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Class Outline



 Highly Instrumented Box Tool with Conformal Channels

Validation: Transient Cool (FEM)



 PA 6 material molded

 30wt% Glass Fiber

 Cool (FEM) using 

Conduction solver

 Agreement on 

temperature rise and 

timing

Validation: Transient Cool (FEM)



 Deflection along long edge

 PA6 30wt%GF

Validation: Warp (3D)
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Disclaimer



 Consider all cavities and mold movement

Mold Cooling Analysis for 2K-Overmolding



 Consider all cavities and mold movement

Mold Cooling Analysis for 2K-Overmolding



Mold Cooling Analysis for 2K-Overmolding

 Cool (FEM), Transient results across multiple cycles



 Select “Transient from production start-up”

Mold Cooling Analysis for 2K-Overmolding

 Set up one cycle

 Results span two cycles



Mold Cooling Analysis for 2K-Overmolding

 Warpage analysis on final component only



 Cool (FEM)

 An initial Flow (Gas) 

analysis is done to 

determine the gas 

core

 Conduction or Flow 

on Every Iteration for 

part temperatures

3D Cool analysis for Gas Injection Molding



Core-back for Microcellular Injection Molding

 Complete filling & packing before mold opening

 Partial Mold opening triggers Bubble nucleation and 

growth

 Advantages:






 New option for core back analysis "Include Core-back (Microcellular)" 

 Input data for the core-back simulation (distance, speed & direction)

 The core-back mold opening will start at the end of packing phase. 

Simulation of Core-back Process for foaming



 3D only

 The meshed geometry is the 

cavity before mold opening

 Use "Compression (3D)" 

element type 

Simulation of Core-back Process for foaming



Core-back during Foaming: Bubble Density Result



More Bubbles with Core-Back



 Chemical reaction in the barrel produces CO2 in solution

 Assume reaction is fully complete in the barrel

Foaming by Chemical Blowing Agent



 Research Project: Tested viscosity for a PP with 4wt% 

Chemical Blowing Agent (CBA)

 Injection Molding Rheometer with shutoff valve

Foaming by Chemical Blowing Agent



 Use anisotropic properties in Core-shift and 

3D Warp

 Elastic and Thermal Expansion

 Useful for composite inserts from draping processes

 Used to describe any local material properties

 Local - Can be per element

Anisotropic Part Inserts



 First Select an element

 Use these tools to expand the selection for the entire 

surface

 Can select multiple elements on

multiple surfaces

Mesh Editing:

Select Elements on Non-planar Surface



 Modify Surface Mesh to change dimensions or 

thicknesses

 Remesh or stretch neighbouring elements

Geometry Modification by Mesh Editing: Offset



Selection and Modeling Tools Demo



 Either modify an existing body, or create a new body

Geometry Modification by Mesh Editing: Extrude



 Optional: Fill (mesh) the hole after cutting

 Allows editing half mesh and then mirror back to full shape

Geometry Modification by Mesh Editing: Plane Cut



 Search to highlight all elements around the hole

 Will follow curved surface shape

Geometry Modification by Mesh Editing: Fill Hole



 Using embedded Nastran FEA solution

 Useful to check for balanced ejection 

and avoid visible stress marks

Ejection Analysis: Force from Ejectors



Ejection Analysis



Next Phases: Stress evolution
 Detachment from mold (before 

ejection)

 Consider viscoelastic stress 

relaxation

3D Residual Stress: Post-warp



 Supports part insert until pin is retracted

 Retract when partially filled

Retractable Core pins



How to get Scandium Technology Preview

 labs.autodesk.com
 Search for “Scandium”

 Features
 Cool for 2K-Overmolding

 Cool for Gas

 Core-back for Foaming

 Chemical Blowing Agent

 Anisotropic Part Inserts

 Mesh (geometry) editing

 Ejection Force

 Residual Stress

 Removable core pins

 Wall-Slip

http://labs.autodesk.com/
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Local, Network and Cloud Solving and Meshing



 Improved structure

 10 layer Tet mesh by default.

New 3D mesher: Advancing Layers



 Improved structure

 10 layer Tet mesh by default.

New 3D mesher: Advancing Layers



 Improved usability

 Define several mesh density groups

 Group will be highlighted 

Local mesh density assignment 



Local Mesh Refinement Redesign



 Available for 3D

Thermoplastic Insert in Thermoset Analysis and Vice-

Versa



Select fiber orientation model & parameters in material properties

 Customize settings per material

Fiber orientation model selection is removed from the Solver 

Parameters.

Fiber Model and Parameters now a Material Property



 Molding trials in the Instrumented Box Tool
 Unfilled PP

 Update the empirical relations for heat transfer coefficients 

from the cooling circuits at low/medium Reynolds numbers

Coolant Heat Transfer for Low Reynolds Number



 Total volume of material that 

passed through each beam 

element
 New for 3D

 Already exists for the Midplane and DD

Throughput Result for 3D Flow Solver 



 Extended for three process features: 

 Rapid heating and cooling 

 Venting

 Gas 

 Added 

 Input variables 

 Results

DOE and Parametric Analysis 



Full Fiber Orientation Tensor for Initial Charge in 3D 

Compression Molding 



 Allow user routines for selected properties and 

calculations

 User-coded routines in a DLL

 Example Template provided

 AMI 2016 : User viscosity routine

 AMI 2017 Beta: PVT & Core-shift

 Future:

 Fiber Orientation ?

 Curing ?

3D Flow “Solver API” Framework



Motivation: Collaboration with Research Partners



Sample code included in 

Moldflow installation

Starting with the Solver API



 PVT

 3D Warp

 Core shift

 More mesh and 

result utilities

Solver API: Extended



SolverUserHb3dInitialize

SolverUserHb3dAnalysisSetup

SolverUserHb3dViscosity & 

SolverUserHb3dSpecificVolumeAtNode

SolverUserHb3dCoreShiftSolve

SolverUserHb3dTimeStepComplete

SolverUserHb3dCleanup

User DLL defined call-back functions



 User functions: User needs to provide these

 Only used if “User viscosity model …” is turned on

 Utility functions: Provided by the Moldflow Solver

 Called by User functions to get information & output messages

Two Groups of API Functions



 Search “Solver API” in regular Online Help
Detailed Information in Online Help



 Install Microsoft Visual Studio (C/C++) 2012

 Microsoft Visual Studio Express is a free download from 

http://www.visualstudio.com/en-us/downloads. 

 Newer versions may also be used, but require their own 

runtime distributable to be embedded

Compiling your User Code

http://www.visualstudio.com/en-us/downloads


Mesh suitability in Mesh Statistics for DD Mesh 



 Customize existing Ribbon Tabs

 Create your own Tab, Panels and 

your frequently used tools

 Save Export your tool bars

Ribbon Menu Customization 



Movable and sizable result legend bar 



Synchronize cutting plane over all locked windows



 Shaded plot by default

New Default Plot Type for Re-melt Zone Plot 



 3D Flow
 Improve accuracy of fiber orientation around the gate. 

 Increase the upper limit of initial fiber length and allow up to 100 mm 

long fibers in the simulation. 

 RSC model can be used for disk-like fillers (aspect ratio less than 1)

 3D Warp
 Allow Mesh Aggregation when isolating causes of warp

 Induction Heating for foaming processes
 (Microcellular and Chemical Blowing Agent)

Other Improvements



Moldflow Insight 2017 (Beta)

 From Scandium T.P.:

 Cool for 2K-Overmolding

 Cool for Gas

 Core-back for Foaming

 Chemical Blowing Agent

 Anisotropic Part Inserts

 Mesh (geometry) editing

 Plus:

 Local and Cloud Analysis

 New 3D Mesher

 Local Mesh Density Controls

 Thermoset Inserts

 Fiber Model Controls

 Low Reynolds Number

 Enhanced Results & DOE

 Solver API extended

 UI Customization
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 Long Carbon Fiber Injection Molding & 

Compression Molding (SMC)

 Long Fiber Breakage & Orientation

 Flow advancement at part edges

 Microcellular Foaming

 Composite Overmolding

 Viscosity Effects

 ….

 ….

 ….

Summary of Long Term Research Collaborations
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