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DIPPER STICK WITH BUCKET TUTORIAL (PROCESSNET VSTA)

Start RecurDyn X
RecurDyn A|ZI5H | e
Name |Excavator |
RecurDyn% AlI_|I-'5|.7| Unit [ MMKS(Millimeter/Kilogram/Newton/Second) [+] [ setting
Gravity [y [-]

1. RecurDyn = A#TILICEH

2. RecurDyn Ol AEI '('5C|>'| El EA-I Start Open Model | Browse
RecurDyn CHSHAI7} LEERSLICH, e s o [
[l
3. Model Name £ Z{Zt0| Excavator & s
ol |C}, T
H=H= b,_—-—i@ |
4. Unit % M MKS EI_I'_CI)_l 71' E Hlj 7C:>‘ EI‘ I__l EI-. CarCruise_lnitial.rdyn CarCruise_Initial.rdyn Ex(avator_Fmal.;dyn
= L™ -
5. oK % % E-I AH E Eé'% AOH g -6';!' |_| El’_ [“] Show ‘Start RecurDyn' Dialog when starting

2 NEH

» File 0|70 A, Save As & Z&5t0 {Sl= 2/X[0| Excavator.rdyn @2 XZetL|Ct

ProcessNet Alx_ll'_cl)_l-jl @ Excavator - RecurDyn
File | Edit View Project Bui

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

Mew Froject...  Ltrl+N

1. ProcessNet | 5% 7|4SZ(IDE)E E0{717| QAN &1 OpenProject.. Ctrl+0
Customize & 2| ProcessNet(VSTA) 1E2] (5 OpenFile..
PNet HES 2&/gfLCL
2 a j Close Project
w __'ﬁ‘ﬂ —?’ Al SaveExcavator  Ctrl+5
PHet Run ReqgisterDLL Save Excavator As...
Processhet(VSTA) @ SaveAll  Cirl+Shift+5S

Export Termnplate...

2. ProcessNet IDE 7| &3 &|H2 File H 70X New
Project £ 22/gtL|Ct.

3. New Project CIO|QZ 17} WASHL|C} 0f7| A 1
RecurDyn 2| HZ 1} 9t= Template S ME{SHL|CY,
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Note: ProcessNet Project = &4+ RecurDyn 2| ™t SHE M AREdOF gHL|Ct, THeF HTO| CHE

B ProcessNet OfE2|#|0|M0| HEO| o F|l= ZR7t Ll Ct, HX|3t RecurDyn 2| HZO]
SHE M Templates O] 204 & L|C},

4. Project Types = Visual C#& ME{sl11 Name 0| Excavator & 22351 OK

=
H = =
Mew Project 7 X
Project types: Templates:
- Visual Basic Visual Studig ]
x [ x
VIR3 }
ProcessMet

A project for creating ProcessMet for Recurdyn VR4

MName: Excavator |

oK || Cancel |

FELIC

5. 12|st™ ofzflet 20| Excavator Project 7t A440| & L|C},

@ Excavator - RecurDyn

File Edit View Project Build Debug Data Tools Window Community Help

Hal=2=00" 1- IR N1 1k

[=%

S g-M-| b g @5 = o E (B

e @]
Excavator
[=d| Properties
References
[ Recurdyn

] isApplication |
C3 res
Project Explorer

Properties - 0 X
ThisApplication.cs File Properties

=]

Copy to Qutput Directory Do not copy
Custom Tool

Custom Tool Namespace

Error List -« 0 x
| @ 0 Errors] | 8 0 Warings] | () 0 Messages| Project Window
Description File Line Celumn Project
Message Window
Copy to Output Directory
Specifies the source file will be copied to the output directory.

Creating project 'Excavator'... project creation successful.
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6. File - Save Excavator € 22|51 {5t= ?/X|0| ProcessNet Z=MEE X &TFL|CE

7. O|Ml ProcessNet OfZ2|H 0|2 WE3t7| et =H|7t 2t EAS LT
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A AH kl"'|. |
*H EI‘OI%EJ %E-?— A°HA°'|'6'I.7I Project Explorer - Excavator + 0 X
2 2
1. ProcessNet IDE °| Project Explorer Build
oM o2l QERS S EELIC Rebuild
o ZasH|C Add F ] New ltem...
- =2 S
2. Add - New Item = Z&/&'L|C}, Add Reference... ] Existing ltem...
Add Web Reference... “;  Mew Fold
3. C}23t 20| Add New Item Ct0| 21 4 New Folder
. - Debug * [ 2] Windows Form...
0| LtEtLHH Windows Form OFO|2& @ User Control...
225l Name 2 ExcavatorDialog 2 3¢ Class..
0|:|I Eﬁ#E}. L'l I:I'. Rename
Properties
4. AddHES SE[ELC
Add Mew Item - Excavator ? X
Templates: EEAE
Visual Studic installed templates
b -.;J < =
R ) : 1 & &
Class Interface Code File Windows JUser Control S0L DataSet XML File Text File
Farm Database
2 & 2 B B &
Assembly  Application  Resources  Settings File  MDIParent AboutBox  Debugger
Informati..  Configurat... File Visualizer
A blank Windows Form
MName: Exca\ratorDialog| |

5. Windows Form 2 %[t 27 2 =29 ExcavatorDialog.cs[Design]0| IDE Project

Editor 2/ =<0{ LtEfL{Ct,
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@ Excavator - RecurDyn - a x
File Edit View Project Build Debug Data Formet Iools Window Community Help
JdEE-dd EY 3 SEEEIFSER B
3¢/~ ExcavatorDialog.cs [Design] ~ X || Project Explorer ~ 0 x
e
g ||| = Excavatoialog (=] e s (# Excavator
[ Ed| Properties
G [l References
& [ Recurdyn
) ThisApplication.cs
[ res
] ExcavatorDialog.cs
Properties ~ 1 x
ExcavatorDialog System.Windows.Forms.Form
Minimumsize 0.0 ~
Opacity 100%
Padding 0,000
RightToLeft No
RightToLeftLayout False
Showlcon True
Error List > X | SnowinTeskbar True
[© 0Emors] [ i\ 1 Waming]|[ (i) 0 Messages Size 300,300
Description Line Column  Project SizeGripStyle Auto
dowsDefeuttLocation
& 1 The referenced component .
*FunctionBay.RecurDyn.ProcessNet R2R2D' could not i
be found. Text ExcavatorDialog
TopMost False v
Text
The text associated with the control.
Ready

6. W 2AZ4CHo] = ExcavatorDialog CHO|22 15 F2/ELC

8. [O:7IX|2 FormBorderStype 2 FixedToolWindow 2 % gtL|Ct,

Properties « 01 %
ExcavatorDialog System.Windows.Ferms.Form -
Location 00 L]
Locked Falze
MainMenuStrip (none)
MaximizeBox True
MaximumSize 00
MinimizeBox True
MinimumSize 00
Opacity 100%
Padding 0,000
RightToLeft Mo
RightTelLeftlayout False
Showlcon True
ShowlnTaskbar True
480, 800
SizeGripStyle Auto
StartPosition WindowsDefaultLocation ¥

Font

ForeColor

Microsoft Sans Serif, 8.25pt
- Control Text

FormBorderStyle FixedToolWindow

HelpButton

False
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9. 13 A= ACHO|A ToolBox# 90004 oz M2 o|SA|ZILICH, 12{® Clo|¥2
A H HE, 7|t HZT HO7|sE 7t = Ue U=t
HO &L LCH -I-:TIT:W. v = X
237 ListView A

#-| MaskedTextBox
Fe A2 View — = =23 :
Note: ToolBox 7t 2O|X| &%= ZS View - ToolBox & = &SIHLt 7 e

LS
9' Ctrl + Alt + X El—l I:I'. %] Motifylcon

1% NumericUpDown

oq|ao]

10. Common Controls 55 0|/A{, PictureBox 2 22/3t &
0 ProgressBar

MASIOX} = CHO|YZ 10| I AL 0"9% Label = (#) RadicButton
= — = — "1 O L- apel =
2= RichTextBox
A BHSE A
Drag & Drop & F=¥gL|Ct. abi] TextBox
4 = St L TeolTip
11. 493t PicureBox £ MEiGtL|Ct = TreeView
ExcavatorDialog
12. of2fe] O8N QEX SIHO| Properties &0|A Image Y & F0f U= .2
S23tch,
Select Resource 0| ZASHL|C
Properties n Select Resource ?

pictureBox1 System.Windows.Forms,PictureBox -

Resource context

& (35
EEH A ® Local resource:

Backgroundlmage I:' (none) -
Backgroundimagelayou Tile Import...
BorderStyle Nene () Project resource file:
Cursor Default
ml:l (none) u Resources.resx
UseWaitCursor False
B Asynchronous E:(ample_
Errorlmage EI Systermn.Drawing.Bitmap
Imagelocation
Initiallmage IEI System.Drawing.Bitmap
WaitOnLoad False
B Behavior w

Choose Image

Image

Th:?magadisplayedinthePicturEEUx. Cancel
13. Select Resource 0| A Local resource HHES 2|51 Import HES ST}
14. Open CIO|Z =7} LIEILIE CHO[H 20 AMEE O mUS MESLCh (T2

“<InstallDir>/Help /Tutorial /ProcessNet /VSTA /Excavator /Excavator” 0
Excavator_1.png 2 ZX{gtL|Ct,)

15. Mei3h J0] Mef0] E HS HOIGIOH OKHES S2eLICt
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16. Properies £0| A SizeMode = AutoSize £ HZ3}1, Location 2 0,0 22 |&gtL|C},
Location ﬂ
Locked False
Margin 3,333
Maximumsize 00
MinimumSize 0,0
Maodifiers Private
Padding 0,000
Size 460, 761
SizeMode AutoSize
17. ToolBox & MEHStL|CE,
18. Common Controls S£0{A{, Label 2 &/t & HA St St= CHO|YZ 9| 2
MEH1Y O 2 Label 2 Drag & Drop & $&lgtL|Ct,
19. M3t Label 2 MEiStT Properties H0|Al Text | 2t0| CAD File Path £ 23t
Location € 12,17 2 Y ZgtL|Ct,
Bt 12,17
Locked False
Margin 3,030
Maximumbsize 00
Minimumsize 00
Maodifiers Private
Padding 0,000
RightToLeft No
Size 83, 12
Tablndex 1
Tag
Text CAD File Path
20. CtA| ToolBox & MEHSH & Common Controls S 20| = TextBox £ 228t =
Label | 2 2Z2|X|0] Drag & Drop & +¥%L|LCt,
21. REZ 35}Tto| Textbox1 2| Properties &0|A Location 2 108, 14 £ Name 2
tbPath £ 2251 Size & 260,21 2 Y&TtL|CE
22. Buttonl, Button2, TextBox1, TextBox2, TextBox3, TextBox4, TextBox5,
TextBox6 O CiSHAME Qo] IMIf S Yoz [} HE AX310] Text 2 Name 2
us FELHh
Dialog Element Text Name Location Size
Button1 btSearchPath 373,12 75, 23
Button2 Import btimport 15, 53 433, 23
TextBox1 HydraulicCylind tbHydraulicCylinder 161, 251 110, 21
er

15
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TextBox2 DippersStick tbDipperStick 68, 364 110, 21
TextBox3 Crank_Link_L tbCrank_Link_L 312, 402 100, 21
TextBox4 Crank_Link_R tbCrank_Link_R 170, 468 100, 21
TextBox5 BktTrLink tbBktTrLink 243, 428 100, 21
TextBox6 Bucket_Joint tbBucket_Joint 282, 508 100, 21
TextBox7 Bucket tbBucket 258, 614 100, 21

23. ?1o| S SSHE offel Ognt 20| Cto|€=rt 2HYE AS Y + ASHCH
E

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

ExcavatorDialog = |

CAD File Path

Import

Note: Winform 22 ¢t CIO|22 0= AREARS| PC 2HE0| et I 7|Lt X7 Cia Ch2A

LtEtE =+ UAg LI

16
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e -

CHO|E 29| &7 |=td ™ol |

X=7HA| Cholgza9| of2E 8ot lsLItt. Ol E—*lﬁEt’* off Afﬁxm = g8E O'E%

HeE FIHt HES =
=1

CHO[E=0|A AME

Cholg2a |=e9| =7|2tE Folo}|
Project Explorer

1. Project Explorer 0 A =@ | EE
o Excavator
P S MEHS S 2= :J
ExcavatorDialog.cs =& MEiTt &, @=F 5. B Properties
H'i%o %él(él'l—l I:|'. View Code % *.JE—'.*ﬁPE 4 3] References

— |=r Recurdyn

i o] AA ALY
ExcavatorDialog.cs 2| &~ FE7} IDE " ) ThisApplication.cs

Project HEAO| LIEHLICE, 5. [ res
e covetoDioigo
2. HEEO Cio|gE1 YA=R0| AFEY HE % Excavatoq [ Open
o2 StL|C}. ~ '#] Excavater Open With...

View Code |

] |

*  FunctionBay.RecurDyn.ProcessNet =
ProcessNet 2| &t=& AI&3}7| 2[ot

Reference 2/L|C}.

Yiew Designer

= IApplication 2 RecurDyn & QlA/6t=0| At83t= Interface 2 L|CY.

» strFilePath 2} StrExcavatorPartName 2 Excavator 2| £Xl2| o|Sa} £ X0
C8st= CAD It =2 Subsystem LtQ| A= L|CE,

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

namespace Excauator
{
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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N N o P 1 Project Explorer
Cloj2 A=S HoM ... HES HE 233t ¢ : DR 2@ EE
o T N T [ ' & Excavator
%Elf OI:II‘_J'\_% Ac’gobll'l_l EI’_ +j! Pr::;ert\es
+ -2l References
o . = [ Recurdyn
XI-%QE AOHAC-;El_l AHE—S— %F_JF_ 9_"0‘” OI‘EHQI’ 7E"Ol __T_I_E% A|=|I-O‘=!°|=,H—| EI'. - Thi:App\i(atioﬂ.(s
- [ res
[ Open
. Open With...
=  Folder Dialog &0|A| Folder 2] Z2& 7IX|1 2& | iy Cooe
= ol F5]  View Designer
_:|L_ [=| I—l EI'. Exclude From Project
= ... HES £&5lH btSearchPatch_Click() &7 2&35lMHA Folder Dialog A 0|
S

private void btSearchPath_Click(object sender, EventArgs e)

{
FolderBrowserDialog dialog = new FolderBrowserDialog();
dialog.ShowDialog();
this.tbPath.Text = dialog.SelectedPath;

¥

=2
View Designer HHES 285t &, CI0|¥20 AL

=5 =510
btImport_Click() &+5 Mgt}

btImport_Click () &=+

Otz2iof UpdateDB()2t= 0|59 MER &
ol C},

= «
|:|OI-

= UpdateDB()= ClO|Z2T I=20| = textbox Off 2=

Hel HaE MEoks
2=

» This.tbPath.text = tbPath 2= 0|£2| textbox 0ff Y= E Zt
ZR2AMYL|CE,

» strExcavatorPartName = 2 A} H{EZ CAD It

8! Subsystem LtO| ZZQ}
0|82 MEgLIC

18
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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";
b

8. X322 WIE M=2 g ol of2iet 2ol ZEE YHYLIC

= CHO|EZ0|A Import HHES 28 Al 443 UpdateDB() &+ atLICt

r

private void btImport_Click(object sender, EventArgs e)
{

b

UpdateDB();

9. File l0lAX Save ExcavatorDialog.cs & £2/5iA Save & &liEtLICt,

19
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OfZ2|#| 0| = HM= M CHo|YE= RIES LIEHH7|
RecurDyn OfA{ ProcessNet Of E2|#0|MS Ml [ CO|YE 7} LIEILLA St= 'Hat s
CHO|Y =217t RecurDyn Off ZXE|A St= EE HiE A/LICEH

OiE2[A0ldE JAUS M CHO[E2T A= LIEHL 7|

1. Project Explorer 0|A| ThisApplication.cs It2& H& Z&/gtL|C},

2. ThisApplication.cs 0f|A] Ct21} 20| Z0| 10{Zl HelloProcessNet() &2t
CreateBodyExample() &+ AMHLCH (M EM XESd-dEl et=QL|C})

¥

3. Otefiet 20| Run() & Z-deL .

39

= ExcavatorDialog 2| {22 QIAHAE HHSASLICE

= Application I} MainWindow 2| 7}2 ExcavatorDialog S 20| HslELICt,

Note: application I} MainWindow & M Y3i0F Winform OA| ProcessNet DA EE AtEE

OIAL'EI..

MH

public void Run()
{

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

4. File H=0|A Save ThisApplication.cs & Z2|5A] Save & $JTiL|C}

20
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(PROCESSNET VSTA)
CHo|2E ] RS0l HAE

X S7tR| 2ot 0fZ2|AH0] 0] FEH2 = XFSH=X| HAER L CH
O E2|AH 0| 57|

1. IDE# oltto

| Error List &0 A Ofl2{Lt d17t =X
=olsto] =gt

2 30|t
T oy

S ZoIgtL|Ct, ofgiLt 4
L|C}. Build Of++0ilA] Build Excavator S &t

7t ACHH,
=HetLICt,

@ Excavator - RecurDyn

File Edit View Refactor Project | Build | Debug Data Tt
IEE-dd@ s aa o

| Build Excavator I

2. RecurDyn 2| Customize ¥°| ProcessNet(VSTA)1E0|A Run S

@ (% o

Messtct,

PMet Run RegisterDLL
ProcessMNet[WSTA)
3. Run ProcessNet CIO|Y =21 SIEHo| EE|HEE
et

O Excavator 5t%/2] Run S

4. Run ProcessNet CtO|Z 270 = Run H

ES =IZ|S

== =g
acovmele y

Run ProcessMNet{VSTA) x ——— '
CAD File Pa

ProcessMet Project / Assembly

|F:\WR‘I\TutoriaI\Exca\rator\Excavator\Exca\rator\Exca\rator.csproj ||Z| | Reload |

[Run | ]I| Edit |

BIE‘ ProcessMet

E-cff_Excavator

: "Em F'-\-INI

5.

dget Co|g=27r HO L L
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6. AHHO| &= AS Q5T CHO|E=IE s L

A = AN — = cdg

rir

7. Run ProcessNet CIO|Z 215 EHSLICE

23



DIPPER STICK WITH BUCKET TUTORIAL (PROCESSNET VSTA)

Chapter

A= R8I MM F[E

202X
=

O] HOM= MEE Class € =1 017]|0f ProcessNet &
7

O FoilM gt CHo|Z20M 2ESt= YEE &H= A

Ole 28 AlZh
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A A
oo

MZ& Class

(PROCESSNET VSTA)

AHE_,_ ClaSS% AOHAC':!'('jl. Class LH_|_O-” ProcessNet 'ol;l- % Refactor | Project | Build Debug Data Tools

¥ 2 5] Add Windows Form...

ol HIHS HI AHOlL|C | % 5=

H_'C'l-'_ cH= HE e | I- vcs| ThisAp 4 Add User Control...

MZL Class AA etfunction | % Add Class..

ten: | AddNewltem.. Cirl+Shift+A |f
Egm%g:{t'e = Add Existing ltem..  Cirl+D
1. ProcessNet IDE 0|\ Project - Add New Item I e w——
ES =Zg|sh|C 2 Show All Fil
HES SR FMetFung & Show AllFies
Add Reference..,
2. Add New Item C{O|Z =7} LIEHLEH Add Web Reference...
Templates 0| A Class £ A5l Name 2 xcavator Properties.
PNetFunction 2= 3%t £ Add & +ELIC
Add New ltem - Excavator 7 =
Templates: =

Visual Studic installed templates

o = Ex E3 U < =
Interface Code File Windows  User Control SqL DataSet AML File Text File
Form Database
3 B2 R E = 7

Assembly  Application  Resources  Settings File  MDIParent  AboutBox  Debugger

Informati.. Configurat... File Visualizer
|An empty class definiton
Mame: PMetFunction

3. IDE Project HE&0| PNetFunction.cs 7} LIEILIEH of2io] IEE UHHTILICE | (FA
HAE EEES d3HELICL) Q3= FEE ProcessNet &5 A I A0l 7| 250l
5 X272t A|IAHAF UL

= IApplication: RecurDyn € QI4I8H=0| ALE
= IModelDocument: RecurDyn Of|A{Q| 2 & 2

= ISubsystem: T2 EAOA AFEED
= IReferenceFrame: RecurDyn 2| ReferenceFrame

= IPlotDocument: RecurDyn Plot 2A{
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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)
{

b

application = app;

4. File 150 A Save PNetFunction.cs £ Z2Z/5{A save & $=SHetL|C}.
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Gl O| AHA
2Eo| 4y
Excavator B8 XIE02 MASH: #H2 ATE HYL|CH

Body Import 5}7|

1. CADI}27} Subsystem L'Y2 AL3HA| 0ot 22 Excavator BHS A3l A==
XML,

(4

2. Import() &5 Mdgtct,

public void Import(string[,] strExcavatorPartName)

3. Ctgo= w3 MM Import()E4:0) ol B4 M

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

refFframel = modelDocument.CreateReferenceFrame();
refFramel.SetOrigin(0, 0, 0);
refFframe2 = modelDocument.CreateReferenceFrame();
refFrame2.SetOrigin(0, 0, 0);

A~
oL

X
EI_I_7

—_

Sh B4 MOl O30 'O ZF BEo| CAD IHYQl *.x t X Subsystem It QI
.rdsb 2 Import 5t7| |2t Loop &2 F7tgfLICE.

=

*

=  FileImport()= CAD It 3 Subsystem Lt Import siF= & L|CH

= CankLink R2 CAD It Z Import StX| 41 MEiF7| 20| continue &
AFE3HA CHS Loop 2 HO{ZLICE,
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for(int iCount = 0; iCount < 7; iCount++)

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

Ar8iA & LHOf| Y= Subsystem 2| List & ZHdsta

5. SubSystemCollection Property &
EE =gt

Sub01, Sub02 = Q5= 2

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

6. GetEntity() &2 AtE3lA Import & Body & AMst= ZEE FItetL|CH
»  GetEntity() &= RecurDyn 2| Entity 52 AMS|FLICE.

» J|2HCOE IGeneric 22 BISE|H JSH= Entity 2 370 HFM A HZ SiE +
UAE LT

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
1Body;

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|£9| Link Body 2 Bucket_Joint Body 0| Marker & M dst=

m
In
i
o '
¥
%
I=
o

= Crank_Link_R 2| Second Point 2| 7/0f| PP & Y &BHA ALEXIZL RHME ZE-E £
QL= ¢fof 5tE 2 CAD It 2 Import St= CHAO| Marker & MZE HdsiE
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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 MarkerO1 = BodylJoint.CreateMarker("Markerl", refFramel);

8. Assembly 2E°| Ground € BodyGround 2 M| FLICE,

IBody BodyGround = model.Ground;

9. DummyBody & MdgtL|Ct,

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

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

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

10. File 0570 A Save PNetFunction.cs £ ZZ|5{|A save & $=3EtL|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,

3. (SubEntity MMdE2E FZo| Variable Equation A 47tX|= 25 Import()et LHO| O|O{ A

FEE F7HYLL)

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);

4. PV

i

48st= [ E Oot2foi of2H2| Expression & dd5t= ZEE FIHELICH

IExpression Ex_Deg2Rad = model.CreateExpression("Ex_Deg2Rad", "PV_BucketlointAngleDeg*PI1/180");
IExpression Ex_BktTrLink_CylRod_X = model.CreateExpression("Ex_BktTrLink_CylRod_X", "C0OS(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.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)";

5. Expression & M4st= ZE Oof2fof PV Q| Value & MAH3sl= AEE FIIEHL L,

= Expression 2 ‘498t | PV 2| Value 20l YLTLICE ofzfel ZET MY LM ofzf o
aZar 20| PV 2| Value 240| Expression 22 HZAEL|CY,
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Parametric Value List Parametric Walue List
Parametric Values Farametric Values
No | DP | Name Comment -— No | DP | Name Comment -
1 |_ PV_DeltaCrankLength A 1 |— PV_DeltaCrankLength A
2 l_ PY_BucketlointAngleDeg 2 |— PV_BucketlointingleDeg X
3 l_ PV_BucketlaintAngle 3 |— PV_BucketlointAngle Ex_DegZRad
4 |[ | PVoBkiTLink GyiRod X s [ Ex_BKktTilink_C..
5 l_ PV_BktTrlink_CylRod_Z 5 |— PV_BkiTrlink_CylRod_Z Ex_BKHTrLink C...
5 PV_BucketlaintOriginX A 6 PV_BucketlointOriginX Ex Bucket/oint... A
7 PV_BucketlaintOriginZ 7 PV_BucketlointOriginZ Ex Bucket/oint...
2 l_ PV_Cyl_Amplitude 8 |— PV_Cyl_Amplitude
A4 4
Chwnstion -
‘ OK | | Cancel ‘ | Apply | oK ‘ ‘ Cancel | ‘ Apply

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";

6. PV2l ValueE 275IULH PP E Y dsl= ZEE FIHfLCL

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_BKktTrLink",

new double[] { 0, 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_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 = Marker01;

7. PP E d/dst= AL ofzfol| of2ie| PPC 2 PVC E M= ZEE F7HLCt

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;
Geolink1.SecondParametricPoint = PP_CrankR_BktTrLink;
Geolinkl.SetNormalDirection(0, 1, 0);

9. File 50| A{ Save PNetFunction.cs £ ZZ|5{|A save & $=3elL|C}.
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Joint 244

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.CreateJointFixed("Fixed_Dipper_Ground", BodyGround,
BodyDipperStick, refFramel);

refFrame1.SetOrigin(6191.0835, -207.8525, 1340.8818);
refFramel.SetEulerAngleDegree(EulerAngle.EulerAngle_ZYX, O, 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.CreatelointRevolute("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_zZXZ, 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 4 70|A Save PNetFunction.cs £ 226X save & $3EHL|LC}.

34




DIPPER STICK WITH BUCKET TUTORIAL (PROCESSNET VSTA)

Force A4

1. Excavator QA AFEE Force £ st &LICt

2. X[3MX| /gt 3£ ot2fof| Force & Y/ dst= ZEE YHPLICH

—

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_7ZXZ, 0, 90, 0);

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

ForceAxial02.ForceDisplay = ForceDisplay.Base;

3. File 50| A Save PNetFunction.cs £ Z2Z/5{A save & $=SHslL|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=

oSt Bt

= =

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.Marker1@HydraulicCylinder",
"Cylinder.Marker1@HydraulicCylinder" };

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

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

model.Redraw();

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

4. Build 0f0|A Build Excavator 2 MEHSIO| Y E 3oL |Ct, IDE & SIEHO| Error
List 0| Of2{L} Z07} QP=XE &It o2t 2107} QCHH, S52 &QlstY

—

+E3LCE,
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Cro[€ =10 e HZ

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

rir

Crojg20| et A2

1. Project Explorer &0jA| ExcavatorDialog.cs £ MEiTIL|CT,

2. O1RA 2EZ HEZ 2851 View Code £ Z=TfLICt
3. ofzfe| ZEE YHTLICH (FA BEAIE 222 LHTLCL)
=  Import &5 ALE3}7| 2/3iA PNetFunction QIAHAE M- gotL|Ct

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);
¥
4. btImport_Click() &= LHO| 20jA 445 PNetFuction QIAHAZE 08510
Import()2+E 2E5t= IS YHYLILL (A BAlE B2 YHHLULDH)

private void btImport_Click(object sender, EventArgs e)
{
UpdateDB();
Function.Import(strExcavatorPartName);

5. File H+0|A Save ExcavatorDialog.cs & 22/l save & $&TIL|CH,
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CHOIR2D =29 HAE

0=

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

OiE2[A 0] Zdst|

1. Build 0|50{|A Build Excavator 2 MEHSIL|LCE, caorieren |

IDE % 315to| Error List 04 021t 27} - -
Browse For Folder
tOIgtLICE of2{Lt B0 UCHH, 555

v O ThisPC
[ Desktop
2. RecurDyn 2| Customize & 2| ProcessNet 1& 0l A o
Downloads
Run =2 )\I—-I E_IllI OI:II- L'l EI-- F’" jwseo (jwseo)
F-" jwseo (jwseo)
o F-" manual (manual-pc)
3. Run ProcessNet CIO|YZ 1 d}Eto| EE|FHEZOf A B Vi
&= Pictures
Excavator 5}2/2| Run & &g L|Ct, B Videos
i Local Disk (T3
- Mew Volume (D:)

4. Run ProcessNet CIO|Z 270 /= Run HES
St

Make MNew Folder

Cancel

5. @o| O3 Z2 CiO|ZE=1 HrATF LIEHEL|CE

6. LIEHCH CHO|ZZI0IM ... HES SELICL

7. Browse For Folder CHO|Q 217} EE|H Import & LA0| e XS ME4SL|CE, (Y

2| X|&= “<InstallDir> /Help/Tutorial/ProcessNet/VSTA/Excavator/Excavator” Of
EXEL )

8. CAD File Path Off ItYZE7} 20| & A2 =5t H Import HHES S/SLICL
9. Of2fe| 21} 20| Excavator ZEO| Atz 2 MAMO| E|l= S =olgh 4= Q&L|C

10. Clo|g2 = MTho| x & 2 ExcavatorDialog &2 EH&LICEH

38



DIPPER STICK WITH BUCKET TUTORIAL (PROCESSNET VSTA)

11. Run ProcessNet CiO|Y 25 EHELICE
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Crol€ =19 CfXtel 8ot

AMEALE CHO|E 20| RS0t E2 Y (Plotting)e & &+ UAEE HAE HAQL HES FIHe

ALt

Chojg21 =22 CAel +=83t7|

1. Project Explorer 0|A| ExcavatorDialog.cs 2 O2AZ G2 S&gtL|Ct.
ExcavatorDialog.cs 2| CtO|2 2717} IDE Project ®Z&! &0 20 &LICt
2. ToolBox £ MEiSH & Common Controls SE0A| CtS1 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, 21
TextBox2 tbCrankLength 126, 127 154, 21
Labell BucketJoint_Angle IbBucketJointAngle 12, 95 107, 12
Label2 Crank_Length IbCrankLength 12, 130 82,12
3. File Ol70l| M Save ExcavatorDialog.cs £ 223X Save & +=&gtLCt.
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ExcavatorDialog
CAD File Path | ||
Import
BucketJoint_Angle
Simulation Plat
CAD File Path
HydraulicCylinder

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

48t 2S LIt

1. Project Explorer 0 A| 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

SEETE

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_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 Y& &0 of2el IES YHLICH

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 i 70| Save ExcavatorDialog.cs & S2/slA| Save & $3gL|Ct,
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Chapter

OftH HOlAM= ProcessNet oA Plot & 12|7| ?I¢ OIS &m= AYLCL

Ole 28 AlZh
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1. Project Explorer 0| A] PNetFunction.cs & G2 Plot b x

Sl C}, IT-E_xcav.rat::ur I

2. M MMRME Simulation() B2 OfzH0f Plot &+2 . [ Bodies
g“g@‘H |' 4:--F::|rce
+ Joints

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

= ActivateView &5 AFESIH ASt= View 7t 24317t ElL|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);

3. Project Explorer 0| A{ ExcavatorDialog.cs 2 OI2A 2 22/5t1, LER HEZ E2A
View Designer & £2/gHL|Ct,
4. Plot HES H&E 2L

5. AMAME sk4 ofzfof of2fe| Plot &S 22EtLCH,

oo - O

private void btPlot_Click(object sender, EventArgs e)
{

¥

Function.Plot();
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6. File H'70|A Save ExcavatorDialog.cs & 22/5A Save & +3gtL|C},

46



DIPPER STICK WITH BUCKET TUTORIAL (PROCESSNET VSTA)

A got ofE2[AH 0] M2| HIAE
MAeh OfE2A0|H0| HYHOR KSR HAEHLCH

OZ2|A 0l 25t

=

Build 00| A| Build Excavator 2 MEiSIL|Ct, IDE & SIEHC| Error List H 0| A Of2{L}

9l
a7t YRS LALLIL o2t ot ALtH, =52 &5t +=FeH L

2. RecurDyn ZZ1#9| Customize &{2| ProcessNet(VSTA)1E0|A Run & MEiTHL|C

N
3. Run ProcessNet CIO|Z 27 SIEtO| EZ|ZAEE0|A Excavator | .o =

Stelel Run & 2/ LCH YN S vl

Crank_Length |

4. Run ProcessNet 0|2 270 9= Run HHES SaIgHLC},

5. @o| D21t 20| Co|YR 1 HhAT} LEEFEILLY,

6. LIEFH CHO|2210)A Bucketdoint_Angle 2| 7{2 022
2125t Crank_Length 2| /2 022 &HTtLILCE,

7. Simulation HHEZ2 Z&/5IH
BucketJoint_Angle 2} Crank_Length 0 2=l Ztof Sk3 A
PV_DeltaCrankLength 2} PV_BucketJointAngleDeg °|

20 #stn 10 HFM 2Ol dfM0| = A =Holg &
UAgLt

8. dffAdo| Bt 2, Plot HES F2T ofzf J&XNH Plot O] 22T LICt.

BkEL Q8 PLsE|EEPE K B |keo[H£ - | R B P 5 F iR 4D E]| S
[Sreme oo e o)
. - \ .
] .

-~10080000000. 00

-~15000000000. 00

Pagel

kR4 2@ sE 84D E| &

No Data Available

=

9. ExcavatorDialog &2 EH&L|CE
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10. Run ProcessNet CIO|Z 25 EHEL|CEH

Thanks for participating in this tutorial
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