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Current developments in micro extrusion molding and advances in digital twin technology
LI Zhiyi,ZHAO Nanyang, SU Mingyang , XU Zhongbin
(College of Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract : Micro-extrusion molding, an emerging manufacturing technology developed from the miniaturization of conven-
tional extrusion molding, occupies a pivotal position in the production of components for minimally invasive medical applications,
telecommunications, and related industries. This study reviews the research progress of three micro-extrusion molding technologies,
namely gas-assisted micro-extrusion, ultrasonic-assisted micro-extrusion and micro co-extrusion, and points out that the application
of digital twin technology has brought breakthrough progress to micro-extrusion molding in terms of product quality control, mold-
ing defect prediction and production efficiency improvement. It introduces the construction process of the micro-extrusion digital
twin, including key links such as data acquisition and hardware deployment, construction of hybrid models for micro-extrusion
equipment, development of twin platforms, and calibration and verification. By systematically analyzing the application cases in
aspects like digital twin expression, process parameter optimization, quality and efficiency improvement, and product development
assistance in micro-extrusion molding, it expounds the broad application prospects of digital twin technology in the field of micro-
extrusion molding processing.

Keywords : micro manufacturing ; extrusion molding ; digital twin ; parameter optimization ; defect prediction
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