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Within the realization of the program "START" was developed the mockup of the first Russian Derivatograph, which fulfil the method of synchronous -couplings thermo-baro-electro-acoustical (SCTBEA) of the analysis of substances and of materials, and implement simultaneously the thermogravimetry (TG and DTG), thermodilatometry (TD and DTD), the differential-thermal analysis (DTA), electrometric (EM) and registration of acoustic emission (AE) on the macro sample (till 50), by his barothermocycling in thermostat Peltier with the help of adaptive of "baro-thermal shocks" in a range ±70ºС and 0,001-1 МPa, and then with the help of  adaptive barothermoloading in the electric furnace up to temperature +1200ºС in the same range of pressure (fig.1).
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Fig.1 The scheme of the baro-electro-thermo-acoustical system

1 - thermo-cryostat; 2 - a crucible-thermo electrodilatometr of standard; 3 - a crucible-thermo electrodilatometr of the sample; 4 - the thermocouple; 5 - a thermo acoustic rod-wave guide; 6 - gauges AE; 7 - analytical scales; 8 - the bottom facing of an electro sensor control; 9 - a mobile facing of an electro sensor control (a surface of the sample); 10 - the top facing of an electro sensor control (a cover of crucible); 11 - a magnet; 12 - the coil (the Hall gauge); 13 - the electric furnace; 14 - IR spectrometer; 15 - a microscope; 16 - the IR-radiation reflected from a facing in the spectrometer receiver; 17 - the optical image in a microscope (in a facing aperture); 18 - thermo resistance (Pt); 19 - measuring instruments immitance; 20 - the module of communication with a spectrometer; 21 - the controller; 22 - AE-module ALine-32DPCI8; 23 – File Server and РС on computers "Pentium-IV"; 24 - the thermocouple (Pt) working volume of a source of heat/cold.
The note: applied scales WZA-224CW (“Sartorius”) have other scheme, and the compressor and the vacuum pump with gauges and module, connected in the controller - are not shown.

In spite of the fact that systems of TA are release by many leading world firms (DuPont, Perkin Elmer, NETZSCH, etc.), which implement TG and DTG, TD and DTD, DTA, the differential-scanning calorimetric (DSC), and also special methods: the dynamic mechanical analysis (DMA), the dielectric analysis (DEA), a method of laser flash (LFA), the thermo mechanical analysis (TMA), including synchronous and serially integrated: TG-DTG-DSC/DTA- mass spectrometer, TG-DTG-DSC/DTA- infrared Fourier spectrometer, nobody yet did not manage to synchronize dilatometry with thermogravimetry and with simultaneous definition of heat conductivity and DEA, and furthermore on macro button of a sample, moreover in a wide range of pressure. In it, from the point of view of thermodynamics, physical chemistry and methods of the thermal analysis, the developed breadboard model of complex "OCTAEDR", offered to statement on manufacture the novelty consists in the present project since synchronization thermogravimetry and thermodilatometry at changes of pressure, enables registration of density of a sample and its derivative, i.e. occurrences of a new method of TA: the baro-thermal of analysis (BTA) or thermobarodensimetry - TВD.

Integration TBD with a method of acoustic emission gives the chance on the one complex and on the one sample to define all stages nano -, micro- and macro- destructions, including "firemen the parameters", which till now were defined on different devices (tab.1), but the some parameters were not defined in general [1,2].
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Tab.1 Comparative characteristics of methods and devices of the thermal analysis
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