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=
2. M2 g MHsix| ¢u
sojopd B8 2
AERE EOF FLCh

3. File 0®0|A, Open S 2
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Start RecurDyn x
New Model
Name  [Modell |
Unit [ MMKS(Millimeter/Kilogram/Newton/Second) [+] [ setting |
Gravity [ [-]
oK
Open Model [ Erowse |
Recent Madels
N

Excavator_Final.rdyn Modell.rdyn

I ™m 1 .

Show ‘Start RecurDyn' Dialog when starting

Excavator.rdyn

[«

4. Colink FE2|¥ &3 C|MEZ| (<Install Dir> \Help \Tutorial \Colink \Car)0f|A{,
CarCruise_Initial.rdyn IS MEHSLICE,

5. Open 2 Z&2/gL|Ct,

ChE1t 20| 20| LtEtELCE.

2 X

1. File 070X, Save As & Z&|%}L|C},

2. Tutorial CIAMEE|0 M= AlE20]8S &

Q7| =0l CHE CIMEZ|Of CHA| MFELICt,
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Revolute =0IE Q| MM

AtSAtel HL|of S E7| ?I5HA Revolute ZQIES W2 SLICE

1 e BRI YHg Xz o= E%%E.“—Iﬂf £7|& (Shift + A) YLt
4218 Xz BEHOZ WK Revolute ZOIES el 0| Ol 4 eiCh

Tip: ASAte] S4& MEsEH 7|2E0M CE F28 HaoH MEE - ASLICH

2. SUst XS AL & 42, Auto Operation ZE2 FSEHLICH 0] REE= F|HEO|M
AE FE2U Ha|shA Makgh = gLt

Tip: Auto Operation ZE= S% HUS EXOZ St E Mf HSHH =Yg = U=
EFE 7522, 0 758 al w
MEHSHOF St HAHZEE SIOiEZ LI Auto Operation o2 PEE [t 2|20 7oA Stax}
St Y2 MEHSI™ RecurDyn 2 Auto Operation REE TEE W7HX| gHEsto] 2dg = QL
SH& L C

3. Professional ¥2| Joint 1&0|Al Revolute & 22/gfL|C},
4, DEY MY L2 Body, Body, Point, Direction &7 %fL|C}

5. 4702 FEE 242t HiF{of CHo{A XbA|(Car_Body) 2F HHR| AtO| OtCt HER|Q| 2 40|
E= 00 2 =QIES dgetHct.

= HFE SEHYLICL

= HRFel 77 S0l &= otHE SEEU L

6. 4749 ZQEE & MWHICIH, 7|2E0|M AE CHA| E2{A Auto Operation &
TESHD £ COHE 2| RQEQ| WS Fas7| fI8iM 7|20 ESCE +EUC

7. M=Z M8t 4719 =QIE0| Rev_Front_Right, Rev_Front_Left, Rev_Rear_Right,
Rev_Rear_Left £ 0|52 CtA| FoslEL|Ct.
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Tip: Database 2 =%2| Revolute Joint ?/0|A] LEZ O~ HES S8/t 2 Property £
MEfetL(ch 32|31 O|§&8 HEHCh
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O Cts1t Z0| 2&Eo| 2 AYL|Cf.

Translational =/ EO| MM

AtEAtol ZME ™MO|8t7| |3t Translational ZOIEE M| 2 &L Ct,

_JF_OI_|E Ang'é'I.jh Properties of Tralaint [ Current Unit : Nykg/mm/s/deg ]
General | Connector | Joint ‘
Base Marker
* 1. Professional 2| Joint 1E0{A] Translate & Hame Body  |Ground
g Orientation | Angles |v Ref Frame | Ground F
22| |_| |:|- Origin -1759.9771, 0, 475.00879 Pt
=2 - . . O
Translate Euler Angle31s |- || 30, 30, 30. |
2. Body, Body, Point, Direction 44 #H#S
Action Marker
Eg?_ :O': round Car Body g §!3|.__|L [:|-%9| Mame Markerd Body Car_Body
Crientation | Angles |v Ref Frame | Car_Body
}_l':l?i:% o|=l _"-5| -6,;!' |—-| E|‘. . origin -1759.9771, 0, 475.00879 Pt
Euler Anglests | v 30, 30, 0.
= -1759.9771, 0, 475.00879
| Copy Base to Action H Copy Action to Base ||AII |'
H o o ZA2IsH|C
3. Ground InertiaMarker 2| +X =2 22|¢iL|C},
4. TranSIatlonaI 7( Eg _J_l.ﬁAo-l% Ejozl'é‘;ﬂ_l |:|.. Properties of Traloint1 [ Current Unit : Nykg/mmys/deg ]
o ° = N Eo =glal = General |Connector| Joint |
(ZOIE QIojN Q2% 0teA HES SN & |
Type |Trans|at|ona| |
Property £ SElgtL . ) ~Mation
Dlnc\ude Maotion
- Properties E|'0|%§:L %E—?—Ql General ~Initial Conditions
_ position [0. Tev ]| Jetocity [3s7s0. BT
EHX| XO|EO =22
.U.‘”lelo'"A‘l o I_l - l_l_—l ol o= Inc\ude\mtla\Condlt\ons I DStrlCtInlt\alCondltlons
Tra_Car_Ground 22 CIA| X|HEtL|Ct, rrction
Inc\ude Friction I@ Sliding O
= Joint HO[X|O|M 7| L5 H7FTL(C
Force Display ||nactwate |'|
= Include Initial Conditions X3
HEAZ ZEIBH|C} [_oc ][ concer [ ooy |
T—= =2 "1dg .

» 22235760 mm/s (35.76 m/s or 80 mph)2 MAAstL|Ct,
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OlX|, LEtH o= AtzAte| £EE SO F= XMt OFEEE0| Cist A|Z2|0[MS HAST| 2/
2 Eo Df dE8 dEsEA S
5. Include Friction X3 BfAE SaigtL|Ct
6. Sliding 2 22/t = Dynamic Friction Coefficient £ Ct21t 20| 0.2 2 d™gL|Ct,
.Geru ral | Connactarl loint
: A Friction Definition X
7
—n Cross Section Circular T
Ol Absolute Threshold Velocity | 100. [~
) n Static Friction Coefficient 0.5 P"'|
. Dynamic Friction Coefficient Pu'|
Weight Factor 1. [pv]
| Z Radial Preload 0. [ Pv]
|| = -
|| |
. [] Maximum Friction Force 0. [Pv '
Close Cancel B
[ Scope l 0K [ Cancel Apply
7. Close & 225t & HZAE Z0| MBE|LE OK HHES 2&/5t1 sy J=RE FELICH
OlM, Xt=Ate| HEF| et = =M ALO|Of Coupler & d-dg FH|7t £ RASLICE
Coupler 2| 244
Aol F=d S0 k2 F= ER0|0fe] A4EKEE A7F5H7| fISiM 7 E2{(Coupler)&
WS E S LT

HED Hd5t7|:

1. Professional & 2| Joint 10| A Coupler & 2 2|2/L|LCt.

2. Joint, Joint, Joint 44 &S 0[835t0] HEl xQIEQI Tra_Car_Ground £ =&5l11
Rev_Front_Right I} Rev_Front_Left £ =2/$tL|C},

3. MEAH dMdE HE2{0 CHst Properties CHO|Y 2 HL|C},
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Tip: HE2{0| ohe HE QIXtel Feo

HE2e O34 €2 wdAce=z Folguch o eFANM d = Hx QX0|H, u = sl
XQIEQ| &Z QIL|C},
. d,xu +d,xu,+d;xu; =0

XSSl = HxE J7|2FQl #ALA V=WXI of osfA Eto|0{e| ™t 20| U2, O]
AOM v = X £20|H, w = HHFQ| 4=k, r = HF Q| HXERLICH & O|A2 HHF 7t
22 S5 2 [, XAsk7t A Moz o2 T FHY 495 7Pde AL
Che HAOIME=E AHEZHE F7I2 H ddsto o] HEE2 O Zas{EsUC HIE
XM Ez|of CHa HFR| 2| BHX|E2 336mm 2 St 99| WEAl2 ChZ1r 20| LTt

d,-rxw+d,xw+d,xw=0

d,-r+d,+d, =0
BT d2=d3 2= sY% BXIES #+= HIR07] W20 ME QIXt= HCiA0o|0 1 F0f Stite=
MEiMo =z HRBOR d1=10[2td 7PdgtLCt O|AE Cta1t &2 AlZ 0|20 HLCH

r+d,+d,=0

d, =-r/2

d, =-336/2

d, =-168

d, =-168
Z, Translational Z=QIE0|| CHot Mx QIXtE= & Revolute ZQIE 20| CHal 1 1t
-168 2 & = UFUCH

Coupler Properties CIO|Y 21 2 E=209|
Coupler HO|X|0|A| Scale2 RLEZ
20t 20| 1, -168, -168 2 Tt

H=g

General 10| X|0|A Coupler_Front £
0|2 X’'d5t1 OKE SEgLICt.

=l
A

HEOfl CHoHA 1 HEE 5 E#H7tX| 9
e BtEst =, HEYQ| 0|2
Coupler_Rear S Z X|3}11, Scale 0

St ZrS MESHL|LCY,

MK
=L HA=

=

ol

L|Ct.

Properties of Coupler1 [ Current Unit : N/kg/mm/s/deg ]

General | Coupler

Coupler Type

Three Joint Coupler ﬂ

Jaint Scale Type

| L m Translatio
| |-188 m Rotation
| | B Rotation

Driver |Tra_Car_Ground

Coupled | Rev_Front_Right

Coupled | Rev_Front_Left

QK

| | Cancel Apply
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= 7Hef g HER| AtO[of HEEE WM EASLICE

1. Professional £{2| Joint 15 0|A| Coupler & & &fLILCt,
2. _]oint, Joint AOH)E,' tc',“:é," = O|-g—'('5|-02| Properties of Coupler_Front2 [ Current Unit : N/kg/mm/s/deg 1
Rev_Front_Right 1} Coupler
Rev_Front_Left £ Z2/3iLIC}, Couplerpe [ -
3. MEZ MME 320l it 42 CheDt
o Driver |Re'\r_Front_Right | |1. IE Rotation
Zo| £t
Coupled|Re'v_Fr0nt_LeFt | |-1. IEI Rotation
. Ol%% Coupler Front2 = Coupled| | | |
X gt
= FHe ™ KEIH SYHOF StEZ
Scale 21 1} -1 2 2Lt
= OKE &g
| QK | | Cancel | Apply
4. LIOX|0| CHSHME 1RO 3| IPHS
HHESHL|Ct, Coupler_Rear2 2 0|28 X|H3l1, 11t -1 2 scale S S YA
AL o
2E 80| 2t=E|H Chgar 20| RHO| EFLCE
Ci\ DOEBgS-C = ¢ RecurDyn VOR1 - [CarCruise_Initialrcyn *] - o X
L1 % ?'%A:?":,Lsﬂ § 8 @ F & o | KK @ |8
Marker  Cylinder  General 4 Fixed Translate  Revolute  AtPoint  CMotion CUUD‘!V EDW‘Q RDtSDW‘g Buihmg Beam GeoSur Solid Sph-Sph Cyl-Cyl GeoCur Camz2D Point(Box)  Laser SubSystem
Tntty — [T \; t| SeRA B km\ﬂ@\ﬂ:ﬂ;ﬂ;@nig |HE] LAlnz-;n.;fﬁtcmw\jT: — S
- e -1 4 4 CE® [N itz t=i=o QOB Y I E[(WRI@E @A,

we|| CarCruize

i

s er&az BRE

3

[ CarCruise_Initial.rdyn x

I¥]| >

u\‘

[ KR

For Help, press F1

Car | Global | X:600 ;7400 2:0 Locel | X:600¥:7400 Njkgfmm /s
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.@ 1. Analysis E‘:ngl Simulation Type :]__E_O”A-I Dynamic/Kinematic Analysis x
1 Dyn/Kin = E-E|_5|'|_| I:I' General | parameter | Initial Condition
= 2 Tdg .
2. QEZ Ogu Z0| End Time £ 0.5, Step = Step o J»
300 © = MXATIL|CI, 0|Z{2 X=X}t HIF| Q| Plot Multiplier Step Factor I 2
RHg M AZON B 4 YES gy, | (0 |
rInclude
3. Parameter HO|X|Z 7}A| Maximum Time L static anaisi
DEigenvaIueAna\ySis
Step % 1.e-003 = AE-”g%H—l El’- [ state Matrix

|:| Frequency Response Analysis

4. Simulate & Z&2/gL|Ct,

D Hide RecurDyn during Simulation

[] pisplay Animation

 Gravity
x [o. | ¥ [o | z [o80665  |[Gravity]

Unit | Mewton - Kilogram - Millimeter - Second |

Simulate || oK || Cancel |

Al=8|0]2| A1 B

AlZef|ojde 21t 27

= Analysis 2| Animation Control 2&0f| ?l+& Play

g 23U,

Tip: AHEXf0l 2X20| girte?

IT
25 +12 SHEO UCH KA 20X %S HYLCH
AlgEolMel ZIHE MTEE, of MHY 2D YSS U 4 AsLch
X H

2ESHA=XOf mEr ASAE B = AHSAE =AY I 2R E
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Revolute =0IEQ| =%

o™ =QIE £78517:

!d

HFR|2| Revolute ZQIE7} 2Ll Histoz 3|FME[D QLM Database 2IE=22| dig
ZQIEQ| 0|8 ?l0IM 2EF OIRA HES 28T 2, Properties CHO[221 =R E

%E =
gLICh O|E =0, Rev_Rear_Right Z=QIE7V} ZRE[QUCHH CH1h 20| AF L CH

2. Base Q|- Action D|-7-| E_'|:_O-|| I:H'é'HA‘I ‘0 90 Properties of Rev_Rear_Right [ Current Unit : Nykg/mmy/s/deg ]
0'£ '0, -90, 0'Z 313 Euler Angle 9| 4t
r Base Marker
tﬂ%i'o;l- |_| |:|.. MName Marker1 Body Car_Body
Orientation | Angles |v Ref Frame | Car_Body
Origin _4361.9771, -873.16071, 475.00879 [et]
Euler aAngle313 [ ~]| 180.,90,, 150, |

r Action Marker

Mame Marker2 Body Vheel_Right_Rear
Orientation |Angles |v Ref Frame | Body1
Origin |4361.9771, -873.16071, 475.00879 I3
Euler [angles1s [+]] 180.,90,, 130, |
| Copy Base to Action || Copy Action to Base ||AII |v

oc [ conr | [ romy |

o

Note: RecurDyn 2 Euler Angle 2| (0| ‘0, -90, 00| ‘180, 90, 180'Z BHZATIL|Ct. Euler
Angle 2| XtM|7} 27| HE0| O|AHE2 X7t &[X| %ELICH (Euler angle 2780f| Cist F7tHQl
HE+= ot Tip O M CHA| AHSHIELICH)

O|Ado= Qldf ot ol &eko| HMAE|Of Loz =27t 9| A8NE EoFLC,

3. OK
4. 28 Al OE =QESO HojME o] IES gHEgtLICt.

5. EM7I Hle RS 80T ZHO| gt A[Z20[9S CAl AT

—

-

o|x1| RS A0 Chet AHQ0| YREIYBLICH THS BOJAE Of AHEX RHS ZH Bt CoLink o
=810] DO ChS ANME S| 2 SIAL LT
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Tip: Euler Angle 0f CH$H 8
RecurDyn O|A| EZF Euler Angle 2 3-1-3 Euler g

Angle QILICE O] 2t ®izte C}S TFHO| O[shA = LT
Euler angles = z
O|20{ZL|Ct, 000, -
+¥ ., +X .,
- BK, 3H(ES 7) =0 CisiA &M —
o, Gkt o =
N N ' coordinate -
- MES HO 1 H(EE X)H0| A 2T Y ity
. OfX|:oz, M2 X0l 3H(EL +7)Z0) o

CHol A =

2 ZE AABIOIM +X ZOZ 90 EUHE +HBOZ BT HS 2 & YL
133, 9jo Q2| QEE STH| HOIXE MY ZHE AIAHOA +X 522 90 Ear%
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v 1.

General

-

Home T 2| Settings 1 &0/
General £ 285t EZXE
JE0MXME Shift When
Pasting 2| M3 E s L|Ct.

OK £ Z&gtLCt,

Ktk MHE MEiSET| UohA MEY
HAS X2 MA =0

OBt

Ctrl 7|2t C S S0 E2iA
HHS SAR 2, Ctrl 7|2t VE
SAl0| 2N 28BS 20

G Ct

General

General

Mame

Comment

Error Tolerance

Zoom Factor

[ shift when Pasting

] Hide Inactive Entity

[1.0e-12

Tip:
Clipboard 10X Paste & 11&4

Z2ES SASH| 28 Home ©

ot=

9| Clipboard 1&0|A Copy €& MEiot =
HeE 0|8z & LICH.

CtA] Home B9

€ 5.
6.

B N MEES FAT

Lt J8ME SHT ASA 222 +X YZ22 30,000mm O|SA|Z

St AEROIA EHIO| A Object Control & 22/%}

L|C}.

ILIC,
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Ci\ DoEBRdS- & |- RecurDyn VOR1 - [CarCruise_Initial.rdyn *] - o X

Basic

emle s B WP L PR i & ¥ OO0 | a | &
| i A &

Copy Cuummate Dwstfnc: Mass. \nt:r‘fmnts Mirror Merge D:\ur:‘!avk:vs;;ﬂ:luad RMap UpdatePro Gravity Display iwmuiatwnn SetDSlau\t CloseAllDlg Database Message. NSW Parameter License
Clipboard ‘Working Plane Measure Teols Setting ‘Windows Template Contral
ooy [] P00 008 . [ELAONS SO0 [« M.
i R a4 m > > Wb e e e FAT

|| Ry CarCruise_Initialrdyn = | [

A CarCruise
&g Groups

) Bodies

# Ground

P Wheel Left_Rear
P Wheel_Left_Front
# Cor Body

vl

CarCruise

Ovector Tansiate

©®scalar Tanstate

# Wheel Right Front

# Wheel Right Rear

# C1_Wheel Right Rear
# €1 Wheel Right Front
# C1_Wheel_Left Rear
# C1 Wheel_Left Front
# €1 Car_Body

& Joints

& Rev_Front_Right

Reference Frame

Ground InertiaMarker|[ W1 |

B T T E

Offset Value [30000_|F

& Rev_Front Left

& Rev_Rear Left

& Rev_Rear Right

& Tra_Car_Ground

& C1_Rev_Front Left
€ C1_Rev_Front Right
€ €1 Rev_Rear Right
b C1_Rev Rear_Left
& €1_Tra_Car_Ground
- Forces

% Couplers.

® Coupler_Front

R Coupler_Rear

R Coupler_Front2

b
WY
% €1_Coupler Rear ]

€ Coupler Rear2
% C1_Coupler_Rear2
% C1_Coupler Front
% €1_Coupler Front2
% Contacts

] Requests
-4 Splines
5 5 & P
Ending Time/Date = 13:56:55 / 2017.5.17 Py
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Zelstn o2 = BSLUCL
O|M|, A+&X} HiC|(C1_Car_Body)2t Ground CHAI0| 72(C1_DummyBody)S S Z35}7|
QI8HM 7|E2Q| Translational ZQIEZE =Xt A QL|Ct,
4. Database ¥ =2°|C1_Tra_Car_Ground A QZ Z 0Oi2A HEZS 22/t =
Property £ MEiBiLICE
5. Connector H|O|X|0|A CIZ &1t 20| Database ¥ =20|A E0X|= 0| HC|Q

ZHHE 09| 2[AEE 0|23%10] Base Marker Body 2 Ref Frame =
C1_DummyBody £ HZ3l1 Name 2 Marker2 2 HZ$L|CH
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Properties of C1_Tra_Car_Ground [ Current Unit : N/kg/mm/s/de...

General || Connector | Jaint |

—Base Marker

Mame Marker2 Body C1_DummyBody | B
Crientation | Angles |v Ref Frame ] C1_DummyBody | F
Origin 28240.0229, 0, 475.00879 [Trt]
Euler angles1s ||| 30, 90,, 90, |

Action Marker

Mame Markerd Body C1_Car_Body
Orientation [Angles |+ | Ref Frame [C1_Car_Body

Origin 282400229, 0, 475.00879 [et]
Euler [angiesiz [+]] 90, 90., 90, |
| Copy Base to Action | | Copy Action to Base ||AII |v

Cor [ cma ][ omr |

0| de = 5h7| I8 AlE2 0]

g8 2L

50e] AlEL 0|82 & F ASAIL XIS HESH == olel &2 0T deez

—

O[H|, CoLink MOA|ARE 4=F5t7| fI3H Plant Output & F7HH 22 Fo|siE A S LT,

Plant Output &2[5}7|:

Plant Output List CIO|Z27 A=RE E7| 8 7|E2| Plant Output S H=

22tt,

MEZE Output = MM5H7| /sl Expression
Add % g_él-ﬂ_ LI L—‘I'- Mame | Pout LatDistance |
-DY(1)

Expression CHO[ 21
=20A Add HES 2830
Argument List 0| Entity &

e EN

Available Argument List
C1—DummyBOdY'Marker1 % [=-Fwe Function expressions D Entity
o Fr7 Fortran 77 Functions p————
2 2st7{Lt Database &= 0i|A ‘ C1_DummyBody Markert
C1_DummyBody.Markerl £
e T Generic force
h:EI_I-A_Il.I t%l-ﬁi EEHj-?:ll-l“l EI‘ i_j“": Specific force
i -_'E"f System element E
- 4 m ] Add Delet
Name 2 Pout_LatDistance = ' | [ Detete
| oK ‘ | Cancel | | Apply |

A5t -DY(1)= YTIL|CE O

E‘
£+A0jM 1 2 Argument List 2| S22 7|Z2o2 sfLCt,

(®)

KE S=&HC
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6. Plant Output List CIO|2 2 A= 20A, Add € CtA| 22510 Plant Output 2 St} O
=gt

ot

7. Name 2 Pout_AbsVel £ 23511 Argument List 0 Car_Body.Marker5 S =t
A VX(1)E Y=L o

I

Car_Body 2| Marker5 = #Z%l Z9IE Tra_Car_Ground 2} ¢2t=l Or7{L|Ct,
Tip: X 443t RQIEE X|R7L} CHA| MMSt= PEES HAstH FEZ(L0A g H It
Ot CHE Hzo| OPHE =sior 2 =& U2, O Hz 7 O FEZ|H0N EOjX|= ZAut

Database 2= %0|A Tra_Car_Ground 2 S£2 XA st OFHE 32 =, Car_Body 2t
Hat=l O E Frofof ghuct,

8. B MEE HEdV| 75 OKHES 2ot HO|g2] JAERE BaLt

9. Plant Output List 7t 2E% 12N HO|H Plant Output List
OK HEES CIA| 2L L}, Plant Qutputs

M... U| Mame Expression | e
nira | 4
B a
BiZ | (I
4|V £l
A\
Y

Add | [ mset | [ Delete |

| oK || Cancel || Apply |

ColLink Z&lo| =X

OlFl, = 7Hs¢t 2 NABIS 25617] 9I8) Colink BB +EILASLICH 0jHe
% T RSO ZW DM J|XE B0, ¥ B AEAI 2 WOz A 1 Ysts 452
QXIB17| sfM Z7ke D= Rof A|ABIS HSHAIZ|H ELC,

—

ColLink 2 20| =X

1 ojdol 2Es YHEHAH Colink ZEE FLCH,
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File I 70l A Save As & 22/5I0] {22 TIYZE ColLink 222 XMETLC}

Demux =252 §Z 2250/ Number of Demux

outputs 2 42 X|Egurct Numt:us:r::ufr.:uuputs|“l |
Math £ 0| A Nonlinear 15°2| Switch 52 | ok || cance |[ appy |
8ot Ctg, 25 EfOICHJE.:.”% SelgtLCt,

Switch 222 G & 2252 Threshold /2 4500 22 B ZAEIL|CH
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6. Threshold € 45002z A%t A2 & Switch
HRW Input Q! u[1] O] 4.5 m ELC} AL}
Zh= AS 205N, R HR Input & oty —u[0] (u[1] = threshold)
uf0]2 y E529| Output 0| X|L}Z AS +u[z] =u[2] (u[l] = threshold)
olojgfL|ct.
o Criteria for passing first |L|[1] == Threshold |v|
O7|M, u[1]2 Al=efo|E0AN & XtESK}
Threshold |45DD- |
Atolel =M AHz|2 4= Ao|H, u[2]e F
Sample time |D |
AsA7F 22 KMo g me| 7|1E
Al2of et ®of Alzgict 123, Lok J| onct || ey
u[0]2 Yote T S8 HYD A2 MER N0 AARO Cfst Mo Mz L|C,
7. otz 1E F5H0| Ci3at 20| &S gLt
=  Suml =51 RecurDyn &5 APO[0] B S X1, Suml 51} Switch £52
O ofef ZEE ALY
» RecurDyn £Z0 Switch ££°| Output S UZ35l1 Demux £22| M BR| ZEQ}
Switch =52| & WM ZEE AATLICE,
=
Kd . Velocity
i e <[ % A
Constant Sum Kp RecuDyn L/\/\ﬁ
» : Distance
& 'Ki P Demux
Integrator
Switch
8. O|X|, otzfle] J&l0| EAIDH AME ME2 Constant/Sum =52 4/dTtL|Ct
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| e

+ Velocity

22000, ———— X %. &m%m(\.,
Ll +
Constant

RecurDyn

+ N
» Distance
1 Demux
= i Sum1

Integrater

w— /\/\ﬁ
o —n Abs Velocity
. —b{ 250, p—a

Sumz Kpl Switch

35760.

h

Constantt

a. Sum =52 I Ctrl +C7|E =2A 1 =55 SAlet £, Ctrl +V7|E =1
At A2 €0 @sHCth d2|1 LA O SAlet 258 switch 25 2150 A= =5

= 35760 (mm/s, or 80 mph)Z Constant 2| 7{2 HATL|C},
= Constantl 222 Sum2?2| + ZEQ} HASL|C},
=  Sum2 2| Output I} Kp1 2| Input & HZTIL|CH.

=  Kpl2 Gain 7}2 250 2= HZSD Kpl 2| Output It Switch 252 & HRY

9. orzfe] J&0| EAIE AXMY, Demux 52| 4 72| Output O L5t Scope & F7t5t1
O Scope & Soff LM XpSAte| X =8 £=& =iy A0|22, 1 0|§=

AbsVelocity 2 X|™gL|Ct,
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! ghia

Welocity

22000, ——W -

Kd
“ RECURDY M|
e + %‘_’ + Plant
Constant
Sum Kp RecurDyn
+
» Distance
1 Denfux
3 Ki

Sum1

Integrator

h

) — /\/\ﬁ
I

‘ Abs Velocity
35760. b+ w250, i

Constant! Sum2 Kp1 Switch
10. S A&t 57| /M Al=20|M2 10 =2 S| ALt

Tip: Al220|M AlZtS HE5IEH

g 3 7o) 10 & QLS AHLI Simulation —Parameter £

=H2| Animation Control =
22510 End Time 2 10 2= H7EELICE.

4n

A XtSAtel == CHF Plot 2f 20| 2o &L|CE,

A Abs Velocity
SRR 7| # [ EE] % |

33600.000

30800.000

Y Axis

|
\
\
1
1
\
|
\
1
A
1
\
\ = Abs Velocity #1
28000.000 |-
\
\

25200.000

22400.000 e

0.000 2.000 4.000 6.000 8.000 10.001
Time

Ol7|M, &8 £ A0 =7| ol =F5HX| &1 A=H o] 28 SHEA +8ot7|
QUsll, ®MOf AL HE MO E FIIHEAELICE £o, A[E2{0]42] 3 Z=LHOAf LIEHLH= BHE
IE=E MO5t7| 28l 012 Mot £k Li2t0|HE F7H) 22& L T

I
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M2 Moot Ol M FItst7|:

A T o

Kpl =51} Switch == Al0|e| @2 =55 XS/t

MZ TtE Sum3 =£9| AMZE orgfel A8MH +++2 BHATLCE,
Kpl S MZ 2tE Sum3 2| & HR| ZEQ} HZATBIL|CE,

Sum3 2| Output 2 Switch 25°| X B ZE0| AZTL|C}

e
ot
0
rn
Sl
A
10

n

)
rot
40
>
=

71E=2| M0 A|~E0|A Integrator 2 Ki === SAIS
o

o =
=0 E5LCH o]0 HAsIE By Lot Yz 1 2555 AU

Of 2rgol 2t=&|H 2E2 ChZa 20| 2o &L,

| -

+ Velocity

’Sﬂﬂ
Kd
RECURDY N|
W‘_. . i Plant
Kp RecurDyn
+

» Distance
1 Demux
- Ki Sum1

Integrator

22000, ——

Constant

+ VM
’—)—1
o1 —=- ] Abs Velocity
+ —

Switch

35760,

Constant1

Sum3

Integrator1 Kit

Continuous and Discrete E0|A Continuous 15°| Derivative 522 223t £, Sum2
=5 9o s&Lch

="

Kd =55 SABHY Kpl =5 90| 20 @54 C

= Sum2 2 Kpl AtO| M&l M@} Derivative =5
= Derivative 51} Kd1 =&

»  KdiZ2Z1 Sum

w
ru||1
>>+
E

i H Input ILE
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10. Kd1 3t Ki1 2| Gain ¢{E 5% 7 2 Z}Zt giggL(tt. O/F 22 Chait 20| 2L Ct

4’»—‘ p /\/\ﬁ
* Velocity
220'0'0 4
Cunstant > o+ + ’&Rrglllfn;‘.'
sum ke Recurlyn "/\/\’_
+ Distance
1
s
Demux
Integrator Ki Sumt
duidt "
=
Derivative  Kd1 p = > /\/\ﬁ
- + Switch Abs Velocity
o
35760, » o+ M 250,
P -
Constantt Sumz
+
l
5
Integrator1 Sum3
- - =H=o o . . . R
11. Derivative E52 HE £&/3}0 Linearization Derivative

Linearization Time Constant  s/[Ns+1)

Time Constant S 1le-6 & BZATIL|CE

|1e—6 |

Der|Vat|Ve El-ol E _I_O‘”A_i Eo:lxl — -IX-I %{, | oK | | Cancel | | Apply |

rafs
olof chst MG gt== WX s/(-1e-6s + 1)YLICE.
2 0|22 thedl s e s/1 2] MY &4E 7HX|=0|, 0|42 1Fmo|M= Gain O]
oratol= =+5t, S8z H20| 7hsdHX| gLt O Cfdlof, Ot2i2| Bode
MEOAM BEOX|= AXNH 1e6 rad/s HLCt 22 FOIY 22 50| O0|&7|2t HZStE2E

Linearization Time Constant & MEHSHL|C},
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Bode Diagram
120 ¢ . . ety S —
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90¢
4 5 7 8
10 10 10 10 10
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o

12. A2EO0| Aot YR OXS £ ¢S Adts U0l ==5F 517 28 AlZ2 082S
ChAl AlSfLICE XtESAtel £ Of2f Jgat 20| 2o FL(Ct,

o
JB
10
Pl
ofn
>t
d
ol
02-t
E
o
Pl
dn
B
1o
Pl
ofn
_,>_+

t o SHYO| Blevt Gle A0 WEAH St
HE2 P ASLO. o|A2 XP%MQI 7fﬁ HES 8= ANE ZANM BSAoA s S285H
x

ESH AFSAHE Ol CHAO| 20| US ER WEA S8 ZAAZ = A7 I, o7|0jA,
ZaEs EXME EX] $EUCH O OlA|, 7I5E7t HE X REE 17| A Ko
Limiter & F7toll 22 &LIC

A Abs Velocity - 0O x
@ B ke @ R][9 @ | ¥ |8 [E] & |

33600.000

30800.000 4
@ /
= ‘.‘ — Abs Velocity #1
> 28000.000 f
I
\ :‘
\ |
A
25200.000 \ /
‘.\\\ ‘I
~ )
22400.000
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1. Switch 2t RecurDyn & ALO|0] ¢1Z EE2

2. Math ®0|M Nonlinear 1 £°| Rate Limiter

F& UL
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X|&LIC.

=55 28 =, switch=52| 2

o
rl

Z0f

3. ool 2E M T Switch 2f Limiter 252 ®Z9%}1 Rate Limiter £51} RecurDyn

=52 gagyrch

Kd

i

220040, —| -

Constant +

*

Integrator Ki Sumi

w|a

Velocity

-

&RTCHE YN[
Plant
Recurlyn 'N

Distance

Demux

b

7~4

Rate Limiter = M

Abs Velocity

duidt -
&ivativ& Kd1 Jo—m
_ + Switch
Eal
Kp1

35760, I F
+ —
Constant1 Sum2
+
1
s

Integratori Kit Sum3

Rate Limiter £ 5= Z2/5}0] Rising rate £

3e6 2= HASI Falling rate € -1e10 =
Mg ct LMK
=Lt

00k

I2S2 7| Yoz Mz

Rate Limiter

Rising rate |3E5

Falling rate |'1E1D-

|
|
Initial Condition |°- |
sample time |D |

| Ok || Cancel || Apply |
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5. Rate Limiter Of CH?H 20tE HHEY| o ZEO| CHsHA F 7H2| Scope & F=7+gfLILCt.
5 712| Scope & StLt= Rate Limiter =5 20|, LIX| 5tLt= Rate Limiter =5 F(0f

HZASIL|C}, Scope 2| O|2& RawTorque 2, Scopel 2| 0|22 LimitedTorque 2
H

-

Welocity
22000, _l 4
Constant P - &ngff"(' N
Recurlyn ¥ /\/\/_
+ Distance

Demux

Integrator Ki Suml

b

duidt
= Ll
Derivative Kd1 -
v Rate Limiter = /\/\/_
_ + Switch Abs Velocity
Ll
35760. I + P 250.
+ —
Constanti sumz Kpi
+ L | /\/\/—
1
s

Raw Torque Limited Torgue

Sum3

=] | H"‘H I. | I':' I |A2 AlSHSE S H AMAMSE = Hol = —iE E.El-‘-l_o;l
6. 2O CHsH CiA| AlZE2f0|ME AT =, M2 d-dot ’he| Scope & L= 2&° -1
A Limited Torque - o x A Raw Torque - o x
AT @ | |2 [E] % | AT @ | |2 [E]| 3
A
2040000.000 { ':_.
2560000.000
1020000.000
1280000.000 N
= T v — Limited Torque#1 = _ ~— Raw Torque #1
= =
0.000 Va
-1020000.000 /
| -1280000.000
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/ ~2560000.000 -
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Time Time

ZItE =elgtuch O Zake 31 20 2oL

7. RecurDyn 2EZ C}A| S0}7tA Analysis 2| Animation Control 1E0|A Play HES

T2 F, AEdods SESLICL
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CarCruise
Time = Initial State
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CHE, Plot }I=9E EO0{M 582 & FE0A]

SH

SHE IFNHCHE Plot ©

StEH Pane O = AFSAE AtO|Q] 2|7t OfHl HE #2[¢
Plot 22 JgL|C, 123, 31t 20| Plot O] £0{FLC}.

Page 1

A R el EIE S
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= Kd 2 Ki 2 022 282t = M 9l0| Mol HEEZE 27FSt=
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Thanks for participating in this tutorial!
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