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The aim of this work is to optimize the schedule parameters of the thermal treatment of hornbeam wood from the analysis of experimental research of influence treatment schedules for some physical and mechanical properties of the material.
Among all materials designers prefer natural materials - wood. This material is characterized by such properties as durability, stability, geometrical sizes, moisture and temperature stability, strength, wear resistance. We know that wood has a high water absorbency, crack, warp against changes in humidity and ambient temperature. The use of paints slightly increases the service life of wooden surfaces, but durability remains unchanged.
There is a problem of using hornbeam wood today in Ukraine. This is due to the fact that hornbeam accompanies for growing oak forest. Intensive forest management in oak conditions led to a decrease in their productivity as excessive planting hornbeam formed, which prevent forest regeneration oak.

Hornbeam wood has light gray with pale texture, cross-grained, hard, firm, elastic, durable, but currently has no industrial use because of the large curvature of the barrel. Therefore there was the need to find technologies that will use hornbeam in view of its properties. One of the areas is thermal modification of hornbeam wood.

Investigation of thermal modification of wood held in various countries for a long time. Results mainly focused on detecting changes in the chemical structure and the wood elements structure after high temperatures processing; increase the stability of the geometric dimensions, changing hardwood and softwood strength after modification at high temperature in the range of 160 – 250 °C in different environments.

Was found that wood heating leads to weight loss and reducing its volume, the degree of which depends on the method of processing, temperature and exposure time. Heat treatment at lower temperatures resulting in low weight loss that is associated with the loss of volatiles and bound water. Loss of macromolecular components can occur at temperatures above 100 °C, and this value would increase as the duration and temperature of heating.

Revealed that weight loss through heat treatment in an open system at 175 °C will be the same as in a closed system at processing not above 150 °C. In the thermal processing in the environment of nitrogen or in a vacuum weight loss was higher in a closed system at 175 °C. The value of wood shrinkage after heat treatment correlated with weight loss during heating. Found a slight increase in the longitudinal dimension, due to the effect of the pressure caused by radial and tangential shrinkage. Scientists have found that heat-treated samples value greater shrinkage in the tangential direction than radially.
Scientists have discovered that dry wood heating at 165 – 205 °C up to 6 hours leads to a significant reduction in shrinkage, but this figure does not change after termomodification timber in the presence of moisture under identical conditions of temperature and time of treatment. It was believed that the presence of moisture hinders thermal reaction associated with the loss of bound water. Change hygroscopic wood is also associated with the duration, temperature and environment modification process. Studying the behavior of sorption heat-treated wood depending on the environment established that the sorption capacity of wood samples decreases with increasing time and temperature processing. However, when the samples are heat treated in air at 200 °C, sorption capacity increases again during prolonged heating.
Among thermal wood technologies more available to Ukraine are technologies Thermowood, Oil Heat Treated (OHT), Plato-Wood. The analysis of wood thermal treatment shown that there are no modification schedules of hornbeam wood. This has necessitated the development of optimal thermal modification schedules of hornbeam wood.

To set depending on changes some physical and mechanical properties of thermal processing schedules were done experimental studies according to standard methodic to determine the density, shrinkage, tensile strength at static bending and compression along the grain, shock hardness and abrasion index. The samples of hornbeam wood exposed to temperatures of 160, 190 and 220 °C for different times in laboratory chamber without oxygen.
To investigate the influence of hornbeam wood thermal settings schedules were built regressive equations, which were tested of dispersion uniformity and the adequacy by using G-criterion and F-test. The results of regression analysis shown that proposed equations are adequate and can be used to describe such parameters, as base density, shrinkage, water absorption, strength at compression along fibers and at a static bend.
Check adequacy of regression equations for shock hardness and abrasion shown that the models are adequate, but the regression coefficients b1, b2 and b12 are not significant and correlation does not set. That is means that thermal modification of hornbeam wood does not affect significantly on these properties.
According to the results of simulation by the method of steep ascent optimum schedules parameters of hornbeam wood thermal modification was found.
The best results of physical and mechanical properties of thermal modify hornbeam wood can be achieved by heat treatment of such schedules – the temperature t = 190 °C and a process duration τ = 8 – 12 hours. After thermal modification reduced the basic density – hornbeam wood become light, but does not lose its hardness. The increase in tensile strength at static bending and compression along fibers also wood preservation stability to abrasion allows the use of treated wood for making flooring, garden furniture and decoration, construction of terraces, playgrounds.
