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Abstracts

The global Low-Outgassing Silicone Grease market size is predicted to grow from US$

46.57 million in 2025 to US$ 78.59 million in 2032; it is expected to grow at a CAGR of

7.8% from 2026 to 2032.

Low-Outgassing Silicone Grease is a specialty silicone-based grease formulated for

applications where volatility, molecular contamination and material migration must be

tightly controlled under vacuum, elevated temperature or contamination-sensitive

operating conditions. The product typically uses silicone fluid as the base medium,

combined with inorganic thickeners and, depending on functionality, thermally

conductive or electrically functional fillers. Its primary functions include vacuum sealing

and lubrication, low-outgassing thermal management, protection of precision

mechanical interfaces and selected electrical or electronic assemblies. Product

differentiation is driven by base chemistry, consistency, vapor pressure, evaporation

loss, total mass loss (TML), collected volatile condensable material (CVCM), thermal

performance and application-specific qualification. For spaceflight material screening,

ASTM E595 remains an important reference method for measuring TML and CVCM

under vacuum conditions, with NASA databases using these parameters to assess

material suitability for space environments. This study focuses on low-outgassing,

controlled-volatility and high-vacuum silicone greases used in aerospace and defense,

industrial vacuum equipment, scientific instruments, semiconductor and electronics

systems, optical and sensor assemblies, and other contamination-sensitive applications.

Key FindingsThe global weighted average selling price was approximately

US$550–650/kg in 2025.Global sales volume was approximately 75–95 metric tons in

2025.Aerospace & Defense was the largest downstream application.Vacuum sealing

and lubrication was the largest product category.ASTM E595-qualified products were
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primarily positioned in the premium price segment.

Market Trends

The market is progressively shifting from products marketed simply as “high-vacuum

grease” toward formulations supported by measurable low-volatility, low-vapor-pressure

or outgassing performance. This transition is particularly evident in aerospace, optical,

sensor and high-reliability electronic applications, where molecular contamination can

impair sensitive surfaces and long-term system performance. NASA continues to use

ASTM E595-based TML and CVCM data as a material-screening reference, reinforcing

the importance of qualification-backed formulations rather than general-purpose silicone

grease. A second trend is functional diversification. Traditional vacuum sealing and O-

ring lubrication remain the industry's volume foundation, but low-outgassing thermal-

management products are increasing the value contribution of the market. Commercial

silicone-based thermal greases can now combine high thermal conductivity, thin bond

lines and ASTM E595 outgassing performance, allowing the category to extend from

mechanical vacuum systems into high-performance electronic assemblies.

Market Dynamics

Low-Outgassing Silicone Grease occupies an unusual position between specialty

lubricants, engineered silicones and high-reliability electronic materials. Demand is

therefore driven less by bulk lubricant consumption than by the number and value of

contamination-sensitive assemblies requiring a small quantity of highly controlled

material. This creates relatively low physical consumption per system but high technical

value per kilogram. On the supply side, the industry combines multinational specialty-

material suppliers with regional high-vacuum grease manufacturers. Industrial products

compete primarily on vacuum compatibility, sealing performance, temperature

resistance and price, while aerospace and advanced electronic grades compete

increasingly on purification, TML/CVCM performance, thermal characteristics, material

traceability and customer qualification. The coexistence of these two value propositions

explains the wide ASP range observed across the market.

Drivers

Expansion of space systems, precision optics, high-reliability electronics and advanced

vacuum equipment is increasing the number of assemblies in which volatile

contamination must be controlled. In space applications, condensable volatile materials

can contaminate optical and sensor surfaces, making outgassing performance an
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important material-selection criterion. NASA's current outgassing database explicitly

uses ASTM E595 testing to substantiate material suitability for spaceflight

environments. Semiconductor capital expenditure provides another demand-supporting

factor rather than a direct one-to-one volume driver. SEMI currently expects strong

investment in advanced semiconductor manufacturing, including an 18% increase in

300 mm fab equipment spending in 2026, while foundry and logic wafer-fab-equipment

sales are also projected to expand strongly. This increases the installed base of

sophisticated vacuum, thermal and precision systems in which low-volatility materials

can find qualified applications.

Restraints

The principal restraint is substitution by non-silicone specialty lubricants. PFPE and

other advanced vacuum lubricants can offer stronger chemical inertness, lower vapor

pressure or compatibility with environments where silicone contamination is

undesirable, limiting the addressable share of silicone grease in semiconductor, ultra-

clean and highly reactive vacuum processes. The second structural restraint is

extremely low material consumption per assembly. Even when satellite production,

vacuum-equipment installation or electronics output expands rapidly, grease

consumption does not increase at the same rate because each system generally

requires only grams or small kilograms of material. In addition, qualified aerospace and

high-reliability products face long customer validation cycles. Once a material is

specified, replacement can be difficult, supporting incumbent products but slowing

qualification of new formulations and suppliers.

Opportunities

The strongest value-growth opportunity lies in products that combine low outgassing

with a second critical function. Thermal conductivity is particularly important: silicone-

based thermal grease can simultaneously provide heat transfer, thin bond-line

performance and controlled outgassing for high-reliability electronics. Commercial

products already demonstrate thermal conductivity of 7.0 W/m·K alongside ASTM E595

TML of 0.11% and CVCM of 0.03%, showing that thermal management and

contamination control can coexist within one grease platform. Space optical systems,

sensors, avionics, power electronics and semiconductor equipment therefore offer

greater value-creation potential than conventional vacuum sealing alone. Another

opportunity is localization of qualified supply in Asia, where existing manufacturers

already serve industrial high-vacuum applications but relatively fewer suppliers have

established internationally recognized low-outgassing qualification portfolios.
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Challenges

The industry faces a significant standardization challenge because “low outgassing,”

“low volatility,” “high vacuum” and “low vapor pressure” are frequently used as

overlapping but non-equivalent commercial descriptions. A product rated for high

vacuum does not automatically satisfy an aerospace outgassing requirement, while an

ASTM E595-tested product may be designed primarily for thermal management rather

than vacuum sealing. This creates complexity in supplier comparison and market-size

accounting. Formulation trade-offs are another challenge: reducing volatile fractions

while maintaining lubricity, thermal performance, pump-out resistance, workable

consistency and long-term stability requires more sophisticated purification and

formulation control. The market must also manage application-specific concerns over

silicone molecular contamination, particularly around optical surfaces, sensors and

selected semiconductor processes, where even technically low-outgassing silicone

products may face more restrictive material-selection rules.

Industry Chain Analysis

The upstream industry consists primarily of specialty silicone fluids and polymers,

inorganic thickeners such as silica, thermally conductive metal-oxide fillers, functional

additives and high-purity packaging materials. Midstream manufacturers perform

formulation, purification, compounding, dispersion, vacuum degassing, consistency

adjustment, contamination control, testing and filling. A conventional high-vacuum

silicone grease can be based on silicone oil and an inorganic thickener; commercial

technical documentation also shows that low volatility and vacuum sealing can be

engineered within this relatively simple material architecture. Downstream customers

include aerospace and defense contractors, vacuum-equipment manufacturers,

laboratories and scientific-instrument companies, semiconductor and electronics

equipment manufacturers, optical-system manufacturers and maintenance

organizations. Qualification requirements become progressively stricter as the

application moves from general industrial vacuum service toward spacecraft, optical and

high-reliability electronics.

Value Chain Analysis

The largest value addition is generally created after the basic silicone raw materials

stage. Standard silicone fluids and inorganic fillers are relatively accessible, whereas

controlled molecular-weight distribution, removal of volatile fractions, homogeneous filler
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dispersion, vacuum processing, clean manufacturing, analytical testing and application

qualification create differentiation in low-outgassing grades. For high-end products,

value also resides in lot-to-lot consistency, technical documentation and the ability to

maintain performance after thermal cycling, long-term aging and vacuum exposure. This

structure explains why aerospace-qualified and high-reliability electronic grades can

command several times the unit price of industrial high-vacuum products even when

their basic chemistry appears similar. Customer qualification further increases switching

costs, giving technically validated products greater lifecycle value than products

competing primarily on commodity grease performance.

Segment Insights

By Primary Product Function, Vacuum Sealing & Lubrication Grease remains the

largest category, supported by vacuum chambers, valves, O-rings, seals and precision

mechanical interfaces. Established commercial high-vacuum silicone grease is

specifically designed for sealing vacuum and pressure systems and lubricating O-rings

and sensitive optical equipment. Thermal Management Grease represents the higher-

growth, higher-value functional segment as low-outgassing performance becomes

integrated with heat dissipation in electronic assemblies. By Outgassing Qualification,

ASTM E595 or equivalent qualified products occupy the premium tier, followed by

manufacturer-qualified low-outgassing grades and high-vacuum low-vapor-pressure

grades. By Silicone Base Chemistry, dimethyl silicone-based formulations remain the

mainstream platform, while phenyl-modified, fluorosilicone and other specialty

chemistries address more demanding operating environments. By Application, vacuum

sealing, precision lubrication, thermal interfaces, optical and sensor assemblies, and

electrical/electronic components form the principal demand groups.

Downstream Market Opportunities

Aerospace & Defense is the most attractive high-value downstream sector because

contamination control, wide-temperature performance and long qualification cycles favor

specialized formulations. The report model estimates that this sector represented

approximately 30% of global demand in 2025. Industrial High-Vacuum & Scientific

Equipment remains a major volume foundation at approximately 28%, benefiting from

recurring requirements for vacuum sealing, valves, O-rings and laboratory systems. Low-

Outgassing Electronics & Thermal Management represented approximately 24% and

offers particularly attractive value growth as thermal density rises in power conversion,

processors, memory and other high-reliability assemblies; current commercial thermal

grease technology already combines silicone chemistry with measurable ASTM E595
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performance. Semiconductor & Precision Vacuum Equipment accounted for

approximately 13% in the model and offers additional potential as global advanced-fab

investment expands, although penetration is moderated by the use of PFPE and

silicone-free alternatives in contamination-critical processes.

Regional Insights

North America remains the leading high-value demand region, supported by aerospace

and defense systems, space hardware, advanced electronics and a mature base of

specialized material qualification. Europe maintains an important position in space-

qualified specialty materials, scientific instrumentation and precision industrial

applications, with stringent contamination and reliability requirements supporting

premium grades. Asia-Pacific has a broader manufacturing structure: Japan retains

strong capabilities in high-quality industrial silicone materials, while China and India

contribute a larger long tail of industrial high-vacuum grease producers. At the same

time, semiconductor capital investment across the region supports incremental

opportunities for vacuum-compatible and low-volatility materials. The regional market

therefore shows a dual pattern: North America and Europe are more qualification- and

value-driven, while Asia-Pacific combines rapidly developing high-end demand with a

deeper cost-competitive industrial supply base. Continued semiconductor equipment

investment reinforces this opportunity, although material qualification remains

application-specific.

Competitive Landscape Analysis

The competitive landscape is fragmented at the global level but substantially more

concentrated within high-specification niches. North American suppliers are strongest in

aerospace-grade silicones, high-reliability thermal-interface materials and established

vacuum compounds, benefiting from close integration with space, defense and

advanced-electronics customers. European competition is more specialized, with an

emphasis on space-qualified materials and precision applications. Japan has a

comparatively narrow but technically mature supply base in high-vacuum silicone

products. China and India contain the largest visible pool of regional and smaller

industrial high-vacuum grease manufacturers, creating stronger price competition in

less qualification-intensive applications. Competitive differentiation therefore depends

less on nominal production capacity than on purification capability, outgassing data,

formulation stability, application engineering and qualification history. The market is

expected to remain structurally segmented between premium qualification-driven

products and more price-sensitive industrial high-vacuum grades.
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Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Low-Outgassing Silicone

Grease Industry Forecast” looks at past sales and reviews total world Low-Outgassing

Silicone Grease sales in 2025, providing a comprehensive analysis by region and

market sector of projected Low-Outgassing Silicone Grease sales for 2026 through

2032. With Low-Outgassing Silicone Grease sales broken down by region, market

sector and sub-sector, this report provides a detailed analysis in US$ millions of the

world Low-Outgassing Silicone Grease industry.

This Insight Report provides a comprehensive analysis of the global Low-Outgassing

Silicone Grease 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 Silicone Grease portfolios and capabilities, market entry strategies,

market positions, and geographic footprints, to better understand these firms’ unique

position in an accelerating global Low-Outgassing Silicone Grease market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Low-Outgassing Silicone Grease and breaks down the

forecast by Outgassing Qualification, 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 Silicone Grease.

This report presents a comprehensive overview, market shares, and growth

opportunities of Low-Outgassing Silicone Grease market by product type, application,

key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Outgassing Qualification:

ASTM E595 or Equivalent Qualified Grade

High-Vacuum Low-Vapor-Pressure Grade
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Others

Segmentation by Silicone Base Chemistry:

Dimethyl Silicone Based

Phenyl-Modified Silicone Based

Fluorosilicone Based

Others

Segmentation by Consistency Grade:

NLGI 0–1

NLGI 2

NLGI 3–4

Others

Segmentation by Application:

Aerospace & Defense

Semiconductor & Electronics

Scientific & Laboratory Equipment

Industrial Vacuum Equipment

Optical & Precision Instruments

Others
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This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy
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Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

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.

Avantor, Inc.

Parker Hannifin Corporation

MAP SPACE COATINGS

DuPont de Nemours, Inc.

Shin-Etsu Chemical Co., Ltd.

Kano Laboratories LLC

MOSIL Lubricants Pvt. Ltd.

LOBA Chemie Pvt. Ltd.

Supervac Industries LLP

China Petroleum & Chemical Corporation
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Jinying Lubricating Materials (Jinhu) Co., Ltd.

Guangdong Shunde Feierte Lubrication Technology Co., Ltd.

TOYO HOLDING SDN BHD

Key Questions Addressed in this Report

What is the 10-year outlook for the global Low-Outgassing Silicone Grease

market?

What factors are driving Low-Outgassing Silicone Grease market growth,

globally and by region?

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

How do Low-Outgassing Silicone Grease market opportunities vary by end

market size?

How does Low-Outgassing Silicone Grease break out by Outgassing

Qualification, by Application?
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