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A diffusion alloyed powder or a completely alloyed
powder is usually used as an alloyed powder for the sin-
tered steels. The compressibility of the diffusion alloyed
powder is better than that of the completely alloyed
powder. The sintered steels from the diffusion alloyed
powder has the high strength at conventional sintering
temperature. The sintered steels from the diffusion
alloyed powder is used as machine parts which are
demanded for the high strength. For the dimensional
accuracy, it i1s often necessary for the sintered steel
machine parts to be machined such as the cutting. In the
cutting of the sintered steel from the diffusion / com-
pletely alloyed powder with a cemented carbide (P10)
tool, chipping was often observed on the cutting edge of
the tool. Because of the chipping, the tool life was very
unstable. Furthermore, the large crater wear and the
flank wear are also observed at high cutting speeds.
Therefore, the machinability of the sintered steels are
worse than that of the melted steels which have the
same chemical compositions and the same strength. As
the sintered machine parts are often cut at the high cut-
ting speed for the mass production, it is necessary that
the tool materials have a good wear resistance. It is
reported that in cutting of the various sintered steels,
the CBN tool showed excellent cutting performance
under the conditions of high cutting speed and long cut-
ting time. The CBN tool should be used at the effective
combination of the binding material and the content
rate for the cutting of the sintered steel.

In this study, in order to find out the effective CBN
tools for the turning of the sintered steel from the diffu-
sion alloyed powder, the sintered steel was turned with
the different CBN tools having the several binding mate-
rials and various content rates, at the cutting speed
5.0m/s, the feed rate 0.05mm/rev and the depth of cut
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0.1mm.

Table 1 Chemical compositions (mass %) and mechani-

cal properties of sintered steel

C Ni Cu Mo  others Fe

05~09 3~5 1~2 02~08 <1 Bal.
Mechanical Tensile strength 600MPa
properties
Hardness HB156

The chemical compositions and the mechanical prop-
erties of the sintered steel are shown in Table 1, and the
cutting tools used are shown in Table 2.

The main results obtained are as follows:

(1) The wear progress of the CBN tool which had the
TiN binder was slowest.

(2) In the CBN tools, the tool wear decreased with the
increase of the ¢cBN grain contents.

(3) The surface roughness of the CBN tool which had
the TiN binder was smaller than that of the CBN
tools which had the TiC, or AI203 binder.
Therefore, the CBN tool which had the TiN binder
was the most effective tool material for the turning

of the sintered steel.

Table 2 CBN tools

Tool Type  Contents rate*  Material of binder*
CBNA 70/30 TiN
CBNB 90/10 Co
CBNC 60/40 TiC
CBND 60/40 Al203
CBNG 55/45 TiN
CBN1I 80/20 TiC

*

. (cBN grain / binding phase)
** 1 Main element
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