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Abstract

This study investigates the application of digital twin technology in material procurement and contract fulfillment management.
Addressing critical pain points in traditional procurement processes—including redundant workflows, information silos, and high
fulfillment risks—the research establishes a dynamic control model. The paper analyzes the traceability, conceptual framework, and
core components of digital twin technology, highlighting its defining characteristics as “physical-virtual mapping” and “data-driven
operations.” It examines the limitations of traditional linear procurement models and systemic challenges in fulfillment management.
Building on this foundation, a four-layer architecture model— “physical entity — virtual mapping — data interaction — decision
optimization” —is proposed. The study details data collection strategies, implementation pathways for model construction, and
operational mechanisms of dynamic control. The findings demonstrate that this model enables full-process visual monitoring,
intelligent scheduling, and risk early warning systems, providing both technical support and practical solutions to overcome
challenges in material procurement and fulfillment management.
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