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drive’s element; 1 – the element of the vibratory drive, 2 – the
elastic hinge joints, 3 – the hinge joint elastic contact supports
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movement of the robot along the inner surface of the pip-
ing system, it is necessary to ensure the rigidity of the
one-stage elastic hinge dampers 2 higher than the rigidity
of the elastic elements 3. In order to reduce the friction on
the contact surface between the inner surface of the pip-
ing system and the contact surface of the dampers 2, on
the end of the damper a roll may be mounted. In the end
part of the body the elastic element 4 is fixed which other
end is connected to piston 5. The branch pipes 6 and 8 are
provided in the end and side parts of the body for air
supply and release. Various diagnostic and repairing equip-
ment may be fixed to the robot.
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The mathematical expression of the dynamic model
of the system shall be the following system of equation
[10-12]:

When z < zs;
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where m
x
, m – masses; x, z – shifts of  the robot and its

masses; C – coefficient of stiffness; H – coefficient of
resistance of a linear shift; z’+, x+ – the speed and the shift
after a impulse, respectively; z’-, x- – the speed and the
shift before a impulse, respectively; f

0
, f
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 – the coefficients
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of dry and liquid friction
After the solution of these system equations includ-

ing friction force of the robot an effect upon the wall of the
pipe obtained these dynamical parameters of the system
(See Fig 8-11):
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