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About Adam

Technical Specialist, Moldflow

Adam studied Plastics and Composites Engineering at
Western Washington University and has gained exposure to
a variety of Autodesk products including Moldflow, Fusion
360, and Netfabb. His experience revolves around product
design for mass manufacturing, additive manufacturing, and
Injection molding simulation/analysis. Adam currently
specializes in Moldflow at Autodesk and has been doing so

for over one year now.



About Mason

Senior Implementation Consultant, Moldflow

Mason Is a degreed plastics engineer from Penn State
and started using Autodesk Moldflow in 2003. He has

experience with both thermoplastic and thermosetting

materials, part/mold design, and processing. Mason

currently
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Benefits of Generative Design

Increased productivity with thousands of iterations

Increased creativity with algorithms generating non-
traditional and organics forms unimaginable to humans

Embedded design for manufacturability features in one
platform allows product designers and manufacturing
collaboration earlier in the design cycle




Introduction to Generative Design




Why Casting/Injection Molding?
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Additive has taken the spotlight

* New features allow incorporation of mass
manufacturing constraints

« Additive is great for one off products

* Die Casting and Injection Molding lead the industry
In high volume products




Fusion 360 Tech Preview

* New Ul toolbar
 New lcons

» Generative Design Updates
« 2.5 Axis Milling
* Die Casting
» Cost Estimation
* Qutcome Navigation in Explore Space
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Preferences to try Preview Functionality

Simulation and Generative Design

Simulation and Generative Design

¥ General
This section controks opticnal aspects of behavior across Fusion 380,

@ Mesh Workspacs

Adds a new Mesh workspace, with took to modify and repair mesh bodies, Ao adds two new Sketch tocks for reverse
enginesring, allowing you to take cross-sections of 2 mesh and build sketch profiles from these,

i/ anycap

Reuse Inventor or SclidWorks: CAD data with associative connedtions into Fusion, so that any changes made to the
original data will be automatically reflacted in Fusion. This preview is currenthy available in Fusion Team hubs.

¥ Generative Design
This section controks optional capabilities in the Generative Design workspace.

(/) 2-Axis Cutting

Adds a new manufacturing method. 1t enables yvou to generate cutcomes which can be manufactured using 2-axis
cutting operations.

V| Die Casting

Adds a new manufacturing method. 1t enables you to generate cutcomes which can be manufactured using die casting
operations.

@ Advanced Physics
Alicwis the use of an Advanced Physics sclver to generate cutcomes with modal and displacement limits,
) 2.5 fis Milling

Adds a new manufacturing method. It enables you to generate outcomes which can be manufactured using 2.5-axis
milling ocperations.

| Cost Estimation

Take advantage of the aPricri costing engine to determine anticipated manufacturing costs for generative cutcomes,
Anticipated cost information will be calculasted and displayed for most cutcomes (some limitations exist) and can be used
for filtering, comparison, and selection.

* Simulation
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Generative Design Best Practices







Original Geometry

» Door handle design intended for die casting Figure 1: Original 3D model
« Starting point

 |dentify areas to reduce material consumption
 |dentify preserve geometry

Figure 2: Areas of preserve geometry



Geometry Removal

o

 Remove geometry using simple extrude cut Figure 3: Preserve Geometry 3D mode
command

* Ensure Draft Angles exist on original geometry

* |dentify potential problem areas
» Wall Thickness
¢ SUltablllty fOr D|e CaStlng Generative Design Space

* Leave geometry with forces acting on them

Figure 4: Generative Design Space




Obstacle Geometry

* Inverse design approach
 Understand where material iIs not needed
 Walls to confine Al to work In

« Simplistic geometry

Figure 5: Obstacle Geometry Section View

* Know that you can always touch up later

* GD can only work where geometry is nonexistent

Figure 6: Obstacle Geometry Top Down



Study Settings

ml

e Decrease voxel mesh size

 |f Synthesis resolution iIs not closer to Fine:
* GD solver behaves inversely

Synthesis
 Addition of material - .
| | esolution ﬁ
 |Lack of subtraction of material
[Fre]

OK Cancel

Figure 7: Synthesis Resolution Scale



Why Is Synthesis Resolution
Important?




Do we need say more?

Figure 8: Coarse Resolution Figure 9: Fine Resolution
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Loading and Constraints

* Forces applied to preserve geometry
» At least one constraint per load case
* Ensure direction of gravity Is correct

* Loads included:
* Torsion
* Tension l
« Compression

Figure 10: Loads Applied to Faces



Manufacturing

» Unrestricted
» Additive

* Milling

« 2-axis Cutting
* Die Casting

De-select Manufacturing options to save time

v @ Z-axis Cufting

Cutting Direction

v @ Die Casting
Ejection Direction
KMinimum Draft Angle
Minimum Thickness

Maximum Thickness

< B
« W -

3.0 deqg
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3.00 mm

Ok

@ MANUFACTURING

@ Unrestricted

v Additive
Owverhang Angle

Kinimum Thickness

» [/ Milling

Configuration 1

-+

Tool Direction

Include all = directions
Kinimum Tool Diameter
Tool Shoulder Length

Cancel Head Diameter

Figure 11: Manufacturing Settings
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Die Casting

)

v || Die Casting

F—

* Choose ONE ejection direction which ciection Direction
pertains to the existing preserve geometry

Minimum Draft Angle 3.0 deg i

« Deviation from minimum to maximum
thickness In relation to wall thickness of Minimum Thickness 1.75 mm -
preserve geometry

KMaximum Thickness 3.00 mm -

i 0K Cancel

Figure 12: Die Casting Settings



Material Selection

 Maximum of 7 materials may be specified
* Wide variety of materials

* Only select materials worthy of including In
solve
¢« Saves time
 Does not cost additional cloud credits

e Some materials do not contain valid
properties for Generative Design

Materizl

Cannot Generate

W, ™ Some important input is missing.

a One or more of the selected matenals are invalid for a
generative sclution.

@ Cannct generate: "Polyurethane Foam” has invalid or missing
properties.

Porcelsin

Close

Density

Young's Modulus
Poisson's Ratio

Yield Strength

Ultimate Tensile Strength

Thermal Conductivity

Thermal Expansion Coefficient (0 f C

Specific Haat

3A4E-06 kg [ mm3

0 =Pz

0

0 MPa

0 MPa

0002052 W [ {mm C)

7531/ (kg C)

Done

Figure 13: Invalid Materials



Pre-Check and Generate!

Generate X
STUDIES OF THEACTIVE DOCUMENT [ ] Hide studies that cannot be generated
° Green means GOI Study Status Cloud Credits
» Generate multiple design ey s ingy 1~ Semarie ® Ready “
revisions
» 25 cloud credits to kick off
Generation
CLOUD CREDITS
Required 25
BUY CREDITS -

HISTORY -+« FAQ
730 B> :
v''® o m L =p

GENERATE ¥ EXPLORE ¥ INSP

E Ready to Generate

The document is modified. A new version will be created before generating.

Generate 1 Study ‘ Close ‘




Generative Design Outcomes & Additional Fusion
Workflows




Explore Designs and Export

* Only Die Casting
e One material
 Faster solve times

» Results which only pertain to
manufacturing methods of interest

Converged
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Converged
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Lonverged

Completed

Study 1 - Generative - Outcome 1

Completed
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Lonverged

Study 1 - Generative - Outcome 4
Completed

Study 1 - Generative - Outcome 6

Converged

Study 1 - Generative - Outcome 5

Completed

Study 1 - Generative - Outcome 7

Converged



Create New Design from Outcome

Stress reference

High

* Find a design which satisfies stress
reference criteria

* Aesthetically pleasing from a design
perspective

* Creating new design from outcome
presents a solid body ready for

modification
Ideal

Low



Symmetrical Design

* Implement on a product to product basis
* Not every product needs to be symmetric

« Easy secondary operations in Fusion 360




* Delete un-needed surface geometry
« Simple ctrl+select and delete will remove

Modify Generatively Designed Geometry

features



Mirror and Combine

* Mirror modified body
« Combine both bodies

* Ensure all un-needed surface geometry Is
nonexistent




Validation & Repair in Fusion

 Validation and Repair Tools
« Solid — Inspect — Validate

* Heal Overlapping Geometry
» Surface — Modify- Unstitch (all surfaces) — Delete surface
» Surface — Create — Patch — Create new surface
« Surface — Modify — Stitch (all surfaces)

M M
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@ WVALIDATE
Validate Bodies
Checking Level
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Refit Bad Surfaces
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Validate Summary:
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)

O00E-06 cm |+

W
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Cancel



Validation in Fusion (again)

« Complete the Validation command one additional time after
healing the model




Fusion to Moldflow
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Connected Workflows Between Fusion & Moldflow

« Easily send models to Moldflow Adviser or Insight from Fusion 360
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Autodesk Moldflow Injection Molding Software

« Part and Mold Design for Manufacturability
* Injection Molding Thermoplastics Only
 |deal for Plastic Part Designers

« Autodesk Moldflow Adviser ‘

 Autodesk Moldflow Insight
* In-depth Part and Mold Optimization
* Thermoplastics, Thermosets, Powder Metal, & Ceramic materials |3
* Injection, Compression '




Moldflow Adviser Import & Additional Model Checks

Advanced options

[] Automatic clean up

[ Check suitability

Import Wizard - Advanced options

Choose "Automatic clean up" option to fix imported model defects.

Choose "Check suitability” option to determine whether it's suitable for 3D
or Dual-Domain analysis.

gy

-

< Back

Next >

Finish

Impeort Wizard - Processing

Tasks

Status Task

vy Checking for defects in the imported model

= Fixing imported model defects

3 Scanning fixed model for remaining defects

o Computing imported model suitability

< >
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Fixing model defects : Fix Model Emors

Show Log

< Back Mext = Finish Cancel
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@

Import Wizard - Processing

Advice

e imported model is thin walled, and is recommended for Dual-Domain

nalysis.

Analysis type

(®) Standard - Dual Domain
() Advanced - True 3D

Dual-Domain is the standard analysis used by Autodesk Moldflow Adviser, it
s recommended for thin wall models.

[ ] Show Log

< Back Mext =

Finish

Cancel




Design Adviser — Draft Angle

» The Draft Angle result displays draft variations

* As Injection molded parts cool and shrink, they =
tend to shrink more on cores or male forms In the

mold. This makes ejection difficult if draft is not ;s
iIncluded In the design

<=2

« Z+ Axis within Moldflow Adviser determines die I
draw or mold open vector




Design Adviser — Nominal Wall Thickness

* The Nominal wall thickness result displays
thickness variations relative to the wall thickne
of the part.




Design Adviser — Undercuts

The Undercut result displays areas where
undercuts are located.

Undercut feature

Undercuts are either mistakes in the model or
features In the tool that require special tooling
components such as sliders, lifters or collapsing
cores, for the part to be ejected.

Shadow feature
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Gating suitability
=1.000

Additional Part Only Simulations

After initial design checks were made, additional simulations can be run to help
determine ideal gating locations, material, and processing conditions

Mot Feasible

Injection time [s]

4.200

3.200-

2.200-

1.200

*%0.0

2475

Mold Temperature = 62 [C]

255.0

Melt temperature [C]

262.5

270.0



Additional Part Only Simulation Results

Potential part quality issues can be evaluated through Moldflow Adviser including Air
Traps, Weld Lines and Sink Mark Estimates

||||||||||||||
Scale Factor = 1.000
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ool+Fill+Pack+Warp Analysis

Deflection, all effects
Scale Factor = 1.000

[(mm]
0.6598

0.5051 Plastic flow

0.3505 @

0.1959

0.0413
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Fill time

Generative Design for Plastic
Housing

Study 1 - Generative - Outcome 1 Study 1 - Generative - Outcome 2 Study 1 - Generative - Outcome 3 Study 1 - Generative - Outcome & Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ...
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Moldflow Insight — Thermoplastic Results

Average volumetric shrinkage
Time = 28.77(s]
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Fill time
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Moldflow Insight — Powder Metal Results

Powder volume concentration
Time = 30.39[s]

(%]
62.00

60.25

58.50
Shear stress at wall

Time = 0.3946(s]

[MPa]
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0.5581

10.2791

0.0000



Call to Action

DOWNLOAD THE FREE TRIAL!

Non-commercial, Commercial and Educational Use trials

available based on customer needs

Trial version of Moldflow Adviser also available |
Autodesk Fusion 360 e
P 137K subscribers -
HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT O\
" What's New in Fusion 360 Design & Engineering - September 2019 AUTODESK CHANNELS

',‘. Seomenan 3y .u- 2
USE THE FREE CLOUD CREDITS = bl e
4 _a8  Check out the September update of Fusion 360! There are updates to sheetmetal, performance A Autodesk
“ .

y p improvements, and so much more. Make sure to check the manufacturing update this month here:
100 Cloud Credits Free with Trial Version o i

SUBSCRIBE

[F Autodesk Fusion Lifec...

SUBSCRIBE

Upcoming live streams P PLAYALL
E Autodesk EAGLE

SUBSCRIBE

1 Autodesk Inventor

EXPLORE OTHER FUSION 360 RESOURCES

3 LIVE SUBSCRIBE

“ Z ’/,.“ o i bt RV
A u to d e S k F u S i O n 3 60 YO uTu b e Joining parts without Joints Deriver's Education: How to 360 LIVE: Model a Halloween 360 LIVE: Nesting in Fusion 5 Autodesk Simulation
Scheduled for 10/17/19, 02:00 Use the Derive Command Pumpkin 360 3
PM Scheduled for 10/24/19, 02:00 Scheduled for 10/31/19, 02:00 Scheduled for 11/14/19, 09:30 SUBSCRIBE

SET REMINDER v i ™

Autodesk Academy

Embedded Quick Tips & Tutorials


https://www.youtube.com/user/AutodeskFusion360
https://academy.autodesk.com/

Summary

Generative Design within Fusion
360 Is a powerful design tool that
allows part designers the
freedom to explore new,
INnnovative design concepts.
Using additional simulation tools
allows designers and engineers
the ablility to validate these new
design concepts.
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