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certain degree equivalent to raising the mechanical pressure. In this respect we achieved analogy with 
mechanical tests for tendencies to brittleness, when lowering the temperature is equivalent to raising the 
deformation rat.e. 

There is every reason to suppose that deformation conditions like those formulated in [8] have been 
achieved in the experiments described with copper (and with aluminium if one allows for plastic deforma
tion). A rise in temperature reduces the elasticity of the metal, lowers the yield point and greatly increases 
the tendency to stress relaxation. A peculiar phase transition of the recrystallization type occurs, 
relieving the shock hardening and softening the metal despite superficial refinement of the grains. In 
essence, such treatment is thermomechanical strengthening by shock waves. 

CONCLUSIONS 

1. On heating to a certain temperature total secondary recrystallization is observed in all the metals 
tested; it is caused by a high-pressure elastoplastic shock wave and related to the additional rise in the 
tern perature of the compressed metal. 

2. Very definite softening is observed in Armco iron and copper in a narrow range of pre-heating 
temperatures, and it is accompanied by refinement of the grains as compared with the original. 

3. As a result of high-temperature thermomechanical shock wave treatment there is a considerable 
rise in the proof stress, tensile strength and hardness of iron. 

4. The phenomena observed can be attributed to the existence of a peculiar form of phase transition 
at a certain critical pressure. 
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