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At present, additive technologies are perspective ones from the point of view of 
a design of wares of complex shape. One of types of these technologies is laser 
stereolithography, which permits forming complex shape wares by means of the 
direct impact of a focused laser radiation of high intensity on photocurable polymers 
or oligomers. The problem of the search of new photopolymerizable systems, which 
are able to form non-fused and insoluble products with a valuable set of properties 
during a crossliking process, is actual one. 

The purpose of the presented work is a solution of the fundamental problem of 
the development of new reactive systems, which are able to form three-dimensional 
network structure with high thermal, heat, abrasion, chemical and radiation 
resistance under the action of laser radiation. 

Based on the results obtained in the study of model compounds, various 
oligomeric benzotriazolilmaleimids capable to form insoluble cross-linked three-
dimensional structures as the result of the thermal or photopolymerization across the 
terminal double bonds were synthesized. Along with bis-maleimide oligomers, the 
synthesis of series of aromatic oligoamides and oligoimides with terminal 
(meth)acrylamide groups was carried out. The structure and composition of the 
oligomers were confirmed by IR, NMR spectroscopy, and elemental analysis. The 
resulting oligomers are readily soluble in various organic solvents, including active 
unsaturated solvents (N-vinyl pyrrolidone and N,N-dimethylacrylamide), forming a 
high concentration solution (up to 50%). Obtained oligomers were used for 
fabrication of photosensitive systems for obtaining of 3D-structures on 
stereolithography installation. Approaches to control modifying of parameters of 
cross-linked matrix by changing the intensity and frequency of the laser pulses were 
worked out. Using thermal methods of analysis, it has been shown that the 
decomposition temperature of the obtained structures is 400-450°С, which indicates 
their high thermal stability. Thus, it has been shown that the proposed synthetic 
approaches to the preparation of heat-resistant oligomers allow their further use for 
fabrication complex products, which could be used in critical areas of industry, by 
methods of laser additive technology. 
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The report presents the research of polymer layers of amphiphilic 
homopolymers densely grafted to a flat surface at the nodes of a square lattice. 
Monomer units of these homopolymers containing groups with different affinities. It 
was demonstrated that in a selective solvent such layers form lamellas with different 
period depending on the grafting density and the solvent quality.  

The results are summarized as a state diagram in the variables “the distance 
between grafting points” and “the solvent quality”. There are several regions on the 
diagram: disorder, region of stability of lamellae, lamellae with significantly different 
periods and a transitional area with a parking garage structure. The diagram is built 
by calculating the layer-by-layer structure factor and the angle of inclination of the 
lamellae in the layer. The calculations were executed for commensurate cell sizes, 
determined by a special procedure for each grafting density. 
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