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Fracture Mechanics & Fatigue Crack Growth Analysis Software
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Integrated modules with user-friendly graphical interfaces: AT .
e Calculate fatigue crack growth life, critical crack size, or stress intensity e m

« Store, retrieve, and curve-fit fatigue crack growth and fracture toughnes: \

e 2-D boundary element program to calculate SIFs and stresses
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Award Winning. NASGRO received the 2003 NASA Software of the Year Award and a 2003 R&D 100
Award as one of the 100 most technologically significant new products of the year.
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History. NASGRO has been under continuous development for over 20 years. The software is now
developed jointly by SWRI® and NASA under a Space Act Agreement, with additional support from the FAA,
the European Space Agency, and the NASGRO Consortium. NASGRO has over 1700 users in 40 countries.
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Improvements. NASGRO 5 is significantly improved over earlier versions, including many new K solutions,
increased speed, new GUIs, residual strength diagrams, spectrum editing, additional spectrum formats,
temperature effects, cyclic shakedown models, a revised material database, an improved threshold equation,
cycle counting algorithms, an elastic-plastic analysis module, a crack initiation module, and multiple run
capability. The current production version is NASGRO 5.0.
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Future. NASGRO 5.1 is now under development. Plans for future versions include additional new K
solutions, residual stress effects, additional crack growth equations, time-dependent crack growth, GUI
enhancements, probabilistic methods, and more.
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Availability. A perpetual license for an individual copy of NASGRO 5.0 is available from SwRI. The
software runs on all Windows platforms. User support is available through the NASGRO web site, and short
courses are available. Organizations with several users should consider a site license or participation in the
NASGRO Consortium.
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NASGRO Consortium. Consortium participants receive many benefits, including automatic upgrades and
direct influence over future NASGRO capabilities. Current participants are:
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e Airbus e Honeywell e Siemens Power Generation
e Boeing e Israel Aerospace Industries e Sikorsky

e Bombardier Aerospace e Lockheed Martin e Volvo Aero

e Embraer e Mitsubishi Heavy Industries

e Hamilton Sundstrand e Northrop Grumman

Information. For more information, a free demo version, or a NASGRO license, go to www.nasgro.swri.org.
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60 different K solutions
Uniform tension/bend/pressure
Univariant/bivariant weight function
User-defined
NASBEM-based
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Multiple crack growth equations
NASGRO, Walker

Tabular input data
Temperature effects
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Multiple load interaction models
Non-interaction
Generalized Willenborg
Chang-Willenborg
Constant closure
Strip-yield crack closure
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Generalized Willenborg
Chang-Willenborg

BHAE
TIRBRRYAE
Multiple load history input formats
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Range-pair and rainflow cycle counting
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Multiple analysis options

Calculate K, life, da/dN
Critical initial or final crack size
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Cyclic shakedown for local plasticity
REEMNERRE

EZNASFLA Crack Growth Analysis - ]=1E3]
Fie Options Tooks Help
[5] eometry WEGaumTahles | .| Material | [ Load Biocks | | bwBuidSchedue | FjoutputOgtions | £% Computations |
[Surtace Cracks x| [SE17 - in plate. weight function soln | Save cack case diagram to file

el Initial flaws option

sC17 Niroent | @ User ety
Jwidh  MASA 4 NDE
Crack o oftset, B

Iritial faw size, a

Sﬂ
‘% - Iritial a/c
02< Wiz 1
0< fNi < .
3 Stress input

" Remote tens.

a Crack plane stress defintion fiom
0= < < 4 ¢ Tensionbend ¢ Polpnomial & Lser input ' Crack plane
X=xit Shakedawn chaice
= ”{ &1 C 20304 None & Automatic ¢ Full syclic
o t i=0,1,2,3 -
W b SOstess || Ramberg-Osgood cosflicient
lale Famberg-Osgaod exporent
T  RambergOsgood yield stress
M S(x) N W < > Elastic modulus
c Paissan ratio
a x 2c ;“ i i —
F & B
PR PR
Press F1 For context-sensitive help, F2 for general help LEFM Us  Modfied  12:20:33

GUI for Surface Crack Weight Function Solution
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Elastic-plastic crack growth analysis
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Sustained-load crack growth analysis for glass
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User-friendly graphical interface
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Interactive and batch modes
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MATERIAL PROPERTY MODULE

Store, retrieve, and curve fit data
Fatigue crack growth, fracture toughness
Both English and SI units
Existing database contains extensive data
Almost 500 metallic materials
3000 sets of FCG data
6000 fracture toughness points
Search, plot, and fit data to equation
NASGRO, Walker, cubic spline
Users can add their own data to the database
User-friendly graphical interface
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BOUNDARY ELEMENT MODULE

Calculate K for any 2-D geometry, loading
including curved cracks, mixed mode loading
Generate tables of K for use in NASFLA
Calculate stress fields in uncracked 2D body
State-of-the-art BEM computational engine

BEM Analysis for Inclined
Cracks and Stiffened Panel



User-friendly data input interface
CAD mouse tools for model building
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