

AHE X i A0]| CHE Plot 12]7]

E 1. Analysis $°| Plot 120|A Result 2 22/gL|C}, y &N

Pos_PITCH

Result 2. Plot Window Of ZIQstL|C},

3. Ofgf MEE 0|238}0] XtZFO| Pitch HMEE 1 2lL|C},

= Bodies/Chassis/Pos_PITCH

== Pos_PITCH - Chassis (deg) |
Driving_Test

—
—

Angle (deg)
>
)
g

i R 1| ATRTAY
VY
u

U

-5.00
0.00 i.00 Z.00 3.00 4.00 5.00 6.00 7.00 B.00 3.00 10.00

Time (s)

OfLITO[F0f A & Zik Z0l, Plot M= KO &S X[FH2=2 QI8 Pitch Zt&=7F HEES

TRHez & = USHC
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O|Hof =teist gt S ASHA Ground 2| Edit 2E0|A 7|& GRoad & X1

GRoad_Hill.rdf 2 M2 £8{2 £ 2% siMS TASH SLIC

= Input Velocity 2} Steering 2 H4

:'c'>'_
= Suspension 2| Spring Property & HZ& & =¥

Thanks for participating in this tutorial

50



	Driving J-Turn Tutorial (Tire)
	개요
	목적
	필요 요건
	과정
	예상 소요 시간

	시뮬레이션 환경 설정
	목적
	예상 소요 시간
	RecurDyn 시작
	새로운 모델 생성하기

	Icon과 Marker의 크기조정
	아이콘과 마커의 크기를 변경하기


	차량 모델링
	목적
	예상 소요 시간
	Chassis Body 생성
	Chassis Geometry 생성하기
	Body1의 Property 변경하기

	Suspension Subsystem생성
	Suspension Subsystem 불러오기
	Subsystem Mother Body 변경하기

	Steering을 위한 Translate Joint 생성
	Translate Joint 생성하기
	Translate Joint에 Motion 입력하기

	동력을 위한 Rotational Axial Force 생성
	Rotational Axial Force 생성하기
	모델 저장하기

	GRoad 생성
	GRoad 생성을 위한 Box Geometry생성하기
	GRoad 생성하기

	GTire 생성
	UA-Tire 타입의 Tire 파일 복사해오기
	GTire 생성하기
	GTire와 WheelHub사이에 Fixed Joint 생성하기
	모델 저장하기


	주행 해석
	목적
	예상 소요 시간
	주행 해석을 위한 준비
	속도에 대한 토크를 Spline으로 정의하기
	PV 정의하기
	차량 속도를 측정할 Reference Marker 생성하기
	Torque Expression 정의하기
	Torque Expression 입력하기

	차량 안착 해석 수행
	차량 안착 해석 수행하기

	직진 주행 해석 수행
	속도 PV 변경하기
	직진 주행 해석 수행하기

	J-Turn 주행 해석 수행
	Steering의 Expression 수정하기
	J-Turn주행 해석 실행하기
	Subsystem을 이용하여 애니메이션 보기

	Plot 그리기
	J-Turn 해석에 대한 Plot 그리기
	Plot Template Export하기
	Plot Template File 연결하기


	Tire Property 수정과 해석
	목적
	예상 소요 시간
	UA-Tire Property 수정 및 해석
	UA-Tire Property 수정 후 해석하기


	GRoad 변경과 해석
	목적
	예상 소요 시간
	GRoad 변경 및 해석
	속도 PV 변경하기
	직진 주행을 위해 Steering의 Expression 수정하기
	UA-Tire Property 수정 후 해석하기
	GRoad 파일 복사해오기
	Rough한 GRoad로 변경 후 해석하기
	Plot Template File 연결 해지하기
	거친 지면 해석에 대한 Plot 그리기
	언덕이 있는 GRoad로 변경 후 해석하기

	여러 가지 주행 해석 (참고)



