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Tool Geometry for Improving Tool-Life in Tuming of STS 304

Jae-Woo Lee (Mech. Eng. Dept., Doowon Technical College)

ABSTRACT

The austenitic STS 304 stainless steel was tumed to clarify the effects of tool geometry on the tool wear. The
wear of TiN-TiCN-TiC-TiAIN coated tungsten carbide tool was the smallest, exhibiting larger wear in the order of
S1-Al-O-N ceramic, TiN coated tungsten carbide, TiN-TiCN-TiN coated tungsten carbide, TiC-TiN cermet and M20
nungsten carbide tools at the same cutting conditions. The S-type tool of M20 with large approach angle showed the
longest tool life of all tools used in this tests due to preventing the groove wear of the side cutting edge. The wear
of the S-type tool with the rake angle of 15°became smaller than with that of —59 but the tool with the nose
radius of 0.8mm did not perform much better with increasing the rake angle.
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Table 3 Tool materials and Cutting conditions tested
1) Tungsten carbide, M20
2) TiC-TiN cermet
3) TiN-TiCN-TiC-TiAIN coated
carbide (CVD)
4) TiN-TiCN-TiN coated
carbide (CVD)
5) TiN coated carbide (PVD)
6) Si-Al-O-N ceramic
150 m/min
1.5 mm

0.2 mmy/rev.

Tool materials

Cutting speed (V)
Depth of cut (t)
FFeed (f)

(c) ¢ 45°

(d) S-type

Fig. 1 Geometries of tested tools
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2 Wear progress curves of various tools in
tuming STS 304
V=150m/min, t=1.5mm, =0.2mm/rev.
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Fig. 3 Wear progress curves of M20 tungsten carbide
tools with different geometry
Rake angle(a)=—5% V=120m/min, t=1.5mm,
f=0.2mm/rev.
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Fig. 4 Wear progress curves of M20 tungsten carbide
tools with different rake angle
V=120m/min, t=1.5mm, =0 2mm/ev.
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