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The imperfections of monocrystal structure as well as heterogeneous changes in the texture of polycrystal aggregates influence greatly the physico-mechanical, optical, electrophysical and other properties of solid bodies. As a result, in volume of a solid body the homogeneity is distribution of fields of internal tension in destroyed forming microlocal fields and sites. In fact, it defines such important characteristics of production technological processes as percent of an output of effective products, term of their long-living, quality and stability of products parameters in use and other. In this connection it is necessary to know the distribution of structural imperfection, fluctuation of properties in texture and microlocal fields as well as sites of tension in monocrystals, bars and their separate products. Besides, it is important to know the changes of defects sizes, their distribution through the area and volume during the process of technological operations.

Radiographical decoration (RD) is a sensitive method of registration of fluctuation of physical fields and it can be used to control the state of a material surface as well as to study space-volume distribution of interaction products of actinic radiation with an absorbing matrix [1-3].

By using the method of radiographical decoration one may solve the following problems successfully:

1. Diagnosis and control of defects and damages.

a) its own ones – latent and feebly market defects such as the areas of heterogeneous solidifying (included structures) in the initial material, fluctuations of dislocated distribution and other imperfections in homogeneity of structure and texture of the construction materials;

b) induced defects from without, namely, radio damages and radio stimulated modification of surface properties, chemical and electrochemical corrosive processes etc.

2. The control under the distribution of emission fields that of electroemission heterogeneity throughout the surface.

Realization of the method provides the effect of the actinic factor on the registering environment, located in the point of unstable equilibrium. Controlling this point one can regulate the level of sensitivity of a material.

To register microfluctuations of physical fields of objects under consideration in near (part-unit mcm) and remote (unit-ten sm) zone we used physical and chemical RD.

The physical method consists of the use of a plane-parallel electrodischarged cell, in and out of which there is an object of investigation. 

In the chemical method as a recording material the supersaturated solutions of crystallized compounds are used. 

The combined physico-chemical method is a combination of methods mentioned above. 

Researching the electromagnetic radiation of a solid body (monocrystal or polycrystalline aggregate) in near zone (physical method) the following model was used:

Monocrystal or polycrystalline unit.
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Gauge - register (a nitrocellulose film).
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Exposure in electrical field and development, for example in NaOH.


[image: image3.wmf]ß


Research of texture and structure of RD picture.

As a gauge - register nitrocellulose film of 0,9-1,1 msm thick was used applying the physical method. The elements of the sample structure were usually fixed: micropolyhedric structure of monocrystals, zonality, rod heterogeneity, presence of inclusions or second phases, areas of intense states, borders between phases, interstitional borders, latent scratches and cracks, as a result of low-qualitative processing of a surface. These elements of the structure were revealed on monocrystalline samples of gallium arsenide, silicon and a number of other materials.

For polycrystalline samples (solid tungsten - cobalt alloys TC-6; TC-8; ceramics and rock forming samples) the following elements of structure and texture were revealed:

– Physical heterogeneity of a samples texture - the forms of microbreak-downs - the carriers of information in texture and structure were asymmetric, dendrite - like, and closed. For the samples TC-6 and TC-8, where homogeneous samples are often found, the form of breakdown reminded microlightning with uniform branches - in the form of an isosceles triangle and other symmetric figures (for other materials);

– Areas of tension or areas of tension removal at processes of samples activation.

In this case the complex polygonal forms were observed;

– Borders of separating – a sample of solid alloy with reinforced covering made of boron nitrides – were strictly revealed by the method in the form of different structures, forms of microbreak-downs, the size of which characterizes the area of intense state.

In the rock forming and ceramic samples the latent 

cracks and intense states were found and the areas of tension near the pores and formations of the second phase were detected.

A gauge - register of radiation and electromagnetic fields in the chemical method RD is a radiographical cell consisting of a substrate - carrier in the form of glass cells or fine mesh structure on a cloth basis from some cubic sm to one and more cubic meter in size, and water solutions of inorganic substances, for example, KBr or NaCl; or organic ones, for example, CH3CH2OH+KBr; CH3CH2OH+albumin+KBr; butanol+cholesterin and so on.

The image in radiographical cell obtained as a result of crystallization of registering solution is called a picture RD. 

To process the results of investigation the crystal – texture method of analysis is used. It includes visual, microscopic, photographic methods, the construction of cartogram of monocrystalline distribution of registering substance through the area of radiographical cell with the subsequent application of mathematical - statistics methods. 

In the areas pointed out the crystallomorphological properties of monocrystals are investigated in details. Their sizes, forms in crystallographical symbols, asymmetry in development, their orientation in relation to the source of radiation and to the surface of radiographical cell are also studied.

As a rule, the external source of radiation being absent, the distribution on monocrystals on the surface of radiographical cell is comparatively uniform and homogeneous, the texture is uniformly grainy. In case of action of radiation source there appears a circular wavy distribution with non-uniformly - grainy texture, or the areas with curvilinear wavy - like forms.

With regard to the geometrical sizes and forms of the area of electromagnetic fields source action revealed this information permits to define the voltage of electromagnetic fields taking into account all other parameters (the distance between the emitter and the radiographical cell). Processing of RD pictures is a labour-consuming operation, taking much time and requiring professional knowledge in the field of crystallography, structurometry and other sciences.

Researching the electromagnetic and other fields and radiation’s of remote sources (distant zone of registration), the study of RD pictures made it possible to visualize and to investigate thin structure of these source elements (natural radiant objects, microwave generators on Gunn diodes; a generator of so-called longitudinal waves; of vorticity fields).

The model of these researches is shown below:

Sources of radiations - generators.





[image: image4.wmf]ß


Interaction with radiographic cells; obtaining RD pictures.
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Crystallotexture and crystallomorphological analyses:

– Form of microcrystals;

– Sizes of microcrystals;

– Distribution in the area;

– Orientation of microcrystals in relation to a source of radiation.
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Information on the structure of electromagnetic fields of a radiation source (geometrical sizes and form, vector of fields, intensity).

With the purpose of obtaining and processing information automatically the automated analysis of RD pictures with application of optico-digital computing means [4] was introduced.

We plan the further development of the RD method in the following directions:

a) Theoretical aspects:

– Search new, more effective registering systems, media and designs of radiographical cells;

–  Evaluation of possibility of application the method in biology and medicine;

– Development of effective automated means and ways of information processing;

 b) Practical aspects:

– Unification of the method and its adaptation with respect to solving concrete scientific and technical problems;

– Certification of the method, its metrological maintenance.
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