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In practice, there are often complex technical problems that can not be the direct analysis 

and experimental studies. Such tasks are, for example, 

- The dynamic resistance of underground structures, 

- A impact to the nuclear fuel capsule, 

- Jet impact a nuclear power plant, 

- Protection against collisions of ships, 

- Localization cut short fan blades within the body of the aircraft engine, and others. 

These and similar problems in various fields of technology without the involvement of 

small-scale models and methods without the use of similarity can not be successfully resolved. 

Obviously, in such cases, are absolutely necessary research and testing structurally-similar 

elements and small-scale models of complex engineering structures and systems represent a huge 

financial and technical challenges for theoretical analysis, numerical or full-scale experimental 

study. The risk of negative results when tested expensive full-size products is huge, if not carried 

out appropriate examinations and tests structurally-similar elements and small-scale models. 

 The purpose of this work is to establish on the basis of analytical studies scaling 

parameters in dynamic problems with high-speed impact and checking the possibility of using 

them in the samples of different shapes, specimens made of different materials and under 

different conditions of dynamic effect. The results of observations of behavior of small samples 

at high speed bumps will allow to predict the effects of the interaction of the impactor with the 

projected barrier, significantly reduce the cost and facilitate the process of development of 

various design solutions. 

As a result, studies have shown that at high velocity impact spherical impactor forms and 

mechanisms of destruction of four sizes of plates as isotropic and orthotropic were similar. This 

observation allowed us to select scaling options that allow for the study of plates of small 

dimensions to predict the characteristics of high-velocity impact resistance plates of other sizes. 

 

References 

1. Sedov L.I. - Methods of similarity and dimension in mechanics, 1977, 440 p. 

2. T.D. Karimbayev, A.A. Chernyshov – Justification representativeness of the results of 

experimental samples and test the fan case models for resistance to impact assessment of the 

characteristics of the full-scale high-thrust turbofan case – 2014 – CIAM, Moscow 

 


