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Precise Manufacturing of Precious Metal Jewelry: The Integrated Application of 3D Printing and
CNC Machining
Jiguang Zhou Yi Wang Shuangyong Xiao
Sinomach Diamond (Henan) Co., ltd.

[Abstract] With the surge in demand for personalized customization and the rapid advancement of intelligent
manufacturing technologies, traditional jewelry processing models are undergoing profound changes. This paper
focuses on the precision manufacturing of precious metal jewelry (such as diamond ring settings and earrings),
systematically analyzing the limitations of traditional processes like investment casting and hand—carved wax
modeling in terms of realizing complex structures, production efficiency, and material utilization. Building upon
this, it delves into the pivotal roles of 3D printing technologies—represented by Stereolithography (SLA/DLP)
and direct metal printing (e.g., Selective Laser Melting, SLM)—and high—precision 5—axis CNC machining
centers in modern jewelry production. The paper elaborates on the process flows, applicable scenarios,
advantages, and challenges of two mainstream technological pathways: "3D Printing + Casting" and "Direct
CNC Milling." The research indicates that integrating the mold—free, rapid prototyping advantage of 3D
printing with the superior surface finish and dimensional accuracy of CNC machining establishes a flexible,
efficient, and highly automated hybrid manufacturing model. This approach not only perfectly realizes designers'
intricate concepts but also significantly enhances the utilization efficiency of precious metals and the overall
product quality, providing robust technical support for the high—end custom jewelry manufacturing industry.
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