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Consider thermoelastic contact of a solid isotropic
circular cylinder of radius R, with a cylindrical
tube-like rigid bush (solid linear) which is fitted to
the cylinder at the initial instant of time according
to the expression Uyh(r). Calculated per unit of the
length inertia moment of the bush is equal to B,.
The bush is fixed to the steady-state base by the
Duffing type springs with the reduced rigidity
coefficients kj,k,,k;. The shaft rotates with the
angular velocity Q(f) =Q, (1+ysin(wr)). On the
contact surface between the cylinder and the bush
the friction force F; arises and (as the consequence)

it is a heat is generated. The work of friction force is
transformed into heat energy. The temperature of the cylinder at the initial instant of time is
equal to 7. Assume the Newton’s heat exchange law between cylinder and the bush, and

constant temperature of the bush Tj,. Also assume that according to Coulomb’s law the
friction force is proportional to the normal part of reaction F, = f(¥,,)N(f). In addition, the
kinematical friction coefficient f(V,) depends on the relative velocity of the moving bodies.

The so called Stribeck’s curve has a minimum. The problem is reduced to solution of the
following dimensionless form of the nonlinear system of differential and integral equations:
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Observe that if a small disturbance of the body takes place then using the Melnikov’s
method [1] we can find the conditions when the considered system moves in chaotic way (in
absence of heat generation y = 0). The aim of the considered work is focused on investigation
of contact characteristics (contact temperature, contact pressure, velocity of bush movements)
in conditions of frictional heat generation under small periodical disturbance of the cylinder’s
velocity. Stick-slip chaotic oscillations movements of the bush are investigated.
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