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Abstracts

The global Magnetic Gravity Compensators market size is predicted to grow from US$

35.73 million in 2025 to US$ 67.98 million in 2032; it is expected to grow at a CAGR of

9.5% from 2026 to 2032.

Magnetic gravity compensators are precision mechatronic devices that use permanent

magnets, ferromagnetic components, optimized magnetic circuits, and, in some

designs, auxiliary electromagnetic coils to generate an upward supporting force that

counterbalances the weight of a vertically moving load. Commercial product forms

include standalone low-stiffness magnetic gravity compensators, cylindrical constant-

force magnetic springs, passive magnetic counterbalances, voice-coil or linear actuators

with integrated magnetic bias forces, and vertical precision stages incorporating

magnetic weight-force compensation. The magnetic circuit may employ attractive,

repulsive, combined attraction–repulsion, or Halbach-array configurations to provide an

approximately displacement-independent force over a specified travel range. Hybrid

designs can combine passive magnetic support with active Lorentz-force adjustment to

achieve low residual stiffness, controlled positive or negative stiffness, disturbance

rejection, or vibration isolation. Important specifications include compensation force,

usable stroke, force ripple, residual stiffness, load-adjustment range, stray magnetic

flux, thermal stability, vacuum compatibility, cleanroom suitability, and behavior during

power loss. Magnetic gravity compensators are primarily applied in semiconductor

lithography and metrology equipment, microscopy and objective focusing, life-science

automation, precision robotics, photonics assembly, vacuum motion systems, and other

vertical direct-drive applications requiring low heat generation, high dynamic

performance, noncontact operation, and fail-safe load support.

Magnetic gravity compensators constitute a specialized segment of precision motion
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control rather than a broad magnetic-levitation market. Their primary function is

to transfer the static gravitational load away from the active motor by generating a

passive upward magnetic force. The linear motor or voice-coil actuator can

consequently be sized for acceleration, positioning, and disturbance rejection instead of

continuously dissipating power merely to hold a vertical payload. This reduces coil

heating, thermal drift, motor size, and control effort while improving dynamic response

and power-loss behavior. The commercial market comprises two major product

architectures. Standard constant-force magnetic springs and magnetic counterbalances

are supplied in predefined force and travel ranges for general vertical automation. More

specialized magnetic gravity compensators are engineered for very low residual

stiffness, low stray flux, vacuum compatibility, high compensation force, and integration

with active Lorentz-force trimming or vibration isolation.

Demand growth is being led by semiconductor manufacturing, metrology, optical

inspection, microscopy, and life-science automation. High-value semiconductor

applications require rapid vertical motion with nanometer-level settling, low thermal drift,

low contamination, and in many cases vacuum compatibility. Magnetic compensation is

particularly attractive where a direct-drive actuator would otherwise generate continuous

heat while supporting a static Z-axis load. Global semiconductor manufacturing

equipment sales rose in 2025, while ongoing investment in advanced logic, memory, AI-

related capacity, and regionalized fabrication ecosystems is expected to sustain

demand for precision motion components. Advanced packaging, wafer inspection,

critical-dimension metrology, thin-film measurement, and lithography subsystems are

particularly relevant addressable applications. Outside semiconductors, genome

sequencing, automated liquid handling, objective focusing, and medical imaging provide

an additional growth base. These markets value compact construction, low acoustic

noise, power-loss safety, high cycle life, and fast payload adjustment. General industrial

automation generates higher unit volumes but typically at lower average selling prices

and with less demanding requirements for residual stiffness or stray magnetic field.

Product development is expected to progress from fixed-force magnetic springs toward

adjustable, lower-stiffness, longer-travel, and more deeply integrated compensation

systems. Important competitive parameters will include force ripple over travel,

temperature coefficients of permanent magnets, magnetic leakage, vacuum outgassing,

cleanroom qualification, mechanical alignment tolerance, and compensation-force

calibration. Standard magnetic springs will continue to replace oversized motors,

conventional springs, and some pneumatic counterbalances in compact Z-axis

applications. Nevertheless, pneumatic and hybrid solutions will remain competitive for

very long strokes, high payloads, or applications requiring continuously variable
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compensation force. This market will remain small relative to the broader precision-

motion industry, so most suppliers will continue to bundle magnetic compensation with

motors, stages, encoders, controllers, or customized subsystems. Sustainable

competitive advantage will depend on complete capabilities in magnetic-circuit design,

precision manufacturing, magnet assembly, calibration, environmental qualification, and

repeatable series production rather than merely sourcing permanent magnets.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Magnetic Gravity

Compensators Industry Forecast” looks at past sales and reviews total world Magnetic

Gravity Compensators sales in 2025, providing a comprehensive analysis by region and

market sector of projected Magnetic Gravity Compensators sales for 2026 through

2032. With Magnetic Gravity Compensators sales broken down by region, market sector

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

Magnetic Gravity Compensators industry.

This Insight Report provides a comprehensive analysis of the global Magnetic Gravity

Compensators 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

Magnetic Gravity Compensators portfolios and capabilities, market entry strategies,

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

position in an accelerating global Magnetic Gravity Compensators market.

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

shaping the global outlook for Magnetic Gravity Compensators 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 Magnetic Gravity

Compensators.

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

opportunities of Magnetic Gravity Compensators market by product type, application,

key manufacturers and key regions and countries.

Segmentation by Type:
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Standalone Magnetic Gravity Compensator

Other

Segmentation by Force Output Characteristic:

Fixed-force

Mechanically Adjustable-force

Electromagnetically Adjustable-force

Other

Segmentation by Compensation Mechanism:

Attractive-force Compensation

Repulsive-force Compensation

Other Magnetic Compensation

Segmentation by Effective Stroke:

Micro-stroke

Short-stroke

Medium-stroke

Long-stroke

Segmentation by Application:
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Precision Positioning

Vibration Isolation

Power-loss Load Holding

Dynamic Force Assistance

Other Special Applications

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe
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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.

MKS Inc.

Ralliant Corporation

MABUCHI MOTOR CO., LTD.

Allient Inc.

Physik Instrumente (PI) SE & Co. KG

Akribis Systems Pte Ltd
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NTI AG

Zaber Technologies Inc.

Magnetic Innovations B.V.

Shanghai YiNGUAN Semiconductor Technology Co., Ltd.

FREEGES AUTOMATION CO., LTD.

AGICO TECHNOLOGY (SHENZHEN) CO., LTD.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Magnetic Gravity Compensators

market?

What factors are driving Magnetic Gravity Compensators market growth,

globally and by region?

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

How do Magnetic Gravity Compensators market opportunities vary by end

market size?

How does Magnetic Gravity Compensators break out by Type, by Application?
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