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Abstract

In depth understanding of tool-chip friction behavior is a significant aspect for tool wear performance in steels. In the
present work attention has been paid to the strain mode of the chip section in contact with the rake surface of the tool, and its
influence on the mechanics of material removal. There is a multitude of evidence for the existence of qualitatively different
cutting regimes in orthogonal machining of annealed AIS1-1045 steel with uncoated P15 carbide cutting tools in dry
conditions at cutting speeds between 5 and 200 m/min. The evaluation of chip morphology and microstructure, and cutting
and feed forces, revealed an abrupt step-like transition at a cutting speed in the range of 50-60 m/min, which was attributed
to the transition from built-up edge (BUE) mode developed at low cutting speed, to the mode at which the chip slides
directly over the tool surface. These qualitatively distinct mechanisms of tool-chip interaction are determined by two
different microstructural effects: work hardening by severe plastic deformation and microstructural softening by dynamic
recrystallization (DRX). It is argued that the onset of DRX is the reason for further instability of BUE and thus is the main

cause of change of the cutting regime.



Download English Version:

https://daneshyari.com/en/article/7176265

Download Persian Version:

https://daneshyari.com/article/7176265

Daneshyari.com


https://daneshyari.com/en/article/7176265
https://daneshyari.com/article/7176265
https://daneshyari.com

