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1. Introduction

In the mechanics of deformable rigid bodya wide classof problems is devoted to thereseach
of contad interadion of rigid bodies [1]. One of the most essentia condtions acceted for the solution
of contad problems is fast atenuation of stresses and strains if the distance between the corsidered paint
and contad areaincreases.

In addition to the solutionsfor contad problems mechanics of a deformable rigid body have
well developed methods of studying of stressstrain state without conddering locd effeds in the
aress of load gplicdion (seefor example [2]).

Medanicd systems known as adive systems [3] operate in condtions of contad interadion and
loaded by nonrcontad forces. Medhanicd and mathematicad model of threedimensional stressstate of
typicd roller-shaft adive system is considered in the present work. Calculation results show signifi-
cant differencebaween auch dressstate and traditiond contad and noneontad stresssates.

2. Sressdate

Roller-shaft adive system is loaded by contad Fy and noncontad Q forces (figure 1). Thus
stresses caused by the adion of distributed nomal p(x, y), tangentia q(x, y) contad tradionsand
non-contad load (figure 1) should betaken into acount:

(8] o; = o-i(jn) +O.i](T) +0i(jb)’ =%V z,
where 6" — stresses caused by nomal contad tradion, " — stresses caused by tangential contad
tradion (force of friction), o{” — dresses caused by noncontad loads

Figure 1. Loading scheme of roll er-shaft system

Calculation of stres®s o in any paint of the half-spaceuncer the surfacewhen z<0 caused by the
adionof narma contad tradions p(x, y) is caried out numericdly usng Boussnesg problem solution Gi(jB)
[1] (determination of stresscomporentsin the haf-spacecaused by unit narmd force) [4,5]:

) o’ (xy.2)= JI p(€,n)o(® (€ - xn -y, z)cEan,
s(en)
Calculation of stressstate o{” under the adion of friction force modeled by the distribution of

tangential tractions q(x, y) is also caried out numericaly using Cerruti problem solution of” [1]
(determination of stresscomporentsin the half-spacecaused by unit tangential force) [4,5]:
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3) o’ (xy.2)= qu £n)o(&-xn-y,z)ddn,
s(&n)
Stresses caused by non-contad loads are defined applying particular approaches (for example
bending theory):
4) o’ =o™ +o{" +0{?,
whereindexes M, N and Q correspondto internal moment, normal and shea forces.
Since model (1) is constructed as the superposition of comporents (o{”, o{”, 6{”) of stress

thereis aposshility of analysis of both genera sol utlon and any of spedal cases.
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Figure 2. Distributions of stresses o{? (a), o (b), 0¥+ ©@>0) (), 0" —c (Q<0) (d),
normali zed by maximum Hertz stresspo in the neighbahoodof contad area(y =0, a / b = 0.5),
(aandb are the greaer and small er semi-axes of contad €lli pse)

It is easy to seefrom the distributions presented in figure 2 that the stress state in the adive
system (figures 2.c and 2.d) strongy differs (qualitatively and quantitatively) from traditionally
studied stress states under contad or bending (figures 2.a and 2.b respedively). Using (1) it is
possble on the one hand to investigate how the field of the stresses (strains) caused by volume
deformation is disturbed in some locd areawhere the field of contad stresses (strains) simulta-
neously occurs. On the other hand it is possble to investigate how the field of locd stresses (strains)
changes when the field of the stresses (strains) caused by volume deformationisimposed onit.
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