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Cutting performance of Cermet, Ceramic, CBN, and Artificial Diamond Tools 2.
Wear from interrupted cutting of wood-based materials.

Chiaki TANAKA*, Tetsuya NAKAO* and Akira TAKAHASHI*

This study was designed to investigate the possible use of cermets, cubic boron ni-
trides, ceramics, and artificial diaminds for wood-cutting tools. The performance in wood
cutting of tools was examined and compared with cemented tungsten-carbide tools through
observations of tool wear, and cutting noise in the interrupted turning of the core layer
of particleboards. The amount of wear on clearance face, and noise level produced by
turning for all tools investigated increase with the length of cut. The amount of wear
was greatest on the ceramic tool which included zirconia as one of the components (Al2),
greater on the ceramic tool which includes silica as one of the components (Al4) and on
the ceramic tool (Al 3) than that on the cemented tangusten-carbide tool, (WC) lower
on the ceramic tool which included titanium-carbide as one of the components (Al1) and
on the cermet tool (TilN) than that on the cemented tangusten-carbide tool, and least on
the cubic boron nitride (CBN) and artrificial diamond (D) tools for equal lengths of cut
(Fig. 3). The measured wear on the clearanceface in the interrupted turning was similar
with that in the continuous turning (Fig. 2 and 3). There was good correspondence
between the amount of tool wear and noise level. It is expected that these materials will be
used in practice as wood cutting tools when their cutting performance is considered alone.
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Fig. 1 Schematic representation of the tool feed
direction and the workpiece geometry,
A : tool feed direction, B : rotating direc-
tion of workpiece
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Table 1 Specifications of tool materials (nominal values)

Thermal . .
Hardness | Bending | con- Coffffif$§2§ Spcific
Tools . strengt2h di,lctivity expansion P gravity Components

(kg/mm?) | (kg/mm?) |(ca /g$:ec)(xl/°c><10_6)
Cemented tungsten-carbide 1570 230 0.19 4.5 14.7 WC, Co
Cermet (TiN) 1650 150 0.04 7.4 6.0 TiN, TiC
Cubic boron nitride (CBN) 3400 — — — 3.5 CBN
Artificial diamond (D) 6500 280 0.24 3.6 3.5 C
Ceramic 1 (A11) 2400 95 0.05 8.0 4.4 A1,0;, TiC
Ceramic 2 (A1 2) 1700 60 0.07 8.4 4.0 A1,04,ZrO,
Ceramic 3 (A1 3) 2200 80 0.06 7.8 4.0 A1,04
Ceramic 4 (Al 4) 2200 45 0.07 7.7 3.9 Al1,0;, SiO,

150 150 ['

100

o
©

Amount of clearance face wear(zm)

5
Cutting length (km)

Fig. 2 Relationship between cutting length
and amount of clearance face wear in
continuous turning,
® WC, O TiN, JCBN, a---D, BAl1,
A Al2 AA13
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Fig. 3 Relationship between cutting length
and amount of clearance face wear in
interrupted turning,

® WC, O TiN, O---CBN, a---D, m
Al1l, aAl2 ~AAl13 JA14
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Picture 1 Scanning electron micrographs of
the clearance(C) and rake(R) faces
including the cutting edge when
sharply ground and when dull cut-
ting of 10 km for CBN, Al1land A12
tools in the interrputed turning.
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Picture 2 Scanning elctron micrographs of the clearance face including the cutting edge

in the dull cutting of 10km for WC, CBN, D, All, Al 2, and Al 3 tools,
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Fig. 4 Effect of cutting length on noise level
in interrupted turning.
® WC, O TiN, [J---CBN, a---D,
WMAl11l, aAl2 ~Al3 [JA14
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Fig. 5 Relationship between amount of clear-
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rupted turning.
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Fig. 6 Noise spectra during machine idling,
and while continuous(A) and inter-
rupted(B) turning with WC tools.
—— : sharp tool, —«— : dull tool
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