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Nlost alloys cannot

survive such high
cemperatures

Most alloys used in aerospace and defense,
even those specifically designed for high-
temperature applications, do not possess
temperature tolerance at that scale.

Consequently, in such environments, these
materials must be used in conjunction with

Intensive cooling systems. 7
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Alloy Melting Point

Temperature
iINnside an aircraft
engine
Temperature
INside a hypersonic
missile
, 1,500 °C
Nickel Tungsten
Aluminum-Nickel 1,385 °C
Aluminum-Cadmium 1,377 °C
Nickel-Vanadium 1,200 °C




The available alloys and cooling methods are good but not good
enough

Specific Strength

Aluminium Alloy

Temperature

Fig. Temperature vs Specific Strength for
Aerospace Metals

Nickel-based alloys have been observed to
exhibit the most stable performance at
elevated temperatures and are therefore the
most commonly-used materials in jet engines.

www.composights.com | © composights. All Rights Reserved.

However, as noted earlier, even nickel-based
alloys alone are insufficient to withstand such
extreme temperatures and must be
supplemented with additional cooling and
temperature control strategies.

S . .
.: Air Flow Based Cooling

——

- Liquid-Based Cooling

(Active Temperature Control Methods)

L.y

sx¥ Thermal Barrier Coatings (TBCs)

Use of High Heat-Resistance
Materials like CMCs
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| Passive temperature control methods are more effective at elevated temperatures

and maintain system simplicity by eliminating the need for additional subsystems.

» Simple Integration * High heat . Significant cooling » Can withstand ultra- !
absorption . capacity high temperatures |
. Effective on A S (more than 2,000 °C);
localized hotspots « Stable temperature * Improves part life
control « Lightweight vs metals
« Reduces overall « Adds weight and  Prone to * High cost
engine efficiency complexity cracking/spallation
. Limited cooling at + Risk of leakage « Performance « Complex to
extreme degrades over time manufacture
temperatures

www.composights.com | © composights. All Rights Reserved.



'@omposights

Whether through active cooling methods or ceramic coatings, neither approach

matches the performance of Ceramic Matrix Composites (CMCs) in UHT applications.
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Ceramic matrix composites (CMCs) not
only exhibit higher melting points than
conventional high-temperature alloys but
also deliver superior performance at
elevated temperatures without
necessitating additional system
integration.

They further offer advantages such as
significant weight reduction.

TBCs, including thermal Ceramic
coatings, are effective in providing
thermal insulation and oxidation
resistance; however, they remain
dependent on active cooling strategies
and are ultimately constrained by the
temperature limits of the underlying
metallic substrate to which they are
applied..
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~50% lighter
than their metal
counterparts

Ability to operate
at up to 40%
higher
temperature
than common
nickel

superalloys
|

No need of
additional liguid-
cooling or air-

coolingrsrystems

Less brittleness
as compared to
traditional
ceramic
materials

~75% low
coefficient of
thermal
expansion, as
compared to the
metal
alternatives

Up to 4x higher

acoustic
damping
capacity

The use of CMC-based components represents one of the most efficient
solutions for high-temperature applications in aerospace and defense,
with cost and manufacturing complexity being the primary trade-offs.
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@OmPOS'g ° Between the Aerospace and Defense domains, defense dominates the demand for
high-temperature CMCs.

~35% of the global demand for High- ~65% of the global demand for High-
temperature CMCs comes from the temperature CMCs comes from the defense
aerospace industry, with aircraft engines industry, with hypersonic vehicles being the
being the primary application area. primary application area.

Aircraft Engine Hypersonic Vehicle
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150/0 Fuel Savings, 300/o0 Weight
Reduction & More to Offer in Real-world Use

Cases

Nickel superalloy turbine blades required heavy cooling systems, limiting operating
temperatures and fuel efficiency.

>

SiC/SiC CMC vanes & blades in GE9X, LEAP engines run. 300°F hotter,
saving 15% fuel, reducing 1,400 tons of CO, per aircraft/year

Nickel superalloy turbine blades required heavy cooling systems, limiting operating
temperatures and fuel efficiency.

The F-35 and B-21 programs utilize SiC/SiC ceramic matrix composites
(CMCs) in exhaust components, enabling approximately 30% weight reduction,
improved stealth characteristics, and a twofold increase in service life
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Top Applications of
CMCs in Aircraft

ENngine

Engine shrouds represent the
largest application of CMCs In aircraft
engines, followed by exhaust nozzles,
turbine blades, and combustor

lINiNgs. 7
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The majority of engine demand is concentrated around models which have
already incorporated CMC parts.

A0 000+

Aircraft engines are expected to be
delivered globally in the next ]

yvears, according to Stratview

Research.
~B600/0

: : : CMC Nozzle in PW1100G
of this demand is expected to be concentrated in

the LEAP and PWwW11 S engines, both of
which already incorporate CMC components
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All the newer variants of Aircraft Engines have a higher number of CMC parts compared to
the previous models and offer substantial performance benefits

Key Benefits of Key Benefits of A Key Benefits of

@‘) LEAP Engine over GE’s Passport over "’J@; GE9x Engine over

CFM 56 Engine CF34-3 ) GE90 Engine

Properties LEAP Engine GE’s Passport GE9x Engine

@ CMC Parts 1 component, 18 parts 3 components, 15 parts 5 components, 107 parts

A1 Fuel Efficiency 1 15% Higher P 17% Higher " 10% Higher

NOx Emission J, 50% Lower J, 50% Lower J, 55% Lower

CO, Emission J, 15% Reduction J, 17% Reduction J, 10% Reduction
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Top Applications of
CMCs in Defense

Leading edges of Hypersonic
Vehicles, Combat Alircraft
underwings, control vanes, etc,, are
among the top high-temp
applications of CMCs in the defense
domain.

Some of these applications have
been proven to withstand speeds up Leading Edges in Hypersonic
to Mach 5 and temperatures up to Vehicles
2,400°C. 7
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@ﬂposights All Active and Under-development Hypersonic Missile Programs
have a dependency on CMC

COUNTRY | PROGRAM NAME TYPE

STATUS (2026)

US

AGM-183AARRW

Air-launched HGV

Testing

LRHW (Dark Eagle)

Land-based HGV

Pre-operational

\

CPS Naval HGV Testing
HACM HCM(scramijet) Testing
HAWC HCM Tested
\
f
China DF-ZF(WU-14) HGV Limited operational
DF-17 MRBM+HGV Operational

Starry Sky-2

HCM(waverider)

Experimental

YJ-21

Anti-ship hypersonic

Early deployment
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COUNTRY | PROGRAM NAME TYPE STATUS (2026)
4 N
Russia Avangard HGV Operational
- Kinzhal(Kh-47M2) Air-launched ballistic Operational
Zircon(3M22) HCM Operational/Early
Gremlin(GZUR) HCM Testing
\- Y,
4 ™
HVGP HGV Development
HVGP(Block upgrades) HGV Development
A J
-
North Hwasong-8 HGV Testing
Korea
Hypersonic IRBM variants HGV Testing
Hypersonic IRBM variants HGV Testing
\ y
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COUNTRY | PROGRAM NAME STATUS (2026)
p
France
I I V-MaX HGV Testing
\_
4
Australia
i - SCIFIRE HCM Testing
\
Fattah HGV (claimed) Claimed operational
\_

/
South Korea

///.\\\ Hycore [ HyFly HCM Early development
N
\
India HSTDV HCMtech Testing
B s BrahMos-lII HCM Development
\_
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(Cempesss (e ey players and their Product Portfolios

100% of the high-temperature CMC Z 9 = =
applications use either C/C or SiC/SiC é " § 2 v
Composites, and the table provides an T = O 2 -
overview of the presence of major players in ff) S< e
those verticals @) ;;:& é

sic Silicon Carbide / Silicon Carbide o o

ox Oxide / Oxide

c/ic Carbon / Carbon

O

©O O

otH Other Products

O
O
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GE Aerospace

Honeywell

N7

nE Collins Aerospace

AnRTX Business

3 out of the 5
Top Players

TOD 5 MarKEBS (by reglon) inthematrﬁzt@:basedm

Catering to the Global Demand for Ceramic Matrix Compaosites

and defense sector, substantial federal investments in next-generation
braking systems and hypersonic technologies, and the presence of
leading CMC manufacturers and research institutions.

US accounting for ~300/o of the market
’ In the United States, demand for CMCs is driven by a robust aerospace
C
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Conclusion: Converging Forces Driving the Demand

KEY DEMAND DRIVERS

CMC Market Growth for High-Temperature

Extreme Temperature Requirements Applications in Aerospace & Defense (US$ Mn)
Jet engines (~2300°C) and hypersonic vehicles (1600-2200°C) exceed metal

limits

Superior Performance Advantages

~50% weight savings, 40%+ higher operating temperatures, no cooling systems $
350 Mn 500+ Mn

»

in 2026 in 2030F
Proven Real-World Adoption
GE9X (107 CMC parts), F-35, B-21, LEAP engines — validated in service
Fuel Efficiency & Emission Mandates Driven by several supporting factors, demand for CMCs in high-
15-17% fuel savings and 50-55% lower NOx emissions with CMC-equipped temperatu re aerospace and defense applications Is expected to

engines

grow at a CAGR of over 9% through 2030, according to
Stratview Research.

40,000+ Engine Deliveries Pipeline
~60% concentrated in CMC-equipped LEAP and PWT1100G platforms

Source: Stratview Research [ © All rights reserved | www.stratviewresearch.com
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About Us:

Stratview Research

Strategic Insights Delivered

Stratview Research is a leading market intelligence and
custom consulting firm specializing in high-growth
iIndustries. With deep domain expertise in Mobility and
Chemicals & Materials, we help clients navigate complex
markets with actionable intelligence.

CORE DOMAIN EXPERTISE

[V [e] o11114Y; Chemicals & Materials

OTHER DOMAINS SERVED

Energy & Power Semiconductor & IT

Consumer Goods
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Our Services

Custom Consulting

Tailored strategic research for your specific
business challenges in Aerospace and
Chemicals domains.

Competitive Intelligence
Profiling key players, tracking technology
developments, and mapping supply
chains.

Due Diligence

Commercial due diligence supporting
M&A transactions and investment
decisions.

Get in Touch

Website: www.stratviewresearch.com
Phone: +1-313-307-4176
Email: sales@stratviewresearch.com

Market Assessment
In-depth sizing, segmentation,
forecasting, and competitive
benchmarking across key verticals.

Market Entry Strategy

Helping companies identify opportunities
and plan market entry in targeted
geographies.

Opportunity Screening
Systematic evaluation of growth
opportunities across Aerospace and
Chemicals markets.
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