Finger Milling of Wood
Effects of cutting conditions on the depth area
of cut and cutting resistance

Katsuyoshi KANAMORI Akira CHINO

Studies were made on the relationship between the depth and area of cut and on
the rotary angles of a tool by using approximate equations Then experiments were
performed to know the effects of cutting conditions on the cutting resistance
ie torque and power requirements  The tested species were Katsura
Cercidiphyllum japonicum SIEB ET ZUCC and Mizunara Quercus crispula
BL The former had a specific gravity of 0.49 in air drying a moisture
content of 12 3  and an average ring width of 1.5mm the latter 0.68 12.8
and 1.8mm The tools used were ones made of tungsten carbide tips and 180mm
in diameter They had a shape of a finger which was 11.4mm long and had a pitch
of 4nm a valley width of 0.8mm and a scarf angle of 6 degrees The results
are summarized as follows

1 The depth of cut can be divided into two parts d; and d, Fig 2

2 The depth of each part is directly proportional to f i e  feed per
tooth The maximum depth of cut calculated with the approximate equations
is 1.32 mm for d;and 0.32m for d, 0.42m f 2.86mm  Fig.3

3 The area of cut is shaped like the letter and it can also be divided
into two parts A and A, Fig 4  The maximum areas of cut were calculated
for the two parts and when added they amounted to 1.99m7 in this experiment

Fig 5

4 The cutting resistance increases linearly as the feed speed and the feed
per tooth become larger the coefficient of the correlation is0 98 to 0 99
Fig 6
5 As a result of the previous finger milling the cutting resistance
is reduced more greatly for Mizunara than for Katsura Fig 8
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Fig 4 Calculated area of cut and
rotary angle of tool
Diameter of tool 180mm Length of
finger 11.4mm Feed per tooth 2.80mm
Scarf angle 6 deg
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Fig 5 Maximum value of area of cut
calculated with approximate
equations and feed per tooth
Diameter of tool 180mm
Length of finger 11.4mm
Scarf angle 6 deg
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