A RECURDY N

T2 TRE

i (VSTA)

& FunctionBay



Copyright © 2017 FunctionBay, Inc. All rights reserved

User and training documentation from FunctionBay, Inc. is subjected to the copyright laws of the Republic of
Korea and other countries and is provided under a license agreement that restricts copying, disclosure, and use
of such documentation. FunctionBay, Inc. hereby grants to the licensed user the right to make copies in printed
from of this documentation if provided on software media, but only for internal/personal use and in
accordance with the license agreement under which the applicable software is licensed. Any copy made shall
include the FunctionBay, Inc. copyright notice and any other proprietary notice provided by FunctionBay, Inc.
This documentation may not be disclosed, transferred, modified, or reduced to any form, including electronic
media, or transmitted or made publicly available by any means without the prior written consent of FunctionBay,
Inc. and no authorization is granted to make copies for such purpose.

Information described herein is furnished for general information only, is subjected to change without notice,
and should not be construed as a watranty or commitment by FunctionBay, Inc. FunctionBay, Inc. assumes no
responsibility or liability for any errors or inaccuracies that may appear in this document.

The software described in this document is provided under written license agreement, contains valuable trade
secrets and proprietary information, and is protected by the copyright laws of the Republic of Korea and other
countries. UNAUTHORIZED USE OF SOFTWARE OR ITS DOCUMENTATION CAN RESULT IN
CIVIL DAMAGES AND CRIMINAL PROSECUTION.

Registered Trademarks of FunctionBay, Inc. or Subsidiary

RecurDyn™ is a registered trademark of FunctionBay, Inc.

RecurDyn™/SOLVER, RecurDyn™/MODELER, RecurDyn™/PROCESSNET, RecurDyn™/ AUTODESIGN,
RecurDyn™/COLINK, RecurDyn™/DURABILITY,  RecrDyn™/FFLEX, RecurDyn™/RFLEX,
RecurDyn™/RFLEXGEN, RecurDyn™/LINEAR, RecurDyn™/EHD (Styet), RecurDyn™/ECFD_EHD,
RecurDyn™/CONTROL, RecurDyn™/MESHINTERFACE, RecurDyn™/PARTICLES,
RecurDyn™/PARTICLEWORKS, RecurDyn™/ETEMPLATE, RecurDyn™/BEARING,
RecurDyn™/SPRING, RecurDyn™/TIRE, RecurDyn™/TRACK_HM, RecurDyn™/TRACK_LM,
RecurDyn™/CHAIN, RecurDyn™/MTT2D, RecurDyn™/MTT3D, RecurDyn™/BELT, RecurDyn™/R2R2D,

RecurDyn™/HAT, RecurDyn™/ IR, RecurDyn™/PISTON, RecurDyn™/VALVE,

RecurDyn™/TIMINGCHAIN, RecurDyn™/ENGINE, RecurDyn™/GEAR are trademarks of FunctionBay,
Inc.

ThirdParty Trademarks

Windows and Windows NT are registered trademarks of Microsoft Corporation.

ProENGINEER and ProMECHANICA are registered trademarks of PTC Corp. Unigraphics and
I-DEAS are registered trademark of UGS Corp. SolidWorks is a registered trademark of SolidWorks Corp.
AutoCAD is a registered trademark of Autodesk, Inc.

CADAM and CATIA are registered trademark of Dassault Systems. FLEX/» is a registered trademark of
GLOBEtrotter Software, Inc. All other brand or product names are trademarks or registered trademarks of
their respective holders.




Edition Note

These documents desctibe the release information of RecurDyn™ VIR1.
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(WinForms). F|f WinForms 7] PASCI RecurDyn IR, 3 H e S F2 10 B 304k
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» fifif ProcessNet HIZERE, A2 ThisApplication
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[E5/1RecurDyn

Start RecurDyn X
55/ RecurDyn New Model | |
Name Excavator
N Unit [MMKS(Millimeter/Kilogram/Newton/Second) [+] [ setting
1. &17T RecurDyno ety [ B
feoutyn
StartRecurDyn X5 12554 H
Open Model | Browse |
2. {F New Model [ Name =+, #i\ Excavator it [::3
o ” ! 71(1:{ JE
3. Unit B MMKS. p—— NS |
CarCruise_|Initial.rdyn CarCruise_Initial.rdyn Excavator_Final.rdyn
- - ™ -
4. ,l{_il:_E‘ OK? %m%ﬁ*ﬁﬂ E(J@IJEQ [7] Show *Start RecurDyn' Dialog when starting :

(R=E:
» 7F File X591, piif Save As, B! Excavator.rdyn TRAFAEAR BLRATHI S

}EE}J ProcessNet @ Excavator - RecurDyn
EWB&EWG ProcessNet File | Edit View Project Bui

L;j New Project...  Ctrl+N
1. 7E Customize *ﬂ?ﬁi% ProcessNet 1111, riifi PNet, §] %] OpenProject.. Ctrl+0O
H ProcessNet 1SR K (IDE). 2 il

»n 2 .‘ |
w —_w ?_/ &1 Close Project
PNet Run  RegisterDLL | SaveExcavator Ctrl+S
Processhet{VsTa) Save Excavator As...

@ SaveAll  Ctrl+Shift+S

Export Template...
2. ProcessNet IDE J53/)J5, F1H File i, I ritli New
Project.

3. New Project X% % 3 )5, EF5 1 RecurDyn it Exit
AARRF ] Template o

»  RHFELL VOR1 A, DRGSR VORT.

VER: THEHS RecurDyn JRAHIFHEZY ProcessNet i H «  UWIFRIKAAIER, ProcessNet 7 GELZIE
AT o New Project X117 B 152 1 T H -5/ %% RecurDyn JRAFIZHIFEK »
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4. 1 Project Type HEH, 164% Visual CHIENITH A, £ Name 291, $§i\ Excavator.
sl OK.

New Project ? X
Templates: @‘
Visual Studio installed templates
VER2 VER3 VER4 VERS
ProcessNet ProcessMNet ProcessNet ProcessMNet
A project for creating ProcessNet for Recurdyn VIR1
Name: Excavator [l
[ ok | canca
5. % Excavator Project, U1 K.
- o X

xuqmo_LQ(_

Excavator - RecurDyn

File Edit View Project Build Debug Data Tools Window Community Help

EEE - @ % LB|BRE2|9-0 b 0@ =L

EI@QB&%@I—

|& =]
Excavator
[=d| Properties
. References
- | Recurdyn
EGi] ThisApplication.cs

Sl Project Explorer

o-E-8

> 1x

Properties
ThisApplication.cs File Properties
A=

Copy to Output Directory Do not copy

Custom Taol
Custom Tool Namespace

Project Window

Message Window

Error List *Ix
‘Q 0 Enuls”@l]Wamingsm@ 0 Mssags|
Description File Line Column Project

Copy to Output Directory

Specifies the source file will be copied to the output directory.

Creating project 'Excavator'... project creation successful.

6.

HAE, A LLHEAT ProcessNet M T .

st File, sl Save Excavator, J1f ProcessNet il B (A ER SR S
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BIRERAERIC: Pt s o “ax
BFE
N N 9
1. 1E ProcessNet JE T A EEH, e "_"1 % Build
it ProjectExplorer . @ (=i Re  Rebuild
= &7 R
o c,:l Add > §::i New ltem...
2. i Add - New Item. & Cared  AddReference.. i Existing ltem...
Add Web Reference... 4 New Folder
A ,/—l? A -
3.  Add New Item %15 & [ §$ HiE, S Debug » | ] Windows Form...
. — 3 y LA
Windows Form EbR, FAELRREFHIAN & User Control..
. ¢ Class...
ExcavatotDialog . .- Btk
Rename
D {4 Properties
4. Fi5 Add.
Add New Item - Excavator ? X
Templates: =]
Visual Studio installed templates
2 9 A[E]E w & 8 E
Class Interface CodeFile | Windows JUser Control saL DataSet XML File Text File
Form Database
y £ E=L —
2 B 5 o g @
Assembly  Application Resources Settings File MDIParent AboutBox  Debugger
Informati... Configurat... File Visualizer

A blank Windows Form

IName: I ExcavatorDialog| I

5. IDE Project Editor f£4'4> i3l ExcavatorDialog.cs[Design], —{~H T Windows Form [1]

BET.
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0 Excavator - RecurDyn - o x
Fle Edit Yiew Project Build Debug Dgta Formst Took Window Community Help
PEEH-do Y 3 Hor J A FFER A
5 ExcavatorDislog.cs [Design] ~ ¥ | Project Explorer > 0 %
g AFEIEE]
5 il Properties
#- (5l References
= [ Recurdyn
& Thaskpplication.cs
5 [ res
o ) Excavatorialog.cs
Propesties > 1 x
ExcavatorDisbog SysternWindows Forms.Form -
= au[2)][m] #
B MinimumSize 0o -
Opacity 100%
12 Padding 0000
RightToLeft MNe
RightTolLeftLayoust False
- .| Showlcen True
Ewle - ) ¥ X snowinTsar True
| 0Emers| [ 1 Waming| |L) 0 Messages | B e 300,300
Description File Line Column  Project SaeGripityle Aute
&1 Therd — StatPosition WindowsDefaultLocation
‘FunctionBay RecurDyn ProcessNet RIR2D’ could not Tog
be found. Tea ExcavatorDialog
Tophdost False )
Text
The et associated with the contrel.
Ready

Rk R Ao A1 ExcavatorDialog X 15 % 11

ExcavatorDialog HIFHIAE B R tE e MR Properties HEH, 1F Properties FEH,
H4 Size WA 480, 800

[}, ¥ FromBorderStyle 1%/ FixedToolWindow-

Properties « 1 x
ExcavatorDialeg System.Windows.Forms.Form -
Location 0,0 ~
Locked Falze
MainMenuStrip (none)
MaximizeBox True
MaximumSize 00
MinimizeBox True
Minimum&Size 0,0
Opacity 100%
Padding 0,000
RightToLeft Mo
RightToLeftLayout False
Showlcon True
ShowlnTaskbar True
Size 480, 800 ]
SizeGripStyle Auto
StartPosition WindowsDefaultLocation W
Fant Microsoft Sans Serif, 8.25pt
ForeColor - ControlText
FormBorderStyle FixedToolWindow w
HelpButton False
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9. BehrFE RIS/ _E AR ToolBox |5@ Toolbox| aJ LG
By IS . 42480 DA FHo A sR BT 2
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32| itView A
[#-] MaskedTextBox

IXOQIOO.LsX

Y PG NF ToolBox, 777 View 54, 4l ToolBox 2/ #%

P Cul+ Alt+ X

[%%! MonthCalendar
= Notifylcon

10. 7E Common Controls 7|38+, %+ PictureBox, Hifhres

BIFT B EE DA A
11. EFAIER) PictureBoxo

12. W NEFR, {EBFA T (1) Properties HEH, rili Image 1754 M.

Select Resource X i & L5 H

[£2 NumericUpDown
@D ProgressBar

(& RadioButton

22 RichTextBox

[sbl] TextBox

R., ToolTip

- TreeView

iR

Properties n

pictureBox1 System.Windows.Forms.PictureBox

B EIEALE

Backgroundimage I:l (none) ~
Backgroundlmagelayo: Tile

BorderStyle Mone

Cursor Default
fimsge .

UseWaitCurser False

B Asynchronous

Errerlmage El System.Drawing.Bitmap
Imagelocation

Initiallmage System.Drawing.Bitmap
WaitOnLoad False

E Behavior

Choose Image

Image
The image displayed in the PictureBox.

® Project resource file:
| Resources.resx w |

Select Resource ? X

Resource context

() Local resource:

i Impaort... H Clear i

example

[ ok ]| concel

13. 7£ Select Resource X1 % 11, 1%6#F Local resource, Jf miifi Import %411 .

14, BHEHE DG, EREMHP B, (EARZREH, ST
“<InstallDir>/Help/Tutorial/ProcessNet/VSTA /Excavator/Excavator” H 3 T 3]

Excavator_1.png 3 ff. )

15. MIANEMGIER)G, st OK #%4.

16. 1 Properties HEH1, ¥ SizeMode % AutoSize, J£ Location F2H4iA 0, 0.
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Location
Locked

Margin

Maximum5ize

Minimum&Size
Modifiers

Padding

Size
SizeMode

17. 1%F& ToolBox.

18. 1E Common Controls ¥, 1%+ Label, HEfbr22XHE% A L.

0,0
False
33,33
0,0

0,0
Private
0,000
460, 761
AutoSize

PROCESSNET # #f L % &
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19. JEFBIEEN) Label. R)5, 7E Properties HEH 1) Text #2443 A\ CAD File Patch,
Location F=HHiA 12, 17,

Locked
Margin
MaximumSize
MinimumSize

Modifiers
Padding

RightToLeft
Size

TabIndex

Tag

Text

Falze
3,030
0,0

0,0
Private
0,000
Mo
83,12

1

CAD File Path

20. FRKIEFE ToolBox. i {474 Common Controls 51|31 H] TextBox £i| Label F{A M,

21. fE% 47 _EAM) Textbox! [1] Properties fEH, fE Location £~H4 A 108, 14 , fE
Name F2H#N thbPath, Size £HF4IN 260, 21.

22. %}F Buttonl, Button2, TextBoxl, TextBox2, TextBox3, TextBox4, TextBox5 fll

TextBox6, HE AP, MRIENELN Text M1 Name {H.

XHAHE AT BN e (DA KN
Buttonl btSearchPath 373,12 75, 23
Button?2 Import btImport 15,53 433,23

TextBox1 HydraulicCyli  tbHydraulicCylinder 161, 251 110, 20
nder

TextBox2 DipperStick tbDipperStick 068, 364 110, 20

TextBox3 Crank_Link_ tbCrank Link L 312, 402 100, 20

L
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TextBox4 Crank Link tbCrank Link R 170, 468 100, 20
R
TextBox5 BktTrLink tbBktTrLink 243, 428 100, 20
TextBox06 Bucket_Joint tbBucket_Joint 282, 508 100, 20
TextBox7 Bucket tbBucket 258, 614 100, 20
23. S ERBERRE S, WEE H AT EBIFTR.
24. 7T File 55, Ifriifi Save ExcavatorDialog.cs SKRAT Mo
ExcavatorDialog 5
PERE: X1 BT LTI A DB B ATFESIA] PC H B9 ANl A7 A 27
BeEXEE A WIRIRE
AT BRI TR A DR, BUEL o e
4D TE > = RN N > o rer
ZROR U T G AR SR E SCRT AT AFER D | =
f, DR SR SR, bt e | o 2 E
i}jﬁn,fﬂﬁx—‘j‘iﬁﬁ I:I Elj/fi)zﬁ ProceSSNet E"J l%lﬁO .. = Prgper‘ties
|sg] References
BB AR WRIRE: 2 & Reaurdyn
¢ i ] ThisApplication.cs
m res
% Excavater [ Open
15 ‘. %] Excavaton Open With...
[z] View Code |
Wiew Designer
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1. 1E Project Explorer 1, 77 il ExcavatorDialog.cs, Aiili View Code, LATE Edit IDE

Project 7 1 - {27k ExcavatorDialog.cs RS,

f£ Edit IDE Project 7 1T, i AXS 15 & 2248 FH A2 &

*  FunctionBay.RecurDyn ProcessNet #i¢ it | | T~ ProcessNet PREI{1 2515 B

» TApplication 2H 1117 RecurDyn [ 51 -

» 4 Excavator NMEAERS, strFilePath F1 SttExcavatorPartName & T/~ CAD {4

B PR SR FH B AR 55 5

using FunctionBay.RecurDyn.ProcessNet;

IApplication application;

string strFilePath;

string[,] strExcavatorPartName = new string[7, 2];
IApplication app

application = app;

3. {E Project Explorer ', 71i%# 7 ExcavatorDialog.cs, #X)5 sl View Designer, ZInfE

PR R RS E

4 TERHER A, Wt AL el

0

W B R L G0
5. AN FHURELR a0 B EaAAIAR ST, )
o HARAD M Folder XH& & S N SCEHAZ

o St FALRAAT btSearchPatch_Click() R A1l
Folder X% H.

Project Explorer

. Excavator
+ =d| Properties
B :3] References
— = Recurdyn
) ThisApplication.cs
+ [ res
A [ecovotorialan
4 Open
Open With...

. View Code
5] View Designer

Exclude From Project

Dialog.ShowDialog() ;
this.tbPath.Text = dialog.SelectedPath;

FolderBrowserDialog dialog = new FolderBrowserDialog() ;

16
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6. 1 Project Explorer 1, 7174 it ExcavatorDialog.cs il View Designer. TEX 1 &

Firh, X7 Import 424K A1 E btImport_Click() BRI

7. 1£ btImport_Click(FR%( T, GIE#—1~44 UpdateDB() FIFTEREHFEN FFIAAS.

* UpdateDB() R 1 G & T SCAHEF S A H AR
® This.tbPath.text FE/F A7 | thPath SCAHEF I A AU

= strExcavatorPartName 5&/MF#fi# | CAD ST RGP FRIA PR KA — 4k

Hd.

private void UpdateDB ()

{
strFilePath = this.tbPath.Text;

this.tbBktTrLink.Text.ToString() + ".rdsb";
strExcavatorPartName[6, 0] =
this.tbHydraulicCylinder.Text.ToString() ;
strExcavatorPartName[6, 1] = strFilePath + @"\" +
this.tbHydraulicCylinder.Text.ToString() + ".rdsb";

strExcavatorPartName[0, 0] = this.tbDipperStick.Text.ToString()
strExcavatorPartName[0, 1] = strFilePath + Q@"\" +
this.tbDipperStick.Text.ToString() + ".x t";
strExcavatorPartName[l, 0] = this.tbCrank_ Link L.Text.ToString();
strExcavatorPartName[l, 1] = strFilePath + @"\" +
this.tbCrank Link_ L.Text.ToString() + ".x_t";
strExcavatorPartName[2, 0] = this.tbCrank Link R.Text.ToString()
strExcavatorPartName[2, 1] = strFilePath + Q@"\" +
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 + @"\" +

8. A NIUEY, HhEIE R
AARIDIGLE Rl X5 B ) Import 281 5T UpdateDB() R4

17
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UpdateDB() ;

9. {F File b, A SaveExcavatorDialog.cs SFAFAFE A S

AU W {EIZ4T— RecurDyn H11] ProcessNet W H I E R0 g & 111, LA anfef
S0 B KT RecurDyn.o

B TN AE:
1. ff Project Explorer ', X{il; ThisApplication.cs.

2. {E ThisApplication.cs 3, MHFRHIMFRZARICH] HelloProcessNet() A1
CreateBodyExample()PREL, UITFIR. (XLERREURAENTEHIHE A . )

3. Run(RAAR ST
» ZREAIE T — ExcavatorDialog 13541

» PR AN T BB A% 845 ExcavatorDialog 2.

JER: WAL &I A8 450X 1N 5 BE L/ WinForms 771 ProcessNet 7772

18
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public void Run()
{

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

4. {F File 5.5 117 SaveThisApplication.cs SKIRAF I

N REET
AT AN G 2 S BE 5 1ERIE AT
B ThIAE:

1. 7 IDE & &S Error List HEHP /&5 Eon TATEREE S . A s, SUE
1% o 7F Build 32 5.7 1517 Build Excavator .

@ Excavator - RecurDyn
File Edit View Refactor Project | Build | Debug Data Tc
SIS iE- 3 g % G @ | 5E BuidExcavator |

2. {E RecurDyn '] Customize %5 ProcessNet 41, il Run.

@R (B 5
_w .
PMet Run RegisterDLL

ProcessMet[WSTA)

3. {F Run ProcessNet X115 [ N 2EEBHIFPIRE AT, Hiidi Excavator FHJ Run.

4. 1F Run ProcessNet X115 % 174, & Run #2410

19
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Run ProcessNet(VSTA)

ProcessNet Project / Assembly

m

[ F:\V9R1\Tutorial\ExcavatonE

B <spro) || [ Retoaa |

I Run

[’ Run ]If Edit ]

=[] ProcessNet

=] ci Excavator

(VSTA)

feoelisey
A0 Fia Pomr

UG T 25

— BN N BT, SRR .

<[4 Run ProcessNet X115 & 1.

20
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Chapter

GV SHISSIs

(EESI= 1

AECE— NS |, HEIZETRE— ProcessNetREl. [Ef5 , FIWMAE
BI—EAHEIEEAXHEE O A B EREL.

]
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BIFE—NFHES
ATV H AT — NI, FREIZSE M\ ProcessNet PR,

A = *. Refactor | Project | Build Debug Data Tools
@U@ I ﬂ"ﬁx- @ | % 213 AddWindows Form...
v.cs| Thishg # Add User Control...
5‘ . B etFunction | *§ Add Class...
1. %E ProcessNet IDE EF‘ ’ /ml:—'-:l PI'O]CCt Add New Item. fem: ‘_J Add New ltem...  Ctrl+Shift+A
ten.Collg

ten. Taut:| 2 Add Existing tem... Ctrl+D

2. Add New Item XT,I‘T‘«ET;ZT D §$Hj)§ ’ ?:E Templates *EEP ’ iij:% Excavat - ?:‘dua;:::m Rroict
Class, JF7F Name F~H % N\ PNetFunction. 7 Add 3480 7erord T rererence.

Add Web Reference...
o

Excavator Properties...

Add New Item - Excavator ? x

Templates: =
Visual Studio installed templates

o == Iz 1 aJ @ =

A s @ =5 B U & 8 B

Class Interface Code File Windows  User Control saL DataSet XML File Text File
Form Database

Assembly  Application Resources Settings File MDIParent AboutBox  Debugger
Informati... Configurat... File Visualizer

|An empty class definiton

Iﬂame: PNetFunction I

3. Edit IDE Project fE7 I PNetFunction.cs J5, A FFIARAS. EARATF. ) %
L2 8 B T HUT ProcessNet PRI IFEATAT &,

* TApplication: F T iR’ RecurDyn

* IModelDocument: 7E RecurDyn r g FH MR R SC A
* ISubsystem: BAUCAFHERE—NTF RS
* IReferenceFrame: RecurDyn [f]—5% R

IPlotDocument: —|* RecurDyn 2 A

22
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using FunctionBay.RecurDyn.ProcessNet;

namespace Excavator

{
classPNetFunction
{

static public IApplication application;

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

public IReferenceFrame refFramel
public IReferenceFrame refFrame2

null;
null;

public PNetFunction (IApplication app)
{

application = app;

}

}

4. 1F File 38, il Save PNetFunction.cs JARA7 4

Bl —
A STANMT (1 B0

— M

1 HwERES, H—4 CAD UM RGCHGIE — M2 LY.

23
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2. BT Import() B %L

public void Import(string[,] strExcavatorPartName)
{
}

3. £ Import() R, HEALT R RS A,

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

refFramel = modelDocument.CreateReferenceFrame () ;
refFramel.SetOrigin(0, 0, O0);
refFrame2 = modelDocument.CreateReferenceFrame () ;
refFrame2.SetOrigin (0, 0, O0);

4. FEUIRRE, IMAWTERR AR _t Flxrdsp CF. *x_t XAH2 T BAUA RS
PRI CAD SCAHF,  *aedsp SCHFIIR T RG0S0

* FileImport()2>F A\ CAD FI-¥ RG A

» Crank Link R £6J&—/Mrid, %A SN CAD Xff. i, ELLEASE F—A4
PEIA A

for(int iCount = 0; iCount < 7; iCount++)
{
if( iCount == 2)
continue;
model.FileImport (strExcavatorPartName[iCount,1]) ;

5. AT RXAY, FIF SubSystemCollection @ PEIEARM FigmS — 1 RS, ol
AN Sub01, Sub02, LAMZEHE.

ISubSystemCollection SubCollection0l = model.SubSystemCollection;
ISubSystem SubO1l SubCollection01[0] ;
ISubSystem Sub02 SubCollection01[1];

6. fIH GetEntity(pRi%L, BHFAHTEAE
*  GetEntity() BRI K RecurDyn HHHSAA.

= HE RS IGeneric IR FIE. ZpRAGL W] AT, ARl A 15
stllihpIne e Sith
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IBody BodyDipperStick =

model.GetEntity (strExcavatorPartName[0,0]) as IBody;
IBody BodyCrankLinkL =

model.GetEntity (strExcavatorPartName[l, 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 =
Sub0l.GetEntity ("BktTrLink CylRod Cylinder") as IBody;
IBody BodyBktTrLink_ Bucket BktTrLink Cylinder =
Sub0l.GetEntity ("Bucket BktTrLink Cylinder") as IBody;
IBody BodyBktTrLink Right Link =
Sub0l.GetEntity ("Right Link") as IBody;

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

IBody BodyHydraulicCylinder Rod =

Sub02.GetEntity ("Rod") as IBody;

IBody BodySubO2Mother =

Sub02.GetEntity ("MotherBody") as IBody;

7. BN FACED, 7E4404 Crank Link R FERSE: FA S —Mrid, ARk
Bucket_Joint A

» Crank_Link R &8)&—/Mrid, MAHSA CAD SXfF, Xl Dusid7ess —

MBI ASER IR A E

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;

refFramel.SetOrigin(6060.3717, -207.8525, 1993.4767) ;

refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 180, 90, 90);
IMarker Marker0l = BodyJoint.CreateMarker ("Markerl", refFramel) ;
8. REE S A A WA bodyground.
IBodyBodyGround = model.Ground;
9. FIEE— dummy body.
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. fF File 32511, i SavePNetFunction.cs, 1RA7 .
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BlfE— SubEntity:
1. AT T2 S SubEntity.
2. TERT— PR EIEN) Import( R, AU AT RAIESEIE.

(I T8 SubEntity MG E TS, FHMARCELSINA L] Import() AL
F, FFOREFAHIRI e, )

IParametricValue PV_DeltaCrankLength = model.CreateParametricValue ("PV_DeltaCrankLength", 0);
IParametricValue PV_BucketJointAngleDeg = model.CreateParametricValue ("PV_BucketJointAngleDeg", 0);
IParametricValue PV_BucketJointAngle = model.CreateParametricValue ("PV_BucketJointAngle", 0);
IParametricValue PV_BktTrLink CylRod X = model.CreateParametricValue ("PV_BktTrLink CylRod X", 0);
IParametricValue PV_BktTrLink CylRod Z = model.CreateParametricValue ("PV_BktTrLink CylRod 2", 0);
IParametricValue PV_BucketJointOriginX = model.CreateParametricValue ("PV_BucketJointOriginX", 0);
IParametricValue PV_BucketJointOriginZ = model.CreateParametricValue ("PV_BucketJointOriginZ", 0);
IParametricValue PV_Cyl Amplitude = model.CreateParametricValue ("PV_Cyl Amplitude", 350);

3. EQIESEERARRS T, Aeimalgin F R,

IExpression Ex_Deg2Rad = model.CreateExpression ("Ex_Deg2Rad",
"PV_BucketJointAngleDeg*PI/180") ;

IExpression Ex BktTrLink CylRod X =

model. CreateExpreSSLOn("Ex BktTrLink_ CylRod X", "COS(0.291724-

ACOS (((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. CreateExpreSSLOn("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_BucketJointAngle))*6191.0835-

SIN(PV_BucketJointAngle) *1340.8818") ;

IExpression Ex_BucketJointOriginZ =
model.CreateExpression ("Ex BucketJointOriginZ",

"SIN (PV_BucketJointAngle)*6191.0835+(1-

COS (PV_BucketJointAngle))*1340.8818") ;

IExpression Ex_ BucketTiplLoad =

model.CreateExpression ("Ex_BucketTipLoad", "O0");

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. FEQIEEANRIEABAUD T, BN RSEIE I,
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= QIEERENE, MASEE. S NIUIEHITE, SBERSAAT IR
ikt

Parametric Value List Parametric Value List
[ Parametric Values | | Parametric Values |
Mo | OP Name value Comment - Mo | OP Name value Comment -
1 I_ PV_DeltaCrankLength A 1 I_ PV_DeltaCranklength A
2 |_ PV_BucketicintangleDeg 2 |_ PV_BucketiointingleDeg
3 |[7 PVBucketiointangle 3 |[ PV.Budketisintangle Ex_DegzRad
4 || PvBKTLink CyiRod X 4 | X Ex_Bithilink_C..
s |[ Pv.BMTnk cyiRod 2 s [ Pv_BwtTiing C!‘RD” Ex_BMWLink_C...
5 |_ PV_BucketlointOrigin A 5 |_ Py Ex A
7 |[ PVBudketiointOriginZ 7 |[ P BudketiointOnging Ex Bucketioint...
T8 |[ PY-OLAmpitude T8 |[ PY-OLAmpitude
v v
v v
- -
[“aga | [insent | [Detete | [Export | [import | [checkan [ with Relation [ aga | [insent | [Deiete | [emort | [import | [cneckan [ with Relation
[oc ] [Ccancer | [ somy

PV_BucketJointAngle.Text = "Ex Deg2Rad";

PV_BktTrLink_CylRod X.Text = "Ex BktTrLink_CylRod X";
PV BktTrLlnk . CylRod_Z.Text = "Ex BktTrLlnk _CylRod 2" ;
PV BucketJ01nt0r1g1nx Text = "Ex BucketJ01nt0r1g1nX"'
PV_BucketJointOriginZ.Text = "Ex BucketJointOriginZ";

5. SRUEHIESE, B AL AIESEUR.

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. CreateParametr1cP01ntW1thText(“PP BktTrLink_ Rod",
"PV_BktTrLink CylRod X,-207.85255,PV_BktTrLink Cleod 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_BucketJointOrigin",

" 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 = MarkerOl

6. FEBIESBURIIY T, WINEIE PPC R PVC IS,
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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;

TEQ%E PPCs fl PVCs ST, #inan MRS, i Crank_Link R FEE /N S0
TR 1A

IGeometryLink GeoLinkl = BodyCrankLinkR.GetEntity ("Linkl") as IGeometryLink;
GeolLinkl.SecondParametricPoint = PP_CrankR BktTrLink;
GeoLinkl.SetNormalDirection(0, 1, 0);

1F File s2H., 517 SavePNetFunction.cs AFAE -
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BlE—MNzsE
L AT T2 R Rz shE] .
FERTTH P B AP QI ) Tmport( PR, IIALT Y, Bl EEshE] .

refFramel.SetOrigin(4440.16, -387.85255, 4768.1811) ;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 0, 90, 0);
IJointFixed FixedJoint_Dipper_ Ground =

model.CreateJointFixed ("Fixed Dipper Ground", BodyGround,
BodyDipperStick, refFramel) ;

refFramel.SetOrigin(6191.0835, -207.8525, 1340.8818);
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZYX, 0, 0, 0);
IJointFixed FixedJoint_Bucket BucketJoint =

model. CreateJ01ntF1xed("F1xed Bucket BucketJoint", BodyBucket, BodyJoint,
refFramel) ;

FixedJoint Bucket BucketJoint.BaseMarker.RefFrame.EulerAngle.Beta.Paramet
ricValue = PV_BucketJointAngle;

refFramel.SetOrigin(5679.2685, -207.8525, 62.560441) ;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 0, 90, 0);
IJointFixed FixedJoint_ BucketTip Bucket =

model.CreateJointFixed ("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. IS S, GldierkisshEl.

refFramel.SetOrigin (5506.1017, 62.147449, 2231.9959);
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 180, 90, 90);
IJointRevolute RevJoint Dipper Crank L =
model.CreateJointRevolute ("Rev_Dipper Crank L", BodyCrankLinkL,
BodyDipperStick, refFramel) ;

refFramel.SetOrigin (5504.8615, -207.8525, 1879.9098) ;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 180, 90, 90);
IJointRevolute RevJoint Dipper Bucket =
model.CreateJointRevolute ("Rev_Dipper Bucket", BodyDipperStick,
BodyBucket, refFramel) ;

refFramel.Origin.ParametricPoint = PP_CrankL BktTrLink;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 180, 90, 90);
IJointRevolute RevJoint BktTrLink Crank L =

model. CreateJ01ntRevolute("Rev BktTrLlnk Crank L", BodyCrankLinkL,
BodyBktTrLink CylRod Cylinder, refFramel),

RevJoint BktTrLink_Crank_L.ActionMarker.RefFrame.Origin.ParametricPoint =
PP_CrankL BktTrLink;

RevJ01nt BktTrLlnk Crank_L.BaseMarker.RefFrame.Origin.ParametricPoint =
PP_{ CrankL BktTrLlnk

refFramel.Origin.ParametricPoint = PP_Bucket BktTrLink;

refFramel. SetEulerAngleDegree(EulerAngle EulerAngle ZXZ, 180, 90, 90);
IJointRevolute RevJoint_ Bucket BktTrLink =
model.CreateJointRevolute ("Rev_Bucket BktTrLink", BodyJoint,
BodyBktTrLink Bucket BktTrLink Cyllnder, refFramel) ;

RevJoint_Bucket ] BktTrLink.ActionMarker.RefFrame. Origin.ParametricPoint =
PP Bucket BktTrLink;

RevJ01nt Bucket BktTrLink.BaseMarker.RefFrame.Origin.ParametricPoint
PP Bucket BktTrLink;

refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 0, 90, 0);
IJointRevolute RevJoint Dipper Crank R =

model .CreateJointRevolute ("Rev Dlpper Crank R", BodyCrankLinkR,
BodyBktTrLink Right Link, refFramel);

RevJoint Dipper Crank R.ActionMarker.RefFrame.Origin.ParametricPoint
PP_CrankR BktTrLink;

RevJoint Dipper Crank R.BaseMarker.RefFrame.Origin.ParametricPoint =
PP_CrankR BktTrLink;

refFramel.SetOrigin(5506.1017, -477.85255, 2231.9959);
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle 2ZXZ, 0,90,0);
IJointRevolute RevJoint7 = model.CreateJointRevolute ("RevJoint3",
BodyDipperStick, BodyCrankLinkR, refFramel) ;

refFramel.Origin.ParametricPoint = PP_DipperStick_Cyl;
IJointRevolute RevJoint8 = model.CreateJointRevolute ("RevJoint4d",
BodyDipperStick, BodyHydraulicCylinder Cylinder, refFramel) ;

refFramel.Origin.ParametricPoint = PP_BktTrLink Rod;
IJointRevolute RevJoint9 = model.CreateJointRevolute ("RevJoint5",
BodyHydraulicCylinder Rod, BodyBktTrLink CylRod Cylinder, refFramel);
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3. {1 File XHH1, i SavePNetFunction.cs FARTE AT
BlEE—1MD:

4. AR TSR /).

5. (ERTHPIRTEAMARS T, SN TR AIE 7).

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", BodySubO2Mother,
refFramel) ;

refFrame2.SetOrigin (6100, -207.8525, 4200);
refFrame2.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 0, 90, 0);
IForceAxial ForceAxial02 = Sub02.CreateForceAxial ("Ex_Rq CylPow",
BodyDummyDrivingForceBody, BodySub0O2Mother, refFrame2, refFramel) ;
ForceAxial02.ForceDisplay = ForceDisplay.Base;

6. fE File .01, 517 SavePNetFunction.cs, 1RA7 A
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B TETE:

L AHTEE A T2 R B A B AR .

2. FERTHPERPRMARAED TS, BN N IHRAI AR BT R ER.
* model Redraw() iR ZE Hi A= i | TARHEH I EE

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");
IVariableEquationVE MaxNegRot =

model.CreateVariableEquation ("VE_MaxNegRot", Ex MaxNegRot) ;
Ex_MaxNegRot.Arguments = new string[] { "Bucket.Marker3",
"DipperStick.Marker3", "VE_MaxNegRot" };

Ex_MaxNegRot.Text = "IF(AZ(1l,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.Markerl@HydraulicCylinder" };
Ex_CylinderPower.Text = "FX(1,2,2)*VZ(3,4,4)";

IRequestExpression ExRq CylPow =

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

model.Redraw() ;

3. 1E File 32Hf, 547 SavePNetFunction.cs KARAE o

4. {F Build 37, fiili Build Excavator KHUTEIE . & IDE % HJEKHH) Error List AE
RS RN TATERECE S . RA NS, SRR,
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S SEREDY Rl
AR S S A E B 1) Import 41T, 4044 Impore() b4
KR CBERXSEE:
1. 7£ Project Explorer H', ## riifi ExcavatotDialog.cs.
2. fESREHH, giili View Code.
3.0 HNATRAREG. ERAKLARSCE. )

» A — M Import TIREN) PNetFunction 54,

PNetFunctionFunction;

Function = new PNetFunction (application) ;

4. {£ btImport_Click()B%H, N N5, H PNetFuction SHISKH A Import() bR %L
o (AT )

Function.Import (strExcavatorPartName) ;

5. ff File sgHrr, fAiy SaveExcavatorDialog.cs, PRAT A
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N REET
AT B2 B BE TS IE RS AT .
B ThIAE:

1. 7 Build SZH.9, 1515 Build Excavator. £ ¢ IDE & I1JEEHH] Error List HEH 2 15 B~
TR EEAS . IR TS, SOEE R

2. {E RecurDyn "] Customize ##%5H ') ProcessNet 41 T, s Run,
3. {E Run ProcessNet X1 & 1 N EHIMPIREH, fitd Excavator ) Runs

4.  1F Run ProcessNet X155 1, A Run %41

5. SRR O, A R _ET

6. TEXHEE IO . %4 . Browse ForFoldes ' X

7.  Browse For Folder X 15 % 3 H 5, f8E XA T ~
FHIEER. (EREFES, AT Moey:
“<InstallDir>/Help/Tutorial t ——
/ProcessNet/VSTA/Excavator/Excavator’ H P e 0(,::;
KR ) > 3';2":' e ‘

> s N y B Videos

8. Eﬁ%x{t’:ﬁg{% EAE CAD I{#Eﬁ{% EF'&@)\E ’ e ::“IVZTI::E?D:) |
Al Import %411 . e ——r

0. FAEHLETS A, W FEPTR. " ’

10, RTXTUEE A _EARARE, P2
TEE Mo

11. 7%} Run ProcessNet X155 [,
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TR NEE H =

AR T PG IN—ASSCAMEAN—N24H, A AT DA 35 2 1 shgaT AL 3 pr AN
7K.

REXEECAHE:

1. 1E Project Explorer 11, X{ifi ExcavatorDialog.cs. ExcavatorDialog.cs %1 & [12>7E Edit
IDE Project HEH H ..

2. JEFF ToolBox, FFKHUI NI Common Controls #1155, A5 BE MO Le2 A FIME

RFHETCER BN AR (VA PN
Buttonl Simulation btSimulation 292,90 75, 57
Button2 Plot btPlot 373, 90 75, 57

TextBox1 tbBucketJointAng 1206, 92 154, 20
le

TextBox2 tbCrankLength 1206, 127 154, 20

Labell BucketJoint_Angle lbBucketJointAng 12,95 83,12
le

Label2 Crank_Length IbCrankLength 12,130 83,12

3. {E File 32H.H, riili SaveExcavatorDialog.cs SKIRAT Ao

ExcavatorDialog B

CAD File Path

Import

BucketJoint_Angle
Simulation Flat
CAD File Path

HydraulicCylinder

DipperStick

a Crank_Link_R
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MRS

AR RRE, S AN B 1 S SR A BEANZ S A, S SR E
P AR 2 AL, AU AT

TREDTIIRE
1. {E Project Explorer ', X{ifi PnetFunction.cs.
2. TERUTHETH AR Import() BT, A& — M EREL

= NI RAREY, FXHEE R ) Bucket Joint Angle A1 Crank Length {8, 24
PV_DeltaCrankLength fll PV_BucketJointAngleDeg /S {H .

public void Simulation(double[] dPVValue)

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

IParametricValue PV_DeltaCrankLength =

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

model.GetEntity ("PV_BucketJointAngleDeg") as IParametricValue;
PV_BucketJointAngleDeg.Value = dPVValue[O0];
PV_DeltaCrankLength.Value = dPVValue[l];

model.Redraw () ;

modelDocument.ModelProperty.DynamicAnalysisProperty.SimulationStep.Value
= 400;
modelDocument.ModelProperty.DynamicAnalysisProperty.SimulationTime.Value
= 4;

modelDocument.Analysis (AnalysisMode.Dynamic) ;

3. {f Project Explorer H', A1%f 5itli ExcavatorDialog.cs, J riili View Designer.

4, FEXUih; Simulation A H IR EH, A RS,

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

5. 1E File S8, Sl SaveExcavatorDialog.cs STARAE A
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Chapter
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LB
(RS

Plot 0 x
1. {E Project Explorer H', X{ifi PnetFunction.cs.
> =zt . . " +- Bodies
2. FERTHE AR Simulation( R, GEN + Force
‘Fé/ﬁ\lgl@izﬁo +- Joints

» %} GetPlotData >Kiit, “EXCAVATOR” &% KIIEHE IR, XAEIEIE A fess
b RecurDyn WA AN [T T A B 2250

» ] ActivateView ZEERHHTEMIE

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

double[] Time = plotDocument.GetPlotData ("EXCAVATOR/TIME") ;
double[] dRelative = plotDocument.GetPlotData
("EXCAVATOR/Joints/TraJointl@HydraulicCylinder/Posl_Relative");
double[] dDrivingForce = plotDocument.GetPlotData
("EXCAVATOR/Joints/TraJointl@HydraulicCylinder/Driving Force");
double[] dPosl_Relative = plotDocument.GetPlotData
("EXCAVATOR/Joints/Rev_Dipper Bucket/Posl Relative");

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

plotDocument.ActivatevView (0, O0);

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

plotDocument.ActivatevView (0, 1);
plotDocument.DrawPlot ("Post Relative", Time, dPosl_Relative);

3. {E Project Explorer 1, 177 ExcavatorDialog.cs, Ff fiili View Designer-
4. ik Plot $24H.,
5. FEFTQIEIIRECT, MU T LB ML
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Function.Plot () ;

6. fE File ¢, Sy SaveExcavatorDialog.cs SR,

Ul E N EE

AR B RN H BE 15 RIS AT
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B ThAE:

1. 7F Build 3289, 151 BuildExcavator. f5 2 IDE 7 A ErrorList HE & 75 12
I~ VAR R e A R R, SRR

2. {f RecurDyn [{] Customize $#%H'[] ProcessNet 2 v, i Run.

3. ff RunProcessNet X1 % L N EEBOpRIRE S, A

Excavator ) Run.

4. 1F RunProcessNet X1 & 19, s Run %4 g L [
5. MULE DR, WA ERR.

6. FEXTIET HH, BucketJoint_Angle bl Crank_Length ERIETPN
00

7. M EIHL, i\ PV_DeltaCrankLength #ll
PV_Bucket]ointAngleDeg [{H 2% 51 A\
Bucket]oint_Angle fll Crank_Length {E {727, [RIRHRIEHT
HMEHEA TR T

8. JrirsERUE, s Plot %41, Zxfilin R R,

" Page

Bkl - |REPSF|REDE] X B k(M- |2 E e r| & SDE R

9. <[] Excavator X iEE [,

10. 2% [4] Run ProcessNet X115 & 1.

B 2 R !
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