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purpose % %
runner systgm } ation’for thick walled parts
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runner system KPI (ami evaluation item)

function / cost
e gate vestige minimization (gate area)

e surface quality (volumetric shrinkage)
e material usage (runner volume / size)
e cavitation & capacity (cycle time)

=

-
X hot runner 3 plate cold runner

material : PMMA
weight : 0.99 functional surface
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function / cost ]

 gate vestige minimization (gate area)
« surface quality (volumetric shrinkage)
« material usage (runner volume /Size)
 cavitation & capacity (cycle time)

J/

gate min

material min Sink min
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e gate vestige minimization (gate area)
» surface quality (volumetric shrinkage)
* material usage (runner volume / size)
® Cavitation& capacity (cycle time)

function / cost
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Frozen layer fraction

Volumetric shrinkage
Time = 10.23[s]
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volumetric shrinkage I
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(target from legacy design :




Volumetric shrinkage
Time = 13.31]s]
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| shrinkage meets target
¢~ runner system enlarged
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need to simultaneously
reduce both gate size and
volumetric shrinkage




L4 gate area @
@ shrinkage .

gate area (J
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e gate area
e runner volume
* shrinkage

how to simultaneously
reduce these to their minimum ?
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Volumetric shrinkage

Inputs affecting shrinkage
e gate & runner size

[
o
e elC
. _ e geometry / s
manual Optlmlzatl()n dlfflCUlt min | max | step count
gate width | mm | 3 9] 0.25 8
@ gate height| mm 1 2 0.125 8
A runner dia [ mm| 1 4 0.15 20
automation (macro) hold time | s | 3 | 18 | 05 30
mattemp | C | 210 [ 260 10 5
DO E tooltemp | °C | 50 [ 90 5 8
etc total | 1,536,000

P autopesk universiTy 2015 {\ AUTODESK.



AMI module/ | ”
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Ization module
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AMI mesh morphing
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multi objective optimization

cost travel time
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pareto front
 collection of solutions that meet multiple, sometimes conflicting objectives

* No pareto solution is “better” than any other
* which solution is selected is choice of designer _ . .

'
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eFrontier optimization
gate & runner size | modified in CREO

e hold time
e femperature (material & tool)

modified in AMI

+% wode FRONTIER

\ 3
\ \
\ X\
b
‘\
!

modeFRONTIER is a registered trademark of ESTECO SpA

S1ELU 3P

optimization engine : mo
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& mModeFRONTIER

the multi-objective optimization and design environment

T

Esteco

In the late 1990’s, three Italian Engineers, Carlo Poloni, Luka Onesti and Enrico Nobile, created a spin off company
turning the knowledge acquired during a European Union funded project on design optimization into a successful commercial product.

At the end of the project, EnginSoft SpA was appointed as a sub-contractor to evaluate the commercial potential of a software called "Frontier".
Thanks to the positive results, EnginSoft and the three researchers decided to create a new company acquiring the IP of the project.
In 1999 ESTECO was founded offering a multi-objective optimization platform called modeFRONTIER.
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results
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results

color : cool time / size : gate area

min | max | legacy | optimized
gate width [ mm| 3 5 3 3.25 "
gate height| mm| 1.5 2 2 1.125
| gate area [mm’ 6 3.66
runner dia | mm 1 4 3 2.1
hold time s 3 18 18 13.5 .
mat temp | °C | 210 | 260 [ 250 210
tool temp | °C | 50 90 60 80
shrinkage | % | | 842 | 701

1.£000E1
........ —~2 I 155001
i 1.5000E1

1.3500E1
1.2000E1
1.0500E1
©.0000ED

legacy | optimized . Igggg
part 7 - 2 3 g_ale_a\'DlameleI)
spru . 0.69 s e
runner 5.49 2.92 “CHa
shot 13.41 10.84
P liction pcs 24,000,000
shot 3,000,000 | | ‘ , ]
annual | ton i 32'52771 | runner size i
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modeFrontier optimization

_ * wode FRON
min | max step count ‘ '

gate width [ mm| 3 9] 0.25 8
W legacy gate height| mm 1 2 0.125 8 :
moptimized | runner dia [ mm| 1 4 0.15 20

hOId tlme S 3 1 8 05 30 modeFRONTIER is a registered trademark of ESTECO SpA

mat temp °c | 210 | 260 10 5 Copyright © ESTECO SpA1999-2014

tool temp | °C | 50 | 90 5 8

modeFrontier
total | 1,536,000 336

Total Designs 1336
Error Designs |53

calc time : ~10min / run (total 61.8h) Unfeasible Desi... 0
Virtual Designs |0
- = CAD generation | i

analysis gate area runner dia material - meSh generation
= set boundary conditions
legacy | optimized| A = calculations
analysis | day 5 2.7 46% = result extraction and processing
gate area | mm’ 6 3.66 39%
runner dia | mm 3 2.1 30% Special thanks to

material | 10t | 4023 | 325 |19% AUTODESK Enterprise Support & IDAJ
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Latest developments related Design Optimization
within Autodesk Moldflow
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Why can this not be fully done within Moldflow yet?

Strictly speaking, there are already a few things:
= Runner balancing

= You can already make thickness changes within the DOE builder
for Midplane and Domain Models.

-
DOE Builder ==
" Experiment ¥ Varables(1 1 |+ Quality Criteria(5) | v ptlons|
=[] Fill Settings
+[C] Mold surface temperature
i Mett temperature
; Automatic injection time
= |%Filling pressure vs time
[ Duration
Motes:
The zelected entage will be applied above and belaw the
projected injection time to define the range. X
- The original study serves as a stable reference to handle injection
shart-zhote during the Design of Experiment.
Murmber of Analyses : 0 |<,':| Back| |Next |::>| EEEEEE | ‘ Hel

m AUTODESK UNIVERSITY 2015 {\ AUTODESK.



Ok, but seriously, why Is this so hard?

* Models imported into Moldflow as ‘dumb geometry’

= Models coming into Simulation products are from many CAD
systems and in many formats.

= Parametric data is no longer available and doesn't fit free forms
= Feature recognition technology is not robust
= Edits are hard and not always successful
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Autodesk SimStudio Tools 2016

CAD MODEL

| IEI
|
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Example?

= Limited success In finding features or parameters on
this STEP model. Hard for: ~

= Non-planar faces and blends

Y

AUTODESK UNIVERSITY 2015 {\ AUTODESK.



Three New Developments
1. Full integration of the ASM kernel in Moldflow (2017 Beta)

= Actively developed Standard Autodesk component
= Face, edge and body selection in 2017
= Many other possibilities down the line
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Three new developments

2. Advanced Surface Mesh based operations (in 2017
Beta):
= Move surface meshes in normal directions (MeshMixer/Memento Tech)

= Automatically re-meshes and resolve intersection problems in
neighboring surfaces
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Advanced Surface Mesh based operations
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Three new developments

3. Morphing CAD geometry (not in 2017 Beta)

= Using GoSculpter Technology
= “Always possible” even for complex and free form geometry
= Smoothness Is guaranteed
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Much work to be done

Very exciting work, but much work to be done:

= Need to develop deformation tools for the most common morphing scenarios
= Allow edge geometry to be free or fixed

= Combined operations

= Requires a Meshing in DOE and Parametric Study

= Connectto DOE

= Expose all components to 3" party optimization tools

= Speed-up

= Export of optimized CAD model
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Be heard! Provide AU session feedback.

= Via the Survey Stations, email or mobile device.
= AU 2016 passes awarded dally!

= Give your feedback after

S
each session. TN 2gree /A |
Agl'e —
. @
= Give Instructors feedback 0/53 M
in real-time. //% D
<97 Cna I~
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Too many sessions, too little time?

After AU visit;

AutodeskUniversity.com

= Presentations and
handouts

= Key learnings

= Recorded sessions o o B .
& ik

Don'’t miss a second! Find hundreds ’ 9
of sessions waiting for you.
L Q A
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APPENDIX
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