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Abstract: Digital twin technology is a simulation process integrated by multi-discipline, multi-physical quantity, multi-scale
and multi-probability through comprehensively using of physical model, sensor information and operation history data. Com-
bined with additive manufacturing to realize the intelligent interconnection of the physical world and the information world,
it becomes a potential approach to reduce trial-and-error experiments of process parameters, control the mechanical perfor-
mance of additively manufactured components, and save the costs of the process. The background and significance of digital
twin driving additive manufacturing is discussed, the key elements of building a digital twin system for additive manufactur-
ing is introduced, and the developments and challenges of 3D model design, slicing and path planning, mechanism model,
sensing and control, statistical model, big data and machine learning of additive manufacturing are clarified. Finally, the fu-

ture research trends and focus of digital twin driven additive manufacturing is revealed.
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Fig.1 Powder bed fusion additive manufacturing technology
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Fig.3 Concept of digital twin in full lifecycle'”
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Fig. 6 Five-dimensional conceptual model of digital twin
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Fig. 7 Functional framework of industrial digital twin
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Fig. 8 Product multidisciplinary co-simulation research and development scheme based on digital twin
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