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Inclined Impact of Smooth Body onto Thin Liquid Layer 

 
Abstract 

 
Inclined impact of a body is usually studied in connection with the emergency landing of aircraft onto the water. 
The knowledge of the body motions during the process and the hydrodynamic loads acting on the body surface 
are of primary interest. Two-dimensional problem of inclined impact of a rigid body with smooth surface onto 
the thin layer of an ideal incompressible fluid is considered. The problem is coupled: liquid flow, body motion, 
hydrodynamic loads distributed along the contact region and the position of this contact region on the body 
surface should be determined simultaneously. The process of the inclined impact can be divided into two phases. 
During the first phase spray jets are formed at the periphery of the contact region. During the second phase the 
free surface of the liquid separates from the surface of the moving body in the rear part of it. The liquid flow 
during the first stage is obtained by using the method of matched asymptotic expansions. According to this 
method the flow region is subdivided into several subdomains. A complete solution is obtained by matching the 
solutions within these subdomains. At the second phase, main attention is given to conditions at the separation 
point. The coupled problem is reduced to a system of integro-differential equations. The equations are solved 
numerically for elongate ellipse. Displacement and rotation of the body caused by the hydrodynamic loads 
during both phases are investigated.  
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