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Characteristics and Machinabilities of Natural Abrasive Materials
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Fig. 1 Electron micrographs of the leaf surface
of Mukunoki (Aphananthe aspera Planch.)
A : secondary electron image,
B : Si-Ka X-ray map corresponding to A,
Note : high concentration of silicon on
needle-like hairs and processes,
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Flg 2 Surfaces of leaves of Muunoki after
polishing 50(A) and 400(B) times, Note
that needle-like hairs and processes were
taken away by polishing,
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Fig, 3 Surfaces of integument of Umazurahagi
(Navodon modestus)
A : secondary electron image,
B: Ca-K« X-ray map corresponding to A,
Note : high concentration of calcium on
spinules of integument,
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Fig, 4 Surface of integument of Umazurahagi
after polishing, showing that spinules were
broken away,
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Fig. 5 Relationship between abrasive materials,
and surface roughness and glossiness of
padauk, red sander and ebony,

A : padauk, B : red sander, C : ebony.
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Times of polishing

Fig, 6 Effects of polishing times on surface roughness and

glossiness of ebony.

A to D: Speciemen polished with leaf of Mukunoki
after sanding with artificial coated abrasive
paper of grades Nos, 100, 220, 400and 800 respec-

tively at 100 times,

E : Speciemen polished with integument of Umazu-
coated abrasive

rahagi after sanding with
paper (No. 400) at 100 times.

F : Speciemen polished with Tokusa after sanding
with coated abrasive paper (No, 400) at 100

times,
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Fig. 7 Surfaces of ebony abraded,
: after sanding with coated abrasive paper (No. 100) at 400 times,
: after sanding with coated abrasive paper (No. 800) at 400 times,
: after polishing with leaf of Mukunoki 100 times,
: after polishing with leaf of Mukunoki 400 times,
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Fig. 8 The shape of wood chips removed from
ebony.

A, B : by sanding with coated abrasive pa-
per of grades Nos, 220 and 800, res-
pectively,

C : by polishing with leaf of Mukunoki,
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Fig. 9 Spectrum of surface roughness of abrad-
ed ebony.

A, B : Surface roughness sanded with coated
abrasive paper of grade Nos, 100 and
800 respectively at 400 times,

C, D : Surface roughness polished with leaf
of Mukunoki at 100 and 400 times
respectively after sanding with coated
abrasive paper (No. 220) at 100 times,
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Summary

The working characteristic and machinability of natural abrasive materials used tradi-
tionally in Japan to polish wooden products were evaluated comparing with those of artificial
coated abrasive paper. Natural abrasive materials investigated were leaves of Mukunoki
(Aphananthe aspera Planch), integuments of Umazurahagi (Navodon modestus) and stems of
Tokusa (Equisetum hiemale L. var. japonicum Milde), and wood specimen abraded was
padauk (Pterocarpus indicus Willd.), red sander (Pterocarpus santalinus Linn.) and ebony
(Diospyros sp.). The observation of surface structure of natural abrasive materials and
analysis of elements, which polish wood, contained in each materials were examined by
means of X-ray microanalyzer. Then surface roughnesses (ten points average roughness),
pitches of roughness, glosses and surface structure of each wood specimen polished with
each natural abrasive materials and coated abrasive paper were investigated. The observation
through X-ray microanalyzer revealed that Silicon compounds are distributed over the cortex
of leaf of Mukunoki, above all they are concentrated in needle-like hairs and processes
(Fig. 1), and they work to polish wood surface, and that calcium compounds are distributed
over the integment of Umazurahagi, they are especially concentrated in spinules (Fig. 3)
and they work to polish wood surface (Fig. 4). Glosses from specimens polished with native
abrasive materials investigated are greater than those polished wtih artificial abrasive
paper (Fig. 5). To evaluate the smoothness of wood surface, the pitch of surface roughness
should be investigated as well as the depth of surface roughness (Fig. 9).
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