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ABSTRACT

The study considers the fatigue strength ofadditively manufactured specimens made of metamaterials
based on Ti6Al-4V titanium alloy. The study presents results of fullscale tests for two types of meta
biomaterials: lattice and surface. Dynamic tests were performed in a symmetrical tensiarompression cycle
at room temperature. The goal of the tests was to construct an-8l curve, which was used to determine the
fatigue limit of the metamaterial. We found that the results of numerical simulation differ significantly from
the full-scale tests, showng a trend toward overestimated fatigue life. The surface roughness parameter of
the specimen was introduced, allowing to achieve better agreement between the results of fublcale tests
and numerical simulations.
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Introduction

Structures created in various branches of modern higkech engineering (aerospace,
automotive, aircraft, shipbuilding, etc.) require materials combining high strength with
resistance to cyclic loads. Titanium alloys, in particular F6AI-4V (or its Russian
equivalent VT6), have remained a key structural material for several decades due to the
optimal ratio of strength, corrosion resistance and durability under dynamic loadgl].
Metamaterials based on the Ti6AI-4V alloy have also been the focus of considerable
attention in modern biomedical technologies, in particular, in traumatology, orthopaedics
and regenerative medicine, due to biocompatibility, lightness and strength of tanium.
Metamaterials with an artificially produced periodic structure exhibit unique
mechani cal characteristics, i ncluding negat.
good fatigue strength compared with traditional solid materiak with isotropic properties.
The designed elastic and strength properties of lattice and surface metamaterials based
on Ti-6Al-4V titanium alloy expand their scope of application in the aerospace industry,
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