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Distancia desde la superficie de contacto
FHGURA 2-33

Magnitud de las componentes de esfuerzo abajo de la superficie en funcién de la presion
maxima de contacto de Jas esferas. Obsérvese que el esfuerzo cortante maximoe esta ligera-
mente abajo de la superficie y vale aproximadamenie 0.3p,;,. Et diagrama se basa en una
relacion (o razdn) de Poisson de 0.30, Notese que los esfuerzos normales son de compre-

sidn,
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- FIGURA 2-35
Magnitud de las componentes de esfuerzo abajo de la superficie en funcion de la presion

maxima de contacto de los cilindros, El esfuerzo Tz se vuelve al mayor de los tres esfuer-
zos cortantes aproximadamente en /b = Q.74 su valor maxima es 0.309.,,,. El diagrama
esta basado en una relacion de Poisson de 0.30. ;Puede sefalar qué pareja de esfuerzos

principales se utilizan para determinar Tmaxcuando 2/ < 0.757 Notese que todos los esiuer

zos ncrmales son de comprasion,
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E). THE LINEAR THEORY OF ROLLING CONTACT

We tabulawe the creepage coefficienrs of rhe linear theory of rolling contact, They are
defined as follows:

Fl - —chCI 16. c=+ gh, q:semi-axis of contact ellipse in rolling direction,
b: semi-axis of conmact ¢liipse in lateral dirsction,
£: longitudinal creepage, see {1.82);

Fy = =e2GCy5m - °GC, yh n: lateral creepuge. oo (1.82),
¢ Win creepage, wex (1.32);

H; - -czccuq - r‘GCu@o, & combined modulus of rigidiry, see {1.44),
{FI,Fz): total fangential force on bady 1,
le couple about 3-axis on body 1.

tt is an unexplained fact that C 7" -
The crespage coelficients ©  depend on a/f and on the combined Poisson's ratio ». They

. L) .
S are 1abuolated in Table EJ. 'Ijhe asymptotic values (for g ; Q) were calculated by Kalker
(1972a); the main body of Table E3 was calculated by Kalker (1%67a).
TARLE E3. The creepage coefTicients C”. of the linear theory of rolling conlact
for elliptic contset areas. ’
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TABLE 20.1

Tyrical YFricrion COEFFICIENTS

Gondiliona Examples VYealuea
For elean surfaces
General
Clean, uniubrieated surfaces S}_’?S_l.,ﬂ“ silver 0.5 to 0.3
. ' Leather on wood
Nylon on ateel

Enceptlons te above

- Clean, aimilar metala other Lhan C?I'.‘]?.': on eapper 1.5 to 0.8
those will cloac-packed hexagonal | Draes on brasa : -
sbructure Chromium on chromium :
Clean, similar metals with close- | Titanium en titsnium 0.65 to 0.45
" packed hexsgonal slructure Zine on zine

Clean, duplex-atructure alloys with | Copper-lead alloy on steel 0.3 to 0.15
a solt constidnent, sliding agninat | Dabbiti on ateel :

either & Iinrl meta! or hard non-

meinl

Unusual nonmetals®

Ttubher on nther materials 0.9 to 0.8
Teflon on other maleriala (.12 Lo 0.04
Graphite or earbon on other ma-

teriala 0.18 to 0.08

TABLE 20.1 (Cont)

For hydredynamicnily lubricated surfaces

A complete fiuid film, produced by
{he sliding acilion, sepnrates the
surfaces, (Thie mode of lubrication
generally applies only ab apeeds
mueh in excess of 10 [t /min)

0.001 te 0.01

For hyd

rostatienlly lubriealed surfaces

A complete fluid film, produced by
external presaurizalion, ecparatea
the surfocen

.00t te 0.00001
tepending on the
design prrumeters

For rolling-contact systema

For houndary-lubricated entrfaces
(eavered by quuitl_lubricant)

veffactive lubricont

Falrly effeclive Jubricont

Highty .eﬂecllva lubrleant

Water, gasoline, nonwetling liquid
metala

Refined mineral ofls, wetting
liquid-metals, nlso metal gurfnces
nominally unlubricated but un-
treated to remove contaminonte

ditives, fatiy oils, good synthetic
lubricanis

Mineral oils with “lubsicity” ad- |

Same aa for. clean
aurfaces

0.3 to 0.15

er unlubricated
value, whichever
lower

Pure rolling contact. . Geomelry
carefully arrenged so that pure roll-
ing motion occurs over the enntacl-
ing region

Normel rolling contact, Some aheny
oceura at the contacting region
Arbitrary geometry

Cylinder rolling over a plane

Commercia! ba!l bearings

Noulder ralling down n hillside

0.001 to 0.00001

0.01 ta 0,001

0.2 o 0.05

For naked surfaces

Clean melals operated in a good
vacuum (10-% mm of mercury or
betler}

Nonmetoais (aame conditiona}

3.0, 1o ndhering,
lower for harder
metals

1.0 to 0.4

1
|

Metal on metsl or Steel on ateel 0.10 to 0.05

metal on nonmetal Nylon on steet

Nounmeial on nonmetal HNylon on nylon 0.20 to 0.10
For solid-film lubricated surfaces

Mard metals dovered by & thin | Thin lead film on steel 0.20 to 0.08

layer of anft. metal,

Materinla Jubricated by & layer of 0.12 to 0.06

graphite or molybdenum lisul-
phidg, cither alone or compounded
byk hinder
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FIGURA 12-2

Comparacidn de las viscosidades de diversos fluidos.









