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Tosio HUZIOKA 1963 Studies on the Resistance of Snow Sledge VI. Friction between Snow
and a Plate of Glass or Plastics. Low Temperature Science, Ser. .4, 21. (With English résumé
p. 43)
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Résumé

In the previous paper the author reported the results of preliminary experiments made
for the purpose of observing the microscopic changes which appeared on the surface of
the snow in contact with a moving plate” of glass. The further experiments carried out
on the same line are described in this paper. The experimental device was the same as
before; a block of compact snow with rectangular fat surface of 6 cm® was put on a
rotating disc of glass or methacrylic acid methyl resin. After rotations of the disc for
several minutes the snow was cut by the use of the aniline method into a thin section as
it was stuck to the disc. The disc put under a microscope with the thin section on its
bottom surface displayed the changes which had occurred on the snow surface. Besides
such microscopic observations, the frictional force was registered by an electronic recorder
during the rotation.

The photograph of Pl I-1 illustrates the surface of snow in contact with a clean glass
plate after rotation of 5 min at —2°C. The arrow indicates the direction in which the
glass disc moved, also serving as the scale. Flat areas marked a, b, ¢, d, e and f are the
actual areas of contact between snow and disc. The glass plate rubbed off the projections

of ice grains of snow and left the scobs to the right side of the actual contact areas as
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indictated by letters g, h and i. When a disc of glass coated with lacquer film was used,
the actual contact areas became wider and more scobs were produced as illustrated in
Photo. I-2. Almost all the ice grains are rubbed off and the spaces between them are
filled up by the scobs. '

Quite a different appearance marked the contact surface of snow when a disc of
methacrylic acid resin was used. As illustrated in Photo. 4 of Pl II, the actual contact
areas are striped and have several ice sticks extending in the direction of motion of the
disc. It is quite likely that the projecting ice grains melted and the melt water was drawn
out by the rotating disc to be carried off thereafter. The ice sticks seen in the photograph
are the frozen product of the water which was just being drawn out when the rotation
was stopped.

It is a general belief that snow will become more slippery as more water is produced
by friction at the contact surface; the water plays the role of lubricant. Then the fric-
tional force would be smaller between snow and methacrylic resin than between snow and
glass, because as stated above, much water appeared on the contact surface in the former
case while no sign of water was seen in the latter one. But, contrary to the general
belief, frictional coefficient 2 was found to be greater with the resin than with the glass;
& between snow and resin was 0.61 while # of snow against glass and the glass coated
with lacquer film were respectively 0.30 and 0.13.

Silicon oil is effective in reducing the coefficient of friction; plates of glass and me-
thacrylic resin coated with silicon oil (0.1 stokes) gave s as small as 0.11 and 0.07 respec-
tively. The contact surfaces in those cases are illustrated in Photo. 1I-3 (glass) and Photo.
IV-7 (resin). There is no sign of melting of ice grains like that seen in Photo. II-4. Not

any water but the silicon oil must have acted as lubricant in those cases.
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