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Why this matter for the UK? Methodology framework
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Stress-strain curve, bend-angle geometry & formulation, & FEM deformation zone

ROD ANGES, NZ/J)) 2
RI DINES - e
FULL AUTOMATION OF 7
V N THE FORMING PROCESS  « ~

THEGOAL

What is a digital twin in this project?

Exploration: DOE sweep of geometry, process parameters and material variability.
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to anticipate and correct springback before it occurs. Results
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Inputs: Force, displacement, and imaging
Outputs: Bend angle, springback, and quality indicator

o

Force (N)

S€Ws€

Force (N)

\\

MATLAB
, By - Interface
g
= DATA

DRIVEN

Tool, punch variation = Process, various dis vlacement
Tool & process variation measurably shift the response and
final geometry, the twin predicts the bend angle within the

Three-layer digital twin architecture
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Fluid coupling, shown as three layers for clarity r = - - @ Cutting

A simulation model becomes a Digital Twin when it is connected to the phy5|cal process
through real-time data exchange and state updating. '
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This research develops and validates a real-time digital twin
framework for bending advanced high-strength steel
(AHSS). By integrating VDA-compliant testing with a staged
physical—digital workflow, we provide evidence-based
decision support for complex forming. The system links
in-situ sensing with a hybrid Al-physics architecture to
predict and correct material behaviour in real time. This
creates a scalable solution for high-value autonomous
manufacturing across all UK strategic industrial sectors,
such as automotive and aerospace.
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Polishing Cloth

Metallography stages, FEM deformation/contact zone and model reduction strategy for model simulation

Proof to production

Our framework turns the green steel transition into a UK competitive advantage by enabling
rapid validation of new products and better control of product and process variability. This
helps UK manufacturing stay resilient to material and process changes while improving

Measured System understanding and management of the homologation VDA test.
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Our middleware synchronises physical tests with digital models. This unique feedback loop REULHEIRTEER ] L] E1N=Te [T E
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production of sustainable steel. supporting the UK’s circular, low-carbon industrial goals.
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