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The hardware-software complex (HSC) developed on the basis of the Tian-Calvet DAC-1-7M isothermal microcalorimeter includes modern electronic systems of control, data recording and calibration by means of the Joule effect that are listed in the State Register of measuring instruments of the Russian Federation.
HSC makes it possible to study chemical compatibility of components of 0,1 - 1 g pyrotechnic composition within the range of temperatures from 300 К to 450 К under isothermal and adiabatic conditions. Registered power of heat flux varies from 0,01 to   250 mW, resolving capacity is no less than 0,2 mkW and the sensitivity of differential thermo batteries at 373 К is 60 nV or 0,3 mkV/mkW. During the experiment data are archived in the format of InterBase database, registered, visualized and processed statistically. HSC program module provides correction of computer zero of the device, automatic generation of test reports in MS Excel and MS Word format and graphic data in a jpeg - file. HSC calibration by melting enthalpy values of reference substances has shown the conformity of experimental and literary data within the limits of a relative error of no more than ± 1,0 %.
While determining chemical compatibility by means of HSC the variation of experimental parameters such as temperature (333 K, 353 K, 373 K), moisture content (from 2 to 6 % by sample weight), relative humidity (65 %, 80 %, 90 %) is methodically provided depending on pyrotechnic composition formula and physical and chemical properties of components. Algorithms of the automated calculation and approximation of kinetic curves in specific enthalpy - time coordinates and determination of effective activation energy are realized in HSC. It permits to determine kinetic laws of physical and chemical processes of thermal ageing while varying experimental parameters to estimate technological and operational characteristics of final pyrotechnic products in more detail.
HSC is put into operation in the Scientific Research Institute of Applied Chemistry as part of the test stand «Stability» having unique equipment for research of physical and chemical properties of pyrotechnic compositions and products.
