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Wearing Process of Tungsten Carbide Tipped Circular Saw
—— Interrupted cutting of particleboard with a single saw tooth ——

Shogo OxuMURA ,Hikoichi SuciHARA and Kenji IKEUCHI
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Fig. 3. Photographs of a carbide saw tip showing the progress of the edge wear. L, cutting length.

Fig. 6. Scanning electron micro-
graphs of a worn carbide tip
showing the development of
striations and grooves on
the back wear land.

a: L=10.9 km.

b: L=18.9 km.

Fig. 5. Scanning electron micrographs of a carbide tip taken
at cutting lengths of O(a), 0.15(b and c) and 4.4km
(d and e) showing the progress of the edge wear.
Note, in c, revealed tungsten-carbide grains on back
wear land and, in e, the difference in appearance
of wear surface among front, extreme edge (white
arrows) and back. Scale marks are equivalent to

10 am.
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Fig. 7. Front surface (a) and scanning electron micrographs (b, ¢ and d) of a worn

carbide tip showing the surface feature of shallow depressions formed on the
rake face. a and b: L=4.4 km. ¢: L= 10.9 km. d: L=18.5 km.
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Fig. 8. Progress of edge retraction (R¢ and
Ru) and wear land width (Wr and

Wha).
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Fig. 9. Progress of principal (F,),perpen-
dicular (F3) and lateral (F3) force
components. O, A, []: chip
thickness 0.02mm. @, A, B :
chip thickness 0.087mm.
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Résumé

In order to examine the wearing process of tungsten carbide saw tips, a laminated
experimental block of particleboard was interruptedly turned with a single saw tooth,
which was cut out of a tungsten carbide tipped circular saw (Figs. | and 2). At several
cutting lengths the wear of the tool was observed using a metallographic and a scanning
electron microscope, and the three cutting force components (Fig. 2) were also measured.

The cutting edge retracted very rapidly at the beginning and then continued to retract
more slowly. The clearance (back) face of the tool wore more than the rake (front)
face as the edge wear proceeded, and a wide wear land was formed on the clearance
face (Figs. 3, 4 and 8). Scanning electron micrographs showed that the extreme worn
edge had a smoother appearance than the other wear surface; and that striations and
grooves developed in the cutting direction on the back wear land while a few shallow
depressions were often formed on the rake face (Figs. 5, 6 and 7).

The values of the three cutting force components increased with the cutting length.
In particular, the perpendicular component (Fg) started at a relatively low value and
increased very rapidly at the beginning (Fig. 9). This force, F2, was found to have
a constant relationship with the width of back wear land, Wy (Fig. 10).

The wearing process of the carbide saw tip used in this study was almost the same as
the results when a carbide tipped circular saw had been actually used, so that the present
cutting method could simulate a cicular sawing, to some extent, concerning the wear
phenomena.



