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PRCESSNET 4WD LOADER TUTORIAL (GENERAL)

SN RecurDyn

J&5/) RecurDyn:
= y Name ‘

Unit [ i i /second)
N
é 1. Jé’f—.r ReCUIDyno Gravity [

RecurDyn

StartRecurDyn X1 & 125 H o

2. 1F New Model HE[] Name =1, Fi\ Excavator

o

3. ¥ Unit BN MMKS.

Start RecurDyn x
New Model
T 7
[+] [ setting |
[+
Open Model ]_‘?..’.‘_’Y."_‘_‘._‘
Recent Models [icons _[~]
[l
4WD_Loader.rdyn 4WD_Loader_Start.rdyn 4WD_Loader.rdyn
&

4'- ){_fl‘\T_—E‘ OI<7 %’&%ﬁ*ﬁﬂ E@ﬁu@ o Show *Start RecurDyn’ Dialog when starting

{RFIEEL:

= {E File XHH, il7 Save As, B Excavator.rdyn PRAFAEH A BB IRAFI SO

250 ProcessNet

F'Ej.:._ ] ProcessNet:

ProcessNet General HASEHEERITAIMFADE), KT ETH IDE #£7. WREA

AR, AT Microsoft S Visual Studio Expression WA

ile

4= X T . =} =] =] art Page - Microsoft Visual Studio
1. ?;L/TT Visual Studio %35}_‘? (Zliﬁﬁquj{i}zﬁ E/‘JE :q Sédipgwe:l Det::v "T::r: Tools _Architecture _ Test _Analyze  Window  Help

Ctrl+Shift+N l

Visual Studio 2015 Expression A )RFTH

en eb Site... Shift+Alt+N
> > sn
% Team Project..
ProcessNet BRI % ﬂ\iﬁg(IDE) R K TeamProjec
Cl ution ile... Ctrl+N
Sa z Ctrl+S Project From Existing Code...
T
_ e S Annou
W saveal Ctrl+Shift+S Studio
Export Template.. Visual §
NEW T
Source Centrol 3
Page Setup... Unity
Print... Ctrl+P Unity
Account Settings... Afew
. DD > 2 . Unity. T]
Z E':l Recent Fil
2. 1t File > <$‘ ’ lzﬁll‘:,j::li PrO]eCto ecent fles the rich
B Eit Alt+Fa NEW T

3. New Project M IHE HHHI 5, #6355 H ™ B RecurDyn WRASAHR RIS o
= RHFELL VORL R, DRILIESE VOR1.

VLR AN 51 ReewDyn JRAFHFHEZSH ProcessNet T H o WIFRIR A IEH,  ProcessNet AJFEAE

AETIRATHRIF o New Project X157 B 111752255 7517 235 ReenrDyn JIRATFHALH I 15K
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4. EFE Templates->Visual C#->RecurDyn. K7 VOR1 ProcessNetCSharp Project FEIF75 -

New Project ?

b Recent NET Framework4.52 = Sortby: Default - oEE Search Installe
4 Installed

w VBRS ProcessNet CSharp Project Visual C# Type: Visual C#
4 Templates = <No description available>
4 Visual C# @ VoR1 ProcessNet Csharp Project Visual C#
b Windows

Web
Android
Cloud
Extensibility
i0S
LightSwitch

Off harePoint
Hveriig

Test
WCF
Workflow
b Visual Basic
Visual F#
b Visual C++
SQL Server
Python

b laneaSernint -

b Online Click here to go online and find templates

Name: F}ND Loader I

Location: c\users\eunyi313\documents\visual studio 2015\Projects . | Browse... ]

Solution name: 4WD Loader [V Create directory for solution
[[] Add to Source Control

ok || Conce |

5. Excavator Project ARG _EEIPT7RE Name. Tocation VA Solution name % B G5,

- 08B =B

7 Soluton 4D Loader' (1 project

I H G 5 B 1

4D Loadercspro)

-] @ 0Emoes | 4 0Wamings | @ DMessages | Buid - Inteliserse

—L-ifvlj

a% &

Project File
The name of the file containing buik, canfiguration, and cther information about 1
project.

BAE T I X 8
*  Project Editor Window—2f 5« ZmiaA SISt o

*  Project Explorer— @ BT H A H A HISSREAL .
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*  Properties window—21 F 2w ARAE T H gt f 5 T 1 BRI H & ELas Tk I H 1)
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BIERSEE:

1. 7£ Visual Studio 1, A8 st
ProjectExplorer HE .

2. i Add - New Item.

3. 24 Add New Item X5 & 938 H 5,
S WindowsForm PbR, FHELAFR
e PN ExcavatorDialog.

4. Fii Add.

4 Installed

4 Visual C# Items
Code
Data
General
I Web

Windows Forms

Sort by:

&

PROCESSNET

Solution Explorer

& -

2R N HE

Com F=8

Search Solutien Explorer (Ctrl+;)

Build
Rebuild
Clean

View

Analyze
Scope to This

B! New Solution Explorer View
. Show on Code Map

(GENERAL)

e 'l 0 Newltem Ctrl+Shift+ A
#f  Manage MuGet Packages... T Exetng rem rijEy
L} Set as StartUp Project #3 Mew Folder
Debug D Reference...
Solution Exp Source Control 3 Web Reference...
Default - Search Installed Templates (Ctrl+E) P~
Class Visual C& Iterns Type: Visual C# Items
A blank Windows Form
Interface Visual C& temns

Windows Form

Visual C# Itemns

o 71%9[m] 8

WPF
SQL Server User Control Visual C# Items
Workflow
Component Class Visual C# Items
b Online
User Control (WP Visual C# Items
| (WFn
About Box Visual C# Items
@ ADO.MET Entity Data Model Visual C# Itemns
tfg Application Configuration File Visual C& Iterns
Application Manifest File Visual C& temns
—cs
] Assembly Information File Visual C# Itemns
E Bitmap File Visual C# Items
s it o
Click here to g online and find templates.
I Narne: I

koo ][ o |

5. Visual Studio Project Editor HEH 2> Hi il ExcavatorDialog.cs[Design], —MH T Windows Form

KB
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0 Excvator - Microsct Ve AR o o - BE =
Fle Gt Vew Project Buld Debug Tean Fomst Took Awhitsctue Tet Anahee Window Help P—— ]
B8 M | D o] e - b

- TR
B

2 EcavatoDialeg

) Solution Excator 1 project =
& [ Excavater

Entire Salution || @ 0Enors | 4 0Wamings | @) 0 Messages | Buid - IrteliSens - arch Ero List
Code | Dascription Project Fite Line

StartPosition WindowsDefaultLocation

Tea ExcavatorDisiog

mibr s EAR ExcavatotDialog ST o

ExcavatorDialog FIAHIAE B4 BRTEDfA T A Properties HEHY. £ Properties HEHY, HKf
Size BN 480, 800,

[A}, % FromBorderStyle A FixedToolWindow

ExcavatorDialog Systemn.Windows.Forms.Form -
£ |5

MinimizeBox True -
MinimumSize 0,0

Opacity 100%
Padding o000

RightTolLeft Mo

RightTolLeftLayout False

Showlcon True

ShowlnTaskbar True
Size 480, 800 |

SizeGripStyle Auto

StartPosition WindowsDefaultLocation

Tag

Text ExcavatorDialog

TopMost False

TransparencyKey I:I

UseWaitCursor False

WindowState Normal

w

Size

The size of the control in pixels,

ForeColor ControlText
| FormBorderStyle FixedToolWindow
HelpButton False
Icon F_;I (lcon)
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9. KEIehrESEIFFRE A A ToolBox |#4 Toolbox|
B RAT LA IR T L #2080 LS A e 2

HHL

PROCESSNET

R AR E AT ToolBose, FTHF View 4, T 7 ToolBox B

[ % T Crl + Alr+ X

10. {E Common Controls )& H, %P Picture Box, ¥
PRI FT e X iE B LA B

11.

HEFENIRIATEE R Picture Box.

2R N HE

=8 Toolbox

Search Toolbox

Panel
PerformanceCounter
=

@ PrintDialog

& PrintDocument

A PrintPreviewCentrol
Bl PrintPreviewDialog
e Process

12. W RN, fEBEEEA T A Propertes AEHT, i Image fTHA ML .

13.

14.

Select Resource X 1% & 5 H .

Properties *AXx
pictureBox1 System Windows.Forms.PictureBox
A
Anchor Top, Left o
BackColor D Control
Backgroundmage D (nong)
Backgroundimagelayout Tile
BorderStyle None
ContextMenuStrip (none)
Cursor Default
Dock None
Enabled True
Errorlmage El System.Drawing Bitmap
GenerateMember True
e~ (WY
Imagelocation
Initialmage System.Drawing.Bitmap
@ 1 nrabinn an v

Choose Image...

Image
The image displayed in the PictureBox,

Resource contesxt

() Local resource:
Import... Clear

(®) Project resource file:

| Resources.resx w |
example

(GENERAL)

7E Select Resource X1 & ITH1, 14 Local resource, Ff 5i 7 Import #41.

Open MEH TG, EFEELTHMEUG SO (EAREREF, SR T
“<InstallDir>/Help/Tutorial /ProcessNet/ General / Excavator/Excavator” H3K T £

Excavator_1.png 3. )
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15. BB IER)E, R OK 424
16. 1F Properties HEH, 4 SizeMode BN AutoSize, FHE Location F~H 48 0, 0.
Location 0,0
Locked False
Margin 3,333
Maximumbsize 00
MinimumSize 0,0
Meodifiers Private
Fadding 0,000
Size 460, 761
SizeMode AutoSize

17. 1%+ Toolbox.

18. 1E Common Controls FIIZFEH, #EFE Label, HfPRERIFTROHHER DHA FAMA.

19. AP AR Label. RS TE Properties HEH Text #=H, %A CAD File Path, Location
A 12, 17,

Location

12,17
Locked False
Margin 3,030
MaximumSize 0,0
MinimumSize 00
Modifiers Private
Padding 0,000
RightTolLeft No
Size 83, 12
TabIndex 1
Tag
Text CAD File Path

20. FRUGEFE ToolBox. i A Common Controls #1J3E 1] TextBox #] Label A

21. FEE A EAR Textbox1 Y Properties HEHT, £ Location #~H#IA 108, 14 , £ Name
FEPHIN thPath, Size FEHHRIN 260, 21,

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

TextBox6, B FiADIE, MG FREM Text A1 Name {Ho

XHEHETCER @ FR (VA NN
Button1 btSearchPath 373,12 75,23
Button2 Import btlmport 15,53 433,23

TextBox1 HydraulicCylin tbHydraulicCylinder 161, 251 110, 20
der
TextBox2 DipperStick tbDipperStick 08, 364 110, 20
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TextBox3 Crank_Link_I. tbCrank_Link_I. 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. SEREIRBUEMBCE IS, REE DN T TR

24, FTJF File S5, I riihi Save ExcavatorDialog.cs PRAT A

ExcavatorDialog @

CAD File Path

Import

DipperStick

TEEL: X1 BT T A DG B ATFEZIA] PC A Bgl1g AN iy 7 7 257

B fAE HIWIERE

IR PR E T AEE D RAME . DI AAUNE R D38 hnAs e, & SCH el BUs
MNEAFERIE, AR P S e ek gl dbah, IR 1 fExE & O,
18 ProcessNet ] pR%L.
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BB AR WA E:

Project Explorer
= 2 E EE
1. {E Project Explorer 1, A% sl d:,ﬂ Ef'j =
. = cavator
ExcavatorDialog.cs 1 View Code VATE Edit - [ Properties
IDE Project B R oR ExcavatotDialog.cs AR - [ References
‘ﬁ Bl [ Recurdyn
’ft o L... <] Thishpplication.cs
ﬁmLJrﬁ
2. fE Project Editor &I, F S R A =E j 5
pA *ﬂ Excavator L] pen
'@E)EH E/J}EE o %] Excavator Open With...
*  FunctionBay.RecurDyn.ProcessNet $2 it | = v?ew COd,E I
F ProcessNet FHIIZH (5 B e i

=  JApplication T RecurDyn HI A

» 4 Excavator MELERS, strFilePath A StrExcavatorPartName & H T~ CAD 4k
FREFF S R AR A

Using FunctionBay.RecurDyn.ProcessNet;

IApplication application;

string strFilePath;

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

application = app;

3. {E Project Explorer 1, F7## ritli FxcavatorDialog.cs, A5 i ifi View Designer K ~F 7 1E
b PR BRI T

4. AEXSURE A, Oy AEAHDRBBE W [soson o r +
j:gz%ﬂﬁﬂ‘ﬁ%ﬂ)zﬁ Egl%li&o Search Scfl;zti'cnc:?)xr;c; -_grj—: . | ]~
%] Solution 'Excavator' (1 project)
5. SN FAURISRESIBIREEL EAE |7 e
o i
= AR AN Folder SHEE HFASCHHEAL. e
'B View Class Diagram
o il JEHKRHAT btSearchPatch_Click() b

A7 Folder 3R 1,
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FolderBrowserDialog dialog = new FolderBrowserDialog() ;
dialog.ShowDialog() ;
this.tbPath.Text = dialog.SelectedPath;

6. {E Project Explorer 1, 478 it ExcavatorDialogcs, Ffiil7 View Designero 1EX 1 & I
H, XU Import $241, A% blmport_Click()Fi%L.

7. {£ btlmport_Click(PREL F, I —144N UpdateDB)HIEETRREL,  FHMA N FIAHD,
*» UpdateDB()RREUHiE T HHE T 1 SCAKE S N AR S
® This.tbPath.text FEFEAEAE 1 thPath SCASHES Ay A FRIEE -

= strExcavatorPartName #& /Ml 1 CAD SUHFBT R G4 TR SR ) —4E %L
#.

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[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 + @"\" +
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";

18
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8. N TFHUCEY, HahbE %L
AARBDRGAE P A0S T R ) Tmport #4105, 4T UpdateDB() BREL

UpdateDB() ;

9. {F File 3ZHH, it SaveExcavatorDialogcs, TRA7 31

AU U AEIZAT—A RecurDyn H1#) ProcessNet W FHIS snf i 2 11, DL nfa]
A0 E B AT RecurDyn,

E TR R SRR
1. 1F Project Explote H, XWHT ThisApplication.cso

2. {E ThisApplication.cs SCAFH,  MIBRFIMIBRZARICH] HelloProcessNet() 1 CreateBodyExample()
PREL U, (R B M A . )

3. B Run(RREM S UTT.
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» ZPREEE T A Excavator XTHHERHT S,

» BN EE DREUE, 1Ly ExcavatorDialog 2,

(GENERAL)

B WA B TTHIE (TGRS, F FEEH WinForms F7HY ProcessNet 7772

public void Run()
{

DialogRun.ShowDialog() ;

ExcavatorDialogDialogRun = new ExcavatorDialog(application);

4. 1F File 3259, siili SaveThisApplication.cs AR SCAF-

N RET
AR A G2 N RE TS IERIEAT
B ThAE:

1. K& IDE & HJEREH Error List fE74, &85 8 TR REES . B A s, Uk

%o 1 Build 2, i Build Solution.

Build | Debug _Team  Format _Tools _ Archit
¥ Build Solution F6
I Rebuild Solution

Clean Solution

Run Code Analysis on Solution Alt+F11

Build Excavator Shift+Fo
Rebuild Excavator

fe

Clean Excavator
Run Code Analysis on Excavator
Batch Build...

Configuration Manager...

2. {E RecurDyn [ Customize #7251 ProcessNet(General)ZH T, sii5 Run.
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» ¥

Fun RegisterDLL

ProcessMet(General)

3. {E ProcessNet Manager X} 1 & [ R -3 HIBPIRE A, 57 Excavator T Run.

4. {F ProcessNet Manager X 15 & 15, i Run %4

|% ProcessNet Manager VOR1 - X [ExcavatorDiatog =)
~ProcessNet Assembly ki
F:\VO9R1\TutoExcavator(General)\Excavator\Excavator\bin\x64\ @ ook

~ProcessNet A bly

4 D avata

5. AIEEARIRE M .
6. —HHPBANMHIEMIZT, KEXHERE .

7. KM ProcessNet Manager X1 & [
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@

AN 2HH G @ —ANH2E, RS TN — ProcessNet PRI
Bl — R [
E‘J Add User Control... i
m 41 Add Component...
1. 7 Visual Studio H', 7 Project - Add New Item. By s
|3 AddNewitem.. Ctrl+Shift+A
00 Add Existing ltem... Shift+ Alt=A

2. AddNew Item SFHEIBHUUS, 76 Templaes {EH, 3 s

@ Show Al Files

Class, FF£E Name £2H1, %\ PNetFunction. fi7 Add % rsnsome
%ﬂo . ervice Reference...

4 Installed Sort by: | Default - i = Search Installed Templates (Ctrl+E) P -
ct:
4 V\;ucal ;Z#Items L;j Class Visual C# ferns 4 Type: Visual CEltems
ode = An empty class definition
Data o0 Interf Visual C£ 1t
General nterface isua ems
b Web
. . "
Windows Forms Windows Form Visual C# Items
'WPF
SQL Server éj User Control Visual C# Items
Workflow
‘BI Compenent Class Visual C# ltems
b Online N
[ ] ) .
User Control (WP Visual C# ltems
o (PR
About Box Visual C# tems
'@ ADQ.MET Entity Data Model Visual C# Items
?’j Application Configuration File Visual C# tems
Application Manifest File Visual C# Items
—cr
D] Assembly Information File Visual C# Items
@ Bitmap File Visual C# ltems
B e [P
Click here to ge enline and find templates.
I Name: PNetFunction I

(st [ |
3. Project Editor HEFH H I PNetFunction.cs fi, FIA RFIAIS. GmARIAT) ZA<E
B THAT ProcessNet BREL AL & .

» TApplication: F TR RecurDyn

* IModelDocument: 7E RecurDyn H FH [1— MR SCAA:
* ISubsystem: BRI —ANT RS

* IReferenceFrame: RecurDyn [{J—PZ% A

* IPlotDocument: —> RecurDyn % 314
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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
public IReferenceFrame refFrame2

= null;
= null;
public PNetFunction (IApplication app)

{
application = app;

}

}

4, 71F File 3EEH, /i SavePNetFunction.cs, fRAf XA

ellE e
AR 2 ST BT BRI,

SIS

1. ZWEAUS, HI—A CAD UM RGOCHFEIE— M2,
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2. BT Import() R

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

3. 7E TmportQBHCH, ST RSB,

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

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

4. FUIRBE, MAMWTEE, SA*x_e Meredsb 3. *x_e SO TR A AR
(1) CAD 3CAHF,  *.xdsb SR T RG0S0

* Filelmport)2>F A\ CAD T R4 3CAF

» Crank Link R 26— Mric, A CAD . FINESERISE T —MEER
HAf

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

5 HIANMTRACEY, FIH SubSystemCollection &, MRS —HB 1 R45, KA
B A Sub01, Sub02, LLHZSHE,

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

6. MM GetEntity(pREL EHRPARIH
»  GetEntity() BREIZ K RecurDyn FIHITGER

» AR, HEREE IGeneric FIRIAE. ZpR BRSSP A E R TR, T
ERutLES
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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. BAWTNCRY, FEA0N Crank_Link R AU Bucket_Joint #2094 A — >
Fric.

» Crank Link R BJEE—MridfCE SN CAD 4, Xk P st al LU AR5 — A
BEMANSEUS, RIEHIER A .

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. Rl ECH T, AN bodyground.

IBody BodyGround = model.Ground;

9. A AMEE.
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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. 7F File 21, il SavePNetFunction.cs FARAF AL,

BT
1 AR T2 SubEntity.
2. fESERT PRGN S A RREC AN i AL &S HA.

(A H TR 7ok M B A U, ENARVGELSEAINE] Import() PAEH,
TR R A 4t )

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 Z", 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. fEGIEZHUERIANS T, Al T RA AR,
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IExpression Ex_Deg2Rad = model.CreateExpression ("Ex_Deg2Rad",
"PV_BucketJointAngleDeg*PI/180") ;

IExpression Ex_BktTrLink CylRod X =

model. CreateExpre551on("Ex BktTrLink_CylRod X", "COS(0.291724-

ACOS (((704.58305+PV_DeltaCrankLength) * (704.58305+PV_DeltaCrankLengt
h)-10996911)/(-10963694))) *965.471+SIN(0.291724-

ACOS (((704.58305+PV_DeltaCrankLength) * (704.58305+PV_DeltaCrankLengt
h)-10996911)/(-10963694))) * (-2034.522)+5139.0782") ;

IExpression Ex_BktTrLink CylRod Z =

model. CreateExpre551on("Ex BktTrLink_CylRod_Z", "-SIN(0.291724-
ACOS (((704.58305+PV_DeltaCrankLength) * (704.58305+PV_DeltaCrankLengt
h)-10996911)/(-10963694))) *965.471+C0S (0.291724-

ACOS (((704.58305+PV_DeltaCrankLength) * (704.58305+PV_DeltaCrankLengt
h)-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_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. FERIEERNRIEANAUS T, BINE RS EUE IR,
« QIESERIENUR, FIA PVs BME. ST RAIRBLJE, PVs FIESLEZ AT M

— \
/l\ E/‘J:V%é]iit o
Parametric Value List Parametric Value List
| Parametric Values Parametric Values |
No | DP | Name Value Comment - No | DP | Name | Value Comment -
1 |[ Pv_DetaCrankiength 0. £ A 1 |[ PV.DetaCrankiength £ A
T2 |[ PV_BucketiointangleDeg o e 2 [ PVBucketiointangieDeg e
3 |[ PV.Bucketiointangle ) £ 3 |[T PV.Bucketiointangle ExDeg2Rad  E
4 |[ PYBKTtink_CyiRod X 0 i 4 |[ PvBKink CyiRod X B BITLInk C.. €]
= I_ B ROAZ = —! 53 |— PV_BKtTrlink_CylRod 2 Ex_BRtTLink_C... _z
6 |[ PV.BucketiointOriginX ° i A s [P & el A
7 [ PV_BucketiointOriginZ Py ] KAl Originz Y e}
T8 [T PV.OtAmpitude £ |
v v
y y
- -
- - o e . - - T e ) -
|_Agd | | insert | | Delete | | Export | | import che_ckrm_J [Jwith Retstion | Ada Insert | | Delete | | Export | | import | ‘_gngckml\ [Jwith Retation
[k [ comcet |[ aepy | ok | [ concer |
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PV_BucketJointAngle.Text = "Ex Deg2Rad";

PV_BktTrLink_CylRod _X.Text = "Ex BktTrLink_CylRod_X";
PV BktTrLlnk _CylRod _Z.Text = "Ex BktTrLlnk _CylRod_Z";
PV BucketJ01nt0r1g1nX Text = "Ex BucketJ01nt0r1g1nX"'
PV_BucketJointOriginZ.Text = "Ex BucketJointOriginZ";

5. PVs BMERAE S, @inan FRES, BIEE Pps.
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. CreateParametrlcP01nt("PP Bucket BktTrLink", new double[] { 0, O,
0 }, null);
IParametricPoint PP_BktTrLink Rod =
model. CreateParametrlcPOLntW1thText("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 = Marker0l;

6. {EAIE PPs KRS N, WINEIEE PPCs A1 PVCs HIAUY.
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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. CreateParametrlcP01ntConnector("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. CreateParametrlcP01ntConnector("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;

7. {EQEE PPCs A PVCs PURID T, @inan MRS, MR Crank Link R 28 AN A
AL TT ],
IGeometryLinkGeoLinkl = BodyCrankLinkR.GetEntity ("Linkl") as IGeometryLink;
GeolLinkl.SecondParametricPoint = PP_CrankR BktTrLink;
GeoLinkl.SetNormalDirection(0, 1, 0)
8. 1E File M, il SavePNetFunction.cs KARAF AL
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elliESeayr =l

e - 2 . g
1 AEART T, PR EIEH T2 U i s .
YN 1k N7 S 5 R
FERTTAZ BRG] Import() BRECT, IR MADREIEE R E H.
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.CreateJointFixed ("Fixed 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 ZXzZ, 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 ZXzZ, 0, 0, 0);
IJointFixed FixedJoint_ DrivingForceBody =
model.CreateJointFixed ("Fixed DrivingForceBody", BodyGround,
BodyDummyDrivingForceBody, refFramel) ;
N et
2. IMANWTFARHY, Qe .
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refFramel.SetOrigin(5506.1017, 62.147449, 2231.9959);
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 180, 90, 90);
IJointRevolute RevJoint Dipper Crank L =
model.CreatedJointRevolute ("Rev Dlpper Crank_L", BodyCrankLinkL,
BodyDipperStick, refFramel) ;

refFramel.SetOrigin(5504.8615, -207.8525, 1879.9098) ;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 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_BktTrLlnk

RevJoint Bucket BktTrLink.BaseMarker.RefFrame.Origin.ParametricPoint
PP_Bucket BktTrLink;

refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 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 ZXZ, 0,90,0);
IJointRevolute RevJoint7 = model.CreateJointRevolute ("RevJoint3",
BodyDipperStick, BodyCrankLinkR, refFramel) ;

refFramel.Origin.ParametricPoint = PP_DipperStick_Cyl;
IJointRevolute RevJoint8 = model.CreateJointRevolute ("RevJoint4",
BodyDipperStick, BodyHydraulicCylinder Cylinder, refFramel)

refFramel.Origin.ParametricPoint = PP_BktTrLink Rod;
IJointRevolute RevJoint9 = model. CreateJ01ntRevolute("RevJ01nt5"
BodyHydraulicCylinder Rod, BodyBktTrLink CylRod Cylinder, refFramel);

3. {F File 3H., it SavePNetFunction.cs RAFA7 S04
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BlEST:
4. AEAFT, HPEEIER TR .
5. FERTTEEBEP RIS R, #N T ARG RE 2 /).

refFramel.SetOrigin(5679.2685, -207.8525, 62.560441) ;
refFramel.SetEulerAngleDegree (EulerAngle.EulerAngle ZXzZ, 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 ZXzZ, 0, 90, 0);
IMarker Marker02 = Sub02.CreateMarker ("Markerl", BodySubO2Mother,
refFramel) ;

refFrame2.SetOrigin (6100, -207.8525, 4200);
refFrame2.SetEulerAngleDegree (EulerAngle.EulerAngle ZXZ, 0, 90, 0);
IForceAxial ForceAxial02 = Sub02.CreateForceAxial ("Ex_Rq CylPow",
BodyDummyDrivingForceBody, BodySubO2Mother, refFrame2, refFramel) ;
ForceAxial02.ForceDisplay = ForceDisplay.Base;

6. fF File 325971, A Save PNetFunction.cs FARAE A
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BRI

1 FEARYH, H AU T2 MU p AR & 5 R 3K,

2. TERTIPIRAMARL T, BN THRED, Qg FAmg K,
= model Redraw() BREEFI A= 1 TAEHEHIEE.

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(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",
1] 0 1] ) :

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. fE File 32591, i Save PNetFunction.cs RARAE A

4. 1F Build ST, il Build Excavator. f£x IDE B LSS Error List HEF 2B R T
AR E L . A TR, SUEE R,
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S SEREDY Rl
AR5 2 AR AE B P s B ) NN Import() BRI 2K
KRB E RS EE:
1. f£ Project Explorer H, 43# ittt ExcavatorDialog.cs.
2. fESHH R View Code.
3.0 NGRS, GRAKLA ST

= B PNetFunction 361, 1S AIIREE,

PNetFunction Function;

Function = new PNetFunction (application) ;

4. {E btImport_Click(BR%H, A TFI40Y, H PNetFuction SEFIK A Import() BR%L .
G AAST )

Function.Import (strExcavatorPartName) ;

5. {E File SR, 7 SaveExcavatorDialog.cs, TRA7 A
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EAThIA:
1.

10.

11.

PROCESSNET # # Hl # & (GENERAL)

1F Build SZEH, 51 Build Excavator. f£r IDE B ERHEH Error List EEF 2B B~ T

FEATEHRBE S o IR, BUER IR,

E RecurDyn [1] Customize 5% H1 I ProcessNet(Genera)2H T, fiif7 Run.

7E ProcessNet Manager X116 & 1 R -3 HIBPIRE H,  sii7 Excavator T Runs

£ ProcessNet Manager X1 & 191, miti Run %

.
X1 e 1 anAs B AT
TEXTE T v s 424

Browse For Folder X{ 1 & L3 H 5, g€ S

HIKERIT. (EARERES, T
“<InstallDir>/Help/Tutorial

/ProcessNet/General/Excavator/Excavator” H 3%

o)

BIASCAFAR CAE CAD SCFR RTINS, AL

i Import %4 .
TERB 2 BB AL, W R E PR,

CAD File Fath ||
Import

Browse For Folder x

B videos
‘i Local Disk (C:)

= New Volume (D:) M

RO TEE P EARAZEL, RAFZIRN IR E

F< ] ProcessNet Manager X o
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Chapter

=

TR

ISER

AEQNE DR, SEEEE RS R SO R EN, SEE SR RE R T
Y, (RIS R 25 ST AT 3 B A TR )

O Tt AR
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TR NEE H =

ARG T G I — AN SCAMEAN— N4, AT T AT T R AT R 7y
R A SN

JRE AR AR

1. £ Project Explorer i, X ExcavatorDialog.cs. ExcavatorDialog.cs FT UG 2 A1E Project
Editor HEH HH

2. & ToolBox, FFEUNT MEM-IIA Common Controls 713 . SR J5 5 SuxX Leds 44 4E .

XFEAE TR P& ey i (A KA
Buttonl Simulation btSimulation 292,90 75, 57
Button2 Plot btPlot 373, 90 75,57

TextBox1 tbBucketfointAngle 126, 92 154, 20
TextBox2 tbCrankLength 126, 127 154, 20
Labell Bucket]Joint_Angle  IbBucketJointAngle 12,95 83,12
Label2 Crank_lLength IbCranklength 12,130 83,12

3. 1 File HH, fiili SaveExcavatorDialog.cs SRORATF A

ExcavatorDialog =

CAD File Path

Import

BucketJoint_Angle
Simulation Flat
CAD File Path

HydraulicCylinder

DipperStick

a | Croric_Link R

Bkt Trlink:

RN
WL —
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MRS

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

1B INEE
1. 1 Project Explorer 1, X5 PnetFunction.cs.
2. {ERTTHZE R AIE R ImportORREL T, A Simulation PREL.

EINTOMAREE, FHXREE T H ) Bucket Joint Angle 1 Crank Length EE
PV_DeltaCrankIength 1 PV_BucketJointAngleDeg [NZ41H.

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. 1F Project Explorer o, R ExcavatorDialog.cs, F 5 View Designer.

4. FEXHF Simulation %415 62 H B EF, AN AR,

Double dAngle = Convert.ToDouble (this.tbBucketJointAngle.Text) ;
Double dLength = Convert.ToDouble (this.tbCrankLength.Text) ;
double[] dPVVAlue = new double[] { dAngle , dLength};
Function.Simulation (dPVVAlue) ;
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5. {E File 328H, miidli SaveExcavatorDialog.cs, fRAF A
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Chapter

IR

Sl Etn

ISER

K E 2 2] ProcessNet H1H T2 B A2
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LOIERREN
=y AN 1 [5¢

(GENERAL)

(SEFRLREIRREL: Plot

1. {E Project Explorer H, X{ifi PnetFunction.cs. TIME
+- Bodies
2. TERTHIET oY Simulaton() B R, BIEWTT i Force
A N% + Joints
2R

= X GetPlotData 3B, “EXCAVATOR”EZ LR, XA ERITTRE

RecurDyn WAHIANE A BT 2251,

= M ActivateView IhRE, FHEAALE.

~F

public void Plot()

modelDocument = application.ActiveModelDocument;

double[] Time = plotDocument.GetPlotData ("EXCAVATOR/TIME") ;
double[] dRelative = plotDocument.GetPlotData

double[] dDrivingForce = plotDocument.GetPlotData

double[] dPosl_Relative = plotDocument.GetPlotData
("EXCAVATOR/Joints/Rev_Dipper Bucket/Posl 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.ActivatevView (0, 1);
plotDocument.DrawPlot ("Post Relative", Time, dPosl_Relative);

plotDocument = modelDocument.CreatePlotDocument (PlotDocType.WithRPLT) ;

("EXCAVATOR/Joints/TraJointl@HydraulicCylinder/Posl_Relative");

("EXCAVATOR/Joints/TraJointl@HydraulicCylinder/Driving Force") ;

3. {E Project Explorer 1, F##rith ExcavatorDialogcs, H 5ithi View Designer.

4. Xt Plot #2411,

5. TEFTEIEMBRECT, AT E AL

42



PROCESSNET # # 5 % & (GENERAL)

Function.Plot () ;

6. fE File HH, iy SaveExcavatorDialog,cs RARAT AT

M FAE AN

AP B N BE 5 RIS AT
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B ThAE:

1. 7E Build 3284, £l BuildSolution. £ #¥ IDE & HJEHEH) ErrorList HEFF B BN T
fFfp R E Ay . IR R, SUEER.

2. £ RecurDyn ] Customize A2 H [Y] ProcessNet(General)ZH T,  mitfi Run.

3. 1E ProcessNet B PR X UG T N A3 HOMPIRIE R, sty
Excavator ] Run.

4. {f ProcessNet Manager X1 19, mithi Run %4
5. XHEE LA B TR
6. FEXFIEE I, Bucketjoint_Angle Fll Crank_Length fE#FHIN 0.

7. s EIEL, #IN PV_DeltaCrankl ength il
PV_BucketjointAngleDeg FIEAR A P I
BucketJoint_Angle 1 Crank_Length &, [FIFHRAEHAMEIAT T
TR S3HT 6

8. MTTERUE, s Plot %ML, Zxlin T Rl

o Foae1 |
wkEL - rEesF@ADE X wkEL- 1 E P FEEDE %

9.  FM] Excavator X1EHE [,

10. J%HH ProcessNet Manager X 15 4 1

B S A E !
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