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Abstract

Annotation to date has accumulated a large amount of experimental data on the characteristics of
thermal decomposition and heat explosion of individual and mixed energy materials. A specific feature of this
data is the multidimensional nature-a large number of characteristics and objects, a variety of methods of their
definition and description, the availability of qualitative and quantitative characteristics, gaps in data. These
results require some processing and systematization in order to obtain reliable empirical or calibration models
and methods of describing and predicting the behavior of the materials under external thermal influences.
Another task, which is of decisive importance in the practice of using the materials under consideration, is
their classification, construction of sensitivity and hazard series, search for analogue and others.

An important role in such processing is given to statistical methods of grouping, allowing to reveal the
latent structure of data, to organize their grouping on the basis of objective or research characteristics.
Grouping allows to reduce to acceptable values dispersion (square of standard deviation) of results of
processing of quantitative data and errors of grouping and classification on qualitative or mixed data. To carry
out such work, effective statistical methods and programs are developed that allow processing large data
arrays (many objects and characteristics-properties) with visualization of results. These methods include
correlation, discriminant, factor analysis, clustering, multidimensional scaling and others.

The use of a priori information allows in some cases to divide the aggregate of results into groups
(clustering) on the grounds, for example, compatibility and thermal resistance of components taking into
account active functional groups Compounds of different classes, as is done in relation to the use of nanosized
powders of metals and their oxides in mixed energy materials. The similar situation is realized also at
establishment of correlation ratios between parameters of thermal durability and heat explosion of energy
components and mixes at use of a priori information on formation of molecular Complexes and co-crystallizes
between components in compositions.

The proposed article presents the results of the application of statistical methods of grouping and
classifying individual and mixed energy materials on the basis of analysis of many-dimensional data on their
thermal decomposition and thermal explosion.
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