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Annotation: The deformation resistance properties of structural materials in the case of linear and flat stresses are given on the
basis of experimental results. The method of estimating the mechanical properties of the material based on the initial
deformation diagrams is described.
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I. INTRODUCTION
Ensuring high load-bearing capacity of new technical devices, their optimization, increasing the accuracy of strength calculation
methods, improving technological processes associated with heat-force effects on materials, requires detailed knowledge of physical
and mechanical properties of materials in different situations.
Since the materials work in the field of plastic deformations, it is necessary to optimize the weight parameters of the structural
elements in order to make the most of the load-bearing capacity of the devices. Therefore, the deformation properties and finite
deformation directions of materials in accordance with the stress state of the mechanics of deformable solids, as well as the
problems of finite curves transformation involving complex loads and applied residual deformation of the theory of applied
plasticity or safe stresses on material independence are of particular interest.
The experimental results relating to the problems mentioned above apply to common construction materials. However, the use of
materials with high relative strength in new techniques requires the study of the laws of their deformation. Such materials need to be
studied over a wide temperature range, according to their different loading applications, in order to assess the cases of finite
deformation-stress. Optimizing the structure of a number of materials is of great importance, which determines the heat treatment
for maximum use of the strength reserve. Heat treatment is an easy and effective means of changing the mechanical properties of
structural materials such as deformation ability, ductility and strength. The complexity and interdependence of the processes that
occur in titanium alloys during heat treatment require reliable experimental results that allow the coordination of the relationship
between mechanical properties and the order of heat treatment to ensure that the materials have the required properties. Data on the
study of the mechanical properties of materials in the complex stress state are of particular importance, taking into account the effect
of stress state in the calculation of the strength of certain device elements.

Il. THE MAIN PART

In order to analyze the effect of the stress state on the laws of deformation resistance, simple loads are generated in the stress space
by routine control of the amounts of longitudinal force and internal pressure in thin-walled tubular specimens. These are the main
voltages in voltage cases o, (longitudinal tension) and o, (tangential voltage k=0, /o, =0 (elongation); 0 (transverse axial
elongation); —oo (longitudinal compression); +1(two-axis elongation in one plane); and the ratios of head voltages are +2, +0.5, and
-1 (pure shear) of flat voltages. About the change in the geometric dimensions of the sample in accordance with the amount of
external load obtained from such experiments o,(o,) — longitudinal (transverse) tension — £,(Eg) allows to construct initial
deformation diagrams in longitudinal (transverse deformation) coordinates.

Using the following expressions:
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which is invariant in sample size and shape o;- voltage intensity and &;- deformation diagrams are constructed on the deformation
intensity axes.
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The initial deformation diagrams generally reflect the processes that take place in material deformation [1,2] and allow qualitative
and quantitative analysis of the indicators. Such indicators characterizing the processes of material deformation — Wool modulus,
Poisson's ratio, yield strength, description of the process of transition to the elastoplastic state (presence or absence of elastic field,
etc.), material hardening in the elastoplastic field, strength limit (o},) and representing the tendency of the material to brittle
0,(002) and oy, the ratio between, the maximum amount of homogeneous deformation, which determines the loss of dominance of
the plastic deformation process of the material, and so on.

Let us consider the analysis of deformation diagrams of some structural materials.

1 in the form of a — titanium alloy o,-¢,, gg-¢4 initial deformation curves on the axes and in Fig. 2 g; - £;generalized diagrams on
the axes are given.

It can be seen that for Vt5 and Vt5-kt alloys it is characteristic that the generalized deformation curves are significantly scattered. In
particular, the maximum deviation for the Vt5 alloy is relative to the mean £9%, Br5-1kr for + 7%.

The location of the diagram in the k = + 1 state indicates that these alloys have the ability to withstand the highest deformation
under the two-axis flat elongation stress state. Longitudinal single-axis elongation shows that such materials have the lowest
resistance to deformation. Also o, = 0,(g,) and gy = gy(gg) the asymmetry of the curves in the area of elastoplastic deformation
at stress k = + 1 and the mismatch in the axial longitudinal and transverse elongation indicate the anisitropy of these materials.
Generalized deformation curves of materials g; - €; scattering in the axes, the assessment of the state of plastic deformation of
device elements made of these materials, shows that it is inappropriate for them to apply the concept of a single, invariant to the
stress state, the deformation curve.

Approximate function o; = A(g;)"™ The hardening coefficients of the materials in Also a = g, ,/0;;, the coefficient is also almost
the same. For example, k = 0.5 is for both alloys with uneven two-axis elongation a ~ 0,82.
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Titanium alloys Vt5 and VT5-1kt have a sufficiently high deformation ability in linear and two-axis straight elongation. This
property is clearly shown in the diagrams, which show that the intensity of finite plastic deformations depends on the stress state.
Both alloys have the least marginal deformations when loaded in the stress state at head ratios k = 0.5 and k = 2.
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111. CONCLUSIONS

The results of the study allow to determine the criteria of flexibility, strength and deformation of materials in the field of mechanics
of deformable solids, expanding existing assumptions, obtaining new scientific results and satisfactorily describing the finite state of
the studied materials.

The obtained data can be used in the calculation and design of device elements operating at normal and high temperatures in the
elastoplastic field.
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