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Objective: Demonstrate acceptable
means of compliance for fatigue,
damage tolerance and static strength
substantiation of composite airframe
structures

Goal: Produce a guideline FAA
document which demonstrates a “best
practice” procedure for full-scale testing
protocols for composite airframe
structures with examples

n

yyyyyyyyyyyyyyyyyyyyyyyyyy

Guidelines for Damage Tolerance
Testing and Analysis Protocols for
Full-Scale Composite Airframe
Structures
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Objective: characterize the fluid
ingression phenomenon in composite
sandwich structures as well as
document the damage mechanisms
which allow the fluid ingression to
propagate and potentially degrade the
structural performance. In addition, this
research should be able to identify
potential areas which should be
monitored during routine aircraft
service and provide awareness of the
fluid ingression phenomenon as related
to continued airworthiness.




Objective: Provide industry with a

better understanding of how
composite aircraft structures age.

This investigation will use
destructive inspection and
mechanical testing compared to
baseline data at the time of
certification. Full-scale testing will
assess remaining residual fatigue
life after being in service

for years.



Objective: Investigate issues
related to the structural integrity
of bonded joints which may occur
during manufacturing and
operation.

Damage tolerance and effects of
defects will be investigated.
These integrity issues are
categorized under concerns on
the adhesive in the areas of
adhesive, bondline and
adherend.

Disbond in Joint
Between Fuselage
Halves

Sandwich

Construction

- Halves Bonded
Along Top and
Bottom C-L

Vertical Load



Obijective: Develop essential

information on the nature of the
controls required at the producer level
to assure the continuation of stable and
reliable composite raw materials for

aerospace.

Develo
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Cycle of Material Usage

pment
Application/ > Material & Process > Qualification(s)/
Drawing Screening/Downselect Design Allowables

Engineering Documentation

Material Specification
w/ Approved Suppliers

>

Process Specification w/
Approved Processors

Material Procurement

l

Part F

Material > Manufac_turerTest > Shipping/
Manufacture of Material Storage

abrication

User_Test of > Part_ _ > Traveler Coupon > Sucqess_ful
Material Fabrication Test/NDT Application




Objective: Gain a multi-level
understanding of strain rate
sensitivity as related to
crashworthiness.

The strain rate sensitivity will be
generated at the materials level.
These properties will be used in a
crash analysis simulation. The
ultimate goal will be to obtain a
validated crash model for
composite applications.

<#



Objective: Assess the effects of

different variables on the static and
fatigue performance of scarf repairs
applied to composite laminates and
address flight standards need related to
composite technician training
requirements.
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Meaterial ane Structural Characterization

element
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/ repair / damage tolerance
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