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The global Battery Cell Swelling Sensor market size is predicted to grow from US$ 205
million in 2025 to US$ 624 million in 2032; it is expected to grow at a CAGR of 17.2%
from 2026 to 2032.

Battery Cell Swelling Sensor refers to sensing devices designed to detect and measure
dimensional deformation, expansion force, or pressure changes caused by the swelling
of battery cells during charging, discharging, aging, or abnormal operating conditions.
These sensors are primarily integrated into battery modules, battery packs, test
systems, and battery management-related monitoring systems. Major product forms
include force sensors, pressure sensors, strain-based sensors, displacement sensors,
and integrated thin-film sensing solutions. Key performance parameters include
measurement range, sensitivity, accuracy, response time, thickness, temperature
resistance, long-term stability, and integration capability. Major applications include
electric vehicle batteries, energy storage batteries, consumer batteries, battery R&D,
and production testing.

Key Findings

Global product sales reached approximately 21,000 thousand units in 2025
The global average market price was approximately USD 10 per unit
Global production capacity was approximately 27,000 thousand units

Gross margins of major industry participants were approximately 30%—48%

Global Battery Cell Swelling Sensor Market Growth 2026-2032


https://marketpublishers.com/report/hardware/sensors/global-battery-cell-swelling-sensor-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

EV and energy storage batteries are the primary application markets

Market Trends

The Battery Cell Swelling Sensor market is developing toward thinner designs, higher
sensitivity, multi-parameter sensing, and deeper integration with battery monitoring
systems. As battery manufacturers increasingly focus on cell mechanical behavior
during charging, aging, and thermal events, swelling data is becoming an important
supplementary indicator for evaluating battery state and safety. Sensor solutions are
also evolving from laboratory measurement tools toward embedded monitoring
components integrated into modules and battery packs. Future product development
will increasingly emphasize compact dimensions, temperature resistance, long-term
measurement stability, and compatibility with battery management and safety
monitoring systems.

Market Dynamics

Rapid expansion of electric vehicle and energy storage battery deployment is increasing
the number of cells requiring safety monitoring, while higher energy density and faster
charging place greater demands on battery condition assessment. Battery
manufacturers are increasingly combining electrical, thermal, gas, and mechanical
parameters to improve early identification of abnormal cell behavior. This trend is
expanding the role of swelling sensors from R&D and production testing into real-time
battery monitoring. Competition is gradually shifting toward measurement accuracy,
sensor durability, miniaturization, integration capability, and the ability to support large-
scale battery applications.

Drivers

Growth in electric vehicles, stationary energy storage, and high-performance battery
applications is a major driver of demand. Lithium-ion cells can undergo dimensional
expansion and pressure changes during cycling, aging, overcharging, and thermal
abnormalities, making mechanical deformation an important indicator of battery
condition. Increasing emphasis on thermal runaway prevention and predictive battery
safety is encouraging manufacturers to monitor additional physical parameters beyond
voltage and temperature. Improvements in thin-film sensing, force measurement, and
compact sensor integration are also making swelling monitoring more practical for
battery modules and packs.
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Restraints

Battery cell swelling measurement remains more complex than conventional voltage
and temperature monitoring because sensor installation can affect mechanical
structures and requires appropriate calibration for different cell formats. Battery pack
space constraints, sensor cost, long-term drift, temperature effects, and durability
requirements can limit large-scale embedded deployment. Different cylindrical,
prismatic, and pouch cell architectures also require different sensing configurations,
increasing customization requirements. In cost-sensitive battery applications,
manufacturers may prioritize simpler monitoring methods unless swelling data provides
sufficient additional safety or diagnostic value.

Opportunities

Major opportunities exist in high-energy-density EV batteries, large-scale energy
storage systems, fast-charging batteries, and advanced battery testing. Increasing
adoption of predictive safety monitoring could create demand for sensors capable of
identifying abnormal mechanical behavior before severe thermal events occur. Thin-film
and flexible sensing technologies offer additional opportunities because they can be
integrated into confined spaces with limited impact on battery module design. Suppliers
that combine swelling sensing with temperature, pressure, gas, or other parameters
may also benefit from demand for multi-parameter battery safety monitoring solutions.

Challenges

Long-term accuracy and reliability under repeated battery cycling remain important
technical challenges. Sensors may need to withstand sustained mechanical loads,
temperature variations, vibration, and complex battery pack environments while
maintaining stable measurements over long operating periods. Establishing reliable
correlations between swelling behavior, battery state of health, aging, and thermal
runaway risk also requires substantial testing data and application-specific algorithms.
Battery manufacturers have different cell structures and pack designs, making product
standardization difficult and increasing validation requirements for sensor suppliers.

Segment Insights

By sensing principle, the market includes force and pressure sensors, strain-based
sensors, displacement sensors, and thin-film sensing solutions. Force and pressure
sensing are important for measuring mechanical loads generated by cell expansion,
while thin-film solutions offer advantages where installation space is limited. By battery
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type, applications include prismatic, pouch, and cylindrical cells, with different
mechanical structures creating different measurement requirements. Embedded battery
monitoring represents a higher-growth segment as swelling sensing gradually expands
beyond laboratory and production testing applications.

Downstream Market Opportunities

Electric vehicle battery manufacturers represent a major downstream opportunity as
higher energy density, fast charging, and battery safety requirements increase demand
for more comprehensive monitoring. Energy storage systems provide another attractive
market because large battery installations require improved early-warning capabilities to
reduce thermal runaway and propagation risks. Battery R&D laboratories, cell
manufacturers, and testing equipment suppliers continue to generate demand for high-
precision swelling measurement during development and quality control. Future
opportunities are also expected in next-generation batteries where new materials and
cell structures require more detailed mechanical behavior monitoring.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Battery Cell Swelling Sensor
Industry Forecast” looks at past sales and reviews total world Battery Cell Swelling
Sensor sales in 2025, providing a comprehensive analysis by region and market sector
of projected Battery Cell Swelling Sensor sales for 2026 through 2032. With Battery Cell
Swelling Sensor sales broken down by region, market sector and sub-sector, this report
provides a detailed analysis in US$ millions of the world Battery Cell Swelling Sensor
industry.

This Insight Report provides a comprehensive analysis of the global Battery Cell
Swelling Sensor 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
Battery Cell Swelling Sensor portfolios and capabilities, market entry strategies, market
positions, and geographic footprints, to better understand these firms’ unique position
in an accelerating global Battery Cell Swelling Sensor market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Battery Cell Swelling Sensor 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-
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up qualitative and quantitative market inputs, this study forecast offers a highly nuanced
view of the current state and future trajectory in the global Battery Cell Swelling Sensor.
This report presents a comprehensive overview, market shares, and growth
opportunities of Battery Cell Swelling Sensor market by product type, application, key
manufacturers and key regions and countries.
Market Segmentation
Segmentation by Type:

Strain Gauge Sensors

Piezoelectric Sensors

Fiber-optic Sensors

Segmentation by Sensor Configuration:
Surface-mounted Film Sensors
Compression Block Sensors

Distributed Sensor Arrays

Segmentation by Force Measurement Range:
Low-range??1 kN?
Medium-range??1-10 kN?

High-range??10 kN?

Segmentation by Application:

Global Battery Cell Swelling Sensor Market Growth 2026-2032


https://marketpublishers.com/report/hardware/sensors/global-battery-cell-swelling-sensor-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

State-of-health and Swelling Monitoring
Thermal Runaway Early Warning
Cell Compression and Mechanical Stress Control

Other

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe

Germany
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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.
Kistler Group
HBK — Hottinger Br?el & Kj?r
TE Connectivity Ltd.
Sensata Technologies, Inc.
Tekscan, Inc.
KELLER Pressure

FUTEK Advanced Sensor Technology, Inc.
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KPM Analytics

Ningbo Keli Sensing Technology Co., Ltd.

Guangdong South China Sea Electronic Measuring Technology Co., Ltd.
Kunwei Technology Co., Ltd.

SRI Sensor Technology Co., Ltd.

Shenzhen Sensor and Control Technology Co., Ltd.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Battery Cell Swelling Sensor market?

What factors are driving Battery Cell Swelling Sensor market growth, globally
and by region?

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

How do Battery Cell Swelling Sensor market opportunities vary by end market
size?

How does Battery Cell Swelling Sensor break out by Type, by Application?
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