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A machine part having the complicated shape can be
mass-produced accurately by the powder metallurgy.
After the sintering, the sintered material is quenched
and tempered for the improvement of the mechanical
properties and wear-resistance. For the dimensional
accuracy, it is often necessary for the sintered steel
machine parts to be machined by the metal removal
process . As the sintered machine parts are often cut
at high cutting speed for the mass-production, it is nec-
essary that the tool materials have good wear resist-
ance. The polycrystalline cubic boron nitride compact
(cBN) seems to be the effective tool material because
it has the good heat resistance and the wear resistance.
So, in the cutting of the sintered steel or the hardened
steel, which is melted material, there is a lot of stud-
ies about the tool wear of the CBN tool. However the
cutting performance of the CBN tools depends on the
binding material. Therefore, the effective binding mate-
rial of the CBN tools should be selected for the cutting
of the hardened sintered steel.

On the other hand, the tool material is required to
be excellent in both the fracture toughness and the wear-
resistance. The coated cemented carbide tools, which
have the good fracture toughness and the wear resist-
ance, seem to be the effective tool materials. TiN, Ti (C,
N) and (Ti, Al) N are generally used as the coating layer.
So, there are a lot of studies about the wear-resistance
of these coating layers. Although there are some stud-
les about the tool wear characteristic of the PVD coat-
ed cemented carbide tools in the cutting of the hardened
steel or the sintered steel, there is little study about the
tool wear in the cutting of the hardened sintered steel.

The sintered steels for the mass-produced parts are
hardened by heat treatments such as quenching because
they are required for higher strength. As residual
strains by the heat treatments have bad influences on
dimension accuracies of the parts, additional cutting pro-
cedure is indispensable. In order to clarify an effective
tool material for the cutting of the hardened sintered
steels, tool wear, surface roughness and cutting forces
were experimentally investigated. The hardened sin-
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tered steel was turned with three kinds of PVD coated
cemented carbide tools and four kinds of CBN tools.

The chemical compositions and the mechanical
properties are shown in Table 1. The cutting tools used
are shown in Table 2.

Table 1 Chemical compositions and properties

Chemical compositions (mass %)

C Cu Ni Mo Fe
03~ | <2 | 3~5 |02-08| Bal
0.7 o ’
Mechanical properties
Tensile strength 1.1GPa
Hardness 70HRA (405HV98N)
Density 7.1g/em’
Table 2 Cutting tools
Coated tools
Substrate Cemented carbide K10

Coating layer TiN, Ti(C,N), (Ti,ADN

CBN tools
Material of
Tools Contents rate Binder
(cBN grain /binding phase) (Main element)
CBN B 90/10 Co
CBN C 60/40 TiC
CBN D 60/40 Al203
CBN E 65/35 TiN

Results reached were as follows:

(1) In the PVD coated tools, the wear progress of a Ti
(C, N) coated tool was slowest.

(2) In the cutting with the Ti (C, N) coated tool, both the
surface roughness and the cutting forces were almost
constant under cutting speeds from 0.14m/s to
1.67m/s.

(3) Among the CBN tools, the wear progress of the CBN
tool which has Co based binder was slowest.

(4) The mirror finish surface was obtained at the low
speed cutting with the CBN tool.
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