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RecurDyn A|%E 2[5t AME22 2E Hd3517|

1.

d

HE SO RecurDyn OFO|E2S GE S&/gLCL

RecurDyn 0| 2l =|HA| Start RecurDyn
CHat&fRE2b LHEFEfL|CH

Name 3zH0| 22| 0|2 Pinball 2

Lt
Unit 2 MMKS £ A3 gtLC},
Gravity £ -Y 2 MHgiLC},

OK £ Z&gfL Lt

Icon I} Marker 2| 37|x™

s = o & 20|A 37| f8iA Icon 2t Marker o 37|12 Z=™EtL|CE,

Oro| 21t OtAHe| 27|& HE}|

Start RecurDyn

New Model

Name | Pinball
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Gravity ||
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Open Model
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Browse

s
0 &
5
a
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View Control £H}0|A Icon Control & £&/stL|C},

Icon Control CH2}&XIZF LIEFEL|CE,

Icon Size 2} Marker Size € 10 22 MHMTHL|CT,

Icon Control CHRARIE EHELICE,

Grid 37|E 10 22 MHS}7|

Home %{°| Working Plane 1E0A Q2% 1
Size 0| 10 2 223} Enter key & =2{&LIC

Icon Control

><

rlcon On/Off

=1-[] All lcons
[ Joint
Force
Contact
Sensor
Parametric Point
Initial Velocity
[ wall / Vessel
=1-[] All Markers
Center Marker
General Marker
Inertia Reference Frame

v H
w

Marker Z-Axis Width
Initial Velocity Width

XGridsize |10
¥Gridsize |10

Coordinate (Car
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Guide Geometry

Linear Guide Geometry 24

1. Ground Body
Ground £

4517
L|C},

=2 AKX
ET
E'é'
=

-

Ground Edit ZE0| Tt &

= Working Window 2|
Ground@Pinball =

» Database &9| ™ 2
LFEFELICE,

2. Working Plane £ XY Plane 2 &

3. Ground ®9| Curve 1Z0{A Outline &

4. C}20o| ZQIE 7

[A=N=1
L=

= Point1:0,0,0

= Point2:110,0,0
5. Outline

seE 2o
6. 3-51tHS

= Point1:120,30,0
Point 2: 120, 60, 0

otef SE==

= Point1: 140, 30,0
= Point 2: 140, 60, 0

= Point 1: 230, 30,0
= Point 2: 450, 30, 0

I

§o|2 OtK|7| f8ll, Working Window Of|Al REZ 014
= Finish Operation & Z2/g/L|C}.

o7

2|5l Professional £°| Marker and Body 1&0j|A{

< ofgfer 20| 7| FL L.
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HZA =L}, | Ground@Pinball | ...... 'Ll- Markers
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EE TS
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Translate
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Working Window Of| otzff Z12lat ZH0| 4 7H2| Outline O] ‘-4 & L|Ct.

Arc Guide Geometry 245}7|

1. Ground §2| Curve 120X Arc £ Z2/gHL|Ct,

2. Creation Method £ Point, Point, Direction, Angle 2 2735} Of2fQt Z0|
QegtLct,
= Center Point: 110, 30, 0
= Radius Point: 140, 30, 0
= Direction: 0, -1, 0
= Angle: 90

,
aEX]

-

3. 1-21082 ot YESS AMESI0] A B Br=EgtL|ct
= Center Point: 170, 60, 0
= Radius Point: 140, 60, 0
= Direction: 0,1, 0
= Angle: 180

= Center Point: 170, 60, 0
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Radius Point: 120, 60, 0
Direction: 0, 1,0
Angle: 180

Center Point: 230, 60, 0
Radius Point: 200, 60, 0
Direction: 0, -1, 0

Angle: 90
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M=l Geometry £ CH32l OBAME Eo{FL|C,

MM El Curve S2 0|23810] EdgeCurve 245}7|

1. Ground #9| Curve 1E0|A Edge & Z2/2L|Ct.
2. Creation Method EHS MultiEdge = A7 gtL|Ct,

3. Select Toolbar £ O|&5t0 Otz 121t 20| Outlinel, Outline3, Outline4 2} Arcl,
Arc2, Arc4 £ MEiBIL|CE,

Select Toolbar 7| 52 AL8%IH OFRAC| Select State & B4

= Select(Default): O|TH0| MEE S =7|=i5t0 28 Al ¢ M=

= Add or Remove: & A| O|M0| MEHEl MEfE BHHAIZ

L
o
SelstH MEfo| k|1, o|0] MEHEl Entity & S2/otH MEHO
= Add: Entity & 28 Al F=d M2 MEISL|CE,

= Remove: Entity & &
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* Select Toolbar 0| A Select State £ X 2|3t LIHX| 7| s&2 Edit Mode OtCt CHE == USLICH
4. Working Window O|A 2% 0t2A HEZ 223t = Finish Operation & 2 2/&L|C}

EdgeCurvel O] ‘-4 ELIC},
5. CtA| Ground ®2| Curve 150|A Edge & Z&!gHL|Ct,
6. Creation Method £HE MultiEdge Z &8 gtL|Ct,

7. Select Toolbar £ 0|83}0{ Ofz2f 121t 20| Outline2 2t Arc3 & ME{ELCL,

8. Working Window O A 2 &% 014 HES 2&/% £ Finish Operation £ 222 L|C}

4o

EdgeCurve2 O| ‘M ElL|C},

9. Database 0j|A| 4= EdgeCurvel It EdgeCurve2 E X 2|3t 4 [Ground

. Markers
LIB{X| 2E Curve & HZELICH ijcm

N EdgeCurvel
A, EdgeCurve
.40y Surfaces

----- ) Solids

--gg& Roads
----- % GRoads

10. Exit & 22510, Ground 2| Edit ZE& S|XEtLIC. (Exit = AT
on, &% 12lu 20| Working Window O|Af 2%
oA HEZ 2ot 2 LIEtL= HRF0Z J}SLIEL)

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Translate
Rotate

Zoom

wRPRPZ<BHoE

Lo T o == R

View Center
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Ball Geometry 2| 24

Ball Geometry 2} Circle Goemetry i35} 7|

1. Professional £{°| Marker and Body Z1S0|A| Ellipsoid & Z&|&tL|C},

2. Creation Method £HIZ Point, Distance £ &7X3t1 of2{Q| 7t et

Point: 10, 10, 0
Distance: 10

3. Body1 2| O|E2 Property CHSISAIE ZO{A O|E2 Ball_1 £ HATL|CE

4. 1-31-FS of SESS AHEsIo & H# gtggiL ).

Point: 40, 10, 0
Distance: 10
Body Name: Ball_2

Point: 320, 40,0
Distance: 10

Body Name: Ball_3

2E MEoh|

ChE g2z goj7tr| Hof eixiel R3S ML L. (Tip: File

H50lAM save & £ EIgtL|CE)

i
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Force 2} Contact i/

O REo| X2 Spring Force O 2lslf A[ZHEILICH =El Spring 2 Ball_1 2 =2%0|A st
Ball_2 & Ball_1 2t ©EH| 23l Guide & M2t S2I0|A ELICH XFHE2Z+& Ball_3 7t

Ball_2 2o ®£=0j| olsi =Z20|A & LCt.
52X

=

Or2iet Z+2 Force 2 Contact S AMddl&LILCt.
= Ball_12 &Z0|# 3t= Y= Spring Force

= Ball 1} Ball AtO|0A 2] Sphere To Sphere Contact

» Ball I} Guide AtO|0|A2] Geo Curve Contact

w ™

<7 O & A8 AlZE

20
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212 Spring 2| A4

Spring Force & ‘d-dot =, &= HEIE EAHSHY| A 1 Spring 2| Properties & &g L|C}.
O A0} Ball_1 2 A[ZY0|M0| AIREH @QEZOC 2 U] Ltz YLt

2

Spring 44317

g 1. Professional £2| Force J1&0|A| Spring & Z2/gtLCt.
Spring 2. Creation Method £HIE Body, Body, Point, Point 2 & %tL|Ct,

3. Spring 2| Base Body & Ground & {1E#5}7| 2|3fA Working Window 2| &l St

SEELCH (5= Ground & AE eLCL)

o

4. Spring 2| Action Body Z Ball_1 S MEigtL|Ct,
5. Spring 2| Base, Action Point 2 Of2ff 7t2 = gtL|ct.

= Pointl: -20, 10,0
= Point2: 10, 10,0

Spring Property ="85}7|

1. Springl 2| Property CHSIAXIE GLILCE Properties of Spring1 [ Current Unit : Nykg/mm/s/deg ]
General | Connector | 5pring | Graphic
2. Spring ®O|AM C}32| 22 HATLIC
[stiffness Coefficient  |+|  |[20. |
= Stiffness Coefficient: 20 [Damping Costiicient | +|  |[0.05 |
= Damping Coefficient: 0.05 [ stifness Exponent i |
* Free Length: 45 [JDamping Exponent E |
Free Length I|45. | X
Pre Load [o. [[Pv ]
Distance between Two Markers |30, =]
Force Display [Inactivate [-]
o ][ caner | [ _soon

MMA| Hol=l Z0|= 30mm YLICE Free Length & 45 2 BASI2Z, Spring 2
15mm BtE YHE HJEfE HO|ELIC} Spring Coefficient & 20 22 A7H35}10{, 300N 2
51%50| A|28|0|M AHH|A Ball Of %1 Spring 2| Z0|7} 45mm 7tX| S0{LIH

Force &= 0 0| &L|LC},

17



PINBALL TUTORIAL (PROFESSIONAL)

3. Graphic E|=|H0'||A1 Spring Properties of Spring1 [ Current Unit : N/kg/mm/s/deq ]
Diameter a{% 1022 E@Eﬂ—l El‘. |Ger1era| I Connectorl Spring | Graphic |

4. OK% %élb;l'l—l E|’. Spring Diameter
Number of Coils

Distance between Base Marker and Damper
Distance between Action Marker and Damper
Spring Colar -

Each Rendering WireFrame

1 simple Graphic
|:| Length of Damper

JRLI

] coil Radius 0.900000035762787

or ][ concer |
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Ball 2 Ball A[0|0{|A{2| Contact & 2|
Ball It Ball Al0|0{AM2| Contact 24/d5}7|

o 1. Professional ©{°| Contact 1S0|A Sph-Sph & Z&/gtL|C}.

sph-5ph 2, Creation Method EHtE Sphere, Sphere 2 &7 gtL|Ct,

-

3. Of2i°| Geometry E& MEHBILICE,
= Sphere: Ball_1.Ellipsoidl
= Sphere: Ball_2.Ellipsoid1l

&

Ball_1.Ellipsoid1

4. C}A| Professional ®2| Contact 150{A Sph-Sph & 2251 Of2f2| Geometry &2
MENSEL|CY,

= Sphere: Ball_2. Ellipsoid1
= Sphere: Ball_3. Ellipsoid1

Ball 1t Ball AtO|0jA{2| Contact Property <=5} |

1. SphereToSphere]_ 9| Property [H §|‘§X|‘% Properties of SphereToSpherel [ Current Unit : N/kg/mmys/deg ]
%‘ |_| L__l-_ Characteristic | SphereToSphere
Type |Standard Contact Force |v|
2. Characteristics £{0|Al CtS1t 20| - Characteristc
S [stiffness Coefficient [+ 100. [v]
tﬂ S % LI I:l-' |Damping Coefficient |v| |D.2 |
- StiffneSS coefficient 100 |Dynamic Friction Coefficien'|v||0.1 "EI Friction
. . . Stiffness Exponent
= Damping Coefficient: 0.2 _
I:‘Damplng Exponent |1. |
= Dynamic Friction Coefficient: 0.1 [lindentation Exponent |2, |
3. OKEZ Z&algtL|C}, Buffer Radius Factor
Maximum Stepsize Factor
. o [ e |
4. SphereToSphere2 0Of Cii$t Property = 22t

ST 282z BggLrt

19
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Ball '} Guide A[0[0f|A{2| Contact “H2|
Ball_1 2 Spring O 2|8 71&&|0| 8}CHO| Guide Geometry 2 Contact 2 Z & LILCE,
Ball_1 1} 5}t Guide Geometry AFO|0|A{2| Contact 2435}7|

S@i 1. Professional 2| 2D Contact 150X GeoCir 2 22511 Of2f2| Geometry ==

GealCir A‘—-IE_I'%';MEI-'

h » Curve: Ground.EdgeCurvel
= Circle(Sphere): Ball_1.Ellipsoid1l

2. GeoCurContactl 2| Property CHSIMALE &
3. Geo Contact T0|A 21} Z0| Preview St HE7} St E HATHL|CE,
*» Contact Plane Normal(Base): 0, 0, 1

= Normal Direction(Base): Up

Properties of GeoCurContact1 [ Current Unit : N/kg/mmy/s/deg ]
Characteristic | Geo Contact
—— Definition of the Base Geometry——— f

Mame |Ground.EdgeCur\re1 |

Contact Plane Normal I[)r 0, 1. Ilﬂl

Normal Direction | ® up | ) Down Node Contact ey

Preview Contact Geometry | Contact Geometry | o gt

A

W@ 1

20
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4. Characteristic B0 A Ct32| ¢t =2 BHATILICE,

Properties of GeoCurContact1 [ Current Unit : N/kg/mm/s/deg ]
= Stiffness Coefficient: 100 [Genera | Characteristc [ Geo Contadt|
- - = Type |Standard Contact Force |v‘
= Damping Coefficient: 0.2 Characteristic
= - = - = Stiffi Coefficient || 100
= Dynamic Friction Coefficient: 0.1 [sfness oetfiden i [>]
|Damping Coefficient [+|[o2 [Pl
5. OK % %él_él;!- |_| EI_. ‘Dynam\cFrid:mn Coeffi(ient|v 041 "EI M
Stiffness Exponent 2 El
O Indentation Exponent @ Boundary Penetration

21
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Ball_2 2} S}t Guide Geometry AFO|0f| A9 Contact A5}7|

@ 1. Professional ®2| 2D Contact 150X GeoCir £ Z&/5t11 Of2f2| Geometry =2

GeoCir A‘J E_‘Hng El"

= Curve: Ground.EdgeCurvel
= Circle(Sphere): Ball_2.Ellipsoid1

2. GeoCurContact2 2| Property CHSIAALS LY,
3. Geo Contact HOj|A 121} 20| Preview 3t

A
= Contact Plane Normal(Base): 0, 0, 1
= Normal Direction(Base): Up

Properties of GeoCurContact2 [ Current Unit : N/kg/mm/s/deg ]

Characteristic| Geo Contact

Definition of the Base Geometry

MName Ground.EdgeCurvel

Contact Plane Normal o0 1. Dir

Normal Direction () Down Node Contact

Preview Contact Geometry | Contact Geometry |

o~ S S s ss s snsEnnn

4. Characteristic B0{|A| CtZ2| Zto2 HZATIL|CE
= Stiffness Coefficient: 100
= Damping Coefficient: 0.2

= Dynamic Friction Coefficient: 0.03

5. OKZE Z&&HCt.

22
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Ball_2 2} 4T Guide Geometry AtO|0| A2 Contact A d5}7|
1. Professional #{2| 2D Contact 1 E0|A GeoCir & S&5t1l O}2f2| Geometry =2
MEHSHL|CY,

= Curve: Ground.EdgeCurve2
= Circle(Sphere): Ball_2.Ellipsoid1

o e

@ < Ground.EdgeCurve2 [

2. GeoCurContact3 2| Property CH3IAXIE FLCH,

3. Geo Contact B{0|A] 120t Z'0| Preview SHEE7L st s HZTHL|C
= Contact Plane Normal(Base): 0, 0, 1
= Normal Direction(Base): Down

Properties of GeoCurContact3 [ Current Unit : N/kg/mmy/s/deg ]

| General | Characteristic| Geo Contact |

Definition of the Base Geometry

MName Ground.EdgeCurve2

Contact Plane Normal 0.0 1. Dir

Mormal Direction O Up Mode Contact

Preview Contact Geometry | Contact Geometry |

23
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4. Characteristic ®{0|M Ct32| 7tz HARLICH
= Stiffness Coefficient: 100
= Damping Coefficient: 0.2
= Dynamic Friction Coefficient: 0.03

5. OKE &g

ME

Ball_3 2} S}t Guide Geometry AtO|0]A{2] Contact 2 d5}7|

@ 1. Professional ®2| 2D Contact 1 50| GeoCir & Z&/5t11 Ot2f2| Geometry =2

GeoCir A‘J E_‘Hng El"

: = Curve: Ground.EdgeCurvel
= Circle(Sphere): Ball_3.Ellipsoid

Ground,EdgeCurvel

Ball_3,Ellipsoid! |

2. GeoCurContact4 9| Property CH3H&ALE YHLICEH
3. Geo Contact B{0|A 120t ZH0| Preview SHAET| St & AL CE,

= Contact Plane Normal(Base): 0, 0, 1

24
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= Normal Direction(Base Geometry): Up

Properties of GeoCurContact4 [ Current Unit : N/kg/mm/s/deg ]

General | Characteristic GeoContad‘

D of the Base
MName Ground.EdgeCurvel
Contact Plane Normal 0,0 1. Dir

Normal Direction I ® up I ) Down MNode Contact

Preview Contact Geometry | Contact Geometry

4. Characteristic ®0i|AM Ct529| gfoz2 HATL|C
= Stiffness Coefficient: 100
= Damping Coefficient: 0.2
= Dynamic Friction Coefficient: 0.1

5. OKE Z&&HrCh

25
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Contact 2| Smooth =11} Force Display & 2|5}7|

Ball 2} Guide AtO|0] Smooth Contact Mg A
Force Display 2t & E SMS HolgtL|Ct,

1. Database 0| GeoCurContact 4 7€ 25
MEiSH = Ctrl Key € £+2 *EH01|A1 OpRA

RE2Z:g ZEI510| Properties £ 22/3tL|Ct.
0{2{ Entity 2| Property & $tHO| 8% = U=

Multi-Property CH2HFRHZF S EIL|CY,

2. Geo Contact %{0|A Node Contact =
S| K| gfL|Ct,

3. Advance Setting HES Z&/&tLICL,

4. Advance Setting Cii3HA X7} LIEILIH Smooth
Edge Contact & ZLIC|.

Advanced Setting x

~ Smooth Option Control
Smooth Edge Contact

— CPM Control

831 Contact ZtE AlIAH2 = 2QI5H| 2[5}

2-%9 Contacts
-9 SphereToSpherel
---", SphereToSphere2

Properties

Delete

Inactive

I4 entities ICurrent Unit : N/kg/mm/s/deg |

General | Characteristic| Geo Contact

Definition of the Base Geometry

Contact Plane Normal 00,1 Dir
Mormal Direction Oup O Down [ node Contact]

Preview Contact Geometry | Contact Geometry |

Definition of the Action Geometry

Geometry Type |0me |v‘

Edge Contact Advanced Setting

Mo, of Max Contact Points 10 =

=]
[ Generate a Contact Dutput File [*.con)
ok | [ cancel rore ooy [lse [frercveaes I7]
Reference Marker of Force Display
L o ] e ]
5. OKE =& HfetdAE Za5Loh
6. Geo Contact £0|A| Force Display S Base = HZgIL|Ct,
7. Multi-Property CHataXI0AM OK & S22 C.
=

238 MESH |
ChHE ¥o=2 Hoi7t7| Hof el 222 XESLICH (Tip : File H=0A Save £ S&/gtLICt)

I l Save Ctrl+5

26



PINBALL TUTORIAL (PROFESSIONAL)

Chapter

Expression Scope .31t ofj A

Jg

o

n>

oAM= & Body 7to] 2|2 &H3t= Expression & Holsll E1 A|E0|MS

s
Lk

)

=
<J 0| A AQ A|7ZH

30 2

S|
a1

|

[

O

SLICt. EE$H Expression Z1ME Scope & Sl &HQls S A|Ct
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Expression 39|

= Body 7to| HE2|ZE &£H38t= Expression 2 MO|gtL|C},

mjo
iy
]
ot
T
o

1. SubEntity ¥°| Expression 1&50{|A| Expression
Expression List Ci 2t A7 LIEHLIH Create HHES S & &LCH

Expression Ci2tafXt7t LIEFLEEH CH2aF Z2H0| ghL| o,

2

3

4. Name S Exp_Ball2_PosX 2 B ZAgtL|Ct,

5. Expression H|lAE MXIOA DX(1)E L HTHLIC
6

Expression Ci3t4XIC] Argument List O Al Add & S&/8tL L}

7. Database O|A Ball_2 552 ZX = 5t9|0f| LIEILIE Markers S£2 ZRL|CE,

8. Database 2| Ball_2 orzof| Q!
E

£ Markers S Z0|A CM € Expression CHSHAXLO
Argument List 0] gl B|AE HiA

tA Otoz CajastL|Ct,

=

Expression A Groups
-] Bodies
Name IF_xp_BaIIZ_Pos)( | + P Ground
+ P Ball1
il | &4 Ball2
H 5, IV
. 5, 2 Contacts
fallab e SIS / o “'4 SphereToSpherel

: o
=-Frr F.ortran 77 Functions 7 Ball 2. -9 GeoCurContact1
#--JC Simulation constants |z
+- @ Displacement

- A Velocity

;.f, GeoCurContact2
41-%g GeoCurContact3
& “'4 GeoCurContactd

=)-Awe Function expressions E D Entity 1 + %) SphereToSphere2

+--4E Acceleration
; F‘; Generic force -] Requests
[+ I; Specific force -A\y Splines
+--Jdt System element [+ & PP
PV
[ T Add Delete
- | | l %, PPC
| [s]4 | | Caneel ‘ | Apply ‘ B PVC
AB Strings

9. Expression i3 XI0|A OK & Z2/8LICt,

10. Expression List CH2}&fXI0|A OK & 22/gL|C.

Tip: Expression 2| Marker HZ5}7|
2| Expression Ol Al Argument List 0| AFE-El Marker & Body 2| Center Marker(CM)Z 2AH S 2
o|0|gtL|Ct. Expression OfA= CM CHLIO| ALEXLZL o5t General Marker E ALY =k
UG LI

General Marker = Professional £2| Marker and Body 1&0| Marker £

g = AFLICHL
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Expression Scope 4]

2|olM Holst Exp_Ball2_PosX 0 CH$H Z1tE Plot 2 7X|X| 2

sHolst 4 YgLct,

1. Analysis ®2| Scope 1&E0|A Expression = =2/gL|Ct.
Name S Scope_Ball2_PosX 2 HZgL|C},

3. ELHES 223}0] 9l0jA M4 Exp_Ball2_PosX £ 22|

Expression 0f CH$t Scope € & &H|7t &|}ELICH

1 HZ Scope £ Md35t0

Scope Expression

Mame IScope_BaIIZ_Pos)(

— Expression

Mame Exp_Ball2_Paosk EL

DX(1)

| Displayl

[ ox

| | Cancel
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Dynamic/Kinematic 5f|419| A3
Hl'g-

Al
=

0%

‘6‘I-|_| |-

=

1. Analysis

£19| Simulation Type 1&0A Dyn/Kin 2

223t

M= 2EO|A, Force 2F Motion O] O|X|= E&2 E7| 2|3l Dynamic/Kinematic si42

2. General ®0|AM A|Z2{0|42| End Time 1}
Step 2| =& JgLCt.
* End Time: 0.5

= Step: 500

= Plot Multiplier Step Factor: 4

Dynamic/Kinematic Analysis

General | parameter | Initial Condition

End Time [05 | B
Step [500. | EX
Plot Multiplier Step Factor 4, | Pv

|:| Qutput File Name

3. Parameter ®0{|A Maximum Time Step 2
1.e-004 = BHZATLICE,

Lod

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

RecurDyn 2 Ball 1t Spring, Contact 20 U&=
Motion =1} Force &2 AlAHetLICH Step 2
%7} 500 0|1 Plot Multiplier Step Factor 7} 4 0| 7|

{20 2000 7i2| Plot O] =& L|Ct,

£40| Animation Control 1E0{Af

Force Display Setting 2 £2/%fL|Ct.

5. Analysis

6. Contact Off Cii$t Force Display 21t Y2tstH =I5

2|8l Scale 2 50 22 HZASBIL|CT,

Dynamic/Kinematic Analysis

General | Parameter | |nitial Condition

Maximum Time Step | 1004 ||E|
Initial Time Step [1.e-006 ||E|
Error Tolerance [5.e-003 =]
Integrator Type [ADvHYBRID [~]
SRR R L R
H )-E 0 Init.
Animation Control
A Force Display Setting x
[ Property of Force/Torque Display ———————
Force Torque
scale | sof= =
wan | | A=
Show Magnitude b2 [-]
Use Custom Force Display Color
Color [Automatic | ~ | |[CAutomatic | ~
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All Icon € N3 E X5t Working Window 2| &
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Icon Control CHHAALE ERSLICE
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2gHuct.

Icon Control

—lcon On/Off

={[] All lcons
[Toint
[JForee
[] Contact
[Jsensor
[] Parametric Point
[ 1nitial Velocity
[Jwall / vessel
O TR WERes
Center Marker
[] General Marker
Inertia Reference Frame
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i

10. Analysis ®2| Animation Control 1 E0(A Play HES =2 222 S20|A L|Ch

2IolM Holst Expression O CHEH Scope ZIt7t Of2ffet 20| 2 LICt,

A Scope_Ball2_PosX - 0 x
iR [E]| 5 | 26 1
140.00
120.00
120.00 Va h
. - N
110.00 -
100.00 /. N\
s 90.00 £ N
B0.00D / \
70.00 /| \
) yd
60.00 /
50.00 - =
40.00 =
30.00
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Time
X 05 ¥: 44,999929

Spring 2| Free Length £ 45mm £H 54 7HX| 1mm % 7|TM sjMsED 42 22 =82=

CHRt RO A 2tE 80t = BH=3iA i S TsHOF eL|Ch o|2(et Bty Mg S +3522
o
°

A+53tEl Design Study 7+ s 28l & ZLIC.

oY 1o

ot A HE
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Chapter

Design Study 2| &

202X
=

O M= oY fI= Ball 0] S = A=E Spring off HEAH &S FAHE A 2X| Design
Study & &&ot0] 2O LT,

oy 28 A2t

30 &
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Design Study 2| A3t

Design Study 1t 29f

1. Parametric Value Q! Spring 2| Free Length £ 2|&fL|C},

2. Parametric Value Z5 E| Design Variable £ H2|gL|Ct,
Spring 2| Free Length 2| 2 2?|= 45mm 0|A 54mm 7tX| & L|C}.

3. Performance Index £ 7Ho|gtL|LCt,

Ball_2 2| X &tsF Z|CizfS =™T Z40|04, Ball_2 2| X 2sF %|CiZf0] 170 O| At k|24 ™
Ball_2 = %92 &= HO|E2| H{L{7|E X|Lt7IOF BHL|CE,

4. Number of Trials £ 10 22 MEL|C,
45mm £ 1mm 2| 7422 10 M HAE[0] 54mm 7HA| HZE LT

5. Design Study & M3 L|Ct Output 2 CHE Output LSS AtsHo = AZASHA 2
ALt

6. Design Study O|M Z0tE ZESID Plot 2 LTt

o Al
7. S¥ 4y

mjo
>

MEHSIO] Animation 22 FL|Ct,

Parametric Value 2|5} 7|

1. Springl 2| Property & ¢L|C},
2. Free Length 0| = PvHES SE/gLCH
3. Parametric Value List CH2baX}2F LIEFLEFH Add H{ES2 22/50] Of2fiet 20| et

* Name: Spring_Free_Length
= Value: 45

Parametric Value List

Parametric Values

Mo | DP | MName Value | Comment |

-_—
1| l Spring_Free_Length 45 ﬂl A

4. Parametric Value List CHSHMXIO|A| OK & 22|8tLCt.

.

5. Free Length O PV 7} HYXOo2 AUHE|JU=X] 201510 Springl 2| Property
CistMRIOA OK & 2&stLCt.
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Design Variable =2|5}7|

1. Analysis ®2| Simulation Type 1504 DOE £ Z&5}0| Design Study CHSHAALE
FL|C},
2. Design Variables 0|A Add HES Z=gLCt

3. Design Variable List Ci2t& X7} LIEFLIH Create HHES Z2/LICH

4. Design Variable ClStAMR7F LFEFLFH CH2 0 20| Design Variable
olaist I—l EI’ Mame DV_Spring_Lo
= .
o wue |[somof[pv] 5. R ]
= Name: DV_Spring_Lo Value Range | | Absolute Min And Max Value |~ |
* Value: Spring_Free_Length Minvalue | 145 M Value 1>
[ use Edit Value
= Value Range: Absolute Min And Max Value Edit Value

Min, Std, Max Generate

=  Min Value: 45
= Max Value: 54

5. OKE Z&gtLCt,

6. Design Variable List CHS} &AM OK & 228t T, ok | [ caneer |

Performance Index £ T 2|3}7|

1. Design Study O34 Xt| Performance Indexes O|A Add HHES Z&lstLC},

CtEak 20|

&

2. Performance Index List Ci3t& A7} LIEILIH Add HES 225}
2 HerLCh
= Name: Ball_2_Travel
= Type: Max Value
= Expression: Exp_Ball2_PosX

Performance Index List

Performance Index
Nao Mame | Type Expression :
1 |Ball_2_Travel Mazx Value - Exp_Ball2_PosX EL

3. Performance Index List CHSIAXIO|A OK & £ &|gL|C},
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Number of Trials 2H3}7|
Design Study CiZH4AtS] Number of Levels 0 A 10 2

2HPLIC

Design Study 2/35}7|

Design Study

Design Study

 Design Variables

[ Performance Indexes

[

Name

=

o

1 DV_Spring...

1 Ball_2_Travel PI I

(®) Parametric Study

Number of Lwel“l

() Design of Experiments

Number of Trials -E"

[] save Results

[ save Model in Each Case

[Comie s

[[]when simulation Fails, Contin

ue with Next DOE Trial.

On Failure, SetPlsto [,

[ ex

Cancel Apply

Number of LevelsEl

Mumber of Trials El

[ save Results |

[[] save Model in Each Case

[ ok

| | Cancel

Design Study CHSHAXIOA Simulate HES 22|3fLC
Output A=20A 10H HE0| EHS & = U2, AH&O|
tEZ|™ Design Study CHS}AALZE CRA| LIEFE LT,
Plot 21t AESH7|:
1. Result Sheet HHES S&|gfL|Ct,
10 H HWE ZSF0| LtEFHLCE
» A HW ZH2 Spring 2| Free Length 7+ E0{&L|Ct
» 5 HW 7H2 Ball_2 A9 X0 X 42 E0FLCE
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Result Sheet

Trial DV _Spring_Lo Ball_2_Travel
1 45, 130.06408715863
2 46, 130.089686073!
3 47 130.20559764986
4 43, 137.34212053634
5 43, 349.743558770731
[ 50. 406.5834067 2086
T 51. 449, 77927764600
& 52, 483.71968555699
9 53. 529.41657085858
10 54, 564,93995744!
r—Design Variables —— —Performance Indexes 1 — Multi-variate

What-if Stud
[]ov_spring_Lo []Bal_2_Travel []Ball_2_Travel \—yl

[ update DV

W [
Plot [ 111 Plot [ Plot |

2. Performance Indexes M= 020 /= Ball_2_ Travel Performance Index 2| Plot &

H7| 2/¢l Ball_2_Travel 20 U= SAE S=/eHL|C

3. Plot= EEotH Ct3at 20| LtEFEL(T

—Design Variables —— —Performance Indexes 1 —Multi-variate

‘What-if Stud
[]DV_spring_LoDV1 Ball_2_Travel [T]Ball_2_Travel I—yl

[Jupdate DV

A performance Indexes - 0O x

hikGERE ST & SE| | E

==

d-"'-'-f
500. 00 | e
-l-""'-'-f-
400. 00 = S
>
200. 00 /!
200. 00 /
100. 00

1.00 2.00 3.00 4.00 .00 6. 00 7.00 &.00 9.00 10.00
Time

4. Plot &2 =2 % Result Sheet CH3}AXIO|A Close & S E|gtL|CT

5. Design Study CH2tAAHO|AM OK & S&/gtLCt
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2% A1to| OfL|H|o]M A

s

Bal_2 7} %22 F HO=2 MS2=2 X[L7h= 40| 58 4 Ys =He &+
£ g Z0E ofHmo[aez HAls|

1. File H%0lA Import HES Z2isic}, WO OBaBk

@ZZJQ%-O@@'

2. Files of Type 2 RecurDyn Animation Data File

Mew  Ctrl+M r
(*.rad)2 = A7-gtL|C},

N Open  Ctrl+O
3. SHIR Aol ojumold Aot @A A= Pinball_5.rad £
2 ==
=

4. Animation EH0|A Play HHEZS F+ELICt. Close ,
Save Ctrl+5

Save As

Save All

Import
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Select Camera S 0|23 A OL|H|O|M R{2E}7|

“ 1. Analysis §°| Animation Control 150\ Select Camera £ Z&/3L|CH
2. Camera CHSIA A7} LIEILIH Camera Type 0lAl Following Camera S M EHSHL|CE,
3. Target?2| Y=zto| CtZ FEE YHELICH

= Reference Marker: Ball_1.CM
= Offset: 0,0,0

X

4. Add HEZ 223510 Camera List0f |

- Camera Type - Camera rTarget
le__._l-_' . o xq = O standard Camera ReferenceMarker | | Reference Marker
Sl ListO|A CI2 HEE
T -4 ISt o o = @ Position () Position & Retation @ Position (O Position & Rotation
- Position & Rotation ——— | | Postion & Rotation ——————————
H;‘ 7;’ -c',-|. L'l I:l_ () Riding Camera
Ha b o
ot I—
ZoomEffect [1. |
= Start Frame: 0 T — ]
Normal Direction I:l Normal Direction [0, 0. 1.
= End Frame: 20
[ aga [ wmset | [ oeiete | [ Update |
Camera List
o | use |  Boe Start Frame | End Frame Detail Information i
i [ | Following ] 20 Target: Ball_1.CM, Pos. Type, Zoom: 1.
2 | [v | Following 21 s01 Target : Ball_2.CM, Pos. Type, Zoom: 1
- e I. H MNHE |_9_"'|.04 A
5. 2-41tEE ofef BEE 0|83
HI 2 SH | I- v
v
-
= Reference Marker: Ball_2.CM
- o] [ ][ o |

= Offset: 0,0,0
= Start Frame: 21
=  End Frame: 501

6. OKE &3t

Oteff &l 20| 0 £ 20 7tX|2| Frame OfA= Ball_1 2| CM 2 2} OfL|0|M0] XHO]
C|CH7F 21 2 501 7HX|Q] Frame O|AM= Ball_2 2| CM € w2} MM EL|Ct. CHE Camera
Type 2 Frame OtCH HAESHAH HHSH 22 2L £2 Posting 2 & =+ JUSLICH

Pinball _Pinball
Time = 0.00500000 Second ﬁm&\: 0,36900000 Second
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—

» 2 0EE 43¥Se A2 Pinball ZEES I3 £2 7HHO|X|TH, £o0] O 2=
s

= O ZOtLt HEsH0F L7t

= O ZHOM SVl O 2tE AoH| fsiM = O1EA ok gLt

ol

JhEl OHEH2 Spring O O 2 B2 HoiSLk OfLB O o e 2ofgLt

—

Thanks for participating in this tutorial!
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