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Abstract 

High- or ultraprecision surfaces without visible or detectable directional machining marks pose high 

challenges for turning or milling processes. Typically, this requires ultra-precise and cost-intensive 

diamond tools on highly specialised ultraprecision machine tools. Alternatively, grinding machines are 

used that are exclusively suitable for this processing. In order to be able to manufacture surfaces with 

non-directional machining marks efficiently and on the same machine tool as the pre-machining 

without reclamping, pendulum stroke grinding with grinding pins is being investigated. In pendulum 

stroke grinding, the tool performs an oscillating movement along the tool axis in addition to the feed 

movement. This prevents directional machining marks and ensures a uniform surface topography. The 

capabilities of this process are being investigated on a high-precision machining centre with various 

grinding tools made of corundum (Al2O3) and cubic boron nitride (CBN). The technological parameters 

to be investigated are surface roughness characteristics and shape and dimensional accuracy. For this 

purpose, the influencing variables of abrasive grain material, speed ratio qs between circumferential 

tool speed vs and feed rate f, flushing conditions, machining direction and finishing by means of spark-

out are varied and their influence on the technological target variables is investigated. Furthermore, 

economic factors such as tool costs, tool life and machining time are considered in comparison to 

exclusive milling processes. 
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