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AGENDA "y Altair

1. Altair Solutions(OptiStruct & Inspire) for Additive Manufacturing

2. Spider Bracket Optimization Overview



Altair Solutions(OptiStruct & Inspire) for Additive Manufacturing



BROAD PORTFOLIO OF ALTAIR SOFTWARE 7y Altair

Design, Modeling Physics Data High-Performance
and Visualization Simulation Intelligence Cloud Computing

Internet of Things




ALTAIR SOLVER TECHNOLOGY
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OPTIMIZATION TECHNOLOGY IN ALTAIR SOLUTIONS 7\ Altair
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Simulation-Driven Design
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Simulation-Driven Design
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ALTAIR — OPTIMIZATION DRIVEN DESIGN FOR INDUSTRIES /)y Altair

Samsung Suzhou & Altair Peter Macapia & Altair

Anew full vehicle NVH optimization methodology with OptiStruct was successfully m :
Samsung Uses OptiStruct to Redesign Washing Machine Component for Gptimized Weight introduced developing the new HB20 model. Significant acoustic, vibration, and mass solidThinking Inspire presents various material options with high flexibility and alteration,
=y and Material Usage improvements have been achieved with full vehicle optimization. and simplifies the process for a complicated set of principles for design and materials.

Innovative Structural Design of High-rise Buildings

s R 3 Bauer &5 Altair
Altair OptiStruct optimization results supporting SOM's.
desian of the White Magnolia Plaza are shown

OptiStruct allows us to rapidy develop efficient designs by creating initial concepts based on the package space information.
OptiStruct's shape and size optimization capabilities can be later applied to further improve the design
Alessandro Beghini, Skidmore Owings & Merrill, USA j

Engineering students al Northwestern University work with OptiStruct and HyperStudy 1o better
understand and develop the skills required 10 solve real-world problems, not only that, student
projects were ized at yearly design

Bauer used HyperWorks to design a composite hockey stick shaft that meets the stiffness
targets at the various locations along the length of the shaft at minimum mass without failure

Asrospace uses HyperMesh and OptiStruct m&hm*ihgn process, and reduced the
of the part by 32%. which results in'a major wagnM&elsa\mgs

Formula SAE ot 014 g . gy ot 3 s w5

Renault

Students participating in the Formula Society of Automotive Engineers (FSAE) used
HyperWorks to reduce weight of vehicle by 20% while speed up the development process and -
achieve design goais. Ranaults new powertrain design is able to achieve weight feduction, which can result in a 90%
increase in performance of the new Renault engine. HyperWorks helps Volkswagen Motorsport develop a World Champion Polo R WRC,
optimizing a composite racing seat

ATK Aerospace Structures meets all design constraints while minimizing the design process, Polaris is able to cut the total amount of iterations in half, and reach up to 40% weight reduction

and achieve a 6% decrease in mass by employing OptiStruct. T PO T



ADDITIVE MANUFACTURING PROCESS FLOW 7\ Altair
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Concept Design ' Build Job Preparation
topology optimization machine selection,
considering manufacturing orientation &
constraints support structure creation
! | | > : | >
Requirements Design Sophistication Process Simulation
load identification with polynurbs geomelry assessment,

multi body dynamics geometry capturing &

sizing optimization
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ALTAIR SOLUTIONS 7y Altair

Build or Import Geometry Apply Materials, Loads & Supports

E OptiStruct® =

HyperMesh Solver

Altair® g

OptiStruct® S i s o

HyperView/Graph

e Apply Manufacturing & Shape Controls
(if required)
Regenerate Concepts and

Defived Congept export results in STL format
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LATTICET+Z2| C| X2l — TOPOLOGY WITH POROSITY

« multi-scale optimization : macro /micro T+

2 BHA =M=t abE

» Topology Optimization: Z&=tE %8 Mz 2
+ =z W ]
|1 SV
m H @ |
Volume Fraction f‘u& L&

- Size optimization: Lattice & XX 3}
* Including detailed design constraints like
stress and local buckling

‘oung Modulus - Normalized




CONCEPT DESIGN TO LATTICE STRUCTURE DESIGN 7\ Altair




CONCEPT DESIGN TO LATTICE STRUCTURE DESIGN 7\ Altair

Stiffness Improvement

12%

TOPOLOGY WITH MFG BLENDED SOLID-
Bar Stresses CONSTR LATTICE




Spider Bracket Optimization Overview



SPIDER BRACKET OPTIMIZATION REVIEW 7\ Altair
Inspire Model Set-Up — Material Properties and Design/Non-Design Space

All parts are 304 Stainless Steel Reference:
E : 195,000 MPa I-Beam & Gla
Nu:0.29

Rho : 8.0E-9 Mg/mm*3
Yield Stress : 215 MPa

Anchor - fixed to structural [-Beam

Design Space (orange)

Four pegs (one hidden from this view)
Attach to four separate panes of glass




Same loadcase from a

topology perspective

SPIDER BRACKET OPTIMIZATION REVIEW
Inspire Model Set-Up — Loads and Boundary Conditions

Loads (all loads applied at X-most face of four pegs)

— InterPerp
4000 N +X-direction (slight -Z component 0.0332)
Divided evenly between four pegs (1000N/peg)
—  WindPerp
4000 N -X-direction (slight +Z component 0.0332)
Divided evenly between four pegs (1000N/peg)
— Gravity

2940 N —X-direction
Divided evenly between four pegs (735N/peg)

7000 N-mm X-Moment (slight Z component 0.0332)  For all loadcases the top anchor
+7000 N-mm applied to left two pegs face is fixed in all dofs (1-6)
-7000 N-mm applied to right two pegs

Zy Altair

Mass of window panes (gray lines) torque each
peg separately




SPIDER BRACKET OPTIMIZATION REVIEW

Inspire Model Topology Results and Interpretation

7y Altair

The bottom plate was not included in the topology interpretation.
This shows up as a major structural member in all the Inspire/topology results

in the model provided. Other than that the topology interpretation matches the
results very well.




ARCHITECTURAL SPIDER BRACKET : LATTICE VARIATIONS 7\ altai

Blended
solid-lattice
design

Lattice-only

Internal lattice
structure
design




SPIDER BRACKET OPTIMIZATION REVIEW 7\ Altair




SPIDER BRACKET OPTIMIZATION REVIEW 7\ Altair

‘ Typical section




SPIDER BRACKET OPTIMIZATION REVIEW 7\ Altair
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SPIDER BRACKET OPTIMIZATION REVIEW 7y Altair
Von Mises Stress Contour [MPa] — 1Ds and Solids |

Contour Plot
10 and 30 Von Mises Stress(Scalar value)
Multiplier = 1.00000E-06
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Multiplier = 1.00000E-06
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Gravity Loadcase

W o res
hay = 32
1D 3024683
Min=10
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Wind Loadcase




7y Altair

Thank you!



