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Vibration protection systems are widely used in protecting various objects against dymamic loads. The most
efficient ones are pneumatic vibration protection systems, which feature superlow natural frequencies of the pro-
tected object. This is achieved by resolving the main conflict characteristic of all mechanical vibration protection
systems (systems with mechanical springing elements), namely the conflict between the carrying capacity and the
springing element stiffness. Using a pneumatic springing element allows one to provide an arbitrarily small (qua-
si-zero) stiffness in the working portion of the static characteristic with a progressive stiffness increase in bump
and rebound stroke. This paper presents a new high-efficiency vibration protection system developed based on
these principles. The system is designed to protect space hardware and other heavy machinery products in railway,
sea, and motor transportation. It is shown that choosing the design and the design parameters allows one to pro-
vide the required dynamic performance of the vibration protection system, which is characterized by a superlow
natural frequency of the protected object (less than 0.5 Hz) and the required damping coefficient. As shown by
experiments and calculations, it is possible to dispense with such a sophisticated and expensive component as a
hydrodynamic shock absorber, which is an indispensable part of any other vibration protection system, both with
metal springing elements and with pneumatic ones. A prototype of the proposed vibration protection system was
developed, made, and put through dynamic tests, which confirmed its high efficiency in damping impact and
harmonic disturbances. The simple design, manufacturability, and high efficiency of the proposed vibration pro-
tection system make it possible to recommend it for use both in the transportation of space hardware by different
modes of transport and in the vibration protection of other objects, including self-propelled heavy machinery
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