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RecurDyn A|Z}S)|
RecurDyn =

1. RecurDyn S A#TiLICE

2. RecurDyn 0| 2l =|HA| Start RecurDyn

CHoh&AEZE LEEFEFL|CE,

3. Model Name
Yzt

Q20| Excavator =

4. Unit S MMKS A 2 HATHL CL

5. OKE =2 M Z&S ddgLct

23 g5

= File 050X, Save As & 22/5l0] Yst=

ProcessNet A |25 |

ProcessNet A|%fot = 7|3} 57|

1. ProcessNet 2| % 7|L&Z(IDE)E
=0{7}7| 2[3{M Visual Studio &
AL ct (FE2| 22 Visual Studio
2015 Express HT 2 7|fte=z 2
E|AELICH)

2. Visual Studio 7| 2 Z|H2 File 0 70|A New HES

3. New Project CtO|Z =7} &
MERSFL|CE,

- 0

FEL

Start RecurDyn x
~ New Model
Name Moden ‘
Unit  [MMKs(Millimeter/Kilogram/Newton/Second) [+] [ setting |
Gravity |y Wq
Open Model
Re(:nl Models
4WD_Loader.rdyn 4WD_Loader_Start.rdyn 4WD_Loader.| rdyn
]
. /] Show ‘Start RecurDyn’ Dialog when starting
[©) -| AtStH | I-
2|X|0ll Excavator.rdyn 22 X{Z&tL|Ct,
B start Page - Microsoft Visual Studio
File | Edit  View  Debu eam__ Tools _ Architecture  Test  Analyze  Window  Help
I New 'II 3 Project... Ctrl+Shift+N I
Open ' | B WebSite.. Shift+ Alt+N
Close % Team Project...
Close Solution D File.. Ctrl=N
Save Selected Ttems Ctrl+S Project From Existing Code...
e —— Tsur
Save Selected Items As... Annour!
Wi save Al Ctrl+ Shift+S Studio 2
Export Template... Visual §
NEW TH
Source Control 3
Page Setup... Unity
Print... Ctrl+P Unity
Account Settings... Afew
Unity. T,
Recent Files » the rich

B kit

Alt+F4

Ao y9R4 7|HI0|7| [ 20| VOR4A = AMEHSIL|LC},

22 2 Project£ 2

NEW TH

gLt

SFMSHLICE 017|A RecurDyn 2| H{F 1} GH= Template £

Note : ProcessNet Project & &4l

23 A Templates O] 2O &ILICE,

f RecurDyn 2| H{7 1t
B ProcessNet OfE2|7|0|M0| HO| ¢t Z|= F27t

SHF A ALSHOF SfLICt, Thef MOl CHE

2h A BtL|CE AX[SH RecurDyn 2 H{ZTHO]
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4. Templates -> Visual C# -> RecurDyn & &S 2HL|Ct, 12| ProcessNet

Template ¢! <RecurDyn Version> ProcessNet CSharp Project O}0|20| 20| =0

New Project ? X

b Recent .NET Framework4.52 - Sort by: Default k<
4 |nstalled

4 Templates <No description available>

P Online

w V8RS ProcessNet CSharp Project Visual C& Type: Visual G5

4 Visual = w V9R3 ProcessNet CSharp Project Visual C#
b Windows

Web G V9R4 ProcessNet CSharp Project Visual C#
Android

Cloud

Extensibility

i0S

LightSwitch

Office/SharePoint
RecurDyn
niverlight

Test

WCF

Workflow

b Visual Basic

Visual F#
b Visual C++
SQL Server

= v

Click here to go online and find templates

Name: Excavator

Solution: Create new solution v

Solution name: Excavator [V Create directory for solution

Name, Solution name Of Excavator 2 &3t Location 2 2|o| {[X[E =

LS OK & F+&UIC

- | Browse... ]

[[] Add to Source Control

0| SEYLIC

=

MM

Jz2|sH of2fjet 20| Excavator Project 7+ 4§440| ElL|Ct,
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Code  Descrption
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The name of the file containing bude, cenfiguration, and cther nfoemation about the
project
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6. File - Save Excavator £ Z&/A| ProcessNet ZZHMEEZ X atL|C},

O™ ProcessNet OHZZ[H OIS WE5H7| fIet E=H|7F 2R &S LICE
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Clolg€21 d-dat|

o . Solution Explorer =E
*H EI-OI%EJ -?I;IE'I' A°HA°'|°|-7I @l e-cedm|F=8
Search Solution Explorer (Ctrl+:) P
[3] Solution ‘Excavator' (1 project)
1. Visual Studio 2| Project £ e
L] Rebuild
Explorer &0jA OFRAQ| P Clen
View »
eEZg ZaAYL Lt :

Scopeto This
& New Solution Explorer View

o .
2. Add - NeW Item = % é! ?:!- L‘l El'. # Show on Code Map
Add vl Newkem.., Crl+Shift+A
#  Manage NuGet Packages... 'O Existing Fem Shift+ Alt+A
k=] i g e
3. EI' = J_-'" = Ol Add New £ Set as StartUp Project %5 New Folder
Debug L Reference..
= o — Solution Ex| Source Control 4 Web Reference...
Item CHO|Y 21 AO| LIEILIH )
- ER=3
Windows Form O}0| 22
=als o
=25l Name 2
- ol .
ExcavatorDialog £ 2 &aL|C},
Eo =35
4. AddHES SEHIYLILCH
4 Installed Sort by: Default -| &= Search Installed Templates (Ctri+E) P-
4 Visual CZ It C* a . .
|;uca d L % Class Visual C#Items Type: Visual C& Items
ode - A blank Windows Form
Data . -
Interface Visual C# Items
General
b Web Wind F Visual C# 1
Windows Forme indows Form isual C# tems
WPF ] .
SQL Server User Control Visual C# Items
Workflow
Component Class Visual C# Itemns
b Onling
User Control (WPF) Visual C# Items
About Box Visual C# Iterns
ADQ.MNET Entity Data Model Visual C& Itemns
Application Configuration File Visual C# Items
Application Manifest File Visual C#Items
Assembly Information File Visual C#Items
Bitmap File Visual C# Items
-
Pl P e [T
Click here to go online and find ternplates.
I Narme: ExcavatorDialog I

Add Cancel

5. Windows Form & 9/3t &7 =29l ExcavatorDialog.cs[Design]0| Visual Studio
Project Editor 2 =<0 L}EHZLIC,
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0 Excavator - Microsot Visual Studio Y4 &8 qua P e B x
Fle Edt Viw Pujer Duid Deboy Tewn fomm Took Awhmecnse Tex Ansbze  Window  Help sgin [
Q-GMP|9-C | D - - b san- |

s TR
B

&1 Solutien Excavator (1 prepct)

P

Encavator
b F Propeties

R 0 I
)
Tue
)
100%
0000
. No
igheTes Fake
e
Entin Solution - | 0Erors | & 0Wiamings | @ OMessages | Buld - InteliSense - emch ron Lit 2-laa o
Code  Description Project Fae Line Ao
WindousDet L ocation
ExcavatorDisiog .
Text
Tnetes aszacisted with the conrol.

6. StH 2AZ M| 9= ExcavatorDialog CHO|Z 215 Z2!HL|Ct,

7. 3} QEZ 3}Tto| Properties Windows 0 ExcavatorDialog 2| H 7} LtEtLH=E|
07| M size & 480, 800 22 HTL|Ct

8. [O}EH7IX|2 FromBorderStype 2 FixedToolWindow 2 7d%tL|C}.

Properties * 0 X

ExcavatorDialog System.Windows.Forms.Form -

En|ns #

Size
The size of the control in pixels.

MinirnizeBox True -
MinimumSize 00
Opacity 100%
Padding 0,000
RightTolLeft Mo
RightTolLeftLayout False
Showlcon True
ShowlnTaskbar True
Size 480, 800 |
SizeGrip5tyle Auto
StartPosition WindowsDefaultLocation
Tag
Text ExcavatorDialog
TopMaost False
TransparencyKey |:|
UseWaitCursor False
Window5tate Mormal
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ForeColor ControlText
FixedToolWindow |

HelpButton False

lcon F_il (lcon)

9. 3B 2% MTHO|A Toolboxst Toolbox| 927N Z —
OlsAlZLCH O2{H Clo|gd21 fI=® H'IE/ 7|Et Search Toolbox
H|=3t Moj7|s2 =712 = e w7t 2T L Ch Panel

PerformanceCounter

PrintDocument

Note : Toolbox 7t EO|X| Q&= ZS View - Toolbox &

=L,

10. Common Controls =Z0{|A{, PictureBox 2 =&/t
< dAStX} St CHO|E 29| AE ez

Label € Drag & Drop & $¥gfL|C}.

PrintPreviewControl

PrintPreviewDialog

%o DR

Process

11. Md3st PicureBox £ MEHSIL|CE,

12. Otzfel OZMH Q2 olto| Properties E0|A Image 2 & ol A

SE L

rir
]

Select Resource & 0| 2HstL|Ct,

Properties *AX

pictureBox1 System.Windows.Forms.PictureBox

E !1" ‘ﬂ ; | # Resource context
Anchor Tap, Left - () Local resource:
BackColor ] Contral
Backgroundimage D (none) Import... Clear

Backgroundimagel ayout Tile

Project fil
BorderStyle None @ roject resource file:

ContextMenuStrip (none) | Resources.resx W |
Cursar Default
bock None ltnone) |
example
Enabled True
Errorlmage El System.Drawing Bitmap
GenerateMember True
e = m
Imagelocation
Initiallmage System.Drawing.Bitmap .
Choose Image...
Image
The image displayed in the PictureBox.

13. Select Resource %0 A Local resource HES 22510 Import HES Z2/etLC},
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15.
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17.
18.

19.

20.

21.

22.
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Open CHO[Y =27} LIEILIH CHO|YH =0 ASY 18 mtes MEighL|ct (T2
“<InstallDir>/Help/Tutorial/ProcessNet/General/Excavator/Excavator”
0l Excavator_1.png 2 ZX&tL|Ct.)

ME3H 20| MEO| B S HOISHOB OK HES ST

H =

Properies 0| A| SizeMode = AutoSize £ #7351, Location 2 0,0 22 &HTtLCY,
Location 0,0

Locked False
Margin 3,333
Maximumsize 0,0
MinimumSize 0,0

Meodifiers Private
Fadding 0,000
Size 460, 761

SizeMode AutoSize

Toolbox & MEHSIL|CY,

Common Controls S=0{A{, Label 2 22/t £ dA 50X} §t= CiO|Y=9| 2l
MEH1Y O Z Label 2 Drag & Drop & $&gtL|Ct,

—_

445t Label 2 MEiSI Properties &0 A Text 2| 2t0f CAD File Path £ st
2

Location 2

Hdg
Location 12,17
Locked False
Margin 3,030
MaximumSize 0,0
MinimumSsize 0,0
Modifiers Private
Padding 0,000
RightToLeft Mo
Size 83, 12
TabIndex 1
Tag
Text CAD File Path

CIA| ToolBox £ AEiSH & Common Controls 220 9= TextBox & 22Ist &
Label 2| 2E2Z2|X|0f| Drag & Drop 2 &2t L|Ct.

REZ &}tho| Textbox1 2| Properties 0|\ Location 2 108, 14 & Name 2

tbPath £ {2351 Size = 260,20 2 YTILICT,

Buttonl1, Button2, TextBox1, TextBox2, TextBox3, TextBox4, TextBox5,

TextBox6 Of CHSHAM = 2fo| Igur SUst HHoz rhg #E FZSH0 Text 2t Name 2

Y 8o

Dialog Element Text Name Location Size

Button1 btSearchPath 373, 12 75, 23

15
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Button2 Import btimport 15, 53 433, 23
TextBox1 HydraulicCylind tbHydraulicCylinder 161, 251 110, 20
er
TextBox2 DippersStick tbDipperStick 68, 364 110, 20
TextBox3 Crank_Link_L tbCrank_Link_L 312, 402 100, 20
TextBox4 Crank_Link_R tbCrank_Link_R 170, 468 100, 20
TextBox5 BktTrLink tbBktTrLink 243, 428 100, 20
TextBox6 Bucket_Joint tbBucket_Joint 282, 508 100, 20
TextBox7 Bucket tbBucket 258, 614 100, 20

23. ?lo IS WSt of2fel Jgut 20| Cto|E=7F 2t E NS =l + UASLICH
E

24. File — Save ExcavatorDialog.cs HES Z2/5iA Save & &lEtLICt,

ExcavatorDialog b

16
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Note: Winform 22 Ag¢t CIO|2 2= AREARS| PC 2HZ0f M2t A 7|Lt X7 Cia Ch2A|
LIEtE 4= US LI

=]

ClolE29f =7|2h8 “g2lsh|

X|Z27HX| Co|¥ 29| o2 F4StFSLICE O|N| EAEBIAQ AMEXIZF ¢S 28 = JEE
HE FIM6t0 HES = O|HIEE Holgt AYLICt, 12|11 ProcessNet &+&
|.

CHO|Z 2304 AFS

Crojgzd Bl=R2| =7|gkd Felst|

1. Project Explorer 0| Af Project Explorer
ExcavatorDialog.cs = MEiSH 2, QEZF = 5EEA
HES 223 LICh View Code S MEH 3} &l Excavator
i ol A A - 4_---- =d| Properties
ExcavatorDialog.cs 2| &4 F L7} s 3l References
Project HXA0| LtEFELICE - [ Recurdym
L ] ThisApplication.cs
2. HEYO CIO|Y=1 Y=o AHEY HEE 4 res
-
Q=S| T}, - %] Excavator (1 Open
- % Excavaton Open With...
*  FunctionBay.RecurDyn.ProcessNet = [E] View Code |
ProcessNet 2| &+=E Ar83t7| 9|3t 5] View Designer
Reference 2!L|C}. |

= IApplication & RecurDyn & 2I4/5=0 AL&3%t= Interface YLICt.

» strFilePath 2} StrExcavatorPartName 2 Excavator 2| 5 Xj2| o|E1} B X0
Ci83t= CAD It =2 Subsystem LtO| HZQIL|C},

using System.Windows.Forms;
using FunctionBay.RecurDyn.ProcessNet;

namespace Excavator
{
public partial class ExcavatorDialog : Form
{
IApplication application;
string strFilePath;
string[,] strExcavatorPartName = new string[7, 2];
public ExcavatorDialog(IApplication app)
{
InitializeComponent();
application = app;

17
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Project Explorer 2| ExcavatorDialog.cs It22 2251 QEZ HEZ 228 ZF, View
Designer S S=otH A 2dot CIO[E 27}

LFEF L], 0066 5 sBlo S8

CHo|Z2 Y2 NOA ... HES g 22t T ™

MES CE 2YY Z9 SEEE USE YU mmEEmL

tZo2 ddE MZ2 e ot ot2fet Zo| REE % Vv e
gt 1 ]

= Folder Dialog %0\ Folder | AZE 7tX|1 2= IEQL|CE

= ... HES 2253 btSearchPatch_Click() &7} 2&i5HA Folder Dialog £H0|
ALt

{

private void btSearchPath_Click(object sender, EventArgs e)

FolderBrowserDialog dialog = new FolderBrowserDialog();
dialog.ShowDialog();

this.tbPath.Text = dialog.SelectedPath;

AATCQL SUBHH YT

Project Explorer 2| ExcavatorDialog.cs It2 S 22/5l1 Q2% H

°| E
Designer HHES &5t

2= =2
25t 2, CHO|gE] =2 &2 Import HHES L& 2250
btImport_Click() &+

G gL,

btImport_Click () &% OI2{0| UpdateDB()zt= 0|22 MZ2 45 MMst

-

et T

= UpdateDB()= CIO|YE] JE0| U= textbox Off YHE HEE XM=

-
gL,

» This.tbPath.text = tbPath 2= 0|52| textbox 0f Y&l Zt
Z2A|MALCE,

o
N
3
ki
o
rir
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= strExcavatorPartName = 2 X2 H{EZ CAD LY %! Subsystem Lt 2| Z=Z2}
O|E2 XNZEtLICE,

private void UpdateDB()

{
strFilePath = this.tbPath.Text;
strExcavatorPartName[0, 0] = this.tbDipperStick.Text.ToString();
strExcavatorPartName[0, 1] = strFilePath + @"\" + this.tbDipperStick.Text.ToString() + ".x_t";
strExcavatorPartName[1, 0] = this.tbCrank_Link_L.Text.ToString();
strExcavatorPartName[1, 1] = strFilePath + @"\" + this.tbCrank_Link_L.Text.ToString() + ".x_t";
strExcavatorPartName[2, 0] = this.tbCrank_Link_R.Text.ToString();
strExcavatorPartName[2, 1] = strFilePath + @"\" + this.tbCrank_Link_R.Text.ToString() + ".x_t";
strExcavatorPartName[3, 0] = this.tbBucket.Text.ToString();
strExcavatorPartName[3, 1] = strFilePath + @"\" + this.tbBucket.Text.ToString() + ".x_t";
strExcavatorPartName[4, 0] = this.tbBucket_Joint.Text.ToString();
strExcavatorPartName[4, 1] = strFilePath + @"\" + this.tbBucket_Joint.Text.ToString() + ".x_t";
strExcavatorPartName[5, 0] = this.tbBktTrLink.Text.ToString();
strExcavatorPartName[5, 1] = strFilePath + @"\" + this.tbBktTrLink.Text.ToString() + ".rdsb";
strExcavatorPartName[6, 0] = this.tbHydraulicCylinder.Text.ToString();
strExcavatorPartName[6, 1] = strFilePath + @"\" + this.tbHydraulicCylinder.Text.ToString() +

".rdsb";

¥

8. ASo= MME M2 T4 ot of2fet Zo| AEE YL,
= CHO|EZ0|A Import HHES 28 Al 443 UpdateDB() &+ atLICt

private void btImport_Click(object sender, EventArgs e)

{
UpdateDB();

¥

9. File 70l A Save ExcavatorDialog.cs & £2/5iA Save & $&lstLICt,

OiS2/A0dE 2SS Ml CHO[E =T = LI Y|

RecurDyn O A ProcessNet OfZz2|#|0|M &
CO|Z 27t RecurDyn Off Z3&&[A St H

e [ CHO|Y 27 LIEHLEA St Rt

=
= Hi=2 AL

OF
=
n

OiE2[AH0|dE 2AUS M CHO[E2T A= LIEHL |

1.

Project Explorer &0 Al ThisApplication.cs IS G & S&/gL|Ct

19
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2. ThisApplication.cs 0|4l CH2a} 20| £0| 10{%l HelloProcessNet() &4-2f
CreateBodyExample() &+

Sta~2 AK|SHL|CE (O 2A KFSAAEl Sh=QlL|Ct)

O O O

3. Of2fet Z0| Run() &+5 2dgfLct,
= ExcavatorDialog 2| MZ22 2IAHAS Y G5IASLCL.

= Application I} MainWindow 2| 7S ExcavatorDialog =220 H=slELICt,

Note: application It MainWindow £ &3O Winform Of|A{ ProcessNet BHMEE AEE =
ASLICE.

public void Run()
{

ExcavatorDialog DialogRun = new ExcavatorDialog(application);
DialogRun.ShowDialog();

4. File H=0|A Save ThisApplication.cs & Z2|5iA| Save & +TiL|C}.

CHo|2E T YEQ0| BAE

X S0HR| 2ot 0fZ2|AH| 00| FYH2 = XFSH=X| HAEG L L

o =

20
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OiE2[A 0] Zdst|

1. IDE & 3ttt Error List E0|A of2{Lt Z107t SI=XE &QIgtLCH of2fLt 2107t QUCHH

=52 QI5t0] +=FgL|Ct. Build 0f 70| A Build Solution & MEigtL|C

Build | Debug Team _ Format Tools  Archit
sf 254 Build Solution F6
I Rebuild Solution

Clean Solution

] Run Code Analysis on Solution Alt+F11

Y Build Excavator Shift+F&

Rebuild Excavator

Clean Excavator

Run Code Analysis on Excavator
Batch Build...

Configuration Manager...

2. RecurDyn 2| Customize ©{°| ProcessNet(General) 1 E0|A Run & ME{SHL|CY,
- -
g o) -
Run RegisterDLL

ProcessMet(General)

3. ProcessNet Manager CIO|ZE StEHe| EE|AEZ0|A Excavator 5t%/2| Run 2
Zelgct.

4. ProcessNet Manager CIO|Z 270 Y= Run HES 2L Lt
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% ProcessNet Manager VOR4

~ ProcessNet A bl

J

X

Run

D15\Projects\Excavator\Excavator\bin\x64\Debug\Excavator.dil @

G-

~ProcessNet Assembly

|

0z
0x

o Ctol€27F 2o - L

>
0%
o

| &l

rir

o
AdAE =

ProcessNet Manager CIO|E21E E&

= Cd

slolstgoR [o|gRE &

|

L|Cf,

SLICH

HydraulicCyinder |
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Chapter
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MEZ& Class € 445t Class L0

o o
o * | Project | Builld Debug Team Tools  Architecture
Pr N SIAE OolEdgl= "HIH 2 HL Z{olL|C .
ocessNet &5 YHot= BES i AL | 18 Add Windows Form..
H 1 Add User Control...
o AHAL %1 Add Component...

MEZ Class 44 o % Add Class. Shift+ Alt+C

o

= +U Add Mew Data Source...

1. Visual Studio 0| Project - Add New Item 2 “dleien cuieshieA
HES 2R, E———

[B  Show All Files
2. Add New Item EI‘Ol %Eljl' I—I'EI'I—l'I:'|_:1 Add Reference...

Add Service Reference...

=

Templates 0|A| Class & MEi5l1 Name 2

PNetFunction 2= 233t & Add € FELCt

4 Installed Sort by: | Default - Search Installed Templates (Ctrl+E) P
4 Visual C# ftems ‘q‘“ Clase Visual C#ltems | Type: Visual C¥ltems
;Dda B An empty class definition
ata
General o0 Inteface Wisual C# tems
b Web
Windows Forms Windows Form Visual C# ltems
WPF
SQL Server a‘j User Control Visual C# Items
Workflow
‘BI Component Class Visual C# tems
b Online -
s User Control (WPF) Visual C# Items
ol

- About Box Visual C# ltems
ADQ.MET Entity Data Model Visual C# Items

[e]
?'j Application Cenfiguration File Visual C# Items

Application Manifest File Visual C# ltems
—cn
] Assembly Information File Visual C# Items
E Bitmap File Visual C# Items
e e [P

Click here to go online and find ternplates,

I Name: PNetFunction I

Add || Cancel |

3. Visual Studio Project &0 PNetFunction.cs 7} LIEILITH Of2je| ZEE
EstL|ct, . Y3 = F=EE ProcessNet 3f+S AMlE [f M0l 7|2X0l

AAZLIL

= IApplication: RecurDyn 2 QIAlSH=0| AL

IModelDocument: RecurDyn {A{Q] 2 2 A
= ISubsystem: T2 FEAMOA AFEE|D U= Subsystem

= IReferenceFrame: RecurDyn 2| RefernceFrame
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= IPlotDocument: RecurDyn Plot 2A{

using FunctionBay.RecurDyn.ProcessNet;
namespace Excavator
{
class PNetFunction
{
static public IApplication application;
public IModelDocument modelDocument = null;
public IPlotDocument plotDocument = null;
public ISubSystem model = null;

public IReferenceFrame refFramel = null;
public IReferenceFrame refFrame2 = null;

public PNetFunction(IApplication app)
{

}

application = app;

b

4. File 150X Save PNetFunction.cs £ ZZ/5jA save & $=SHslL|C}.

]| A

LHEo| Mo

Excavator 222 XSO 2 M5t WHE A4TE ZAYL|Ct
Body Import 5}7|

1. CAD I}21} Subsystem It 2S ALE3HA Of2iQt 22 Excavator ZE 2 4dst= ZEE

gLt
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public void Import(string[,] strExcavatorPartName)

3. O3z g dd% Import()e=0f CHEo| B MRS afUSLICE

modelDocument = application.ActiveModelDocument;
model = modelDocument.Model;

refFramel = modelDocument.CreateReferenceFrame();
refFramel.SetOrigin(0, O, 0);
refFrame2 = modelDocument.CreateReferenceFrame();
refFrame2.SetOrigin(0, 0, 0);

e F7teh M Mol 2o 3ol 2t 252 CAD IRl *.x_t X Subsystem It 2l

.rdsb & Import 5t7| |2t Loop &2 F7tgfLICE.

-+~
*on:

*  FileImport()= CAD It2 %! Subsystem Lt2 S Import SiF= e L|CH

= CankLink R2 CAD I} 2 Import StA| %10 MMs|F7| E0] continue E
ArE8iM CHS Loop 2 HO{ZHLLCY.

for(int iCount = 0; iCount < 7; iCount++)

{
if( iCount == 2)
continue;
model.FileImport(strExcavatorPartName[iCount,1]);
b

5. SubSystemCollection Property & AFESiA| 2 & LJO| = Subsystem 2| List & 25t

ISubSystemCollection SubCollection01 = model.SubSystemCollection;
ISubSystem Sub01 = SubCollection01[0];
ISubSystem Sub02 = SubCollection01[1];

Sub01, Sub02 £ MAAsI= ZEE YT L|CE

6. GetEntity() &5 AtE23A Import & Body & AMst= ZEE FItEtL|CH

»  GetEntity() &= RecurDyn 9| Entity 52 AMS|FLICE.
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= J7|2HO=Z IGeneric O = HIEL|H ASI= Entity O BF0 HFAM & BElZ SE £
AL
=)

AL,

Il

IBody BodyDipperStick = model.GetEntity(strExcavatorPartName[0,0]) as IBody;
IBody BodyCrankLinkL = model.GetEntity(strExcavatorPartName[1, 0]) as IBody;
IBody BodyBucket = model.GetEntity(strExcavatorPartName[3, 0]) as IBody;
IBody BodyJoint = model.GetEntity(strExcavatorPartName[4, 0]) as IBody;

IBody BodyBktTrLink_CylRod_Cylinder = Sub01.GetEntity("BktTrLink_CylRod_Cylinder") as IBody;
IBody BodyBktTrLink_Bucket_BktTrLink_Cylinder = Sub01.GetEntity("Bucket_BktTrLink_Cylinder") as
IBody;

IBody BodyBktTrLink_Right_Link = Sub01.GetEntity("Right_Link") as IBody;

IBody BodyHydraulicCylinder_Cylinder = Sub02.GetEntity("Cylinder") as IBody;

IBody BodyHydraulicCylinder_Rod = Sub02.GetEntity("Rod") as IBody;

IBody BodySub02Mother = Sub02.GetEntity("MotherBody") as IBody;

7. Crank_Link_R 2= 0|£2| Link Body 2} Bucket_Joint Body 0 Marker & ‘4/d5}

g YL,

rir

= Crank_Link_R 2| Second Point 2| 7}0f| PP & & &H3HA ALEXIZ} AHME ZHE =+
UEZE BljofF S22 CAD L2 Import k= CHAIO| Marker & MZE dMsiELICt

IBody BodyCrankLinkR = model.CreateBodyLinkWithRadius(strExcavatorPartName[2, 0], new double[]
{ 5506.1017, -495.8525, 2231.9958 }, new double[] { 5606.1017, -495.8525, 2231.9958 },100,100, 35);
BodyCrankLinkR.Graphic.Color = 26367;

refFrame1.SetOrigin(6060.3717, -207.8525, 1993.4767);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_zZXZ, 180, 90, 90);
IMarker MarkerO1 = BodyJoint.CreateMarker("Markerl", refFramel);

8. Assembly 2 E=°| Ground € BodyGround £ 01s| FLIC},

IBody BodyGround = model.Ground;

9. DummyBody £ 4-d%tL|Ct

refFramel.SetOrigin(5579.2685, -207.8525, 62.560441);

IBody BodyDummyBucketTip = model.CreateBodyEllipsoid("BucketTip", refFramel, 50, 50, 50);
refFramel.SetOrigin(6100, -207.8525, 4200);

IBody BodyDummyDrivingForceBody = Sub02.CreateBodyEllipsoid("DrivingForceBody", refFramel, 50, 50,
50);

10. File 0|50 A{ Save PNetFunction.cs £ 2|5\ save & $=3ElL|C}.
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SubEntity 2 d

1. Excavator QA AFEE SubEntity £ 2435t Z& LIt
2. a2 ™ 0PN 2R Import()&H4=0f of2fe| PV & MMst= ZEE FILELICE,

(SubEntity 842 E F|Z9| Variable Equation ¥M7tX|= 25 Import()&3 L0 O]0{Af
AEE FIILLCH)

IParametricValue PV_DeltaCrankLength = model.CreateParametricValue("PV_DeltaCrankLength", 0);
IParametricValue PV_BucketlointAngleDeg = model.CreateParametricValue("PV_BucketlointAngleDeg", 0);
IParametricValue PV_BucketlointAngle = model.CreateParametricValue("PV_BucketlointAngle", 0);
IParametricValue PV_BktTrLink_CylRod_X = model.CreateParametricValue("PV_BktTrLink_CylRod_X", 0);
IParametricValue PV_BktTrLink_CylRod_Z = model.CreateParametricValue("PV_BktTrLink_CylRod_Z", 0);
IParametricValue PV_BucketlointOriginX = model.CreateParametricValue("PV_BucketlointOriginX", 0);
IParametricValue PV_BucketlointOriginZ = model.CreateParametricValue("PV_BucketlointOriginZ", 0);
IParametricValue PV_Cyl_Amplitude = model.CreateParametricValue("PV_Cyl_Amplitude", 350);

3. PV

i

MMst= A of2fof of2ie| Expression & MMst= ZEZ FItetL|Ct

IExpression Ex_Deg2Rad = model.CreateExpression("Ex_Deg2Rad", "PV_BucketlointAngleDeg*P1/180");
IExpression Ex_BktTrLink_CylRod_X = model.CreateExpression("Ex_BktTrLink_CylRod_X",
"C0S(0.291724-AC0OS(((704.58305+PV_DeltaCrankLength)*(704.58305+PV_DeltaCrankLength)-
10996911)/(-10963694)))*965.471+SIN(0.291724-
ACOS(((704.58305+PV_DeltaCrankLength)*(704.58305+PV_DeltaCrankLength)-10996911)/(-
10963694)))*(-2034.522)+5139.0782");

IExpression Ex_BktTrLink_CylRod_Z = model.CreateExpression("Ex_BktTrLink_CylRod_Z", "-
SIN(0.291724-ACOS(((704.58305+PV_DeltaCrankLength)*(704.58305+PV_DeltaCrankLength)-
10996911)/(-10963694)))*965.471+C0S(0.291724-
ACOS(((704.58305+PV_DeltaCrankLength)*(704.58305+PV_DeltaCrankLength)-10996911)/(-
10963694)))*(-2034.522)+4638.4021");

IExpression Ex_BucketJointOriginX = model.CreateExpression("Ex_BucketJointOriginX", "(1-
COS(PV_BucketlointAngle))*6191.0835-SIN(PV_BucketlointAngle)*1340.8818");

IExpression Ex_BucketJointOriginZ = model.CreateExpression("Ex_BucketJointOriginZ",
"SIN(PV_BucketlointAngle)*6191.0835+(1-COS(PV_BucketlointAngle))*1340.8818");
IExpression Ex_BucketTipLoad = model.CreateExpression("Ex_BucketTipLoad", "0");

IExpression Ex_DrivingForce = Sub02.CreateExpression("Ex_DrivingForce", "0");
Ex_DrivingForce.Arguments = new string[] { "Cylinder.Markerl@HydraulicCylinder",
"Rod.Markerl@HydraulicCylinder" };

Ex_DrivingForce.Text = "FZ(1,2,2)";

4. Expression & MAH3sl= RE Or2fof PV Q| Value & MM3st= ZES FItetL|Ct,

= Expression 2 442 F| PV 2| Value ¢t0fl Y =etLICt, Of2fe] RETL M| Ofzf 2|

=
20t 20| PV Q| Value 440| Expression 22 HZFElL|C},
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Parametric Value List

Parametric Values

DP | MName Value Comment
|_ PV_DeltaCrankLength

0.

l_ PY_BucketlointAngleDeg 0.
l_ PV_BucketlointAngle 0
[ | PV_BKtTILink CylRed X 0
[

0

2

>

l_ PY_BktTrLink_CylRod_Z
PV_BucketointOriginX

PV_BucketlointOriginZ

m“"|‘7“”“5‘|“‘|"“" g

Parametric Value List

Parametric Values

DP ‘ Name

|— PV_DeltaCrankLength

|— PV_BucketlointingleDeg

|— PV_BucketlointAngle Ex_DegZRad

|_ PV_BkiTrLink_CylRod X

|— PV_BktTrLink_CylRod_Z
PV_BucketJointOriginX

value Comment

>l

Ex_BKiTiLink_C..
Ex_BktTrlink_C..
Ex_Bucket/oint...

PV_BucketlointOriginZ £x Bucketloint...

““‘4|‘7“”“°‘|w|"‘“‘ E

o oL Lo [ L o o

E BEEEE S5

l_ PV_Cyl_Amplitude

|— PV_Cyl_Amplitude

(8]
1«

[ ok ][ cancet | [ appy [ ok ][ canenr [[ dpow

PV_BucketlointAngle.Text = "Ex_Deg2Rad";
PV_BktTrLink_CylRod_X.Text = "Ex_BktTrLink_CylRod_X";
PV_BktTrLink_CylRod_Z.Text = "Ex_BktTrLink_CylRod_Z";
PV_BucketJointOriginX.Text = "Ex_BucketJointOriginX";
PV_BucketlointOriginZ.Text = "Ex_BucketJointOriginZ";

5. PV Value & &5t E PP E 4d5t

rir

BEE FIHELIC

IParametricPoint PP_CrankL_BktTrLink = model.CreateParametricPointWithText("PP_CrankL_BktTrLink",
"PV_BktTrLink_CylRod_X,80.147498,PV_BktTrLink_CylRod_Z", null);

IParametricPoint PP_Bucket_BktTrLink = model.CreateParametricPoint("PP_Bucket_BktTrLink", new double[] { O,
0, 0}, null);

IParametricPoint PP_BktTrLink_Rod = model.CreateParametricPointWithText("PP_BktTrLink_Rod",
"PV_BktTrLink_CylRod_X,-207.85255,PV_BktTrLink_CylRod_Z", null);

IParametricPoint PP_DipperStick_Cyl = model.CreateParametricPoint("PP_DipperStick_Cyl", new double[]
{5139.0782, -207.85255, 4638.4021 }, null);

IParametricPoint PP_BucketJointOrigin = model.CreateParametricPointWithText("PP_BucketlointOrigin", "
PV_BucketJointOriginX,0.,PV_BucketJointOriginZ", null);

IParametricPoint PP_CrankR_BktTrLink = model.CreateParametricPointWithText("PP_CrankR_BktTrLink",
"PV_BktTrLink_CylRod_X,-495.8525, PV_BktTrLink_CylRod_Z", null);

PP_Bucket_BktTrLink.RefMarker = Marker01;

6. PP 2 MMsl= L Of2fof Of2ie| PPC 2} PVC E MMdlE ZEZE FItgtLCt,

IParametricPointConnector PPC_Bucket_BktTrLink =
model.CreateParametricPointConnector("PPC_Bucket_BktTrLink");
PPC_Bucket_BktTrLink.Point.ParametricPoint = PP_Bucket BktTrLink;

IParametricPointConnector PPC_BktTrLink_CylRod =
model.CreateParametricPointConnector("PPC_BktTrLink_CylRod");
PPC_BktTrLink_CylRod.Point.ParametricPoint = PP_BktTrLink_Rod;

IParametricPointConnector PPC_Cyl_End = model.CreateParametricPointConnector("PPC_Cyl_End");
PPC_Cyl_End.Point.ParametricPoint = PP_DipperStick_Cyl;

IParametricPointConnector PPC_Rod_End = model.CreateParametricPointConnector("PPC_Rod_End");
PPC_Rod_End.Point.ParametricPoint = PP_BktTrLink_Rod;

IParametricValueConnector PVC_Cyl_Amplitude = model.CreateParametricValueConnector("PVC_Cyl_Amplitude");
PVC_Cyl_Amplitude.Value.ParametricValue = PV_Cyl_Amplitude;
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IGeometryLink GeoLinkl = BodyCrankLinkR.GetEntity("Link1") as IGeometryLink;
GeolLinkl.SecondParametricPoint = PP_CrankR_BktTrLink;
Geolink1.SetNormalDirection(0, 1, 0);

8. File 070X Save PNetFunction.cs £ 226§ M save & $=&stL|Ct..
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Joint 4
1. Excavator OA AFEE Joint 2 MM SLICE

O|F P40 M Zfdst Import() &0l ot2Ho| Fixed Joint £ MAlSt= ACE FI5L|CH

rir

refFramel.SetOrigin(4440.16, -387.85255, 4768.1811);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0, 90, 0);

IJointFixed FixedJoint_Dipper_Ground = model.CreatelointFixed("Fixed_Dipper_Ground", BodyGround,
BodyDipperStick, refFramel);

refFrame1.SetOrigin(6191.0835, -207.8525, 1340.8818);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZYX, 0, 0, 0);

IJointFixed FixedJoint_Bucket_Bucketloint = model.CreatelointFixed("Fixed_Bucket_Bucketloint", BodyBucket,
BodylJoint, refFramel);

FixedJoint_Bucket_Bucketloint.BaseMarker.RefFrame.EulerAngle.Beta.ParametricValue = PV_BucketlointAngle;

refFramel.SetOrigin(5679.2685, -207.8525, 62.560441);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0, 90, 0);

IJointFixed FixedJoint_BucketTip_Bucket = model.CreatelointFixed("Fixed_BucketTip_Bucket",
BodyDummyBucketTip, BodyBucket, refFramel);

refFramel.SetOrigin(6100, -207.8525, 4200);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0, 0, 0);

IJointFixed FixedJoint_DrivingForceBody = model.CreateJointFixed("Fixed_DrivingForceBody", BodyGround,
BodyDummyDrivingForceBody, refFramel);
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2. Revolute Joint £ M dst= ZEE F7tetLC,

refFramel.SetOrigin(5506.1017, 62.147449, 2231.9959);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 180, 90, 90);

IJointRevolute Revloint_Dipper_Crank_L = model.CreateJointRevolute("Rev_Dipper_Crank_L", BodyCrankLinkL,
BodyDipperStick, refFramel);

refFramel.SetOrigin(5504.8615, -207.8525, 1879.9098);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 180, 90, 90);

IJointRevolute Revloint_Dipper_Bucket = model.CreatelointRevolute("Rev_Dipper_Bucket", BodyDipperStick,
BodyBucket, refFramel);

refFrame1.0rigin.ParametricPoint = PP_CrankL_BktTrLink;
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 180, 90, 90);

IJointRevolute Revloint_BktTrLink_Crank_L = model.CreateJointRevolute("Rev_BktTrLink_Crank_L",
BodyCrankLinkL, BodyBktTrLink_CylRod_Cylinder, refFramel);
Revloint_BktTrLink_Crank_L.ActionMarker.RefFrame.Origin.ParametricPoint = PP_CrankL_BktTrLink;
RevJoint_BktTrLink_Crank_L.BaseMarker.RefFrame.Origin.ParametricPoint = PP_CrankL_BktTrLink;

refFramel.0rigin.ParametricPoint = PP_Bucket_BktTrLink;
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_zZXZ, 180, 90, 90);

IJointRevolute Revloint_Bucket_BktTrLink = model.CreateJointRevolute("Rev_Bucket_BktTrLink", BodyJoint,
BodyBktTrLink_Bucket_BktTrLink_Cylinder, refFramel);
RevJoint_Bucket_BktTrLink.ActionMarker.RefFrame.Origin.ParametricPoint = PP_Bucket_BktTrLink;
RevJoint_Bucket_BktTrLink.BaseMarker.RefFrame.Origin.ParametricPoint = PP_Bucket_BktTrLink;

refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_7ZXZ, 0, 90, 0);

IJointRevolute Revloint_Dipper_Crank_R = model.CreateJointRevolute("Rev_Dipper_Crank_R", BodyCrankLinkR,
BodyBktTrLink_Right_Link, refFramel);
Revloint_Dipper_Crank_R.ActionMarker.RefFrame.Origin.ParametricPoint = PP_CrankR_BktTrLink;
Revloint_Dipper_Crank_R.BaseMarker.RefFrame.Origin.ParametricPoint = PP_CrankR_BktTrLink;

refFramel.SetOrigin(5506.1017, -477.85255, 2231.9959);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0,90,0);

IJointRevolute Revloint7 = model.CreateJointRevolute("RevJoint3", BodyDipperStick, BodyCrankLinkR,
refFramel);

refFramel.0rigin.ParametricPoint = PP_DipperStick_Cyl;
IJointRevolute Rev]oint8 = model.CreateJointRevolute("Revloint4", BodyDipperStick,
BodyHydraulicCylinder_Cylinder, refFramel);

refFramel.0rigin.ParametricPoint = PP_BktTrLink_Rod;
IJointRevolute Revloint9 = model.CreateJointRevolute("Revoint5", BodyHydraulicCylinder_Rod,
BodyBktTrLink_CylRod_Cylinder, refFramel);

3. File 150 A Save PNetFunction.cs £ ZZ/5{A save & $=SBtL|C}.
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Force A4

1. Excavator QA AFEE Force £ st &LICt

2. X|aMtX| Zdet RE Of2f0i| Force & dddt= ZEE LHELICL

refFramel.SetOrigin(5679.2685, -207.8525, 62.560441);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 90,90,-90);
refFrame2.SetOrigin(5579.2685, -207.8525, 62.560441);
refFrame2.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 90, 90, -90);

IForceAxial ForAxiall = model.CreateForceAxial("BucketTipLoad", BodyDummyBucketTip, BodyBucket, refFrame2,
refFramel);

ForAxiall.ForceDisplay = ForceDisplay.Action;

ForAxiall.Expression = Ex_BucketTipLoad;

refFramel.SetOrigin(6400, -207.8525, 4200);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0, 90, 0);
IMarker Marker02 = Sub02.CreateMarker("Markerl", BodySub02Mother, refFramel);

refFrame2.SetOrigin(6100, -207.8525, 4200);
refFrame2.SetEulerAngleDegree(EulerAngle.EulerAngle_ZXZ, 0, 90, 0);

IForceAxial ForceAxial02 = Sub02.CreateForceAxial("Ex_Rq_CylPow", BodyDummyDrivingForceBody,
BodySub02Mother, refFrame2, refFramel);

ForceAxial02.ForceDisplay = ForceDisplay.Base;

3. File 50| A Save PNetFunction.cs £ Z2Z/5{A save & $=SHstL|C}.
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Variable Equation 2i'd

1. Excavator 0fA| At2% Variable Equation %! Request & st Zl&L Tt

2. X|Z7X| E/dst [ E ot2fofl variable Equation 2! Request & M/ dsl= IEE
ULt

= model.Redraw() &<+ Working Window 0| = Graphic §2& CiA| A3FE=
AgtS gLCh.

= =

IExpression Ex_MaxPosRot = model.CreateExpression("Ex_MaxPosRot", "0");

IVariableEquation VE_MaxPosRot = model.CreateVariableEquation("VE_MaxPosRot", Ex_MaxPosRot);
Ex_MaxPosRot.Arguments = new string[] { "Bucket.Marker3", "DipperStick.Marker3", "VE_MaxPosRot" };
Ex_MaxPosRot.Text = "IF(VARVAL(3)-AZ(1,2):AZ(1,2),VARVAL(3),VARVAL(3))";

IExpression Ex_MaxNegRot = model.CreateExpression("Ex_MaxNegRot", "0");

IVariableEquation VE_MaxNegRot = model.CreateVariableEquation("VE_MaxNegRot", Ex_MaxNegRot);
Ex_MaxNegRot.Arguments = new string[] { "Bucket.Marker3", "DipperStick.Marker3", "VE_MaxNegRot" };
Ex_MaxNegRot.Text = "IF(AZ(1,2)-VARVAL(3):AZ(1,2),VARVAL(3),VARVAL(3))";

Ex_BucketTipLoad.Arguments = new string[] { "Bucket.Marker3", "DipperStick.Marker3" };
Ex_BucketTipLoad.Text = "50000*IF(WZ(1,2,2):0,0,1)";

IExpression Ex_CylinderPower = model.CreateExpression("Ex_CylinderPower", "0");
Ex_CylinderPower.Arguments = new string[] { "Ground.Marker2",

"DrivingForceBody.Markerl @HydraulicCylinder", "Rod.Markerl@HydraulicCylinder",
"Cylinder.Marker1@HydraulicCylinder" };

Ex_CylinderPower.Text = "FX(1,2,2)*VZ(3,4,4)";

IRequestExpression ExRq_CylPow = Sub02.CreateRequestExpression("ExRqg_CylPow", Ex_CylinderPower,
Ex_MaxPosRot, null, null, null, null);

model.Redraw();

3. File HF0|A Save PNetFunction.cs £ S2/5{A save & $=3EtL|C}.

4. Build 0f+0|A Build Excavator 2 MEi5t0] 2EE 3MTILICH, IDE & SHTHO| Error
List 0 A of2{Lt A7} QIEX|E ZolgtL|Ct. ofjg{Lt 207t QCHH, EE5& 201510

T
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Cro[€ =10 e HZ

CHO|Z2E0A Import HES EHMS M, XS Z-det Import() 27t L EEIESF o

S,
YEs dHEASHCL

rir

Crojg20| et A2

1. Project Explorer &0 ExcavatorDialog.cs & ME{SHL|CE,

2. O EXR HES 201 View Code & ST LCHL
3. ofgfel LS YHYLIDH (74 BEAlE F2S YHYLOL)

public partial class ExcavatorDialog : Form
{
IApplication application;
string strFilePath;
string[,] strExcavatorPartName = new string[7, 2];
PNetFunction Function;

public ExcavatorDialog(IApplication app)

{

InitializeComponent();

application = app;

Function = new PNetFunction(application);
}

=  Import &5 AMESH7| ?ISiA PNetFunction QIAEAS MABHLICE

4. btImport_Click() &= L{0f 20jA 44’93 PNetFuction QIAHAE 023510
Import()&+E £t AEE YHTLICL (FA EAE 222 LTLC)

o o oo private void btImport_Click(object sender, EventArgs e)

{
UpdateDB();
Function.Import(strExcavatorPartName);

5. File 070X Save ExcavatorDialog.cs & 22/l save & s3TtL|Ct
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CHOIR2D =29 HAE

0=

g2t ofE2|AH0|40] YEHe = AHFSH=X| HAEG LT

— =

OiE2[A 0] Zdst|

1. Build 070X Buid Solution & M2 L|Ct. IDE & SITHO| Error List H0iA Of 2Lt
B0t Y=XIE elgtt o2fLt B0t AT, S55 =I5ty gL

—y =

2. RecurDyn 2| Customize ©{°| ProcessNet(General) 1S0|A Run S MEigtL|CY,

3. ProcessNet Manager CIO|¥E1 StEHe| EE|ZAEZE0|A Excavator 5192 Run =
et

4. ProcessNet Manager CIO|2 270 = Run HES Z2/gtL|C},

5. 9o O Z2 CHO|Y21 8fATE LEEHELCE, ——;
6. L}EtLE CHO|Y 20N ... HES ZEistL C}, Browse For Folder ‘

7. Browse For Folder CHO|Y =217} H2|™ Import &

— ~ [ ThisPC
ool U YXE MEHSLICE (T XK= I Deskiop
“<InstallDir>/Help/Tutorial/ProcessNet/General/ $ o
Excavator/Excavator” 0f E=X{gtL|LC},) Zj:g:;

;"F'" manual (manual-pc)

8. CAD File Path 0| Itz =7t ¢l2j0| & ZHS b

HUSHACH Import HES SHELIM. B e

- Mew Volume (D:)

9- Ol-E‘HOI :]' I:! I- 7I- Make New Folder

Excavator 2 20| XtE2 2 p—
(@]

0l
&oIst & QA L|C},

E
d80| &= AS =l &

10. CIO|HED 2F 4o

o x & =&
ExcavatorDialog &2

L|CF.

|I|; mlru
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11. ProcessNet Manager CIO|2@ 2 E EH&L|CE

A
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Crol€ =19 CfXtel 8ot

AMEALE CHO| 20| A RS A0t E2E(Plotting)S & &+ AEE HAE HAQ HES FIH

ALt

Chojg21 =22 CAel +=83t7|

1. Project Explorer 0|A| ExcavatorDialog.cs 2 O2AZ G2 S&gtL|Ct.
ExcavatorDialog.cs 2| CIO|2 2717} Project HE! Ao 20 & L|CY,
2. ToolBox £ MEiSH & Common Contorls SE0|A| Ct31 22 HEESS F7tstl 4ts
HgeL
Dialog Element Text Name Location Size
Button1 Simulation btSimulation 292, 90 75, 57
Button?2 Plot btPlot 373, 90 75, 57
TextBox1 tbBucketJointAngle 126, 92 154, 20
TextBox2 tbCrankLength 126, 127 154, 20
Labell BucketJoint_Angle IbBucketJointAngle 12, 95 83, 12
Label2 Crank_Length IbCrankLength 12, 130 83, 12
3. File Ol70l| M Save ExcavatorDialog.cs £ 223X Save & +=&gtLCt.
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ExcavatorDialog E

CAD File Path | | [ = ]

BucketJoint_Angle
CAD File Path

Simulation Plat

HydraulicCylinder

) a" Crank_Link_R
Bict TrLink
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M= HEIESl Z0[2t bucket 2| ZHEE AMEAIZL CHO[Z 20 Y=SHEH & 2HFO

£ dgstasLitt

1. Project Explorer O | PnetFunction.cs & C= Z2/etLILC}.
2. YOM dETt Import() Ot2{0| Simulation &5 4detL(Ct.

» ClO|Y20|M ™=l Bucketdoint Angle It Crank Length 2| Z+S 7tX|
PV_DeltaCrankLength 2} PV_BucketlointAngleDeg 2| PV & £t AEE

2IEeL(Ct.

public void Simulation(double[] dPVValue)

{
modelDocument = application.ActiveModelDocument;
model = modelDocument.Model;

IParametricValue PV_DeltaCrankLength = model.GetEntity("PV_DeltaCrankLength") as
IParametricValue;

IParametricValue PV_BucketlointAngleDeg = model.GetEntity("PV_BucketlointAngleDeg") as
IParametricValue;

PV_BucketJointAngleDeg.Value = dPVValue[0];

PV_DeltaCrankLength.Value = dPVValue[1];

model.Redraw();

modelDocument.ModelProperty.DynamicAnalysisProperty.SimulationStep.Value = 400;
modelDocument.ModelProperty.DynamicAnalysisProperty.SimulationTime.Value = 4;
modelDocument.Analysis(AnalysisMode.Dynamic);

3. Project Explorer 0| A| ExcavatorDialog.cs 2 OI2AZ 225t RLERZ HEZ =AM

View Disginer & Z2!gfL|C},

4. Simulation HES HE 28510 4 &0 of2fel IES YHYLIC

private void btSimulation_Click(object sender, EventArgs e)

{
double dAngle = Convert.ToDouble(this.tbBucketJointAngle.Text);
double dLength = Convert.ToDouble(this.tbCrankLength.Text);
double[] dPVVAIue = new double[] { dAngle , dLength};
Function.Simulation(dPVVAlue);

¥

5. File M50l Save ExcavatorDialog.cs & 22/jA| Save & FdgtL|C},
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Chapter

Plot K= Mg
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Plot &= Plot B ox

1. Project Explorer 0 A| PnetFunction.cs & G=

Sl C}, +- Bodies
i [ Foree
2. MMEME Simulation() &= Ot2{of Plot &S © [ Joints

0z HQ
X Xx

'6'I-|_| |-

=

»  GetPlotData 0| A “EXCAVATOR”= Plot O] %|42| root O] Zf&IL|Ct. O] 242
RecurDyn O H{7ZAO|| atM HEtE 5= JASL|CH

public void Plot()
{
modelDocument = application.ActiveModelDocument;
plotDocument = modelDocument.CreatePlotDocument(PlotDocType.WithRPLT);

double[] Time = plotDocument.GetPlotData("EXCAVATOR/TIME");
double[] dRelative = plotDocument.GetPlotData
("EXCAVATOR/Joints/Tralointl@HydraulicCylinder/Pos1_Relative");
double[] dDrivingForce = plotDocument.GetPlotData
("EXCAVATOR/Joints/Tralointl@HydraulicCylinder/Driving_Force");
double[] dPos1_Relative = plotDocument.GetPlotData
("EXCAVATOR/Joints/Rev_Dipper_Bucket/Pos1_Relative");

plotDocument.PlotShowWindowType(ShowWindowOption.ShowAll);
plotDocument.LoadAnimation(PlotWindowPosition.LeftLower);

plotDocument.ActivateView(0, 0);
plotDocument.DrawPlot("Relative", Time, dRelative);
plotDocument.DrawPlot("DrivingForce", Time, dDrivingForce);
plotDocument.SimpleMathMultiply (0, 1, false, true);

plotDocument.ActivateView(0, 1);
plotDocument.DrawPlot("Post Relative", Time, dPos1_Relative);

.

= ActivateView &5 AFESIH ASI= View 7t &d317tF ElL|CH

3. Project Explorer 0| A| ExcavatorDialog.cs 2 OI2AZ Z&/st1, LEZR HES =2{A

View Designer & £2/gL|Ct.
4. Plot HEZS HE gLt

5. YgE = of2fof orziol Plot et+E YHYLICH

private void btPlot_Click(object sender, EventArgs e)
{

b

Function.Plot();
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6. File H5+0)|A Save ExcavatorDialog.cs & 22|5jA| Save & FdgtL|Ct.
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A got ofE2[AH 0] M2| HIAE
MAeh OfE2A0|H0| HYHOR KSR HAEHLCH

O E2|AH 0| 57|

=

Build 0|70 Build Solution S &i%fL|Ct, IDE & StEHe| Error List Z0IA Of 2Lt

—
a7t YRS LALLIL o2t ot ALtH, =52 &5t +=FeH L

=1 M

2. RecurDyn ZZ7139| Customize ¥ °| ProcessNet(General) 1&E0|A Run=
ME4SEL|CE,

3. ProcessNet Manager CIO|¥E1 StEHe| EE|ZAEZ0|A Excavator 5t%/2| Run =

S [
SHLCH oo
4. ProcessNet Manager CIO|Z 20| = RunHHES e s || e

SgLc
5. 90| D@t 20| Co|QE 0 BrATL LiebeiLct,

6. LEHH CHO|YZ 00 M Bucketloint_Angle 2| ZtS 022

283t Crank_Length O] ZtS 022 HTHL|C

7. Simulation HES Z22/5H
BucketJoint_Angle 2t Crank_Length O 2=l 7o SkE A
PV_DeltaCrankLength 2t PV_BucketJointAngleDeg 2| 4(O|

S0 0 SHEA Z>O| siM0| K= AS =YY 5+ USHC.

8. dliMo| Bt =, Plot HHES +2T of2f 121X 3 Plot 0] I L|CH

ot

Page 1 Page 1

ol R8P s P EE5E K okl 2 E P oD EEDE #
[=ree —owngrene T ——

> >

Iodell
Time = Initial State

— @
& (i — s

No Data Available

g8
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9. ExcavatorDialog &2 EH&LCH,

10. ProcessNet Manager CIO|Z 25 EHELICEH

Thanks for paﬁz'fzpaz‘z'ﬂg n this tutorial
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