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To improve physical and mechanical properties of alloys, thermal,
thermomechanical or thermomagnetic treatments are widely used. The creation of
nanostructural state plays an impotrant role in improving the properties. Magnetic
nanomaterials exhibit some features in magnetic behavior: superparamagnetism,
giant magnetoresistance, and mechanical one: shape memory effect,
thermoelasticity, superelasticity, plasticity of transformation, etc.

Cu-Mn-Al alloys are promising materials for controlling mechanical and
magnetic properties. The aging of Cu-Mn-Al alloys leads to the formation of a
system of nanoscale ferromagnetic particles of Cu,MnAl phase in paramagnetic
CusAl-matrix. Heat treatment allows to control the amount and size of particles in
alloy, as well as the temperatures and hysteresis of martensitic transformation,
depending on the particles size and quantity [1, 2].

To search for optimal parameters of physical and mechanical properties of Cu-
Mn-Al alloys, the thermal treatment with additional influences of external
magnetic field of different strength and orientation and hydrostatic pressure, was
proposed. The main results of the work are explained from the position of the
phenomenological theory of diffusional decay of solid solution with precipitation
of new phase nanoparticles. The tendency of increase in microhardness of alloys,
accompanied by decrease in magnetic characteristics due to reduction of the
ferromagnetic nanoparticles size, was noted.
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