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Abstracts

According to Stratistics MRC, the Global Force Sensor Market is accounted for $2.5

billion in 2024 and is expected to reach $3.1 billion by 2030 growing at a CAGR of 5.5%

during the forecast period. A force sensor is a device that detects and measures the

force or pressure applied to an object, converting mechanical force into an electrical

signal for quantification and analysis. They are used in various applications, including

industrial machinery and consumer electronics, and are crucial in monitoring or

controlling force. Force sensors operate based on principles like strain gauges,

piezoelectric effects, or capacitive measurements. Strain gauge-based force sensors

use a material's deformation to calculate force based on its resistance variation.

Piezoelectric sensors generate an electrical charge in response to pressure, while

capacitive force sensors detect force by measuring variations in the electric field.

According to the OICA (Organisation Internationale des Constructeurs Automobiles) the

sales of automobiles in China in 2021 reached the highest at 26.08 million units. In

2021, around 80.14 million motor vehicles, including cars, and commercial vehicles,

were produced globally.

Market Dynamics:

Driver:

Increasing adoption of industrial robots and automated systems
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Industrial robots and automated systems require high precision and repeatability, with

force sensors playing a crucial role in ensuring precise control. These sensors provide

real-time feedback, enabling robots to adjust their actions for optimal performance and

avoid errors. The increasing demand for accuracy in robotics necessitates high-quality,

sensitive force sensors to maintain optimal performance and avoid damaging

components or tools propelling the market growth.

Restraint:

Complex integration and compatibility issues

The integration of force sensors with automation systems is becoming more complex

due to the need for compatibility with various communication protocols, software

platforms, and hardware interfaces. This requires custom development or adaptation of

existing systems, increasing the upfront cost of integration. Sensor manufacturers and

system integrators must invest more in R&D, testing, and design to ensure force

sensors function properly in these sophisticated ecosystems. These additional costs

may hinder adoption of advanced force sensing technologies by smaller businesses or

emerging markets.

Opportunity:

Rising use in healthcare applications

Force sensors are crucial in medical devices like surgical robots, prosthetics, and

diagnostic tools. They enable precise force measurements, ensuring safe and accurate

operations. The rise in robotic surgery systems and minimally invasive procedures is

increasing the need for force sensors. In diagnostic tools like blood pressure monitors,

force sensors improve diagnostic accuracy and patient care. As the healthcare industry

continues to innovate and adopt advanced technologies, the demand for force sensors

in medical devices is expected to grow, driving the force sensor market expansion.

Threat:

Calibration and maintenance challenges

Force sensors' reliability can be impacted by harsh operating environments, such as

extreme temperatures, vibrations, moisture, and dust. Regular calibration and
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maintenance may not always restore the sensor's original accuracy, leading to sensor

failure or incorrect readings. This unreliability in force measurements can lead to

incorrect actions in robotic systems or automated processes, negatively impacting

product quality, safety, and overall system performance.

Covid-19 Impact

The COVID-19 pandemic had a mixed impact on the force sensor market. Initially, it

caused disruptions in supply chains, leading to delays in manufacturing and distribution.

However, the increased demand for automation, healthcare applications (like ventilators

and medical devices), and robotics during the pandemic boosted the adoption of force

sensors in these sectors. Despite initial setbacks, the market is recovering, with growth

prospects in healthcare and automation.

The tension force sensors segment is expected to be the largest during the forecast

period

Over the forecasted timeframe, the tension force sensors segment is anticipated to

dominate the market share owing to real-time feedback on force application. This allows

robots to perform tasks with precision and prevent damage to products and equipment.

The rise of collaborative robots (cobots) has increased the demand for tension force

sensors, as they ensure robots apply the right amount of force when interacting with

humans or sensitive materials. As the robotics market expands, the demand for tension

force sensors is expected to drive further growth.

The piezoelectric force sensors segment is expected to have the highest CAGR during

the forecast period

The piezoelectric force sensors segment is anticipated to witness substantial growth

during the estimation period due to its small and lightweight with maintaining high

performance. This makes them ideal for integration into compact systems, making them

suitable for use in consumer electronics, wearables, medical devices, and embedded

systems. In medical applications, they are used in prosthetics, surgical instruments, and

wearables for real-time force measurements. In consumer electronics, they detect and

measure forces applied to devices, opening up new markets and increasing their

adoption.

Region with largest share:
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North America is expected to hold the largest market share during the forecast period

owing to driving sensors that are crucial in automated systems, robotics, material

handling, and production lines, monitoring forces to ensure product quality and process

efficiency. The increasing use of industrial robots in manufacturing processes,

particularly in the U.S., is influencing the force sensor. The demand for collaborative

robots (cobots) working alongside humans further expands the market for force

measurement.

Region with highest CAGR:

Asia Pacific is predicted to hold the highest CAGR over the forecast period due to Asia

Pacific region, particularly in emerging economies like China and India, is experiencing

rapid industrialization, resulting in a significant impact on the force sensor market. The

region is a hub for manufacturing, automotive, electronics, and industrial automation,

driving the demand for precision tools like force sensors. These sensors are used in

automated systems to measure forces during assembly, testing, and quality control,

ensuring smooth operation of complex production processes.

Key players in the market

Some of the key players in Force Sensor market include Alps Electric Co. Ltd, ATI

Industrial Automation Inc., Flintec Group AB, Freescale Semiconductor Inc., Futek

Advanced Sensor Technology Inc., General Electric, Honeywell International Inc.,

Infineon Technologies AG, Innovative Sensor Technology IST AG, Interlink Electronics

Inc., Kavlico Corporation, Sensata Technologies Inc., Sensel Inc, Spectris PLC,

Synaptics Inc., TE Connectivity Ltd. and Tekscan Inc.

Key Developments:

In November 2024, Infineon Technologies AG, announced a strategic partnership to

develop the future generation of ion traps. This partnership will drive the acceleration of

quantum computing and enable progress in fields such as generative chemistry,

material science, and artificial intelligence.

In July 2024, Honeywell has signed a long-term agreement with Air India Limited,

India’s leading global airline and a Tata Group enterprise, for Auxiliary Power Unit

(APU) aftermarket support covering both Air India’s existing and new fleets.

In May 2024, Honeywell Hometown Solutions India Foundation announced
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collaboration with Americares India Foundation, has successfully completed two

projects aimed at enhancing primary healthcare centers (PHCs) and schools in rural

India.

Force Types Covered:

Tension Force Sensors

Compression Force Sensors

Tension and Compression Force Sensors

Other Force Types

Technologies Covered:

Piezoelectric Force Sensors

Strain Gauge Force Sensors

Capacitive Force Sensors

Optical Force Sensors

Magnetoelastic Force Sensors

Other Technologies

Applications Covered:

Robotic Assembly

Material Handling & Quality Control

Human-Robot Collaboration

Haptic Feedback
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Seat Belt Tensioners

Airbag Deployment Systems

Suspension Systems

Prosthetic Limbs & Rehabilitation Equipment

Smartphones & Tablets

Gaming Controllers

Other Applications

End Users Covered:

Automotive

Healthcare & Medical

Aerospace & Defense

Consumer Electronics

Energy & Utilities

Other End Users

Regions Covered:

North America

US

Canada
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Mexico

Europe

Germany

UK

Italy

France

Spain

Rest of Europe

Asia Pacific

Japan

China

India

Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile
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Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa

What our report offers:

- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants

- Covers Market data for the years 2022, 2023, 2024, 2026, and 2030

- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment

Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market

estimations

- Competitive landscaping mapping the key common trends

- Company profiling with detailed strategies, financials, and recent developments

- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)
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Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

presence, and strategic alliances
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