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A New Paradigm in Additive Manufacturing Design: From Local Optimization to
System Innovation
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ABSTRACT

Additive Manufacturing (AM) technologies have yet to fully realize their potential, as prevailing

applications of Design for Additive Manufacturing (DfAM) grounded in conventional design paradigms
have largely focused on optimizing existing components. Such an approach results in only local
optimization and fails to fully utilize AM’s inherent capabilities, such as complex geometries,
adaptability to design changes, and accommodation of diverse requirements. To address this, the present
study proposes Revolutionizing Design with AM (RDwAM), which fundamentally reconfigures
system-level functions and role allocations. RDwAM is a proactive strategic paradigm that integrates
systems thinking and design thinking into a structured methodology, thereby overcoming ingrained
designer biases. Applying the methodology to an actual product module achieved substantial,
simultaneous reductions in cost, weight, and size—previously unattainable with conventional
methods—while enhancing overall system performance. This work outlines a pathway for elevating

AM components from mere replacements to key enablers of transformative system improvements.
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Table 1 Feature comparison of current design approaches
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Fig. 3 Inkjet system: Main body components.
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Fig. 4 Sub-ink supply module fabricated by RDwAM.
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Fig. 5 Functional decomposition diagram.
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Fig. 6 Multi-function manifold fabricated by RDwAM.
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Fig. 7 Multi-function subtank fabricated by RDwAM.
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Fig. 8 Sub-ink supply module fabricated by RDwAM.
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Fig. 9 Comparison of the effectiveness of current
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