
Impact-resistant polyurea coating that senses
damage in real time

Preparation and Main Properties of Graphene

NanoPlatelet-functionalized Polyurea Coatings.

FAYETTEVILLE, GA, UNITED STATES,

January 9, 2026 /EINPresswire.com/ --

Researchers have created a spray-on

polyurea nanocomposite coating

reinforced with functionalized

graphene. The coating delivers high

strength and stretchability, strong

adhesion across substrates, and

durable performance after heat, salt-

spray, and UV aging. It also resists

corrosion and provides fast, reliable

strain sensing for real-time damage

detection—offering a scalable

protective coating for infrastructure

and automotive structures.

Harsh environments and complex geometries make it difficult to deploy structural health

monitoring at scale, as conventional sensors have poor conformability, mechanical properties,

and weather-resistance. In a study published in the KeAi journal Advanced Nanocomposites, a

research team outlines a new approach they have developed—a spray-applied polyurea

nanocomposite sensing coating reinforced with functionalized graphene, designed to combine

robust mechanical protection with real-time damage amd strain monitoring for infrastructure

and automotive structures.

“Our work introduces a spray-applied polyurea-based nanocomposite sensing coating that

integrates covalently functionalized graphene nanoplatelets into a two-component polyurea

matrix—improving processability for scalable deployment, enhancing weatherability for long-

term outdoor service, and establishing a robust conductive network that delivers strong, reliable

resistive sensing,” explains corresponding author Qingshi Meng, a professor of aerospace

engineering at Shenyang Aerospace University.

The research team found that covalently functionalizing graphene nanoplatelets with an HDIT

trimer allowed the fillers to disperse uniformly and become chemically integrated into a fast-

curing, two-component spray polyurea network. This molecular “anchoring” strengthens the
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hydrogen-bonded microstructure and helps form a stable, low-threshold conductive pathway

even under rapid spray gelation—enabling robust resistive sensing while maintaining mechanical

toughness, strong adhesion, and durable weather and corrosion protection on real, complex

substrates.

“Until now, scalable strain-sensing coatings have often faced a trade-off between easy spray

processing, long-term weather resistance, and reliable electromechanical performance,” Meng

notes. “By using covalently functionalized graphene to build a stable conductive network within a

sprayable polyurea, we show these requirements can be met simultaneously.”

The team hope their results would encourage wider exploration of molecularly engineered

nanofillers to create durable, multifunctional coatings for infrastructure and automotive health

monitoring.

References

DOI

10.1016/j.adna.2025.12.002

Original Source URL

https://doi.org/10.1016/j.adna.2025.12.002

Funding Information

This work was supported by the National Natural Science Foundation of China (No. 62273082),

the Liaoning Province Science and Technology Plan Project (No. 2023JH2/101300125), the

Fundamental Research Funds for the Central Universities (No. N2319001 and No. N2119008), the

Liaoning Province Science and Technology Joint Program (Key R&D Program Project)

(2025JH2/101800288).

Lucy Wang

BioDesign Research

email us here

This press release can be viewed online at: https://www.einpresswire.com/article/881838199

EIN Presswire's priority is source transparency. We do not allow opaque clients, and our editors

try to be careful about weeding out false and misleading content. As a user, if you see something

we have missed, please do bring it to our attention. Your help is welcome. EIN Presswire,

Everyone's Internet News Presswire™, tries to define some of the boundaries that are reasonable

in today's world. Please see our Editorial Guidelines for more information.

© 1995-2026 Newsmatics Inc. All Right Reserved.

https://doi.org/10.1016/j.adna.2025.12.002
https://doi.org/10.1016/j.adna.2025.12.002
http://www.einpresswire.com/contact_author/5540250
https://www.einpresswire.com/article/881838199
https://www.einpresswire.com/editorial-guidelines

