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Abstracts

Friction Modifier Market, with a 3.33% CAGR, is anticipated to reach USD 1.513 billion

in 2031 from USD 1.243 billion in 2025.

Friction modifiers—specialized lubricant additives designed to control boundary and

mixed-friction regimes—have become critical enablers of efficiency, durability, and

emissions compliance across transportation and industrial sectors. Commercial

offerings fall into three primary chemical classes: organic (glycerol mono-oleate, fatty

acids, amides), inorganic (MoDTC, MoDTP, functionalized molybdenum), and polymer-

based (PAO/ester grafted copolymers, PMMA dispersants). Oil-soluble

organomolybdenum compounds (MoDTC) remain the performance benchmark for

automotive and aerospace driveline applications, while organic types dominate engine-

oil and industrial-gear formulations.

Automotive remains the largest and most dynamic segment. Modern PCMO and heavy-

duty diesel formulations now routinely contain 300–800 ppm molybdenum or equivalent

organic FM packages to meet API SP, ILSAC GF-6A/B, and ACEA C5/C6 low-viscosity

requirements. Friction modifiers deliver measurable fuel-economy retention (0.5–2.0 %

in Sequence VI-D), LSPI mitigation, and timing-chain wear protection in turbo-GDI

engines. Automatic-transmission fluids (ATF) and dual-clutch fluids have shifted toward

higher-treat MoDTC and functionalized-polymer packages to achieve lower

static/dynamic friction ratios required by 8–10 speed planetary and wet-DCT

architectures.

Aerospace and defense represent a smaller but ultra-high-margin niche. Turbine-engine

oils (MIL-PRF-23699, SAE AS5780 HPC), landing-gear greases, and actuation-system

fluids specify tightly controlled organic and molybdenum-based FMs to meet extreme

temperature (?54 °C to +250 °C), load, and corrosion requirements. New eVTOL and

sustainable-aviation-fuel programs are driving demand for next-generation ester-
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compatible and ashless FM packages capable of maintaining boundary

lubrication under elevated electrical and thermal stress.

Asia-Pacific has solidified its position as both the largest consumer and fastest-growing

region. China’s complete removal of foreign-ownership caps in passenger-vehicle

manufacturing, combined with India’s aggressive aerospace localization (C295 facility,

AMCA program), has created structural demand for locally qualified high-performance

additives. Regional lubricant blenders and additive suppliers have closed the

performance gap with Western majors, though premium MoDTC and specialty polymer

technologies remain largely imported.

Innovation trajectories focus on four key areas:

1. Low-SAPS and ashless organic systems for hybrid and battery-electric drivetrains

where conductive deposits must be minimized.

2. Surface-active functionalized polymers that deliver durable boundary films under stop-

start and low-speed pre-ignition conditions.

3. Next-generation molybdenum complexes with improved oil solubility and thermal

stability for 0W-16/0W-8 ultra-low-viscosity formulations.

4. Hybrid FM + nanoparticle packages (graphene, h-BN, WS?) targeting aerospace

actuation and high-temperature industrial gear applications.

Competitive landscape is oligopolistic at the technology level. Afton Chemical, Infineon

(Lubrizol), Adeka, and King Industries control >80 % of global MoDTC capacity, while

organic FM supply remains more fragmented. Chinese producers (PetroChina Lanzhou,

Xinxiang Richful) have captured significant share in commodity GMO and amine-based

products, pressuring margins in engine-oil and industrial segments.

Supply constraints center on high-purity molybdenum trioxide and specialty amine

intermediates, where qualified global capacity remains limited. Lead times for new

MoDTC grades can extend 12–18 months during peak automotive specification cycles.

For formulators and OEMs, total-system-cost models now routinely justify 15–30 %

premium pricing for advanced FM packages when factoring fuel-economy credits,

extended drain intervals, and warranty-cost reduction. Specifications that lock in treat

rates via Sequence IX (LSPI), Sequence X (chain wear), and MTM traction testing have
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become the primary competitive battleground.

Overall, friction modifiers occupy a structurally advantaged position: non-discretionary

performance ingredient in virtually every modern lubricant, secular tailwinds from

electrification, downsized turbo engines, and aerospace growth, and high technical

barriers that protect incumbents. Companies controlling proprietary molybdenum

chemistry, functionalized polymers, and aerospace-qualified packages are positioned

for sustained mid-single-digit volume growth and robust margins in this indispensable,

high-value additive category.

Key Benefits of this Report:

Insightful Analysis: Gain detailed market insights covering major as well as

emerging geographical regions, focusing on customer segments, government

policies and socio-economic factors, consumer preferences, industry verticals,

and other sub-segments.

Competitive Landscape: Understand the strategic maneuvers employed by key

players globally to understand possible market penetration with the correct

strategy.

Market Drivers & Future Trends: Explore the dynamic factors and pivotal market

trends and how they will shape future market developments.

Actionable Recommendations: Utilize the insights to exercise strategic decisions

to uncover new business streams and revenues in a dynamic environment.

Caters to a Wide Audience: Beneficial and cost-effective for startups, research

institutions, consultants, SMEs, and large enterprises.

What do businesses use our reports for?

Industry and Market Insights, Opportunity Assessment, Product Demand Forecasting,

Market Entry Strategy, Geographical Expansion, Capital Investment Decisions,

Regulatory Framework & Implications, New Product Development, Competitive

Intelligence

Report Coverage:
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Historical data from 2021 to 2025 & forecast data from 2026 to 2031

Growth Opportunities, Challenges, Supply Chain Outlook, Regulatory

Framework, and Trend Analysis

Competitive Positioning, Strategies, and Market Share Analysis

Revenue Growth and Forecast Assessment of segments and regions including

countries

Company Profiling (Strategies, Products, Financial Information, and Key

Developments among others.

Segmentation:

By Type

Organic Friction Modifier

Functionalized Polymer

Oil Soluble Organomolybdenum Friction Modifier

By Application

Engine Oil

Industrial Gears

Metal Working Application

Transmission Fluids

Others

By End-User

Aerospace & Defense
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Automotive

Manufacturing

Others

By Geography

North America

USA

Canada

Mexico

South America

Brazil

Argentina

Others

Europe
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Germany

France

United Kingdom

Spain

Others

Middle East and Africa

Saudi Arabia

UAE

Others

Asia Pacific

China
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India

Japan

South Korea

Indonesia

Thailand

Others
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