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OVERVIEW

• Present HyperX capabilities for 

managing Global Finite Element Model 

(GFEM) architecture with relation to 

program requirements

• Outline examples from use-case from 

stress work done at Aurora Flight 

Sciences on DARPA’s Liberty Lifter 

program

• Show effective guiderails for flowing 

information up and down for design 

and stress analysis while developing a 

prototype aircraft

“The Liberty Lifter program is currently designing and will 

build, float, and fly an affordable and innovative seaplane 

that can potentially transform fast logistics missions for 

the DOD and commerce…”

• Operating efficiently for long distances flying low over 

the ocean surface in a wide range of conditions

• Sustaining flight altitudes up to 10,000 feet mean sea 

level with a compromise on range

• Efficiently transporting large payloads at speeds far 

exceeding existing sea lift platforms”

Ref: https://www.darpa.mil/research/programs/liberty-lifter

https://www.darpa.mil/research/programs/liberty-lifter


3

Copyright © 2025 Aurora Flight Sciences.  All Rights Reserved
Not subject to EAR or ITAR export regulations.

AIRCRAFT STRUCTURAL SIZING REQUIREMENTS

Operational Requirements
CFR, MIL-HDBK, JSSG, ETC

Manufacturing Requirements

Materials, Tooling, Assembly

Flight Physics Ground Loads

Aeroelasticity Subsystems

Environments Fatigue/DaDT

Testing
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• Stress Criteria Document

• Individual Contributor 

experience and a tool set 

that is mix of company 

and individual created

• Various FEA packages

• Reference Document

• Database on a shared 

drive

• Public datasheets

• Database from External 

Loads

• Miscellaneous Interface 

Documents

• Loads Criteria Database

SIZING AND ANALYSIS WITHOUT ENTERPRISE

Stress 
Analyst

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods

• Design Criteria Document

• Individual Contributor 

experience

• Industry Standards

SIZING &

ANALYSIS
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• Applicable handbooks/ 

methods

• DLL/DUL Factors of 

Safety

• Margin Requirements

• Environmental cases

• Material Library

• Laminate Families

• Environmental/Config 

Knockdowns

• FEM Internal Loads

• Local pressures/ 

temperatures

• Load factors for design 

cases 

• Loads filtering

SIZING AND ANALYSIS WITH ENTERPRISE

HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods

• Stock sizes

• Manufacturing limits

• Stiffness Criteria

• Minimum gauge

SIZING &

ANALYSIS

STRESS 

ANALYST
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HYPERX DATABASE MANAGEMENT: LOADS

HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods

• Design Loads flow down 
from parent database to child 
databases

• Load filter parameters can 
be set at a global level for all 
sizing efforts

• Design Load Overrides can 
be used to set load cases 
from external load 
downselection information 
(i.e. VMTs, potato plots, etc.)
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HYPERX DATABASE MANAGEMENT: ALLOWABLES

• Allowables managed at global level

• Stock sizes and laminate families can be consistent across 

vehicle to fit manufacturability and stress requirements

• Laminate properties meet boundaries for analysis methods

• Environmental effects established to meet program 

requirements

HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods
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MATERIAL TRADE STUDY IMPACT

• Initial sandwich material 
established for sizing was R71 
core, set in Enterprise Database

• Individual contributor showed that 
using higher R110 core could 
save weight with due to increased 
transverse shear capability from 
shear modulus 

• Critical buckling load, Nxcr, is 
a function of CTSF, D matrix, 
and panel geometry

• Updated material properties rolled 
back up into global database and 
integrated into sizing for other 
sections of the aircraft

Ref: EVONIK ROHACELL_HERO_2022_April_EN_243522.pdf
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https://products.evonik.com/assets/35/22/ROHACELL_HERO_2022_April_EN_243522.pdf
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HYPERX DATABASE MANAGEMENT: DESIGN SPACE

Laminates Rules and Minimum Gauge

• Preset design properties can be established with 

construction rules established from requirements 

from:

➢Manufacturing

➢Damage Tolerance

➢Material Allowable Limits

➢ Stress Criteria

• Additional design properties can be created at 

individual contributor level but gets flagged upon 

reintegration with parent database

HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods
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HYPERX DATABASE MANAGEMENT: DESIGN SPACE

Stiffness Requirements

• Sectional Stiffness constraints can be defined 

on sections to ensure structure does not 

become too compliant (i.e. flutter constraints) HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods

EXAMPLE VALUES

EXAMPLE VALUES
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HYPERX DATABASE MANAGEMENT: ANALYSIS

• Ensure that all failure modes and project 
settings that are being used to analyze 
structure are captured in stress criteria

• HyperX Analysis IDs, Plug-Ins, and 
Scripts are all being documented and 
captured

• Established margin requirements for 
different analysis phases depending on 
maturity of loads, allowables, test plans, 
configuration, etc.

HyperX 
Database

Loads

Material 
Allowables

Design 
Space

Analysis 
Methods

Ref: NASA-STD-5001
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EXAMPLE VEHICLE SIZING FLOW

REQUIREMENTS PHASE A PHASE B PHASE C

Material Allowables

Vehicle Layout

External Loads

Internal Loads

Vehicle Sizing

Wing Sizing

Fuselage Sizing

Empennage Sizing

SUBSECTION SIZING EFFORTS

PROGRAM DRIVEN SIZING INPUTS
Internal loads change as sizing/stiffness is 

updated in design maturation. Having each 

section work break off from same parent 

database allows for control of established 

internal loads model throughout process
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GFEM MANAGEMENT
GFEM INTEGRATOR

SUBSECTION LEAD

• Manages internal loads model

• Sets boundaries for subsections 

• Defines global settings/allowables

• Collects final sizing to integrate 

back into GFEM each iteration

• Sets standards for methods and 

parameters

• Defines local sizing requirements 

• Integrates design results from part 

level into final subsection sizing

• Performs sizing/analysis on 

component level

• Produces stress reports 

• Details structural layout

GFEM

Wing

Skins

Spars

Ribs

Fuse

Skins

Frames

Longs

Emp

Skins

Spars

Ribs

Materials Mass

HYPERFEA
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• Stress leads, GFEM integrator, and subsection 
leads are responsible for setting boundaries to 
start sizing BUT individual contributors may need 
to push those limits when necessary

• Changes are flagged upon reintegration with 
parent database and can be approved or rejected 
before being incorporated into final sizing

• While much of these controls are implemented in 
the template forms, the enterprise database allows 
for more control flowing up and down

Copyright © 2025 Aurora Flight Sciences.  All Rights Reserved
Not subject to EAR or ITAR export regulations

GUIDERAILS VS CONSTRAINTS

Questions to Consider

• What stage is the project being worked on?

• How are the teams split up?

• What is common between sections? What is unique?

• How big are my FEM files?
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AREAS FOR GROWTH OF ENTERPRISE TOOL

• Structure that requires sub- modeling for 
higher resolution and detailed analysis can 
still tie into GFEM

• Automate Zone ID compatibility for 
gross acreage represented in GFEM 
can flow up and down the process

• Maintain analysis methods, properties, 
and design limits all still controlled at a 
program level, Management of joint 
entities with excel tables

• Additional support for monitor points and 
grid point force load processing

• More documentation on project settings for 
control across databases

• New design cases and project change 
settings being flagged on child import into 
parent

Core Ramp

Land Area

Penetrations

ACREAGE

BREAKOUT MODELING CONNECTION TO GFEM



9950 Wakeman Drive, Manassas, VA 20110

703.369.3633

www.aurora.aero

Contact us:

facebook.com/AuroraFlightSciences

twitter.com/AuroraFlightSci

www.linkedin.com/company/AuroraFlightSciences

Follow us on:

instagram.com/auroraflightsciences

youtube.com/c/AuroraFlightSciences

                        
                     

THANK YOU

Peck.Michael@Aurora.Aero
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