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Abstract : With the deep integration of industrial internet in the aluminum extrusion industry, the widespread
adoption of digital twin systems, process control, and Al-powered quality inspection has driven digital
and intelligent transformation. However, emerging security risks—including data breaches, control
command tampering, and virtual asset theft—have surfaced in critical areas such as multi-system data
interoperability (e.g., PLC—to—digital twin integration), cross—level equipment coordination (camera—
process control synchronization), and virtual asset circulation (3D equipment modeling). These
vulnerabilities hinder industry security development. This paper analyzes industrial internet security in
aluminum extrusion, focusing on core innovations like hierarchical security architecture design, end—to—
end industrial data lifecycle protection, and digital twin security. It also explores security applications
in key scenarios including digital twin systems, process control, and Al quality inspection. The aim
is to establish scenario—adaptive security frameworks that mitigate risks of unauthorized device
access and process data leakage, ensure end—to—end industrial internet security, and provide robust
safeguards for the industry's digital transformation.
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