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-The Influence of Carbide Morphology on the
Machinability of 40CrMo Steel (SAE4140)

Z, W, Chen E, M, Trent M, L, H, Wise
Abstract

When steels are machined with high-speed steel tools, the machinabilty is
usually linked directly to the Vickers hardness of the workpiece, Using a limiting
cutting speed as criterion to assess machinability ( 30s tool life ) it was found that
although hardness was important, there was a strong influence from the micro-
structure of the workpiece, This was 'p'articularly significant when workpieces heat
treated to give different microstructures but of similar hardness exhibited different
machinabilities, The best machinability using the maximum speed criterion was for a
fully spheroidised microsiructure ( 92 m min-! ) whereas partially spheroidised and
hot rolled specimens of similar hardness could only bhe cut at maximum speeds'
of 76 m min~! aud 69 m min~!, respectively, This sugges.s that comparative machi-
nability at a given hardness level is influenced by the morphology of the carbides

in 'pearlitic or tempered martensilic steels and rheir relative tendency to dissolution

during the cut'ing process,
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