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Advanced Composites in Airliners – High Tech or 
High Cost? 
 

An overview of advanced composite repair regimes for airliners and the 
current impact on the insurance claims sector     

 

The increasing use of lightweight composite materials in aircraft manufacturing is passing on significant fuel 
cost savings to the airline operator.  However, claims costs for structural composite damages are much 
greater than their alloy constructed counterparts. For example, a recent incident involving a baggage cart 
collision with a Boeing B777 with an alloy nacelle had claims costs of USD $2.5 million. An almost identical 
incident on a Boeing B787 Dreamliner composite engine nacelle, attracted claims costs in the region of USD 
$10 million; a four-fold increase! This risk brief aims to inform why these costs are much higher by providing a 
high level insight into the repair regimes for advanced composite components.  

 

Airliner Repairs – Alloy vs. Advanced Composite Materials 

The Boeing B787 ‘Dreamliner’ and the Airbus A350 series aircraft are made of approximately 45-50% 
advanced composite materials, while the A380 is approximately 12%. Conversely, alloy constructed aircraft 
may have some composite elements such as winglets and radar radomes usually in the order of 5% of the 
structure. 

Structural damage to an alloy aircraft skin can usually be repaired in-situ using fairly conventional tools and 
materials.  Providing the integrity of the aircraft structure comprising formers and stringers for fuselage (main 
body) and ribs and spars (wings) has not been compromised; then the repair is fairly modest.  Repair must still 
conform to specifications laid down within the original equipment manufacturers (OEM’s) aircraft technical 
manuals.  Availability and training of technicians is widespread globally and equally as well, repair materials 
which can be found at conventional maintenance, repair and overhaul (MRO) organisations. 

Conversely for advanced composite repairs, the availability of trained technicians, specialist tools such as 
large autoclaves (curing ovens) and lay-up moulds, including clean, dry and dust free environments and 
stocks of composite materials with limited shelf-lives; is not as yet well-established globally for MRO’s. Some 
minor repairs such as winglet damage which are line-replaceable units (LRU’s) can be performed in-situ by 
direct one-to-one replacement, where supply stocks permit.  However, if the damage extends to several 
critical structural components, then the aircraft needs to be returned to the Original Equipment Manufacturer 
(OEM) to undertake repairs.  Time is also added to the repair task by having to remove the temporary (jury 
rigged) structural repair that was necessary for the safe flight/transit to the OEM (special approval, which also 
adds significant time, from the OEM’s national regulator being a pre-requisite for such flights). Insurance cover 
is not usually provided for lost time of an aircraft out of service and therefore this cost is bourn directly by the 
airline operator.   

Some specialist advanced composite MRO’s are capable of undertaking repair tasks; however, holding a 
stock of appropriate materials increases overall repair costs. In particular [or “For example”], pre-impregnated 
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resin filled carbon fibre cloths known as ‘pre-pregs’, have a limited shelf life and require specialist refrigeration 
facilities. Technicians require vastly differing skill sets from their colleagues working on alloy repairs. Unlike 
alloy, composite repair tasks need to be undertaken in a controlled environment, i.e., enclosed.  Erecting such 
facilities adds to repair time and cost.  Finally, owing to the physical nature of composite materials, damage is 
not always self-evident by surface inspection alone.  It is therefore necessary to perform Non-Destructive 
Testing (NDT) both pre and post repair to determine the extent of any structural damage that may compromise 
the airframe. Often, the initial estimate for the repair is significantly increased once the results of NDT are 
known and the repair a lot less conservative than was initially conceived.  

 

Conclusion 

Aircraft constructed from advanced composites impart significant fuel saving costs to the airline industry due 
to aircraft weight reductions when compared to equivalent sized alloy aircraft.  Currently this is offset by 
significantly increased claims costs whenever any structural damage is inflicted on the aircraft.  There is no 
doubt that the MRO sector is facing up to the challenges of dealing with increasing numbers of advanced 
composite repair, by investing in staff, technology and specialist material stocks.  However, the numbers and 
global deployment of this capability is not currently meeting demand.  AIG is cognisant of the increased costs 
associated with composite versus alloy repairs and continues to monitor the increasing trend of advanced 
composite versus alloy repairs and their associated cost differentials.   

AIG’s Client Risk Solutions stands ready to help your company manage risk. 

 For inquiries, contact CRS@aig.com 

 For more solutions from AIG please visit Client Risk Solutions at www.aig.com/crs 

 

 

 

 

 

Disclaimer 
The information, suggestions and recommendations contained herein are for general informational purposes only. This information has been compiled 
from sources believed to be reliable.  Risk Consulting Services do not address every possible loss potential, law, rule, regulation, practice or 
procedure.  No warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any such 
service.  Reliance upon, or compliance with, any report in no way guarantees any result, including without limitation the fulfillment of your obligations under 
your insurance policy or as may otherwise be required by any laws, rules or regulations.  No responsibility is assumed for the discovery and/or elimination 
of any hazards that could cause accidents, injury or damage.   The information contained herein should not be construed as financial, accounting, tax or 
legal advice and does not create an attorney-client relationship.   

 
American International Group, Inc. (AIG) is a leading global insurance organization. Founded in 1919, today AIG member companies provide a wide range 
of property casualty insurance, life insurance, retirement products, and other financial services to customers in more than 80 countries and jurisdictions. 
These diverse offerings include products and services that help businesses and individuals protect their assets, manage risks and provide for retirement 
security. AIG common stock is listed on the New York Stock Exchange and the Tokyo Stock Exchange.   

 
Additional information about AIG can be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AIGInsurance | LinkedIn: 
http://www.linkedin.com/company/aig 

 
AIG is the marketing name for the worldwide property-casualty, life and retirement, and general insurance operations of American International Group, Inc. 
For additional information, please visit our website at www.aig.com. All products and services are written or provided by subsidiaries or affiliates of 
American International Group, Inc. Products or services may not be available in all countries, and coverage is subject to actual policy language. Non-
insurance products and services may be provided by independent third parties. Certain property-casualty coverages may be provided by a surplus lines 
insurer. Surplus lines insurers do not generally participate in state guaranty funds, and insureds are therefore not protected by such funds. 
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