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Start RecurDyn

RecurDyn A|I—|I-_(I)_|'7| New Model

Name |
Recumyn% A|ZHSL7| Unit [ MMKSIMillimeter/Kilogram/Mewton/Second) [«] | setting |
-]

Gravity ‘ Y Setting
1. RecurDyn S A&gtL|Ct
wer | 2. Start RecurDyn CHO[@27 EfAT} Open Model
LIEHHDL, A 2Eo] ofdl 7|E RYg T i

AHE3OF 5t2 2, Bt FL L.

3. Quick Access Toolbar 0|A{, Open &
gLt

engineFFlexConnectRod.r...

LhODERdg c
Show 'Start RecurDyn’ Dialog when starting

4. SimpleBeltAssembly.rdyn lLf 22
MEASHLICE (MY F=:
<InstallDir>/Help/Tutorial/ProcessNet/VSTA/SimpleBeltSystem)

5. Open 2 Z&/gfLC},

23 g7

1. File 050{|A, Save As £ Z2/tL|C},

= I 0|52 SimpleBeltAssembly_01.rdyn 2 XN&SHL|CE

(FEEIE B20M= A Al2go]d 20| S7I0tEE T E Z20 = ZES CiAl
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ProcessNet A|Ziot 2 X£7|3} 17| File | Edit View Project Build Debug
@ New Project... Ctrl+N
1. ProcessNet 2| & 7|'UStA(IDE)E S0{7}7| 2] Open Project... ctl-0 &
?/5iAM Customize £12| ProcessNet(VSTA) &5 Open File... .
=2 PNet HHE2 S=/LIC Close ’
) . -
) ® e 71 Close Project
w |_m _ f [# Save ChangeGeneralBody.cs Ctrl+S
PMet Run RegisterDLL Save ChangeGeneralBody.cs As...
ProcessNet[VSTA) @ Save All Ctrl+Shift+S
Export Template...
2. ProcessNet IDE 7| &M File 070X New
Project £ Z=/3fLC}. =
New Project ? X
Project types: Templates: =
Visual Basic Visual Studio installed templates A
V8R2 V8R3 V8R4 V8RS VOR1 VIR2

ProcessNet ProcessNet ProcessNet ProcessNet ProcessNet ProcessNet

V9R4
ProcessNet

My Templates

ch 3] c(ﬁ fﬂ j E L J

V9R3
ProcessNet

Class Interface Code File  Windows User Control sQL
Form Database
24 L@ =) A =3 =L v

A project for creating ProcessNet for Recurdyn VOR4

Name: SimpleBeltSystem l

3. New Project CHO|H 217 ElSILICH O{7| M RecurDyn 2| HT 1 3= Template £
MERSFL|CE,

Note: ProcessNet Project = &4 RecurDyn 2| BTt GHEAM ARESHOF LTt THF H{FO| CHE
A2 ProcessNet OfE2|AH0|M40] H&l0| O &= HR7t LMetLCt EX|$F RecurDyn o HZHO|
2% M Templates O] = O &ILICE,
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SimpleBeltSystem Project 7 24’40| &P File - Save SimpleBeltSystem & 2251
st= X0 ProcessNet ZZMES X &TtL|CY,
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FlatBelt2

FlatBelt2 FlatBelt3

FlatBelt2 FlatBelt3 FlatBelt4

1. XE® Clone Body € Convert Si&L|Ct.

2. SH® Clone Body £ Convert i3 1 HO|A Convert $ Body AtO|0| Connector &
Al

3. ME® Clone Body € Convert siZ1 2 HO|A Convert $ Body AtO|0| Connector £

¢t AE dialog 2 S3liM ALEE = ChangeGeneralBody CO[Z21E5
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ChangeGeneralBody CIO|HE2T =P ‘4/d5}17|

1. ProcessNet IDE °| Project Explorer
A0 M SimpleBeltSystem £ OIRAZ
SEoIT OIRAQ| REZRZ SEITLCH

2. Add - Windows Form & Z2/$fL|Ct.

3. C}S1t 20| Add New Item CiO|g 21
A0| LIEILIH Windows Form 00|22
£2/5t11 Name 2 ChangeGeneralBody =
gL ot

4. AddHES IotL|Ct

5. Windows Form = 2/¢t 87 /=2

Project Editor 2= <0j| LIEHL|CE

a @ E
E!‘(_'j Build 7
: ; Rebuild
= ~| Add D‘ ﬂi New Item...
Add Reference... i Existing Item...
; Add Web Reference 4 New Folder
Debug » | -] Windows Form... |
4 User Control..
v¢  Class.
Rename
a3 Properties

9l ChangeGeneralBody.cs[Design]0| IDE

Properties

6. 2™ 2AZ AL U= ChangeGeneralBody
Clo|¥ 22 Zastct ChangeGeneralBody System.Windows.Forms.Form ~
o o st o B (@)
7. 3tH @EZ SICtO| Properties Windows Of St 0.0 -
ChangeGeneralBody 2| HE7} LIEILI=0| MaximumSize 0,0
. MinimumSize 0,0
7|X size € 341, 544 £ F7dTtL|C}, '
G171 = ! FEYHO @ Padding 0,0,0,0
6. Of7HK/2 FormBorderstype & T
R StartPosition WindowsDefaultLocation
FixedToolWindow 2 +ggfL|Ct. WindowState Normal
B Misc
AcceptButton (none)
CancelButton (none)
KeyPreview False
B Window Style
ControlBox True
HelpButton False v
Ciza
@ Font Microsoft Sans Serif, 8.25pt
ForeColor ControlText
FormBorderStyle FixedToolWindow v
HelpButton False
9. 3 2AZ MCio|A ToolBox# 90b%%| 9|2 {2 o|SAlZiLict. d2{® clo|¥za
A % HE, 7| HZT Ho7|sE 7t = Ue w7t E9TLCH
Note: ToolBox 7} E20|X| %= ZP View - ToolBox & Z&StHLE TH=7| Ctrl + Alt + X &
=& L
10. Common Controls S Z0{A{, CheckedListBox & =&/t & HASIAX} =
CIO|Y 29| 21F M AOZ Drag & Drop & +=HTHL|Ct
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11. Properies 0|\ Loation = 12,12 2 BliZsl1, Size = 299, 409 22 I&HBtL|C},
12. Name 2 IbAssemblyList & 2/ZgiL|C},
13. Buttonl, Button2, TextBox1, CheckBox1 0| CHSH{AM = Qto| npgnt 5ot Bifo=
L2 HE X0 Text 2f Name 2| 72 7dgtL|Ct
Dialog Element  Text Name Location Size
Buttonl btCADPath 270, 423 41, 23
Button2 Change Body btChagneBody 12,451 299, 37
CheckBox1 Use User CAD  cbUseCAD 12,428
TextBox1 tbCADPath 113, 425 151, 20
14. 2[Q| S +ASIH QEZS| g 20
Cho|g=71 2bdEl AS =olg = AELCH (] bAssembly s
15. File - Save ChangeGeneralBody.cs HHES
22/l Save E FTATLICE
u]
[] Use User CAD
Change Body
T u]

Note: Winform 22 Z}g¢t CHO[Z2 0= AREAS| PC 2HF0f et A7|L X7 Cia ChEA|

LiEtE =+ ASLIC
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Clolg@z9| 27|32k “gelop|

K@K CHO| QR0 QIRZ REBELICE Ol Clol
+ UES S FIIkD HES 22 A

=
ProcessNet 2t=E CO|YZ 0N AT = Q= YWHE IS ZAYLICEH

21 %5% otofl AL8AI7H 3te Y
= 7
= A

dL|ct, el

o . o X ]
ChangeGeneralBody CIO|227 RI=20| 7|24 O[5} e .
[] Panel [ Open
[0 splitContainer Open With
o TabControl Il—] View Code ‘I
1. ect Explorer 0|A] ChangeGeneralBody.cs = SUNREIE '
Project Explorer 5] View Designer I
o $, Q2% BlES 2L View Code B 3 53 @3] s romroe
N (# CloneBodyChange ¥ cut
Eist™ ChangeGeneralBody.cs °| &4 T E7} IDE - 54 Popertes | Ga copy
o (=
_ X Delete
XA Lt e
eCt 15 H o O” L|-E|- (=] L‘l EI-- :] :ms)Apphca( Rename
. #- [ res Properties
2. o oo|E2 A=R0| AFEY Ha-S of2iet Z0| e
£ gogc

using System.IO;

using FunctionBay.RecurDyn.ProcessNet;
using FunctionBay.RecurDyn.ProcessNet.BNP;

string path = System.Environment.GetFolderPath(Environment.SpecialFolder.MyDocuments)

+ @"\RecurDyn\V9R4";

bool closeAssembly = true;

IModelDocument modelDocument;
ISubSystem sub;
IModelDocument modelDoc

InitializeComponent();
modelDocument = modelDoc;
sub = modelDocument.GetDataStorage() as ISubSystem;

FunctionBay.RecurDyn.ProcessNet,

FunctionBay.RecurDyn.ProcessNet.BNP = ProcessNet 2| &5 AL&S17| QI3

rok

Reference &!L|Ct.

path 2 Export ot CAD ItE2 MY fX|LC & FEZ|Y 0= Document 2
RecurDyn 00| CAD nt2 XN&E ZQ
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3. Project Explorer 2| ChangeGeneralBody.cs 531 opmn
oty 228n Q2% HES 29 ¥, View oomvh. |
. o o [Z] View Code §
2 = b o
Designer £ 2=/t I 2dot O[22 7t rojectBplorsr | View Desigrer |
LI'El'IEll-I—l EI'. R dE EE Exclude From Project
jCIoneBodyChange & Cut
= Properties &3 Copy
4 =3 References %X Delete
- (&7 Recurdyn
<) ThisApplicatig Rename
+- [ res «a Properties
B ChngeGeneralzooy
- #- [E] CreateContact.cs

4. HO|E=T A= HOM ... HES HE 2E5}0]
btCADPath_Click() &2 A AgtL|Ct, e R S &

5. AE22 WHE MER 25 2o ofgfiet 20| ZEE « YgLCh

OpenfFileDialog openFileDIlg = new OpenFileDialog();
openFileDlg.DefaultExt = "db";
openFileDlg.Filter = "ParaSolid File Files(*.x_t;*.x_b)|*.x_t;*.x_b";
if (openFileDlg.ShowDialog() == DialogResult.OK)
{
this.tbCADPath.Text = openFileDIg.FileName.ToString();
¥
= AREAE 7HX|Z A= CAD LS AEStR 42 M= CAD IS MEist=
Dialog &2 ZdgtL|Ct
= .. HHESZ 2253 btCADPath_Click() &7t 23 Z|HA Folder Dialog & 0|
AL,

6. Project Explorer 2| ChangeGeneralBody.cs Lt2 S 22/t REX HEZ 28 =,
View Designer HHE2 22/3l &, Cl0|YE1 =2 4O Change Body HHES HE
28/5t0] btChagneBody_Click() &+5 d’dgtL|ct.

7. btChagneBody_Click() &0 otzie| ZEE UHTIL|CE,

private void btChagneBody_ Click(object sender, EventArgs e)

{

bool useUserCAD = this.cbUseCAD.Checked;
string useUserCADFilePath = this.tbCADPath.Text;

if (useUserCAD)

{
if (File.Exists(useUserCADFilePath) == false)

{
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MessageBox.Show("The file does not exist");

return;

if (this.IbAssemblyList.CheckedItems.Count != 0)
{

for (int count = 0; count <= this.IbAssemblyList.Items.Count - 1;
count++)

if (this.IbAssemblyList.GetltemCheckState(count) ==
CheckState.Checked)

string assemblylistName =
this.IbAssemblyList.Items[count].ToString();

changeBNPGeneralBody(assemblylistName, useUserCAD,
useUserCADFilePath);

this.IbAssemblyList.SetltemChecked(count, false);

b
modelDocument.UpdateDatabaseWindow();

modelDocument.Redraw();

= IbAssemblyList 0|\ ME} Z[0f Q= Assembly 9| 0|21} User CAD At OB E
changeBNPGeneralBody() 20 ™&dliA Clone Link Body & General Body £
3kl &L|Ct. changeBNPGeneralBody() &+ CH2 &0 M¥S & ZAQL|Ct

8. CIAI$HH Project Explorer 2] ChangeGeneralBody.cs IS
oy i

(@]
. - - . [O bAssembiylist
REZ HEZ 28 F, View Designer & Z2/3tL|Ct C)

ChangeGeneralBody_Load() &S MAMstLICt,

10. ChangeGeneralBody_Load() &= Qt0f otzfje| ZEE 0 om0

. Change Body
gLt
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IBNPSubSystem bnpSub = sub.BNPSubSystem as IBNPSubSystem;
if (bnpSub == null)
return;

IBNPAssemblyCollection bnpAssemblies = bnpSub.AssemblyCollection;
foreach (IBNPAssembly assembly in bnpAssemblies)

{
this.IbAssemblyList.Items.Add(assembly.Name);

b
IBNPAssembly2DCollection bnp2DAssemies = bnpSub.Assembly2DCollection;
foreach (IBNPAssembly2D assembly in bnp2DAssemies)

{
b

this.IbAssemblyList.Items.Add(assembly.Name);

= ClO|20 =227t HME [ HXY Subsystem 0|A{2| Belt Assembly & A0t2+=
=Lt

= Belt£ 2D Belt, 3D Belt 2 2 357} 7| IZ0f [Z Collection & EEtLICE,

Assembly 2| HEE 7X|11 Body 2} Connector

ProcessNet 2 AFE3l|A| Belt Assembly 2| Clone Link Body 2t Connector *E% XD 8 %
[qAELICH O] HEE 7HX|1 General Body 2t Force & Mdst= WS 2 ZAQLICH

Body Convert 5}7|

Clone Link Body 2| MEE 7IX|1 @1 7HX|1 2 JEE HIESE Clone Link Body € General
Body & H2tS & ALICE

SIAS

1. changeBNPGeneralBody(), copyBeltBodyInfor(), convertCloneBody() &=
M-getL|Ct, Clone Body & CAD Lt 2 Export $+ £ Import Sh= %21t Clone Link
Body 2| §E2E& Import ¢t General Body 0ff 2=5l= g2 BEXoz TAL|7| IiZ0f
Clone Link 2| Body &2 E General Body £ =AlSh= &4 copyBeltBodyInfor() 2t
Clone Link Body & CAD Lt22 AFESiA| General Body 2 HEHSl|F=
convertCloneBody() &5 4-d3fLICt.

public void changeBNPGeneralBody(string assemblyName,bool useUserCAD,string useUserCADFilePath)

{
¥

private IBody convertCloneBody(IReferenceFrame refFramel,bool useUserCAD,string
useUserCADFilePath ,IBNPBodyBelt linkBody, string generalBodyName)

{

b

private void copyBeltBodyInfor(IBNPBodyBelt BeforeBody, IBody AfterBody)

{

¥
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2. changeBNPGeneralBody() &5 HdLICL Ot ZEE SAtSIA A erLCh

public void changeBNPGeneralBody(string assemblyName,bool useUserCAD,string useUserCADFilePath)
{
IReferenceFrame refFramel = modelDocument.CreateReferenceFrame();
IBNPAssembly assembly = sub.GetEntity(assemblyName) as IBNPAssembly;
IBNPBodyBeltCollection linkBodies = null;
IBNPAssembly2D assembly2D = null;

IGroupGeneral genearlBodyGroup = sub.CreateGroupGeneral("Body_" + sub.Name + "_" +
assemblyName, new object[] { });

IGroupGeneral genearlForceGroup = sub.CreateGroupGeneral("Connector_" + sub.Name + " " +
assemblyName, new object[] { });

IGroupGeneral genearlJointGroup = null;

if (assembly != null)

{
b

else

{

linkBodies = assembly.BNPBodyBeltCollection as IBNPBodyBeltCollection;

assembly2D = sub.GetEntity(assemblyName) as IBNPAssembly2D;
linkBodies = assembly2D.BNPBodyBeltCollection as IBNPBodyBeltCollection;
genearlJointGroup = sub.CreateGroupGeneral("Joint_" + sub.Name + "_" + assemblyName,

new object[] { });
b
int linkCount = linkBodies.Count;

IBody generalBodyfirst = convertCloneBody(refframel,useUserCAD, useUserCADFilePath,linkBodies[0],
"ImportedBody1");
genearlBodyGroup.AddEntities(new object[] { generalBodyfirst });

Dictionary<string, string> generalLinkNames = new Dictionary<string, string>();
generalLinkNames.Add(linkBodies[0].Name, generalBodyfirst.Name);

for (int iCount = 1; iCount < linkBodies.Count; iCount++)

{

IBody generalBody01 = convertCloneBody(refFramel, useUserCAD, useUserCADFilePath,
linkBodies[iCount], "ImportedBody" + (iCount + 1).ToString());

IMarker generalBodyO1Marker = generalBody01.GetEntity("CMMarker1") as IMarker;

IBody generalBody02 = sub.GetEntity("ImportedBody" + iCount.ToString()) as IBody;

IMarker generalBody02Marker = null;

if (generalBody02.Name == "ImportedBody1")

{

¥

else

{

generalBody02Marker = generalBody02.GetEntity("CMMarker1") as IMarker;

generalBody02Marker = generalBody02.GetEntity("CMMarker2") as IMarker;
b
if (assembly2D == null)

{
IForceMatrix matrixForce = createMatrixForce(assembly.Name + "_Matrix_" +"_"
+ linkBodies[iCount].Name.ToString(), assembly, generalBody02, generalBody01,
generalBody01Marker.RefFrame, generalBody02Marker, generalBodyO1Marker);
}

else

{
IForceBushing busingForce = create2DBeltBusingForce(assembly.Name +
" Busing_" + "_" + linkBodies[iCount].Name.ToString(), assembly2D, generalBody02, generalBody01,
generalBody0O1Marker.RefFrame, generalBody02Marker, generalBody0O1Marker);
b
if (iCount == linkCount - 1 && closeAssembly)
{

18
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IMarker generalBodyFirstMarker = generalBodyfirst.GetEntity("CMMarker2") as
IMarker;

IMarker generalBodyO1Marker02 = generalBody01.GetEntity("CMMarker2") as
IMarker;

if (assembly2D == null)

{
IForceMatrix matrixForceFinal = createMatrixForce(assembly.Name +
" _Matrix_" + "_" + linkBodies[0].Name.ToString(), assembly, generalBody01, generalBodyfirst,
generalBodyOlMarkerOZ RefFrame, generalBodyO1Marker02, generalBodyFirstMarker);
¥

else

{

IForceBushing busingForceFinal =
create2DBeltBusingForce(assembly.Name + "_Busing_" + "_" + linkBodies[0].Name.ToString(), assembly2D,
generalBody01, generalBodyfirst, generalBodyO1Marker02.RefFrame, generalBody0O1Marker02,
generalBodyFirstMarker);

}

b

genearlBodyGroup.AddEntities(new object[] { generalBody01 });

generalLinkNames.Add(linkBodies[iCount].Name, generalBody01.Name);
b

modelDocument.SetUndoHistory("BNP Body Change");
modelDocument.DeleteEntity(linkBodies[0]);

foreach (KeyValuePair<string, string> generalLinkName in generalLinkNames)
{

IBody linkBody = sub.GetEntity(generalLinkName.Value) as IBody;
linkBody.Name = generalLinkName.Key;

modelDocument.SetUndoHistory("Delete Assembly");

s

changeBNPGeneralBody() 2==0f Cist A2 Ofz2fo UAELILCE

IReferenceFrame reffFramel = modelDocument.CreateReferenceFrame();
IBNPAssembly assembly = sub.GetEntity(assemblyName) as IBNPAssembly;
IBNPBodyBeltCollection linkBodies = null;

IBNPAssembly2D assebly2D = null;

?/°] ZE& changeBNPGeneralBody() &0A AtEE B+E MASFLICE

= assembly: GetEntity &5 AE3iA sub Subsystem 20| QU= belt Assembly £
casting EfLICt. as HAKIS AL23HA belt Assembly 7t Subsystem Off Q= ZL
NuIIOI H} §._ |A‘| oIE=IEI|_|[:|-

= linkBodies: Belt Assembly Of Z$gtEl Link Body S2| M2 E XA $tL|CY,

= assembly2D: Belt Assembly 7| 2D & IE {sHA MASHEZLICH

IGroupGeneral genearlBodyGroup = sub.CreateGroupGeneral("Body_" + sub.Name + "_" 4+ assemblyName, new
object[]{ });

IGroupGeneral genearlForceGroup = sub.CreateGroupGeneral("Connector_" + sub.Name + " " +
assemblyName, new object[] { });

IGroupGeneral genearlJointGroup = null;
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—Ho

19| 2== assembly Off Z& & Body 2k Connector | §2& 7kX| 1 Body, Force & ‘8goh=H|
MM El Body 2t Force € StLUE FO{E General Group 2 44 L|Ct

if (assembly != null)

linkBodies = assembly.BNPBodyBeltCollection as IBNPBodyBeltCollection;

b
else
{
assebly2D = sub.GetEntity(assemblyName) as IBNPAssembly2D;
linkBodies = assebly2D.BNPBodyBeltCollection as IBNPBodyBeltCollection;
genearlJointGroup = sub.CreateGroupGeneral("Joint_" + sub.Name + "_" + assemblyName, new object[]
{3
b

/o] ZE &= Belt Assembly 7t 2D QIX| 3D QIX| LHEHSH= ZHEYLICEH assembly E e f
as 7| EE AFEI7| W20 assembly 7t 3D 7t OtLl AL Null O] Bizte|= HE O|&3A
assembly 7t 2D QIX| 3D QIX| EEHSHL|CH 2D Assembly QI AL0|& Joint & SILIZ FOE
General Group 2 F7t2 4MgL|Ct,

IBody generalBodyfirst =convertCloneBody(refFramel, useUserCAD, useUserCADFilePath, linkBodies[0],
"ImportedBody1");

genearlBodyGroup.AddEntities(new object[] { generalBodyfirst });

Dictionary<string, string> generalLinkNames = new Dictionary<string, string>();
generalLinkNames.Add(linkBodies[0].Name, generalBodyfirst.Name);

for (int iCount = 1; iCount < linkBodies.Count; iCount++)

?|e] I E£ Belt Assembly O &3t Clone Link Body & General Body 2 Convert ot=

=  XHR Clone Link Body £ convertCloneBody() &£ AM23lA General Body £
HatotL|C, BghEl Body & General Group O F7tgtL|Ct, 2|2 1 Q| Clone Link
Body £ Hetst7| QIshM BtEES ZEeLCh. HZ Clone Body € HA7| 20 1
£H Link Body 2| 7{=7}X| =7} & E|0{OF gtL|Ct,

= generalLinkNames: Import 3t CAD I}29°| O|S& Link Body 0|1t &7
?[3i A Dictionary O CAD Body O|E1t Link Body O|&& MZ&gLICH
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IBody generalBody01 = convertCloneBody(refFramel, useUserCAD, useUserCADFilePath, linkBodies[iCount],
"ImportedBody" + (iCount + 1).ToString());

IMarker generalBodyO1Marker = generalBody01.GetEntity("CMMarker1") as IMarker;

IBody generalBody02 = sub.GetEntity("ImportedBody" + iCount.ToString()) as IBody;

IMarker generalBody02Marker = null;

if (generalBody02.Name == "ImportedBody1")

{

generalBody02Marker = generalBody02.GetEntity("CMMarkerl1") as IMarker;
¥
else
{

generalBody02Marker = generalBody02.GetEntity("CMMarker2") as IMarker;
b

//Create Connector
if (assebly2D == null)

{

IForceMatrix matrixForce = createMatrixForce(assembly.Name + "_Matrix_" +"_" +
linkBodies[iCount].Name.ToString(), assembly, generalBody02, generalBodyOl generalBodyOlMarker RefFrame,
generalBody02Marker, generalBodyO1Marker);

b

else

{

IForceBushing busingForce = create2DBeltBusingForce(assembly.Name + "_Busing_" + "_" +
linkBodies[iCount].Name.ToString(), assebly2D, generalBody02, generalBody01,
generalBodyO1Marker.RefFrame, generalBodyO2Marker, generalBodyO1Marker);

b
if (iCount == linkCount - 1 && closeAssembly)
{

IMarker generalBodyFirstMarker = generalBodyfirst.GetEntity("CMMarker2") as IMarker;

IMarker generalBodyO1Marker02 = generalBody01.GetEntity("CMMarker2") as IMarker;

if (assebly2D == null)

{

IForceMatrix matrixForceFinal = createMatrixForce(assembly.Name + "_Matrix_" + "_" +
linkBodies[0].Name.ToString(), assembly, generalBody01, generalBodyfirst, generalBodyO1Marker02. RefFrame,
generalBodyO1Marker02, generalBodyFirstMarker);

3

else

{
IForceBushing busingForceFinal = create2DBeltBusingForce(assembly.Name + "_Busing_" +
+ linkBodies[0].Name.ToString(), assebly2D, generalBody01, generalBodyfirst,
generalBodyOlMarkerOZ RefFrame, generalBodyO1Marker02, generalBodyFirstMarker);
¥

b
genearlBodyGroup.AddEntities(new object[] { generalBody01 });
generalLinkNames.Add(linkBodies[iCount].Name, generalBody01.Name);

Slo] AEL HHEE ot ¢

J

gl= WEYLIC

rr
Mo

» SFHR Link Body #E+= General Body 2 4435 A Force = 0| dMgtL|Ct.

= Link Body € General Body 2 Convert 3t Body, 12|11 Body 2t0f| ‘445t Marker 2F
O|™0f Convert ot General Body, 12|11 1 Qt0f| ‘4’45t Marker £ generalBody01,
generalBody02, generalBodyO1Marker, generalBodyO2Marker 2 M QIgtL|Ct, TheF
General Body 2| 0|2£0| “ImportedBody1” O|H TMarker 2| 2|X|7} CtZ Body 2t
CH27| WZ0f iz M QISHOoF gL C,

= BeltAssembly 7} 2D Q| A<= Bushing Force 2, 3D ¢ 42 Matrix Force &

AHE8IM Connector & “4/g%fLCt.
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= Belt System O] Close Loop 2! 4%0{=, OHX|2} Link Body 7t HEHMZ B2t
General Body 2 Connector & Ai4d}jof $tL|Ct,

modelDocument.SetUndoHistory("BNP Body Change");
modelDocument.DeleteEntity(linkBodies[0]);

/o] ZEE HHEE CHZ0| Undo History € ‘443t Assembly £ AHA|St= ZEE F71eHL|CH

O|= RecurDyn UI O A{ Undo A| HIEd S=E= #25 &Y + UASHILL

foreach (KeyValuePair<string, string> generalLinkName in generalLinkNames)

{
IBody linkBody = sub.GetEntity(generalLinkName.Value) as IBody;
linkBody.Name = generalLinkName.Key;

modelDocument.SetUndoHistory("Delete Assembly");

rir

Qo] 2EE M43t CAD Body 9| 0|22 Link Body 2 HAFE IEE FItetLCt,

3. convertCloneBody() &5 4/ deiL|Ct. Ot ZEE SAISHA A AgLICH

private IBody convertCloneBody(IReferenceFrame refFramel,bool useUserCAD,string
useUserCADFilePath ,IBNPBodyBelt linkBody, string generalBodyName)

{
string cadFileName = "CloneBody1.x_t";
if (useUserCAD)
{
cadFileName = useUserCADFilePath;
b
else
{
linkBody.GeneralBody.FileExport(path + @"\" + cadFileName, true);
b

IBody generalBody = sub.CreateBodyGeneral(generalBodyName);
generalBody.FilelImport(path + @"\" + cadFileName);
copyBeltBodyInfor(linkBody, generalBody);

IMarkerCollection dummyMarkers = linkBody.GeneralBody.MarkerCollection;
List<IMarker> linkMarkers = new List<IMarker>();
foreach (IMarker marker in dummyMarkers)

{

if (marker.Name.Contains("TMarker"))

{

linkMarkers.Add(marker);

¥
b
if (linkMarkers.Count == 1 && generalBodyName == "ImportedBody1")
{

closeAssembly = false;
¥

int markerCount = 0;

IMarker[] generalLinkMarkers = new IMarker[2];

foreach (IMarker linkMarker in linkMarkers)

{
EulerAngle eulerType;
double[] eulerAngles = { 0,0, 0 };
linkMarker.RefFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out

eulerAngles[1], out eulerAngles[2]);
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refFramel.SetOrigin(linkMarker.RefFrame.Origin.x, linkMarker.RefFrame.Origin.y,
linkMarker.RefFrame.Origin.z);
refFramel.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1], eulerAngles[2]);
generalLinkMarkers[markerCount] = generalBody.CreateMarker("CMMarker" + (markerCount
+ 1).ToString(), refFramel);
markerCount++;
b

return generalBody;

= Clone Link Body £ CAD File 2 Export St11 Export ot CAD File 2 Import St=
1’42 HXNA Clone Body £ General Body 2 #H2HetL|CE,

convertCloneBody() 20| Cigt dH2 Of2fof| ASLICE.

string cadFileName = "CloneBody1.x_t";
if (useUserCAD)

{
cadFileName = useUserCADFilePath;
b
else
{
linkBody.GeneralBody.FileExport(path + @"\" + cadFileName, true);
b

IBody generalBody = sub.CreateBodyGeneral(generalBodyName);
generalBody.FilelImport(path + @"\" + cadFileName);
copyBeltBodyInfor(linkBody, generalBody);

¢l AEE AM8X}7t User CAD SM 2 MEHSIH CAD MY S AEst SMS MESHR| YUoH
2= &l Clone Link Body € Export 3511 CHA[ Import 3iELICE. 12|21 Clone Link Body 2
MEE copyBeltBodyInfor() &+5 AI28iA EASHESLICE

IMarkerCollection dummyMarkers = linkBody.GeneralBody.MarkerCollection;
List<IMarker> linkMarkers = new List<IMarker>();
foreach (IMarker marker in dummyMarkers)

{
if (marker.Name.Contains("TMarker"))

{
¥

b
if (linkMarkers.Count == 1 && generalBodyName == "ImportedBody1")
{

b

linkMarkers.Add(marker);

closeAssembly = false;

| ZE+& Clone Link Body 2| TMarker 82 & X &dt= 1 YLICH TMarker = Clone Link Body
{t2| Connector 2| ?|X|& LIEtL= Marker ®ILICt 2FQf Link 2| TMarker 2| 7§=7F 1 71Ql 82

Belt Assembly 7} Close Loop 7} Ot:l Open Loop 2 LICt.

\n-qo
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int markerCount = 0;
IMarker[] generalLinkMarkers = new IMarker[2];
foreach (IMarker linkMarker in linkMarkers)
{

EulerAngle eulerType;

double[] eulerAngles = { 0,0, 0 };

linkMarker.RefFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out eulerAngles[1], out
eulerAngles[2]);

refFramel.SetOrigin(linkMarker.RefFrame.Origin.x, linkMarker.RefFrame.Origin.y,
linkMarker.RefFrame.Origin.z);

refFramel.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1], eulerAngles[2]);

generallLinkMarkers[markerCount] = generalBody.CreateMarker("CMMarker" + (markerCount +
1).ToString(), refFramel);

markerCount++;

b

?| IEE= General Body ol Marker & MMsi|= ZEQLCEH

4. Clone Link Body 2| M2 E General Body 0| 5Atsl = copyBeltBodyInfor() &+
gL Ct ofef REE YHSIMAIL.,

private void copyBeltBodyInfor(IBNPBodyBelt BeforeBody, I1Body AfterBody)

{
AfterBody.RefFrame.Origin.x = BeforeBody.GeneralBody.RefFrame.Origin.x;
AfterBody.RefFrame.Origin.y = BeforeBody.GeneralBody.RefFrame.Origin.y;
AfterBody.RefFrame.Origin.z = BeforeBody.GeneralBody.RefFrame.Origin.z;

AfterBody.ReffFrame.EulerAngle.Type = BeforeBody.GeneralBody.RefFrame.EulerAngle.Type;
AfterBody.RefFrame.EulerAngle.Alpha.Value =
BeforeBody.GeneralBody.RefFrame.EulerAngle.Alpha.Value;
AfterBody.RefFrame.EulerAngle.Beta.Value = BeforeBody.GeneralBody.RefFrame.EulerAngle.Beta.Value;
AfterBody.RefFrame.EulerAngle.Gamma.Value =
BeforeBody.GeneralBody.RefFrame.EulerAngle.Gamma.Value;
string strMaterialType = BeforeBody.GeneralBody.MaterialInput.ToString();
if (strMaterialType == "Density")
{
AfterBody.Materiallnput = BeforeBody.GeneralBody.Materiallnput;
if (BeforeBody.GeneralBody.Density2.ParametricValue == null)

AfterBody.Density2.Value = BeforeBody.GeneralBody.Density2.Value;
b

else

{
AfterBody.Density2.ParametricValue =
BeforeBody.GeneralBody.Density2.ParametricValue;

else if (strMaterialType == "UserInput")

{
AfterBody.Materiallnput = BeforeBody.GeneralBody.Materiallnput;
if (BeforeBody.GeneralBody.Mass.ParametricValue == null)

{
AfterBody.Mass.Value = BeforeBody.GeneralBody.Mass.Value;
b
else
{
AfterBody.Mass.ParametricValue = BeforeBody.GeneralBody.Mass.ParametricValue;
b
if (BeforeBody.GeneralBody.Ixx.ParametricValue == null)
{
AfterBody.Ixx.Value = BeforeBody.GeneralBody.Ixx.Value;
s
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else

{
b

AfterBody.Mass.ParametricValue = BeforeBody.GeneralBody.Mass.ParametricValue;

AfterBody.Ixx.ParametricValue = BeforeBody.GeneralBody.Ixx.ParametricValue;

if (BeforeBody.GeneralBody.Ixx.ParametricValue == null)

{
AfterBody.Ixx.Value = BeforeBody.GeneralBody.Ixx.Value;
¥
else
{
AfterBody.Ixx.ParametricValue = BeforeBody.GeneralBody.Ixx.ParametricValue;
¥
if (BeforeBody.GeneralBody.Ixy.ParametricValue == null)
{
AfterBody.Ixy.Value = BeforeBody.GeneralBody.Ixy.Value;
b
else
{
AfterBody.Ixy.ParametricValue = BeforeBody.GeneralBody.Ixy.ParametricValue;
}
if (BeforeBody.GeneralBody.lyy.ParametricValue == null)
{
AfterBody.lyy.Value = BeforeBody.GeneralBody.lyy.Value;
b
else
AfterBody.lyy.ParametricValue = BeforeBody.GeneralBody.lyy.ParametricValue;
}

if (BeforeBody.GeneralBody.lyz.ParametricValue == null)
AfterBody.lyz.Value = BeforeBody.GeneralBody.lyz.Value;
else

AfterBody.lyz.ParametricValue = BeforeBody.GeneralBody.lyz.ParametricValue;

if (BeforeBody.GeneralBody.Izx.ParametricValue == null)
AfterBody.Izx.Value = BeforeBody.GeneralBody.Izx.Value;
else

AfterBody.Izx.ParametricValue = BeforeBody.GeneralBody.Izx.ParametricValue;

b
if (BeforeBody.GeneralBody.Izz.ParametricValue == null)

AfterBody.Izz.Value = BeforeBody.GeneralBody.Izz.Value;

b
else
{
AfterBody.Izz.ParametricValue = BeforeBody.GeneralBody.Izz.ParametricValue;
b
else if (strMaterialType == "DefaultMaterial")
{
AfterBody.Materiallnput = BeforeBody.GeneralBody.Materiallnput;
AfterBody.Material = BeforeBody.GeneralBody.Material;
else if (strMaterialType == "UserMaterial")
{
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AfterBody.Materiallnput = BeforeBody.GeneralBody.MaterialInput;
AfterBody.Material = BeforeBody.GeneralBody.Material;

= Clone Link 2| Body &2 & General Body 0| 2gtL|Ct,

Connector 45}7|

1. createMatrixForce() &5 ‘4TfLICt. Belt Assembly 3D = Matrix Force £
Connector 2 AFE3}7| I20f Matrix Force & AFE3HA Body 72t HAZAS sHELICE.

private IForceMatrix createMatrixForce(string matrixName, IBNPAssembly assembly, IBody ActionBody, IBody
BaseBody, IReferenceFrame refFrame, IMarker ActionMarker, IMarker BaseMarker)
{

double BusingForceMarkerX;

double BusingForceMarkerY;

double BusingForceMarkerZ;

EulerAngle eulerType;
double[] eulerAngles = { 0,0, 0 };

IBNPAssemblyConnectingForceParameter assConForce = assembly.ConnectingForceParameter;

IForceMatrix matrixForce = sub.CreateForceMatrix(matrixName, BaseBody, ActionBody, refFrame,
refFrame);

BaseMarker.RefFrame.GetOrigin(out BusingForceMarkerX, out BusingForceMarkerY, out
BusingForceMarkerZ);

BaseMarker.ReffFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out eulerAngles[1], out
eulerAngles[2]);

matrixForce.BaseMarker.RefFrame.SetOrigin(BusingForceMarkerX, BusingForceMarkerY,
BusingForceMarkerZz);

matrixForce.BaseMarker.RefFrame.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1],
eulerAngles[2]);

ActionMarker.RefFrame.GetOrigin(out BusingForceMarkerX, out BusingForceMarkerY, out
BusingForceMarkerZ);
ActionMarker.RefFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out eulerAngles[1], out
eulerAngles[2]);
matrixForce.ActionMarker.RefFrame.SetOrigin(BusingForceMarkerX, BusingForceMarkerY,
BusingForceMarkerZ);
matrixForce.ActionMarker.RefFrame.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1],
eulerAngles[2]);
for (int iCount = 0; iCount < 6; iCount++)
{
for (int jCount = 0; jCount < 6; jCount++)
{

if (assConForce.StiffnessMatrix(iCount, jCount).ParametricValue == null)

{
matrixForce.StiffnessMatrix(iCount, jCount).Value =
assConForce.StiffnessMatrix(iCount, jCount).Value;

else
{
matrixForce.StiffnessMatrix(iCount, jCount).ParametricValue =

assConForce.StiffnessMatrix(iCount, jCount).ParametricValue;

} for (int iCount = 0; iCount < 6; iCount++)

{
if (assConForce.Preload(iCount).ParametricValue == null)
{
matrixForce.Preload(iCount).Value = assConForce.Preload(iCount).Value;
+
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else

{
matrixForce.Preload(iCount).ParametricValue =
assConForce.Preload(iCount).ParametricValue;

b
b
for (int iCount = 0; iCount < 6; iCount++)
{

if (assConForce.ReferenceLength(iCount).ParametricValue == null)

{
matrixForce.ReferenceLength(iCount).Value =
assConForce.ReferenceLength(iCount).Value;

else

{
matrixForce.ReferenceLength(iCount).ParametricValue =
assConForce.ReferenceLength(iCount).ParametricValue;

b

return matrixForce;

2. create2DBeltBusingForce() &£ ‘4’d¢giL|Ct. Belt Assembly 2D = Bushing
Force € Connector £ AtE3}7| E0| Bushing Force & AE3HA Body 7+ ¢ZS
siELICt.

private IForceBushing create2DBeltBusingForce(string BusingName, IBNPAssembly2D assembly, IBody ActionBody,
IBody BaseBody, IReferenceFrame refFrame, IMarker ActionMarker, IMarker BaseMarker)
{

double BusingForceMarkerX;

double BusingForceMarkerY;

double BusingForceMarkerZ;

EulerAngle eulerType;
double[] eulerAngles = { 0,0, 0 };

IBNPAssembly2DBushingForceParameter assemblyBushingForce = assembly.BusingForceParameter;

IForceBushing BusingForce = sub.CreateForceBushing(BusingName, BaseBody, ActionBody, refFrame);

BaseMarker.RefFrame.GetOrigin(out BusingForceMarkerX, out BusingForceMarkerY, out
BusingForceMarkerZ);

BaseMarker.RefFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out eulerAngles[1], out
eulerAngles[2]);

BusingForce.BaseMarker.RefFrame.SetOrigin(BusingForceMarkerX, BusingForceMarkerY,
BusingForceMarkerZ);

BusingForce.BaseMarker.RefFrame.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1],
eulerAngles[2]);

ActionMarker.RefFrame.GetOrigin(out BusingForceMarkerX, out BusingForceMarkerY, out
BusingForceMarkerZz);

ActionMarker.RefFrame.GetEulerAngleDegree(out eulerType, out eulerAngles[0], out eulerAngles[1], out
eulerAngles[2]);

BusingForce.ActionMarker.RefFrame.SetOrigin(BusingForceMarkerX, BusingForceMarkerY,
BusingForceMarkerZz);

BusingForce.ActionMarker.RefFrame.SetEulerAngleDegree(eulerType, eulerAngles[0], eulerAngles[1],
eulerAngles[2]);

BusingForce.UseRadial = true;

BusingForce.RotationalDampingZ.Coefficient.Value =
assemblyBushingForce.RotationalDampingZ.Coefficient.Value;

BusingForce.RotationalStiffnessZ.Coefficient.Value =
assemblyBushingForce.RotationalStiffnessZ.Coefficient.Value;
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BusingForce.RotationalPreloadZ.Value = assemblyBushingForce.RotationalPreloadZ.Value;

if (assemblyBushingForce.RotationalDampingZ.UseExponentValue)
{
BusingForce.RotationalDampingZ.UseExponentValue = true;
BusingForce.RotationalDampingZ.ExponentValue.Value =
assemblyBushingForce.RotationalDampingZ.ExponentValue.Value;

b

if (assemblyBushingForce.RotationalStiffnessZ.UseExponentValue)
{
BusingForce.RotationalStiffnessZ.UseExponentValue = true;
BusingForce.RotationalStiffnessZ.ExponentValue.Value =
assemblyBushingForce.RotationalStiffnessZ.ExponentValue.Value;

BusingForce.TranslationalDampingX.Coefficient.Value =
assemblyBushingForce.TranslationalDampingX.Coefficient.Value;

BusingForce.TranslationalDampingY.Coefficient.Value =
assemblyBushingForce.TranslationalDampingY.Coefficient.Value;

BusingForce.TranslationalStiffnessX.Coefficient.Value =
assemblyBushingForce.TranslationalStiffnessX.Coefficient.Value;

BusingForce.TranslationalStiffnessY.Coefficient.Value =
assemblyBushingForce.TranslationalStiffnessY.Coefficient.Value;

return BusingForce;
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Chapter

Create Contact 7 &=
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ProcessNet O A CIO|Y¥ 27 A= RE MAMSH= Y1} processNet O|A] CHO|Y 2 A= RE
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Clolg€z1 d4-dgotv|

AHEXEZL SHLEQ| Link Body 2t Pulley 7t2| Contact 2 o|stH, H2|ot Contact HMEE HIECZE
3H0AM M3t Body Group It Pulley 7+2| Contact 2 M4dst= CHO|YZIE MHsi= HE
Hi2 ZALICt

CreateContact CIO|Z 2] 212 M5}
1. ProcessNet IDE 2| Project Explorer @ | @ E]
. __,,r—--._
H0|M SimpleBeltSystem £ OI2AZ ':] # Build
Szl oA QEZZ ZalstC}, o 8 Rebuild
4 Add vl =] New Item.
2. Add - New Item S Z28tL|LC}, . ‘ Add Reference... i Existing Item..
1 Add Web Reference =4 New Folder
3. Ci21t 20| Add New Item CjO[Y 271 G s [
0| LtEtLM Windows Form OfO|2S 4 User Control
£22/5l10 Name € CreateContact 2 7§ Class
o Rename
LI = Properties

5. Windows Form 2 2|3t 27 =29l CreateContact.cs[Design]0| IDE Project

6. SIH 2AZAMCH| 9= CreateContact CIO|¥2 15 Z&IgtL|CT,

7. 3}H 2EZ% 3lTto| pProperties Windows 0 ChangeGeneralBody 2| &7} LtEtLH=G|
07| M size £ 341, 544 2 YBIL|LC}

8. [OHXI7IX|Z FormBorderStype 2 FixedToolWindow 2 A&fL|LCt,

9. 33 AZ MCHO|A ToolBox#: 9004 9|2 712 o|SA|ZILICt, J2{H Co|Y¥za
AE® W HE, 7B Ho Mo7|sE F7te = Us w7t BT

10. CheckedListBox1, Button1, TextBox1l = CI2 HO| U= LES EESHA Text 2t

Name 9| 2/2 +=dgfLICt,

Dialog Element Text Name Location Size

CheckedListBox1 IbContactList 12,12 299, 424

Buttonl Create btCreateContact 12, 451 299, 37
Contact

1. o WHds Aot QEZO I8 20| CHo|Z227F 2bHgE As =eld & ALt
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12. File — Save CreateContact.cs HES 223 Save S
EHBtL|Ct,

Q
[] bContact List

o 0

Create Contact

Clolg29f =7|2h8 “g2lsh|

XS7HA| Cho|2219| o2k T IotUSLIC O/ HAESA MEAZE S YHY = UEF
k L [=)

=T
MES Fojgt ALt a2

S 271510 BES 23 Al Ut 0 golgt 2
CHOl 2014 ALBE 4 Sl WS B8 AUt

CreateContact CIO|Z =21 RI=20| =7|2hd Zo|5}7|

1. Project Explorer 0{|A| CreateContact.cs
Code £ ME{5tH CreateContact.cs 2| £

=

2. HUEO Cho|gza =0 A8 HE YETLIC

—

| > m|o
N s
rot
ot
to
M
1B
I
rim

ProcessNet &£

= &L View
Yo LIEFE UL

using FunctionBay.RecurDyn.ProcessNet;
using FunctionBay.RecurDyn.ProcessNet.BNP;

IModelDocument modelDocument;

ISubSystem sub;
IModelDocument modelDoc

InitializeComponent();
modelDocument = modelDoc;
sub = modelDocument.GetDataStorage() as ISubSystem;

31



SIMPLE BELT SYSTEM (PROCESSNET VSTA)

* FunctionBay.RecurDyn.ProcessNet,
FunctionBay.RecurDyn.ProcessNet.BNP = ProcessNet 2| &+Z5 AI23}7|

2|3t Reference & L|C}.

3. Project Explorer 2| CreateContact.cs L2 S 25l REX HEZ 28 =, View
& t

25}
Designer HES 223t £, CI0[YZT A= 49| Create Contac

btCreateContact_Click() &+ g%t
4. btCreateContact_Click() &0 otzfe| ZEE ATt

if (this.IbContactList.CheckedItems.Count != 0)

for (int assemblyCount = 0; assemblyCount <= this.IbContactList.Items.Count - 1;
assemblyCount++)

if (this.IbContactList.GetItemCheckState(assemblyCount) == CheckState.Checked)

{
string[] assembliesName =
this.IbContactList.Iltems[assemblyCount].ToString().Split('.");
createContact(assembliesName[0], assembliesName[1]);
this.IbContactList.SetItemChecked(assemblyCount, false);

mju
1
ot

5. CHAISHH Project Explorer 2| CreateContact.cs It22 225t QE2F HES
View Designer £ £&/&tL|Ct

6. CiO[Y=T A= Hl XS HE SELLCL

7. Of2iet Z0| CreateContact_Load() &7t M dL|=0 & o0 of2ie] ZEE
gL o

ISubSystem sub = modelDocument.GetDataStorage() as ISubSystem;
IContactCollection contacts = sub.ContactCollection as IContactCollection;
foreach (IContact contact in contacts)

{
string contactType = Microsoft.VisualBasic.Information.TypeName(contact);
if (contactType == "IContactGeoSurface" || contactType == "IContactGeoCurve")
string groupName = findContact(contact);
if (groupName !="")
this.IbContactList.Items.Add(groupName + "." + contact.Name, true);
¥
¥
¥

= CHO|¥20 A=27F MME [ Group Body Off ®Z =l Contact & &0t = ghQL|Ct,
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8. Group Body 0| 2Z = Contact 2 %7| 23l findContact() &t+5 M-dgtL|Ct.

public string findContact(IContact contact)
{

string groupName =
IGeometry actlonGeometry = contact.ActionEntity;
IGeometry baseGeometry = contact.BaseEntity;

string[] actiondummy = actionGeometry.FullName.Split('.");
string[] basedummy = baseGeometry.FullName.Split(".");

string actionName = actiondummy[0];
string baseName = basedummy[0];

ISubSystem sub = modelDocument.GetDataStorage() as ISubSystem;
IGroupGeneralCollection groupGenerals = sub.GroupGeneralCollection as IGroupGeneralCollection;
if (groupGenerals.Count > 1)

foreach (IGroupGeneral groupGeneral in groupGenerals)
{
IGenericCollection generics = groupGeneral.GroupEntities();
if (generics.Count > 1)
{
foreach (IGeneric generic in generics)
{
if (generic.FullName.Contains(actionName) ||
generic.FullName.Contains(baseName))

groupName = groupGeneral.Name;
break;
b
T
if (groupName !="")
break;

-

b
b

return groupName;

= General Body 2 O|F0{%l Group 0 Geometry 7} Contact 2| Geometry 2F L X|5tH
Contact O QUCt1 THCESEL|CY,

Contact 2i/45}7|

Belt 2| Body, Connector 2| A% Assembly 0| A| ProcessNet 2 O|23}0] EE 7tX|1 &
UAJAKX[Tt Contact 2| 22 EEE 7IX|1 & = gl&UCt d2iM /X7t 2E General Contact 2
17 Ho|stH Ho|ot Contact 2 ProcessNet 2 AFESHA| Pulley 2 Assembly 7+2| Contact 2
s ELICE O] IPE0|A Geo Surface Contact 2F Geo Curve Contact 2 AHE3iAl Contact 2
id5t= B2 i AYLICH

0>

O>
0Xx o

Contact A45}7|

1. createContact() &t~E M/ dTtLICt Of2f IEE SAtSiA A L|CY.
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= General Body 2t Pulley 7t Contact 2 ‘d-dst= &+ LICH Contact 2 Geo Surface
Contact, Geo Curve Contact &42 A2%L|C

-

—_

public void createContact(string generalGroupName, string contactName)

{
IContact contact = sub.GetEntity(contactName) as IContact;
IGroupGeneral groupGeneral = sub.GetEntity(generalGroupName) as IGroupGeneral;
IGenericCollection generics = groupGeneral.GroupEntities();

IContactGeoSurface geoSurface = contact as IContactGeoSurface;
IContactGeoCurve geoCurve = contact as IContactGeoCurve;
IGeometry actionGeometry = contact.ActionEntity as IGeometry;
IGeometry baseGeometry = contact.BaseEntity as IGeometry;

string actionBodyName = actionGeometry.FullName.Split(".")[0];
string baseBodyName = baseGeometry.FullName.Split(".")[0];
bool contactActionbody = false;

foreach (IGeneric linkbody in generics)

if (linkbody.Name == actionBodyName)

contactActionbody = true;
break;
}
b
IGroupGeneral contactgroup = sub.CreateGroupGeneral("Contact_" + generalGroupName + "_" +
contactName, new object[] { });
if (geoSurface != null)

foreach (IBody body in generics)

if (contactActionbody)
{
string[] dummy = actionGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)

{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
b
else
{
linkGeometryName += dummy[count] + ".";
b
b
actionGeometry =
modelDocument.GetEntityFromFullName(linkGeometryName) as IGeometry;
¥
else
{

string[] dummy = baseGeometry.FullName.Split('.");
dummy[0] = body.Name;

string linkGeometryName = null;

for (int count = 0; count < dummy.Length; count++)

{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
b
else
{
linkGeometryName += dummy[count] + ".";
b
b
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}

geoSurface = sub.CreateContactGeoSurface(contactName + "_" + body.Name,
baseGeometry, actionGeometry);

contactgroup.AddEntities(new object[] { geoSurface });

¥
else if (geoCurve !'= null)
{
foreach (IBody body in generics)
{
if (contactActionbody)
{
string[] dummy = actionGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)
{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
b
else
{
linkGeometryName += dummy[count] + ".";
b
¥
actionGeometry =
modelDocument.GetEntityFromFullName(linkGeometryName) as IGeometry;
¥
else
{
string[] dummy = baseGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)
{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
b
else
{
linkGeometryName += dummy[count] + ".";
b
b
baseGeometry =
modelDocument.GetEntityFromFullName(linkGeometryName) as IGeometry;
¥

geoCurve = sub.CreateContactGeoCurve(contactName + "_" + body.Name,
baseGeometry, actionGeometry);
contactgroup.AddEntities(new object[] { geoCurve });
¥

¥

IGenericCollection contacts = contactgroup.GroupEntities();
foreach (IContact cpoyContact in contacts)

{

copyContactProf(cpoyContact, contact);

modelDocument.DeleteEntity(contact);
modelDocument.SetUndoHistory("Create Contact");
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createContact() &=~0| CHPH dF2 of2fet Z&L|Ct.

IContact contact = sub.GetEntity(contactName) as IContact;
IGroupGeneral groupGeneral = sub.GetEntity(generalGroupName) as IGroupGeneral;
IGenericCollection generics = groupGeneral.GroupEntities();

IContactGeoSurface geoSurface = contact as IContactGeoSurface;
IContactGeoCurve geoCurve = contact as IContactGeoCurve;
IGeometry actionGeometry = contact.ActionEntity as IGeometry;
IGeometry baseGeometry = contact.BaseEntity as IGeometry;

string actionBodyName = actionGeometry.FullName.Split('.")[0];
string baseBodyName = baseGeometry.FullName.Split(".")[0];

29| ZE= createContact() &0 AR HE MAUSFLICH
= Contact: General Body 2} Pulley AtO|2| Contact
= groupGeneral: Clone Body € Convert 3} General Body € 20t&F Group General
= actionBodyName: Action Body 2| 0|5

= baseBodyName: Base Body 2| 0|&

bool contactActionbody = false;
foreach (IGeneric linkbody in generics)

if (linkbody.Name == actionBodyName)
{
contactActionbody = true;
break;

<

= £ Contact 2| Action Entity 7t General Body 2/X| Pulley QIX| &QI5t= ZHAMZ
Z=7F2tL|CL, Pulley 7t Action Entity ® Base Entity 2| 442 Bt 22 S9liA| Contact 2 4835t
i 3¢ :

Action Entity 2| 4t2 Yt=ES S3iA Contact 2 H-detLCt.

IGroupGeneral contactgroup = sub.CreateGroupGeneral("Contact_" + generalGroupName + "_" + contactName,
new object[] { });

2o ZEE %t Contact 2 Group General Off F7t517| 2I8iM Group General 2 Md3st=
IEE FIpRLCt
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if (geoSurface != null)

{
foreach (IBody body in generics)
{
if (contactActionbody)
{

string[] dummy = actionGeometry.FullName.Split('.");
dummy[0] = body.Name;

string linkGeometryName = null;

for (int count = 0; count < dummy.Length; count++)

if (count == dummy.Length - 1)

{
linkGeometryName += dummy[count];
b
else
{
linkGeometryName += dummy[count] + ".";
b

actionGeometry = modelDocument.GetEntityFromFullName(linkGeometryName)
as IGeometry;

3
else
{
string[] dummy = baseGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)
{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
¥
else
{
linkGeometryName += dummy[count] + ".";
}
¥
¥

geoSurface = sub.CreateContactGeoSurface(contactName + "_" + body.Name,
baseGeometry, actionGeometry);
contactgroup.AddEntities(new object[] { geoSurface });
¥

?|°] E & Pulley 2 General Body AtO|0] Geo Surface Contact 2 A3st= FEQLICE, Pulley
2} generics Collection Off ZgH=l Body AFO|2| Geo Surface Contact & A4 gL|C}. Link Body 7t
Action O|L} Base O|L}E THEdHA HHEES AL
=  FullName AN EE HASIH Body O|&.Geometry 0| &.Face 0| S @Subsystem 0O|E2|
HAloZ Histg|J| 20| Split 45 AFRS|M T §O| Body 0|22 £2[8§A Ct2
Body 2| 0|52 2 HZSIA Contact 2 datL|Ct.
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else if (geoCurve != null)
foreach (IBody body in generics)
{
if (contactActionbody)
{
string[] dummy = actionGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)
{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
¥
else
{
linkGeometryName += dummy[count] + ".";
¥
b
actionGeometry = modelDocument.GetEntityFromFullName(linkGeometryName)
as IGeometry;
3
else
{
string[] dummy = baseGeometry.FullName.Split('.");
dummy[0] = body.Name;
string linkGeometryName = null;
for (int count = 0; count < dummy.Length; count++)
{
if (count == dummy.Length - 1)
{
linkGeometryName += dummy[count];
¥
else
{
linkGeometryName += dummy[count] + ".";
¥
b
baseGeometry = modelDocument.GetEntityFromFullName(linkGeometryName)
as IGeometry;
¥
geoCurve = sub.CreateContactGeoCurve(contactName + "_" + body.Name, baseGeometry,
actionGeometry);
contactgroup.AddEntities(new object[] { geoCurve });
¥
¥

?|°] E & Pulley 2 General Body Ar0|0] Geo Curve Contact & MAddl= T EQILICI, Geo
Surface Contact Ut S8t IFH S TIHTEL|CE,

=

38



SIMPLE BELT SYSTEM (PROCESSNET VSTA)

IGenericCollection contacts = contactgroup.GroupEntities();

foreach (IContact cpoyContact in contacts)

{

copyContactProf(cpoyContact, contact);

modelDocument.DeleteEntity(contact);
modelDocument.SetUndoHistory("Create Contact");

Qo] AEL Contact MEE 2AtSt= AEQ} Undo History & 278Ut

2. Contact Property /2 SAtSH= copyContactProf() &+5 M/ gL|Ct,

private void copyContactProf(IContact copyContact, IContact originalContact)

{
string contactType = Microsoft.VisualBasic.Information.TypeName(originalContact);
if (contactType == "IContactGeoSurface")

IContactGeoSurface copyGeoSurface = copyContact as IContactGeoSurface;
IContactGeoSurface originalGeoSurface = originalContact as IContactGeoSurface;

copyGeoSurface.ActionPatchOption.SurfaceType =
originalGeoSurface.ActionPatchOption.SurfaceType;
if (originalGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue == null)

{
copyGeoSurface.ActionPatchOption.BoundingBufferLength.Value =
originalGeoSurface.ActionPatchOption.BoundingBufferLength.Value;

b

else

{
copyGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue =
originalGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue;

copyGeoSurface.ActionPatchOption.UsePlaneToleranceFactor =
originalGeoSurface.ActionPatchOption.UsePlaneToleranceFactor;
if (originalGeoSurface.ActionPatchOption.UsePlaneToleranceFactor)

if (originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue ==

{
copyGeoSurface.ActionPatchOption.PlaneToleranceFactor.Value =
originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.Value;

b

else

{

null)

copyGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue =
originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue;

b
b

copyGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor =
originalGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor;
if (originalGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor)

if (originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue ==

{

null)
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copyGeoSurface.ActionPatchOption.MaxFacetSizeFactor.Value =
originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.Value;

b

else

{
copyGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue
= originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue;

b

copyGeoSurface.ActionPatchOption.UseCubicCell =
originalGeoSurface.ActionPatchOption.UseCubicCell;
if (originalGeoSurface.ActionPatchOption.UseCubicCell)

copyGeoSurface.ActionPatchOption.CubicCell =
originalGeoSurface.ActionPatchOption.CubicCell;
b

copyGeoSurface.BasePatchOption.SurfaceType =
originalGeoSurface.BasePatchOption.SurfaceType;
if (originalGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue == null)

copyGeoSurface.ActionPatchOption.BoundingBufferLength.Value =
originalGeoSurface.ActionPatchOption.BoundingBufferLength.Value;

b

else

{
copyGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue =
originalGeoSurface.ActionPatchOption.BoundingBufferLength.ParametricValue;

copyGeoSurface.ActionPatchOption.UsePlaneToleranceFactor =
originalGeoSurface.ActionPatchOption.UsePlaneToleranceFactor;
if (originalGeoSurface.ActionPatchOption.UsePlaneToleranceFactor)

if (originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue ==

{
copyGeoSurface.ActionPatchOption.PlaneToleranceFactor.Value =
originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.Value;

b

else

{

copyGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue =
originalGeoSurface.ActionPatchOption.PlaneToleranceFactor.ParametricValue;

b

null)

b

copyGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor =
originalGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor;
if (originalGeoSurface.ActionPatchOption.UseMaxFacetSizeFactor)

if (originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue ==
{
copyGeoSurface.ActionPatchOption.MaxFacetSizeFactor.Value =

originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.Value;

b

else

{
copyGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue
= originalGeoSurface.ActionPatchOption.MaxFacetSizeFactor.ParametricValue;

null)
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b

copyGeoSurface.ActionPatchOption.UseCubicCell =
originalGeoSurface.ActionPatchOption.UseCubicCell;
if (originalGeoSurface.ActionPatchOption.UseCubicCell)

copyGeoSurface.ActionPatchOption.CubicCell =
originalGeoSurface.ActionPatchOption.CubicCell;
b

copyGeoSurface.BasePatchOption.SurfaceType =
originalGeoSurface.BasePatchOption.SurfaceType;
if (originalGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue == null)

copyGeoSurface.BasePatchOption.BoundingBufferLength.Value =
originalGeoSurface.BasePatchOption.BoundingBufferLength.Value;

b

else
{
copyGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue =
originalGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue;

copyGeoSurface.BasePatchOption.UsePlaneToleranceFactor =
originalGeoSurface.BasePatchOption.UsePlaneToleranceFactor;
if (originalGeoSurface.BasePatchOption.UsePlaneToleranceFactor)

if (originalGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue ==

{
copyGeoSurface.BasePatchOption.PlaneToleranceFactor.Value =
originalGeoSurface.BasePatchOption.PlaneToleranceFactor.Value;

b

else

{
copyGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue
= originalGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue;

b

null)

¥

copyGeoSurface.BasePatchOption.UseMaxFacetSizeFactor =
originalGeoSurface.BasePatchOption.UseMaxFacetSizeFactor;
if (originalGeoSurface.BasePatchOption.UseMaxFacetSizeFactor)

if (originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue ==

{
copyGeoSurface.BasePatchOption.MaxFacetSizeFactor.Value =
originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.Value;

b

else

{
copyGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue =
originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue;

b

¥

copyGeoSurface.BasePatchOption.UseCubicCell =
originalGeoSurface.BasePatchOption.UseCubicCell;

if (originalGeoSurface.BasePatchOption.UseCubicCell)

{
copyGeoSurface.BasePatchOption.CubicCell =
originalGeoSurface.BasePatchOption.CubicCell;

null)
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b

copyGeoSurface.BasePatchOption.SurfaceType =
originalGeoSurface.BasePatchOption.SurfaceType;
if (originalGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue == null)

{
copyGeoSurface.BasePatchOption.BoundingBufferLength.Value =
originalGeoSurface.BasePatchOption.BoundingBufferLength.Value;

b

else

{
copyGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue =
originalGeoSurface.BasePatchOption.BoundingBufferLength.ParametricValue;

copyGeoSurface.BasePatchOption.UsePlaneToleranceFactor =
originalGeoSurface.BasePatchOption.UsePlaneToleranceFactor;
if (originalGeoSurface.BasePatchOption.UsePlaneToleranceFactor)

{

if (originalGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue ==

{
copyGeoSurface.BasePatchOption.PlaneToleranceFactor.Value =
originalGeoSurface.BasePatchOption.PlaneToleranceFactor.Value;

b

else

{
copyGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue
= originalGeoSurface.BasePatchOption.PlaneToleranceFactor.ParametricValue;

b

null)

b

copyGeoSurface.BasePatchOption.UseMaxFacetSizeFactor =
originalGeoSurface.BasePatchOption.UseMaxFacetSizeFactor;
if (originalGeoSurface.BasePatchOption.UseMaxFacetSizeFactor)

if (originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue ==

{
copyGeoSurface.BasePatchOption.MaxFacetSizeFactor.Value =
originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.Value;

b

else

{
copyGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue =
originalGeoSurface.BasePatchOption.MaxFacetSizeFactor.ParametricValue;

b

copyGeoSurface.BasePatchOption.UseCubicCell =
originalGeoSurface.BasePatchOption.UseCubicCell;
if (originalGeoSurface.BasePatchOption.UseCubicCell)

null)

copyGeoSurface.BasePatchOption.CubicCell =
originalGeoSurface.BasePatchOption.CubicCell;

copyGeoSurface.ActionUpDirection = originalGeoSurface.ActionUpDirection;
copyGeoSurface.ActionNodeContact = originalGeoSurface.ActionNodeContact;

copyGeoSurface.BaseUpDirection = originalGeoSurface.BaseUpDirection;
copyGeoSurface.BaseNodeContact = originalGeoSurface.BaseNodeContact;

copyGeoSurface.EdgeContact = originalGeoSurface.EdgeContact;
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copyGeoSurface.UseCPM = originalGeoSurface.UseCPM;
copyGeoSurface.SmoothNodeContact = originalGeoSurface.SmoothNodeContact;

if (originalGeoSurface.ContactProperty.UseStiffnessSpline)

copyGeoSurface.ContactProperty.StiffnessSpline =
originalGeoSurface.ContactProperty.StiffnessSpline;

b

else

{

if (originalGeoSurface.ContactProperty.StiffnessCoefficient.ParametricValue == null)

{
copyGeoSurface.ContactProperty.StiffnessCoefficient.Value =
originalGeoSurface.ContactProperty.StiffnessCoefficient.Value;

b

else

{
copyGeoSurface.ContactProperty.StiffnessCoefficient.ParametricValue =
originalGeoSurface.ContactProperty.StiffnessCoefficient.ParametricValue;

¥
b
if (originalGeoSurface.ContactProperty.UseDampingSpline)
{

copyGeoSurface.ContactProperty.DampingSpline =
originalGeoSurface.ContactProperty.DampingSpline;

else

{

if (originalGeoSurface.ContactProperty.DampingCoefficient.ParametricValue ==

{
copyGeoSurface.ContactProperty.DampingCoefficient.Value =
originalGeoSurface.ContactProperty.DampingCoefficient.Value;

null)

else

{
copyGeoSurface.ContactProperty.DampingCoefficient.ParametricValue =
originalGeoSurface.ContactProperty.DampingCoefficient.ParametricValue;

¥

copyGeoSurface.ContactProperty.Friction.ContactFrictionType =
originalGeoSurface.ContactProperty.Friction.ContactFrictionType;

if (copyGeoSurface.ContactProperty.Friction.ContactFrictionType ==
ContactFrictionType.CoefficientSpline)

{

copyGeoSurface.ContactProperty.Friction.Spline =
originalGeoSurface.ContactProperty.Friction.Spline;

b

else if (copyGeoSurface.ContactProperty.Friction.ContactFrictionType ==
ContactFrictionType.ForceSpline)

{

copyGeoSurface.ContactProperty.Friction.Spline =
originalGeoSurface.ContactProperty.Friction.Spline;

b
else

if (originalGeoSurface.ContactProperty.Friction.Coefficient.ParametricValue == null)

{
copyGeoSurface.ContactProperty.Friction.Coefficient.Value =
originalGeoSurface.ContactProperty.Friction.Coefficient.Value;

else

{
copyGeoSurface.ContactProperty.Friction.Coefficient.ParametricValue =
originalGeoSurface.ContactProperty.Friction.Coefficient.ParametricValue;

s
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if
(originalGeoSurface.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue == null)

{
copyGeoSurface.ContactProperty.Friction.StaticThresholdVelocity.Value =
originalGeoSurface.ContactProperty.Friction.StaticThresholdVelocity.Value;
}

else

{

copyGeoSurface.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue =
originalGeoSurface.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue;

b

if
(originalGeoSurface.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue == null)

{

copyGeoSurface.ContactProperty.Friction.DynamicThresholdVelocity.Value =
originalGeoSurface.ContactProperty.Friction.DynamicThresholdVelocity.Value;

b

else

{

copyGeoSurface.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue =
originalGeoSurface.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue;

by

if (originalGeoSurface.ContactProperty.Friction.StaticCoefficient.ParametricValue ==

{
copyGeoSurface.ContactProperty.Friction.StaticCoefficient.Value =
originalGeoSurface.ContactProperty.Friction.StaticCoefficient.Value;

null)

else

{

copyGeoSurface.ContactProperty.Friction.StaticCoefficient.ParametricValue =
originalGeoSurface.ContactProperty.Friction.StaticCoefficient.ParametricValue;

if (originalGeoSurface.ContactProperty.Friction.MaximumForce.ParametricValue ==

{
copyGeoSurface.ContactProperty.Friction.MaximumForce.Value =
originalGeoSurface.ContactProperty.Friction.MaximumForce.Value;

null)

else

{

copyGeoSurface.ContactProperty.Friction.MaximumForce.ParametricValue =
originalGeoSurface.ContactProperty.Friction.MaximumForce.ParametricValue;

copyGeoSurface.ContactProperty.Friction.UseMaximumForce =
originalGeoSurface.ContactProperty.Friction.UseMaximumForce;

¥
if (originalGeoSurface.ContactProperty.StiffnessExponent.ParametricValue == null)

copyGeoSurface.ContactProperty.StiffnessExponent.Value =
originalGeoSurface.ContactProperty.StiffnessExponent.Value;

b

else

{
copyGeoSurface.ContactProperty.StiffnessExponent.ParametricValue =
originalGeoSurface.ContactProperty.StiffnessExponent.ParametricValue;
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if (originalGeoSurface.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue ==

{
copyGeoSurface.ContactPropertyAdditional.ReboundDampingFactor.Value =
originalGeoSurface.ContactPropertyAdditional.ReboundDampingFactor.Value;

b

else

{

copyGeoSurface.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue =
originalGeoSurface.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue;

b

if (originalGeoSurface.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue ==

{
copyGeoSurface.ContactPropertyAdditional.GlobalMaxPenetration.Value =
originalGeoSurface.ContactPropertyAdditional.GlobalMaxPenetration.Value;

b

else

{
copyGeoSurface.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue
= originalGeoSurface.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue;

null)

null)

if (copyGeoSurface.ContactPropertyAdditional.ContactForceType ==
ContactForceType.BoundaryPenetration)

if
(originalGeoSurface.ContactPropertyAdditional.BoundaryPenetration.ParametricValue == null)

{
copyGeoSurface.ContactPropertyAdditional.BoundaryPenetration.Value =
originalGeoSurface.ContactPropertyAdditional.BoundaryPenetration.Value;

b

else

{

copyGeoSurface.ContactPropertyAdditional.BoundaryPenetration.ParametricValue =
originalGeoSurface.ContactPropertyAdditional.BoundaryPenetration.ParametricValue;

b
}
else

{
if (originalGeoSurface.ContactProperty.UseDampingExponent)

if
(originalGeoSurface.ContactProperty.DampingExponent.ParametricValue == null)

copyGeoSurface.ContactProperty.DampingExponent.Value =
originalGeoSurface.ContactProperty.DampingExponent.Value;

else

{

copyGeoSurface.ContactProperty.DampingExponent.ParametricValue =
originalGeoSurface.ContactProperty.DampingExponent.ParametricValue;

if (originalGeoSurface.ContactProperty.UseIndentationExponent)
{
if

(originalGeoSurface.ContactProperty.IndentationExponent.ParametricValue == null)
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copyGeoSurface.ContactProperty.IndentationExponent.Value =
originalGeoSurface.ContactProperty.IndentationExponent.Value;

else

{

copyGeoSurface.ContactProperty.IndentationExponent.ParametricValue =
originalGeoSurface.ContactProperty.IndentationExponent.ParametricValue;

¥
¥
if (originalGeoSurface.MaxStepSizeFactor.ParametricValue == null)
{

copyGeoSurface.MaxStepSizeFactor.Value =
originalGeoSurface.MaxStepSizeFactor.Value;

b

else

{
copyGeoSurface.MaxStepSizeFactor.ParametricValue =
originalGeoSurface.MaxStepSizeFactor.ParametricValue;

b
b
else if (contactType == "IContactGeoCurve")
{

IContactGeoCurve copyGeoCurve = copyContact as IContactGeoCurve;
IContactGeoCurve originalGeoCurve = originalContact as IContactGeoCurve;

copyGeoCurve.ActionCurveSegmentOption.Segment =
originalGeoCurve.ActionCurveSegmentOption.Segment;

copyGeoCurve.ActionCurveSegmentOption.UseTotalSegment =
originalGeoCurve.ActionCurveSegmentOption.UseTotalSegment;

if (originalGeoCurve.ActionCurveSegmentOption.BoundingBufferLength.ParametricValue ==

{
copyGeoCurve.ActionCurveSegmentOption.BoundingBufferLength.Value =
originalGeoCurve.ActionCurveSegmentOption.BoundingBufferLength.Value;

b

else

{
copyGeoCurve.ActionCurveSegmentOption.BoundingBufferLength.ParametricValue
= originalGeoCurve.ActionCurveSegmentOption.BoundingBufferLength.ParametricValue;

b

copyGeoCurve.ActionCurveSegmentOption.UseCubicCell =
originalGeoCurve.ActionCurveSegmentOption.UseCubicCell;
if (originalGeoCurve.ActionCurveSegmentOption.UseCubicCell)

null)

copyGeoCurve.ActionCurveSegmentOption.CubicCell =
originalGeoCurve.ActionCurveSegmentOption.CubicCell;

b

copyGeoCurve.BaseCurveSegmentOption.Segment =
originalGeoCurve.BaseCurveSegmentOption.Segment;

copyGeoCurve.BaseCurveSegmentOption.UseTotalSegment =
originalGeoCurve.BaseCurveSegmentOption.UseTotalSegment;

if (originalGeoCurve.BaseCurveSegmentOption.BoundingBufferLength.ParametricValue ==

{
copyGeoCurve.BaseCurveSegmentOption.BoundingBufferLength.Value =
originalGeoCurve.BaseCurveSegmentOption.BoundingBufferLength.Value;

null)

46



SIMPLE BELT SYSTEM (PROCESSNET VSTA)

b

else

{
copyGeoCurve.BaseCurveSegmentOption.BoundingBufferLength.ParametricValue =
originalGeoCurve.BaseCurveSegmentOption.BoundingBufferLength.ParametricValue;

b

copyGeoCurve.BaseCurveSegmentOption.UseCubicCell =
originalGeoCurve.BaseCurveSegmentOption.UseCubicCell;
if (originalGeoCurve.BaseCurveSegmentOption.UseCubicCell)

{
copyGeoCurve.BaseCurveSegmentOption.CubicCell =
originalGeoCurve.BaseCurveSegmentOption.CubicCell;

¥
//contact plane normal Al %g " U.

copyGeoCurve.ActionUpDirection = originalGeoCurve.ActionUpDirection;
copyGeoCurve.ActionNodeContact = originalGeoCurve.ActionNodeContact;

copyGeoCurve.BaseUpDirection = originalGeoCurve.BaseUpDirection;
copyGeoCurve.BaseNodeContact = originalGeoCurve.BaseNodeContact;

copyGeoCurve.UseCPM = originalGeoCurve.UseCPM;
copyGeoCurve.SmoothNodeContact = originalGeoCurve.SmoothNodeContact;

if (originalGeoCurve.ContactProperty.UseStiffnessSpline)

copyGeoCurve.ContactProperty.StiffnessSpline =
originalGeoCurve.ContactProperty.StiffnessSpline;

b

else
if (originalGeoCurve.ContactProperty.StiffnessCoefficient.ParametricValue == null)

{
copyGeoCurve.ContactProperty.StiffnessCoefficient.ParametricValue =
originalGeoCurve.ContactProperty.StiffnessCoefficient.ParametricValue;

b

else

{
copyGeoCurve.ContactProperty.StiffnessCoefficient.Value =
originalGeoCurve.ContactProperty.StiffnessCoefficient.Value;

¥
¥
if (originalGeoCurve.ContactProperty.UseDampingSpline)
{

copyGeoCurve.ContactProperty.DampingSpline =
originalGeoCurve.ContactProperty.DampingSpline;

else

{

if (originalGeoCurve.ContactProperty.DampingCoefficient.ParametricValue == null)

copyGeoCurve.ContactProperty.DampingCoefficient.ParametricValue =
originalGeoCurve.ContactProperty.DampingCoefficient.ParametricValue;

b

else

{
copyGeoCurve.ContactProperty.DampingCoefficient.Value =
originalGeoCurve.ContactProperty. DampingCoefficient.Value;

b

copyGeoCurve.ContactProperty.Friction.ContactFrictionType =
originalGeoCurve.ContactProperty.Friction.ContactFrictionType;
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if (copyGeoCurve.ContactProperty.Friction.ContactFrictionType ==
ContactFrictionType.CoefficientSpline)

copyGeoCurve.ContactProperty.Friction.Spline =
originalGeoCurve.ContactProperty.Friction.Spline;

b
else if (copyGeoCurve.ContactProperty.Friction.ContactFrictionType ==
ContactFrictionType.ForceSpline)

copyGeoCurve.ContactProperty.Friction.Spline =
originalGeoCurve.ContactProperty.Friction.Spline;

b

else

{

if (originalGeoCurve.ContactProperty.Friction.Coefficient.ParametricValue == null)

{
copyGeoCurve.ContactProperty.Friction.Coefficient.Value =
originalGeoCurve.ContactProperty.Friction.Coefficient.Value;

b

else

{
copyGeoCurve.ContactProperty.Friction.Coefficient.ParametricValue =
originalGeoCurve.ContactProperty.Friction.Coefficient.ParametricValue;

b

if
(originalGeoCurve.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue == null)

{
copyGeoCurve.ContactProperty.Friction.StaticThresholdVelocity.Value =
originalGeoCurve.ContactProperty.Friction.StaticThresholdVelocity.Value;

b

else

{

copyGeoCurve.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue =
originalGeoCurve.ContactProperty.Friction.StaticThresholdVelocity.ParametricValue;

b

if
(originalGeoCurve.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue == null)

{
copyGeoCurve.ContactProperty.Friction.DynamicThresholdVelocity.Value
= originalGeoCurve.ContactProperty.Friction.DynamicThresholdVelocity.Value;

b

else

{

copyGeoCurve.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue =
originalGeoCurve.ContactProperty.Friction.DynamicThresholdVelocity.ParametricValue;

if (originalGeoCurve.ContactProperty.Friction.StaticCoefficient.ParametricValue ==

{
copyGeoCurve.ContactProperty.Friction.StaticCoefficient.Value =
originalGeoCurve.ContactProperty.Friction.StaticCoefficient.Value;

b

else

{
copyGeoCurve.ContactProperty.Friction.StaticCoefficient.ParametricValue
= originalGeoCurve.ContactProperty.Friction.StaticCoefficient.ParametricValue;

by

if (originalGeoCurve.ContactProperty.Friction.MaximumForce.ParametricValue ==

{
copyGeoCurve.ContactProperty.Friction.MaximumForce.Value =
originalGeoCurve.ContactProperty.Friction.MaximumForce.Value;

null)

null)
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b

else

{
copyGeoCurve.ContactProperty.Friction.MaximumForce.ParametricValue
= originalGeoCurve.ContactProperty.Friction.MaximumForce.ParametricValue;

b

copyGeoCurve.ContactProperty.Friction.UseMaximumForce =
originalGeoCurve.ContactProperty.Friction.UseMaximumForce;

b

if (originalGeoCurve.ContactProperty.StiffnessExponent.ParametricValue == null)

{
copyGeoCurve.ContactProperty.StiffnessExponent.Value =
originalGeoCurve.ContactProperty.StiffnessExponent.Value;

b

else

{
copyGeoCurve.ContactProperty.StiffnessExponent.ParametricValue =
originalGeoCurve.ContactProperty.StiffnessExponent.ParametricValue;

b

if (originalGeoCurve.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue ==

{
copyGeoCurve.ContactPropertyAdditional.ReboundDampingFactor.Value =
originalGeoCurve.ContactPropertyAdditional.ReboundDampingFactor.Value;

b

else

{
copyGeoCurve.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue
= originalGeoCurve.ContactPropertyAdditional.ReboundDampingFactor.ParametricValue;

b

if (originalGeoCurve.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue ==

{
copyGeoCurve.ContactPropertyAdditional.GlobalMaxPenetration.Value =
originalGeoCurve.ContactPropertyAdditional.GlobalMaxPenetration.Value;

b

else

{
copyGeoCurve.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue =
originalGeoCurve.ContactPropertyAdditional.GlobalMaxPenetration.ParametricValue;

null)

null)

if (copyGeoCurve.ContactPropertyAdditional.ContactForceType ==
ContactForceType.BoundaryPenetration)

if
(originalGeoCurve.ContactPropertyAdditional.BoundaryPenetration.ParametricValue == null)

copyGeoCurve.ContactPropertyAdditional.BoundaryPenetration.Value =
originalGeoCurve.ContactPropertyAdditional.BoundaryPenetration.Value;

b

else

{

copyGeoCurve.ContactPropertyAdditional.BoundaryPenetration.ParametricValue =
originalGeoCurve.ContactPropertyAdditional.BoundaryPenetration.ParametricValue;

b
}
else

{

if (originalGeoCurve.ContactProperty.UseDampingExponent)
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if (originalGeoCurve.ContactProperty.DampingExponent.ParametricValue

{
copyGeoCurve.ContactProperty.DampingExponent.Value =
originalGeoCurve.ContactProperty.DampingExponent.Value;

== null)

else

{

copyGeoCurve.ContactProperty.DampingExponent.ParametricValue =
originalGeoCurve.ContactProperty.DampingExponent.ParametricValue;

b

if (originalGeoCurve.ContactProperty.UselndentationExponent)

{
if
(originalGeoCurve.ContactProperty.IndentationExponent.ParametricValue == null)

copyGeoCurve.ContactProperty.IndentationExponent.Value =
originalGeoCurve.ContactProperty.IndentationExponent.Value;

else

{

copyGeoCurve.ContactProperty.IndentationExponent.ParametricValue =
originalGeoCurve.ContactProperty.IndentationExponent.ParametricValue;

¥
b

if (originalGeoCurve.MaxStepSizeFactor.ParametricValue == null)

copyGeoCurve.MaxStepSizeFactor.Value =
originalGeoCurve.MaxStepSizeFactor.Value;

b

else

{
copyGeoCurve.MaxStepSizeFactor.ParametricValue =
originalGeoCurve.MaxStepSizeFactor.ParametricValue;

¥
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Register DLL
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Oi=2lAHoldE 2

02:*

$1S I Co|YR0 YT LIERYY)|

2l O CHO|Z¥27F LHEHLEA St Bt si e

RecurDyn O A ProcessNet OfZ2|#H0|M S A
St 2 Hig AYLct

%
CIO|Y¥ 27t RecurDyn Off L&A ot

OiEE[A0|dE 2AUS M CHO[E2T A= LIEHL, |

1. Project Explorer £0|A ThisApplication.cs It2 S HE Z&tLCt,

2. ThisApplication.cs 0 A] Ct21t Z0| Z0| 10{%l HelloProcessNet() =2t
st=Z AHELCH (WMEM Xtsdd & 2=LC)

=~

CreateBodyExample() &

3. Otzfet 20| RunChangeBody(), RunCreateContact() &+ ZHdstL|C},

= MainWindow 9| 7}2 ChangeGeneralBody 2|22 CreateCotact 2220
MEshEL o

Note: MainWindow & T EdlOF Winform O A ProcessNet DHMEE AFR2Y 4= USLICT.

public void RunChangeBody()

{
ChangeGeneralBody Dialog = new ChangeGeneralBody(modelDocument);
Dialog.Show(MainWindow);

¥

public void RunCreateContact()

{
CreateContact Dialog = new CreateContact(modelDocument);
Dialog.Show(MainWindow);

¥
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4. File H'70|A Save ThisApplication.cs £ 22!5{|A| Save S $=3gtL|C},

| — e
Icon S=9}| st e
#  Build

ChangeGeneralBody 2} CreateContact CIO|YZIE Rebuild

22 0&0 S 0 2|2 oRo| BAY Icon2 F7te 'O

HoILC rces Add »

=3 Add Reference...

1. ProcessNet IDE 2| Project Explorer %0 A 3 ey
SimpleBeltSystem 2 O2AZ S2/3t5 OIRAQ| Add WED Reterence..
eEzg 2L Pl Ny Detug E

2. Properties HHE2 S2/gtL|C} ;

3. SimpleBeltSystem Property %0| 27|H =ne
Resource HH=2 Z2gL|Ct s S

s P

CloneBodyChange | ChangeGeneralBody.cs

Apicaion Assembly name:

Build :CloneBodyChange

Build Events

Debug

Resources Startup object:

Settings

Reference Paths Resources

Signing @ Icon:
:(De‘ault Icon)

(O Resource File:

4. Resources T0| g2|H Add Resource-Add ') Add Resource |
Existing File HHES Z2/gfL|Ct. Add Existing File...

Add New String

New Image »
i Add New Text File
5. ConvertGeneral.bmp £ SE&L|Ct, (IIY FEZ:

<InstallDir>/Help/Tutorial/ProcessNet/VSTA/SimpleBeltSystem).
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6. 4-5 & PHE CtA| XXM CreateContact.bmp £ SEgLCT

Register DLL = (o} & 4/d517|

.

1. RegisterFunction() &+ dM2L|Ct. &40|E0| RegisterFunction O| Ot Z<
Register DLL 0| SA5IX| Qo L| Fo|sljoF LY,

=

public void RegisterFunction()

{
IRibbonManager ribbonManager = application.RibbonManager;
IRibbonTab ribbonTab = ribbonManager.FindRibbonTab("Customize");
IRibbonGroup ribbonGroup = ribbonTab.AddRibbonGroup("Convert");

//1D for user created processNet function must be between 8000 - 8999 .
IMenuControl menuControl01 =

ribbonGroup.AddMenuControl(MenuControlType.MenuControlType_Button, 8011);

// Set example control information.

IntPtr ilcon01 = SimpleBeltSystem.Properties.Resources.ConvertGeneral.GetHicon();
menuControl01.SetlIcon(iIcon01);

menuControl01.UseBiglcon = true;

menuControl01.Caption = "ChangeBody";
menuControl01.Tooltip = "ChangeBody";
//menuControl.Description = "MyDescription";

menuControl01.UseProcessNetFunction = true; //if ID is not between 8000 - 8999, this will set
ID to 8000

// Get current ProcessNet dll fullpath. 'ProcessNetDIIPath' must be absolute path.
string assemblyname =

System.Reflection.Assembly.GetExecutingAssembly().GetName().Name;

string ProcessNetDIIPath = AppDomain.Currentbomain.BaseDirectory + @"\" + assemblyname
+".dll";

menuControl01.ProcessNetDIIPath = ProcessNetDIIPath;
menuControl01.ProcessNetFunctionName = "RunChangeBody";

//1D for user created processNet function must be between 8000 - 8999 .
IMenuControl menuControl02 =

ribbonGroup.AddMenuControl(MenuControlType.MenuControlType_Button, 8012);

// Set example control information.

IntPtr ilcon02 = SimpleBeltSystem.Properties.Resources.CreateContact.GetHicon();
menuControl02.SetIcon(ilcon02);

menuControl02.UseBigIcon = true;

menuControl02.Caption = "CreateContact";
menuControl02.Tooltip = "CreateContact";
//menuControl.Description = "MyDescription";

menuControl02.UseProcessNetFunction = true; //if ID is not between 8000 - 8999, this will set
ID to 8000

menuControl02.ProcessNetDIIPath = ProcessNetDlIIPath;
menuControl02.ProcessNetFunctionName = "RunCreateContact”;
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MAJSE O Z2|H|0|M2| BIAE

—

&gt OfZ2|AH 0|90 YEHe = HFOH=X| HAEGLC

OiE2[A 0] Zdst|

1. Build H=0|A Build SimpleBeltSystem & ME{TL|Ct, IDE & 35}THO| Error List & 0f| A
olgiLt 2107t SeXE =QlgL|Ct ofgfLt dn7t JUCHH, =22 2QIsto] =FgfLCt.

2. RecurDyn ZZ19| Customize ¥ 2| ProcessNet(VSTA)1E0{|A Run = ME4SILICE,

3. Run ProcessNet CtO|Y =" StCho| EE[ZAEZ0|A SimpleBeltSystem 5}%| 2|

RegisterFunction 2 =&/2HL|LC}
4. Run ProcessNet CHO|2 2710 /= Run HEZ Z2/gtLCt,
5. 2|2 &0 Icon O] SEEL|C}

ChangeBody CreateContact

Convert
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Chapter

PorcessNet ZEE ArE3A| Clone Link Body £ General Body £
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Clone Link Body S General Body = Convert 5}7|

Clone Link Body 0| FaceSurface 4'35}7|

Contact 2 4dg ?IXI2| Face 0l FaceSurface & 4-deLIC} Face 0|l = Contact 2 Hdg +
A7| 20| FaceSurface = 1 7HEH MMH3tL|Ct,

1. Belt Subsystem Edit Mode £ = 0{Z}L|C}.

2. LCt32| ¢ Z 0|&310 FlatBeltClonel 5.8 Clones
3
Body °| Edit REZ TIQSrL|LC}, :
Y = 5% BeltAssembly Properties
= Database 0|A| FlatBeltClonel & O22 & BeltAssem Edit
REZo= FEFLICL
= Pup-up Olw7t LIEILIEH Edit £ S 2IgLICt
’ 3. Geometry 2| Surface 1E0|A Face & 22!gtL|C}.
Eoee 4. Creation Method € Face 2 & %fL|LCt,
: 5. Input bar 0 FlatBeltl.Face2 S ¢ =gtL|C},
6. Working Window O M 2% O2A HEZ 229 = Exit £ S 2/510] Body 2| Edit
REE LiZUCH
Clone Link Body 21%5}7|
59t 2dot ProcessNet &+E AL25HA Open o Belt 2&°| Clone Link £ General £
Haksh Z4QL|Ct
'if:.h 1. Customize §{°| Convert 1E0|A ChangeBody & £ 2 &fL|LCt.
ChangeB-cudy
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2. ChangeGeneralBody CIO|E21 X0 E2|H ChangeGeneralBody ®
Belt Assemblyl S &5 ChangeBody [ BelthssemblyT

HES SELCH

4. Database &5 £2H
Body_Beltl_BeltAssembly1,
Connector_Beltl_BeltAssemblyl O] 4%l

HS HoIEs AN 2 1S MUY YAE
A oz YL

[] Use User CAD

Change Body

A Belt1
EQ Groups
. - 4@ Body_Belt_BeltAssembly1
dd‘ Connector_Belt1_BeltAssembly1

Contact 45}7|

1. Professional E2| Contact 1Z20|A GeoSur E Z2!gtL|LC}

& 2. Creation Method € Surface(PatchSet), Surface(PatchSet)2 = &7 gtL|Ct,
GEESW 3. Or2h Hof| = o2 YA Geo Surface Contact S ALt
Contact Action Base
GeoSurContactl  FlatBelt50.FaceSurfacel Roller3.Rollerl.Face3
GeoSurContact2 FlatBelt16.FlatBeltl.Face4 Rollerl.Rollerl.Face3
GeoSurContact3 FlatBelt17.FlatBeltl.Face4 Roller2.Rollerl.Face3
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4. Customize 2| Convert 1Z0|A CreateContact &
SaigtLct,

5. M3t Contact O] Check |0 =X| &QI5t1 Create Contact
HES SaigLCt.

6. Contact O] M™M=l AS olgtL|Ct,

Dynamic/Kinematic 5l{419]

442 22Ol Dynamic/Kinematic si&2 dagiL(Ct,
1. Anaylsis ® 2| Simulation Type 1 E0(A Dyn/Kin 2 2250/ Dynamic/Kinematic
Ot XS EL T
2. AlZg0|Me ZEA|ZtLt Step o =5 FLICH
* EndTime: 1
= Step: 100
= Plot Multiplier Step Factor: 1
3. Simulate & S&/5}3 40| TIHELICE
4. 7|Z Belt Toolkit model 1t ZtE H|wsf =L|Ct

AlS
=2

Thanks for participating in this tutorial

Create Contact

Body_Belt]_BeltAssembly 1 GeoSurContsct!
Body_Belt1_BeltAssembly1 GeoSurContsot?
Body_Belt1_Beltdssembly GeoSurContact?

Create Contact
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