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Finger Milling of Wood(II)

—Effects of the feed angles to the longitudinal direction of

cutting plates and their number and setting types upon the
cutting resistance and quality of the surface—

Katsuyoshi KANAMORI  Akira CHINO
Minoru WAKAI

Experiments were performed to find out how the feed angles (¢, Fig.1) of the
cutting plates (Fig.2) to the longitudinal direction and their number and setting
types would affect the net cutting power, the maximum cutting torque of the main
spindle, and the surface waves of the cut finger chips (Wew, JIS B0610)

The tested species were Katsura, Cercidiphy//um japonicum SiEs. ET Zucc.,
and Mizunara, Quercus crispul/a BL. The cutting plates were wing-type ones,
180mm in diameter, and made of tungsten carbite chips. The wood was cut into a
shape of a finger which was 11.4mm long and had a pitch of 4mm, a valley width of
0.8mm, and a scarf angle of 6 degrees. The results are summarized as follows :

(1) When ¢ was from 0 to 90 degrees, the relationship between ¢ and the net
cutting power and the maximum torque of the main spindle respectively showed a
similar tendency : in Mizunara the power and the torque became greatest when ¢
was about 30 degrees, and in Katsura they became greatest when ¢ was about 45
degrees

(2) According as ¢ approached 90 degrees, Wem tended to increase rapidly

(3) The net cutting power and the maximum torque of the main spindle varied
according as the plate-setting differed : the former began to change when the
number of plates was more than 8, while the latter began to vary when the plates
were more than 4 in number. In either case, the difference became the greatest
when the plates were set in the piling type. Next came the crosswise setting,
fol lowed by the spilral setting.

(4) 1t was assumed that in both the piling setting and the crosswise setting, the
torque waves of the main spindle included part of the torsional vibration of the
spindle
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(5) When the plates were set in the piling method, the best machining precision

was recognized in the shape of the finger chips. In the other setting methods,
however, their top tended to become thick.
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Katsura
&bE|lHEH K|
Pile Cross | Spiral
X 0.92 1.03 1.03
olcv 3.6 6.2 6.2
X 0.83 0.84 0.85
tz |cv 4.6 6.7 5.9
ti—t2| X 0.09 0.19 0.18
Pl X 0.99 1.08 1.08
| v 3.4 4.9 5.5
, | x 0.89 0.90 0.91
tz |cv 4.8 4.3 3.8
ty—t7| X 0.10 0.18 0.17
Mizunara
% 0.87 0.98 0.98
b |cv 1.8 4.7 4.4
X 0.83 0.83 0.84
t2 oy | 3.9 5.8 5.5
ti—te | X 0.04 0.15 0.14
X 0.93 i.01 1.01
bo|cv 3.8 4.4 4.2
.| x 0.89 0.87 0.87
2 Icv| 6.1 3.8 4.8
ty —t7| X 0.04 0.18 0.14
# X ESE (mm)

CV : Z{tRE (%)

Note : x : Mean (mm)
CV : Coefficient of variation (%)
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