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Abstracts

The global Shielding Materials for Nuclear Power Plant Piping market size is predicted

to grow from US$ 56.84 million in 2025 to US$ 81.80 million in 2032; it is expected to

grow at a CAGR of 5.4% from 2026 to 2032.

Shielding materials for nuclear power plant piping are protective materials applied

around process piping, valves, and connection points to reduce radiation doses from

sources such as gamma rays and neutrons. Common materials include lead, tungsten,

iron/steel, boron-based substances, and composite shielding materials; these can be

fabricated into sheets, blankets, modules, or cladding structures. They are primarily

used for personnel protection and dose control in maintenance areas, reactor auxiliary

systems, and high-radiation piping sections.

The global average price for shielding materials for nuclear power pipeline is

approximately $35/kg, with a sales volume of about 1,450–1,850 tons and a gross profit

margin of 34%.

Upstream and Downstream Industry Chain

Upstream raw materials include lead, tungsten, bismuth, iron/steel, borides, polymer

substrates, rubber, fiber fabrics, and composite fillers, involving processes such as

calendering, molding, composite forming, sewing, and modular fabrication. Downstream

applications cover areas such as the primary coolant circuit, auxiliary systems,

radioactive waste systems, and associated piping, valves, elbows, and flanges; these

materials provide gamma-ray and neutron radiation shielding during normal operation,

maintenance shutdowns, and decommissioning.
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Key Findings

Nuclear power pipeline shielding materials are highly specialized products within the

nuclear safety sector; while the market size is relatively limited, the industry is

characterized by high barriers to entry (due to certification requirements), strict reliability

standards, and strong customer loyalty. Demand is primarily driven by radiation dose

control during maintenance of operating plants, the construction of new nuclear units,

and life-extension upgrades for aging units. Key growth areas include removable flexible

shielding blankets, pipeline cladding materials, and lead-free high-density composites.

Product competition focuses on shielding efficiency, weight, high-temperature

resistance, flame retardancy, ease of re-installation, and service life.

Industry Trends

The industry is shifting away from traditional lead plates and blankets toward

lightweight, flexible, modular, and lead-free solutions. The adoption of tungsten,

bismuth, and high-density composites is increasing, and removable shielding structures

are being used more frequently for temporary dose control during maintenance.

Furthermore, the integration of digital dose assessment with customized shielding

design allows for the precise configuration of shielding materials for valves, flanges, and

irregularly shaped pipe fittings. With approximately 80 reactors currently under

construction—predominantly in Asia—there is a sustained and growing demand for

shielding materials.

Market Dynamics

Drivers

Nuclear power plants must continuously reduce occupational radiation exposure for

personnel. The ALARA (As Low As Reasonably Achievable) principle mandates

minimizing radiation doses whenever technically and economically feasible;

consequently, maintenance, refueling, and operations involving high-radiation pipelines

generate ongoing demand for shielding materials.

Restraints

The certification cycle for nuclear-grade materials is lengthy, quality traceability

requirements are stringent, and the barrier to entry for suppliers is high. High-density

materials such as tungsten and bismuth entail significant costs, while traditional lead-
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based materials are constrained by environmental and occupational health regulations,

limiting the potential for cost reductions.

Opportunities

Global initiatives involving new nuclear power plant construction, unit life extensions,

and decommissioning projects are advancing concurrently, with particularly active

growth in new nuclear projects across Asia. With global nuclear power generation

reaching approximately 2,702 TWh by 2025, the value of the long-term operation of

existing units is increasingly recognized, creating stable demand for pipeline

maintenance and shielding retrofits.

Challenges

Materials must simultaneously meet requirements for radiation shielding, high-

temperature resistance, flame retardancy, radiation resistance, and mechanical stability;

furthermore, the need for various pipe diameters and irregularly shaped components

increases customization complexity. Nuclear projects involve long construction cycles

and significant order volatility, while new lead-free materials still face challenges in

balancing cost with shielding performance.

Competitive Landscape

The global market is characterized by specialized and regional competition. US and

European companies possess extensive experience in flexible shielding blankets,

removable shielding, and nuclear maintenance applications; Japanese firms hold

material-related advantages in tungsten alloys and high-performance shielding

materials; and Chinese enterprises are accelerating their presence in flexible pipeline

shielding, gamma/neutron composite materials, and domestic substitution. Future

competition will increasingly center on nuclear-grade certification, material

lightweighting, lead-free solutions, customization capabilities, and the ability to provide

long-term services to nuclear power plants.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Shielding Materials for Nuclear

Power Plant Piping Industry Forecast” looks at past sales and reviews total world

Shielding Materials for Nuclear Power Plant Piping sales in 2025, providing a

comprehensive analysis by region and market sector of projected Shielding Materials

for Nuclear Power Plant Piping sales for 2026 through 2032. With Shielding Materials
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for Nuclear Power Plant Piping sales broken down by region, market sector and sub-

sector, this report provides a detailed analysis in US$ millions of the world Shielding

Materials for Nuclear Power Plant Piping industry.

This Insight Report provides a comprehensive analysis of the global Shielding Materials

for Nuclear Power Plant Piping 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 Shielding Materials for Nuclear Power Plant Piping portfolios and

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

better understand these firms’ unique position in an accelerating global Shielding

Materials for Nuclear Power Plant Piping market.

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

shaping the global outlook for Shielding Materials for Nuclear Power Plant Piping 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

Shielding Materials for Nuclear Power Plant Piping.

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

opportunities of Shielding Materials for Nuclear Power Plant Piping market by product

type, application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Lead-Based Shielding Materials

Tungsten-Based Shielding Materials

Steel and Iron-Based Shielding Materials

Boron-Containing Shielding Materials

Bismuth-Based Shielding Materials
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Polymer Composite Shielding Materials

Other Composite Shielding Materials

Segmentation by Radiation Type:

Gamma Radiation Shielding Materials

Neutron Shielding Materials

Gamma-Neutron Composite Shielding Materials

Segmentation by Product Form:

Shielding Sheet and Plate

Flexible Shielding Blanket

Pipe Wrap Shielding

Modular Shielding Block

Molded Shielding Components

Shielding Coating

Segmentation by Application:

Reactor Primary Circuit Piping

Nuclear Auxiliary System Piping

Radioactive Waste Treatment Piping

Shutdown Maintenance and Refueling Operations
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Spent Fuel and Cooling System Piping

Nuclear Facility Decommissioning and Modification Projects

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK
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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.

Lancs Industries

NPO

American Ceramic Technology

MarShield

R?hr + Stolberg

Calder Lead

Nuclear Shields

Togawa Rubber

Nippon Tungsten
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Chengdu Shengbang Nuclear Shield New Material

Sichuan Maike Nuclear Shield New Material Technology

Yingliu Group

CGN Advanced Materials Group

Kingmagnet New Material

Key Questions Addressed in this Report

What is the 10-year outlook for the global Shielding Materials for Nuclear Power

Plant Piping market?

What factors are driving Shielding Materials for Nuclear Power Plant Piping

market growth, globally and by region?

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

How do Shielding Materials for Nuclear Power Plant Piping market opportunities

vary by end market size?

How does Shielding Materials for Nuclear Power Plant Piping break out by Type,

by Application?
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Figure 82. Europe Shielding Materials for Nuclear Power Plant Piping Sales Market

Share by Type (2021-2026)
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2021-2026 ($ millions)
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Figure 88. Russia Shielding Materials for Nuclear Power Plant Piping Revenue Growth

2021-2026 ($ millions)
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Figure 92. Egypt Shielding Materials for Nuclear Power Plant Piping Revenue Growth

2021-2026 ($ millions)
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