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1. Introduction

Traditiondly friction force is conddered dependent only on one force fador tha is nomal
contad load [1]. Reseach of mechanicd systems named adive stressstrain state of which is
conditionead by adion of both contad and non-contad loads showed tha stresses and strains caused
by not-contad loads form additiond bounday conditionson contad surface[2]. It therefore leads
to esentia change of charaderistics of friction.

2. Formation of boundary condition
Friction force F in an adive system can be conddered as some fundion of usud frictionforce

F© [1] in sliding (or rolling) and non-contad comporent of friction force F® that appea dueto
adion of noncontad (cyclic) stresses and strains Generaly friction force in adive system may be
conddered as the vedor sum of components F© and F®:
1) F=FO+F®,
In(1) B, :I p, (9ds is additiond contad load caused by distribution of contad presaure

S

(2) Py = Py (GZZ s(zzo)’ub‘s(zzo))’
where zO S, S—contad area
Informula(2) o ub\ ) are boundry condtionsin the field of contad the emeage due

ZZ‘S(Z =0)’
to the adion of non-contad force

Let us consider their formaion using roll er-shaft adive systemas an exanmple.

In the neighbahoodof contad norzero componrents of console shaft stress-drain state caused
by bending force Q are defined ac@rding to foll owing formulas

1 v

€) o Séy )) (R+2), € :Ec(yby), el =gl = Eo(yby)
where | = TR} /64, R — shaft radius, |=l;-15, |, — shaft length, |, — distance from a point of the fixing
of the shaft to the centre of contad

Displacanents correspondng to sressstrain state (3) of contad areapoints are
@ o = [elld| (i=xy2

Let us consider the simplest approach to definition of contad tradions p, for the given
displacaments 0"

We will asaume that contad platform and half-spaceunderneah as a compressed cylinder with
the crosssedion in the form of contad platform. Cylinder's height is R becaise in coordinate

system originating in the centre of contad areadisplacements uﬁb) . 0. Then contad force P,

(compresdgng cylinder) corresponds to displacenents UZ(*’) onthe surfaceof contad (upper surfaceof
cylinder). Force P, is found from the equdlity of Uz(b) and the value of displacanent of upper
surfaceof compressed cylinder:

©) P,= RS=
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In a case of Coulomb dependences between normal force and friction force friction coefficient
in the adive system will be

(b)
o
6 f=F/F, :(F(c) +F(b))/FN =(f(c)|:N + f(c)pb)/FN - f(C)(1+ Pb/FN): f(c)|:1+k0/p[yy]‘|.

Po
(b)
ngyb)jz E® _3p, ——3\;0W

== =-3v—=2 pyisthe maximum contad presairein
Fv o 2P Po

0

In formula (6) kc,p[

the center of contad

Analysis of formula (6) and a figure 1.a,b shows that in adive system under simultaneous
adion of contad and norrcontad loads the resulting coefficient (force) of frictionin extension zone
of the shaft deaeases and in a compresson zone increases in comparison with coefficient (force) of
pure friction.
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Figure 1. Analyticd (a,b) and experimental (c) dependences between coefficient of friction and
stresses caused by non-contad load in adive system.

Figure 1 shows that anayticd dependence qualitatively corresponds to the results of
experiments.

The presented dependenceis pradicaly significant because it gives the possbility to control
friction processby means of noncontad loading as effedively as by means of contad loading.
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