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Successful Molding is Based on an Understanding of
the Entire Process “Global”



Half the Battle is Knowing What is Happening in the
Mold

Process Control Systems and Cavity Pressure Sensing Technology




What is TZERQO®?

Validation Between Engineering and Manufacturing: A Systematic Process

GLOBAL

Impact of Cost of
Change Change

Single Source Solutions '

End-to End Services -
= Consulting
= Simulation T

= Training

Provider for Plastic Part Mold Mold Mold Product
Injection Molding Design Design Build Launch Launch
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What is the Autodesk Moldflow Insight API?

= API = Application Programming Interface

= An Object Linking and Embedding (OLE)
programming interface that allows AMI functionality
to be automated

= Manipulation of AMI is done through scripts or third
party software

= Functionality available since MPI 4.0 (2002)

= Additional functionality added in each major Insight
release




W hat Does the API Do?

= Increases user productivity for repetitive tasks
= Customizes the UI, result plots & solvers
= Supports 3rd party add-on products

= Enhances integration to other applications
= ERP, CAD/CAE, MS Office Excel/Word/PPT

= Supports university research programs
= Standardizes corporate protocols and best practices

= Supports industry data formats

what’s in
it for me?




Object Linking and Embedding (OLE) Introduction

= An OLE automation client is needed to control the
API| though Autodesk Moldflow Insight (AMI)

= Visual Basic Script or vbScript (VBS)
= AMI records all scripts in Visual Basic Script
= The only OLE that Autodesk offers help/supportfor

= Other Potential Interfaces
= JScript and other programming languages
= Visual Basic for Applications (VBA) ‘
= Visual Basic (VB)
= Perl

= Python ‘

= ActiveX scripts in Internet Explorer vbscript



Object Linking and Embedding (OLE) Introduction

= The OLE automation interface will automatically use the version of Synergy (AMI’s
GUI) that was most recently executed on your computer

= |f you last opened an early version of AMI/MPI and try to run a macro or script that
uses features that are not supported, your macro or script will generate an error



Running Multiple Synergy Instances

= Prior to the 2016 Release it was only possible to
run 1 API instance across all Synergy Instances

= API now works with multiple Synergy instances

= You can launch a macro for a specific instance of
Synergy on the local machine, using the
InstancelD that you can find in the Help > About
box

Installation infarmation

Synergy Product - Autodesk Moldflow Synergy 20182
Insight Product - Autodesk Moldflow Insight Ultimate 2018.2
‘MI Operating System  -Windows 7 Service Pack 1

-

Graphics - NYIDIA Quadro M3000M, 2321.13.84908, 23.21.13 EEIEHD

Language - [English]
d Instance ID - {813F54D6-3F38-483C-8CF0-1B7B3D32ER43}

4 I |

Copyright and 3rd Party Licenses
Autodesk Moldflow Insight/Synergy 2018
© 2017 Autodesk, Inc. All rights reserved.
All use of this Software is subject to the terms and conditions of the Autodesk

license Agreement accepted upon installation of this Software and/or packaged
with the Software.
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This Product or Service may incorporate or use background Autodesk technology

License Infarmation...




Running Multiple Synergy Instances

= Edit Macros recorded/written prior to the 2016
= Add the following code segment

tacro recording and/pladyack., the cogmand line ad OLE altomation
are ot available in this Sy sezzion sihce there k anatherlinstance of
0 . . . . the applicgtion already active With these felstures engbled
YoRunPerInstance Must be first line to avoid this message E\\)

[] Shaw this dialotngest time
Dim SynergyGetter, Synergy - =
On Error Resume Next
Set SynergyGetter = GetObject(CreateObject("WScript.Shell").ExpandEnvironmentStrings("%SAlnstance%"))
On Error GoTo 0
If (Not IsEmpty(SynergyGetter)) Then

Set Synergy = SynergyGetter.GetSASynergy
Else Code to Ensure Correct

Sst fSynergy = CreateObiject("Synergy.Synergy") Instance is executed
End |




API On-line Help

= Valuable resource for the beginner
or expert user

= Accessed via

= Help > Automation > Synergy
Application Programming
Interface (API)

I[\| AUTODESK® MOLDFLOW' INSIGHT 2018

<+ What's New in 2018.2
4 What's New in 2018.1
<4 What's New in 2018
< What's New in 2017.3
4 What's New in 2017 R2
< What's New in 2017
< What's New in 2016

© Get Started

o Model Preparation

o Types of Analysis

© Materials and Databases
o Processing Conditions
o Simulation Job Manager

© Optimization analyses

@ Automation h o

< Command line control

== Synergy Application Programming h 9

Interface (API)
The OLE Automation Interface

= Macros

'/ AUTODESK MOLDFLOW' INS

—— ]
e

l |

Start Learn Use

What's New Videos Molding Processes E

Quick Start Tutorials Analysis sequences E

User Interface Troubleshooting Results d
Sim Community Automation %




Example Help VB Scripts

= Nice starting scripts located in
Examples section

"-&I AUTODESK' MOLDFLOW' INSIGHT 2018

@ Get Started ~
Examples
o Model Preparation

u G Ood Variety Of CO m m O n u SeS o Types of Analysis The following are examples of API scripts that allow you to automate this product.

o Materials and Databases

. - Topics in this section
O Processing Conditions P

- API example: The first lines of a script

| Accessed VI a o Simulation Job Manager - API example: Customized aspect ratio plot
© Optimization analyses « API example: Showing thicknesses within a range
- H | A t t' E p | o Automation - API example: Reading pressure data
e p > u O m a IO n > Xam eS - API example: Looping through entities

<4 Command line control

= Synergy Application Programming - API example: The minimum, maximum, average of an entity list
Interface (API) - API example: Writing nodal data to a file
The OLE Automation Interface - API example: Creating multiple drops
+ Macros - API example: Remove gas core
Limitations in API functionality - API example: Extract information from screen out file
<4 Command line and Visual Basic scripts
4 Examples ' Parent topic: Synergy Application Programming Interface (API)

< Custom reports



Synergy API Reference Manual
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Synergy API Reference

Solver API Reference

tcode and tcodeset Reference

Download Offline Help
Autodesk Moldflow Insight
Autodesk Account
Services and Support

Training

Desktop Analytic Program

About Autodesk Moldflow Insight 2018
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| Main Page I Relsted Pages I Classes |

[2] vBScript Data Subtypes Us »
Q] Class List
[£1 BoundaryConditions
B BoundaryList
= CADManager
[Z] CircuitGenerator
[5] DataTransform
B DiagnosisManager
[£] DoubleArray
[51 EntList
B FolderManager
[E] ImporOptions
[E] IntegerArnay
[£] Job
[E1 JobMgr
[£] LayerManager
[5] MaterialFinder
@ MaternialPlot
[£] MaterialSelector
[£1 MeshEditor
[£] MeshGenerator
[E] MeshSummary
[£] ModelDuplicator
[£] Modeler
[£] MoldSurfaceGenerator
[] Plat
B PlotMgr
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Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

BoundaryConditions
Boundaryl ist
CADManager
CircuitGenerator
DataTransform
DiagnosisManager
DoubleArray
EntList
FolderManager
ImportOptions
IntegerArray

Job

JobmMagr
LayerManager

MaterialFinder

MaterialPlot

This class provides functions to create boundary conditions for analyses
utility class for boundary list

This class provides CAD geometry operations

This class provides access to the cooling circuit wizard functionality

Utility class for data manipulation

This class provides access to mesh diagnostics

Utility class for an array of double values

This class is used to create and manipulate entity lists

This class provides functionality to create and manipulate folder for layers
This class is used to specify model import options

Utility class for an array of integer values

This class is used to create a job object and query job information

This class is used to define a Job Manager object and manage jobs and servers
This class provides functionality to create and manipulate model layers

This class is used to examine material data. You can use this class to access material data properties Note:

Some material data is considered proprietary information and will not be returned by the APL. Any objects
derived from the MaterialFinder class will be invalidated when the MaterialFinder object is destroyed

This class is used to manipulate the graphics window (view)

L3
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Class Member
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2] Application Programming Ir =
[E] VBScript Data Subtypes U{ |
= ln Class List

@ BoundaryConditions

[£1 BoundaryList

[£] cADManager

[E] CircuitGenerator

[E] DataTransform

B DiagnosisManager

@ DoubleArray

51 EntList

[£1 Foldermanager

[E] ImportOptions

[E] IntegerArray

[E] Job

@ JobMgr

[£1 LayerManager

[£] MaterialFinder

[E] MaterialPlot

[E] MaterialSelector

@ MeshEditar

@ MeshGenerator

[£1 MeshSummary

[£] MadelDuplicator

[E] Modeler

[E] MoldSurfaceGenerator

[E] PIot

@ PlotMgr

11

| Muin Puge | Relsted Puges | Classes |

Class List I Class Index | Class Members |

J m | Functions | Variables |

j |

Here is a list of all documented class members with links to the class documentation for each member:

Abortlob() : JobMgr

AbortlobByID{) : JobMgr
AbortlobByIndex() : JobMgr
AbaortMyJobsOnServer() : JobMgr
AbaortMyJobsOnServerByAddress() : JobMgr
AbortMyJobsOnServerByName() : JobMgr
Activatel ayer() : LayerManager

Activatel C5() : Modeler

Active() : LayerManager

AddBookmark() : Viewer

AddDefaultPlots() : PlotMar

AddDouble() : DoubleArray

AddFile() : StudyDoc

AddInteger() : IntegerArray
AddObjectsToFolder() : FolderManager
AddProbePlane() : Plot
AddProbePlotProbeLine() : Plot

Address : Server
AddsScalarData() : UserPlot
Addserver() : JobMgr
Addstring() : StringArray
AddTensorData() : UserPlot
AddxyPlotCurve() : Plot
AddxyPlotData() : UserPlot
AddxYZ() : Vector.




TCode Reference

= ATCode correspondsto a single feature in the process settings, geometry or
solver parameters

= When programming with the Moldflow API, you need to know the numeric ID
corresponding to a particular solver or modeling feature

@l @ C\Program Files\Autodesk\Moldflow Synergy 2018.2\help\tcode-reference\index.html - G Search...
Moldflow hsigm‘ @ Moldflow tcode reference > k

X @convert v ESelect

x Google v

* tcode reference

o

100 Number of laminae across thickness

180 Write filling phase regular results at

181 Write filling phase profiled results at

182 Write packing phase regular results at

183 Write packing phase profiled results at

184 Dynamically update results display during analysis
198 Filling phase

199 Packing phase

200 Number of regular results

201 Number of profiled results

202 Number of regular results

203 Number of profiled results

300 Pressure convergence tolerance

301 Flow rate convergence tolerance

302 Melt temperature convergence tolerance

305 Fiber orientation convergence tolerance

306 Conversion convergence tolerance

307 Runner balancing convergence tolerance

308 Mold-melt Heat Transfer Coefficient (HTC) option
309 Mold-melt Heat Transfer Coefficient (HTC) values
310 Mold-melt heat transfer coefficient

311 Flow to produce interface for Process Optimization
312 Mold-melt Heat Transfer Coefficient (HTC) profile
313 Mold temperature convergence tolerance

314 Transient mold temperature convergence tolerance for each time step

100 Number of laminae across thickness
[data item 0] Number of laminae across thickness

Data type

enumeration

« 8 =8 laminae

+ 10 =10 laminae
* 12 =12 laminae
+ 14 =14 laminae
+ 16 =16 laminae
+ 18 =18 laminae
* 20 =20 laminae

Parent topic: tcode reference

Related reference

Referenced by teodeset 10000 Thermoplastics injection molding solver parameters (Midplane’
Referenced by teodeset 10005 Thermoplastics injection molding solver parameters (Dual Domain)
Referenced by tcodeset 10050 RTM/SRIM solver parameters (Midplane/Dual Domain)

Referenced by teodeset 10070 Microchip encapsulation solver parameters (Midplane/Dual Domain
Referenced by teodeset 10072 Underfill encapsulation solver parameters (Midplane/Dual Domain
Referenced by teodeset 10040 Reactive molding solver parameters (Midplane/Dual Domain)
Referenced by teodeset 10074 Reactive injection-compression molding solver parameters (Midplane



TCodeset Reference

= ATCodeset comprises the TCodes which together control one aspect of a solver

= When programming with the Moldflow API, you need to know the numeric ID
corresponding to a particular solver or modeling feature

@] Ci\Program Files\Autodesk\Moldflow Synergy 2018 2\help\tcode-reference\indexhtml + @ || Search
I\ Moldriow nigmzmis“ (2 Moldfiow tcode reference k
x @Convert v BSelect x Google - 8P se

A | 10005 Thermoplastics injection molding solver parameters (Dual Domain)

° 70383 Transition faces
* tcodeset reference

10000 Thermoplastics injection molding solver parameters (Midplane

o 10005 Thermoplastics injection molding solver parameters (Dual Domain
e 10040 Reactive molding solver parameters (Midplane/Dual Domain)

= 10050 RTM/SRIM solver parameters (Midplane/Dual Domain

= 10070 Microchip encapsulation solver parameters (Midplane/Dual Domain;
= 10072 Underfill encapsulation solver parameters (Midplane/Dual Domain’
= 10074 Reactive injection-compression molding solver parameters (Midplane
= 10080 Thermoplastics injection molding solver parameters (3D

° 10090 Reactive molding solver parameters (3D

10095 Underfill encapsulation solver parameters (3D

° 10097 Powder injection molding solver | (3D)

e 20010 Coolant

e 20020 Mold material

= 20030 Thermoset material

= 20034 Underfill encapsulant

= 20040 Preform

= 20045 Preform (3D

° 20047 Fiber mat composite (3D)

° 20060 Wire material

° 20070 Leadframe material

° 21000 Thermoplastics material

e 21200 Filler properties

= 21300 Microcellular material

@ 30007 Injection molding machine

= 30008 Multiple flow rate control

= 30010 Gas-assisted injection controller

= 30011 Process controller

° 30013 Co-injection controller

° 30015 Process controller for overmolding second component

Mesh/Boundary

+ 100 Number of laminae across thickness
+ 308 Mold-melt Heat Transfer Coefficient (HTC) option

[data item 0] Mold-melt Heat Transfer Coefficient (HTC) option
[value 1 = Default]

* 309 Mold-melt Heat Transfer Coefficient (HTC) values
[value 2 = Profile]

* 312 Mold-melt Heat Transfer Coefficient (HTC) profile

Intermediate Output

+ 184 Dynamically update results display during analysis
+ 198 Filling phase

[data item 0] Regular result

[value 1 = Write at constant intervals]

* 200 Number of regular results
[value 2 = Write at specified times]

+ 180 Write filling phase regular results at



VDbscript Editors/Debuggers Summary

= Notepad++ Editor Only
= vbsedit Editor/Debugger

= Microsoft Visual Studio Editor/Debugger



Notepad ++

= Great tool for writing and
editing scripts

= Really an editor only

= Nice features compared
to regular Notepad

= Free

epads

-
g CAAU2015WAPT Training 1\Sample Scripts\ExportSpecifiedToMFR.vbs - Notepad ++

File Edit Search View Encoding Language Settings Macro Run  Plugins Window 7
sHEHREGEalsdBaD| e dElas|EBRE

[H change log = [H Bport Speciied ToMFR.vbs E!Il

ST EDEAEE N ® B

'$RunPerInstance
'
'@ DESCRIPTION

]

'@ SYNTRX

'@ EX¥portSpecificdToMFR

'@

'@ PARRMETERS

'@ none

'@

'@ DEPENDENCIES/LIMITATICNS

'@ Script only has basic Error Handling
"B

'@ History

'@ Created DRR and 5K 05/11/2015
‘ge

Cption Explicit

T R SR TR

P oo om

> L

Dim FS
Set F5 = CreateCbject("Scripting.Fil

Dim SynergyGetter, Synergy
Cn Error Resume Hext
Set SynergyGetter = GetObject(CreateCbject("WScript.
Cn Error GoTo 0O
If (Hot IsEmpty(SynergyGetter)) Then
S5et Synergy = SynergyGetter.GetSASynergy
Else
Set Synergy = CreateCbject ("3
End If

B SO I O

2
2
2
2
2
2
2
2
2
2

w0 o

ergy")

'Loop throup all studies
Dim Project

'@ Loop through all study files. Mark specified result in these studies

11") .ExpandEnvironmentStrings (" 5.

nstancex"))

m

Visual Basic file length: 1873 lines: 79 Ln:1 Col:1 Sel:0]0

Dos\Windows

UTF-8

INS




Notepad ++

= Great tool for writing,
debugging and editing
scripts

= Free version available

= Does have nagging
timer to get you to buy

Q VbsEdit

QD ReadMeshubs - VbsEdit

File Edit View Debug Snippets Samples Tools Help

B@RHr |03

DS HEQ@| 4 5 @[ v cx |Xsnippets ~ 3 |

16 Option Explicit
7 Setlocale("en-us")

15 Dim SynergyGetter, Synergy

20 On Error Resume Next

21 Set T = GetObject ( Ject ("HS
22 On Error Goto 0

23 If (Not IsEmpty(SynergyGetter)) Then

") .ExpandEnvironmentSTetngs ("25AInstances") )

2 Set Synergy = SynergyGetter.GetSASynergy
25 Else

%

7 End T

28 Dim FS

29 Set FS = CreateObject("Scripting.FileSystemObject")

32 Dim StudyDoc
33 Set StudyDoc = Synergy.StudyDec

35 ' read the mesh of the current study file
% Dim Mesh

7 Set Mesh = New MeshClass

38 Mesh.ReadGeometry ()

40 Dim 1Str
£ 1Str = " Number of Nodes = " & Mesh.GetNumNode () & " Highest Node numbe:
42 1str = 1str & " & Mesh.GetlDETFilter() & vbCrLf
43 15tr = 15tr & T = " & Mesh.GetNumlDET () & " est
4 1str = 1str & " & Mesn.GeCTET4Filter() & vbCrLE
45 1str = 1str & clements = " & Mesh.GetNumIET4() & " &
s
:

= " & Mesh.GetHighNodelabel() & vbCrLf & wbCrLf

" & Mesh.GetHighlDETLabel ()& vbCrLf & vbCrLf

number = " & Mesh.GetHighTET4Label() & vbCrLf & vhCrLf

4 1Scr = 1Str " & Mesh.GetTRISFilter() & vbCrLf
7 1scr = 1str elements = " & Mesh.GetNumTRIS() & "
48 MsgBox 1Str,, WScript.ScriptName

= " & Mesh.GetHighTRISLabel()

bostat @ 0| 7= (= = | I @ |(@: Wseript | @Y CScript <Command-Line Arguments> -
1 ['*RunPerinscance '+ Object Browser X
2 e <Search> -
3 '@ DESCRIPTION
4 '@ This script will read mesh data it Beam
5 ¢ -~ GetTempFile
6 '@ SYNTAX %% MeshClass
7 '@ ReadMesh %4 Node
8 e 4 SmartSplit
5 ¢ PRRRMETERS TeT
10 '@ None @ TRE
i 459 Host
12 '@ DEPENDENCIES/LIMITATIONS o
13 '@ none {5 WshRuntimeLibrary
4 e {1 Sciipting
15 ree {51 WMI Classes

Ln1, Coll




vbScript Programming Resources

= Online
= Include the word vbscript in any searches
= Searches often returns results for Visual Basic for Applications(VBA)
= VBAIs compiled, vbscriptis interpreted
= There are a number of user guides for vbscript
= Searchfor vbscript Language Reference or vbscript User Guide

= Books

= VBScript in a Nutshell VBCRIP T

A Desktop Quick Reference

O'REILLY"



StudyMod

= StudyMod - Modify an existing Study file
= Allows changes to
= Boundary Conditions
= Mesh
= Processing Settings
= Materials
= Not designed to create/add/modify geometry
= Modifier file is in XML format

NAME:
Studymod - Modify a study File

SYNOPSIS:
studymod <InputStudy> <OutputStudy> <ModifierFile>



StudyMod Example Modifier File

Set the Melt Temperature to 240C

<?xml version="1.0" encoding="utf-8"?>
<StudyMod title="Autodesk StudyMod" ver="1.00">
<UnitSystem>Metric</UnitSystem>
<Property>
<TSet>
<!--Process controller-->
<ID>30011</ID>
<SubID>1</SubID>
<!--Melttemperature-->
<TCode>
<ID>11002</ID>
<Description>Melt
temperature</Description>
<Value>240</Value>
</TCode>
</TSet>
</Property>
</StudyMod>



StudyRlt

= StudyRIt— Extract Results Data

= Data which can be extracted
= Individual messageoutput (-message)
= Sequencescreenoutput (-exportoutput)
= Resultin XML format (-xml)
= Modelin Patran format (-exportpatran)
= Value from ResultData  (-result)
= By Region/Layer
= Calculation: Min/Max/Average



StudyRIt Example From Command Line

NAME:
Studyrlt - Result Extraction Utility

SYNOPSIS:
studyrlt <study>-message <sequence> <message ID> <occurrence> <item> [-unit SI|Metric|English]
<study> -exportoutput [<sequence>] [-output <filename>] [-unit SI|Metric|English]
<study> -exportwarp <result ID> -actual|-opposite -scale <x> -output <filename> [-unit
Sl|Metric| English]
<study> -xml <result ID>
<study> -exportpatran
<study> -result <result ID>
-min|-max|-average|-stddev|-count|-node <node number>|-element <element number>
[-layer <layer name>|-cavity|-gate|-runner|-sprue]
[-component <number> [-anchor <nodel> <node2> <node3>]
[-unit SI|Metric| English]
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