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Machine Vision Prototype for Flank Wear Measurement on Milling Tools R. Schmitt1, R. Hermes Laboratory of Machine Tools and Production Engineering (WZL), Chair of Metrology and Quality Management, Aachen, Germany M. Stemmer2, A. Pavim, F. Deschamps, D. Moraes Department of Automation and Systems, Intelligent Industrial Systems (S2i), Florianópolis, Brazil



Abstract: Nowadays, product life cycles are becoming increasingly shorter due to market demands. To enable the necessary flexibility and low production costs, process monitoring is of crucial importance. It optimises the productivity by avoiding the production of waste as well as improving quality of the final product. Tool wear, especially flank wear, is an important parameter in chipping processes. It allows to estimate the lifetime of a tool and to control product quality. This paper describes the development of a machine vision system for automated tool wear measurement. The information received from this measurement station, which works next to the production line, provides essential information for an optimised production planning and process control. Keywords: Measuring instrument, tool wear, process automation, image processing. 1 INTRODUCTION The current worldwide competition is driving companies towards the improvement of both production performance and quality levels in order to reduce costs and to avoid scrap. Customers are requiring more individual products with a shorter “time to market”. Industrial manufacturers therefore need flexible production systems with high performance and quality characteristics. Hence, the antiquated quality assurance method by measuring the specification conformity of a product at the end of the production line is replaced by a preventive quality strategy with inline-metrology. Milling and turning are very common processes in industry today. Therefore, process monitoring is of crucial importance to optimise production in view of quality and costs [1, 2]. In general three different approaches are possible. First, a statistical evaluation, based on estimated or FEM (Finite Element Method) simulated lifetime intervals is possible [3]. Second, process signals like the cutting forces or the acoustic emission can be used for a wear analysis [1, 3]. Third, a direct measurement on the cutting edge can be performed [4]. In the context of the last approach, the Laboratory of Machine Tools and Production Engineering (WZL, RWTH Aachen) and the research group Intelligent Industrial Systems of the Department of Automation and Systems (S2i, DAS, UFSC) defined a cooperation project in the field of tool wear monitoring as part of the Collaborate Research Center “Autonomous Production Cells” (SFB368). The project aims at the development of a machine vision system for the automated measurement and classification of tool wear. 1.1 Cutting Tools There are many different types of cutting tools used in chip forming processes. A small selection is presented in Figure 1. 1



From the optical point of view, these tools differ from each other in geometry and surface properties. Depending on the type of machining process (e.g. milling or turning) and the performed manufacturing task, they have different forms, materials, surfaces and coatings.



Figure 1: Types of cutting tools. 1.2 Tool Wear For a constructive realisation of a prototype for automated tool wear measurement, the flank wear on the major cutting edge was focused. ISO 3685 defines the measurement parameters for flank wear (Figure 2) [5]. AVB VB



VBmax main flank



a - crater wear



VB - average flank wear



b - flank wear - major cutting edge



VBmax - maximum flank wear



c - flank wear - minor cutting edge



AVB - flank wear area



Figure 2: Tool wear parameters.
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