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Abstracts

The global Low-Outgassing Silicone market size is expected to reach $ 256 million by

2032, rising at a market growth of 8.3% CAGR during the forecast period (2026-2032).

Low-Outgassing Silicone refers to specialty silicone materials engineered to minimize

volatile release under vacuum, elevated-temperature or contamination-sensitive

operating conditions. The market covers low-outgassing silicone adhesives, sealants,

potting and encapsulation compounds, coatings, elastomers, thermal interface materials

and other silicone-based functional materials supplied in flowable liquid, paste, gel or

pre-cured solid forms. Qualification is generally linked to total mass loss and

condensable volatile performance, with ASTM E595 serving as a major vacuum-

outgassing test method and ECSS-Q-ST-70-02C providing an important European

space-material screening framework. NASA’s database evaluates TML and CVCM

under ASTM E595, while commonly used spacecraft screening criteria center on TML

below 1.0% and CVCM below 0.10%. The market primarily serves satellites, spacecraft,

launch systems, aerospace and defense electronics, semiconductor and vacuum

equipment, precision optics, sensors and other high-reliability electronics where

molecular contamination can impair optical, electrical, thermal or mechanical

performance.

Key Findings

The global weighted average selling price was approximately US$1,500–2,500/kg in

2025.The industry-wide gross margin was approximately 40%–50%.Space-related

applications accounted for around 60% of global demand in 2025.North America was

the largest high-value demand and supply region.Satellite thermal management and
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high-vacuum equipment are key growth applications.

Market Trends

The most important technology trend is the transition from single-purpose low-

outgassing RTV materials toward multifunctional formulations. Established aerospace

products already combine low outgassing with low-temperature flexibility, electrical

conductivity or thermal insulation, while newer product development increasingly

integrates heat dissipation and contamination control into silicone-based thermal

interface materials. WACKER’s aerospace portfolio, for example, includes two-

component addition-curing silicone rubbers designed for satellite solar-array bonding

and antistatic applications, demonstrating how functional integration has become central

to product differentiation.

Another important trend is broader geographic participation. Japan has moved beyond

generic low-molecular-weight-siloxane control toward clearly documented aerospace

low-outgassing products, including one-component room-temperature-cure grades with

ASTM E595 TML and CVCM values. Taiwan is also moving into qualified aerospace

thermal-management products, indicating that Asia is becoming more relevant not only

as a manufacturing base but also as a source of specialized formulations.

Market Dynamics

Drivers

The primary demand driver is the increasing number and complexity of satellites, launch

vehicles and spacecraft electronics. Higher component density, more optical and

sensing payloads, and greater thermal loads increase the cost of molecular

contamination and place tighter requirements on adhesives, sealants, encapsulants and

thermal interface materials. FAA commercial-space activity reached a record level in

FY2025, reinforcing the underlying expansion of the downstream installed base that

consumes qualified specialty materials.

Restraints

The principal restraint is qualification intensity. A material that performs well in standard

industrial electronics cannot automatically be substituted into spacecraft or high-vacuum
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systems. Cure conditions, batch consistency, post-cure history, TML, CVCM,

compatibility with adjacent materials and program-specific qualification can all affect

acceptance. NASA’s outgassing database specifically records not only TML and CVCM

but also curing time, temperature and atmosphere, illustrating why product substitution

and supplier switching are relatively slow.

Opportunities

The strongest incremental opportunity is in thermal management and contamination-

sensitive electronics. Traditional low-outgassing silicone demand centered on bonding,

sealing and potting, but satellite power electronics, high-density payload electronics and

vacuum systems increasingly require materials that simultaneously provide heat

transfer and controlled volatile release. The appearance of dedicated ASTM E595 low-

outgassing thermal pads and gap-filling materials reflects this shift and creates

opportunities for suppliers with formulation capabilities across both silicone chemistry

and thermal-interface technology.

Challenges

The key challenge is balancing low outgassing against other mission-critical properties.

Reducing volatile fractions cannot compromise adhesion, flexibility, cure reliability,

thermal conductivity or electrical characteristics. The qualification process also creates

significant inventory and manufacturing-control requirements because customers often

require traceable formulation, stable raw-material sourcing and controlled processing.

As a result, the market favors suppliers capable of long-term formulation consistency

rather than manufacturers competing only on silicone volume or price.

Industry Chain Analysis

The upstream chain includes silicone polymers, crosslinkers, catalysts, reinforcing

fillers, thermally conductive or electrically conductive fillers and specialty additives.

Midstream suppliers formulate, compound, deaerate, package, cure and qualify low-

outgassing materials in one-component, two-component, gel, paste or pre-cured forms.

The downstream chain includes spacecraft and satellite manufacturers, aerospace

electronics companies, semiconductor and vacuum-equipment OEMs, optical-system

manufacturers and high-reliability electronic equipment suppliers. Because

contamination risk is application-specific, material selection is typically integrated into
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component and system qualification rather than treated as a commodity procurement

decision.

Value Chain Analysis

Value creation is concentrated in formulation control, volatile-content reduction, process

consistency, application engineering and qualification support rather than in basic

silicone polymer production alone. The highest barriers are associated with maintaining

low TML and CVCM while meeting additional requirements for adhesion, temperature

resistance, dielectric performance, thermal conductivity or EMI shielding. Long

qualification cycles and customer-specific validation also increase switching costs,

allowing proven aerospace-grade material platforms to retain higher strategic value than

general-purpose silicone formulations.

Segment Insights

For formal market segmentation, product form, component format, curing chemistry,

primary application and end-use industry provide more robust boundaries than product

function or certification standard, both of which can overlap. One-component and two-

component systems represent the primary component-format categories, while addition

cure and condensation cure are important curing-chemistry routes. Low outgassing is

not limited to one curing mechanism: official Japanese aerospace product

documentation shows one-component condensation-cure silicone grades meeting

ASTM E595 thresholds, while European satellite materials include two-component

addition-curing systems.

By application, structural bonding and sealing remain the most established use cases,

followed by electronic potting and encapsulation, thermal interfaces, EMI shielding and

contamination-sensitive optical or vacuum applications. By end-use industry, satellites

and spacecraft remain the largest segment, while semiconductor equipment, precision

optics, scientific instruments and other high-reliability electronics represent smaller but

technically attractive opportunities.

Downstream Market Opportunities

Satellite thermal management is one of the clearest downstream growth opportunities.

Higher power density and tighter packaging increase demand for silicone materials that

can fill irregular gaps, remain compliant across temperature cycles and satisfy vacuum-

outgassing requirements. In parallel, precision optics, detectors and high-vacuum
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manufacturing equipment provide attractive niches because even small quantities of

condensable volatile material can contaminate sensitive surfaces. These applications

typically prioritize qualification reliability and contamination control over material cost,

supporting continued demand for specialized formulations.

Regional Insights

North America remains the leading high-value market, supported by spacecraft

manufacturing, launch activity, defense electronics and a long-established NASA-

oriented qualification framework. Europe has a distinct competitive position through

ECSS-based spacecraft material requirements and specialized aerospace silicone

capabilities. Japan is strengthening its presence through directly documented low-

outgassing aerospace silicone products, while China has substantial silicone

manufacturing capability but less publicly disclosed product-level ASTM E595 or ECSS

qualification data. Taiwan is emerging in qualified low-outgassing thermal-management

materials, indicating a gradual broadening of the Asian supplier base.

Competitive Landscape Analysis

The competitive landscape differs materially by region. North America has the deepest

concentration of specialist aerospace silicone formulators and high-reliability electronic-

material suppliers, resulting in relatively strong qualification experience and customer

retention. Europe is more closely linked to ECSS-oriented satellite and space programs

and maintains strong capabilities in specialized bonding and electrically functional

silicone materials. Asia has a broader general silicone manufacturing base but a smaller

pool of suppliers with publicly documented space-grade outgassing data; however,

Japan and Taiwan are narrowing this gap through increasingly explicit ASTM

E595-qualified portfolios. China remains an important potential localization market,

particularly where domestic spacecraft, semiconductor and vacuum-equipment

customers seek locally manufactured high-reliability materials.

Report Scope

This report studies the global Low-Outgassing Silicone production, demand, key

manufacturers, and key regions.
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This report is a detailed and comprehensive analysis of the world market for Low-

Outgassing Silicone and provides market size (US$ million) and Year-over-Year (YoY)

Growth, considering 2025 as the base year. This report explores demand trends and

competition, as well as details the characteristics of Low-Outgassing Silicone that

contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Low-Outgassing Silicone total production and demand, 2021-2032,

(Tons)

Global Low-Outgassing Silicone total production value, 2021-2032, (USD

Million)

Global Low-Outgassing Silicone production by region & country, production,

value, CAGR, 2021-2032, (USD Million) & (Tons), (based on production site)

Global Low-Outgassing Silicone consumption by region & country, CAGR,

2021-2032 & (Tons)

U.S. VS China: Low-Outgassing Silicone domestic production, consumption, key

domestic manufacturers and share

Global Low-Outgassing Silicone production by manufacturer, production, price,

value and market share 2021-2026, (USD Million) & (Tons)

Global Low-Outgassing Silicone production by Type, production, value, CAGR,

2021-2032, (USD Million) & (Tons)

Global Low-Outgassing Silicone production by Application, production, value,

CAGR, 2021-2032, (USD Million) & (Tons)

This report profiles key players in the global Low-Outgassing Silicone market based on

the following parameters - company overview, production, value, price, gross margin,

product portfolio, geographical presence, and key developments. Key companies

covered as a part of this study include KCC Corporation, Avantor, Inc., Wacker Chemie

AG, Dow Inc., CHT Group GmbH, Master Bond Inc., Parker Hannifin Corporation,
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HEICO Corporation, ElastaPro Silicone Solutions, Henkel AG & Co. KGaA, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Low-Outgassing Silicone market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Tons) and average price (US$/kg) by

manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global Low-Outgassing Silicone Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Market Segmentation
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Global Low-Outgassing Silicone Market, Segmentation by Type:

Structural & Sealing

Thermally Conductive

Electrically Conductive

Optically Clear

Others

Global Low-Outgassing Silicone Market, Segmentation by Form:

Paste & Thixotropic Compounds

Flowable Liquid Compounds

Gels & Putties

Solid Elastomers & Sheets

Foams & Sponges

Others

Global Low-Outgassing Silicone Market, Segmentation by Curing

Chemistry:

Addition-Cure Silicone

Condensation-Cure Silicone

Others
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Global Low-Outgassing Silicone Market, Segmentation by

Application:

Satellites & Uncrewed Spacecraft

Launch Vehicles & Crewed Space Systems

Aircraft & Defense Electronics

Semiconductor & Vacuum Equipment

Precision Optics & Scientific Instruments

Other High-Reliability Electronics

Others

Companies Profiled:

KCC Corporation

Avantor, Inc.

Wacker Chemie AG

Dow Inc.

CHT Group GmbH

Master Bond Inc.

Parker Hannifin Corporation

HEICO Corporation

ElastaPro Silicone Solutions
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Henkel AG & Co. KGaA

Qnity Electronics, Inc.

Dongguan Ziitek Electronic Material Technology Co., Ltd.

Shanghai Beginor Polymer Material Co., Ltd.

Shin-Etsu Chemical Co., Ltd.

ThreeBond Holdings Co., Ltd.

Key Questions Answered

1. How big is the global Low-Outgassing Silicone market?

2. What is the demand of the global Low-Outgassing Silicone market?

3. What is the year over year growth of the global Low-Outgassing Silicone market?

4. What is the total value of the global Low-Outgassing Silicone market?

5. Who are the Major Players in the global Low-Outgassing Silicone market?

6. What are the growth factors driving the market demand?
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