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NASA Hypersonic program 1988  -1995
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Automation Implemented by Early 2000s

Each of you use these for Less Woriot More Work

Import GFEM
cSEtSYSYyiaX LINPLISNIOASaAE 2R OF asSazX

Extract FEA force
¢ element Nx, Ny, Nxy.. Per load case

Assign analysis failure criteria
¢ stiffened panel crippling

Setup Material Database
¢ complicated laminate allowables

Resolve negative margins
¢ new loads drop

Size to reduce weight
¢ quickly find optimum design

Update GFEM update
¢ properties (PSHELLS/PCOMPS/PBARS)

lterate with FEAC HyperFEA®
¢ converge internal load paths

Generate Stress Reports

¢ Excel, Word example calcs with formulas
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A Lot of Structural
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Joints are Analyzed & Sized with HyperX
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g~ | Blue Origin New Glenn Launch Vehicle e A lot of Rocket Structure Analyzed and
"W Sjzed with HyperSizer/HyperX
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"I_‘ ‘ Boeing Phantom Works, Aerospace & Defense e Paul Dufour: Technical Fellow

A HyperX/HyperSizer at Boeing Phantom Works

Spatl.al arrgng_ement of part fe.atures Local §|Zlng pockfbiy-pocket, Sizing of fittings, joints,
via rapid sizing trade studies stiffener-by-stiffener g
_ . _ : : . : transitions, cutouts
HyperSizeEmeareptimization HyperSizebDiscreteoptimization

HyperX /| HyperSizer at Boeing Phantom

Works

Paul Dufour: Technical Fellow

Boeing Phantom Works — Aerospace &
Defense

PHANTOM WORKS

Approved for Public Release, Distribution Unlimited.
Copyright © 2023 Boeing. All rights reserved. Not subject to U.S. Export Administration Regulations (EAR) (15 C.F.R. Parts 730-774) or U.S. International Traffic in Arms Regulations (ITAR), (22 C.F.R. Parts 120-130) 20
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<L |RADIA & Blake Berk: Structural Analysis Engineer
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{,—‘ ‘ General Atomics e Jonathan Russell: Airframe Lead for Sea Guardian MQ -9B

A Airframe Certification of MEQB Remotely Piloted Aircraft using HyperX

Failure Modes

* Native HyperX

methods became the
standard for MQ-9B

Airframe Certification of MQ-9B Remotely
Piloted Aircraft using HyperX

Jonathan Russell: Airframe Lead for Sea
Guardian MQ9B

General Atomics - Unmanned Aircraft
Systems (UAS)
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EOS Aircraft e Donn Hethcock: Engineering Technical Fellow
A Using HyperX to Define Aerostructures for Sustainable Regional Transport Aircraft
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Using HyperX to Define Aerostructure for
Sustainable Regional Transport Aircraft

Donn Hethcock: Aerospace Structures

EOS Aero - Electric Regional Aircraft
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NASA Langley e Dave Paddock: Senior Aerospace Engineer
A Buckling Analysis of Complex Spacecraft Structure
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5.4-m Ruag
Payload
Fairing

ARV

Buckling Analysis of Complex Spacecraft ICPS
Structure with Lighter Weight

Dave Paddock: Senior Aerospace Engineer

NASA Langley Research Center
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