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The global Low-Outgassing Adhesives for Spacecraft Applications market size is
predicted to grow from US$ 41.87 million in 2025 to US$ 80.29 million in 2032; it is
expected to grow at a CAGR of 8.6% from 2026 to 2032.

Low-Outgassing Adhesives for Spacecraft Applications are specialty bonding materials
formulated for use in vacuum-sensitive spacecratft, satellite, space payload, space
electronics, optical assembly, solar array, thermal-control and structural-panel
applications. The products are primarily supplied as one-component or two-component
liquid, paste, film or pre-mixed systems based on epoxy, silicone and other specialty
resin chemistries. Their defining performance characteristics include controlled total
mass loss, low collected volatile condensable materials, stable adhesion under thermal
cycling, and compatibility with metals, ceramics, glass, composites, semiconductor
packages and electronic substrates. The research scope mainly covers products with
identifiable bonding functions and documented low-outgassing performance under
ASTM E595, ECSS-related testing or equivalent spacecraft material qualification
requirements. Market volume is measured by the net weight of usable adhesive
systems, with two-component products calculated using the combined weight of resin
and curing agent. The principal downstream categories are electronic board assembly,
microelectronic package assembly, optical payload assembly, solar array assembly,
thermal-control hardware assembly, structural-panel assembly and other spacecraft
component assembly.

Key Findings

Global sales volume reached approximately 22.5 tons in 2025
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Global sales volume is estimated at approximately 25.5 tons in 2026
Average selling prices increased from about US$1,900 per kg to US$1,960 per kg
Epoxy adhesives remain the largest product chemistry by commercial consumption
North America represents the largest regional market and supplier concentration
Market Trends

The Low-Outgassing Adhesives for Spacecraft Applications market is moving from
general-purpose qualified bonding materials toward application-specific formulations
designed for automated satellite manufacturing, high-power electronics, sensitive optical
payloads and extended orbital service. Product development increasingly emphasizes
lower contamination risk, higher thermal conductivity, controlled coefficients of thermal
expansion, improved flexibility under repeated thermal cycling and shorter curing cycles.
Light-curable and accelerated thermal-curing systems are gaining attention in high-
throughput assembly, while established two-component epoxies and space-grade
silicones continue to dominate qualified programs. Customers are also placing greater
importance on batch traceability, controlled packaging, dispensing consistency and test
data generated under specified curing conditions. Large satellite constellations are
increasing aggregate material demand but are simultaneously encouraging lower
adhesive consumption per spacecraft, standardized dispensing processes and larger-
volume procurement contracts. This combination supports steady volume expansion
while concentrating value growth in optical, electrically conductive, thermally conductive
and other highly engineered formulations.

Market Dynamics
Drivers

Growth is supported by rising satellite production, constellation deployment and
replenishment, expanding space-based communications, earth observation and
navigation infrastructure, and increasing electronic and optical payload complexity.
Nearly every spacecraft requires qualified bonding materials for printed circuit board
component staking, sensor installation, optical alignment, thermal interfaces, solar array
fabrication and lightweight panel construction. Higher power density in onboard
electronics is also increasing demand for adhesives that combine low outgassing with
thermal conductivity, electrical insulation or controlled electrical conductivity. More
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stringent contamination-control requirements around cameras, telescopes, laser
systems and infrared sensors further strengthen demand for formulations with verified
total mass loss and condensable volatile performance. The transition from project-
based spacecraft manufacturing toward repeatable production lines additionally
supports more consistent annual procurement.

Restraints

Market expansion is constrained by long qualification cycles, low-volume production
batches and the high cost of maintaining material consistency across specialized
formulations. A product that performs adequately in one spacecraft subsystem may
require separate testing when the substrate, bond-line thickness, curing schedule or
operating temperature changes. Silver fillers, high-purity resins, specialty silicones,
thermally conductive fillers and controlled catalysts increase raw-material costs, while
short shelf lives and refrigerated storage may create waste throughout the supply chain.
Satellite manufacturers are also reluctant to replace established materials after
gualification because formulation changes can trigger renewed testing and program
delays. These factors limit rapid supplier substitution and reduce the ability of lower-cost
general industrial adhesive producers to enter the market.

Opportunities

The strongest opportunities are emerging in low-earth-orbit constellation production,
high-power satellite electronics, optical communications, compact radar payloads,
advanced earth-observation instruments and high-efficiency solar array systems.
Automated dispensing and faster curing create opportunities for materials specifically
optimized for repeatable high-volume assembly rather than traditional manual
application. Thermally conductive and electrically insulating adhesives are positioned to
benefit from higher onboard computing requirements, while optically stable and ultra-low-
contamination formulations are becoming increasingly important around laser terminals,
star trackers and sensitive imaging systems. China, India and other developing space-
manufacturing markets also offer localization opportunities for qualified domestic
materials, although commercial acceptance will depend on product-level test data,
manufacturing traceability and long-term spacecraft program validation.

Challenges

The principal challenge is maintaining repeatable performance across formulation
batches, packaging sizes and customer-specific curing conditions. Low-outgassing test
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results can vary with cure temperature, cure duration, post-baking, specimen thickness
and handling, making simple product-level claims insufficient for many programs.
Suppliers must also manage limited production runs without sacrificing purity,
homogeneity or documentation quality. Export controls, defense-related procurement
restrictions and confidential spacecraft material lists can restrict cross-border market
access and reduce transparency. In addition, rapid changes in satellite design may alter
adhesive consumption per spacecraft, while constellation operators continue to
pressure suppliers for lower costs, shorter lead times and more scalable packaging
formats.

Industry Chain Analysis

The upstream industry consists of high-purity epoxy resins, silicone polymers, curing
agents, catalysts, toughening agents, coupling agents, electrically conductive silver
fillers, thermally conductive ceramic fillers and specialty pigments. Material purity,
moisture control, ionic contamination and filler particle distribution directly affect
outgassing behavior and long-term reliability. Midstream producers formulate, mix,
degas, filter, package and test finished adhesive systems. Their value creation is
concentrated in formulation expertise, process control, application engineering,
documentation and qualification support rather than bulk chemical conversion.
Production equipment is generally not the main capacity constraint; qualified formulation
control, customer approval and batch consistency are more important.

Downstream customers include spacecraft prime contractors, satellite manufacturers,
electronic module assemblers, semiconductor packaging operations, optical payload
integrators, solar array manufacturers and structural-panel producers. Materials
normally pass through design selection, coupon testing, process validation and program-
specific approval before routine procurement begins. High-value products are often sold
in small cartridges, syringes or kits, while standardized constellation production can
support larger packages and automated dispensing. Profitability is generally higher in
conductive, optical and advanced thermal formulations, whereas standard structural
epoxies and silicones face greater pricing pressure from larger-volume contracts.

Segment Insights

Epoxy Adhesives account for the largest commercial segment because they are widely

used in electronic component staking, die attach, optical positioning, insert bonding and
structural assembly. Their high bond strength, dimensional stability and broad substrate
compatibility support use across multiple spacecraft subsystems. Two-component
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ambient-curing and thermally cured epoxies remain the most established formats.
Silicone Adhesives represent the second major segment and are particularly important
where flexibility, thermal-cycle resistance, optical transparency or solar-array
compatibility is required. Their lower modulus helps reduce stress between dissimilar
materials, although mechanical strength is generally lower than that of structural
epoxies.

Other Resin Adhesives remain a smaller and more specialized segment. This group
contains proprietary light-curable, acrylic, polyurethane, polyimide and modified resin
systems for applications where rapid processing, extreme-temperature resistance or
unusual substrate combinations are required. By function, mechanical fixation
adhesives account for the broadest volume base, while electrical interconnection,
optical bonding and thermal-transfer adhesives generate higher average selling prices.
Light-curable products are expanding from a small base as spacecraft manufacturers
seek shorter assembly cycles, but qualification depth and shadowed bond areas
continue to limit their use.

Downstream Market Opportunities

Electronic Board Assembly represents the broadest recurring application because
printed circuit board components require mechanical reinforcement against vibration,
launch shock and thermal cycling. Microelectronic Package Assembly offers higher-
value opportunities for conductive and thermally managed die-attach materials. Optical
Payload Assembly is becoming increasingly attractive as space cameras, telescopes,
laser communication terminals and precision sensors require low-contamination
bonding near sensitive surfaces. Solar Array Assembly remains an established silicone
application, while Thermal Control Hardware Assembly is benefiting from higher
spacecraft power density. Structural Panel Assembly provides stable demand for low-
density insert-bonding and panel-construction materials, particularly in lightweight
satellite platforms.

Regional Insights

North America remains the largest regional market, supported by the concentration of
satellite manufacturers, space-system integrators, defense programs and established
specialty adhesive producers in the United States. The region has the broadest
commercial range of qualified epoxy, silicone, optical, conductive and thermally
conductive products. Europe maintains a strong position in ECSS-qualified materials,
space-grade silicones, specialty epoxies and high-reliability optical bonding, with
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Germany and the United Kingdom forming important supplier bases. European demand
is supported by institutional spacecraft programs, commercial satellite manufacturing
and advanced scientific payload development.

Asia-Pacific is expected to expand faster than mature Western markets as satellite
manufacturing capacity increases in China, Japan and India. Japan has established
capabilities in specialty silicone and precision electronic adhesives, while China and
India are strengthening domestic spacecraft supply chains. However, publicly
documented product-level qualification remains less extensive for many Asian suppliers,
which supports continued use of imported materials in high-sensitivity programs. South
Korea, China Taiwan and Southeast Asia currently play larger roles in electronic
materials, component manufacturing and distribution than in independently qualified
spacecraft low-outgassing adhesive production.

Competitive Landscape Analysis

The competitive landscape combines diversified global chemical groups with specialist
adhesive formulators. Large suppliers such as Henkel, 3M, H.B. Fuller, Huntsman,
Momentive, Dow and Avantor benefit from broad resin platforms, global application
support, established quality systems and long-standing aerospace customer
relationships. Specialist companies such as Master Bond, Meridian Adhesives Group,
Dymax, APTEK Laboratories, Al Technology, Creative Materials, Atom Adhesives and
EpoxySet compete through formulation depth, rapid customization, optical and
electronic expertise, and detailed product-level test data. Space-grade silicone suppliers
maintain advantages in thermal-cycle resistance and solar-array applications, while
conductive adhesive specialists compete on electrical resistance, filler technology and
package-level reliability. Competition is therefore based less on bulk capacity and more
on qualification history, application engineering, batch consistency, documentation,
packaging flexibility and the ability to support customer-specific curing processes.
Supplier replacement remains difficult once a material is embedded in a qualified
spacecraft design, giving established products durable positions while creating high
entry barriers for new manufacturers.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Low-Outgassing Adhesives for
Spacecraft Applications Industry Forecast” looks at past sales and reviews total world
Low-Outgassing Adhesives for Spacecraft Applications sales in 2025, providing a
comprehensive analysis by region and market sector of projected Low-Outgassing

Global Low-Outgassing Adhesives for Spacecraft Applications Market Growth 2026-2032


https://marketpublishers.com/report/coatings-adhesives-sealants/adhesives-n-sealants/global-low-outgassing-adhesives-4-spacecraft-applications-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

Adhesives for Spacecraft Applications sales for 2026 through 2032. With Low-
Outgassing Adhesives for Spacecraft Applications sales broken down by region, market
sector and sub-sector, this report provides a detailed analysis in US$ millions of the
world Low-Outgassing Adhesives for Spacecraft Applications industry.

This Insight Report provides a comprehensive analysis of the global Low-Outgassing
Adhesives for Spacecraft Applications landscape and highlights key trends related to
product segmentation, company formation, revenue, and market share, latest
development, and M&A activity. This report also analyzes the strategies of leading
global companies with a focus on Low-Outgassing Adhesives for Spacecraft
Applications portfolios and capabilities, market entry strategies, market positions, and
geographic footprints, to better understand these firms’ unique position in an
accelerating global Low-Outgassing Adhesives for Spacecraft Applications market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Low-Outgassing Adhesives for Spacecraft Applications
and breaks down the forecast by Type, by Application, geography, and market size to
highlight emerging pockets of opportunity. With a transparent methodology based on
hundreds of bottom-up qualitative and quantitative market inputs, this study forecast
offers a highly nuanced view of the current state and future trajectory in the global Low-
Outgassing Adhesives for Spacecraft Applications.

This report presents a comprehensive overview, market shares, and growth
opportunities of Low-Outgassing Adhesives for Spacecraft Applications market by
product type, application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Epoxy Adhesives
Silicone Adhesives

Other Resin Adhesives

Segmentation by Curing Mechanism:
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Ambient Chemical Cure
Thermal Cure
Light Cure

Other Cure Systems

Segmentation by Application:
Electronic Board Assembly
Microelectronic Package Assembly
Optical Payload Assembly
Solar Array Assembly
Thermal Control Hardware Assembly
Structural Panel Assembly

Other

This report also splits the market by region:
Americas
United States
Canada
Mexico

Brazil
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APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe
Germany
France
UK
Italy
Russia
Middle East & Africa
Egypt
South Africa
Israel
Turkey

GCC Countries

Global Low-Outgassing Adhesives for Spacecraft Applications Market Growth 2026-2032


https://marketpublishers.com/report/coatings-adhesives-sealants/adhesives-n-sealants/global-low-outgassing-adhesives-4-spacecraft-applications-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

The below companies that are profiled have been selected based on inputs gathered
from primary experts and analysing the company's coverage, product portfolio, its
market penetration.

Henkel AG & Co. KGaA

3M Company

H.B. Fuller Company

Huntsman Corporation

Momentive Performance Materials Inc.

Dow Inc.

Avantor, Inc.

Meridian Adhesives Group, LLC

Master Bond Inc.

Dymax Corporation

Appli-Tec, Inc.

Atom Adhesives Inc.

EpoxySet, Inc.

Permabond Engineering Adhesives Ltd.

Kohesi Bond

Aremco Products, Inc.

APTEK Laboratories, Inc.

Al Technology, Inc.
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Creative Materials, Inc.
Graco Supply Company
Wacker Chemie AG
CHT Germany GmbH
Sunstar Engineering Inc.
DAIZO CORPORATION
Parker-Hannifin Corporation
Summers Optical

MG Chemicals
Cotronics Corporation
ELANTAS GmbH

Shin-Etsu Chemical Co., Ltd.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Low-Outgassing Adhesives for
Spacecraft Applications market?

What factors are driving Low-Outgassing Adhesives for Spacecraft Applications
market growth, globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Low-Outgassing Adhesives for Spacecraft Applications market
opportunities vary by end market size?
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How does Low-Outgassing Adhesives for Spacecraft Applications break out by
Type, by Application?
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