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According to our (Global Info Research) latest study, the global Electrically Tunable
Tribological Materials market size was valued at US$ 154 million in 2025 and is forecast
to a readjusted size of US$ 339 million by 2032 with a CAGR of 12.2% during review
period.

Electrically Tunable Tribological Materials are smart functional materials capable of
reversibly modulating friction coefficient, adhesion, lubrication state, and interfacial
shear behavior under an external electric field, voltage bias, or interfacial
electrochemical effect. The research objects mainly include ionic hydrogels, conductive
polymers, P(VDF-TrFE) piezoelectric films, electroactive modified PTFE/FEP/ETFE
fluoropolymers, functionalized silicone elastomers, and functional composite films.
Materials are manufactured via precision polymerization, solution coating, extrusion, hot
pressing, film stretching, surface modification, and corona/electric field orientation,
forming thin films, composite sheets, nanoparticles, and functional masterbatches. Key
specifications include tunable friction coefficient, response time, surface resistivity,
dielectric performance, cycling stability, and interface wear resistance. In some research-
grade and customized materials, friction coefficients can range approximately from 0.01
to 0.6 with modulation ratios exceeding 10, response times from milliseconds to
seconds, surface resistivity controllable from 10? to 10? ?/sq, and reversible cycles over
1000. Core functionalities include interface friction control, electrically controlled self-
lubrication, advanced electrically induced superlubricity, flexible tactile response, and
reliable operation for flexible electronics and micro/nano-electromechanical systems.
Major applications cover flexible electronics, soft robotics, MEMS/NEMS, adjustable
friction interfaces, triboelectric energy harvesting devices, and electrically responsive
tactile sensors. In 2025, global prices vary by product level: research and customized
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materials average 1,000?5,000 USD/kg with gross margins around 45?765%,
while industrial-grade materials average 5072,000 USD/kg with gross margins around
30750%.

The electrically tunable tribological materials sector represents an emerging high-
performance materials track, with core value in modulating friction coefficients and
lubrication states through external electric fields or interfacial electrochemical effects.
Upstream relies on high-purity PVDF, PTFE, fluoropolymers, ionic hydrogels, and
conductive polymers, while midstream focuses on film fabrication, composite
processing, and functional surface modification. Downstream applications include
adjustable friction interfaces, triboelectric energy harvesting devices, and electrically
responsive tactile sensors. Early commercial products are beginning to be deployed in
customized flexible electronics and soft interface projects as laboratory research
translates into industrial use.

Global supply demonstrates technological concentration, with European, North
American, and Japanese firms leading in high-end fluoropolymers and piezoelectric film
materials. Chinese manufacturers are rapidly entering the market leveraging local PVDF
and fluorosilicone material chains, offering cost advantages and localized service.
Competitive dynamics center on materials platform strength, functional processing
capabilities, and the ability to provide customized solutions, with leading companies
securing intellectual property and small-batch supply to reinforce market positioning.
Supportive policies for advanced functional materials and their integration in emerging
electronics foster favorable conditions for growth.

In the coming years, electrically tunable tribological materials are expected to advance
toward high-value, customized solutions, improving friction control precision, fatigue
resistance, and interface stability while expanding downstream applications in flexible
electronics, smart sensors, and soft robotics. Industry growth is driven by the rapid
adoption of next-generation flexible electronics, soft robotics technology upgrades, and
the scaling of micro- and nano-electromechanical systems. Manufacturers will continue
to enhance supply capacity and market share through production scaling, technological
iteration, and strategic supply chain partnerships.

This report is a detailed and comprehensive analysis for global Electrically Tunable
Tribological Materials market. Both quantitative and qualitative analyses are presented
by manufacturers, by region & country, by Functional Mechanism and by Application. As
the market is constantly changing, this report explores the competition, supply and
demand trends, as well as key factors that contribute to its changing demands across
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many markets. Company profiles and product examples of selected competitors, along
with market share estimates of some of the selected leaders for the year 2025, are
provided.

Key Features:

Global Electrically Tunable Tribological Materials market size and forecasts, in
consumption value ($ Million), sales quantity (kg), and average selling prices (US$/kg),
2021-2032

Global Electrically Tunable Tribological Materials market size and forecasts by region
and country, in consumption value ($ Million), sales quantity (kg), and average selling
prices (US$/kg), 2021-2032

Global Electrically Tunable Tribological Materials market size and forecasts, by
Functional Mechanism and by Application, in consumption value ($ Million), sales

guantity (kg), and average selling prices (US$/kg), 2021-2032

Global Electrically Tunable Tribological Materials market shares of main players,
shipments in revenue ($ Million), sales quantity (kg), and ASP (US$/kg), 2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries

To assess the growth potential for Electrically Tunable Tribological Materials

To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace
This report profiles key players in the global Electrically Tunable Tribological Materials
market based on the following parameters - company overview, sales quantity, revenue,
price, gross margin, product portfolio, geographical presence, and key developments.
Key companies covered as a part of this study include Arkema S.A., Syensqo SA,

Kureha Corporation, Daikin Industries, Ltd., AGC Inc., Heraeus Epurio, BASF SE,
loLiTec lonic Liquids Technologies GmbH, Solvionic SA, Dongyue Group Limited, etc.
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This report also provides key insights about market drivers, restraints, opportunities,
new product launches or approvals.
Market Segmentation
Electrically Tunable Tribological Materials market is split by Functional Mechanism and
by Application. For the period 2021-2032, the growth among segments provides
accurate calculations and forecasts for consumption value by Functional Mechanism,
and by Application in terms of volume and value. This analysis can help you expand
your business by targeting qualified niche markets.
Market segment by Functional Mechanism

Electric-field Polarization Control

lon Migration and Double-layer Control

Conductive Network Modulation

Adhesion and Wetting Modulation

Electromechanical Coupling

Others

Market segment by Form
Thin Films
Composite Sheets
Functional Coatings
Powders and Nanoparticles
Gels and Lubricating Media

Others
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Market segment by Manufacturing Process
Solution-based Processing
Melt-based Processing
Solid-state Processing
Surface Modification and Finishing

Others

Market segment by Response Time
Fast-response Type
Standard-response Type

Slow-response Type

Market segment by Application
Automotive & Transportation
Consumer Electronics
Industrial Automation
Medical & Healthcare
Aerospace & Defense
Research & Academic Institutions

Others
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Major players covered
Arkema S.A.
Syensqo SA
Kureha Corporation
Daikin Industries, Ltd.
AGC Inc.
Heraeus Epurio
BASF SE
loLiTec lonic Liquids Technologies GmbH
Solvionic SA
Dongyue Group Limited
Zhejiang Juhua Co., Ltd.
Avient Corporation

3M Company

Market segment by region, regional analysis covers
North America (United States, Canada, and Mexico)
Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)

Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)
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South America (Brazil, Argentina, Colombia, and Rest of South America)

Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of
Middle East & Africa)

The content of the study subjects, includes a total of 15 chapters:

Chapter 1, to describe Electrically Tunable Tribological Materials product scope,
market overview, market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Electrically Tunable Tribological
Materials, with price, sales quantity, revenue, and global market share of
Electrically Tunable Tribological Materials from 2021 to 2026.

Chapter 3, the Electrically Tunable Tribological Materials competitive situation,
sales quantity, revenue, and global market share of top manufacturers are
analyzed emphatically by landscape contrast.

Chapter 4, the Electrically Tunable Tribological Materials breakdown data are
shown at the regional level, to show the sales quantity, consumption value, and
growth by regions, from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Functional Mechanism and by
Application, with sales market share and growth rate by Functional Mechanism,
by Application, from 2021 to 2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with
sales quantity, consumption value, and market share for key countries in the
world, from 2021 to 2026.and Electrically Tunable Tribological Materials market
forecast, by regions, by Functional Mechanism, and by Application, with sales
and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five
Forces analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of
Electrically Tunable Tribological Materials.
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Chapter 14 and 15, to describe Electrically Tunable Tribological Materials sales
channel, distributors, customers, research findings and conclusion.
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1 MARKET OVERVIEW

1.1 Product Overview and Scope
1.2 Market Estimation Caveats and Base Year
1.3 Market Analysis by Functional Mechanism

1.3.1 Overview: Global Electrically Tunable Tribological Materials Consumption Value
by Functional Mechanism: 2021 Versus 2025 Versus 2032

1.3.2 Electric-field Polarization Control

1.3.3 lon Migration and Double-layer Control

1.3.4 Conductive Network Modulation

1.3.5 Adhesion and Wetting Modulation

1.3.6 Electromechanical Coupling

1.3.7 Others
1.4 Market Analysis by Form

1.4.1 Overview: Global Electrically Tunable Tribological Materials Consumption Value
by Form: 2021 Versus 2025 Versus 2032

1.4.2 Thin Films

1.4.3 Composite Sheets

1.4.4 Functional Coatings

1.4.5 Powders and Nanopatrticles

1.4.6 Gels and Lubricating Media

1.4.7 Others
1.5 Market Analysis by Manufacturing Process

1.5.1 Overview: Global Electrically Tunable Tribological Materials Consumption Value
by Manufacturing Process: 2021 Versus 2025 Versus 2032

1.5.2 Solution-based Processing

1.5.3 Melt-based Processing

1.5.4 Solid-state Processing

1.5.5 Surface Modification and Finishing

1.5.6 Others
1.6 Market Analysis by Response Time

1.6.1 Overview: Global Electrically Tunable Tribological Materials Consumption Value
by Response Time: 2021 Versus 2025 Versus 2032

1.6.2 Fast-response Type

1.6.3 Standard-response Type

1.6.4 Slow-response Type
1.7 Market Analysis by Application
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1.7.1 Overview: Global Electrically Tunable Tribological Materials Consumption Value
by Application: 2021 Versus 2025 Versus 2032

1.7.2 Automotive & Transportation

1.7.3 Consumer Electronics

1.7.4 Industrial Automation

1.7.5 Medical & Healthcare

1.7.6 Aerospace & Defense

1.7.7 Research & Academic Institutions

1.7.8 Others
1.8 Global Electrically Tunable Tribological Materials Market Size & Forecast

1.8.1 Global Electrically Tunable Tribological Materials Consumption Value (2021 &
2025 & 2032)

1.8.2 Global Electrically Tunable Tribological Materials Sales Quantity (2021-2032)

1.8.3 Global Electrically Tunable Tribological Materials Average Price (2021-2032)

2 MANUFACTURERS PROFILES

2.1 Arkema S.A.

2.1.1 Arkema S.A. Detalls

2.1.2 Arkema S.A. Major Business

2.1.3 Arkema S.A. Electrically Tunable Tribological Materials Product and Services

2.1.4 Arkema S.A. Electrically Tunable Tribological Materials Sales Quantity, Average
Price, Revenue, Gross Margin and Market Share (2021-2026)

2.1.5 Arkema S.A. Recent Developments/Updates
2.2 Syensqo SA

2.2.1 Syensqo SA Details

2.2.2 Syensqo SA Major Business

2.2.3 Syensqo SA Electrically Tunable Tribological Materials Product and Services

2.2.4 Syensqo SA Electrically Tunable Tribological Materials Sales Quantity, Average
Price, Revenue, Gross Margin and Market Share (2021-2026)

2.2.5 Syensgo SA Recent Developments/Updates
2.3 Kureha Corporation

2.3.1 Kureha Corporation Details

2.3.2 Kureha Corporation Major Business

2.3.3 Kureha Corporation Electrically Tunable Tribological Materials Product and
Services

2.3.4 Kureha Corporation Electrically Tunable Tribological Materials Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.3.5 Kureha Corporation Recent Developments/Updates
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2.4 Daikin Industries, Ltd.

2.4.1 Daikin Industries, Ltd. Details

2.4.2 Daikin Industries, Ltd. Major Business

2.4.3 Daikin Industries, Ltd. Electrically Tunable Tribological Materials Product and
Services

2.4.4 Daikin Industries, Ltd. Electrically Tunable Tribological Materials Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.4.5 Daikin Industries, Ltd. Recent Developments/Updates
2.5 AGC Inc.

2.5.1 AGC Inc. Details

2.5.2 AGC Inc. Major Business

2.5.3 AGC Inc. Electrically Tunable Tribological Materials Product and Services

2.5.4 AGC Inc. Electrically Tunable Tribological Materials Sales Quantity, Average
Price, Revenue, Gross Margin and Market Share (2021-2026)

2.5.5 AGC Inc. Recent Developments/Updates
2.6 Heraeus Epurio

2.6.1 Heraeus Epurio Details

2.6.2 Heraeus Epurio Major Business

2.6.3 Heraeus Epurio Electrically Tunable Tribological Materials Product and Services

2.6.4 Heraeus Epurio Electrically Tunable Tribological Materials Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.6.5 Heraeus Epurio Recent Developments/Updates
2.7 BASF SE

2.7.1 BASF SE Details

2.7.2 BASF SE Major Business

2.7.3 BASF SE Electrically Tunable Tribological Materials Product and Services

2.7.4 BASF SE Electrically Tunable Tribological Materials Sales Quantity, Average
Price, Revenue, Gross Margin and Market Share (2021-2026)

2.7.5 BASF SE Recent Developments/Updates
2.8 loLiTec lonic Liquids Technologies GmbH

2.8.1 loLiTec lonic Liquids Technologies GmbH Details

2.8.2 loLiTec lonic Liquids Technologies GmbH Major Business

2.8.3 loLiTec lonic Liquids Technologies GmbH Electrically Tunable Tribological
Materials Product and Services

2.8.4 loLiTec lonic Liquids Technologies GmbH Electrically Tunable Tribological
Materials Sales Quantity, Average Price, Revenue, Gross Margin and Market Share
(2021-2026)

2.8.5 loLiTec lonic Liquids Technologies GmbH Recent Developments/Updates
2.9 Solvionic SA
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2.9.1 Solvionic SA Details

2.9.2 Solvionic SA Major Business

2.9.3 Solvionic SA Electrically Tunable Tribological Materials Product and Services

2.9.4 Solvionic SA Electrically Tunable Tribological Materials Sales Quantity, Average
Price, Revenue, Gross Margin and Market Share (2021-2026)

2.9.5 Solvionic SA Recent Developments/Updates
2.10 Dongyue Group Limited

2.10.1 Dongyue Group Limited Details

2.10.2 Dongyue Group Limited Major Business

2.10.3 Dongyue Group Limited Electrically Tunable Tribological Materials Product and
Services

2.10.4 Dongyue Group Limited Electrically Tunable Tribological Materials Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.10.5 Dongyue Group Limited Recent Developments/Updates
2.11 Zhejiang Juhua Co., Ltd.

2.11.1 Zhejiang Juhua Co., Ltd. Details

2.11.2 Zhejiang Juhua Co., Ltd. Major Business

2.11.3 Zhejiang Juhua Co., Ltd. Electrically Tunable Tribological Materials Product and
Services

2.11.4 Zhejiang Juhua Co., Ltd. Electrically Tunable Tribological Materials Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.11.5 Zhejiang Juhua Co., Ltd. Recent Developments/Updates
2.12 Avient Corporation

2.12.1 Avient Corporation Details

2.12.2 Avient Corporation Major Business

2.12.3 Avient Corporation Electrically Tunable Tribological Materials Product and
Services

2.12.4 Avient Corporation Electrically Tunable Tribological Materials Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.12.5 Avient Corporation Recent Developments/Updates
2.13 3M Company

2.13.1 3M Company Details

2.13.2 3M Company Major Business

2.13.3 3M Company Electrically Tunable Tribological Materials Product and Services

2.13.4 3M Company Electrically Tunable Tribological Materials Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.13.5 3M Company Recent Developments/Updates

3 COMPETITIVE ENVIRONMENT: ELECTRICALLY TUNABLE TRIBOLOGICAL
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MATERIALS BY MANUFACTURER

3.1 Global Electrically Tunable Tribological Materials Sales Quantity by Manufacturer
(2021-2026)
3.2 Global Electrically Tunable Tribological Materials Revenue by Manufacturer
(2021-2026)
3.3 Global Electrically Tunable Tribological Materials Average Price by Manufacturer
(2021-2026)
3.4 Market Share Analysis (2025)

3.4.1 Producer Shipments of Electrically Tunable Tribological Materials by
Manufacturer Revenue ($MM) and Market Share (%): 2025

3.4.2 Top 3 Electrically Tunable Tribological Materials Manufacturer Market Share in
2025

3.4.3 Top 6 Electrically Tunable Tribological Materials Manufacturer Market Share in
2025
3.5 Electrically Tunable Tribological Materials Market: Overall Company Footprint
Analysis

3.5.1 Electrically Tunable Tribological Materials Market: Region Footprint

3.5.2 Electrically Tunable Tribological Materials Market: Company Product Type
Footprint

3.5.3 Electrically Tunable Tribological Materials Market: Company Product Application
Footprint
3.6 New Market Entrants and Barriers to Market Entry
3.7 Mergers, Acquisition, Agreements, and Collaborations

4 CONSUMPTION ANALYSIS BY REGION

4.1 Global Electrically Tunable Tribological Materials Market Size by Region

4.1.1 Global Electrically Tunable Tribological Materials Sales Quantity by Region
(2021-2032)

4.1.2 Global Electrically Tunable Tribological Materials Consumption Value by Region
(2021-2032)

4.1.3 Global Electrically Tunable Tribological Materials Average Price by Region
(2021-2032)
4.2 North America Electrically Tunable Tribological Materials Consumption Value
(2021-2032)
4.3 Europe Electrically Tunable Tribological Materials Consumption Value (2021-2032)
4.4 Asia-Pacific Electrically Tunable Tribological Materials Consumption Value
(2021-2032)
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4.5 South America Electrically Tunable Tribological Materials Consumption Value
(2021-2032)

4.6 Middle East & Africa Electrically Tunable Tribological Materials Consumption Value
(2021-2032)

5 MARKET SEGMENT BY FUNCTIONAL MECHANISM

5.1 Global Electrically Tunable Tribological Materials Sales Quantity by Functional
Mechanism (2021-2032)

5.2 Global Electrically Tunable Tribological Materials Consumption Value by Functional
Mechanism (2021-2032)

5.3 Global Electrically Tunable Tribological Materials Average Price by Functional
Mechanism (2021-2032)

6 MARKET SEGMENT BY APPLICATION

6.1 Global Electrically Tunable Tribological Materials Sales Quantity by Application
(2021-2032)

6.2 Global Electrically Tunable Tribological Materials Consumption Value by Application
(2021-2032)

6.3 Global Electrically Tunable Tribological Materials Average Price by Application
(2021-2032)

7 NORTH AMERICA

7.1 North America Electrically Tunable Tribological Materials Sales Quantity by
Functional Mechanism (2021-2032)
7.2 North America Electrically Tunable Tribological Materials Sales Quantity by
Application (2021-2032)
7.3 North America Electrically Tunable Tribological Materials Market Size by Country

7.3.1 North America Electrically Tunable Tribological Materials Sales Quantity by
Country (2021-2032)

7.3.2 North America Electrically Tunable Tribological Materials Consumption Value by
Country (2021-2032)

7.3.3 United States Market Size and Forecast (2021-2032)

7.3.4 Canada Market Size and Forecast (2021-2032)

7.3.5 Mexico Market Size and Forecast (2021-2032)

8 EUROPE
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8.1 Europe Electrically Tunable Tribological Materials Sales Quantity by Functional
Mechanism (2021-2032)
8.2 Europe Electrically Tunable Tribological Materials Sales Quantity by Application
(2021-2032)
8.3 Europe Electrically Tunable Tribological Materials Market Size by Country

8.3.1 Europe Electrically Tunable Tribological Materials Sales Quantity by Country
(2021-2032)

8.3.2 Europe Electrically Tunable Tribological Materials Consumption Value by
Country (2021-2032)

8.3.3 Germany Market Size and Forecast (2021-2032)

8.3.4 France Market Size and Forecast (2021-2032)

8.3.5 United Kingdom Market Size and Forecast (2021-2032)

8.3.6 Russia Market Size and Forecast (2021-2032)

8.3.7 Italy Market Size and Forecast (2021-2032)
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9.1 Asia-Pacific Electrically Tunable Tribological Materials Sales Quantity by Functional
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