289

IN—F 4 7R — ROWHELIEICEBIT 3
5 3w 7 AGUB RO AR
B OIEE - fEzn BE - o BE

Wear of a Ceramic Saw Tooth in the Early Stages
of Interrupted Cutting of Particleboard

Shogo Oxumura , Junsuke SeEnocucH! and Masami NocucHr
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Table 1 Mechanical and thermal properties of ceramics used”.

Al:0; SisNy
(92%) |Normal sintered| Hot pressed
Density (g /a) 3.70 3.22 3.22
Hardness, 'HV (kgf, o) 1400 1500 300
Bending strength Cr.t.] (kgf,/nr') 22 90 105
f1000°C]  (kgf/m) — 75 g5
Compression strength [r.t.] (kgf /) 160 400 400
Young's modulus Cr.t.] (kgf,/m') 3.8 2.8 3.1
Toughness, K¢ (MPa+'m'?) 3-4 6-7 5-6
Specific heat (J/8K) 0.18 0.68 0.70
Thermal conductivity (W/m+*K) 17 20 29
Coeffiient of thermal expansion (x107%,7°C) 7.1 3.4 3.2

* nominal values.
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Fig.2 Spape and dimension of ceramic Fig.3 Schematic illustration of experimental

tooth used. Each of three kinds of setup. I, F; and F, refer to principal,
teeth consists of teeth with and perpendicular and lateral components
without land on the clearance face. of cuting force, respectively.
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Fig.4 Examples of profiles of cutting edge Fig.b Change in cutting edge roughness,
for 5-50-35 teeth of (a) Al:Os, (b) Rz, with cutting length, L, for 5-50-35
Si3N, (normal sintered) and (c) teeth of (a) Al:0O; and (b) SiyN,
tungsten carbide (K20). All profiles (normal sintered).

are viewed from rake face. L, cutting
length.
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Fig.6 Scanning electron micrographs of 15-60-15 teeth without land of (a) Al.Cs
{b) SisN: {normal sintered) , (¢) Si;N, (hot pressed) and {d) tungsten carbide
(K20) after cutting 75m length. C, clearance face; R, rake face.
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Fig.7 Scanning electron micrographs of 5-50-85 teeth of (a) Al:Os with land,
(b) Si:N, (normal sintered) without land and (¢ and d) Al.0:; without
land after cutting 550 m length. Note acetone-insoluble substance (arrow)
on the clearance face. C, clearance face; R, rake face.
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Résumé

This paper describes preliminary experiments to examine the cutting edge wear,

particulary in the early stage of cutting, of a single saw tooth made of three kinds of
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ceramics, Al.Qs-based, SizNs-based (normal sintered), Siz:Ns-based (hot pressed) (Table 1;
Fig. 2) . Laminated blocks of particleboard were interruptedly turned with these teeth
(Figs. 1 and 3). The wear was evaluated from the measurement of cutting edge roughness
and cutting force and the observation of cutting edge using a scanning electron microscope.

The cutting edge of a ceramic saw tooth was considerably indented as compared with
a tungsten-carbide tip, although the teeth with land, which had been formed on the
clearance face by hand-lapping, showed rather smooth edges (Fig. 4). The cutting edge
of teeth with land, however, became rougher during cutting and the roughness reached
the same magnitude as those without land after cutting 1100 m length (Fig. 5), probably
due to insufficient strength of ceramics employed in this study. The cutting force reflected
the sharpness of cutting edge and ceramic teeth showed an increased value from the
beginning of cutting, especially for the perpendicular component which is closely related
with edge blunting (Fig. 8). ‘






