
A Robust Health Management System A Robust Health Management System 
for Composite Airframe Structures.for Composite Airframe Structures.o Co pos te a e St uctu es.o Co pos te a e St uctu es.

PrognosticsPrognostics
Cecilia Larrosa
Fu-Kuo Chang



Motivation
Development of a consolidated health management system will result in:

• Low cost maintenance: inspection and maintenance schedules will be more 

efficient, cutting off unnecessary inspection costs

• Damage Tolerance: the structure’s damage tolerance is evaluated at each major 

event, not only at the design stage.

• Safety: a more accurate life prediction and damage propagation that will help 

make better decisions.



Statement of Work
LINK/INTERFACE

Develop an interface that links diagnostic 
data into the prognostics simulation

Damage characterization

Translation to progressive FEA

PROGNOSTICS

Given a load, calculate structural strength by 
estimating damage propagation thru FEA

Static LoadingStatic Loading

Fatigue loading

Impact loading

MANAGEMENTMANAGEMENT

Iterate thru future loads, estimating damage 
using some statistical simulation

Damage characteristics

Statistical model



PROGNOSTICS

Current Work
PROGNOSTICS

Given a load, calculate structural strength by 
estimating damage propagation thru FEA

Fatigue loadingFatigue loading

Method of Approach

What model do we need? 
- Need a micro-scale model.
- We would like a completeWe would like a complete 

mechanistic fracture mechanics 
approach. 

- We also want a ply based 
model, not a laminate based 
model. 

- Minimize the experiments 
needed to characterize material 
response. 



Results 
Static Laminate response 

Case 1 :   [0/90]4s

T800, [0/90]8
plate with a whole.

Damage propagation by ply
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