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Abstract

This is a bibliography compiled for use by anyone interested in friction on snow
or ice surfaces. The items are separated info snow and ice categories because
the physical processes and the problems on these two surfaces are somewhat
different. There is some repelition between the lists because some references are
appropriate for both subjects. The references were selected because they were
-of direct interest fo the subject of friction and not just becouse knowiedge of
friction was imporfant in the study. That is, the references selected provide
information about friction and do not just use such information.

For convarsion of St metric units to U.S./British customary units of measurement
consult ASTM Stondord E380, Standard Practice for Use of the Internafional
System of Unifs (SI), published by the American Society for Testing and
Materiols, 1916 Race St., Philadelphia, Pa. 19103.

This report is printed on paper that confains a minimum of 50% recycled
material.
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PREFACE

This report was prepared by Dr. Samuel C. Colbeck, Geophysicist with the Snow and Ice
Branch, Research Division, U.S. Army Cold Regions Research and Engineering Laboratory
(CRREL). It was funded by DA Project 4A762784AT42, Design, Construction, and Opera-
tions Technology for Cold Regions; Task FS, Fire Support, Work Unit 003, Radiational
Effects on Snow Signatures.

The contents of this bibliography were taken from the Bibliography on Cold Regions
Science and Technology and the Arctic Science and Technology Information System.

The contents of this report are not to be used for advertising or promotional purposes.
Citation of brand names does not constitute an official endorsement or approval of the use
of such commercial products.
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Bibliography on Snow and Ice Friction
SAMUEL C. COLBECK

These lists were compiled for use by anyone interest-
ed in friction on snow or ice surfaces. They are separated
into two categories because the physical processes and
the problems are somewhat different on these two sur-
faces. For example, skiers can use the snow list without
having to go through a larger, combined list. There is
some repetition between the lists because some refer-
ences are appropriate for both subjects.

In selecting these references I eliminated many that
were not of direct interest to the subject of friction
although knowledge of friction was important in the
study. That is, I tried to select references that provided
information about friction and not just references that
used such information. I did not examine all of the refer-
ences directly but sometimes used key words and the
title as a guide. I made no judgment about the value of
the reference but tried to include all references that
could provide information about friction.

ICE FRICTION

Ahagon, A., T. Kobayashi and M. Misawa (1988) Fric-
tion on ice. Rubber Chemistry and Technology, 61(1):
14-35; 29 references.

Airaksinen, K. (1974) Free beam tests and friction tests
at Pond Inlet, N.W.T. (with German summary), Polar-
forschung, 44(1): 71-75; 5 references.

Akkok, M., C.MM. Ettles and S.J. Calabrese (1987)
Parameters affecting the kinetic friction of ice. Transac-
tions of the ASME, Journal of Tribology, 109(3): 553~
561; 19 references.

Alliston, G.R. (1985) Low friction and adfreeze coat-
ings. In Civil Engineering in the Arctic Offshore,
Proceedings of the ASCE Specialty Conference “Arctic
‘85," 25-27 March, San Francisco, California (F.L.
Bennett and J.L. Machemehl, Ed.). New York: Ameri-
can Society of Civil Engineers, p. 689-697, illustra-
tions.

Andersson, L.O. (1988) Adhesiveness of ice on rubber
materials. In Procecdings of the 9th International IAHR
Symposium on Ice, 23-27 August, Sapporo, Japan, vol.
1 (H. Saeki and K. Hirayama, Ed.). Delft, Holland:
International Association for Hydraulic Research, Com-
mittee on Ice Problems, p. 271-280; 12 references.

Andersson, L.O., K.B.E. Axelsson and L.A. Fransson
(Ed.) (1989) Adhesion of ice to polymer materials. In
Proceedings of the 10th Intemational Conference on
Port and Ocean Engineering under Arctic Conditions,
POAC ‘89, 12—16 June, Luled, Sweden, vol. 2. Luled,
Sweden: University of Technology (Tekniska Hog-
skolan), p. 786-795; 11 references.

Andrews, E.H.,H.A.Majidand N.A. Lockington (1984)
Adhesion of ice to a flexible substrate. Journal of Ma-
tericls Science, 19(1): 78-81; 15 references.

Argue, G.H.,B.B. Denyes and W. Levitsky (July 1987)
Measurement and maintenance of runway friction at
Canadian airfields (with Japanese summary). In Pro-
ceedings of 3rd Paving in Cold Areas Mini Workshop,
20-22 July, Ottawa, Ontario, vol. 2. Otawa: Ministry
of Transportation and Communications, p. 949-979.

Arnol’d-Aliab’ev, V.1 (1936) External friction of ice.
International Geodetic and Geophysical Union, Associ-
ation of Scientific Hydrology, Bulletin 23, September,
p. 563-570.

Arnol’d-Aliab’ev, V.1. (1937) On the external friction
of ice (in Russian). Journal of Technical Physics, 1(8):
873-878; 3 references.

Baker, D.N. (1987) Ice/hull friction coefficient study:
Main report (with French summary). Transport Canada,
Report TP 8915E, 85 p. with appendices and references.

Baker, D.N. (1987) Ice/hull friction coefficient study:
Summary report (with French summary). Transport
Canada, Report TP 9013E, 29 p.; 26 references.
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Balakin, V.A., V.N. Smirnov and O.V. Pereverzeva
(1988) Sliding of sled runner over ice. Soviet Journal of
Friction and Wear, 9(2): 57-62; 2 references.

Barnes, P., D. Tabor and J.C.F. Walker (1971) The
friction and creep of polycrystalline ice. Proceedings of
the Royal Society of London, Series A: Physical Scien-
ces, 324(1557): 127-155; illustrations.

Beeman, M., W.B.Durhamand S.H. Kirby(1988) Fric-
tion of ice. Journal of Geophysical Research, 93(B7):
7625-7633; 26 references.

Bell, A.E. (1948) Theory of skating. Nature, 161(4089):
391-392.

Belokon’, P.N. (1938) Coefficient of friction of the ice
cover (in Russian). Meteorology and Hydrology, 4(11—
12): 116-131; 2 references.

Berdnikov, A.G. (1987) Influence of polymer coating
thickness and its heat conductivity on the frictional
characteristics of materials in contact with ice (in Rus-
sian). In Tribotechnical Materials and Systems for Cold
Climate (1.S. Filatov, Ed.). Yakutsk Branch, Siberian
Division, Academy of Science, U.S.S.R,, p. 71-76; 11
references.

Blaisdell, G.L. and S.L. Borland (1990) Effect of fines
in sand on friction on ice. USA Cold Regions Research
and Engineering Laboratory, Report no. MP 2828, 16 p.

Bogorodskii, V.V. and E.I. Galkin (1966) Internal fric-
tionbetween an ice and a snow layer during vibration (in
Russian). Acoustical Journal, 12(4): 411-415; 1 refer-
ence.

Bogorodskii, V.V,, V.P. Gavriloand A.V. Gusev (1974)
Acoustic effects of ice friction (in Russian). Leningrad:
Arctic and Antarctic Scientific Research Institute, Trudy,
324: 97-103; 12 references.

Boletnikov, G.L and A.M. Filippov (1980) Determin-
ing ice friction coefficient in natural conditions (in Rus-
sian). Leningrad: State Hydrological Institute, Trudy,
270: 88-91; 4 references.

Bowden, F.P. (1944) Physics of rubbing surfaces. Jour-
nal of the Proceedings of the Royal Society of N.S.
Wales, 78: 187-219.

Bowden, F.P. (1947) Mechanism of friction (in Ger-
man). Technische Rundschau {Bern), 39(30): 1-4.

Bowden, F.P. (1953) Friction on snow and ice. Pro-
ceedings of the Royal Society of London, Series A:
Physical Sciences, 217: 462—478; 14 references.

Bowden, F.P. (1954) Friction of non-metallic solids.
Journal of the Institute of Petroleum, 40: 89-101; 1 ref-
erence.

Bowden, F.P. (1955) Friction on snow and ice and the
development of some fast-running skis. Nature, 176:
946-947; 6 references.

Bowden, F.P. (1957) Adhesion and friction. Endeav-
our, 16(61): 5-18; 13 references.

Bowden, F.P. (1964) Friction between ski and snow.
New Scientist, 376: 275-277.

Bowden, F.P. and T.P. Hughes (1939) Mechanism of
sliding on ice and snow. Proceedings of the Royal Soci-
ety of London, Series A, 172: 280298 14 references.

Bowden, F.P. and D. Tabor (1950) The Friction and
Lubrication of Solids. Oxford, U.K.: Clarendon Press.

Bowden, F.P. and D, Tabor (1956) Friction and Lubri-
cation. London: Methuen.

Bowden, F.P. and D. Tabor (1964) The Friction and
Lubrication of Solids, Part II. Oxford, U K.: Clarendon
Press.
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opment, Technical Report USCG-D-32-76;90 p. ADA
024847.
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150.
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Deriagin, B.V. (1986) Mechanical properties of the
lubricant boundary layer. Soviet Journal of Friction and
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snow (in Russian). In Contact Interactions of Materials
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