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AHHoTaumA. B HacToswen paboTe npeanoXeHa TEXHOMNOrMs BOC-
CTAHOBIIEHNSI BbICOKOHArPY>XEHHbIX MOALUUMHUKOB CKOMBXEHUS
TSKENbIX PEAYKTOPHbIX Nepegay cygoBoro TpaHcnopTa. lNMokasaHo,
4YTO NPUMEHEHMNE NMpoLiecca AYyroBow HanmnaeBky paboyero NoKpbITUs
13 KOMMO3MUMOHHOro maTtepuana coctasa Ali2Si,CuMgNi + 10 % SiC
C noroHHow aHepruen 3780 [x/MM nNpuMBOOAUT K YMEHbLUEHUIO
cpegHero pasmepa kpuctannoB B-dasbl (SnSb) B 5,7 pasa npo-
MEXYTOYHOro crnos u3 6abourta 683, pacnonoxeHHOro Ha NoaoX-
ke n3 ctann 20.

KnioyeBble cnoBa: NOALWWUMHUKA CKOMbXEHUH, cuctema cranb-
©6ab0uT, KOMMNO3NLMOHHbIE MaTepuarnbl, yroBad HanmaBKka, MOroH-
HaA SHeprua.
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Annotation. The technology for the restora-
tion of highly loaded plain bearings of heavy
gear transmissions of marine transport is
proposed in this paper. It is shown that the
use of the arc surfacing process of the work-
ing coating made of composite material of
Al12Si:CuMgNi + 10 % SiC composition with a
energy of 3780 J/mm leads to a decrease in
the average size of the B-phase crystals
(SnSb) by 5.7 times in the intermediate layer of
babbitt B83, located on a substrate of steel 20.

Keywords: plain bearings, babbitt-steel sys-
tem, composite materials, arc surfacing, en-
ergy.

ighly loaded plain bearings, which are layered composites of the steel-babbitt system, are an
integral structural element of heavy-duty gear transmissions in marine transport. The base mate-

rial for forming the antifriction layer on the surface of the steel substrate is the B83 babbitt alloy [1, 2]. How-
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ever, after the guaranteed service life of such friction units has expired, scheduled repair work is required to
restore the worn antifriction layer. Despite the labor intensity and relative high cost, the most common tech-
nological method of repair is currently refilling B83 babbitt [3, 4]. On the other hand, the use of the arc surfac-
ing process can become a very promising and prospective method of repairing such sliding bearings. More-
over, as a material for the deposited antifriction coating, particle reinforced composite materials (CM) based
on aluminum, developed in recent years, are of particular interest, allowing for an expansion of the range of
triboloading of friction units [5, 6]. Therefore, the formation of functionally organized layered compositions
consisting of a steel base, an intermediate babbitt layer and a working coating made of CM is an urgent task.
In this case, special attention should be paid to maintaining the favorable structure of the intermediate layer,
which is what this work is devoted to.

The working coating of the composite material Al1,Si,CuMgNi + 10 % SiC was applied to the surface
of the bimetallic sample by arc surfacing with a energy of 3780 J/mm. The bimetallic sample, manufactured
using traditional casting technology, was a plate measuring 300 x 150 mm, consisting of a substrate (steel
20 according to GOST 1050) and an intermediate layer (babbitt B83 according to GOST 1320) with a thick-
ness of 10 and 4 mm, respectively. The structure of the intermediate layer made of B83 alloy was studied by
optical microscopy using a Leica DMILM microscope, and the size of the B-phase (SnSb) crystals was esti-
mated using the KOMPAS-3D v18.1 automated design system.

After the formation of the working coating, the cross-sectional area of the B-phase crystals (SnSb) in
the region of the intermediate layer adjacent to the deposited working coating does not exceed 2000 um?,
while in the initial state this parameter reaches 5000 um? (Fig. 1).

working cuating|‘-_."' _‘% | 200 m

substrate

Figure 1 — Microstructure of the intermediate layer of B83 alloy
after arc surfacing of the working coating (a) and in the initial state (b).
The area for studying and analyzing the size of B-phase crystals is highlighted

As a result of recrystallization, the proportion of minimum-size B-phase crystals (cross-sectional area
less than 500 pm?) increased by 4 %, and large B-phase inclusions (area from 2000 to 5000 um?) were not
detected in comparison with the initial state. The average size of B-phase crystals in the intermediate layer
after arc surfacing of the working coating and in the initial state is 31.1 and 5.4 ym, respectively. It should be
noted that the interface between the deposited working coating made of CM, as well as the intermediate lay-
er and the steel substrate is continuous, in the absence of imperfections — pores, discontinuities, etc.
(Fig. 1, a).

Thus, based on the results of the work carried out, a technology for the restoration of highly loaded
plain bearings of heavy reduction gear transmissions of marine transport was proposed. It was established
that due to the thermal effect of the arc surfacing process with a energy of 3780 J/mm, the structure of the
intermediate layer is dispersed: the proportion of small-sized (with a cross-sectional area of less than
500 pm?) B-phase (SnSb) crystals increases by 4 %, and their average size decreases from 31.1 and 5.4 ym
compared to the initial state.
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