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The experimental study of the dimensional and geometrical tolerances of
the hole produced by the hard reaming process on the tool made of AISI D2

Hojjatollah Ranjbar, Mohammad Hosein Sadeghi*, Hadi Imani, Amir Rasti

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

ABSTRACT

The modern industry requires the producing high numbers of holes with dimensional and geometrical accuracy and tight tolerances for the
accurate assembly. These requirements cannot be achieved with traditional drilling. The reaming process can be one of economical methods
for making an accurate hole by the multi-flute reamer. The main purpose of accurate machining process is minimizing the dimensional and
geometrical deviations. In this paper, the dimensional and geometrical tolerances of cylindrical hole that is reamed by the TiAIN coated
carbide reamer on the hardened tool steel AISI D2 (tempered and quenched) has been investigated in the different cutting conditions
(spindle speed, feed rate and radial cutting depth). Eighteen experiments with considering 3 levels of spindle speed, 3 levels of feed rates and
2 levels of radial cutting depths are done on the cubic work pieces with the hardness of 55 HRC. The results of the experiments demonstrated
that the best geometrical quality can be achieved in the optimum conditions and considering all of parameters by maximizing these
parameters. With regarding to dimensional tolerances, the most accurate diameter of the hole is achieved by higher spindle speed and
cutting depth and lowest feed.

Keywords: Dimensional and Geometrical Tolerances, D2 Hardened Steel, Reaming.
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2. Removal Rate
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