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Studies on the Formation of Wood Surface with Hand Tools
Observation of the Wood Surface Machined by Wood
Face Turning Lath (rokuro) with Zenmaiganna

Abstract: The turning is one of the handiwork, and this technic has been done from old
times. In turning, the wood face turning lathe (rokuro in Japanese) is used. There are two
types in 7okuro turning, one is peripheral turning and the other is face turning (see Fig.

1). The surface formed by the expert in »okuro turning has clear grain and is good

glossy. But this tool (zenmaiganna in Japanese) that is used in rokuro turning is very

simple structure, but machining mechanism by 7okuro turning is very complicate because
of the big change of grain direction and cutting speed during machining. Cutting angle
and bias angle must be varied in correspondence with their change by expert judgement.

Therefore there are only a few date about »okuro turning so far.

In this paper, SEM observation of rokuro tufning surface and analysis of the locus of
tool at the face turning were done. Obtained results are as follows:

1) In the case of finished surface, cell cavities were filled with sand shavings and
surface was very smooth. This smoothed surface is very good condition for coating
treatment.

2) The state of machined surface is affected by cutting speed. In the case of face
turning, cutting speed is big difference between near and far from the center of
rotation for work material. The wooly grain occur near the center. To the contrary,
the wooly grain don’t occur at some distance from the center, and each fiber is
recognized clearly.

3) The locus of tool cusp at the face turning is the circle with center at the point which

is projected the support on the ctting plane (see Fig.11).
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Fig. 2 Scheme of wood specimen (tochinoki, Aes-
culus turbinate Blume) by peripheral turn-

ing.

A : Cross section,

B : Quarter section,

a : Surface by wet sanding after finishing
turning,

b : Surface by finish turning,

. Surface by prefinish turning,

d : Surface by rough turning.
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Fig. 3 View from cross section of wood specimen (refer to Fig. 2).
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Fig. 4 One of the used tools (zenmaiganna).

. Surface by wet sanding after finishing turning,
: Surface by finish turning,

. Surface by prefinish turning,

. Surface by rough turning.
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Surfaces at each machined step of cross section in peripheral turning.
material . tochinoki,

a | Surface by finish turning,

b : Surface by wet sanding after finish turning.

point of view l
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Surfaces at machined step of quarter section in peripheral turning.
material : tochinoki

a : Surface by prefinish turning,

b : Surface by finish turning,

C  Surface by wet sanding after finish turning.

Fig. 6

point of view
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Fig. 7 Surface of sugi in face turning (1). Difference of surface state by the distance from the center of rotation
at corresponding part to cutting perpendicular to the grain.

a [ Near the center,
b :4.5cm from the center.
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trace of the cusp of tool.

Fig.9 Finish surface of cross section of keyaki in
face turning.

point of view

Fig. 8 Surface of sugi in face turning (2). Surface
at 4.5cm from the center of rotation in
corresponding part to cutting parallel to
the grain.
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Fig.10 Distance between two points in space.
(Scheme of position of support of tool and
cusp of tool.)

A : Support,

B ! Travelling point,

O : Origin,

1 : Distance from A to B.
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A (Xo, Yo) , Work material

Fig.11 Effect of the position of support on the
locus tool cusp.

A, B, C, D and E are the corresponding loci
of the A’, B', C', D’ and E’ which are pro-
jections of various support on the X—Y
plane.

O : Center of rotation.
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