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We show the possibility of application of the approaches of mechanics to the determination of
the relative fractions and sizes of phases in antifriction alloys with elevated wear resistance.  It is
demonstrated that the wear resistance of B16 babbitt increases if its microstructure contains an
Sn Sb  hardening phase whose size is equal to  53 μm . 
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The existing methods used for the evaluation of the parameters of serviceability of metallic systems are
based on the models and approaches of mechanics [1–5].  In what follows, we use these approaches for the de-
termination of the structural parameters of binary heterogeneous metallic systems with elevated wear resistance. 

Note that binary antifriction alloys containing soft and hard components are extensively used in manufac-
turing friction units for the railway transport.  The reliability and service life of these units depend both on their
internal structure and on the operating conditions.  If the external loads are set, then the structure of the material
plays the role of an important factor specifying the service life of the product [6–12]. 

The problem of determination of the optimal structural parameters according to the criterion of wear resis-
tance of binary heterogeneous metallic systems is reduced to the following two problems:  (i) the problem of
finding the optimal relative fractions of the components and (ii) the problem of determination of their sizes.  The
algorithm of construction of the solution and the results of determination of the optimal relative fractions of the
components of binary heterogeneous metallic systems can be found in [13]. 

The optimal sizes of the structural components for which the wear resistance of binary antifriction alloys
increases are determined for B16 babbitt used in the production of inserts for plain bearings.  The technology of
their production by the method of centrifugal casting, the chemical composition of the alloy, its specific struc-
tural features, and the investigations of wear resistance are described in detail in [7]. 

Due to the absence of data on the mechanical characteristics of the structural components of babbitt  (Sn Sb
and eutectic phases) in the literature, numerous investigations were carried out for the evaluation of these charac-

teristics according to the data of measuring microhardness  ( HV  )  [10].  For this purpose, we used a PMT-3 mi-
crohardness tester.  To find the optimal loads, we plot the dependences of microhardness on the level of static

loading  HV  ( P )  (Fig. 1a).  These results were applied to select a working load of  0.50 N  corresponding to the

transition of the curves  HV  ( P )  to a horizontal plateau, i.e., the microhardness is almost independent of tempera-
ture. 
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