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Class Summary

Detailed analysis of mold designs is becoming increasingly necessary as advanced mold
technologies are adopted. Conformal mold cooling Is a cooling technique that aims to offer
optimal cooling conditions exactly where you need them. The technology has been around
for many years, but has become a real option now with the better and cheaper ways to
manufacture conformal cooling cores. Hot runner systems are very commonly used In
plastic injection molding. Although these are simple systems on the surface, what actually
happens inside the hot runners and how they lose heat into the mold can be quite complex.
With the Cool (FEM) functionality inside Autodesk Simulation Moldflow software coupled
with Autodesk® Simulation CFD software, you now have the capability to model even the
most complicated conformal geometries and hot runners In full three-dimensional detail of
all components. This process enables you to evaluate and optimize the hot runner and
conformal cooling design to achieve an optimal mold design and injection molding process.
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Learning Objectives

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

« Explain what hot runners and conformal cooling are and why they are
used

« Describe advances in simulation of hot runners and conformal cooling In
Simulation

« Use Simulation Moldflow Insight to troubleshoot and optimize hot runners
Moldflow Insight 2013

« Use Simulation Moldflow Insight to evaluate whether an investment In
conformal cooling will pay off

AU Autodesk University © 2012 Autodesk



Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Mold Thermal Analysis - Cool (FEM)

« With Transient Cool Option
« Uses tetrahedral elements to represent the mold
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Mold Temperature Analysis Options

Mold temperature options

Transient within cycle Coal (FEM) 5

veraged within oyvcle
Transient within cycle Advanced options...
Transient from production start-up

= Average within Cycle (Steady-State)

« Equivalent to standard cool analysis In Insight
2011

 Full transient history from product start-up
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Two options for Part heat calculation

» Full flow analysis at every iteration

= Includes full effect of shear heating and material
convection

« Conduction solver
« Assumes the cavity Is instantly filled at melt temperature
« Same as used for the conventional (BEM) Cool analysis

Coaol (FEM) Solver Parameters

Transient, part heat flue calculation
» | Mumber of time steps
- | Injection + packing + cooling time 2 ow analysis on every iteration [0.00001:1]
Mandmum number of transient mold temperature cycles 0 [1:10000]

i Mald temperature options o
Mumber of threads for parallelization

|T|.—:|r|siE:r|t within cycle - | | Cool (FEM) Salver Parameters... -
- - - O Automatic b |

| Advanced options. ..
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New In 2013: Mold Heating for Reactive Molding

« Can be found as “"Cool (FEM)”

Temperature, mold ({ransSISHes

In the analysis sequence Time = 3618{s]

Reactive molding requires -
heat to start chemical R
reaction e

- Mold Is heated using heater |
cartridges or hot fluid. 7.5 1

- Can be Transient or ~ e
“Average within cycle” . — o,
(Steady State) — -
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« Transient Cool analysis for Dual-

Cool (FEM) for Dual Domain

Domain part meshes

3D Tetrahedral Mold mesh

1D beam cooling channels

Cannot choose full flow on every

iteration
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Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Rapid Temperature Cycling
(RTC®) / RHCM® [/ Variotherm ®

Conventional Molding With RTC

« Eliminate visible weld-lines
= Increase flow length
« High (uniform) gloss finish

= Eliminate Gate Marks
(Cold slugs)

» Typically only the cavity side Is
heated

. Steam,Water,
Electrical or Induction

« Cool Mold during Packing

» Reduce cycle time
AU Autodesk University




Rapid Heating and Cooling Cvycle

njection Mo'd Oper

oy ,m

120.0- Temperature, mold (transient)Part Surface:XY| Plot

110.07

100.01

 90.004

-

70.00

60.00 -

50.00 -

40.00 L =1 . L] L] L] L] L] T 1
0.0000 10.00 20.00 30.00 40.00 50.00 60.00 Z0.00 80.00 90.00

Time[s] E
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Rapid Temperature Cycling

- MIULVULSR JIIITUTULIWVEY TV

« New Rapid Heating and
Cooling property type for
cooling channel inlet

« Can only be selected once an
analysis sequence containing
Cool (FEM) has been selected

» Not supported by Boundary | o AN
Element Cool Clck on e o crete a3 heotngand osg e i e
« Allows specification of:
= Heating
= Cooling
= Timing

AU Autodesk University © 2012 Autodesk



Rapid Temperature Cycle

Rapid Heating and Cocling inlet

= Process Cycle Heatig
. Time controlled i Specify...
u H e a.tl n g P h a.se Primary air purge ‘ ‘ p ‘
= Ai o= rg e Duration 4 .. s [0:500]
§ - Pressure 0 Rapid Heating and Cooling inlet
CO O I I n g P h aS e Water cooling Heating
= A| I P U rg e Time controlle: Temperature controlled ‘ Specify... ‘

Secondary airp Time controlled

« Heating and Cooling phases: Duston 4] oo —

_ Tlme ContrOIIEd, Or Pressure 1] Pressure 0.5 MPa (0:10]
Water cooling
» Temperature (Thermocouple) e L [ Speciy.. |

C on t 'O I I e d Secondary air purge

Cluration 4 g [0:500]
Pressure 0.5 MPa (0:10]

Mame |Rapid Heating and Cooling inlet property (default)

: Ok H Cancel H Help
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Rapid Temperature Cycle: Heating Phase

- Heatlng FIUId Heating control by time

Heat control

N Satu rated Ste am by Set P fessure Saturated steam by pressure » | Pressure
IF r I|=.|; u=|—:| ure |

« Saturated Steam by set ested water

Te m p e r atu re Start delay after mold opening
« Heated (pressurized) water

= TIMINg

. Duration of Heating fluid flow  Heating control by time
. Heat control
= Start time referenced from mold Saumedsieambypessae | Pressure
. Time control
O p e n I n g Duration B g [0:600]

Start delay after mold opening ! s [0:600]
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Rapid Temperature Cycle: Temperature Control

» Heating Phase / Cooling Phase continues until a target temperature IS
achieved at Thermocouple

« Specify Thermocouple location by node number
« Thermocouple would typically be placed near the cavity

« Specify how the cycle control waits until heating Is complete

= Delay mold closing Heting contrl by temperatur
. Delay start of Injection I
« Do not delay injection [
- Mold opening / ejection will |- ———
always walit for the cooling
phase to be completed EEEEEE ) o) e
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Example: Heating and Cooling Cycle

Temperature, mold (transient)
Time = 0.0000[g]

[C]
o 167.9

131,49

95,88

59.66

23.64

| 1 | ' .
acale 200 mm)
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Example: Cyclic Mold Heating and Cooling Result

Mold Temperatures:
At Sprue surface On Core-side surface On Cavity-side

| ) |1 g * | | f 4T £ . . . - hj .I T b" 1. o F i"l
~~Trhpe _.'-Jr 75 g empe @i re, makd s ki Y Pl
e .I-I".

Vempe rinre, mokd draes ket 25 P ol

O 1HH

e WKy ﬁa

Time of Ejection Time of Ejection Time of Ejection
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Example: Cyclic Mold Heating and Cooling Result

Mold Temperature at Fluid Temperature in Mold Temperature on
Steam/Water channel Steam/Water channel Bubbler surface

Temps (@ e, mak d@EeE ki 2 Pl 1950 Tempe @, GInc H cooEe d@Ees kit 20 P ol 31.10 Tempe r3inre, mobd Ar3es ki 20y P
i — —
e Ay | 17
A M15441 e, & 10072
o - -

h.

) o
I::I-_':I m .[I:g 'I:_.- -.‘"'-.

Cooling flow Steam
stopped Heating Start
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Additional Cartridge Heater Controls

= Time Control

Cartridge heater time
Constant flux
Switch off time

Switch on time

Antode

RS LD FELOW "IMNS IS

2000

5000

4000

2000

Cartridge heater
Cartridge heater Properties
Cross-section is

2000
1000

‘ Circular ¥ |Shapeis | Nontapered v |Diameter 10

Heater control

Constant fle 1

_ Temperature
Nar e

Themocouple
Time with Target Temperature

Temperature (C)

AU Autodesk University

OK

7| CX

.|'|'|‘I _-"IITI . :-_: [ E. : 'I a4 D EI E':|

g [0:]
s [(]

“ Cancel

10

Time (sec)
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Additional Cartridge Heater Controls

Cartridge heater thermocouple

« Time Control
« Thermocouple

« Switches Heat Flux On/Off to try maintain
temperature within set range at a thermocouple

Cartridge heater
Cartridge heater Properties

lross-section is

|[]n:u|ar v | Shape is

Montapered

Heater control

Themocouple - | Specify...

Constant fluo:
Nar Temperature
I = Time :

Time with Target Temperature

L

AU Autodesk University

Constant flx
Themocouple control
Switch off temperature
Mirimum off time
Switch on temperature
Mirimum on time

Themocouple location
At node

0
[ 1

LT
L1

Temperature (C)
R

.|'|'|‘I .I'II|T| e :_: [ E. : 'I a4 EI EI Ep:|

C (0:500)
s (0:60]
C (0:500)
g (0:60]

- ‘ Mode AT

C
-

Time (sec)
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Additional Cartridge Heater Contrc

Cartridq Cartndge heater rapid heating and cooling =T ||

= Time Control Const|  Constant flu 5000 W/m"2 [0:1e+009)
_ Thermocouple ‘;E Switch off time 1 s [0]

Switch on time 10 g [0:]

. Switches Heat Flux On/Off to try maintain "™ Temperatre conio
WSl Target temperature C [0:500)

temperature within set range at a thermocouple O .

« Time & Target Temperature for RTC E ‘r;},.:leml
= Specify On/Off periods in the cycle =L

« Specify a target temperature at control node
= Can delay Injection/mold close until target reached

Cartridge heater

Cartridge heater

Cartridge heater Properties

Cross-section is

| Circular hd | Shape is | Montapered v |Diameter &

Temperature (C)

Heater control
[Til'ﬂE! with Target Temperature '] | Specify...
| L Constant flux i
Temperature
1 MNarime : 10
Themocouple ‘ Time (sec)
AU AUtOdf I F — © 2012 Autodesk




Thermal Isolation During Mold Open

« Rapid heating usually only on cavity (fixed-side)
» Heating Phase may start while mold Is open

= No thermal contact between mold halves
« Assign automatically (Can override)

Mold block (30
Mold material

‘ lse global setting in advanced options

Extemal heat transfer coefficients

‘:‘-"u.ir

Mold block conductance
Initial temperature for production stat-wup

Mold half assignment

AU Autodesk University
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New Result: Flow Front Cavity Surface Temperature

» Cavity surface temperature at [——"w " ;g@- -

the time of filling =B
o A

= Useful to understand gloss and s
weld-line appearance .- 4

1410
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Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Mold Mesh Preparation: 2 Possibilities

« 1: CAD geometry of mold
» Can specify local mesh densities

« Optional: Simplify geometry in Inventor
Fusion or CAD Doctor

« 2: Mold Mesh Wizard
« If you don’t have the mold CAD
« Start from existing study file
» Part, feed system and cooling lines

« Automatically created a mold mesh === Inserts
around these components ™

AU Autodesk University © 2012 Autodesk



--------

« Change Selection mode to allow CAD Faces to be
picked
« On the "Mesh” Menu

« Select only the outer mold surfaces

« Hold down “Ctrl” key for
multiple selections

AU Autodesk University
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Specifying Mesh Density on CAD Imported Mola

P -l S A B o Active Vie
n SpeCIfy ol Iarger element Slze on the Outer wu'! Home - Mesh f!esu!ts o -
surfaces than the internal (Global) size £\ Dual Dornsin + |02

Gcncratc Mt"h
. . Mesh Statistics
« Select all surfaces In the list s
R DeseleCt “Use gIObaI edge Iength” | — T! Define local mesh densities in selected areas of the part.
« Set Target edge length '

' Press F1 for more help
« Click Apply
» Do not just “close”

Global mesh density
Global edge length:

Mesh density of selected entity
| Use global edge length

@ Target edge length:

| arget number of divisions

Local mesh density quick change:

3D meshing attributes

| Preview interior nodes

| | | Aok | | C | [ Hep
AU Autodesk University : = I




Simplify CAD model in Autodesk Inventor Fusion

« Mold geometry has some
unnecessary small features

= Will require a fine mesh on outer
surfaces

= Push to Inventor Fusion from
Inside Moldflow Insight

« Select face
« Hover over adjacent face & click

» Remove features by pushing to
adjacent face

« Repeat for other features

AU Autodesk University



Simplify CAD model in Autodesk Inventor Fusion

= Remove fillets,
chamfers and rounds
» Select and Delete

AU Autodesk University © 2012 Autodesk



Simplify CAD model in Autodesk Inventor Fusion

« SImplify holes
« By select and pull to face
« Export to Moldflow Insight

' .‘ i ‘.
SEAS:
Simulation

res | Simulation

Mechanical | Moldflow Insight

AU Autodesk University © 2012 Autodesk



Build 3D mold in Moldflow Insight

1. Start from an existing Moldflow Insight study file

these features and boundary.

AU Autodesk University

(' -"‘ I

S

BT E TR i
B B gy AT
R A AT
K R AT
AN AF AT A
ST AN A TR
Favil g SEATAVATA Sl 8
A T AR
mﬂﬁ?%ﬁ{"’
g "ﬂ“#i}é&fa

o
P
ay

1

=

g
5

2
St T

A Ao
«V;‘
=I\G e

—.
o

o
‘;:‘:.!L“ll'ﬂ.
& 3
R

o
Nt
¥
e

WS t‘ ._:-ih'.n"*'

o
AP AR

-

MOLDFLOWSINSICGHT

With cavity mesh and cooling circuit lines and feed system lines

2. Use Mold Surface Wizard to define mold size
3. 3D Mold mesh wizard in two stages to build the mold mesh from

=cale (100 mm)
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-9 HG

Home B SR =0

A — A N o 4 — —
IO 5 E L5 & T o (F = M -
Import Add 3D Geometry Mesh Thermoplastics Analysis Select  Injection Process Boundary Logs Job Results | Reports
K Injection Molding ~ Sequence Material " Locations Settings Conditions Manager
Import | Create Molding Process Setup ~ Analysis | Results | Reporting |
— x| .
oo [ Tods. =@
‘::j transient cool preview
u) housing._tech_features_stﬁ 3]
[ Housing, Tech Features.udm |
3D Mesh (1306514 elements)
Generic Default: Generic PP

w| Study Tasks : housing,_tech_features_study

v ", Part {Housing, Tech Features.udm)

v '@ 3D Mesh (1306514 elements)

v "% Fil

| Generic PP: Generic Default

PR o, SO I e AN N
Ensure Analysis Sequence
includes Cool (FEM)
prior to creating

| mold surface

i 135
;:Q[;Stl Representation A | 145
|| New Tetras . -30
V] Runner system - | :“.;‘H!Eg,qfﬁ],ﬁ Scale {200 mm)

| ./ Channel [default] #1

—| @ Autodesk: Discussion Gr‘ |

% housing, tech feature..[E3| |




3D Mold Meshing — Detailed Walkthrough (1)

« Start with an existing study file
» Need a 3D Part mesh

« Runner system can be tetrahedra
or 1D curves

» Cooling lines must have 1D curves
(not just beam elements)

= If you don't have the 1D curves
you can create them using the
beam nodes as end points

scale (100 mm)

AU Autodesk University
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3D Mold Meshing — Detailed Walkthrough (2)

« To create straight channel lines, use "Create Line”
» Pick the existing mesh nodes get the end coordinates
» Extend cooling channels all the way to the intended mold boundary

« If you have a curved cooling channel without the 1D curve: Create
curve by Spline

% void_mold3_beammesh

AU Autodesk University



3D Mold Meshing — Detalled Walkthrough (3)

« Set analysis type to Cool (FEM)

» Create outer mold boundary with the “Mold Surface™ Wizard
« Similar to the existing mold surface wizard for convential cool (BEM)
« WIll create only the mold region — not the triangle surface elements

Mold Surface Wizard

! S This wizard can be used to create a cuboid mold outer surface

----------------------

1736 | mm

-----------------

mm

X
Y
Z

mm

Dimensions
193.34 mm

217.56 mm
256.76 mm

N =< X

Use Defaults ‘

Autodesk:
AU Autodesk Unive rSIty © 2012 Autodesk
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3D Mold Meshing — Detailea Walkthrough (4)

« Launch the 3D Mold Meshing Tool from the study tree (stage 1)

%| otudy Tasks : steam substrate iss_3D Tacks | Tools

" Part (steam substrate iss.3.igs)

+ ""E. 30 Mesh (450120 elements)

+ % Cool (FEM) + Fill + Pack + Warp

+ ':' Lexan 121 (MF tested): SABIC Innovative Flastics B.v
Matenial Quality Indicators _:L_-!:]E!:j'::!; ;

| g |
)

Environmental Properties Eial

Generate 3D Mold Mesh

The 30 mold mesh generation will create an appropriate
meszh for the analpsiz sequence. Use the options below
to change surface and tetra meshing parameters. Chck,

Guidelines tab or Help far more infarmation.

+ ._;'1': 1 Injection Locationi(s)
v 4% 2 Cooling Circuit(s)
[] ’_i.l Fill Preview
g¥ Create Mold Mesh...
v E,' Process Settings (User)

« 1A Optimization (None)

‘ Help ‘

M ezh Mo ‘ ‘ Job Manager ‘ ‘ Cancel ‘
Surface | Tehra | Guidelines

E =ternal mold surface edge

lenigth: rmrm

Internal mold surface edge

« External: Outer boundary enath _
« Internal: Cavity and Circuits Recommended ratio: 3 to 4

AU Autodesk Unive rSity © 2012 Autodesk
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3D Mold Meshing — Detailed Walkthrough (5)

» Result Is a surface mesh on the cavity & feed system, channels and
outer boundary

« Use Cutting Plane to check all 1D curves were present
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Sl il
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|
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a
a
i
i
i
)
)
hy
L
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3D Mold Meshing — Detalled Walkthrough (6)

» Launch 3D Mold Meshing again to create tetrahedra (stage 2

‘ Help

%] Study Tasks : steam substrate iss_2D
+ Part (steam substrate iss.3.igs)
+ ﬂb 30 Mesh (450120 elements)
f" “» Cool (FEM) + Fill + Pack + Warmp
._.' Lesan 121 (MF tested): SABIC Innovative Plastics B.W
Material Guality Indicators _.' .E! .r'r
Ernvironmental Properties i

: Mesh Now ‘ ‘%‘ ‘ Cancel

b irirnurm number of layers bebween
external and internal mold surfaces:

+ ._? 1 Injection Location|s)
+ {5} 2 Cooling Circuit{s)
I:l”_'i Fill Preview

m? Create Mold Mesh...
+ ,!, . Process Settings (L I-:.Hr.
u-" T II|:|’[|m| ration (Mone)

Mesh zize gradation ratio fram
internal ta external zurfaces:

b amirnurm allowed edge
through thickness ne.
surfaces:

i

b amirmunm allowed edge length
through thickneszs near internal
zurfaces:

i

AU Autodesk Unive rSity © 2012 Autodesk



3D Mold Meshing — Detailed Walkthrough (7)

« If you want to see what the internal mold mesh looks like:
= Put some elements onto a different la
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Mold Meshing for Assemblies

© 2012 Autodesk
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geometry around part, channels and

feed system
= First creates a surface boundary

« 3D Mold Meshing Wizard creates mold
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Mold Meshing Wizard for Assemblies

= INsert contact faces would cause a double

boundary

« Stitch together the surface meshes of the

cavity and inserts

IR~ m—

@ Dual Demain ~

Densit}r Generate 3D Mold Mesh :
Mesh  Mesh | Statistics I\ Aspect Ratio FreeEdges %53 Orientation Wizg

‘\\, Create Beams

% Create Triangles

e
e
',.’\‘
o A

(I/ Create Tetras

/°/ Create Nodes ~
[{] Stitch Contact Interfaces
R Mesh

AU Autodesk University
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New Surface Stitching Tool

« Eliminates contact |
surfaces < o w ) |
« Stitches together at Lo e b

boundaries
= Preview shows contac
areas

« Specify tolerance ——

WP &

Show Contact Interffaces

« Use Before launching 3D Mold Meshing
« \Works on whatever Is visible

© 2012 Autodesk
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Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Scandium Technology Preview

Autodesk // Labs_

| ~ e - —— ~ - - pn
EXploring new approaches to desigl

Home

technology
.

It's Alive in the Lab Discussion About

« Free download

« //labs.autodesk.com/utilities/scandium S
« English, Windows only

Technology Previewfor Moldflow Insight

Enhance your injection molding prediction power.

» Requires current Autodesk Mol oW | ——

Insight license
- Provides extended functionality and  [REEs

3.8/5 (6 votes cast)

OVERVIEW

Project Scandium Technology
Preview 2 for Autodesk® Moldflow®
Insight 2012 software extends the
simulation capabilities of the first
technology preview by offering new
capabilities to try out and provide
feedback

new prototype features for testing

a d e fe e d b a k These new capabilities and extensions include:
n u S r C = Transient Mold Temperatures - simulate mold temperature

AU Autodesk University

fluctuations during the molding cycle or over many cycles of
production start-up. Now available for 3D Thermoset molding and
Dual Domain Thermoplastic molding (mold cooling only)

Wall Slip - simulate the filling process taking into account a wall slip
criteria where plastic no longer sticks to the wall.

Long Fiber Breakage - calculation of the resultant fiber length of
long fiber composite materials as a result of breakage during the
filling process.

Fiber Orientation for 3D Thermoset molding processes -
improved warpage predictions for molded parts made with fiber filled

Register | Sign In — Search

Email Your Feedback

Join a Discussion

SR

© 2012 Autodesk



Disclaimer

We may make statements regarding planned or future development
efforts for our existing or new products and services. These statements
are not intended to be a promise or guarantee of future delivery of
products, services or features but merely reflect our current plans, which
may change. Purchasing decisions should not be made based upon
rellance on these statements.

The Company assumes no obligation to update these forward-looking
statements to reflect events that occur or circumstances that exist or
change after the date on which they were made.

AU Autodesk University © 2012 Autodesk



Simulating Conformal Cooling Channels

« Complex 3D cooling channels
« Temperature control follows part shape

« May not be suited to simulation with beam
elements

Image from Pole Européen de
Plasturgie

AU Autodesk Unive rSity © 2012 Autodesk



Use Autodesk Simulation CFD for Coolant 3D
meshing and Flow Solver

« Meshing Is optimized for low
viscosity water flow

» Boundary layer meshing Genorate 30 Channt

(Enhancement layer) D sl e
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Use Autodesk Simulation CFD

Velocity, Channél (30)
= 1637.5(chs]
- 7 4

» Powerful Computational Fluid
Dynamics simulation of coolant
flow in 3D cooling channel
« |dentify dead-zone
« Eliminate hot-spots

Autodesk’

SIMULATION MOLDFLOW
INSICHT

= Integrate this CFD solution into .
Moldflow Insight Cool (FEM)

.18[].0

135.0

ilMULaﬂg MOLDFLOW Scale QDD mm)

INSICGHT
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Integrate 3D Coolant CFD into Moldflow

Hne = o.

[C]

Scale (300 mm)

....... 3 ' T seppmnn.
Cavity surface temperature

Coupled Mold, Coolant and Part
Temperature solutions

AU Autodesk Unive rSity © 2012 Autodesk



Conformal Channels with RTC

Boundary Conditions

p—

= Future Version: —

-
\_—n +

= Allow Rap|d Heating and COOIing Critical Dimensions | Cor
on 3D Channels Inlets

Pre————

. Specify Rapid Heating and =l & Coolant Inlets
Cooling process parameters as . p—ry

===y Channel (3D) Inlets
=

normal

Temperature, Channel (3D) {transient)
Time = 44.00[s]

Lf— i,
= _, Channel (3D) Outlets
PN '

‘_ =

:j Rapid Heating and Cooling Inlets
y nap 9 4

[C]

I186.D

145.8

105.5

65.25

MANN

imnovation group
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Conformal Channels with RTC

Temperature, mold-circuit interface (transient)
Time = 0.0000[s]

]

.179.9

141.3

Autodesk’

n =, { 1
fy’;?.%lifrnON MOLDFLOW bca'e Um mm}l
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Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Creating channel geometry from the mold

= Switch to surface mode

= Select Patch tool

« Select lip of hole to patch
» Patch surface created

» Fluid Volume Tool
» Select Internal Volume

» Select surrounding blocks and patch
surfaces

= Prompts to fill the void with a new
solid body

AU Autodesk University © 2012 Autodesk



Meshing the 3D Channel Bodies

« Assign Channel (3D)

property
« Assign Channel Inlets and

AN

Outlets
» Create Channel Mesh
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Creating Mold Geometry in Inventor Fusion

« Only part and channel geometry
supplied

» “Fluid Volume™ — External
« Specify a uniform offset all around

» Adjust any faces back to channel
extremities

AU Autodesk University © 2012 Autodesk



Contents: Transient Mold Temperature Solution

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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Modeling of Hot Runners

« Normally:
» Polymer sees the set heater temperature

« Mold sees fixed heat passed to it from hot runner manifold:
» Fixed flux (Default = 10 W/m~2 ), or

» |[nsulating properties of air gap
Hot runner (3D)

" Runner Suﬁace Properties -mf
Heater is at
C (0:1000)

P LR

Constantfie v |Constantfix 10 W/m"2 [0:1e+009)

Occumence number 1 [1:256]

2222222222222



Component Modeling of Hot Runners

'HHot Runner (Polymer)

Runner Surtace Properties | Mold Properties

New Hot Runner Property: “Use Heater Element”

Heater iz at

‘ melt temperature - ‘

Heat loss into mold option
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Component I\/Iodeling of Hot Runners

Temperature maold (averagedl

91,11

i

Autod‘esk 5 ¢ ale P’* M TI., R

DFLOW INSI cm
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Heater Wire

« Model by:
= 3D Tetrahedral Elements
» Beam Elements
« Cartridge Heater Property

Temperature, mold-cavity interface transient from start-up)y Plot

PP

AU Autodesk University
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Examine Transient Manifold Temperatures

» Manifold heat coming from heater
SEIERIS

» Use Time control to switch heating
on/off during cycle

» Examine manifold temperature cycle

AU Autodesk University © 2012 Autodesk



Frozen layer In hot runner

Temperature 1 u Examine part &. hOt runner

Time = 10.04[s]

temperature result

= Limit plot to show only the
. frozen layer

92.50

[C]

80.00 =
00000 2500 5000 7500 1000 1250 1500 A7SS

Time[s]

AU Autodesk University Temperature on heater wire
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Polymer temperature I1s carried from cycle to cycle

Temperature contour at 300°C at 0.2sec

« Hot runner material
temperatures carried over from .
previous cycle

B 385.7

» See shear Induced temperature
build up

Time = 0.191—5[81
[C]

.500.4 3rd CyCIe

4431

L3857
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Scandium Technology Preview

Autodesk // Labs_

| ~ e - —— ~ - - pn
EXploring new approaches to desigl

Home

technology
.

It's Alive in the Lab Discussion About

« Free download

« //labs.autodesk.com/utilities/scandium S
« English, Windows only

Technology Previewfor Moldflow Insight

Enhance your injection molding prediction power.

» Requires current Autodesk Mol oW | ——

Insight license
- Provides extended functionality and  [REEs

3.8/5 (6 votes cast)

OVERVIEW

Project Scandium Technology
Preview 2 for Autodesk® Moldflow®
Insight 2012 software extends the
simulation capabilities of the first
technology preview by offering new
capabilities to try out and provide
feedback

new prototype features for testing

a d e fe e d b a k These new capabilities and extensions include:
n u S r C = Transient Mold Temperatures - simulate mold temperature

AU Autodesk University

fluctuations during the molding cycle or over many cycles of
production start-up. Now available for 3D Thermoset molding and
Dual Domain Thermoplastic molding (mold cooling only)

Wall Slip - simulate the filling process taking into account a wall slip
criteria where plastic no longer sticks to the wall.

Long Fiber Breakage - calculation of the resultant fiber length of
long fiber composite materials as a result of breakage during the
filling process.

Fiber Orientation for 3D Thermoset molding processes -
improved warpage predictions for molded parts made with fiber filled

Register | Sign In — Search

Email Your Feedback

Join a Discussion
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Additional Controls for Tetrahedral Heater Wire

Heater control
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Automatic Heater Analysis Detection

| Hot runner (BD)

| —éﬁnner—s.ﬁrface. lir_opedies ' Mold Properties |

« New Default Option: Automatic || meGcGcGe

« Enables “Use heater element’ mettempemtve v
: : . . | Heat loss into mold option

automatically if heater wire is cmtamﬂux
present in Cool (FEM) analysis Automatic

Constant flux
— Insulating properties

= Otherwise, uses “Constant flux” Ny Use heater element

» Always uses “Constant flux” for
BEM Cool | TRV VALY

“ : . S
- “Constant flux” was the previous “-)
default
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0&A

» Features In Moldflow Insight 2013
« Rapid Temperature Cycling
« Geometry tools
* Preview
» Conformal Cooling / 3D Channels
« Geometry tools

« Hot Runner Component Analysis
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