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Article Information Abstract
Original Research Paper Turn-milling is a hybrid machining process that combines turning and milling operations, in which
Received: 28 July 2025 both the tool and the workpiece rotate simultaneously. This configuration provides high flexibility for
Accepted: 29 April 2026 machining curved and complex surfaces. The present study investigates, through both experimental
tests and numerical simulations, the influence of key independent machining parameters—namely,
Keywords: workpiece rotational speed, tool rotational speed, and tool feed rate—on cutting responses such as
Turn-Milling cutting forces and specific cutting energy. The results indicate that increasing the tool feed rate leads
Specific Cutting Energy to higher cutting force components and lower specific cutting energy. Experimental findings show that
Cutting Force tripling the tool feed rate increases the machining force by approximately 2.3 times and reduces
ABAQUS Software specific cutting energy by about 27%. Numerical simulations performed in ABAQUS predict a 2.7-fold

increase in machining force and a 4% reduction in specific cutting energy for a similar threefold

increase in the tool feed rate.
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