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What Is HyperSizer?

HyperSizer is Design, Analysis, and Optimization

Software for Composite and Metallic Structures 

• Preliminary Design Optimization

• Final Analysis Margins of Safety Calculations

• Stress Report Documentation

• Test Data Validation

• Graphically represented by unique color regions on the FEM

• Determine the lightest weight

• Combination of material systems (including layup ply angles and 

stacking sequences) and cross sectional geometric dimensions 

(panel height, stiffener spacing, etc.) 

• Laminate optimization
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What HyperSizer Does?

HyperSizer Extends the Capabilities 

of Your Existing Software

• Reduce structural weight by more than 20%.

• Increase productivity by automating the types of airframe 

structural analyses that are performed.

• Reduce design cycle time and engineering effort while also 

evaluating millions of panel and beam cross sections. No 

remeshing is required.

• Certify structures faster by analyzing hundreds of industry 

standard failure methods, generating complete documentation for FAA 

certification, and providing a test database for test data validation.
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The HyperSizer Process?

• Import a Finite Element Model from your existing FEA tool. 

• Optimize the panels and beams to resolve all negative margins of safety for your selected 

analysis methods.

• Design composite structures for strength, stability and manufacturability by following 

HyperSizer’s composite optimization process.

• terate with FEA automatically with HyperFEA which executes the solver and controls iterative 

convergence.

• Integrate with your company’s established analysis methods using plug-ins to integrate legacy 

codes into HyperSizer. Use COM to execute HyperSizer externally from applications such as Excel, Matlab, 

and integrated environments such as ModelCenter and Isight.

• Generate stress reports hat include the calculations for all HyperSizer-computed margins of safety,

material properties, design-to loads, optimum design dimensions, etc. These comprehensive engineering

reports are used for FAA certification and to support the hardware throughout its life cycle.
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Aircraft Structural Design, Analysis, and Optimization

Optimize Aircraft Components

• Wing box: skins, spars, ribs

• Fuselage: panels and ring frames

• Empennage, flooring, bulkheads

• Engine nacelles, cases, IFS

• Composite or metallic material

• Stiffened panels, honeycomb sandwich and solid 

laminates

• All design variables optimized

• Less ply drops

• Complete part laminate sequencing

• Reduce structural weight 20%
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HyperPyramid 

Structure
• GFEM import/update
• Iteration with FEA 
• Limit global responses, buckling, etc.
• FEA loads processing

Assemblies
• Margin reporting
• Sizing optimization
• Layup sequencing

Components
• Free-body analysis
• Panel stiffness formulation
• Panel and object level loads
• Failure analysis

Materials
• Material properties
• Lamina analysis
• Laminate analysis

FEM/FEA data

Design and 
producibility criteria

Analysis criteria

Material data

Input
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Automate Analysis Process

• Integrated materials database

• Integrated test data database

• Vehicle layout and concept trades

• HyperFEA automatic iteration with FEA for load path convergence

• Supports (MSC,Autodesk,NX) Nastran, Abaqus, ANSYS, OptiStruct

• HyperFEMgen for FEA verification
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HyperSizer is NOT: HyperSizer performsHyperSizer couples

CAD

FEA

non-FEA failure analyses to determine

optimum panel/beam design and detailed

stress reports

to FEA to capture load

distribution

Updated Stiffness & Mass

Surface Geometry Element Forces

CAD

FEA 

Nastran,

Abaqus

or ANSYS

HyperSizer
Minimum

Weight

Design

Scope of HyperSizer-FEA Integration
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Scope of HyperSizer-FEA Integration
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FEA

HyperSizer

Materials Panel and 

Beams

Element

Forces

Element

Forces

Structural Component Sizes, 

Element Stiffnesses and 

Thermal Coefficients

Load Sets

(Steps)
FEM

Geometry

Element Stiffnesses and 

Thermal Coefficients

Converged?

Minimum Weight



Aircraft Structural Design, Analysis, and Optimization

Certify with Analysis & Test Data

• Detailed analysis stress reports

• Summary tables of controlling margin of safety, load 

cases, and failure modes

• Correlation of failure predictions to tests

• Damage tolerant composite strength BVID/CAI/OHC etc.

• Discrete Source Damage Analysis

• Extensive material allowable correction factors

• Stiffener buckling and crippling

• Compression and shear IDT postbuckling

• Interlaminar stresses/bonded joints

• Bolted joints including BJSFM
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Lower Fabrication & Engineering Cost

• Eliminate costly hours of manual calculations

• Eliminate spreadsheets and model remeshing

• Standardize analyses

• Optimize for manufacturability

• Generate detailed stress reports for certification

• Tracking of global plies to CAD part numbers

• Export/import laminate specs to CATIA/Fibersim

• Minimizing drops cuts costs by improve manufacturability and fatigue life. | 13



| 14



Wind Turbine Blade Design, Analysis, and Optimization
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Optimizing the Ares V Payload Shroud
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Optimizing the Ares V Payload Shroud
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NASA Orion Alternative - Composite Crew Module
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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HyperSizer Analysis Methods
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Integration with Micromechanics
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Integration with Micromechanics
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Laminate

Ply 1

Ply 2

Ply 3

Ply 4

Matrix 1

Matrix 2

Fiber 1

Fiber 2

HyperSizer
HyperSizer 

with MAC

Stiffened Panel

Laminate

Orthotropic

Ply

Micro

(Fiber-Matrix)

HyperSizer Micromechanics allows the user to graphically “peer” into a 

structural analysis from the macro to the micro level
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Coupling of HyperSizer with High-Fidelity AnalysisMethods
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Coupling of HyperSizer with High-Fidelity AnalysisMethods
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Tight integration of State-of-the-Art analysis/design codes

• Development of a unique, multiscale toolset for the rapid prognostics and diagnostics of composite and multifunctional airframe and propulsion structures
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Coupling of HyperSizer with High-Fidelity AnalysisMethods
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• Develop a multiscale analysis tool that captures complicated failure/damage of advanced composite structures using the physics of mechanisms
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Composite Fatigue Damage Analysis in HyperSizer
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