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Class Summary/Highlights

Theoretical - Laura: 

 Manual* DOE creation methods using tcodes, tcodesets, scripts

 Moldflow command shell use

 Study creation & modification

 Result extraction 

Experimental - Paul:

 Comparison of theoretical vs. experimental

*This study included some functionality not currently available in the Moldflow Insight DOE module at 

the time the study was conducted.
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Learning Objectives

At the end of this class, you will be able to:

 Recreate a sensitivity study tailored to your product line and commonly 

used materials

 Reduce design optimization time

 Create modified studies and extract results from studies without using 

the Autodesk Moldflow Insight user interface

 Enhance an experimental sensitivity study result

 Observe a comparison of predicted parameter sensitivity against 

measured values
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Theoretical Sensitivity Study

Laura Stuart
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Theoretical Study – Motivation vs. Capability

TE Connectivity Internal Debates: 

 Fill time vs. flow rate

 Pressure profile increments

 Mold & melt temp

 More

Moldflow Insight DOE Capabilities

 No direct mapping of our desirables
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Theoretical Study – Motivation vs. Capability

TE Connectivity Internal Debates: 

 Filled & fill time

 Temp at flow front

 Time to ejection temp

 Pressure at end of fill

 Volumetric shrinkage

 Deflection

Moldflow Insight DOE Capabilities

 No direct mapping of our desirables
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Theoretical - Overview

Study/Mesh Creation

DOE = LV

 Variables (V) – e.g. process conditions

 Levels (L) – e.g. high/low

Add:

 Materials (M)

 Geometries (G)

Resultant # of analyses = M*G*LV
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Levels (L) = 2 

“High” vs. “Low”

Variables (V) = 4 

Melt & Mold temp, Fill & Pack Control

Materials (M) = 4 

2 PBT & 2 Nylon with varying glass content

Geometries (G) = 2 varying geometries

Resultant # of analyses = M*G*LV = 128

Theoretical - Overview
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ACCURACY 

Will you accurately create 128 Moldflow studies manually?

EFFICIENCY

Do you have the time to create, launch, & review 128 studies?

Why manually create when you can automate? 

SOLUTION

Scripting

Theoretical - Benefits
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 Python (programming language user choice)

 Batch Files

 Moldflow Commands

 Studymod.exe

 Studyrlt.exe

 Runstudy.exe

Theoretical – Scripting Used
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Theoretical – Scripting Used

To access the Moldflow commands (studymod, studyrlt, runstudy):

1. Select Start > All Programs > Autodesk Moldflow Insight 2012

2. Open either "Autodesk Moldflow 2012 Synergy Command Shell" or 

"Autodesk Moldflow 2012 Insight Command Shell"

3. Enter Moldflow command (studymod, studyrlt, runstudy) at the 

command prompt
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5 Basic Steps (details for each to follow)

1. Create the CSV file defining DOE

2. Create the Moldflow model

3. Create the Sensitivity Study script

4. Launch the batch file

5. Extract the results

Theoretical - Solution



© 2012 Autodesk 

Create CSV file defining DOE with properties to 

be changed 

– i.e. DOE table with one row per trial

Examples:

Theoretical – Solution Step 1

 Melt temp

 Mold temp

 Cool time

 Injection profile

 Pack profile

 And more!
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Create Moldflow model

Define:

 Injection locations

 Mesh

 Material

 Anything not in DOE variables

Theoretical – Solution  Step 2
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Create Sensitivity Study script to perform the following:

1. Define template xml file w/variables for replaceable elements

-e.g. properties, tset, tcode

2. Open CSV file

3. For each trial/row:

a) Parse rows into values

b) Replace values in xml template

c) Write to xml file

d) Call studymod.exe to generate new study w/xml file replacements

Theoretical - Solution Step 3
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Theoretical – XML File Example Code



© 2012 Autodesk 

Sensitivity Study script also needs to perform the following:

4. Create windows batch file with the following for each new study:

a) Runstudy.exe command

b) Create a new directory named by <studyname>

c) Copy into that directory the study file and all results

Theoretical - Solution Step 3 (continued)
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Run batch file

Theoretical - Solution Step 4
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Obtain results

1. Create new CSV file for results with column headers & row names

2. For each subdirectory (i.e. study):

a) Open the out file corresponding with Flow result, then:

 If line starts with message id (tcode):

304007, record “Filled”

304008, record “Shorted” + value filled

Theoretical - Solution Step 5
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Obtain results (continued)

2. For each subdirectory (i.e. study):

b) For each desired result value:

i. Build studyrlt.exe command line with appropriate result tcode

ii. Run studyrlt.exe

iii. Read result from the .val file and record value

c) Write all results to a row of the CSV file

Theoretical - Solution Step 5 (continued)
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Theoretical – Studyrlt Format

Note: See the Moldflow help “tcodeset reference” & “tcode reference” for tcodesets & tcodes
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Theoretical – Studyrlt Format

Note: See the Moldflow help “tcodeset reference” & “tcode reference” for tcodesets & tcodes
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Theoretical –Extraction Example Code & Cmds

Note: See the Moldflow help “tcodeset reference” & “tcode reference” for tcodesets & tcodes
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Theoretical – Result of Extraction Code
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Theoretical – Result of Extraction Code
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Experimental Sensitivity Study

Paul Brincat, Autodesk
Senior Research Engineer – Melbourne, Australia
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Section Summary

In this section of the class Autodesk® Simulation Moldflow® Insight 

predictions for a parameter sensitivity study will be shown against a test 

case to firstly highlight aspects to consider and also demonstrate Insight’s 

alignment with the measured responses.
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Introduction

 Simulation Validation Group is responsible for 

quantifying the accuracy of:

 Autodesk Simulation Moldflow

 Autodesk Simulation CFD

 Autodesk Simulation Mechanical
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Experimental Sensitivity Study

 Corner geometry

 Polypropylene (Basell Moplen EP301K)

 The parameters varied:

 Melt temperature

 Mold temperature (uniformly)

 Pack pressure

3.2”

1.6”

2”

0.16”

0.08”
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Experimental Sensitivity Study (continued)

 The outputs measured:

 End of injection pressure

 Part linear shrinkage

 Corner angle

Nozzle Pressure

Angle
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Experimental Equipment

 Data acquisition device to capture 

displacement, pressure and 

temperature values

 Part dimensions measured optically
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Steps to Enhance an Experimental 

Sensitivity Study Result
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Experimental Uncertainties

 To establish an accurate input parameter to output measurement 

relationship, it is important to:

 minimize experimental variation by ensuring stable conditions

 quantify the experimental uncertainty through the use of repeats
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Experimental Uncertainties (continued)

 Measurement variations can then be observed on parameter 

influences, for example Warpage Angle
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Experimental Uncertainties (continued)

 Being aware of local measurement variations, such as some corner 

curvature

 Key is to ensure that trend is captured

Scan of corner part
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Simulation Uncertainties

 Like Experimental variation, the Simulation uncertainty should be 

minimized as well through an:

 Accurate representation of the geometry

 Appropriate selection of simulation parameters, such as mesh and parameter 

settings
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Simulation Uncertainties (continued)

 Selection of mesh edge length based on mesh sensitivity test
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Simulation Uncertainties (continued)

 Variations such as Material 

model parameters can impact 

the sensitivity results

 If available CRIMS Shrinkage 

model can enhance linear 

shrinkage prediction
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Sensitivity Study Results
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Sensitivity Study Results

 It would be ideal to get close to measured values but key aspects of a 

sensitivity study are to observe:

 the size of variation

 parameter trends

 All simulations are done using:

 Autodesk Simulation Moldflow Insight 2013

 Mid-plane mesh

 Cool + Fill + Pack + Warp sequence
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End of Injection Pressure
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End of Injection Pressure

(continued)

 Unexpected Pack Pressure 

influence

 Shows that machine dynamics 

can have an impact on 

measured responses
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Part Linear Shrinkage
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Part Warpage
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Summary

 Important to consider uncertainties both in the experiment and 

simulation as they can provide a clearer picture of the confidence in 

your results

 Simulation sensitivity studies provide much more than single simulation 

results, namely the expected:

 Size of variation

 Parameter influences
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