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2. Tutorial CIMEZ|Q M= AEO|ME & 5 97| W20 Ct2 CIHE2|0f CHA] METL|CE
-t
ProcessNet A |Z15]7|
ProcessNet A|Z5t = Z=7|5| 517

1. ProcessNet 2| S 7% St (IDE)E S0{7t7| fI8iA Customize &2
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File Edit View Project Build Debug Data Tools Window Community Help
PEE-dd s LR|R=2|9 [» n @ *3(E % | QR G
%
g B aE
2 el Processhet]
- [ Properties
@ =l References
o & Recurdyn
: L 2] ThisApplication.cs

Project Explorer

@ijm Explorer |31 Data Sources

— | ProcessNet Project Properties -

= A=
[an [ 8,0 Warnings | [(©) 0 Messages| 2
£ ; - Project File ProcessNet.csproj
Description File Line Column  Project Project Folder C:\Users\eunyi313\Documents)
Message WIndow Project WIndow

Project File
The name of the file containing build, configuration, and
other information about the project.

Ready l




PROCESSNET 4WD LOADER TUTORIAL (VSTA)

ProcessNet — RecurDyn 2 4 7tX| o2 |0 JAESL|CH,

=  Project Editor &-

= Project Explorer & - TZMEO| 1M QA F= 10 st ItA=2 ¢S

E9} Design Interface Object & &s0] HE T

= Properties & - Project Editor & =& Project Explorer 0|A] ME{ =l object o] £4&

AL Y & AFL

M-
= Message & - ZE0| U= 02 1 €2 Hdot
TIC S AGHSE AEQ Cfst HEE & 5= QSL|CH Project Explorer + 1 x
. = o = | & R E
2. Project Explorer = 2L2% &K H T ProcessNet
- - - SH) ZL & Properties
ThisApplication.cs 2} 27} Recurdyn 0] " ) Assemblyinfocs
ZSHE| 0] QIO{OF ThL|C}, i Resources.resx
% Resources.Designer.cs
- == alaL 7+ - %} _] .Settings.settings
Q2% 7210t 20| Project Explorer 0| %) Settings Designer.cs
HO|™ Of2f2| Step 3 & TIASHA|H E LT, - [ References
- [ Recurdyn
= Project Explorer 82| L{&0| 280} Ch2CHH, |- ,i i
7 Project directory £ O|Z0f| AHEl HHo|22
Project £ 7|2 HH o2 CtA| M- ddfjof gL Ct,
Note: 7| Project directory 2| ?|X| = RecurDyn installation directory 2|
ProcessNetProject directory 0| 20, 7|2 Project directory 2| 0|52
ProcessNet 2!L|C}.
2 = o= O|EeR

3.

a. ProcessNet directory £ SA5I0] AFHCQ| RI5t= X0 20 &
5

1 directory 2| O|&& X|’ggtL|Ct.

b. ProcessNet IDE O{E2|7|0|M2 2 C}A| SOHZLICE,

c. File H=0|X Close Project & ME{SIL|

Cf.

d. Open Project & MEiSH 0] Step a O|A] 43}

otys Mot

e. Project Explorer &0 /2o 220 &1

Project Explorer &0{ A ThisApplication.cs & H& 2&/5}0] ofig s ¢

= item 2

= M directory 0| ProcessNet.csproj

X| =L C}.

10



PROCESSNET 4WD LOADER TUTORIAL (VSTA)

1 l[w mespace ProcessNet .csprod
5 public partinl class ThisApe!ication
= public woid Hel loProcessHet( )
1
Slfapplication i% assigmdd at Inatializel ) Such as
Sfapplication = RecurDwnipplicat iom as |1Applicat ion;
applicat ion, PrintMessagel “Hello Processhet ™)
. applicat ion, PrintMessagelsppl icat ion. ProcessietYersion):
= public woid CresteBodyExamplel] )
1
o | Docunent . Hode |Property . UseEravity = Broe
mode | Document . Hode | Property, BravityX = 5%
f4 mode| Document . Hode |Property. Gravityd = -9806,65:

wode | Docusent . Mode |Property @ravityY = -9806.65 « 2
uide | Docusent . Mode |Property . Bravityl = -9806.65 « X

I !
0 {puhllt wold IParangtricvalund )

Azsert, AreEquel( " IParameteric¥eluafyl™,
Azsert . AreEqual{ 10, parsmetricYaluel.Yalue):

£
Fieady

@ ProcessMet - RecurDyn = o 4
Fle [Edit View PBefactor Project Build Debug Dpta  Tock Window Comeunity Help

PFE-dP | LR R=ZZ|9-0-| 1A FFBR D
3 ThisApplcation.cs * 3 | Project Exploser -« 0 %
E |‘r-'$F'|oce51".'et.n:sp'o_l.Thus-‘-pF' cation vn 9 HelloProcessMet]) V] ) » E E

sl — | Procesbet -
= Ehnansspacd = L Propertees

#] Assemblyinfc.cs

= 5 Resources.res
%) ResourcesDesigner.cs
- 1] Settangs.settings
%] Settings.Designer.cs
4 = References
= Lo Recurdyn
] ThusApplication.cs
- [ res

Froperties

[e=
B
'_.
|

IFarametricYalue parametricvaluel = model.CreateParsmetricyalued |
parametric¥elual  Neme):

=

Pia samab ol alfs Baaf - masdal Sess sl e el stbs Lol = 0

Ln1 Coll

- 0

ot o LY 20| Project HWE 7| &H0f| 2O &L|Ct,

OfA| ProcessNet O{Z2|#H 0|4 S 7 &5t7| ?let =H|7t 212 & AS LT

File 0| 72| Save All 2 MEISILICH 4WD_Loader £ O|

= HEotn Mgt

11



PROCESSNET 4WD LOADER TUTORIAL (VSTA)

Chapter

X}= Contact 32|

rn
X
i
N
R
=
ot
|>
1o
=
[
0
[m
Dl
el
=2
>
0
(@]
3
3
Q
(@]
~
mju
=

MM SH= ProcessNet O{Z2|#|0|MES

- RecurDyn 2| QIE|E|Z M A57| 93t HE

—

Jiot

=
= RecurDyn 0f| = ProcessNet Help 0|&
= O|Z2|H 0[S /Lstr| f{et IDE 2| 2

AlE2f0|d S ddsto] 2utE = =, OfE2/AH 0|8 S YHO|E & A0|H, ehet& IS 2ast|
S [

M AlZef0o|dS CHAl 2dsHA 2 A LT,

12



PROCESSNET 4WD LOADER TUTORIAL (VSTA)

&/J5li0F & Contact Of Lt OSH

1 oAM= otaiel a gt 20| 50 7He| MAMES ZHX| 1 e F 7he §ﬁ01| CHSH AT
’é%‘ﬂ?‘iﬁ'—lﬂf. SAE ZHE ZYYS =242 E AFH22 HZE0 Ao, RHO| 3| SY=0|
S & EXAH MO0 HEELIE ot S A0AM 2EO| O & molX[= H¢0| LEfLIL CHE 242
JUNLz B 55X|= 0| LIEtLHA ELITH & 229| 20| BHE0 2t Contact 90| 24
SUFEOM Bdstaz 529 F7t ?|X|0A Contact = gLt

ProcessNet O Z2|7[0] M2 A440t7| 9/sf Of2Ho] A2 ZA0| 52+ /K0l 11 4] contact 2
WO B HYLCh

13



PROCESSNET 4WD LOADER TUTORIAL (VSTA)

ProcessNet 2= 0|5 &2

O R&0|M& ProcessNet fZ2|AH 0|4 S W4st7| Yol =22 E 4+ 2-R 8 X|
Ol MEHZ HiQA E Z{QL|C}. AZ RecurDyn Online Help

Ad RecurDyn Help
.-'l? RecurDyn Support

ProcessNet & & &7

1 D9l ®o| Zoj s Help S S23HLICH, Lo Processtet Hel |
#% HomePage [
2. ProcessNet Help £ 225} C+21t 20| Help £0] A About RecurDyn '
LHEHEf LT

[ RecurDyn VR4 ProcessNet Documentation — O X

CE [} A e

Hide Locate Stop Refresh Home  Pint  Options

Contents | index I Search I Favorkes I RecurDyn VI9R4 ProcessNet Documentation

Examples ~

@ Examples.BNP E I N

QExamplestham Xamp eS amespace
@ Examples Chart

Q Examples.Control

Q Examples.Durability
@ Examples FFlex

Q Examples.Flexible

Q Examples. Flexinterface
@ Examples MMS 4aClasses
@ Examples MTT2D
Q Examples MTT3D

@ Examples Particlelnterface Class Description
@ Examples R2R2D
@ Examples RFlex % _HowToUseExample How to use example

Q Examples.Tire
@ Examples. TrackHM . ) N

@ Examples TrackLM ¢ _Utility Utility method,
@ FunctionBay RecurDyn ProcessNet GetlmportFile
Q FunctionBay.RecurDyn ProcessNet. AutoDesign
Q FunctionBay.RecurDyn.ProcessNet. BNP

&e g - 5 a
@ FunctionBay.RecurDyn ProcessNet Chain % |Animation IAnimation Examples

Q FunctionBay.RecurDyn ProcessNet Chart

T e o i b % 1Animationscaling IAnimationscaling

@ FunctionBay.RecurDyn ProcessNet FFlex Examples

Q FunctionBay.RecurDyn. ProcessNet.Flexible

iR o e Wpplicaton Exampes
Q FunctionBay.RecurDyn ProcessNet. MTT2D W
Q FunctionBay.RecurDyn.ProcessNet. MTT3D v < B IAnnlicatinnCattinae I/\r\r\l;r:?;r\n(aﬂ;nns

O] &olM Ctet ZE OffH|
RecurDyn D22 E 75}

i

X0tE &= UASULCH S8DHE Toolkit S AHESHA| 410 7| 2% 0

X
™, CH2 2| namespace 7 2% ZAQL|C},

[t}

!
= Examples Namespace - 7| 2% 2l RecurDyn Y E|E| I Ti2t0E MH S 7| XXl
ProcessNet O{Z2|| 0|4 2| MK X2l oM ES CHRELD USLICE

_L

* Examples Plot Namespace - RecurDyn Plot A4440f Cist O XSS CtRE D Q&L T

3. OMZE 27| /5l Cr22 =M= BXE S
Examples Namespace->1IBody Class>IBodyExamples Method (Tip: G E 27|
L3 LEZR A= YT 0|52 A E SEGHE EL|L})

14




PROCESSNET 4WD LOADER TUTORIAL (VSTA)
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siEsShe m2t0|HES OB A =dot=X|of CHsiA TR0 USLICE
Tip: Macro £ 7Y M OfH| =2 3tH RLER 2[0| U= HELD copy 2 OIRA HERER

ZEoIH ZETH TN AL ELC

5. ProcessNet & &Z EHEL|CE

ProcessNet E1Z310| 0|8

FEE AESE7| MOfl Visual C#2 RecurDyn ProcessNet EIZ 212 Xt1617| BHEIL|C, O] A2
HelloProcessNet()0|2t1 =2|= || 013 20|%, RecurDyn HA|X| &0f Hello
ProcessNet O|2t= output 2 20T 7ot T2 M QUL CE,

HAIE 2510 BT 222 BELICH RecurDyn generated code & ZX|7|

2I8iA 0] O, HelloProcessNet() 12 Z20{|A{ = O] &S ALESHL|CE,
MRl R VK| Qe S22 & = Ao, H E Initialize() method 0i| 2|8 Z&7|3}HElL|Ct,
O| ZEE BB MASt = X735 61X Y0 [ASHOAN HLE A AEY 5= JEE 10
He|gh ot
=
m[ianespacy j4wmqader

= | Properties
- ] Assemblylnfo.cs

2
=4 Resources.resx

B namnespace _WOLoader
'-g Resources.Designer.cs
; - ] Settings.settings
public woid HelloProcessMet{ ¥, .| i % Settings.Designer.cs
+ -3] References

public partial class Thisépplication

{publ ic void CreateBodyExample() 7 Recurdyn

refFramel = modelDocument . CreateReferenceFrames ), : - %] ThisApplication.cs
refFramel . Set0rigin{100, 0, 0} - [ res

refFrame2 = modelDocument . CreateReferenceFramel );
refFramez. 2et0Origin{0, 200, O

|Body bodyl = model .CreateBodyBox{ "body1”, refFramel, 150, 100, 100
application.PrintMessagelbodyl. Name )

|Body bodw2 = model CreateBodySphere( "body2", refFrame2, 500 Properties - 0 x
application.PrintMessagelbody2. Name):

< > :
Error List ~ 1 x
|0 0 Err0r5| |_g DWarningsl | i) 0 Messages

Description File Line Column Project

Base 0{=2|7|0|d2| 4
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1. ofziel 220t Z0| HelloProcessNet() DI 2 CHS Q|X[0f| Of2fe| ZEE 2ALs}O]
public void ProcessNetTutorialCreateSolidContact()
)
gLt

2. XE7HA| HAZE 23l stub & 4 JoIASLICEL Xlg =S AUt

AHASHA| RUULEHE B2 E = RecurDyn Of| X

—_

3. 22, 43 MHst 1A E stub Of Ct22| H MASS MU (0= 2= otz
BHe 2= 9o 31t 20| ZEE MY Ch)
{
int BodyNumStart = 20; // Start creating contacts with body 20
int BodyNumEnd = 30; // Continue until body 30
int BodyInterval = 51; // Interval between body number on hose 1
// and corresponding body's number on
// hose 2 is 51
¥
// o= 282te| w0 Cish Aot ASLICH C#0|ME // O|=0| & O3S S Xt ZutY {0
OIS FAIE|D, ZEOMM= 2lE flot FAHLZ AEE = ASUICHL

Note: C#0{Al // 0|20 2= SAt= FHYLIC,

4. Y3 FIr0 B A TS0 loop £ RIBH CHE2l REE F7HELCH

public void ProcessNetTutorialCreateSolidContact()
{
int BodyNumStart = 20; // Start creating contacts with body 20
int BodyNumEnd = 30; // Continue until body 30
int BodyInterval = 51; // Interval between body number on hose 1
// and corresponding body's number on
// hose 2 is 51
for (int i = BodyNumStart; i <= BodyNumEnd; i++)
{
¥
b

= O] ZEE for & Q0N EHEE AYLICH HZ0f index | = BodyNumStart 2f
1% Z7H5HHA CHS loop 7+ A3 E LT

= o232
= O|ZA2i = BodyNumEnd O| 0| & Wi7tX| Bt=2 A YLIC,

E o, CHOIME i++E BT

«  for 2H0IA MRIE i = for & AOMB RRELICH £ =
f 10[Lti+=11 SLoHsS dar

HAEZ i 714 BItsttts A KL
A
=
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5. @35 71 for 22t0f, Chg REE ML

public void ProcessNetTutorialCreateSolidContact()
{
int BodyNumStart = 20; // Start creating contacts with body 20
int BodyNumEnd = 30; // Continue until body 30
int BodyInterval = 51; // Interval between body number on hose 1
// and corresponding body's number on
// hose 2 is 51

for (int i = BodyNumStart; i <= BodyNumEnd; i++)

int j =i + BodyInterval; //jis the index for the
// corresponding bodies on hose #2
// Do the contact for corresponding bodies

IBody baseBody = model.GetEntity("BeamBody" + i.ToString()) as IBody;

IGeometry baseGeom = baseBody.GetEntity("HollowCircularBeam1") as IGeometry;

IBody actionBody = model.GetEntity("BeamBody" + j.ToString()) as IBody;

IGeometry actionGeom= actionBody.GetEntity("HollowCircularBeam1") as IGeometry;

IContactSolidContact solidContact= model.CreateContactSolidContact("solidContact"
+ i.ToString(), baseGeom, actionGeom);

intj =i + Bodylnterval; //jis the index for the
// corresponding bodies on hose #2

= iE= 22 12| Body Of Ci3t index 0|0, j = =4 2 2| Body Off CHH index & L|Ct.

= I =0 Re5hE Body & ‘4-d0H7| fIsiM= j 2l €40li + bodyInterval O] = =5

= Eoh j=for 2 QHOIA M AE[OOF S, for = HOIME F=2OHA| LT,

IBody baseBody
= model.GetEntity("BeamBody" + i.ToString()) as IBody;

2o ZEE 2|7t AHE38I7|E {IS= base body £ body 2| 0|2 AFEBHAM B2 YA

= +7|5E F K9 string & &H AFEEL|CH

=  ToString() HAE=i2| A 2442 o 71Q| string 2= HEtStLCY.

—

» 12|22, GetEntity() M4 == “BeamBody20”, “BeamBody21"S 0|28 AME3{A
body € ALY,
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= GetEntity() H2E&= O Zi0| gretEX] R 27| I Z0f 72X 2= Igeneric £
gtstz|0 Of 7| A= Ibody 2 AfR*H f S17] 420 as Ibody S AtESiA HEES

IGeometry baseGeom
= baseBody.GetEntity("HollowCircularBeam1") as IGeometry;

Sl & LI L.

29| FE £ base body 2| geometry S HollowCircularBeam1”2H= 0|29 2 ZMBtL|C}, O]
geometry & solid contact 2 ‘4-d5t7| {/sH A+EE LT

action body Off CHEHAM = 2O ot = CHAS ChAl &dgtL

IContactSolidContact solidContact
= model.CreateContactSolidContact("solidContact"
+ i.ToString(), baseGeom, actionGeom);

OpEILy, 212 HTETL “solidContact20” (£ “solidContact21”, “solidContact22”, 7|Ef)2t=
0| &2 solid contact 2 G35t ASLICt O] HME= L2[7t O™ THA O M H2|t base body 2f
action body 0| AHE-ELILCE,

IntelliSense = 0|&%t A Y

KEMile RELEHUA=E ZEE FA 20 27| AEHM 2E S SIASLICE AFEARZE AHil2
.|
S

22 E - I ZEE AsHo 2 ELO|HSH= WHO| UEL|CH ProcessNet IDE 2| E-AF 0|

SHLH= AR A7} IntelliSense £ 01834 RES Cf W27 SHISHA & 4 UL 139l
USS SWSHTA 0| SHES U B UYLt

Ao sof ojaE= 7|E7*% 7}Zl Contact O] 44440| ElL|Ct, 2L}, Solid Contact 2| 7|25 QI
stiffness 2 damping #4=0| HF =7| IZ0] Contact 2| parameter 2t %3 0f rL(LC}.
IntelliSense £ 0|&3}0 Contact LtZ}0|E ~F5}7|

1. O EolA Qg ACO| 0K B L3O 's'S YRisHR of2fol /XY BY 220
=YLt
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[ContactsolidContact solidContact
= model . CreateContactSol idContact! "solidContact”
+ [.Tostringl ), baseGeom, actionGeom)

gl
=F SizeGripStyle "
H== sizeof

i ' =F SizeType

“4 SolidBrush

& B S —
& pub | i|=® SoherPriority

‘)Lg SortedDictionary <>
i E‘@ SortedList

“% SortedList<>
] Recun

=7 SortOrder v

- 1
B [tssert Utility Clasd
] Attributs

ol FE0M= 0] 2E Sl 2 &Y + U= HAE S A0M B2 7tstt Hao

ChEof ¥30| 7tset As 2o FE L L.

o
o
/o
Hel
DOJ
52

2. IntelliSense 220{ A solidContact 0| Ot AE Q|X| A|ZIL|C}.

3. solidContact = 0?2 HHES EE S2E57{L 7|2E2| Enter 7| & =2 HEIRILICY,

6. Value &= YHTMIIX| 2PYS BhaoiA ZARL CH

solidContact.ContactProperty.StiffnessCoefficient.Value =1000;

7. O 1Pd=S BEoi M Ch23EE YHY LI

[ S |

solidContact.ContactProperty.DampingCoefficient.Value = 0.1;
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¢l P8-S 0K 3, of2fet 20| Bja~E7t LIEFELICE,

public void ProcessNetTutorialCreateSolidContact()
{
int BodyNumStart = 20; // Start creating contacts with body 20
int BodyNumEnd = 30; // Continue until body 30
int BodyInterval = 51; // Interval between body number on hose 1
// and corresponding body's number on
// hose 2 is 51

for (int i = BodyNumStart; i <= BodyNumEnd; i++)
{
int j = i + Bodylnterval; // jis the index for the
// corresponding bodies on hose #2
//Do the contact for corresponding bodies

IBody baseBody = model.GetEntity("BeamBody" + i.ToString()) as IBody;

IGeometry baseGeom = baseBody.GetEntity("HollowCircularBeam1") as IGeometry;
IBody actionBody = model.GetEntity("BeamBody" + j.ToString()) as IBody;
IGeometry actionGeom = actionBody.GetEntity("HollowCircularBeam1") as IGeometry;
IContactSolidContact solidContact = model.CreateContactSolidContact("solidContact"
+ i.ToString(), baseGeom, actionGeom);

solidContact.ContactProperty.StiffnessCoefficient.Value =1000;
solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

b

IDE & Or2ofl Error 55 FOIA of2{et 107t £O|X| gotof ghLCh,
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=] AlS
O3 20| 2lE o} AlSH
32 E Y0 HEst7]s
1. Trefofle{Lt A0Vt MZCHH SE2 201510 =FgtL|Ct,
2. Build 0|50 A Build ProcessNet & = 2/$tL|LC},

@ ProcessMet - RecurDyn
File Edit View Refactor Project | Build | Debug Data Tools Window Community Help
S5 E- d @ % G| G BuldProcessNet =EE(FeER B,

E A e R .

3. RecurDyn 22 Z0}2tA Customize 1|70 A Processnet(VSTA) &2/ Run 2

et L Tt

4. 032 2 Z20|AM ProcessNetTutorialCreateSolidContact 2 MENSIL|Ct, Run HE C}2
Z=o| 1 o|E0] 20 E/LLCt,

Fun ProcessMet(WSTA)

ProcessMet Project / Assembly
| rstingyu\Documents'\RecurDynProjects'\ProcessMet\ProcessMet.csproj ||I| | Reload |

|F‘r::ucessNetTutoriaICreateSoIidConta::t || Run || Edit |

EI|E| ProcessMet
Elc.ﬁ ProcessMet
ﬁ;.. CreateBodyExample
ﬁ;. HelloProcessMet
ﬁ;,. ProcessMetTutorialCreateSolidContact

O|H|, Z&0i| 11 7§2| Contact O] F7}+x| A& LIC.
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End Time B | P |
W . . . Step [z00. | IE
{,‘@a 1. Analysis {0{|A Simulation Type o
Dom/in = ) ] o Plot Multiplier Step Factor Ls. Il
yn, 12|, Dynamic/Kinematic = [ Output File Name | |
MEASHL T,

2. A=Zd0]d2 2&5t7| fI3H End Time =
2.0, Step 2 300 2= HA7HsI0
Multiplier Step Factor =5 2 27

L.

3. Simulate £ 2&/3tL|LCt,
ek Al220[M40]3 -4 2

AL

At 7|

7E=1"I

' 1L

p 2. Simulation toolbar 2| Animation Control 0i| A
Play HES S2/L{C

HFrHe £=0

£ o2z 12} 20|

PROCESSNET 4WD LOADER TUTORIAL (VSTA)

Dynamic/Kinematic Analysis

General | parameter | Initial Condition

rInclude

D Static Analysis

[ Eigenvalue Analysis

, Plot
[] state Matrix

D Frequency Response Analysis

D Hide RecurDyn during Simulation

DDispIayAnimation

@EEI —JFE Gravity
[ x [0 | v [980665 | z [o. |[Gravity]
Unit | Mewton - Kilogram - Millimeter - Second |
Simulate || oK || Cancel |

K2ko| o B A4 HE 7| 2|8) Render Each 2E 2 MHstL|C},

3. LCt31t 20| 2E Contact 2| Action Force Display & Z3L|LCt.

» Database #0|A & HRY] Solid contact & MEHSHL|CY,

= Shift 7|2 +& M=, Database &0i|A OtX|2} Solid contact 2 41E4StL|CY.

- QBT OIPABIES 2

=
=
00l A Force Display £ Action 22 &&%L|Ct,

2l510] Property & 22/3HL|Ct.

2SfL|C}, Coj Y218 A 3

ra
10
T
inl
Mo
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= OKE &gt

OfL|T[O] M & CHA| ebigfL|Ct, 2 H, Force 7t 2fZt & H0|2= AE &
SHYS HENEH, 2271 M2 0| NHX| 2 AF

=
AtO|0|| Al Contact O] S=3HA| &7 M= YL T 27 7| 20
F7betE Aol Ha gLt o| 12 of2fel X H

.
>
.
>

-
-
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FIHOZ L QS Contact 2™

FItE o2 U3 Contact HHGH7|:

1. o2} 2EoX= AXMY AES +FYLLIC

b

IContactSolidContact solidContact = model.CreateContactSolidContact("solidContact"
+ i.ToString(), baseGeom, actionGeom);
solidContact.ContactProperty.StiffnessCoefficient.Value = 1000;
solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

// Do the contact for body i+1 and body j

solidContact = model.CreateContactSolidContact("solidContact" + i.ToString() + "a"
(model.GetEntity("BeamBody" + Convert.ToString(i + 1)) as IBody).
GetEntity("HollowCircularBeam1") as IGeometry,

(model.GetEntity("BeamBody" + j.ToString()) as IBody).GetEntity("HollowCircularBeam1")
as IGeometry);

solidContact.ContactProperty.StiffnessCoefficient.Value = 1000;
solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

// Do the contact for body i and body j+1

solidContact = model.CreateContactSolidContact("solidContact" + Convert.ToString(i) + "b",
(model.GetEntity("BeamBody" + i.ToString()) as IBody).GetEntity("HollowCircularBeam1")

as IGeometry, (model.GetEntity("BeamBody" + Convert.ToString(j + 1))

as IBody).GetEntity("HollowCircularBeam1") as IGeometry);

solidContact.ContactProperty.StiffnessCoefficient.Value = 1000;

solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

¥

o7|M, ZEE Sl Z loop O CHSHA] 2 7H O|&2| Contact O] M EELICE = A 1 2] i+1™ segment

9} hose 2 2| jth segment AHO|0f| A4 M 2l Contact Of “a”E £0{A 0|22 X|HSILICL (HE &
“solidContact20a”). 0|2} RAISHAI, A 1 9| ithsegment 2F T4 2 9| j+1t segment AFO| 0| A]
M4 El Contact 0| “b"E 20 A 0|52 XD LICE. (O|E =0, “solidContact20b”)

Note: 0|0| EX}sl= 0|21t Z2 0|22 2 Contact 2 X|™H35IH Contact AMA40| | X| Q&LICt

MZ F7t=l CONTACT 2 THE7| 9ot ZEE= O 2 8X0|10 HAUWES FEYULICE O|E =
0|T 0= Contact 2 2443}7| 2|3t Action Body 2 Geometry 2| 742 XMZEs17| I8 A
B2 Moistn stEhs o HHEHO|| X| 22 CreateContactSolidContact () A S LI 0f|Af
Action Body 2t Geometry 2| /2 HIZ X|’Jdl| ZL|Ct. 0|2t 22 ZEE Bt a8NHo=2
DFSO|ZLICH SFX|BF ZAI2 BT oA = 0| Hetst Bt gf2 as & AH8di Al Casting 83 Of

ghLICH. (i.e. as IBody or as IGeometry)
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00|'

2E, AlZ0]Y, Z2 M4 2Y]9| Bhs o

g Y RS 2Fot7| 23l ofHof| AHE THAE gtEsto] ddgtL

1. IDE g ot Error S5 HO|M of|2{L} B2t Gl=X| helghi|ct, 2hof ofj2{Lt Bt
UACHH, 2I5tHo] =2t LI}, Build 00 Al Build ProcessNet £ &2 L|C}.

2. RecurDyn 22 ZO0I2tM O|H0j| H=lis5tof Folot 2= Contact & X|ZLCt
3. Customize §0| /= ProcessNet(VSTA) 15°| Run S MEistLICE,

4. Run2 SgtL|ct, 220 33 74| Contact O] F=7t=|ASLICt

5. O|T0f UM Wit Yot ThEt0[H 2= AlZ2|0|MS ChA| AL Ct,
6. 7I%t Contact & Z&o A|Z22[0[ME 4- 5 27+ TIMEL|CH

7. EE Contact 0O CHsi{A{ o| ™ol HEH Zdnt ST Ao = Action Force Display £ ZLICt

]
8. Xizo| ofgj =2 AW E7| 9I3) Render Each shading™  REZ o®e ChA| MEs0],
Simulation toolbar 2| Animation Control %A Play B HEZS Z2lstLC},

Contact Force 7} B = OjI12{9 X AS = & A= AYLICL
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SAQ TA ALO|Of MME|l=
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Contact &
O Z2|A 0| ZHEEZE OfEA B7IAZE
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Chapter

HIMIXI2] 227t

Aﬂ:“j-i £ RHSY| QT CHO|Y 2T YZQE MM 2
9<

CHO[E20 =S fl3l EXst=

x| 9t
2 4+ A2 viel BLICk
EDE-TE

CHolg2 1 YESES MAsHE S 59

o
CESH RecurDyn A X| &0f A
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Crojgdzo| M

M CHO|E=T |=2 2ASH:

1. ProcessNet IDE £ Z0}ZL|LC}.

2. Project 0| 70|A, Add Windows Form & M Ei{StL|CE,

3. Add New Item CHO[ZE=18FAQ|A, Of2fe| 12X 3 Windows Form 2

Add Mew ltem - ProcessMet

A EH

[ B |

LIC.

? >
Temnplates: =
Visual Studio installed templates
ch- ch - = = = 1 E
H e | EH|EB B3 @ U0 &
Class Interface Code File Windows |User Control  Inherited Inherited 5aL DataSet
Form Form User Control  Database
S 53 4 7B 5 73 B B &
XML File Text File Assemnbly  Application  Resources  Settings File  MDIParent  AboutBox  Debugger
Informati... Cenfigurat... File Visualizer
A blank Windows Form
Marne: IFDrm'I.cs|
Add Cancel

4. 7|12 44 0|E2Z Forml.cs =

5. Add £ 22/efLCt

S

=

27



PROCESSNET 4WD LOADER TUTORIAL (VSTA)

0 Processhiet - RecuDyn

File Edit View Project Build Debug Dats Fosmat Took Window Commonity Help

g - ld @ £y v A3 AR AR D,
55 | formt.cs evige) | Trsappicationss x|
: " R P E
= e Fomt = Fol == T ProcesMet
o i Properties

Forml € 9/t 87 2l=29l Form1.cs [Design]”} IDE Project Editor I =7} LIEFLL|CE,

A

WindowsDefsultLocation

Form1

n:o‘::ors 1\ 0 Wamings| (1) 0 Messages !
510 2AZAEHO| A Toolboy - T00lbox| o2 5
=2 A 7|Et HIRT MO 7[5E FME = U=
CHE 247} e w2t 20 LTt

Common Controls =£0{A{, Label 2 &3t &
MAAS 0Kt Sh= CHO|Y 20| R1F AL

T O Z Label € E2f%tL|CL.

File Edit

S s a

Woqoo]

Toolbox

All Windows Forms
= Common Controls

k Pointer

Button
CheckBox
87 CheckedListBox

=z ComboBox

T DateTimePicker

ME OlsAIZLCh J2{H, Cjo|gza

View Project Build De

E
v B2 X

| A Label

A LinkLabel

[=2 ListBox

227 ListView

[#-| MaskedTextBox
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8. _Cll|9|- %%l'ﬂ- j_l|-7g% HI_I-% AE|?>'OH'6|-E|, Qggoﬂ File Edit View Project Build Debug Data Format Tools Wir
A E-da Y 9 - 3
melf de_i Eéll I:I-ol OE-iE:L OI—I- Label -?—lxlgl o Form1.cs [Design]*  ThisApplication.cs
QEHO £ cejastLct, g
SHOZ TextBox £ E2f1gL|Ct 2 o S
9. YOM HAYUE YES HrRSH 2LEF Ot 401D Loader - Recurdyn
- File Edit View Project Build Debug Data Format Tools Window
20| 350| 2l HAsuAS ML) e iy
= o » Form1.cs** Form1.cs [Design]*| ThisApplication.cs
10. Toolbox 0|lA] Checkbox £ Ei5}0] g
~ S| | e Form! =0 = =)
7L,
N AR —
11. Toolbox 0 A Button 2 ME&i5t0] F 72
" O 2
HES CIO|E 200 FIt5tH, @25 At
(o S
Z0| Cio[€ 27t HO{F LI, -
[1 checkBax1
12. labell % %Eﬁl-él;l- L‘l I:I-- ut o o
button 1 O button2 O
e )
13. RLEZ D AMZ| S}CHO| Properties 00X Text 2
7+S starting Segment £ E¢tL|C},
Properties + 1 %
labell System.Windows.Forms.Label -
Locked False ~
Margin 3,030
MaximumSize 0,0
MinimumSize 0,0
Modifiers Private
Padding 0,000
RightTolLeft Mo
Size 88,13
Tablndex 0
Tag
S Stsring Segment g
TextAlign Starting Segmen
Tip: 2H80] B WEL HX|0F QEZ0) KOS K7 | vecompe
UseMnemonic
CRCIS SAEE S2s0] P 0|22 £HE & | v
Visible
UAELIL v
Text
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14. Labels 2 2} 3, Checkbox, button1, button2, Dialog Ofl CHSHAM = 2| updat S st

YYOZ Ot S IS Text 2| g2 +H LI

Dialog Element Text

labell Starting Segment
label2 Ending Segment
label3 Interval to Hose #2
checkBox1 Add Offset Contacts
button1 OK

button2 Cancel

Form1 Automated Hose Contact

Tip: #8227t gl 91X & 0=

rot

22 222 of0 Clo| Y2 17} MeELILE,

=
15. L—-I'OI OE-IE:LEI —T'I‘Ao-i_g__ﬁgl 5.7'9" -?—IXI% 2%% File Edit View Project Build Debug Datz Format Tools  Wind
. 5 g - 5 ¥ . 3
2|7 2+ RAAMSH|C A E-4d =
- I:'J_I- = OI xHJ_ e = I I-. > Form1.cs*" Form1.cs [Design]*| ThisApplication.cs
% o5l Automated Hose Contact EI@

[] Add Offset Contacts

0K Cancel

Tip: ProcessNet IDE & O| THAE Z2tF7| 9/t alignment 70| =& X3 2HL|CY.
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16. File Hf 70 Save All & ME{StL(Ct, 0|42 Z2HME & T OfL|2} Forml.cs 2
M EolE LI

Crolg@=19| z=7| 2t8 Z2lsh|

XZ7HA| Cro|gz9| of2tE T ER/XSLICL OlA|, MAtL, HAESIAO| Tl AMEALF Gt

Y2E 4 YT 2 WAE FILoL0] CO|QR00| £7|$HS Holg UYL BE HAE
x7|2f6l0, OK HES 22 1ol 7|58 Holsh & ZEE F7iote Hatg =AU

Crojgz =2l 7|k Zolot7:

1. HAE Co|gE0 J=R0M -_rl“ﬂi7f ole #&22 O SegUCh 22{H, Forml.cs 2
T L7} IDE Project HE 0| 20|, &% Form1_Load Subroutine O CH$} stub 7t
MM EL|C}, O] subroutine 2 EfOI%EJ HAO| M SAMEO| Wdxn 25 & jjoict s = E

A0|H, HE x7|ote AES 2loh 0| Xl XYLICH CHO[E 20 =20 AHEE BlxS

public partial class Form1 : Form

{
public int BNumStart;

public int BNumENd;
public int BodyInterval;
public bool AddOffsetFlag;

public Form1()

InitializeComponent();

¥

golotr| #ldh 2 =0 tHg F2S YL

2. OO|E=1 =0 ENX|= =7| B8 F957| flot ChE 2 =5 YL

private void Form1_Load(object sender, EventArgs e)

{

textBox1.Text = "20";
BNumStart = 20;
textBox2.Text = "30";
BNumEnd = 30;
textBox3.Text = "51";
BodyInterval = 51;
checkBox1.Checked = false;

b

3. ZAE CHo|gR] A= =2 S0t OK HES HE SELIC
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4. XNI22 YYE MEZR H2E Qtof of2fet Z20] AES HYULIC,

private void button1_Click(object sender, EventArgs e)

{

BNumStart = Convert.ToInt32(textBox1.Text);
BNumENnd = Convert.ToInt32(textBox2.Text);
BodyInterval = Convert.ToInt32(textBox3.Text);
AddOffsetFlag = checkBox1.Checked;
DialogResult = DialogResult.OK;

Close();

b

5. HAE CHO|221 =R 2 CHA| S0tetM Cancel HES G S8 L

6. As2o= dYE MZ2 Method 2H0f Of2fet 20| AEE & ARLIC

private void button2_Click(object sender, EventArgs e)
{
Close();
b

7. File M0 A Save Form1l.cs £ MEHSIL|CT,
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I3 2 E AlMSHS [ CHO|QRIZ2 ] RIE S LIEFLHZ]

O|H|, 0§32 22| Subroutine 20| Subroutine 2| \j£2 Instance € 443510, (1IA=2E HAMS [f
Cio|Y= 7 HOo|= & Folg AYL|Ct.

=2 A d

1222 083}0f Co| Y21 YRS LIEHT;

1. M=l ProcessNetTutorialCreateSolidContact subroutine 2| ZE ZEE EAISIL|C,

2. ThisApplication.cs Of SAISH AEE &0
ProcessNetTutorialCreateSolidContact WlthDiang O 2 subroutine 2| 0|2 {9
g ct.

(Tn
ro
-|0}

-—
ME

rlo

2ol

3. Ci33t 20| =0| 107l ZE= X|RIM subroutine & =dgLICH 22{0]| Tt 2
Lt A LI
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public void ProcessNetTutorialCreateSolidContact_WithDialog()

// Create a Form
Form1 MyForm = new Form1();

// Open the Dialog
MyForm.ShowDialog();

if (MyForm.DialogResult == System.Windows.Forms.DialogResult.OK)
{

int NumContacts = 0;

int BodyNumStart = MyForm.BNumStart;
int BodyNumEnd = MyForm.BNumEnd;
int BodyInterval = MyForm.BodyInterval;

for (int i = BodyNumStart; i <= BodyNumEnd; i++)

int j = i + BodyInterval; //jis the index for the
// corresponding bodies on
// hose #2
// Do the contact for corresponding bodies

solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

// Increment the number of contacts
NumContacts = NumContacts + 1;

if (MyForm.AddOffsetFlag)
{

//Do the contact for body i+1 and body j
//Do the contact for body i and body j+1

solidContact.ContactProperty.DampingCoefficient.Value = 0.1;
// Increment the number of contacts
NumContacts = NumContacts + 2;

b

application.PrintMessage(NumContacts.ToString() +
" contacts were created between the two hoses.");

b
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O17|M OfX| EtO[E 2 =2 HAIO|A AHEAIZL gts YESH E22 StEREE US
A M| L CL.

= =2

// Create a Form
Form1 MyForm = new Form1();

// Open the Dialog
MyForm.ShowDialog();

if (MyForm.DialogResult == System.Windows.Forms.DialogResult.OK)

{
int NumContacts = 0;
O7|M=Forml o] M22 QIAEHAS dEstn JAAS HO|= 5 StYSLIC if 22 ArEAte)
SEE HAEY HYULICH AFBAIZI OK S 2Y AL, if £ 2 MaE Hech £,
NumContacts 2t 22|= 5 M SAYLICH O] Bz HdE contact 2| 78 |FXISHH.
if 22 =8 50|l St
- =3 3:
int BodyNumStart = MyForm.BNumStart;
int BodyNumENnd = MyForm.BNumEnd;
int BodyInterval = MyForm.BodyInterval;
7|0 M= Segment ==0f| Chet =& Zotdt= ZEE WHSIRASLICH ME22 ZE=
CHO|ZE =10 AFEALZE RS gt &) HS58 2382 AYLCL
» =34

// Increment the number of contacts
NumContacts = NumContacts + 1;

if (MyForm.AddOffsetFlag)

{
// Increment the number of contacts
NumContacts = NumContacts + 2;

NumContacts 0| 2{0|O|E & L|C}, ESL if MYUE2 AHEXLZI Add Offset
Contacts M AYAE X IASt= X| Ot SH=X| O FE M AZYLICE AFEXIIZL M2 HAE
HAMCHH, if MRAFO0| HHE LT

= =35

application.PrintMessage(NumContacts.ToString() +
" contacts were created between the two hoses.");

2 7H2| Contact O] M E|R=XE &2l5t= &3 HA|X|7t RecurDyn HA|X| &O|Al A XHO||A|
HO{RL|Ct, B, JHE HEZZO If--OI ZHLLCH (=8 1 2 &34 R.)

4. File H70|A Save ThisApplication.cs S 22/gL|C}.
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1. IDE & otTre| Error List¥O0i|A Of 2Lt 7 Gl=X] =HQIgtL(CE, ofj2{Lt 2107t QUCHH, =

EZ2 =205t =FgrL|Ct, BuildM|++0lA| Build ProcessNet= A EiStL|C},

2. Customize T 2| ProcessNet(VSTA) 1E0|A Run & ME{SIL|CE,

2|~ E 0| M ProcessNetDialogCreateSolidContact_WithDailog 2H= A{ 22 O}O|&l0] 2o x| H
ProcessNetDialogCreateSolidContact_WithDailog £ MEigL|Ct Run HE 0
ProcessNetDialogCreateSolidContact 0| & &l L|C},

3. Run S SEELLCL O2# 2EZ J81 20
=]

Clo|Y 2 aEtA T} HO{ &L C}, i Automated Hose Cont... - b x
4. 712 USS ABHY| 28 OK & S22t Starting Segment |3 |

Database &0 A 44 E 11 7§2| Contact 2
21018111, 11 7§2| Contact O] A4 E|QCHs 2ol Etmdre [ |

—

O M X E RecurDyn HAIX| =3 FOi|A =olgtL|C,

Interval to Hose #2 |51 |

5. RecurDyn 0|A| Undo 3 EE 22|50 M-l
Contact € X|1 DjAZE CiA| AlSA|ZIL|C}, B []4dd Offset Contacts

ol AddOffset Contacts X|3EtAE XA THL|C},
oK Cancel

6. Database &0j|A ZE0| =7}+E 33 7H2| Contact 2

215k, 33 74| Contact O xR}t I:I'i 2ol
HA|X|ZE RecurDyn HA|X| &3 &Oj|A| =HQISHL|CE,

7. O|Tof H¥st A|lE2o|Ho| ZWE FRYLICEL File HF0A Import £ ME{SILICE ECHR
H®E 0|83l e &4l 2 RecurDyn Animation Data File (*.rad)2 2 HZTLILCE,
4WD_Loader.rad It S MESH 2 Open 2 S22 C

8. Run ProcessNet &2 Er&L|CH
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Chapter

Plot X-=4Hd

Of M= o4 7H2l Plot UM F 71| Plot & 2tS A RILICH,

= A BIE J2|A &= Plot 2 22| 7A@l segment-to-segment contact O CHeH Z10HE
HHZE AYULICH Force 7 L/ d5HX| L-sf Contact 2 HM|E S Z Plot 2 2% d2|1X%} 5t=
HIOIH2HE B ELICH & HW Plot 2 S Contact Force Of L3t X 2 A|[ZtIC2 £
label 1} scaling =8!S 7§435t0f 2 ZdL|Ct,

» SHME O2|A El= Plot2 X, Y, ZH2 FHRAE F2[510] MH|E 2l hose-to-hose

contact Off Cigt 21 E A= 3\ L|Ct.
2
=
X522 Plot 2 12[7| ?IsiA ProcessNet EH S Of®A AtE3l0fF Z|=X| BigLICE O]
WHEO M= T2 22 &S HigL Ch
» Plot Data O] I E
» MOz HO|HE E0F7| fI8 7|s
= O{2f Plot &2| HIO|HE 12|7| ¢let 1

= HO|HE 7|=2 ot {EQ| MY 273

®
oy 2o ARzt

20 =
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Cro|gd 29| MA

Plot | FIOJEIS AXst7| Qlo, ALSXF Mol 3HS 2212 C1E Clo|Y2 ] =97t Ua
CHO|Q2 0 S A BFY Cho| Q2 0 Bh Bl
AQLct,

Hct ol
SlO 2, X HA CIO|Y 25 ZAtSH] Mgt

NEEYSNEERELTRUECER

1. 22 H0| = Project Explorer 2| Form1l.cs 20M 2LEF
Copy £ MEISIL|CH (CF3 THAIS2 ofzfel O8le F1stMR.)

oA HES 28510

2. ProcessNet ?/0|AM QEZF Ot

94 BES 228t S paste £ MLITE

3. Copy of Forml.cs £ MEi5I1 0|52 edit LT,

4. Copy of Forml.cs 2| 0|28

Step1l

Form2.cs £ HZA$IL|C},

Step?2

Step3

Project Explorer Project Explorer - ProcessMet Project Explorer

= == n

%@ﬂ R&E B8 B3 EBH
5| ProcessNet

- [ Properties jw Build :] ProcessNet

i 3] References ' = PerE 1 _ = perEI’tIES

£ [ Recurdyn i [ Refer Rebuild g References
L. ] Thishpplication.cs - [ Recu Add

cg T

a |= Recurdyn

open CF res Add Reference... i ] ThisApplication.cs
Open With.. = E Form Add Web Reference... (= r5
W "= Copy of Form1.cs
[E] View Code L Debug
-9 F - [E] Forml.cs
2| View Desi H 1 .
[E] View Designer - %] Form1.Designer.cs
Exclude From Project ||_j£u| Paste . Eg Form1.resx
# Cut Rename
|-.§ Copy LE, Properties
>( Delete
Rename
L‘é Properties
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MZ2 CHo|gza 2= 37| =E35}7|:

1. Form2.cs € 2850 Otg= FLIC|
Cro[€=1 &A =27t LIEFELCE.
2. View HF0M 2E A=2E 27| I8 Code & 1= fLIC.

EO0M “Form1"E HOtM “Form2"2 2= AAEHAS WHELICH 07| M= Or2iolA £0[=

3. @
MY 3742l elAEHAS BT
namespace ProcessNet.csproj
{
public partial class Ferm* Form2 : Form
{
public int BNumStart;
public int BNumENd;
public int BodyInterval;
public bool AddOffsetFlag;
public Ferm* Form2()
{
InitializeComponent();
}
private void Fermi—tead Form2_Load(object sender, EventArgs e)
{
textBox1.Text = "20";
BNumsStart = 20;
4. REZXZ J20|A E0|= AXE Project Explorer Project Explorer * 1 x
9| Form2.Designer.cs 2|0|A RLE2ZF 0122 =l 2B EHE
o N = ProcessMet
HEZ 228 & Open & MEASILILY, - B Propertes
3| References
E| = Recurdyn

HE C*_:] ThisApplication.cs
[ res

5 ] Forml.cs

.. '#] Form1.Designer.cs
"ﬁ Form1.resx

B _='| Form2.cs
Yoz ..
"E] Forma.resx W‘

Open With...
[Z] View Code
)( Delete

i== Properties
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“Form1”2 CtA| &OtM “Form2’2 2= OIAH
AXE 2 7| QIAHAE =7H[OF fL|C},

25 WHELICH 7= of2fof 20l=

partial class Fermt Form2

{
private void InitializeComponent()
{
this.Load += new System.EventHandler(this.Fermi—tead Form2_Load);
this.Resumelayout(false);
this.PerformLayout();
3
6. IDE Project Editor & ?/0jA] Form2.cs [Design] &2 Properties >+ 1 X
%Eﬂloﬂl- |_| |:|.. Form2 System.Windows.Forms.Form -
o] [e]] o [rn | =ik A :: /
7. :I'Lki-g-Ajl' HATT El’Ol Eilgl Ol"l‘ ;‘;Oll_l' = §!0|-01 [:|'O| 2=11 MinimumSize 0,0 ~
oo = MENSH|C Opacity 100%
d=es dHF L @ Padding 0,0,0,0
RightToleft Mo
o =X |Cto
8. 3O REZX BICHO| Properties ¥ =R UA Text & RightToL eftLaye False
Automated Hose Contact Plotting 2 =7 g} L|C}, Showlcon  True
ShowlInTaskbar True
9 |E OHA.I [:|.o|01§:]_ |E olge me & Size 300, 300
. IDE Project Editor & T 2 2= H= o
SizeGripStyle  Auto
Salst 5 EE|O8l0 Clo|Y=2 09| |22 0|20| B5F HO|EE StartPosition  WindowsDefaultlc
Tag
Clo|gE Yz ol 27|18 ChA| ZEYLIC st Offset Contactst
Wo =alst TopMuost False
10. Add Offset Contacts 2t S S2lgtL|Ct, Transparencyke[ ]
N UseWaitCursor False
11. Properties 8= 0| A Offset Contacts Used £ =3¢ L|LC}. WindowState  Normal
W
12. File 0| =0 Al Save All 2 ME4BIL|CE Text

The text associated with the control,
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Contact Force 2| Plot 244

O|X|, ThisApplication class Ol A{ {22 Subroutine 2 ‘4-dsi| 2 & LICY.

MZ2 subroutine A335}7|

1. L[S 3= HES 2A8t F, ThisApplication class Off EAISH I EE A QSLICE (Tip: CHE
subroutine O| Ot class 2t0j| O] ZEE A sHOF BfL|Ct,)

public void ProcessNetTutorialPlotData()

{
// Create an auto contact plotting dialog
Form2 MyForm = new Form2();

// Open the dialog
MyForm.ShowDialog();

// If the user clicked OK:

if (MyForm.DialogResult == System.Windows.Forms.DialogResult.OK)
{
// Get the TIME data

double[] TIME = plotDocument.GetPlotData("4WD_Loader/TIME");
// [111111] Plot individual contact forces ||]||]1]

// Active upper-left plot window
plotDocument.ActivateView(0, 0);

for (int bodyIndex = MyForm.BNumStart;
bodyIndex <= MyForm.BNumEnd; bodyIndex++)
{

// Load up the contact name number array

String[] contNum = {bodyIndex.ToString(), "", ""};

’

if (MyForm.AddOffsetFlag)
{

contNum[1] = bodyIndex.ToString() + "a";
contNum[2] = bodyIndex.ToString() + "b";
}

for (int contNumIndex = 0; contNumIndex < contNum.Length;
contNumIndex++)

if (String.Compare(contNum[contNumIndex], ") != 0)
{
// Get the contact data for this segment
double[] contact = plotDocument.GetPlotData(
"4WD_Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] +
"/FM_SolidContact");

// Plot vs. TIME
plotDocument.DrawPlot("Contact"
+ contNum[contNumIndex], TIME, contact);

N EE29 = 719 Command & AFEXIO|A MER Form2 =25 48510 E0{EL|LCt.
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// Create an auto contact plotting dialog
Form2 MyForm = new Form2();

// Open the dialog
MyForm.ShowDialog();

If HYI22 AFBRIZE OK HES 22U 22IX| U HOIX/0f etk ZES HHEX| o TX|S
ZHBLILCL.

// If the user clicked OK:
if (MyForm.DialogResult == System.Windows.Forms.DialogResult.OK
{

ohg 2= %I%E = OH 0| A TIME Off Ciet Plot BIOIEH & A =X, MZ2 Array off 1

// Get the TIME data
double[] TIME = plotDocument.GetPlotData("4WD_Loader/TIME");

C}S QS 2T ATt Plotting YESES SASAIZILICH,

// Active upper-left plot window
plotDocument.ActivateView(0, 0);

CHE Z == Plot Of CHSHA] TIO|E 2| 22X QI O|§2 7HX|11 U&= String 2| Array £ EE
StLICH O Array = CHO|Z 20 =5t 4ol matAM 2 &, o|E S0 ALE X7 Starting
Contact 2 20 22 M3} 11 Offset Contacts Used M| EIAE MEHZUCIH A HRY Loop &2t

for (int bodyIndex = MyForm.BNumStart;
bodyIndex <= MyForm.BNumEnd; bodyIndex++)
{

// Load up the contact name number array
String[] contNum = {bodyIndex.ToString(), "", ""};
if (MyForm.AddOffsetFlag)

contNum[1] = bodyIndex.ToString() + "a";
contNum[2] = bodyIndex.ToString() + "b";
¥

for (int contNumIndex = 0; contNumIndex < contNum.Length; contNumIndex++)

{

if (String.Compare(contNum[contNumIndex], "") !'= 0)

1 Array = {"20”, “20a", “20b"}0|2}= String & Z&5IA & A YLICE
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CtZol O]2{3t HH2 Cf|0|E{2| 0|50 2|siA] Plot Cf|O|E{E ZAAMSHLICE, 1 0|52 Plotting
Database window 0| 20 X|= Z0|H, separator &A@l /"2 AtE3SH0] LIEFAL|CY,

Opx|gte 2, o Y2 Plot =20 HIO|EE J2|A LT,

// Plot vs. TIME
plotDocument.DrawPlot("Contact"
+ contNum[contNumIndex], TIME, contact);

2. oS MFeuck

3. Build 0|50 A Build ProcessNet & ME{SIL|CE,

EZ2E 5lHA ==l Subroutine £ HAES}7|:

a5l Automated Hose Contact Plotting - 0O X

1. Mo 24 2HES ZEGHHA RecurDyn ZHE

// Get the contact data for this segment

double[] contact = plotDocument.GetPlotData(
"4WD_Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] + "/FM_SolidContact");

"'lE =2 Eol-2 Ll El. :l-El P|Ottlng g% cél:‘ Ll [:|-- Offset Contacts Used

2. Customize ®2| ProcessNet 1&0| Al Run & ok Cancel
St

8= 2-20{| A ProcessNetTutorialPlotData &
MEdShL|CY,

4. Run S ME{SHL|CE,

5. Dialog2 CiO[E 21 RERO0M 7|2HQ MOAHE =5 +=25l1, Offset Contacts Used £
X =gt

CH22t 22 Plot O] 2 0{0fF 2FLIC}, (RecurDyn Plot 2| AIO|ZE ZHEBIUAIR.)
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CoNtact20 — Contact20a= Contact20b— Contact2! = Contact21a= ContacZ1b=— Contact22 = Contactz2a= Contact22b— Contact2d = Contact23s  Contac3d  Contact24 — Contact24a— Contact24b= COntac2s = Contact2sa
Contaci2Sb— Contact2é — Contact26a— Contact26b— Contact27 — Contact?7a— Contaci27o— Contact2d — Contact28a— Contaci20b  Contaci29 — Contact29a— Contaci29b— Contact3) — Contact30a— Contact30n

e

M_‘ “’-«_k, / ) n

Note: Home & Draw J1-& Draw Setting O|Al Auto Fit after drawing curve £ True 2 &8l F 0f
It & Znt7t LE ULt

2|0j A 33 7§12 2= Contact 2 Plot 22 12{X|X|Zt, SAE At0|9| Contact O] ZH SAQ| B 79
NOAHESE XMes7| E20f S8 Y&F+&= 00] ot g2 7HA[0 &L Ch o, OpX[E 3 HHRY
A Z2f0] M0 A 2E Contact O] 47|X[Zt, 1 Plot 2 AlZ2f0|M2| MK EfU2QIS 2 FLICH
(O] 42 HM#sHoF ghL|Ct.)

Contact Force Plot 2| 7}

00| Ot £t= 7Tl Contact 2| Plot 0|2t 22 0] Plot & 7HMd8h 2ASLICHL X = #2(0f A=
Et@l2telS E0|2{® 0 0| otl gt= 7t Contact 2tS Z8HA|7HOF LILY,

O|X|, 22T & Contact S0 00| Ot 22 = &l Contact ST 7HX| 2 2 S AlZFe A YLICE

= =2 Ad
Et@i2tels E017] flet R 7k 2HS M 2718 otM, X 52 A4 27800 s A
2ot LIt
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0 O| Ot Z+2 7%l Contact Force =0 CHSHAM 2 Plot 22 2|7z

1. ZE

i

Ct

dlo

i 20| HFeL Lt

public void ProcessNetTutorialPlotData()

{
// Create an auto contact plotting dialog
Form2 MyForm = new Form2();

// Open the dialog
MyForm.ShowDialog();

// If the user clicked OK:

if (MyForm.DialogResult == System.Windows.Forms.DialogResult.OK
{
// Get the TIME data

double[] TIME = plotDocument.GetPlotData("4WD_Loader/TIME");

// Initialize variables for X-axis limits
double timeAtFirstContact = TIME[TIME.Length - 1];
double timeAtLastContact = 0;

// 1111111] Plot individual contact forces ||]]||]]

// Active upper-left plot window
plotDocument.ActivateView(0, 0);

for (int bodyIndex = MyForm.BNumStart;
bodyIndex <= MyForm.BNumEnd; bodyIndex++)
{
// Load up the contact name number array
String[] contNum = {bodyIndex.ToString(), "", ""};

if (MyForm.AddOffsetFlag)
{
contNum[1] = bodyIndex.ToString() + "a";
contNum[2] = bodyIndex.ToString() + "b";
¥

for (int contNumIndex = 0; contNumIndex < contNum.Length;
contNumIndex++)
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if (String.Compare(contNum[contNumIndex], "") != 0)

{
// Get the contact data for this segment
double[] contact = plotDocument.GetPlotData(
"4WD_Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] + "/FM_SolidContact");

7 7 7

// Check for non-zero contact data, and determine
// time at first contact

intj;

bool madeContact = false;

for (j = 0; j < contact.Length; j++)

if (contact[j] > 0)
{

madeContact = true;

if (TIME[j] < timeAtFirstContact)
timeAtFirstContact = TIME[j];
break;

b

// Determine time at last contact
j = contact.Length - 1;
while (j > 0)

if (contact[j] > 0)
{

if (TIME[j] > timeAtLastContact)
timeAtLastContact = TIME[j];
break;
b
i
b

// If non-zero contact data found, then plot vs. TIME
if (madeContact)
plotDocument.DrawPlot("Contact"
+ contNum[contNumIndex], TIME, contact);

}
¥
b3

¥
}

O|X|, ZE+ oIt Array o] HEHZ =l GO|HOf o3t 222 ZatsHA &|0f, 0 O] OfLl 2t

A ELct £, 0] A== 00| OtLl 22 7+l Contact O CHs XSt OFX[2F A|Z+HS

7|2 %Lt
3. OIS MHEBLC
4. Build 1|50 A Build ProcessNet S MEISHL|CE,
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0 0| Ot Zt2 717 Contact Force 2| Plot S E|AESV|:
» MZ& Plot =220 M MEL ProcessNet 1A 2 E E|AESH| Q6HA] O|FD} ZH2 AlSH CHAH 2
[HEL|Ct (M2 Plot 21 =27}F LIEtE Z4QIL|C})

CHZa 22 Plot O] 2 O{ X0 gfL|C},

~— Contact?6a— Gontact27a— Contact28 — Contact?8a— Contact29 — Contact29a== Contact30 = Contact30a

kak B JL

OfH|. AlZ22f0]dS 2t
ZF

= 0
S0il 8 7H2HO[ 0 Of OF&l gtE 7HA| 2 ULt
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Plot A|4!2| 71

A0l 2t=Z E OFX|9f Plot 2 O M ELH B S F&5HA EOjFLICH d2{Lf, 03| 7idsoF &
O1X|7 ASLICE. Plot O EtO|S1t = 2t = EtO|S2 X|ZE[X| HUA2H, A[Z20[H AIF2
ool &1 o2 F=20 =H0| XFHN AKX HSLICE O|H|, ProcessNet 7|s=S 0830 & 712

I

o
Plot Off CHoi A 1 A4S =83 2 2E LIC.

|_

Plot 2| A 4| 7] 45}7]:

1. C.f

olo

af

my
o
HJ
In
i
rE

N
ot
-
o

#region namespace

using System;

using Microsoft.VisualBasic;

using System.Windows.Forms; //IWin32Window
using System.IO;

using FunctionBay.RecurDyn.ProcessNet;

//For C#

using FunctionBay.RecurDyn.ProcessNet.Chart;
//using FunctionBay.RecurDyn.ProcessNet.MTT2D;
//using FunctionBay.RecurDyn.ProcessNet.FFlex;
//using FunctionBay.RecurDyn.ProcessNet.RFlex;
//using FunctionBay.RecurDyn.ProcessNet.Tire;

// If non-zero contact data found, then plot vs.

// TIME

if (madeContact) plotDocument.DrawPlot("Contact"
+ contNum[contNumIndex], TIME, contact);

b
}
// Get Chart object and format

IChart Chartl = plotDocument.ActiveChartControl;

Chartl.Title.Text = "Hose Contact Force";

Chartl.AxisX.Title.Text = "Time (sec)";

Chartl.AxisX.Min = 0.1 * Math.Truncate(timeAtFirstContact * 10);
Chartl.AxisX.Max = 0.1 * Math.Ceiling(timeAtLastContact * 10);
Chartl.AxisX.LabelsFormat.Decimals = 1;

Chartl.AxisY.LabelsFormat.Decimals = 1;

Chartl.AxisY.Title.Text = "Contact Force (N)";

Chartl.LegendBox.Alignment = LegendBoxAlignment.LegendBoxAlignment_Far;

¥
}
X = HOol= O|F MMO|AM 7 At=l timeAtFirstContact It timeAtLastContact BH+52
0|23}0 Chartl.AxisX.Min I} Chartl.AxisX.Max £ X|St3l0f StCH= A0 KO8 A| 2.
2. LtYS MEBLCH,

3. Build 0|50 A Build ProcessNet S ME{SIL|CE,
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Plot A{4| 2750 CH3l| HA~ED}7]:

» M=Z2 Plot =0M AMZ2 ProcessNet 1S 25 HAES| {SfM O]} 22 A CHAE
MELLE (MZ2 Plot =27t LIEE A ILIL)

Ct21t 22 Plot O 20{0f SFL|CY,

— Contact26a— Contact?7a— Confaci28 — Gontact?8a— Contact?d — Contact2%a— Contact30) — Contact30a

Hose Contact Force

35.0
A J‘ ™
10.0 JATY ! ‘\‘ 1LY
i M [ Wi
‘ Vv M why, rk ["F‘
I 3 | " Y
2.0 T7 ¥ A 7t Pr A
o - o
| ! } 'l | ;1| A ‘w“
N \

20.0 W Sy . \ A
= % ) ) 7
£ T LRV, W
h
s
E 15.0
2
8

10.0

-
0 Wm// - /f\v WWNV\\\
0.0 A it — : M /\/\A//\

Time (sec)

OfH|, Plot Of CHEH M4 4780 22 |0 X 50 7t XFEIRAD 0 0] OfH Zt= 7+l Contact o
o

— o
Chet M& AldE = & AL
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£ X, Y 2} Z Contact Force 0 Cli$t 22 &

X, YoZAdeAR LHFO{T & ZA AO|O|A 2E Contact Force £ E7| |t 7PIsi&EAICE
O| Plot 2 ?|%t HIO|H & Plot TH0|| EXSH= H|O[EE AHESH0] AHAHZ|0OF & A ALICE
ProcessNet 0| A Plot Data Array 0| XZH& = o, OZ0f Cig =2|XQl AMES 3l =
A& LICE o|2{st C+S Plot Ofl CHSH0Y, & Contact E2 X, Y 2t Z 744 249 B2 %

Array HIO|E{E &0| =7tg AYL|Ct,

MZ2 Bi3=E 48517| 2let

stLio| 2 222 =AR1 &R
= y

HEo| S oA Plot IFHA 0[0] B{RLY| HE AEQ]
s Aol of HEO SiTHEE TS0 AT HYLICH TBjLE, TPl
Hl0|Ef H2| Bhy 8

= ST Plot =7I517]:

1. U&= ZEE Subroutine 2| £ 24 If MAF Qt0f A UeHL|Ct,
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// Get Chart object and format

Chartl.AxisY.Title.Text = "Contact Force (N)";
Chartl.LegendBox.DockedPosition = DockedPositionType.DockedPositionType_Right;

// 11111111 Plot sums of X, Y, and Z components ||||]]]]

// Activate the lower-left plot window
plotDocument.ActivateView(1, 0);

double[] xXSum = new double[TIME.Length];
double[] ySum = new double[TIME.Length];
double[] zZSum = new double[TIME.Length];

for (int bodyIndex = MyForm.BNumStart; bodyIndex <= MyForm.BNumEnd; bodyIndex++)

{

b

// Load up the contact name number array

String[] contNum = {bodyIndex.ToString(), "", ""};

if (MyForm.AddOffsetFlag)

{
contNum[1] = bodyIndex.ToString() + "a";
contNum[2] = bodyIndex.ToString() + "b";

for (int contNumIndex = 0; contNumIndex < contNum.Length; contNumIndex++)
if (String.Compare(contNum[contNumIndex], ") !'= 0)

// Get the contact data for this segment

double[] contactX = plotDocument.GetPlotData(
"4WD_Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] + "/FX_SolidContact");
double[] contactY = plotDocument.GetPlotData(
"4WD_ Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] + "/FY_SolidContact");
double[] contactZ = plotDocument.GetPlotData(
"4WD_Loader/Contact/Solid Contact/solidContact"
+ contNum[contNumIndex] + "/FZ_SolidContact");

if (contNumIndex == MyForm.BNumStart)

{
// If looping through the first contact,
// initialize the sum arrays
xSum = contactX;
ySum = contacty;
zSum = contactZ;
¥
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else
{
// Else, add this contact's array data to the
// running total
for (int j = 0; j < TIME.Length; j++)
xSum[j] = xSum[j] + contactX[j];
ySum[j] = ySum[j] + contactY[j];
zSum[j] = zSuml[j] + contactZ[j];
b
¥

b

// Plot vs. TIME

plotDocument.DrawPlot("X Sum", TIME, xSum);
plotDocument.DrawPlot("Y Sum", TIME, ySum);
plotDocument.DrawPlot("Z Sum", TIME, zZSum);

// Get Chart object and format

IChart Chart2 = plotDocument.ActiveChartControl;

Chart2.Title.Text = "Total Hose-to-Hose Contact Force";

Chart2.AxisX.Title.Text = "Time (sec)";

Chart2.AxisX.Min = 0.1 * Math.Truncate(timeAtFirstContact * 10);
Chart2.AxisX.Max = 0.1 * Math.Ceiling(timeAtLastContact * 10);
Chart2.AxisX.LabelsFormat.Decimals = 1;

Chart2.AxisY.LabelsFormat.Decimals = 1;

Chart2.AxisY.Title.Text = "Contact Force (N)";

Chart2.LegendBox.Alignment = LegendBoxAlignment.LegendBoxAlignment_Far;

-

Bu

Id 0550 A{, Build ProcessNet 2 MEiSIL|CE,
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= HEY Plot H|AES}H|:

F HR Plot 2 215 ottt 2I=20) 22 AYLICH (O]t T2, & HW Plot 2 RLER o
=200 ERASHCL) d2iM, = 712l f= 25 02{7t §lo] £0{0F gL Ct,

2l

= Home &2| Windows 0|70l A Show Left Windows & MEASHCIS 0] AH 22 Plot @ =<0 A
ME& ProcessNet 13 2E HAE $HL|C}

Ch=1F 20] & 7HS| Plot O] £0{0F g LCt,

Hose Contact Force

— Contaczsa
Contact27a

M — Contactzs
Contact2ta

5.0 A Contactzs
A \’J\“mwﬂrm//\ Contactzsa

0.0 o Contact30
— Contactita

Contact Force (N)

15 18 20
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Thank you for participating in this tutorial!
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