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The two basic laws of friction state that the frictional
resigtance (1) propertional to the normal load and (2) is

independent of the arca of goow (Fig. 2-1.)
% rabio of the frictional

”ﬂﬂn the sane.

tdon between the bodies, the

3
ﬂho force required to
meintain sliding is significantly lower than the force required
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to initiate sldding,

The nnxim ‘fulo of statie friction between two surifaces
is propostional to the normal force between the mtms.z

1Poter Freeman, Lu%catgon %%g Friction (Londons Sir
Isaac Pitman & Sons Litd., s Do .

2George Shortley and Dudley 'illiams, Pr:Lg_c;?_.oa of
College Ihysics (Tokyo: Maruzen Company, Ltd., 1959), Dp. e
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The coefficient of friction S/is) defined as F =usUW depends on -
the materials and roughness of the surfaces but is independent of
the area of contact between the surfaces.

The force of kinetic frictiom between twe surfaces is
proportional to the normal force betueen the surfasea.3 The
coefficient of friction Q/Lg) defined as ¥ sMgli depends on the
moterials and roughmess of the surface but is independent of the area

\ " | /' "
of contact of the surf \and o2 lati locity of th
afggéggd %2%2%,’9 ve velocity of the
i O
surfaces. \( —
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These laus

: ﬁelyifaf'a wide ronge of materials

-

and over a wide range A ~“-:'—rm;al. conditions,
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For most materidlg the coefficicant of kinetic friction is
a0 9

¢

at least partly an empi cal ou of relative sliding veloeity.
It is clmost impossible
exists between fri

ot what quantitative relationship
e \ /2
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ity since the tenperature

3
variable. (%here is alse experimental

at the surfaces is a
evidence to show thaot as the velocity is increased a pwonortional
roduction in friction dees not oceur and that at a high voloeity

friction appears tc remain constant,
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Cogfficient of Kinetie Friction

As a body in contact with a sccond body begins to move the

sIbid.. PP 88—89.

I’J.G. Kar and C. Dutta, Note on tllg Dmm Coefficient
of Friction (Caleutta: Indian J, Theor., Phys., 1957), DDe 15553.
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‘cocfficient of friction betwoen them begins to decrease from the

limiting coefficient of static friction ( M )e This decreasc
continues with the inerease of relative velocity ( v ) amd

- consequent deerease of grip at the surface of contact, till a

/

conatant value (/ux) is reached at a high relative veloeity.

This variation of the coefficient of friction ( M ) with relative

‘veloeity ( v ) may be repremtod by & curve as shown in Fig, 2-2.

The enpirical tormm t tha coefficient of friction

(/*)is /A/{Ak-f(/us\&?\)e. A k 16 a constant.’
\\\\/
At slow audtng au&g between surfaces is not

a continous process bu
is called ctickeslin m

during the rapid zu of slip. %t slow sliding speeds,
with absence of fgctllz-;lp‘:;’l;iu, then the resultant shear
strength of metallic junctions may be greater than that occuring
at higher speeds of sliding. This means that the kinetic friction

is lower than the static friction.

Surface Tgmge;atgg

When two surfaces are in sliding contact, mechanical energy

21bid., pp. 19-20.



is converted into heat cnergy and the temperature increases.

The peak temperatures are in the order of the temperatures of
melting-points of the metals concerned and the local hot spots may
be capable of momentarily soffening or melting the metal ;}unctiona.G
This softening has the effect of lowring the chear strength of

the welded junctions and sugpests an explanation of the fact that
the kinetic friction is usually lower than the statie friction.

The temperatuvres of the sliw Wz:ees are dependent on a variety

— _\\'\’ 2
of factors, the most lﬂp&_v &f ch arec i=

1. ‘Thermal cond

surfaces g [
Ze Area of Pac B in)contact ard bulk dimensions of
¥ -/‘ ' ““ﬁ i N
the bodies. bas N

5. Goefficient of fiiokiom..
L, Sliding vobs |
5 Tomperature 9T iz
The generatian, ofndgh local

Penperatures during sliding
say initiate =0 [y ALONGKORN
1. GSeizure of metals. .

@, rrictional welding of plasties,

5« Surface flow metals during polishing.

6Peter Frecman, ops.cit., ps 127.

ZIbiﬂ.. Pe 127%
“Ivid.
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e letallic t (Fig. 2=4.)

' Friction between unlubricated surfaces is caused by two
wain factors, The first faetor is the adhesion which occurs at
the regions of real coubactj these adhesions, welds or junctions
Lave to be shearcd if sliding is to ocoure If . is the truc area
of contact and £ the average chear streagih of the junctions,
this part of the friction n-y be writtean ¥ dhosion = A S, The

&
segond factor is dthd% l%x. grooving or craeking of
the other, vhich is called

P o Finsaos Wl .'.‘n =AS 4P

gontact A, the st
shear stren;th § of the pom_ble interaction between

A and 5, the defom%!iiént P and possible interactions

M = Mg gt .
between this aJ’w“‘aan component of Irietion.
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Tosts to determime starting friction show scefficients of
friction teo he much htsllr in the abscuce of vibration thau in its
presence, and that friction decrcases as the disturbance by
vibration increases. Vibration similarly reduce the friction of
notlon se long as metallic contact is present to any considerable
degree,
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Fig. 2-1. LAWS OF FRICTION. Fig. 2-2, COEFFICIENT OF DYNAMIC FRICTION.
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Fig. 2-3. STICK-SLIP MOTICN, Fig., 2-%, (a) CONTACT OF FLAT METAL SURFACES. .
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