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Helical milling of cold-work AISI D2 steel with PVD carbide tool under dry
conditions

Navid Molla Ramezani, Hojjatollah Ranjbar, Mohammad Hossein Sadeghi*, Amir Rasti

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143, Tehran, Iran, Sadeghim@modares.ac.ir

ABSTRACT

In the current study, some holes were created on AISI D2 steel using the novel helical milling process. The helical milling process was
performed using two different alloys (TiAIN and TiN) and two geometries of the carbide tool. To reach a suitable wear resistance, the TiAIN
and TiN were used as tool coating by PVD process. The experiments were performed on similar conditions of cutting speed, feed rate and
depth of cut of 50 m/s, 0/1 mm/tooth and 0/1 mm, respectively. For each state, four different samples were milled. The results indicated that
the machining time and force were similar for both coatings. On the contrary, in TiAIN coating, wear of the tool was increased with uniform
rate and less slope than TiN. Furthermore, the generated holes demonstrated similar roughness for TiAIN sample which in fact shows the
higher repeatability of the milling process with TiAIN coated tool.

Keywords: Dry Machining, Hard Machining, Helical Milling, PVD Coating, Tool Wear.
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