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Class summary

There have been a signiticant number of improvements
made over the last several years on the meshing capabilities
within Simulation Moldflow. Because of this, many of our
previous “best practices” are no longer relevant and even
have caused issues with preparing and understanding
meshing. This presentation will look at those old best
practices and breakdown why many are no longer
applicable and what is now recommended for the best mesh
representation as well as time and hardware efficient.
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Key learning objectives

At the end of this class, you will be able to:
= Understand the need for proper mesh representation and configuration
= Discover the ideal use of mesh types, options and mesh configuration
= Discover the influence of improper mesh use

= Learn how to incorporate other tools to improve quality
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Agenda

* Model quality influence and tools
= Mesh type determination

* Mesh refinement

= Feature definition

* Material impact

= Solver impact
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el Quality Influence and
Is
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Why is Source Model Quality so Important?

= Geometric representation
* |Improved model setup
= Mesh preparation ease
= Mesh quality
= Reduced time to analysis
= Preparation is faster
= Reduced time to analyze
= Analyses run faster
= Lower potential for analyses failure
= Need for Moldflow specific mesh

= External meshes may not be configured to correctly capture plastic behavior
= Most importantly improved accuracy
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What Tools Are Available: Autodesk

= Moldtlow Design Link

= Now uses Synergy license (essentially free)
= Full access to most native CAD files
= Full geometric and topology representation

= CAD Doctor

= CAD repair and modification tool
= Address quality issues such as free edges, overlaps, etc.
= Remove or modify unnecessary features (bosses, rounds, etc.)

* |[nventor Fusion

= Desktop version still provided (no longer being actively developed in that
iteration)
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What Tools Are Available: Autodesk Moldflow Design

Link
= CAD geometry stored In
study

= CAD topology retained
= Translated to ASM kernel

= No translation to only NURBS

= Kernel-based meshing

= Robust meshing capabilities
= Improved matching

Higher geometric fidelity
. Read Only
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Import @
Before wou can import this file wou must select the type of mesh wou 8]
want 1o worlk with:
=olid 30 Cancel
Help
| Show impart log
' Process using Autodesk Simulation Moldflow Design Link.
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[ chord angle: :
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What Tools Are Available: CAD Doctor

MMain

Structure | YWork

Sl C<1

Sk Translation ~ | In: | BGES
categorny list | - | |:3| Out: | Moldflow Stud -
Categonry Errors Sev...
Surface with self~intersection 2  Critical
Loop with self-intersection 2 S e ..
Missing face 1770 SET...
Curve with short segments = S e ..
Edge direction 0

Edge used more than twice 0

Short curve 0

Sliver face 0

Gap: Edge and base surface 0

Gap: In loop 0
Intersecting loops 0

Surface with small patches 0
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ldentifies issues with CAD
geometry
Fix capabilities
= Specific
= Broad (heal)
Neutral files

= Inherently have more substantial
Issues

Native files can be used as
well
Direct Moldflow study export
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What Tools Are Available: External

= Primarily explicit modeling and meshing tools
= Altair Hypermesh

= Unique in ability to generate *.udm file
= Bypasses Moldflow mesh flagging to remesh 3D geometries

= BETA CAE Systems S.A. ANSA
= Mesh specific tools often give more control on meshing
= Can help improve and ensure quality representation

= Reduce time for preparation due to workflow, ease of use, etc.
* |Interoperability varies
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CAD Source Influence: Overview

= Ability to import native
- representation ideal

= Maintains correct geometric
representation

= Additional model
translations

= |ncreases potential of
problems

= |ncorrect representation
= Quality degradation

Y
45
35
30
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CAD Source Influence: Computer Fan Example

= 3 component assembly

= Highlight source model
influence
= 3 different file representations

= Final parts meshed to 3D
= Compared several areas

= Time in several areas of
Interest

= Quality
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CAD Source Influence: Time to Mesh and Prepare Ideal

= Two primary focuses

= Time to mesh
= Pure meshing calculation time . ;
= From CAD to final 3D S E— " R —
= Time to prepare ideal mesh

= Manual fixing of mesh related
Issues

= Reviewing mesh statistics s
= Importing model _ - e Tt
= Focus on two approaches °

= Meshing to Dual Domain first
* Then to 3D

= Meshing directly to 3D

m AUTODESK UNIVERSITY 2014 {\ AUTODESK.



CAD Source Influence: Time to Mesh and Prepare

1400.00

1200.00

1000.00

800.00

Time in Seconds 600.00
400.00

200.00

0.00

DD Start 3D Start DD Start 3D Start DD Start 3D Start

(stl) (stl) (igs) (igs) (nat) (nat)

I Total Mesh Time 74.41 56.20 57.49 51.50 61.06 53.90
w Total Ideal Prep Time  1250.28 850.34 702.90 749.22 677.00 505.64
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CAD Source Influence: Time to Mesh and Prepare

6000

5000

4000

Time in Seconds 3000

2000

1000

W
0
. DD Start 3D Start
DD Start (stl) 3D Start (stl) DD Start (igs) (nat) o
I Total Mesh Time 558.80 532.22 547.12 126.33 113.98
w Total Ideal Prep Time 846.18 754.86 4409.04 442.20 153.54
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CAD Source Influence: Mesh Quality

= Time is only one
component

= How does this translate to
the quality of the mesh

= |s the time offset worth loss in
quality where applicable?

= QOriginal mesh stats

= Max aspect ratio
* |deal mesh stats

= Max aspect ratio
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CAD Source Influence: Mesh Quality

= Ave

= More representative of overall

g

rage aspect ratio

uality

= Possible to have single outlier

driving max aspect ratio

= Captures influence of all

e
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Ults show different
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rimary difference only exists
etween initial and ideal
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DD 3D DD 3D DD 3D
Start | Start | Start | Start | Start | Start
(st | (stl) | (igs) | (igs) @ (nat) | (nat)
Ideal Avg Aspect| 3.29 | 539 | 3.73  3.49 3.32 3.33
Avg Aspect 15.60 | 16.85 15.08 | 15.08  16.03 | 7.65
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CAD Source Influence: Mesh Quality

160
140
120
100
80 —
60
40
20
0
DD 3D DD | DD 3D
Start | Start | Start | Start | Start
(stly | (stl) | (igs) | (nat) @ (nat)
Ideal Max Aspect 33.48 | 33.48 141.01 29.89  63.09
Ideal Avg Aspect| 3.42 | 3.43 | 3.24 | 3.64 | 3.64
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More complex lampshade
Comparison of ideal mesh
only

Max aspect spikes for IGS

= Consistent otherwise

= Dual Domain start for native
best

Average plotted on right Y-
axls

= Fairly consistent

= 3.24-3.64 range
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CAD Source Influence: Time to Analyze

* How does mesh translate to analysis time
= Relative to influence on overall quality

= Fewer mesh related issues
= |Improved accuracy

= Fewer failures due to mesh issues

* Compared DD to 3D CPU models

= Better overall mesh quality

m EXC
= Exc
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direct to 3D
IGS (similar to native for this part as determined earlier)
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CAD Source Influence: Time to Analyze
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CAD Source Influence: Time to Analyze
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CAD Source Influence: Time to Analyze
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CAD Source: Non-Moldflow Mesh

= Moldflow requires a triangle or tetrahedral mesh
= Many external programs can generate such a mesh

= Noted earlier in this section
= Often concerns arise regarding usability of Moldflow mesher

= Not as many options and tools to generate a mesh

= Visual appeal is another concern (Not as tight and trimmed as a structural
mesh)

= Moldtlow mesh is generated specifically with simulating plastic
behavior
= External mesh often have differing needs and requirements
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CAD Source: Non-Moldflow Mesh

= Moldflow tlags external 3D
tetrahedral meshes
= Signifying compatibility

= Only *.sdy and *.udm files bypass
this flag

= Requires mesh refinement

= Modifies internal mesh to
become Moldflow valid

= Ensures proper
representation for Moldflow
solver behavior
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8| Study Tasks : export_test_study_SMech

"B Refine mesh (44162 elements)

i
¥ 7 Generic PP: Generic Defautt
Material GQuality Indicators
Erwvironmental Properies
‘rj‘% Set Injection Locations...
¥ U7 Process Settings (Default)
+ fg Optimization (None)

31
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Summary

= CAD model source is extremely important

= Directly influences
= Mesh quality
= Time to mesh and setup
= Time to analyze

* Tools are available to assist this process

= Autodesk tools and external tools
= Many external tools still require a remesh of 3D tets

= To ensure proper Moldflow recognition required for accurate
simulation
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Misconceptions Purged: Model Quality and Tools

= Dual Domain is required first before meshing to 3D
= Not required but recommended and highly beneficial
= Primary advantage is easier access to addressing troubleshooting

- V_Vith native CAD less beneficial as fewer m_odel related issues _exist
= Original CAD geometry source doesn’t influence prep time

= Reduces time to mesh
= Reduced time to fix/improve mesh | -
= Original CAD geometry source doesn’t influence analysis time

= Models often have improved quality and fewer elements
= Run faster

= Fewer mesh related warnings and errors
= Structural meshes are ideal for use in Moldflow

= Often remeshed due to flagging as unacceptable
= Introduce potential for accuracy issues if bypassed via *.udm format
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h Type Determination
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What is mesh?

= Mesh defines the model for the analysis
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Mesh Type Differences

Midplane Dual Domain 3D
= 2D representation = Shell-like geometry = No thickness assigned
= Centerline of geometry g Default 12 Ia.minates = True volume-filling
= Assign thickness . Thlcknes§ assigned mesh
automatically = Assign layers through
= Can assign manually thickness
= Thin wall applications = Thick, chunky

geometries

N

1. 300[rnrn]

1.248[rmm
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Ideal Mesh Uses

Midplane Dual Domain
= Thin geometries = Thin wall applications
= Center-line = 41
= Global edge length = @Global edge length
= Several times nominal wall = 2 times nominal wall
thickness thickness maximum
= Ensure at least 3 elements = Ensure at least 2 elements
to define features to define thickness
= Aspect Ratio = Ensure at least 3 elements
= 201 to define features
= Aspect Ratio
= 20:1

'Q/k AUTODESK UNIVERSITY 2014

3D

Thick, complex geometries
Assign layers through thickness
= 6 layers minimum

= 8 layers fiber filled

= 10 layers gas-injection

= Increased layers for
temperature/shear sensitive

Global Edge length

= 2 times nominal wall thickness
maximum

=  Ensure 2 at least elements to
define thickness

=  Ensure 3 at least elements to
define features

Aspect ratio
= 100:1
= 30:1 Dual Domain = 3D
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Concerns of Mesh Types

Midplane Dual Domain 3D
= Predominately curved = Lettering/logos = Surface refinement
geometry = Rounded features for thin walled parts
* Flement = Mesh match = Ensuring appropriate
orientation = Thick, chunky parts * Watertight surface
= Mesh match mesh

= Consistency can be
difficult to achieve = Heat transfer
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Concerns with Thick Chunky Parts

= Heat transfer = Mesh match

= Less than 4:1 width:thickness ration
= @Greater than10:1 is preferred

= Heat transfer is only done on blue
faces

= 2:1 ratio — thickness is 33% of
perimeter

= 4:1 ratio — thickness is 20% of
perimeter

= 10:1 ratio — thickness is 9% of
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Concerns with Thin-Walled Parts

* Proper thickness representation in 3D
= May require increase surface refinement

= Computationally inefticient compared to Midplane and Dual Domain
= Large thin-walled parts

= May not be usable in 3D due to overall element count
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Concerns with Orientation

= QOrientation
= Convention:
= Top = positive = cavity side
= Bottom = negative = core side
= Midplane/Dual Domain

= Must be correctly orientated s Gt oo Tem Conta oPac___|____ T ol 0
i Profile/Swich-Over Control Temperature Control MPX Profile Data
for cooling, warpage, and Mol erperstvscoeo
. | Cavtty dffers from core v Edt mold temperatures....
StreSS analySIS Melt temperaturs 275 Cavity/Core Mold 7cmpcrature$eﬁir\gs: [-ﬂ_;‘ |
: | /odlertlempuee (25 \deal caviy-side mold temperature a0 C (-120:500)
= Midplane must be correctly oo midaeponion: [ cer20500
orientated if top/bottom is T g
| OK | Cancel || Hep |

different temperature
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Result Differences - Fill and Pack Analysis
Midplane & Dual Domain 3D

= Bulk Temperature = Temperature
= |ndicates the average temperature = Plastic temperature over a specified
across the thickness time

= |ntermediate result

= Animation is through time & scale
is through entire range of results

eeeeeeeeeeeeeee

[F] [F]
I574 7 I575 9
4621 458.3
I349.4 I34o 7
236.7 2231
I124.0 I105

5
v Y
45 45
_35 -35
-30 i i -30
ﬁh\u{;;\rﬂg MOLDFLOW Scale (10 in)
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Result Differences — Fiber Analysis
Midplane & Dual Domain 3D

= Fiber Orientation Tensor = Fiber orientation tensor

= (alculated at each time-step = Nodal and elemental result
throughout the Fiber
orientation analysis

Fiber arientation tensor

||||||||||||||||||||||
Mormalized thickness = 0.0000

IO 999999999
000000
R
{ AR
oews MRS g e g AT8?
IO.4893 .O 3387
Y Y
0 -0
0 0
0 -0
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Result Differences - Example

Midplane

= Temperature, mold, (top)
= Temperature, mold (bottom)

=  Temperature, part (top)
= Temperature, part (bottom)

=  Temperature profile, part

= Frozen layer percentage,
part

= Average temperature, part

=  Temperature difference,
nart

=  Flux, part (top)

= Flux, part (bottom)
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Dual Domain

Temperature, mold

Temperature, part

Temperature, profile, part

Frozen layer percentage,
part (top)

Average temperature, part

Temperature, max, part

3D

Temperature, mold

Temperature, part

Percentage frozen layer
Percentage molten layer
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Results and Analysis Availability
Midplane & Dual Domain 3D

= |n-cavity residual stress in first = No residual stress
principal

= Shows stresses before ejections in
orientation direction

= In-cavity residual stress in second
principal

= Stresses before ejection, perpendicular
to first principal
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Misconceptions Purged: Mesh Type Determination

= Any mesh type is ideal for a given geometry

= Each mesh type is often suitable for most geometry, but far from ideal

= Midplane/Dual Domain are ideal for thin-walled parts

= Ease of representation
= Analysis computational efficiency

= 3D is ideal for thicker, more complex part geometry
= More accurate thermal and flow behavior

= Mesh type does not effect results

= End results influenced by mesh type used
= Display
= Availability
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h Refinement
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The Importance of Mesh Refinement

* Flow front predictions
= Fill imbalances
= Pressure
= Results
= Airtraps
= Hesitation

= Racetacking
= Weldline
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Proper Mesh Refinement: Global Edge Length

Functional Preferred
= Coarse mesh = Refined mesh
= |Increased layers = Increased layers
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Proper Mesh Refinement: Gate Refinement

Functional Preferred
= Direct injection cone = Direct injection location
= No gate refinement = @Gate refinement

= Avoids large elements
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Proper Mesh Refinement: Mesh Size Transition

Functional Preferred
= Direct injection location = Direct injection location
= Gate refinement = Gate refinement
= Large elements by small elements = Mesh transition

AUTODESK UNIVERSITY 2014 A AUTODESK.



Proper Mesh Refinement: Contact Gate Diameter

@ AUTODESK UNIVERSITY 2014

[ Thermoplastics injection molding solver parameters (3D) 1 -

Fill +Pack Analysis | Cool Analysis | Cool(FEM) Analysis | Fiber Analysis | Warp Analysis | Mesh | Core Shift | Venting Analysis | Interface |

[ Simulate inertia effact

[ Simulate gravity effect
GPU options

lﬂulomatic

)

MNumber of threads for parallelization

lMomatic

=)

Gate contact diameter

| Specied

- l Gate diameter 2

mm [1e-00%:1000]

Solver parameters

Intermediate results

’ Filing parameters...

]

[ Packing parameters...

|

lWrite at constant intervals

'l [ Edit intervals...

)

Fiber orientation analysis if fiber materal

’ Fiber parameters...

]

|| Birefringence analysis if material data includes optical properties

Name |Therrnoplastic:5 injection malding solver parameters defaults (3D)

| [ Cancel |[ Hep
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Impact on Time

= Mesh defines where the results are computed
= Adjustments to the mesh size depends on goals for the
analysis:
= Relative comparison among designs: Can use a coarser mesh?
= Match reality data: Typically requires finer mesh

Accuracy

Time
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Impact on Time

DUAL DOMAIN: REFINEMENT VS. TIME VS. RESULTS

200000
110.00% 180000
160000
105.00%
140000
100.00% 1
100000
95.00% 80000
60000
90.00% 40000
¥ 20000
85.00% 0
9% © 3% ™ ® X © Q Ne) ©
™ ‘\ ™ D ™ P 9% @ 1% N
\e) 9 \¢) O v Nl 9% M & >
a ™ ® 3 © v 4% e N N
N v 9 0 A & o
Number of Elements
Percent of Average  —Time to Analyze (sec) —Peak Memory (MB)
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Impact on time

3D: TIME VS. RESULTS

115.00% 800000
700000
110.00%
600000
105.00%
500000
100.00% 400000
300000
95.00%
200000
90.00%
100000
85.00% 0
58700 87499 144849 211890 329287 581507 967571 2146277 9563333 40566512

Number of Elements

—Percent of Average —Time to Analyze (sec)
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Impact on Accuracy: Coarse Mesh
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Impact of accuracy: Refined
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Impact on Accuracy: Refined Gate Region
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Impact on accuracy: Refined mesh
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Misconceptions Purged: Refinement

" Increasing the refinement always improves accuracy
= Geometry relative

= Localized refinement to focus on areas of interest

= Including around the gate
d be computationally inefficient

= Cou

= 3D IS T

= May require increasec

ot used for tr

in-walled parts
surface mesh refinement

= Accuracy not impacted
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Why is Feature Definition Important?

= Capture as many relevant components as possible

= Mold components
= Feed system

= Cooling layout
= Accurately calculate influence of vital components

= Real impacts on accuracy
= Range depending on component inclusion or poor representation
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Feature Definition: Overview

= Often most difficult/complex to handle
= Require unique definition
= Extra attention to ensure proper geometric representation
= Typically vital to design and overall behavior of part
= Designed to drive some sort of result
= Mis-representing will skew expected influence
= Different tools and options available
= Variety of benefits and disadvantages
= Mesh type

" Process
= Refinement and manual work
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Feature Definition: Beam Element Feed System

= Beam elements
= Midplane and Dual Domain always

= |n 3D with simple feed systems
= Direct sprue
= Very few intersections/transitions
= Default refinement higher than
tetrahedral representation

= 24 |laminates
= 3D tetrahedral elements

= Fully configured feed systems

= Especially when expecting shear
induced imbalances

= |f expecting significant shear

= Higher layer refinement should
be focused
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Feature Definition: Gates

No good — 1 element

ood —
Minimum 3 elements

etter—
6 elements in gate

Best—

orifice

k
AUTODESK UNIVERSITY 2014

R model 4_multi-cavity3D_refined

3 elements in

AUTODESK
SIMULATION MOLDFLOW"
INSIGHT

% model4_multi-cavityDD_refined

AUTODESK
SIMULATION 1O LDFLOW"
INSIGHT
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MAU

Feature Definition: Results Influence

= Influence clear

= Between none/beam/3D
= Significance relative

= Specified gate diameter

= Complexity of feed system
= Material

= Extent of analysis
= Just fill or thru Warp

= |nfluences shear, pressure,
compressibility, etc.

© 2012 Autodesk
TODESK UNIVERSITY 2014

% NoFeed lo] &
Qectigﬁ‘, all effects: Deflection :
Scale Factor 1.000
(mm]
I0.372D
0.2833
HDJQ ]
0.1058
I 0.0170
QX 4
20
13
® Feed St
égectigr? llllllllll Deflection
Scale Factor=1.000
(mm]
I0.372D
0.2833
I0.19 ]
0.10
I 0.0170
Qx £
; : 2
Scale (0 mim) A3

{\ AUTODESK.



Feature Definition: Beam Element Cooling

= Most straight forward at
this time
= Mesh refinement important

= Ensure 2.5:1 beam length to
diameter aspect ratio

= For convergence in BEM
cooling

= Part element closeness
@ /k = One directional calculations
= Aspect ratio less important
for FEM

= Lower convergence sensitivity
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Feature

Definition: 3D Channel Representation (FEM)
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Feature Definition: Inserts

How e et mserts = Imported separately or as part

Software package: Comments
Midplane | DualDomain 3D Of a S S el I I b |y
FLOW Part Yes Yes Yes Mesh type can be mixed between Part & Insert.

However, mesh type can not be mixed from part-to-part or within part itself ] D i ffe re n t i n S e rtS a re h a n d | ed
Part insert Yes Yes Yes .
Mold insert No No Yes Mold inserts do not affect flow directly, only through a prior cool analysis d I ffe re n t | y

In-Mold Lable No No YES Coupled3D can deal with in mold labels

Midplane/Fusion : In-Mold Labels do not affect Flow directly, - M e S h -ty p e

only through a prior cool analysis

Co0oL Part Yes Yes Yes = Insert type. . .
T = Impact will influence decision

In-Mold Lable Yes Yes Yes Of m e S h -ty p e
WARP Part Yes Yes Yes "
Part insert No No Yes A part insert does not constrain or deflect with the part in Midplane or DD . S u rfa Ce m e S h refl n e m e nt

Mold insert No No No Amold insert does not affect warp directly, only through Cool

In-Mold Lable No No No In-mold Labels do not affect warp directly, only through a prior cool analysis A Does nOt need to matCh
= |nternal mesh (3D)

= Can be lower to reduce element
count
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Feature Definition: Assembly Mesh

Z-Deflection

= Not necessary

= Negligible results impact

\ /H\ = Severe mesh issues exception

Y\ A = Restrict meshing success
\_ / = Tighter tolerance options

.\ / require very specific criteria

\ / \ = Time to mesh increased

\/ \J = Qutright failures

W Ignore Contact -=-Fault Tolerant  -«Precise Match

m AUTODESK UNIVERSITY 2014 i\ AUTODESK.



Feature Definition: Mold Boundary

= Boundary mold representation

= Surfaces
= Triangles
= Determines a volume of the mold
= Necessary in thermal calculations and convergence

= Made via mold boundary generator
= Specify dimensions

= Ensure holes are cut to avoid intersections
= Can cause convergence Issues

W AUTODESK UNIVERSITY 2014 "\ AUTODESK.



Feature Definition: 3D Mold

= Two methods

= Created geometry within
Moldtlow

= Mold building tool

= CAD representation imported
= Meshed via 3D mold mesher

= Internal components
= Recognized by mesher

= |nternal and external surface — YA %
mesh control '
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Summary

* Important for improving accuracy

= Variables that influence temperature, pressure, and constraining
calculations

= Excluding completely or misrepresenting can decrease accuracy
* Direct approach to most

= Increase refinement for geometric design features
= Localized refinement tool
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Misconceptions Purged: Feature Definition

= Unique features require the same refinement as the part

= Both lower(inserts) and higher(gate) mesh refinement depending on feature
= Beam element feed systems provide less accuracy

= 24 laminates actually increase accuracy

= Better than no feed system

= There are limitations due to 1D flow capturing shear
= Interfacing components need to replicate contact surface

mesh
= This is a legacy requirement that is no longer valid
= Nodes from each surface need to exist on same plane, not in same space

m AUTODESK UNIVERSITY 2014 “\ AUTODESK.



erial Impact
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Do Different Mesh Types Use Material Differently?

= Mesh type can impact how material data is handled

= (alculations necessary can ditfer
= Different means of representing geometry
= Material data necessary for such calculations

= Mesh quality
= Mesh determination driven by need
= Model data available, part geometry, etc.

= Desired mesh type may not be feasible for quality representation
= Material data needs may change
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Material Influences: CRIMS

!3/! AUTODESK UNIVERSITY 2014
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Material Influences: Coefficient of Thermal Expansion

= Used in 3D warpage

= Along with volumetric
shrinkage

= Instead of CRIMS
= Many materials have
supplemental CTE

= Average increase of CTE is
38%

= Increases deflection by up to
50%
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Additional Material and Mesh Related Notes

= Unique analyses types only available based on specific
material data

= (rystallization is material data and mesh dependent
= Currently only available for Dual Domain and Midplane

= Birefringence is material data and mesh dependent
= Currently only available for 3D

= Juncture loss and pressure calculation
= Only used in beam feed system configuration

= |Improves pressure calculations
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Misconceptions Purged: Material

Influence

= All mesh types utilize the same material data

= Mesh type provides different representation of geometry
= Different solver behavior depending on that representation

= Poor quality mesh can dampen or amp
= CRIMS Iimproves warp accuracy or

= Only if the model in question is a Midp
= 3D uses vol. shrinkage and CTE

ity material influence
all models

ane or DD model

= Juncture loss will improve pressure calculation

= Only if beam feed systems are used

'k/k AUTODESK UNIVERSITY 2014
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Different Solvers

| Mesh/Boundary | Intemmediate Output [ Convergence | Parallelization | Cool(FEM) Analysis Wam Analysis
| Consider mold themal expansion

("] Isolate cause of warpage

|| Consider comer effects

Matrix solver

= Algebraic Multi-Grid; a type of fumae g

Direct solver

SSORCG solver

iterative matrix solver used in analysis T —
calculations, which uses progressively
coarser grids for computations. - T

ok J[ Cocel |[ Heb |

Thermoplastics injection molding solver parameters (3D} g
= Newest solver technology §

| Fill + Pack Analysis | Cool Analysis | Cool(FEM) Analysis | Fiber Analysis | Warp Analysis | Mesh | Core Shift | Venting Analysis | Interface |

[ Consider mold thermal expansion

|Use mesh aggregation and 2nd-order tetrahedral elements

Interfface to other structural analysis [Output initial stress tensor and continue - ]

= Can improve performance by reducing | oo e, == g
analysis time for large models

Automatic

MName |Themoplastics injection molding solver parameters defaults (30)

OK || Cancel || Heb
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Mesh Aggregation -3D Warpage

= Process used that squeezes the layers down to two larger
layers versus the number of layers that are originally
specified when initially meshing a part

Process Settings Wizard - Warp Settings - Page 3 of 3 B. T S 1 L .

&)

= Uses 2"d-order.
10-node
tetrahedral elements

= Improves analysis time
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Mesh Aggregation - Cooling

=  Midplane, Dual Domain, and 3D

= Works by aggregating similar elements
with their immediate neighbors to form
larger master elements, reducing the
overall number of the elements of the

Process Settings Wizard - Cool Settings - Page 1 of 3

Cool Solver Parameters @

Mold temperature convergence tolerance 0.10000} [0.00001:0.5}
= Maximum number of mold temperature terations 50 [10:10000]
model internal to the solver, and therefore, waearrrr I o

[ Include runners in automatic cooling time calculations

analysis time.

[¥] Use aggregated mesh solver

[¥] Calculate intemal mold temperatures [ Setgdresohtion.. |
. : : ok J[ Concel J[ hHeo | (E
= Recommended to be run with all cooling L ————| ==

analysis
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Misconceptions Purged: Solver Impact

= Mesh aggregation reduces results accuracy and should be
disabled to improve accuracy
= Turning it off is often negligible with respect to results

= Mesh Aggregation allows for improved analysis time

= QOften vital to ensure completion on large model due to hardware
restrictions

= Solver behavior is the same for all mesh types

= To account for different means of representation solver behavior is
dynamic
= Mesh and setup will dictate how Moldflow handles data
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Session Feedback

* Via the Survey Stations, email or moblile device

= AU 2015 passes given out each day!

= Best to do It right after the session -~
= |nstructors see results in real-time
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Students, educators, and schools now have

FREE access to Autodesk design software & apps.

Download at www.autodesk.com/education
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Earn your professional Autodesk Certlflcatlon at AU

Visit the AU Certification Lab .
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