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Abstract:

Multi-stage cold forging processes allow the mass production of particular resistant parts of different level of
geometrical complexity. It also permits to achieve a high dimensional accuracy, which can eventually exempt from a
subsequent machining treatment of the formed parts. The purpose of robustness improvement via digitization
necessitates the integration of different types of sensors in the cold forging tool assembly. However, the compactness
and high geometrical precision of the tool, dictated by the high loads implied during the process and the expected part
quality at the end of the forming operation, represent a considerable challenge. In this context, externally attachable
sensors such as vibration sensors offer a unique perspective. Against this background, this study explored the
integration and the use of vibration sensors for monitoring a cold forging process involving a tool designed for the
production of screw-like parts. Considering a two-stage cold forging process that comprises a forward rod extrusion
and a sizing operation, different sensors were attached at different locations, and their recordings were analysed
according to the process specificity. The results showed that vibration sensors can be used not only for a global

monitoring of a multi-stage cold forging process but also for localizing stage specific fluctuations related to the single
the forming operations.
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