
International Meteor Conference -2010

Modern models of fracture Modern models of fracture 
meteoroidsmeteoroids

Lidia Lidia EgorovaEgorova



International Meteor Conference -2010

Modern models of fracture meteoroidsModern models of fracture meteoroids
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Elastic theory equation setElastic theory equation set

ν - Poisson coefficients

r, θ - spherical coordinates

k –flow direction unit vector
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ThermoelasticThermoelasticstressstress
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a – thermo conductivity coefficient
αТ – coefficient of thermal expansion
Е=2G(1+ν) – Young’s modulus
ν – Poisson ratio

Elastic and thermoelastic stress (for a small body)



International Meteor Conference -2010

Criteria of elastic fragmentation 
Condition of no rising flow strength

No fragmentation occur 

due to elastic stress
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The condition of safety: the dense of shape change potential energy less then critical 
one
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Effect of heat explosionEffect of heat explosion
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ConclusionsConclusions

The body moving in the planet atmosphere is under the influence of the 
aerodynamic loads, the forces of inertia and the heat flux. As a result, the body 
undergoes ablation and even could be completely destroyed. 

•First of all, the stressed state within the body at any time is determined through 
an accurate solution of the Lamé equations. Based on the obtained solution one 
can investigate the nature of the body destruction and evaluate the distraction 
altitude for well-known meteoroids if their composition and space velocities are 
known. 
•During the flight of small fragments the thermo elastic forces become 
significant. Unlike large fragments the smaller ones warm in a short time 
resulting in accelerating the process of destruction, which also contributes to the 
ablation, i.e., reduce the fragments size. 
•Finally, «thermal explosion» due to the rapid evaporation of small fragments 
cloud with a typical range of sizes of fragments was considered. Assessment of 
the length of run and time of evaporation of small particles allows one to speak 
about the explosive outbreak and disappearance of the asteroid in the final stages 
of its collapse.
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