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High Negative Pressures in Acetone Measured by the Berthelot Method using

Strain Gauge Pressure Transducer

Kazuki HIRO, Yoshihito OHDE * and Tadahiro WADA
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Tool Wear of Titanium-Tungsten Based Coated Cemented Carbides
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Tool Wear of Polycrystalline Diamond Compacts in Cutting of a Cemented Carbide
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There are various methods in the surface
modification technology for the purpose of giving high
function characters such as wear-resistance, lower or
higher friction coefficient, corrosion-resistance and
thermal-resistance on the surface of the material.
Generally, the coating of a hard material like
ceramics on the surface of the material is well used
as one of the surface modification technology. The
physical vapor deposition (PVD) method, which is
one of the coating technologies, is used widely
because it is possible to be coated at the lower
treatment temperature namely 470K-870K.

In cutting, e.g. turning, milling, drilling and
tapping, coated cemented carbide tools, which have
good fracture toughness and wear resistance, seem to
be effective tool materials. TiN and (Ti, Al) N are
generally used as the coating film. As machine
parts are often cut at high cutting speed for the
massproduction, it is necessary that the tool materials
have good wear resistance. Furthermore, the tool
material is required to be excellent in both the
fracture toughness and the wear-resistance.
Titanium-tungsten based coating film, namely (Ti, W)
N coating film, has been developed. The titanium-tungsten
based coating film exhibited superior critical scratch
load. Moreover, the titanium-tungsten based coated
tool was evaluated through machining of low carbon
steel JIS SCr420H, and showed greatly improved
performance. However, the hardness of (Ti,W) N
coating film was lower than that of (Ti,Al) N coating
film. So, titanium-tungsten-silicon based coating

films, namely (Ti, W, Si) N, (Ti, W, Si) C or

(Ti, W, Si) (C,N) coating film, has been developed,
recently. These newly titanium-tungsten-silicon based
coating films exhibited both superior critical scratch
load and hardness as compared with TiN, (Ti, Al) N
coating film. And, in cutting of JIS SCr420H, the
wear progress of the (Ti, W, Si) N coated cemented
carbide tool is slowest. Therefore, titanium-tungsten-
silicon based coated tools seem to be an effective tool
material because it has good wear resistance.

As stainless steel has the good corrosion
resistance, it is used widely for mechanical parts.
However, the tool life in turning of stainless steel is
shorter than that of carbon steel.

In this study, in order to determine an effective
tool material for cutting of stainless steel, the tool
wear was experimentally investigated. Stainless steel
was turned with four kinds of PVD coated cemented
carbide tools.

The main results obtained are as follows:

(1) The critical load of three kinds of titanium-
tungsten-silicon based coating films was higher than
that of TiN coating film.

(2) The hardness of three kinds of titanium-tungsten-
silicon based coating films was higher than that of
TiN coating film.

(3) In the cutting of the stainless steel, the wear
progress of three kinds of titanium-tungsten-silicon
based coating film tools was slower than that of
TiN coated tool.

(4) In the three kinds of titanium-tungsten-silicon
based coating films, the wear progress of the

(Ti, W, Si) N coated tool was slowest.
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(November 9-11, 2006, Matsue, JAPAN)

As titanium alloys have high strength to weight
ratio, corrosion resistance, retention of strength at
elevated temperatures and low thermal conductivity,
they are used for aerospace frame structural parts
and in the engine compressor stage. In cutting of the
titanium alloy, these characteristics have bad
influence on tool wear. Titanium alloys are generally
machined for the improvement of the dimensional
accuracy. There are several studies [1]-[4] about
the machining of a Ti-6Al1-4V alloy. In cutting of the
titanium alloy such as the Ti-6A1-4V alloy, these
characteristics have a bad influence on tool wear.
Especially, the tool material, which is suitable for
high speed cutting of the Ti-6A1-4V alloy, has not
been found yet. Therefore, the titanium alloy is
generally machined at low cutting speed. Recently,
the demand of the titanium industrial products is
increasing and the high speed milling of the titanium
alloy is desired. In this study, the Ti-6A1-4V is
milled with three kinds of the coated cemented
carbide tools, non-coated cemented carbide tool and
cermet tool at high cutting speed. The tool wear
process and cutting mechanisms are experimentally
investigated in order to clarify an effective tool

material for the cutting of the titanium alloy.

% 1 Osaka University % 2 Kobe City College of Technology

The results obtained are as follows: In the cutting
with a cemented carbide tool and coated cemented
carbide tools of TiAl / TiN and (TiAl) N at the
cutting speed of 120, 200 min, the wear progress of
the coated tools were slower than that of the cemented
carbide tool. As compared with the cutting speed 120
and 200 m/min, the wear progress at 120 m/min is

slower than that at 200 m/min.
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