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Abstract. When predicting the service life of a material, it is important to take into account its
mechanical  describes the that model a mathematical The authors have developedcharacteristics.
dependence of titanium alloy durability on cyclic loads. The research tool was the "Solution Search" 
add-in the Microsoft Excel spreadsheet program. Regularities and dependencies have been of
established, which help to improve the understanding of damage mechanisms of titanium alloys. It is 
proved that the temperature of preliminary plastic deformation does not influence the durability of 
titanium alloy PT-3V. The developed model can be used to optimize loading regimes and improve 
the performance characteristics of titanium alloy building structures.  

Introduction 
The durability of building structures depends on the operating conditions [1, 2]. Taking into account 
factors such as cyclic loads and temperatures is critical to ensure sustainability [3, 4]. Cyclically 
varying  calculated using damage. The  life service residual bulk of thefor accountloads  is
mathematical models and numerical modelling methods, taking into account the results of diagnostics 
and analysis of operating conditions, as well as the characteristics of the materials from which the 
structures are made [5]. Based on the data obtained, the residual service life of structures is predicted, 
which allows us to plan repair work and determine the optimal operating modes to extend their service 
life [6, 7].  

Thus, the assessment of the influence of the load history on the cyclic strength of structural material 
is an urgent scientific and technical task, the solution of which requires additional comprehensive 
experimental and theoretical studies [8]. 

Analysis of Publications  
 [on mathematicalThe search for optimal solutions is based  programming methods 9, 10]. 

Mathematical programming involves the use of various models [11, 12]. The model is an analytical 
dependence of the objective function on the dependent (controlled) variables, the numerical values 
and range of which are set based on the actual operating conditions of the material [13, 14]. 

One of the mathematical programming methods is implemented in the Solution Finder add-in for 
Microsoft  [Excel 15, 16  the which]. It  controlled variables can  of be used to find the values  at
objective function takes the optimal (maximum or minimum) numerical value. Optimisation
parameters depend on specific conditions [17, 18]. 

In [19], an optimisation  as section wasan arbitrary inmoment bending the valuethe  used of
criterion. The results showed the optimal combinations of external loads that can be used at the stage 
of selecting the parameters of the design scheme of a structure. The Solution Finder add-on allows 
you to perform complex calculations and solve optimisation problems directly in spreadsheets. The 
results of solving problems are the basis for developing management decisions to extend the service 
life of structures and reduce the risk of accidents [20, 21]. This ensures safe operation and efficient 
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