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12 REPORT AR-2

The energy required to pack s feet of ski track
is equal to:

s.b.y.d.p

The energy required is also equal to P. s, there-
fore:

P—=b.vy.d.p

P b.y.d.p v.d
andp.p—Lw I, -3

Therefore the resistance due to packing a ski track
is equivalent to climbing a grade having a rise d
in a length of 1/v. The length 1/v is between 2 and
3 times the length of the flat bottom of the ski.

This expression for p, may also be derived by
integrating the horizontal component of the pres-
sure acting normal to the bow of the ski. It should
be pointed out that p, is independent of the shape
of the bow provided the bow is not so blunt that it
acts like a plough.

The curves of Fig. 15 and 16 were used to cal-
culate the value of u, for a ski carrying 2500 lbs.
The penetration was taken as 6 inches for p equal
to 500 lbs. per sq, ft. The results are plotted in
Fig. 17. The upper curve is for an aspect ratio of
4, and the lower curve for an aspect ratio of 8,
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Fig. 17

Fig. 17 gives the order of the mean value of p,
since it is based on the mean of the penetrometer
results. Other conditions being equal, p, varies

directly as v L and inversely as v/R.

Considering the aspect ratio variable and all
other conditions fixed, the variation of p, cal-
culated by the above method, is not sufficient to
account for the variation of p, found in the tests,
Apparently u; also varies with aspect ratio; the
higher the aspect ratio, the lower the value of ..

A THEORY OF SKI RESISTANCE

The results of all the sliding tests can be ex-
plained by a theory based on the idea that the
contact between the ski and the snow takes place
at a large number of small areas, and that suf-
ficient heat is generated by friction to melt enough
snow to provide water lubrication. The friction
is considered to be made up of {(a) solid friction,
most of which occurs at the bow of the ski, (b)
viscous resistance, due to shearing in the thin
film of water, and (c) resistance due to surface
tension effects. Each of these components of the
total friction will vary with temperature, snow
structure, unit loading and material in contact
with the snow.

The surface tension resistance is due to drops of
water which enclose each small area of contact.
During sliding, the force due to surface tension
does not act normal to the ski bottom, since the
leading angle of contact of the drops of water is
greater than the trailing angle of contact. There
is, therefore, a tangential component which re-
sists the sliding of the ski, The tangential com-
ponent is proportional to the sum of the peri-
meters of all the drops of water and to the differ-
ence between the leading and trailing angles of
contact for the material on the ski bottom.

The ski with the glass window was constructed
in order to obtain some evidence to support this
theory, and it was found that the snow did con-
tact the ski bottom at a large number of small
areas, each enclosed in a drop of water. It was
estimated, from observation, that the total area
of contact was of the order of 20% at a unit load-
ing of 200 lbs. per sq. ft., and 50% at 500 Ibs. per
5q. ft.

Further, it was observed that, whenever there
was evidence of wear on the ski bottom, it always
occurred at the lowest part of the bow, which
supports the supposition that solid friction takes
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