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RecurDyn 2 AISfeH 3 £7| 28 2;
New Model

Name  |[Modell

setting |

|
Unit  [MMKsMillimeter/Kilogram/Newton/Second) [~]
-]

= i
Gravity |—Y
2. Start RecurDyn CIO|Z 1 BtA T}
LIEFLIE A 20| OfH 7|& rEE
|- I- |- 12 H = | |-I_ | =2= Open Madel
AHE3OF 5t2 2, Bt FL L.
Recent Models

BRI SR =T i

I
3. Quick Access Toolbar 0| A, Open & _

22|86
= ﬁl l:ll- Ll EI-- Maodell.rdyn

4, 4WD_Loader_Start.rdyn It2 g
Meystch (T Fz:
<InstallDir>/Help/Tutorial /ProcessNet/General/4WDLoader).

Show ‘Start RecurDyn’ Dialog when starting

5. Open 2 Z2/gL|C},

2|5k, 2E2 ChSar 20| 28 A/t

@t M2 0| REZIZOM CHEA 2 RY =YL CH

Tip: SA0| 2H0| Xgko| stttof 7t2|7| I g (Render Each Object) 27| ZES
MEdsiiorat o] dglnt 20| 0| Bof FL|CH (e A0 IEE EI|7F O{ECHH, XY
Shaded 27| ZEQIX| =9I5l0{ Render Each Object 27| REZ ZEE HZAG|OF BLICL)

6. RecurDyn 222 4WD_Loader.rdyn 2 XZgtL|Ct,
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—
ProcessNet A|Z!5}7|
ProcessNet A|Z5H 2 X735} 517
= ProcessNet General 2 RecurDyn 0| A1 IDE(Integrated development
environment)E X3 FX| %ELICE [2tA ProcessNet General 2 AHE3}7| 2ISiA

HEO| IDE ZZH0| ZQstH HEo| IDEE 7HA|1D /UX| = HAL20= Microsoft O A

HE3He Visual Studio Express HH S MX[3tA|1 0] EE2|de ML),

Visual Studio S & &istL|Ct,

=

»  EEZ|YU0|AE Visaul Studio 2015 Express HH S ALY ELICL.
» ProcessNet General 2| Z<2 ProcessNet VSTA 2 22| RecurDyn & &% & M

Mast o wysts Z7|3H0| WASHR| L,

2. Visual Studio 7t 22 =™ File H70|A| New HHES 2% = Project & =&2tL|C},

3. New Project CIO[Z 217} 2lstL|Ct O{7|A RecurDyn 2| H& 1t = Template £
MERSL|CE,

Note: ProcessNet Project = &4 RecurDyn 2| H{Tut JE M ARESHjOf rL|Ct, THef MOl CHE
4% ProcessNet OfE2|#|0[M0| HH0| ¢ &|= HR7t LY

N
X

New Project

11

b Recent NET Framework 452  ~ Sort by: Default

4 |nstalled L
&  VeRs ProcessNet CSharp Project Visual C# Type: Visual C#

4 Templates <No description available>
4 Visual C= w V9R3 ProcessNet CSharp Project Visual C#
b Windows

Web w VIR4 ProcessNet CSharp Project Visual C#
Android
Cloud
Extensibility
i0S
LightSwitch

QfficalSharePoint
ilveriight

Test

WCF

Workflow
b Visual Basic

Visual F#
b Visual C++
SQL Server

Click here to go online and find templates
b Online dick here to go online and find templates.

Name: J4WD_Loaded |

Location: c\users\jiwoon\documents\visual studio 2015\Projects > Browse...

Solution: Create new solution
Solution name: 4WD_Loader V] Create directory for solution
Add to Soyrce Control

| oK Cancel

= 2o O} Z0| ProcessNet Template 0| 20| O}2fo| Step4 S TISHSIA|H
EL|CH,
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* New Project &2| L{80| 221} CtECHH, FX 2| PC 0| ProcessNet Template 7t
HAEoz2 A7t K| 42 AYLLICH ot2fel aPdof| M2tA Template 8 SAHSH
=0f CtA| 3HH Visual Studio & HATL(CH

a. "<InstallDir>/Bin/Addin/ProcessNetManager’ C|HE2| Of2i0f /= <RecurDyn
Version> ProcessNet Chap Project.zip Tt2S ZAtetLC,

b. "C:\Users\<User Name>\Documents\Visual Studio
2015\Templates\ProjectTemplates” ¢/ X0 EAtet TS £0{E7|E THL|Ct,
c. Visual Studio £ C}A| SOtSL|CT,

d. Step2 9| IS gtEELIC

Templates -> Visual C# -> RecurDyn 2 M&2 TfL|Ct, 12{H ProcessNet
Template ¢! ProcessNet CSharp Project O}0|20| £0|=0| 0|2 Z&/35t1 Name,
Solution name 0| 4D_Loader 2 223} Location 2 2|9 QX|E Y= LIS

OK £ +EUrt.

Of2{et 20| 4D_Loader Project 7| 2§40 ElL|Ct,
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M Wind
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* Project Editor - T =2} Design Interface Object & Y235
* Project Explorer & - TZHMEQ| AMeA = 10 Ofst YSS IS o
A& Lt

—

= Properties % - Project Editor & S£= Project Explorer O A MEHEZl object o] £4&
BAL HEYY £ AELICH
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6. File - Save 4DW_Loader £ 225X ProcessNet ZZHMEES X ZIStL|CY,
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A’ 450F 2 Contact Of| CifoH O[5H

()

3ZOIAE of2fe] DD 20| 507K MIBES KD Y F Ol 20| ChohAl Contact S
WYSHs A S HYUCH SA0 ¥ B XHS RE{et Yo AHO| Hoj9Uon, ZH9
|7 BAZ0| BA Y B AH AO[OfA HEELICH 3 A0l BHO| O B FA|E Hao|

LIEtLED OFE 2A0ME JHA2Z2 B ZofXl= AY0| HELA &0 & =29 =250 CH27

LIEFELICE, [F2tA Contact B140| @A F7HEE20|A LHStEZ A9 FZH X0 A
Contact 2 4/dgtL|C}t,

ProcessNet O|Z2|H0|4S ddat7| ?lof orfe| AEFNME =20 Sk /AX|0A 11 712

contact & d85HA 2 AYLICL
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Base 0{=2|#0[12] dd

=4 Contact & ‘4d3t7| ?let OfZ2AH0|ME 7HESH EASLICH

Base O{Z2Z|70|M 4/ d5}7]:

1. Project Explorer Window O Al ‘ThisApplication.cs € C=22/slA Project Editor

Window € gL|LCt,

2. Of2fe| 1Zlut Zt0| HelloProcessNet() D=2 Ct2 2[X|0j Of2fo] REE Al

public void ProcessNetTutorialCreateSolidContact()

{
b
et
XS7X| 22 E 2/3H stub & YHSIASLICEH Xa ZEE HAIY SIACHH, OfH 7|52
HASHK| RUCEIE HAEE= RecurDyn O|M A& 7hsot D132 2[AES HOl &
ALk,
3. O2eE, dg MHst 0132 stub Of Ct22| W MASS MYUYLICH (0= S2= otz
BHe 522 9o o231 20| ZEE L))
{
int BodyNumStart = 20; // Start creating contacts with body 20
int BodyNumEnd = 30; // Continue until body 30
int BodylInterval = 51; // Interval between body number on hose 1
// and corresponding body's number on
// hose 2 is 51
b

/] Flol= ZtZe| #==0 Tyl “':“OP AL

|
Hut{of 2giA FAIEIH, ZEQqAME 23S ?St M2 AEE + AUSHCL

Ct. C#0ME // O|=20| & Ot SAt:

Note: C#0Al // O|=0| & A= FHYLICH

rir
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4. g F7r0h B M TH20f loop & fI8H Che2 2EE FIHefLCL.

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 & QHOA gHh=E AYLICH XZ0| index i = BodyNumStart 2f

SYUSIH. i 14 SIISIHA ChS loop 74 A2 24 LICH
= O]A2 i < BodyNumEnd O| £0| & [7tX| gt= 2 Zd LT},

= for 22H0|A HRAEl i= for & AOIMEE FRBLICH LS C#OME i++=
= i==Ne}

A8 Sttt i=i+ 10|Lti+=1 10t =

HYE = 07t 1Y SUtettt
s &+ AL

5. &3 FIe for ZQH0f, g ZEE MUY L

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++)
{
intj =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);

b

o 2= =50f et 2¥2 Cf31t ZaLIth

1]

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

2o A=0|A:
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Lok j= for & 2H0A M AL|O{OF 5tH, for & SHOAME REOHA| UL

I1Body baseBody
= model.GetEntity ("BeamBody" + i.ToString()) as IBody;

Qo] AEE= 2|7t AH8SH7|E RSt= base body £ body 2| 0|2 ALESHM &S = U
S & LI L.

»  +7|3E 5 49| string & VA AF2ErL|CE

= ToString() HAE= 12 = U o 742l string 22 HBeHL|CE,

= 2|22, GetEntity() HAEE “BeamBody20”, “BeamBody21”S O|E& AMEdlA
body & ZMgtL(C.

= GetEntity() H2E&= O 0| HtetEX| ZE7| IE0 7[2X2E IGeneric £
Htetz| 0{7|M &= IBody £ AMESHOF 17| 20| as IBody & AFESHA EHEHS

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

S LICE.
%/°| ZE+ base body 2| geometry £ "HollowCircularBeaml’ 2t= O|E2 =
HABEL|CE, O] geometry & solid contact 2 A 4st7| (sl AL ELICH

action body Off CHSHM = 2OfA ot = THAS CHAl A&eLCh

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

OpFEIL, f1e] HMET} “solidContact20” (& “solidContact21”, “solidContact22", 7|E})
2= 0|£9] solid contact & HASIFELICL O] HMEE 2|7t O™ CHAOA Holst base
body 2} action body 0l A& L|Ct,

IntelliSense = 0|8%+ T &

aMils RESLY As ZEE SA 20272 ME3M 2SS SHASLICH A7 RHile
225 ZHY I ZEE XHSH2E EO|Hshs WO JAELICE Visual Studio 2| £ &0
StLtE AFEAL IntelliSense £ OI&3HAM ZEE Of WA X YstA & &+ AFLICH HHE2
HYSS +AStEAM o EFES ¢ E AL

17
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Zoe 20| oj32= 7|242 7t Contact O] ‘4-40| € L|Ct 12{L}, Solid Contact 2| 7|2X ¢l

stiffness 2F damping 2/=0| H& =7| 20 Contact 2| parameter 72t =FOF LT}

IntelliSense S 0|23}0| Contact Lf20|E +=5|7|

1. O EHAOAM Y=t ZE9| 0K & LhS0 's' & Yot of2fel J3NE Y =50
L

SimpleMathTranslateOption
sizeof

+ public v SolverPriority
= SplineType -
+ Common Variables|

O] FE0M= O] 2E A ==Y + U= HAE S AN FZ 7tst B2 0|52
Zo10] S0 /0| 7hset AS EOELIL

2. IntelliSense S0\ solidContact O Or2AE 9X| A|ZIL|LCE,

3. solidContact 2 O A HEZ HE FEGIAHLE 7|2 E9| Enter 7|18 =2{A MEIGLICE,
4. OIRHEE YETLC

5. IntelliSense = Z0{A ContactProperty & MEHSIL|CE,

6. Value 2t YHY W7HX| 2F8S FEsiM ZAL(Ct

=

solidContact.ContactProperty.StiffnessCoefficient.Value =1000;

7. Ol 1S HtEdiA CHE2ES YU L

— H=d

solidContact.ContactProperty.DampingCoefficient.Value = 0.1;

18
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¢ IHg=S OFX|H, of2fiel 20| HaETZh LIEFE LT,

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 humber 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;

IDE & Of2{Ol Error =& FOi|A 0f|2{2F 17t £O0|X| RLOrof ghL|Ct,

19
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O3 =0| HEQ}
3RS Yesto] HAs|7:

1. Tref ofl2iLt B0t SZICHE =55 2QIsto] getL

2. Build 4 50A Build Solution & Z2!/gL|LC}.

Build

§ % Build Selution
'I Rebuild Solution

Clean 5olution

Debug Team  Tools

Run Code Analysis on Sclution

b e |
Fe

Build Excavator
Rebuild Excavator

Clean Excavator

(PROCESSNET GENERAL)

Architi

3. RecurDyn 2= =0I2tA| Customize 0f-70|A Processnet(General) 152 Run 2

MRS T

4. ProcessNet Manager CIO|Y ZO%0| Ha|H .. HES

DLLItUS MEARtL|CE,

0| Build ot

20



4WD LOADER TUTORIAL (PROCESSNET GENERAL)

% ProcessNet Manager VR4 — X

~ProcessNet Assembly
\Projects\dD_Loader\d4D_Loader\bin\x64\Debug\4D_Loader.dll @

ProcessNetTutorialCreateSolidContact

~ProcessNet Assembly
4 DLL 4D Loader

ProcessNetTutonalCreateSolidContact

0j22 Z220|M ProcessNetTutorialCreateSolidContact 2 MEHSILICH, Run HHE C}2
Zco| O o0 EoFLCY.
Run 2 &%t

O|H|, 20| 11 72| Contact O] F7}+|A&LICE.
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Al%ﬂlolﬁ Jéléc';'l_6|'7|: Dynamic/Kinematic Analysis X
General | parameter | Initial Condition

1. Analysis £0| A Simulation Type

. . . End Ti 2. Pv
1&°|, Dynamic/Kinematic & neme | |7
M ERSH Step |zo0. I3
B L L ipl
Plot Multiplier Step Factor Ls. I[ev]
2. Al=go|dZ HASHY| 28 End Time = Ll output File Name | |
2. 0 Step = 3002 =2 *E”E;'OLT'_, Plot ~Include

D Static Analysis

Multiplier Step Factor = 5 £

N [ Eigenvalue Analysis
gL o,

[ state Matrix

3. Slmulate = Eg!'c;kLl |:|.. %I%E.Igl _/_.|\_Eoﬂ DFrequenc_\.rResponseAnalysis
[[l'E-l' A|'§E|O|A10| 3 4%'__?_} AEIJ%I;IEEI _/I\_E DHide RecurDyn during Simulation
9}'\%"" I:I'- DDispIayAnimation
Gravity
( x [o. | v [o80665s | z [o. | [Gravity]
Unit | MNewton - Kilogram - Millimeter - Second |
Simulate | | OK | | Cancel |

At 7|

A7

1. XtEo| otgiZ S HHEY| ?/d| Render
Each ZE2 AX$tL|CT,

2. Simulation toolbar 2| Animation
Control 120|A Play HES Z2lstL|C},

AE oMo ERRUM A= QEXR 20t Zo| MAELLCE
3. Ch31t 20| 2 & Contact 2| action force display € ZLIC}.
= Database F0|A X ER Solid contact 2 &{3fLICE,
= Shift 7| +£ %=, Database HO0|A OFX|2} Solid contact 2 ME4TL|C.
- 2% 012 HEZ 28310 Property & 2%tLICt,
= CHO|YZEIATL LIEILIH, Solid B2 ZEetLICt Clo|YZ=8tA Stho| Lt
(@]

00X Force Display & Action 22 M 3iL|C},
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- OKE 2t

4. OiL|HO]dS CiA| H&ELICE. 12{H, Force 7k &fZ 2 &HO0[2t
AYLICH S YS BHEHEH, 2~

AMolgts A2 € = US
7t M2 0| X|a JASS & = Y=0|, o|A2 sy
A A A A A A A A A A A
Y Y Y Y Y Y Y Y Y Y Y
MIHE ALO|O|A Contact O] S&5IX| 7| M2
MIHEO| Contact 2 b

olct, 2&7| 2o of
FIt5t= AEol 2o

Lot
Q8LICH 0|22 ofzel JANE BRIt
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FIHX o2 st Contact A
F7tHoz 23t Contact B

1. Cr3at 20| 2EE 78U

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;

3

o47|M, 2EE E58| Z loop 0l CHSHA! 2 7 O| &S| Contact O MM EILICH, SA 19| i+1th

segment 2} hose 2 2| jth segment AtO|0f M El Contact Off “a"E 20{A 0|2 XI'EgLICt.
(GI& 01, "solidContact20a”). 0|t FAFSHA, ZA 19| ith segment @ T4 2 9| j+1th
segment AtO|OA MM El Contact O "b"E £0A O|&5 X|HELICE (OIE =

“solidContact20b”)

Note: 0|0] ZXsl= 0|21t Z2 O|E2Z Contact & X|™H3}H Contact 2440| T|X| QL&L|CE

MEZ F7HEl CONTACT 2 THE7| fI3t ZE= O 250|100 HUESH YEfJLICE O E

O|M0= Contact 2 Md3st7| 2t Action Body 2t Geometry 2| 4tS XNZst7| 2{sh OI/\I E—?—E
Molstn &eg o HHHO| X|22 CreateContactSolidContact () HIAME LHO|A| Action Body 2F
Geometry 2| ¢f2 & HIZ X|Esl FLIC} Ol2{et 122 ZEE EOt 28Xz WS0/gL o
SEX|TH ZAI2 ST oA =0l Hetst et 7h2 as & AMBSA| Casting 8ilF OF 2HLICE. (i.e. as
IBody or as IGeometry)

2E, AlED0]d, Z2AA E7(|9f HhE

X

Z 473 RES BHYLT| 9of O/Ho| HH EAS H=sto] AWLIC

—
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IDE & StEte| Error 55 FO|AM oLt Z07t Q=X QgL Tef of2iLt Zat

b 2he
UCHH, =2toI5t0f =FetL|Ct. Build Hw0Al Build Solution S &2 L|C}.

-

RecurDyn 2= SO0tA O[F0| Ml oot 2= Contact 2 A[&ZLC}.
Customize ©0| = ProcessNet(General) 152/ Run S MEHSILICE,

Run 2 S&/gL|Ct. 220 33742 Contact O] 7tz A& LICt.

O|To| HAMES et =Yt met0|H 22 A[Z2f|0|MS CHA] HATL|CE.

Z7tot Contact 2 Zgtst A|lE20|ME 4- 5 27+ T ELICE

B.= Contact Off CiSiA OF0] HE A1} SYUst YA = Action Force Display & &L CF

Xt&o| orgfE e AmME7| 25| Render Each shadim_f’? DC2 DU ChA| AXSI0],
Simulation toolbar 2| Animation Control 0| A Play & £ UL

Contact Force 7} < 0i2{¢% AS = &+ AS AYUCHL
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Chapter

Cro|€ =9t =3 HMX[2] =7t

O] 0fM=, Contact & 485t7| it MAHES =EoH7| ?let HO|E2T FERE Y85 =
AYLICt O] Y2 Cro|2=z9l 2|ojotrel EA & M Ho|€2] 2ES 28l EXMts

Subroutine Of| CH®F ZEE F7I5H= &Y

/o
H
ot M
o
I
Iul

2
=

A9 A ARO|0] W'dE|= Contact 2 Z=H5E7| 2lgt CiO|E21 RERE 4835t W8S Sl
OlZ2|AH0|de Z#8=E OB S7IAZE = UASXl Hi9 SLICH E3H RecurDyn HAIX| FOfA
AFEROIA HIAIXIZE OfEA HOX|=X| Bl &LCt.

2
3

<7 O & &8 AlZh
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Cro[g =29 AA

A CHo|€ 2 RI= AASH[:

1. Visual Studio £ =03 L|LC}.

2. Project H=0|A, Add Windows Form = MEHSIL|CE

3. Add New Item CO[RZHIAOA, Ol2fe] OB EH Windows Form 2 MEiSHL|CE,

4 Installed Sort by: | Default - 5= Search Installed Templates (Ctrl+E) P~
< eSS Ol;jﬁ Class Visual C# Items = Type: Visual C¥ Items
;ode - A blank Windows Form
ata . .
General o0 Interface Visual C# Items
b Web
; ; -
Windows Forme Windows Form Visual C# Items
WPF
® ] .
SQL Server ;j User Control Visual C# Items
Worldflow
"3| | Component Class Visual C# Items
P Online .
o User Control (WPF) Visual C# ltems
o
About Box Visual C# Items
q—? ADO.NET Entity Data Model Visual C# Items
?3 Application Configuration File Visual C# Items
Application Manifest File Visual C# Items
—cs
] Assembly Information File Visual C# Items
E Bitmap File Visual C# Items
e PP e
Click here to go enline and find templates.
MName: Forml.cs
Add || Cancel

4, 7|2 M 0|22Z Forml.cs & $2igtL|Ct

5. Add & Z=gLCt

o

Forml = 23t 24
LIEHEL|CF,

£ 29 Forml.cs [Design]’t IDE Project Editor 2/ =27}
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B¢ 4WD_Loader - Microsaft Visusl Stutic X4 B Quick Launch [Ctri+ Q) Pl o B x
Bt View Project Buld Debug Tesm Format Tools Achaecture Test Anshze Window Help sguin [
- b s g

@leo-scrB| osp-
&7 Solution 4WD_Loader’ (1 project) -
4 (o] AWD _Loader
b M Propeties
- +8 FunctionBay RecurDyn ProcessNet
P ro pe rt I es +8 FunctionBay RecurDyn ProcessNet BNP
- FunctionBay RecurDyn Processhet Chart
o8 FunctionBey RecurDyn.ProcessMet Contract
. o it fecat et it
Window ot ey e bty
*8 FunctionBay RecurDyn Processhet Flex
e v
o o Sacwy e MTT
o8 FunctionBey. RecurDyn.ProcessNeLMTT3D
B i dromer i
ot ey mcesibera

Formi1 System Vindews Forms.Form

2RhDF| s
Locked False
MainMenuStip frone)
MaimizeBox True
@ Masimamize 00
MinimizeBox True
@ Minimumsize 00
100%
0.0,0.0
RightToLeft Mo
FightToleftlayout Falre
Code  Description Project i Shewlcon Troe
ShowlnTaskbar Troe
@ size 300,300
SizeGrpSiye Auto

Eror List

Entie Solution + 1/ Okors || A, 0 Viarings | @ 0 Messages | Buid + Itelisense

Text
The ted associated with the contral.

HRIZ MM Toolbox #|2 HME O[sA|ZLICE 22{H, Cio[gz1 A= & 7|E}
> 2748 4 9 CFE Q47F Qs ikt HOIEUC,
Search Toolbox P~

4 All Windows Forms -

0 BackgroundWorker
w" BindingNavigator

ogool| s=i0idig samuasg MO

@! BindingSource
Button
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Common Controls SZ0fA],
Label 2 223t = HA5tX} St=
Clo|Y 20| 21 &Lt

TYOZ Label & E2f%tLCH

Slot SUT IS vhE MstE|, 22 F0|

=
AKX CIO|YE D QOF Label $/%[2

2oXl=
EHOZR TextBox & =e2fjagtL|Ct

TUTORIAL (PROCESSNET GENERAL)

Toolbox
Search Toolbox

= All Windows Forms

4 Common Controls

Pointer

Button
CheckBox
CheckedListBox
ComboBox
DateTimePicker
Label

LinkLabel
ListBox

ai- ListView

(). MaskedTextBox
ManthCalendar
Motifylcon

MurnericlpDown

rEEANTEB »

PictureBox

ProgressBar

D BEEF EE

RadinBittnn

-

o5 Forml

Py

[==]=]
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9. ?::l-oﬂkl g%?ﬂcd J—I-Pg% H|_|'%'6|-O:| 9%% [ ot Forml |?”€”§|
JE 20| 359 AU HAEHAS
label
ML
10. Toolbox 0| A Checkbox £ EHS|O label2
x7kgc,
. label3
11. Toolbox OfA] Button 2 ME{SI| & 79|
HES CHo|YRI0] F7t6tR, Q2% 12 ) checkgort
#0| CHo|€= 7t 2o FLC,
‘ button1 | | button2 |

12. labell & Z&/3tL|C},

13. REZ D AM2| 55| Properties & 0i|A

Text 2| 72 Starting Segment =
FggL .

B MiRImumsize
Modifiers

Padding
RightToleft

Size
Tablndex

A [=] =] = == . -
N TextAlign (Starting Segmenﬂ
3 4 AU eeComg
UseMnem
UseWaitC
Visible
Tawt

14. Labels 2 2t 3, Checkbox, button1, button2, Dialog 0| CisiA = o] 1Yt &

o= 2 HE HISHY Text 2

ate sy

uu
Private
0,0,0,0
Mo
88,13
0

Tag
I st s

HJQ
ret

Dialog Element

Text

labell

label2

Starting Segment

Ending Segment
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label3

checkBox1

button1

button?2

Form1

(PROCESSNET GENERAL)

o

o Automated Hose Contact Pl...| = || B |{ui3|

Starting Segment |

Ending Segment |

Interval to Hose #2 |

o B
\[] Offset Contacts Used !

QK Calcel

-

Interval to Hose #2

Add Offset Contacts

OK

Cancel

Automated Hose Contact

Tip: 74247t gl 9% & o/ o Rg 228

o
2
o
o
1o
HU
LI
N
g

m

tn
s
o

15. CHO[2 29 Fdaao 7|9t fIXE QEZ 7 20| M=ZeUC.
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Tip: Visual Studio = 0| THAE =9

4
N
o0
o

ot alignment 7t0|EE XS gL C,

16. File 0|70l Save All 2 MEISIL|CE, O|Z{2 Z2HE & O OtL|2} Forml.cs 2
XMESE L Ct

Clolg€29f =7| 2t “g2loh|

—

XIB7HR| Co|@ 20| Qmo| TS EAELICE OfN, HAMA, HASUAC thef AFSRIT 2
2 4 YT YLE U0 ClO|YR IO £V|BHS HOlE AU BE ¥4E

) =
x7|3t510, OK HES SRS 00| 7152 Holsh T AEE FoIets Heg sj=ASLICL

Chojg21 Rl=fo| 7|2k Folst

—

1. HAE Colg20 |J=R0M A8t Qe =
Forml.cs 2| Z =7} IDE Project % &0 20|01, 2=E Forml_Load Subroutine 0f
Cist stub 7t MM E LI} O] subroutine 2 C 0 HtAO| A EAEO| MAME|D 2E &

)
2

moict == A0|H, BiE X7|otd IEE 2ok Ol¢HQ XYLICH L2 =20

public partial class Form1 : Form

{
public int BNumStart;
public int BNumEnd;
public int BodyInterval;
public bool AddOffsetFlag;

public Form1()

-~

InitializeComponent();
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2. OOo|gz1 R0 2EoX= =7| BeE F95H7| flot Che 2EE M YLt
3. 2% Co|g21 A== SOt OKHES HE SEHYLICL

4. N322 YYE MZ2 HaE Qtof of2fet 20| IEE YL

private void button1_Click(object sender, EventArgs e)

{

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

Close();

¥

7

BNumStart = 20;
textBox2.Text = "30";
BNumEnd = 30;
textBox3.Text = "51";
Bodylnterval = 51;
checkBox1.Checked = false;
¥

5. ZAE CiO|g21 == CHA| E0tetM Cancel HES HE =L CL

6. Az2z ddE MZ2 Method 2H0| Ofzfet Z0| ZES 4 etLCt,

private void button2_Click(object sender, EventArgs e)

{
Close();

7. File H570| A Save Form1l.cs & MEHSHL|LC},

j32E =d3= O o[22 RIS LI,

O|X|, B3 22| Subroutine 20| Subroutine 2| MZ& Instance £ 4-d5t0], A2 E HAHUZ
Ij CHO|YE27} EO0|E2 Ho|g Z{QlL|C},

O3 2E O[&3t0] Cto|E21 A= LIEHHZ:

1. MXME=l ProcessNetTutorialCreateSolidContact subroutine 2| @& T E S S2AFSHL L

2. ThisApplication.cs 0 SAISH ZEE £0
ProcessNetTutorialCreateSolidContact_WithDialog 2 Z subroutine 2| 0|&&
el gt

OHL

o
-

ot

I

nx
(o]
rlo
me
=2

b 20| £0| 107 ZEE XM subroutine S F$fL|Ct, ZtZtof Clst
|
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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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07| OfX HtO|€=1 A= SROM ALEAZ 4tS Y™ =22 St=
A A3l & LTt

OE
il
EN
mjo

= =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|ME Forml o] MZ22 QIAHAE MMsT A4S EO0|EE SIJASLICH if 22 M%Xfﬂ
SES HAEY AYLICL AMEXI7F OK E SEY 82, ifE 2 AdlE AYLCH =3
NumContacts 2t 22| B8 Mg AYLICH O B WHEl contact O /TS

FASHH. if 22 =8 50A ERLIC

= =3 3:

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

0l 7|0f| A= Segment =0f CHSH HE X
CIO|YZ 10| AFEXR}Z Qs Zrat shy|

— ==

= =3 4:

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

if (MyForm.AddOffsetFlag)
{

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

Contacts H|22AE NI sl= X| Ot 8t=X| G{EE X-||3_0FL_||:|- AFEXF M3 BtAZ
MIAUCHH, if AAZ 0] H-ELICH

=2od

= 35

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

2 712l Contact O] $HEIA=RIE &Qlot= & HAIX|7F RecurDyn HIAIX] FOA ALEXHOYA
2oL £, 7HE HZEES| if 20| EYLILH (=8 1§ FU5HMR.)

=,
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4. File H=0| A Save ThisApplication.cs £ 22/3iL|Ct,

CHo|2E T RS0l HAE

—_
—
O
m
2t
Ot
m
=
=
o
=
L
)]
(sl
2t
=2
R
=2
Id
I
ox
|_
N
Q
r
Ral

Al SHOIgL|CE, of|2{Lt 217t QUCHH,
SE2 =0Ist0 gL Ct. Build H50|Al Build Solution & ME{BtLICE,

2. Customize T°| ProcessNet(General) 150|A Run & ME{SIL|CE,

3. Z|AEO0|AM ProcessNetDialogCreateSolidContact_WithDailog 2= AlZ-2 OO|&l0]

HOJX|H ProcessNetDialogCreateSolidContact_WithDailog & ME{SIL|CE Run HE 0
ProcessNetDialogCreateSolidContact 0| 2 E/L|C},

4. Run ; %élolzﬂ-l E|‘_ :I.E‘IE Q%g :I.EE,IJ—I_l' 7EI-O| o Autornated Hose Contact [~ |[- & |[w3m]

Clo|Y g2 QHtA Y XlL|lC
|- |E§ - |- EO:I = | |- Starting Segment 20

5. 71& #4E= AM8dH7| 28 OKE SELIC Ending Segment 30

Database £0|A M=l 11 7§9| Contact & ZQlst
11 7H9| Contact O] 4 E|CH= =t
0| A|X| £ RecurDyn HA|X| =2 &o|A ZHQISHL|CE,

! Interval to Hose #2 61

Add Offset Contacts

QK | | Cancel

6. RecurDyn 0| Undo SI&HZE Z2I510] MMt
Contact 22 X1 A2 E CHA| HHA|ZLIC
0|} Add Offset Contacts XA 2fA S A3 TL|CH,

7. Database &0|A 22O F7HEl 33 79| Contact & 22151, 33 72| Contact O]
M| ACHE 221 HIA|X|S RecurDyn HA|X| &2 Z0o|AN =QIBtLICE,

8. O[T A&t AlZgo|de ANtE =/TLICE. File Hw0A Import & MEISILICE ECHR
H®E 0|83l MY HAS RecurDyn Animation Data File (*.rad)2 2 #ZstL|Ct,

4WD_Loader.rad ItY 2 MESH = Open 2 &/ 2L|C

9. ProcessNet Manager &2 EH&LCH,
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Chapter

Plot XS

of oM o4 7H2| Plot HOM &+ 7H2| Plot & ZHS A YLIC.

= X HME J2|A E|l&= Plot2 A0 JHEH QI segment-to-segment contact O CHet AXHE
20&E AYLICH Force 7t 2dlsIX| Q= Contact 2 HHMESZ Plot 2 2% d2|1X} ke
HIO|EBHS EOiFL|CH, & B Plot 2 A Contact Force Of CHSI0O] X 52 A|Zte 2 £1
label 2} scaling =812 7MY E AR LICE

» S HME J2[A Z[= Plot2 X, Y, 252 +H2AE 225t MAHAQl hose-to-hose
contact Of CH3H Z20tE EX{E A YLICE

22X

- —1

22 Plot 2 12|17 YI8HA ProcessNet @S A At2S{OF T|=X| HiSLICt O]
WA= ChEar 22 i8S HiSLIC.

» Plot Data Lt&o| ZE

» RUFOE HO|HE EOFT| {3t 7|s

= 0{34 Plot &2l HIO|HE 2|7 ¢t 1

= HOHE 7|== o KHES MY 473

2
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Clojg€z19| 4y
Plot ©f TIOIE|S H3ev| I8, AH8Rt ol 2k 22/ Cf2 Clo|221 =9rt Bagdt,

o
O] Co|g 2= WdE X W CHo[2=et Of H|RS22, & BN CO|E=2E FAISHO]

—

ddg AYLIL

Mz2 Co|gz1 =R Yg5t7:

ect Explorer 2| Forml.cs 2|0|A 2EX OA HES SE/5IY

1. ot2f U= Proje
MERSHL|CE, (CHS CHAIS2 ofzfel O3E &M g.)

Copy £

2. ProcessNet 2[0|AM QE2Z 0O}

4o

3. Forml - Copy.cs £ ME{SID O|F 2 edit LICH

4. Forml - Copy.cs 2| 0|2 Form2.cs & HZAYLICI

Step 1 Step 2 Step 3

Solution Explorer * 01 X Solution Explorer * 0 x Solution Explorer > O x
@lo-seamlr=- " @lo-s¢cam|p= " @lo-seamlo s

Search Solution Explorer (Ctrl+;) P~ Search Solution Explorer (Ctrl+;) P~ Search Solution Explorer (Ctrl+;) P~
] Solution '$WD_Loader' (1 project) fad Solution '4WD_Loader' (1 project) % Solution '4WD_Loader' (1 project)
F AWD_Loader 4 AWD _Loade 4 AWD_Loader

b S Properties b Propert |':,| Build b J Properties

b =B References b =B Referen Rebuild [ =B References

b b E=] Formla b B Forml - Copy.cs

I < . Clean
b pen b o Thishp| b [ Forml.cs
[ < Open With... View b c# ThisApplication.cs
Analyze

<>  View Code

[e View Designer Scope to This

#3  View Class Diagram Mew Solution Explorer View

+
Scope to This ., Show on Code Map

MNew Solution Explorer View Add
# Show on Code Map i Manage NuGet Packages...
Exclude From Project £} Setas StartUp Project
¥ cut Debug
Solution Exp 0 o Solution Explorer Source Control Solution Explorer RFTRESTIIES
X Delete % Cut Properties
Forml.cs Fi Rename AWD_Loader Proje ﬁj Paste Form1 - Copy.cs File Properties -
=L | K Properties o= | & X Remove = #
Build Action Compile Project File Rename Build Action Compile
e ta Mutnut Diree Do nat Draiact Eoldar T T, P e tn Nutnut Dirse Do nnt can
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MZZ CHO|E21 =9 37| &0}

1. Form2.cs & E&510] Lt&S GLICH
Croj€=1 &A A=S7b LIEFELCE,
2. View HF0M ZE JAE=2F 27| 2|5} Code & E4BILICY,

3. ZEOM "Forml1l'S O "Form2'z 2= QAAEHAS WNELC Of7| A= OF2fof|Af

H0l= AME 3712 AAHAE YL

LL—L—=2

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";
BNumStart = 20;
4. 2EZ JE0|M 20|& ZHNE Project Explorer &9 R T
. = o - . @l o-secamlo s
FOI’mz-DeS'gner-CS '?"l O"A_i 2%_—7 I:Il'_l_ﬁ tHEE %él OI—I' Search Solution Explorer (Ctrl+;) P~
S 2 MEHSH|C fa] Solution '4WD_Loader' (1 project)
< Open = Y |CH. 4 [ AWD_Loader
b J Properties
[ =B References
b ES] Forml.cs
4 [F] From2.cs
™ Forml - € Open
b 2 Forml Open With...

b c* ThisApplica ¢3  View Code

&

Wiew Class Diagram

Scope to This

Mew Solution Explorer’
#.  Show on Code Map
2 Delete
Solution Explorer Iﬁ & Properties
Form1 - Copy.Designer.cs File Properties -
%5 0 |
Build Action Compile

T ameta Midnod Nhirar Na nat came
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5. "Form1'Z CiA| ZOIM "Form2'2 Z& AAHAE WXL Ch o7|M= Of2fof| E0|=

ANME 2709 AAEAE o oF gLt

partial class Fermt Form2
{

private void InitializeComponent()

{

this.Load += new System.EventHandler(this.Fermi—tead Form2_Load);

this.Resumelayout(false);
this.PerformLayout();
¥

6. IDE Project Editor & 2|/0|A| Form2.cs

[Design] ®S Z2/gLICt

7. TdR47t gl CHO|YZI9| OFF XO|LE S8/5t0
A

Chojgz =25 MLt

8. 3IEHO| RLEZX 3ILo| Properties 2 = 0A

Text £ Automated Hose Contact Plotting £

F=EeL k.

9. IDE Project Editor 2= 20|A Cto|gz1
PERol 28 HE SE3 T E2f13510]
CHOJYZT9| {22 O|50| 25 EO|EE

Chojgza =22 27|15 ChAl =¥ HCh

10. Add Offset Contacts 2 S2lstL|Ct,

11. Properties ¥/ =20 A Offset Contacts Used =

+3EU

12. File 70X Save All S MEHSFL|CE

Properties * 1 X
Form2 Systemn.Windows.Forms.Form -
=005

Opacity 100% -
Padding 0,000

RightToLeft Mo

RightToleftLayout  False

Showlcon True

ShowInTaskbar True
Size 300, 300

SizeGripStyle Auto

StartPosition WindowsDefaultLocatior

Tag

Auh‘amated Hose Conta

TepMost False

TransparencyKey |:|

UseWaitCursor False -
Text

The text associated with the control.
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Contact Force 2| Plot 44

O|X|, ThisApplication class 0| A {22 Subroutine 2’4-ds| 2 2 & L|Ct.

MZE subroutine A435}7[:

1. Ctg RE BEES ZEAst F, ThisApplication class 0 £Ast IEE M QUTHL|CE (Tip:
CE subroutine O] Ot class 2t0fl O ZEE & sof 2tL|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");

// 11111111 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++)
{

if (String.Compare(contNum[contNumlIndex], ") != 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);
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RN EZ22 F 742l Command & ALEXIAH MER Form2 =25 ddst EAFEL|Ct,

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

// Open the dialog
MyForm.ShowDialog();

—

f AAE2 AEAZE OK HES 2EE AQAX| T AAX|0f W2t ZEES AAYX| o
PEPS

ZRE ¥t

// If the user clicked OK:

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

s 2=

rir

YEE E YoM TIMEOf CHS Plot BIOIEHE A =0, AH=22 Array O 2

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

HOIHE MERLIC
CHS dE2 21F AT Plotting RI=2E SHSIAIZLCH

L RE= Plot Off CHSHA HIO[E Q] £&XQl 0|F

mjo

kX & String 2| Array & 2E

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

ZLICE 3 Array £ CHO|2200] e g0 et 2E £, oE S0 AASAE

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)

{
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Ch2ol o|2{gt HHE2 OIO|E Q| 0|20 2[sHA Plot HIO|E{E ZHABILICH 1 O|&2 Plotting
Database window 0 20{X|= Z10|04, separator 2XAtQ! /S AM2SI0] LIEHHL|CE,

OX|eto =z, CHS HEH2 Plot A=R0|AM HIO|HE J2|A ghLct.

// Plot vs. TIME
plotDocument.DrawPlot(“Force (N)”, TIME, contact);

N
El

t2 S ML

3. Build 50| Build Solution S MEHSHL|CE,

// Get the contact data for this segment

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

Z2E| SlHA == Subroutine 2 HAES}|:

1. ®Xjo] 24 ZYS ZESIHA RecurDyn R 2 =R 2 EORSLICL 12|31, Plotting &2
E LT},

2. Customize #°| ProcessNet(General) 10|\ Run 2 2. Automated Hose Contact Plots... = || & [
% Eﬁl _6‘;!' L_l EI-_ Starting Segment 20

Ending Segment 30
3. diY =Z0|M ProcessNetTutorialPlotData £ Ei3tL|Ct
Interval to Hose #2 51
4. Run % |A_-| E—| St L—l EI‘ Offset Contacts Use
0K | ‘ Cancel

5. Dialog2 ClO|Y21 JAAZQ0|M 7|2HOl MOAHE £E58
+2t5l 1, Offset Contacts Used & M| 33tL|LC}.

Ct21F Z2 Plot O] E.0{0F BtL|Ct, (RecurDyn Plot 2| AIO|=E ZHSIAMAIR.)
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00| Ottl Z+= 71Xl Contact Force =0 CHSHA T Plot 22 112|7|:

1. ZEE Ct33t 20| HARLCL
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;

// 11111111 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";
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[contNumlIndex] + "/FM_SolidContact");

7 7 7

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

int j;

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;
¥
==
¥

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

O|Fl, RE £ BiLto| Array ©f HEfz & Glo|E0] of¢ 2Xe mBIA £0f, 00| OfHl Zte
7| ELch, ®3t, 0] A=£ 00| OfLl 2+2 JHEI Contact Off CHSh X2t OFx|at Azt
J|= et

El

tdS Mgk

Build 0|+50{|A Build Solution & MEiTHL|C},
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Plot A{4l9| 7iM

A0l 2tZE OFX|9f Plot 2 O H{TELH HS F&5hA EOojFLCh 2Lt 03| 7id3l0F
2 OX|7} ASLICE Plot o] EtO|EXt = 2t, = Ef0|S2 X[FEX| F%en, AlE20|d AIF2
OjFs| &1 o2 F=0 =H0| AN UK HEUCL OlM, ProcessNet 7|sSS 0[&3t0 &
il Plot Off CHolM 1 MAS +=Fsi 2ZSLICL.

Plot 2| A{4&] 7fMSt7

#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[contNumlIndex], TIME, contact);

¥
// Get Chart object and format

IChart Chartl = plotDocument.ActiveChartControl;

Chart1.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 & Mol O|F MMM A A=l timeAtFirstContact I} timeAtLastContact H4-52
0|23l Chartl.AxisX.Min It Chartl.AxisX.Max 2 H|¢tsl|OF StCH= Z40f QO|8HAA|2.,
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3. Build 050 A Build Solution 2 ME{StL|C},
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// Get Chart object and format

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

// 1111111] 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[] zSum = new double[TIME.Length];

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 contNumlIndex = 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;
b

1. of2fo| A= ZEE Subroutine 2| E 2 If MAZ 20 &AL CL.
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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] = zSum[j] + contactZ[j];
b
b

b

// Plot vs. TIME

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

// 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;

2. oigs Mgyt
3

Build 070 A, Build Solution S ME{gL|Ct,
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5 HW Plot H|AES|7|:

F HR Plot 2 2% SITF =20 2 AYLICE (Ol Btiiz, R HR Plot 2 RLESR ST
R0 E/SHCEL) J2iM, & 712l R= 25 02{7F 80| Eojof gL Ct.

—

» Home %2 Windows HF0{|A Show Left Windows £ MEiSH Ct20| M2 Plot
= 20|M MZ2 ProcessNet (132 E HAESILICE,

Ch=1t 20| & 7HS| Plot O] 20{0F &L Ct.

Hose Contact Force

3.0
0.0 ! e
~ e | WA AN I
SN A W
. 1 ¢/ T e \
.0 \ y
= | & =S 4 X
z N ™
o 20.0- —_— o e
5 s oo
1 15.0
g — Contaci26a
E Contact27a
G0 MW\\‘ — Contact28
ContacizBa
5.0 A <R Contact2s
mA R TN Contactzsa
0.0 e ‘\,_,—r Contact30
—Contactz0a
ils is 2l
Time (sec)
— X Sum — ¥ Sum — Z Sum

Total Hose-to-Hose Contact Force

Contact Force (N)

MW

Time (sec)

52



4WD LOADER TUTORIAL (PROCESSNET GENERAL)

Chapter

VSTA T E H3}

O oMz O|F2| VSTAOAM ot AES General ZEZ Hetd= MEE HiE AYLCH

202X
=

VSTAO|N dde ZEE General IME ALEE & AT AEE Hetdl=s IHEE HiEUCH

®
oy 20 A

5

HI

53



4WD LOADER TUTORIAL

VSTA Z.C X

Visual Studio 0| A| ZZHME H7|:

1. VSTA Project 7 EXfdt= EHHEEE Ol LT
Document)\ Visual Studio 2015\ Project\ 4WD_Loader).

(PROCESSNET GENERAL)

(Y HZ: C:\ Users\ <User Name>\

2. ol?] EHEZZ 0|5 = 4WD_Loader.csproj It2 S Visual Studio ZZ 10| Ot

CHZ Text Edit program 22 Open gtL|Ct.
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<PropertyGroup>

BOCH4F/SEFBC </ PrajectFypeGids>
<Configuration Condition=""$(Configuration)' ==
<Platform Condition=""$(Platform)' == " ">AnyCPU</Platform>
<OutputType>Library</OutputType>
<NoStandardLibraries>false</NoStandardLibraries>
<RootNamespace>Loader</RootNamespace>
<AssemblyName>Loader</AssemblyName>

>Debug</Configuration>

<ProjectGuid>{24C91D44-F891-47E7-B8A1-B422B35B5C7C} </ProjectGuid >

</PropertyGroup>
4. =& UHES MYLLIC

5. A9 ZHZ 227X 4WD_Loader.sln ZZX E £ Visual Studio
StLICE,

VSTA z+H

1. Solution Explorer 0|A ThisApplication.cs 2| 4

2t2F ProcessNet IDE Z Open 4% Visual Studio T2 2

IZIZ2]#OZ Open

geto] 2t

A
m

c* ThisApplication.cs

[ b

Sheof Qi

1Y Thisfpplication.designerxml |

b

ThisApplication.designer.xml It 2 S b

AR

#z ThisApplication
v Accert

= TestAttribute

*z TearDownAttribute
#z SetUpAttribute

#z CategoryAttribute
#z Ignorehttribute
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2. ThisApplication.cs 0| %= VSTA generated code O|2}= 0|£°| region € &
APH| gL T

3. VCommon Variables 20| Ct31t &2 ZEE YHetL|Ct

#region Common Variables

FunctionBay.RecurDyn.ProcessNet.RecurDyn.IRecurDynApp app = new
FunctionBay.RecurDyn.ProcessNet.RecurDyn.RDApplication();

static public IApplication application;

public IModelDocument modelDocument = null;
public IPlotDocument plotDocument = null;
public ISubSystem model = null;

public IReferenceFrame refFramel = null;
public IReferenceFrame refFrame2 = null;
#endregion

4. Initiallize() HMEE Cts 1F 20| gLt
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#region Common Variables

FunctionBay.RecurDyn.ProcessNet.RecurDyn.IRecurDynApp app = new
FunctionBay.RecurDyn.ProcessNet.RecurDyn.RDApplication();

public void Initialize() //Initialize() will be called automatically before ProcessNet function call.

{
application = app.RecurDynApplication as IApplication;
ication =R BvrApplicati TApplication:

modelDocument = application.ActiveModelDocument;
plotDocument = application.ActivePlotDocument;

if (modelDocument == null & plotDocument == null)
{

application.PrintMessage("No model file");

modelDocument = application.NewModelDocument("Examples");
if (modelDocument != null)

model = modelDocument.Model;

Thank you for participating in this tutorial!
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