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Résumé

An annular plate of iron was put on a rotating sheet of snow or ice and the mo-
ment of rotation exerted on the iron plate by the rotating snow or ice was determined
experimentally. The moment of rotation, which was measured electrically by the use
of magneto-striction phenomenon, yielded the frictional force between the irén plate and
snow or ice. The equipment of experiment used is illustrated in Fig. 1 of the text.
The snow used was “ccmpact snow” stored for months in the cold rcom of the Institute
to which the authors belong. The ice sheet was made by freezing tap water. The
equipment of experiment was placed in a thermostat in the cold rcom and the experi-
ments were made at several temperaturs lying in the range from —20°C to +4°C. The
temperature here means the temperature of air in the thermostat. Therefore, when the
temperature was above 0°C the snew was in melting condition and the larger its content
was, the higher was the temperature. The relative velocity between the iron plate and
snow or ice was 0.6, 1.8: and 38 cm/sec. ) '

Frictional force F plotted against the load W showed four different types of curve
as shown in Fig. 2.

(1)-type : F is proportional to W.
(2-type : F increases with increasing W, but with a rate gradually increasing
- as W increases. .

(3>-type: F and W are proporticnal to each other as long as W is small.
For large valuss of W, F secems to tend asymptotically to a con
stant value. . .

(4)-type: F is proportional to W as (1)-type, but F beccmes unstable and
large fluctuations are observed in its value of W.

Most of the experiments gave (1)-type. Typés 2), (3) and (4) were found in the cases
of combination of low temperature and high velocity, of low velocity and of combina-
tion of high temperature (= 0°C) and high velocity respectively.

Frictional coefficient » was betermined, in the cases of types (1), (3) and (4), as the
ratio F/W which is constant in the range in which F changes in proportion to W. In
the case of (2)-type, the whole range of the curve F-W was approximated by a straight
line and the tangent of slope of this line was taken as p. Figs. 3, 4, 5 and 6 show the
relation between x4 and the temperature ¢ for different velocities and for wvarious kinds
of snow used. Starting from low temperature, « of snow decreases as temperature
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increasés and takes a minimum value at a temperature ¢min, a few fractions of gz
degree belt:  0 °C, to increases rapidly for increasing temperature above 0°C. ¢min is
lower for' ¥irger velocity. In the case of ice, 4 remains almost constant at different
temperatures gbove 0°C.

Bowden explained the decrease of u with increasing ¢ below 0°C as due to the ap-
pearance of water of melted snow which is produced by frictional heat. If so, # should
continue to decrease with increasing temperature also in the temperature range above
0°C which would be inconsistent with the above described experimental results.




