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Abstracts

The global Humanoid Robot Electromechanical Actuator market size is predicted to

grow from US$ 247 million in 2025 to US$ 8725 million in 2032; it is expected to grow at

a CAGR of 52.1% from 2026 to 2032.

Humanoid Robot Electromechanical Actuator refers to an integrated motion execution

unit used in humanoid robots to convert electrical energy and control signals into

mechanical motion, force and torque output. It is one of the core components that

enables humanoid robots to walk, balance, grasp, lift, rotate joints and perform human-

like movements. In a humanoid robot system, electromechanical actuators are usually

installed in shoulders, elbows, wrists, waist, hips, knees, ankles, hands and fingers.

According to motion form, they can be divided into rotary electromechanical actuators,

linear electromechanical actuators and dexterous hand actuators. A typical actuator

integrates a motor, reducer or screw mechanism, encoder, driver, controller, sensor,

bearing, brake and housing. Compared with ordinary industrial automation actuators,

humanoid robot electromechanical actuators require higher power density, compact

size, low weight, fast response, precise control, low noise, high reliability, good heat

dissipation and certain impact resistance. They directly determine the robot’s motion

performance, load capacity, balance ability, flexibility and interaction safety.

The main raw materials and components of humanoid robot electromechanical

actuators include frameless torque motors, brushless DC motors, coreless motors,

harmonic reducers, planetary reducers, ball screws, planetary roller screws, bearings,

encoders, torque sensors, force sensors, motor drivers, control boards, magnetic steel,

copper wire, silicon steel sheets, aluminum alloy housings, steel shafts, fasteners,

lubricants, seals, cables and heat dissipation materials. For high-end products,

integrated control algorithms, force control software, communication modules and safety
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protection designs are also important parts of the actuator. The upstream

mainly includes motor manufacturers, reducer suppliers, precision machining

companies, sensor companies, semiconductor and power device suppliers, bearing

suppliers, aluminum alloy and steel material suppliers, and control software providers.

Downstream customers mainly include humanoid robot manufacturers, service robot

companies, industrial robot companies, research institutions, automation equipment

manufacturers and embodied intelligence platform companies. Customers usually focus

on torque density, motion accuracy, response speed, service life, modular design, batch

consistency, cost reduction, reliability and compatibility with robot control systems.

In 2025, global Humanoid Robot Electromechanical Actuator production reached

approximately 567 thousand units, with an average market price of around US$445 per

unit.

The humanoid robot electromechanical actuator market is closely related to the

development of humanoid robots, embodied intelligence, service robots, industrial

automation and advanced motion control technologies. At the current stage, the market

is still in the early stage of commercialization, but the technical value and strategic

importance of actuators are very high because they account for a large share of the

robot motion system and directly affect the overall performance of humanoid robots.

From a regional perspective, China is becoming an important manufacturing and supply

chain center, supported by a strong base in motors, reducers, precision machining,

sensors and robot startups. North America has advantages in humanoid robot system

development, AI algorithms, high-end robotics platforms and capital investment. Europe

has strengths in precision transmission, motion control, high-end electromechanical

components and industrial automation. Japan and South Korea have long-term

advantages in motors, reducers, robotics, electronics and precision manufacturing.

Market trends show that humanoid robot electromechanical actuators are developing

toward higher integration, lighter weight, higher torque density, better backdrivability,

stronger force control capability, lower noise and lower cost. Rotary actuators are widely

used in shoulders, elbows, wrists, hips and waist joints, while linear actuators are

increasingly used in knees, ankles and other high-load joints. Dexterous hand actuators

are also gaining importance as humanoid robots move from simple motion

demonstration to practical manipulation tasks. In terms of structure, harmonic drive

actuators, planetary gear actuators, frameless torque motor actuators, ball screw

actuators and planetary roller screw actuators are all important technical routes. In the

future, modular joint actuators, integrated drive-control actuators and standardized

actuator platforms are expected to become more common, helping humanoid robot
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companies shorten development cycles and reduce assembly complexity.

The growth drivers of this market are relatively strong. First, the commercialization of

humanoid robots is accelerating, creating direct demand for joint actuators and

electromechanical modules. Second, embodied intelligence and AI model development

improve robot perception, planning and control capabilities, increasing the value of high-

performance motion hardware. Third, industrial manufacturing, warehousing and

logistics, commercial service, healthcare, education and home service scenarios all

create potential downstream demand. Fourth, humanoid robots require a large number

of actuators per unit, so actuator demand expands rapidly once robot shipments

increase. Fifth, domestic substitution and supply chain localization promote the

development of motors, reducers, sensors and integrated actuator modules. Sixth, cost

reduction in harmonic reducers, frameless motors, encoders and control electronics

helps promote actuator adoption. Seventh, robot manufacturers increasingly prefer

modular actuator solutions to improve development efficiency, maintenance

convenience and product consistency. Eighth, higher requirements for walking stability,

dexterous operation and human-robot interaction drive demand for force-controlled,

compliant and high-precision actuators. However, the market also faces challenges

such as high product cost, difficult thermal management, strict reliability requirements,

limited mass-production experience, high precision machining difficulty and intense

competition among different technical routes.

LP Information, Inc. (LPI) ' newest research report, the “Humanoid Robot

Electromechanical Actuator Industry Forecast” looks at past sales and reviews total

world Humanoid Robot Electromechanical Actuator sales in 2025, providing a

comprehensive analysis by region and market sector of projected Humanoid Robot

Electromechanical Actuator sales for 2026 through 2032. With Humanoid Robot

Electromechanical Actuator sales broken down by region, market sector and sub-sector,

this report provides a detailed analysis in US$ millions of the world Humanoid Robot

Electromechanical Actuator industry.

This Insight Report provides a comprehensive analysis of the global Humanoid Robot

Electromechanical Actuator 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 Humanoid Robot Electromechanical Actuator portfolios and capabilities,

market entry strategies, market positions, and geographic footprints, to better

understand these firms’ unique position in an accelerating global Humanoid Robot

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

shaping the global outlook for Humanoid Robot Electromechanical Actuator 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 Humanoid Robot

Electromechanical Actuator.

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

opportunities of Humanoid Robot Electromechanical Actuator market by product type,

application, key manufacturers and key regions and countries.

Segmentation by Type:

Rotary Electromechanical Actuator

Linear Electromechanical Actuator

Segmentation by Joint Position:

Shoulder Joint Actuator

Elbow Joint Actuator

Wrist Joint Actuator

Waist Joint Actuator

Hip Joint Actuator

Knee Joint Actuator

Ankle Joint Actuator

Hand/Finger Actuator
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Segmentation by Application:

Industrial Manufacturing

Warehousing and Logistics

Commercial Service

Healthcare and Elderly Care

Home Service

Research and Education

Security and Special Operations

Entertainment and Exhibition

Others

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan
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Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

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.

Robotis
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Schaeffler

Techsoft Robotics

MyActuator

CubeMars

HEBI Robotics

Harmonic Drive Syste

Zeroerr Robotics

Unitree Robotics

Laifual Drive

Suzhou Honpine Precision Industry

Ti5 Robot

TC Drive

EYOU Robot

Synapticon

Sanhua Intelligent Controls

Shenzhen VEICHI Electric

Ningbo Zhenyu Technology

Key Questions Addressed in this Report
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What is the 10-year outlook for the global Humanoid Robot Electromechanical

Actuator market?

What factors are driving Humanoid Robot Electromechanical Actuator market

growth, globally and by region?

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

How do Humanoid Robot Electromechanical Actuator market opportunities vary

by end market size?

How does Humanoid Robot Electromechanical Actuator break out by Type, by

Application?
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2021-2026 (K Units)

Figure 58. Middle East & Africa Humanoid Robot Electromechanical Actuator Revenue

2021-2026 ($ millions)

Figure 59. Americas Humanoid Robot Electromechanical Actuator Sales Market Share

by Country in 2025

Figure 60. Americas Humanoid Robot Electromechanical Actuator Revenue Market

Share by Country (2021-2026)

Figure 61. Americas Humanoid Robot Electromechanical Actuator Sales Market Share

by Type (2021-2026)

Figure 62. Americas Humanoid Robot Electromechanical Actuator Sales Market Share

by Application (2021-2026)

Figure 63. United States Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 64. Canada Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 65. Mexico Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)
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Figure 66. Brazil Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 67. APAC Humanoid Robot Electromechanical Actuator Sales Market Share by

Region in 2025

Figure 68. APAC Humanoid Robot Electromechanical Actuator Revenue Market Share

by Region (2021-2026)

Figure 69. APAC Humanoid Robot Electromechanical Actuator Sales Market Share by

Type (2021-2026)

Figure 70. APAC Humanoid Robot Electromechanical Actuator Sales Market Share by

Application (2021-2026)

Figure 71. China Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 72. Japan Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 73. South Korea Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 74. Southeast Asia Humanoid Robot Electromechanical Actuator Revenue

Growth 2021-2026 ($ millions)

Figure 75. India Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 76. Australia Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 77. China Taiwan Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 78. Europe Humanoid Robot Electromechanical Actuator Sales Market Share by

Country in 2025

Figure 79. Europe Humanoid Robot Electromechanical Actuator Revenue Market Share

by Country (2021-2026)

Figure 80. Europe Humanoid Robot Electromechanical Actuator Sales Market Share by

Type (2021-2026)

Figure 81. Europe Humanoid Robot Electromechanical Actuator Sales Market Share by

Application (2021-2026)

Figure 82. Germany Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 83. France Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 84. UK Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 85. Italy Humanoid Robot Electromechanical Actuator Revenue Growth
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2021-2026 ($ millions)

Figure 86. Russia Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 87. Middle East & Africa Humanoid Robot Electromechanical Actuator Sales

Market Share by Country (2021-2026)

Figure 88. Middle East & Africa Humanoid Robot Electromechanical Actuator Sales

Market Share by Type (2021-2026)

Figure 89. Middle East & Africa Humanoid Robot Electromechanical Actuator Sales

Market Share by Application (2021-2026)

Figure 90. Egypt Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 91. South Africa Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 92. Israel Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 93. Turkey Humanoid Robot Electromechanical Actuator Revenue Growth

2021-2026 ($ millions)

Figure 94. GCC Countries Humanoid Robot Electromechanical Actuator Revenue

Growth 2021-2026 ($ millions)

Figure 95. Manufacturing Cost Structure Analysis of Humanoid Robot

Electromechanical Actuator in 2026

Figure 96. Manufacturing Process Analysis of Humanoid Robot Electromechanical

Actuator

Figure 97. Industry Chain Structure of Humanoid Robot Electromechanical Actuator

Figure 98. Channels of Distribution

Figure 99. Global Humanoid Robot Electromechanical Actuator Sales Market Forecast

by Region (2027-2032)

Figure 100. Global Humanoid Robot Electromechanical Actuator Revenue Market

Share Forecast by Region (2027-2032)

Figure 101. Global Humanoid Robot Electromechanical Actuator Sales Market Share

Forecast by Type (2027-2032)

Figure 102. Global Humanoid Robot Electromechanical Actuator Revenue Market

Share Forecast by Type (2027-2032)

Figure 103. Global Humanoid Robot Electromechanical Actuator Sales Market Share

Forecast by Application (2027-2032)

Figure 104. Global Humanoid Robot Electromechanical Actuator Revenue Market

Share Forecast by Application (2027-2032)
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