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According to Stratistics MRC, the Global Aerospace Structural Health Monitoring Market
is accounted for $3.1 billion in 2026 and is expected to reach $8.1 billion by 2034
growing at a CAGR of 13% during the forecast period. The Aerospace Structural Health
Monitoring Market encompasses advanced monitoring solutions designed to evaluate
the structural condition of aircraft and aerospace components during service. By
integrating smart sensors, diagnostic software, wireless communication, and Al-
powered analytics, these systems identify structural defects such as fatigue, cracks,
corrosion, and impact damage before they become critical. The technology enables
predictive maintenance, enhances operational reliability, improves passenger safety,
and optimizes maintenance schedules. Increasing investments in next-generation
aircraft, wider use of lightweight composite structures, stricter regulatory compliance,
and the aviation industry's shift toward data-driven maintenance strategies are
accelerating the adoption of structural health monitoring solutions globally.

Market Dynamics:
Driver:
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Increasing Use of Composite Materials in Aircraft

Growing utilization of lightweight composite materials in aerospace structures is
accelerating the need for sophisticated structural monitoring technologies. Unlike
traditional metallic components, composite materials may develop internal defects that
remain invisible during routine inspections, making continuous monitoring increasingly
valuable. Structural health monitoring systems provide early detection of delimitation,
cracks, impact damage, and material fatigue, allowing maintenance personnel to
respond before problems worsen. As aerospace manufacturers prioritize lightweight
construction to improve fuel efficiency and reduce emissions, demand for advanced
monitoring solutions capable of protecting composite airframes continues to increase
across commercial, defense, and space aviation sectors.

Restraint:
High Installation and Implementation Costs

Elevated deployment expenses continue to restrict the adoption of Aerospace Structural
Health Monitoring solutions across the aviation industry. Organizations must invest
heavily in sensing equipment, monitoring software, communication infrastructure,
integration services, and specialized installation procedures. Costs associated with
aircraft certification, maintenance planning, employee training, and retrofitting existing
fleets further increase the overall investment. Budget-conscious operators, particularly
smaller airlines and maintenance organizations, often postpone implementation
because of financial constraints. While structural monitoring technologies deliver long-
term operational benefits and maintenance savings, the considerable upfront
expenditure remains a major obstacle to broader market penetration and faster
technology adoption.

Opportunity:
Advancements in Wireless Sensor Networks and Smart Materials

Technological progress in wireless sensing, intelligent materials, and energy-efficient
monitoring devices is creating substantial opportunities within the Aerospace Structural
Health Monitoring Market. Modern sensor networks offer accurate real-time data
collection while minimizing aircraft weight and installation complexity. Smart materials
with integrated sensing capabilities further enhance the ability to detect cracks, fatigue,
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and structural deformation at an early stage. These innovations support predictive
maintenance strategies, improve operational reliability, and optimize maintenance
planning. As aerospace companies increasingly adopt digital and lightweight
technologies, advanced wireless monitoring solutions are expected to become a key
driver of future market expansion.

Threat:
Economic Uncertainty and Reduced Aerospace Spending

Financial instability and changing economic conditions remain notable threats to the
Aerospace Structural Health Monitoring Market. Airlines and aerospace organizations
facing budget pressures frequently delay investments in advanced maintenance
technologies and fleet improvement programs. Likewise, public spending reductions
may affect defense aviation projects and infrastructure development. These financial
constraints decrease demand for new monitoring systems and postpone implementation
schedules. Market participants must therefore navigate fluctuating investment cycles
while maintaining research, manufacturing, and support capabilities. Persistent
economic uncertainty may reduce technology adoption rates and slow overall growth
within the global aerospace monitoring industry.

Covid-19 Impact:

The Aerospace Structural Health Monitoring Market experienced considerable
disruption during the COVID-19 outbreak because declining air traffic and operational
restrictions forced airlines and aerospace companies to reduce capital spending and
delay maintenance technology investments. Manufacturing activities slowed as supply
chain interruptions, workforce limitations, and component shortages affected production
schedules and aircraft deliveries. Numerous structural monitoring implementation
projects were temporarily suspended while organizations focused on financial stability.
Despite these challenges, the pandemic increased awareness of digital maintenance
strategies, condition-based monitoring, and remote inspection capabilities. As the
aviation industry recovered, demand for advanced structural health monitoring solutions
strengthened to improve operational resilience, maintenance efficiency, and fleet
reliability.

The Hardware segment is expected to be the largest during the forecast period

The Hardware segment is expected to account for the largest market share during the
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forecast period, because it serves as the core infrastructure supporting every aerospace
structural health monitoring system. Advanced sensing devices, data acquisition
equipment, embedded electronics, communication modules, and monitoring hardware
enable the collection of real-time structural information necessary for effective damage
detection and condition assessment. Since every aircraft equipped with SHM
technology requires these physical components, demand remains consistently high
across commercial aviation, defence platforms, and spacecraft. Ongoing advancements
in miniaturized sensors, wireless technologies, and durable electronic systems continue
to reinforce the hardware segment's leading position in the Aerospace Structural Health
Monitoring Market.

The Remaining Useful Life Estimation segment is expected to have the highest CAGR
during the forecast period

Over the forecast period, the Remaining Useful Life Estimation segment is predicted to
witness the highest growth rate, due to the aerospace industry's increasing focus on
predictive maintenance, lifecycle optimization, and data-driven asset management. This
capability uses real-time structural health data, artificial intelligence, machine learning,
and advanced analytics to estimate the remaining operational lifespan of critical aircraft
components before maintenance or replacement is required. It enables operators to
reduce unplanned downtime, optimize maintenance schedules, improve fleet
availability, and lower lifecycle costs. Growing adoption of digital twins, condition-based
maintenance strategies, and intelligent fleet management platforms is expected to
accelerate the demand for remaining useful life estimation solutions across commercial,
defence, and space aviation.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest
market share, supported by its mature aerospace industry, advanced research
capabilities, and widespread implementation of intelligent aircraft maintenance
technologies. The region operates one of the world's largest commercial and defence
aviation fleets, creating consistent demand for structural monitoring systems that
improve safety, reliability, and operational efficiency. Continuous investments in next-
generation aircraft, unmanned systems, and space missions encourage the deployment
of advanced sensing and predictive maintenance solutions. A strong network of
aerospace manufacturers, technology developers, government organizations, and
maintenance providers continues to strengthen North America's leadership in structural
health monitoring adoption.
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Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest
CAGR, due to accelerating aerospace development, expanding airline operations, and
increasing adoption of advanced aircraft maintenance technologies. The region is
witnessing strong investments in commercial aviation, defence aircraft procurement,
unmanned aerial systems, and domestic aerospace manufacturing capabilities. Airlines
and maintenance providers are increasingly implementing predictive maintenance
strategies and intelligent monitoring systems to improve fleet reliability and operational
efficiency. Rising demand for modern aircraft incorporating lightweight composite
materials and digital technologies, combined with supportive government initiatives, is
driving rapid adoption of structural health monitoring solutions throughout the Asia-
Pacific aerospace industry.

Key players in the market

Some of the key players in Aerospace Structural Health Monitoring Market include
Honeywell International Inc., RTX Corporation, Northrop Grumman Corporation, BAE
Systems plc, Safran S.A., Airbus SE, The Boeing Company, Lockheed Martin
Corporation, Curtiss-Wright Corporation, Luna Innovations Incorporated, Acellent
Technologies, Inc., Evident Corporation, HBK (Hottinger Br?el & Kj?r), Kistler Group,
Opsens Solutions Inc., Smart Fibres Ltd., FISO Technologies Inc. and Technobis Fibre
Technologies

Key Developments:

In July 2026, Safran Landing Systems signed a 10-year Support & Services Agreement
with Lufthansa Technik covering Airbus A320, A330, A340, and A350 landing gear and
hydraulic equipment.

In June 2026, Kistler announced a technological cooperation with TEST-FUCHS
Aerospace Systems to combine Kistler's dynamic measurement technologies with
TEST-FUCHS' certified aerospace system integration capabilities.

In December 2025, Honeywell International Inc. has been awarded a $58.79 million
contract modification from the U.S. Department of War for work related to the
automotive gas turbine 1500 engine platform. The modification, identified as PO0026 to
contract W56HZV-20-D-0062, is for program services and systems technical support
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engineering services. This latest award increases the total cumulative value of the
contract to $2.69 billion.
Components Covered:

Hardware

Software

Services

Monitoring Techniques Covered:
Ultrasonic Testing
Acoustic Emission Monitoring
Fiber Optic Sensing
Strain Monitoring
Vibration Monitoring
Guided Wave Monitoring
Thermographic Monitoring

Electromagnetic Monitoring

Sensor Types Covered:
Fiber Bragg Grating Sensors
Piezoelectric Sensors

Strain Gauges
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Accelerometers
MEMS Sensors
Optical Sensors

Temperature Sensors

Installation Types Covered:
Embedded Structural Health Monitoring

Surface-Mounted Structural Health Monitoring

Connectivitys Covered:
Wired
Wireless

Hybrid

Aircraft Types Covered:
Commercial Aircraft
Military Aircraft
Business Jets
General Aviation Aircraft
Helicopters

Unmanned Aerial Vehicles
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Advanced Air Mobility Aircraft

Structure Monitoreds Covered:

Airframe

Wings

Fuselage

Empennage

Landing Gear

Engine & Nacelle

Rotor Blades

Control Surfaces

Material Types Covered:

Metallic Structures

Composite Structures

Hybrid Structures

Damage Detections Covered:

Crack Detection

Delamination Detection

Corrosion Detection
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Fatigue Damage Detection
Impact Damage Detection
Debonding Detection
Buckling Detection

Structural Deformation Detection

Deployment Modes Covered:
Onboard Monitoring

Ground-Based Monitoring

Maintenance Strategys Covered:
Preventive Maintenance
Condition-Based Maintenance

Reliability-Centered Maintenance

Technologies Covered:
Internet of Things
Artificial Intelligence
Machine Learning
Digital Twin

Edge Computing
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Cloud Computing

Big Data Analytics

Applications Covered:
Damage Detection & Localization
Fatigue Life Assessment
Load Monitoring
Corrosion Monitoring
Impact Event Monitoring

Remaining Useful Life Estimation

End Users Covered:
Aircraft OEMs
Airlines
Maintenance, Repair & Overhaul (MRO) Providers
Defense Organizations
Space Agencies

UAV Operators

Regions Covered:

North America
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United States
Canada
Mexico
Europe
United Kingdom
Germany
France
Italy
Spain
Netherlands
Belgium
Sweden
Switzerland
Poland
Rest of Europe
Asia Pacific
China
Japan
India

South Korea
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Australia
Indonesia
Thailand
Malaysia
Singapore
Vietnam
Rest of Asia Pacific
South America
Brazil
Argentina
Colombia
Chile
Peru
Rest of South America
Rest of the World (RoW)
Middle East
Saudi Arabia
United Arab Emirates

Qatar
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Israel

Rest of Middle East
Africa

South Africa

Egypt

Morocco

Rest of Africa

What our report offers:
Market share assessments for the regional and country-level segments
Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,
2032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,
Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market
estimations

Competitive landscaping mapping the key common trends
Company profiling with detailed strategies, financials, and recent developments

Supply chain trends mapping the latest technological advancements

Free Customization Offerings:
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All the customers of this report will be entitled to receive one of the following free
customization options:
Company Profiling
Comprehensive profiling of additional market players (up to 3)
SWOT Analysis of key players (up to 3)
Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as
per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical
presence, and strategic alliances
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(2023-2034) ($MN)

Table 40 Global Aerospace Structural Health Monitoring Market Outlook, By Wings
(2023-2034) ($MN)

Table 41 Global Aerospace Structural Health Monitoring Market Outlook, By Fuselage
(2023-2034) ($MN)

Table 42 Global Aerospace Structural Health Monitoring Market Outlook, By
Empennage (2023-2034) ($MN)

Table 43 Global Aerospace Structural Health Monitoring Market Outlook, By Landing
Gear (2023-2034) ($MN)

Table 44 Global Aerospace Structural Health Monitoring Market Outlook, By Engine &
Nacelle (2023-2034) ($MN)

Table 45 Global Aerospace Structural Health Monitoring Market Outlook, By Rotor
Blades (2023-2034) ($MN)

Table 46 Global Aerospace Structural Health Monitoring Market Outlook, By Control
Surfaces (2023-2034) ($MN)

Table 47 Global Aerospace Structural Health Monitoring Market Outlook, By Material
Type (2023-2034) ($MN)

Table 48 Global Aerospace Structural Health Monitoring Market Outlook, By Metallic
Structures (2023-2034) ($MN)

Table 49 Global Aerospace Structural Health Monitoring Market Outlook, By Composite
Structures (2023-2034) ($MN)

Table 50 Global Aerospace Structural Health Monitoring Market Outlook, By Hybrid
Structures (2023-2034) ($MN)

Table 51 Global Aerospace Structural Health Monitoring Market Outlook, By Damage
Detection (2023-2034) ($MN)

Table 52 Global Aerospace Structural Health Monitoring Market Outlook, By Crack
Detection (2023-2034) ($MN)

Table 53 Global Aerospace Structural Health Monitoring Market Outlook, By
Delamination Detection (2023-2034) ($MN)

Table 54 Global Aerospace Structural Health Monitoring Market Outlook, By Corrosion
Detection (2023-2034) ($MN)

Table 55 Global Aerospace Structural Health Monitoring Market Outlook, By Fatigue
Damage Detection (2023-2034) ($MN)

Table 56 Global Aerospace Structural Health Monitoring Market Outlook, By Impact
Damage Detection (2023-2034) ($MN)

Table 57 Global Aerospace Structural Health Monitoring Market Outlook, By Debonding
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Detection (2023-2034) ($MN)

Table 58 Global Aerospace Structural Health Monitoring Market Outlook, By Buckling
Detection (2023-2034) ($MN)

Table 59 Global Aerospace Structural Health Monitoring Market Outlook, By Structural
Deformation Detection (2023-2034) ($MN)

Table 60 Global Aerospace Structural Health Monitoring Market Outlook, By
Deployment Mode (2023-2034) ($MN)

Table 61 Global Aerospace Structural Health Monitoring Market Outlook, By Onboard
Monitoring (2023-2034) ($MN)

Table 62 Global Aerospace Structural Health Monitoring Market Outlook, By Ground-
Based Monitoring (2023-2034) ($MN)

Table 63 Global Aerospace Structural Health Monitoring Market Outlook, By
Maintenance Strategy (2023-2034) ($MN)

Table 64 Global Aerospace Structural Health Monitoring Market Outlook, By Preventive
Maintenance (2023-2034) ($MN)

Table 65 Global Aerospace Structural Health Monitoring Market Outlook, By Condition-
Based Maintenance (2023-2034) ($MN)

Table 66 Global Aerospace Structural Health Monitoring Market Outlook, By Reliability-
Centered Maintenance (2023-2034) ($MN)

Table 67 Global Aerospace Structural Health Monitoring Market Outlook, By
Technology (2023-2034) ($MN)

Table 68 Global Aerospace Structural Health Monitoring Market Outlook, By Internet of
Things (2023-2034) ($MN)

Table 69 Global Aerospace Structural Health Monitoring Market Outlook, By Atrtificial
Intelligence (Al) (2023-2034) ($MN)

Table 70 Global Aerospace Structural Health Monitoring Market Outlook, By Machine
Learning (ML) (2023-2034) ($MN)

Table 71 Global Aerospace Structural Health Monitoring Market Outlook, By Digital
Twin (2023-2034) ($MN)

Table 72 Global Aerospace Structural Health Monitoring Market Outlook, By Edge
Computing (2023-2034) ($MN)

Table 73 Global Aerospace Structural Health Monitoring Market Outlook, By Cloud
Computing (2023-2034) ($MN)

Table 74 Global Aerospace Structural Health Monitoring Market Outlook, By Big Data
Analytics (2023-2034) ($MN)

Table 75 Global Aerospace Structural Health Monitoring Market Outlook, By
Deployment Mode (2023-2034) ($MN)

Note: Tables for North America, Europe, APAC, South America, and Rest of the World
(RoW) Regions are also represented in the same manner as above.
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| would like to order

Product name: Aerospace Structural Health Monitoring Market Forecasts To 2034 - Global Analysis By

Component (Hardware, Software and Services), Monitoring Technique, Sensor Type,
Installation Type, Connectivity, Aircraft Type, Structure Monitored, Material Type, Damage
Detection, Deployment Mode, Maintenance Strategy, Technology, Application, End User
and By Geography

Product link: https://marketpublishers.com/r/AA3430CDDA79EN.html

Price: US$ 4,150.00 (Single User License / Electronic Delivery)

If you want to order Corporate License or Hard Copy, please, contact our Customer

Service:
info@marketpublishers.com

Payment

To pay by Credit Card (Visa, MasterCard, American Express, PayPal), please, click
button on product page https://marketpublishers.com/r/AA3430CDDA79EN.html
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