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Résumé

In the former paper (reference (2)) the author reported- results of experiments made on
the friction between snow and a plate of iron; in this paper experiments made on the
friction between a plate of methacryhc acid resin and snow will be described. The ex-
perimental device 'was the samé as before; an annular plate of methacrylic acid resin was
put on a rotating disc of snow and the frictional force between them was recorded by an
electromagnetic oscillograph (Fig. 1). As stated in the former paper the kinetic friction
between, snow and an iron plate could be divided into three types which the author named
A, B and C. Those three types were also found in the friction between resin and snow
of the present experiment as shown in Fig. 2 by the oscillograms of the specific force of
friction f (=force of friction/area of plate). Type A oscillogram is continuous, that of type
B is saw-toothed and that of type C is characterised by small irregular fluctuations.

Which type would be formed. depends on the frictional speed V¥ and the temperature
Ts. On the T;—log V plane of Fig. 6 A-, B- and C-types are indicated respectively by
crosses, light circles and solid circles; the plane is divided by thick lines into three regions
in each of which only either A, B or C falls. The dotted lines are the border lines of the
three regions as determined in the previous experiments on the friction between snow and
an iron' plate. - The coefficient uz of kinetic friction, the mean value of f divided by the
pressure on the interface of the resin and the snow, is shown by the curves with numerals
such as 0.25, 0.30 on the Ts—log V plane of Fig. 8, together with the dotted curves which
give u; between iron and snow. Those curves show that sz is generally tw1ce as large in
the case of resin and snow as in the case of iron and snow. This is against the general
belief that an insulator of heat would be more slif)pery on ice and snow than a conductor
of heat is. (The coefficient of thermal conductivity of methacrylic acid resin is about 0.5
X107* cal/cm-sec-°C while that of iron is 0.2 cal/cm-sec-°C.)

In order to see the actual contact surface between snow and a solid plate, a block of
snow with rectangular flat surface of 6cm® was put on a rbtating disc of glass. After
rotation of five minutes at the speed of 6.9 cm/sec and at the temperature of —4°C, the
snow was cut into thin section as it was stuck to the disc by the use of the aniline method
(9). PL I-1 is a microphotograph of the thin section-taken from the side of the glass, the
arrow indicating the direction in which the glass disc had moved. Pl I-2 and 3 and II-4
and 5 are microphotographs of a larger magnification taken at points of thin section -of
Pl I-1. The small white areas marked a, b, c, d, e and g are the actual contact areas of snow
which came out due to the removal of projections by the friction. The surface of actual
contact of ice particles with glass were counted to be 190 in number and 8.35 mm? in total
area. The load applied to the block of snow was 279 gr-wt and the frictional force was
100 gr-wt, which means that the normal stress and the tangential stress on the actual
contact areas of ice particles were 3.3 kg-wt/cm® and 1.2 kg-wt/cm® respectively. The total



BERoOBEKEK V 179

energy expended to overcome the frictional resistance through the whole course of the
experiment of five minutes was equal to 2.0 X 10° gr-wt-cm.

The projections removed by the friction at the actual contact areas may be supposed
to have been of nearly hemispherical forms with the same radii as those of the contact
areas. Then the total mass of ice removed comes to be 6.32x107* gr. The thermal energy
necessary to melt this amount of ice is 2.2X10° gr-wt-cm which is only 1 per cent of the
above stated total energy expended.
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