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DEVELOPMENT OF DEVICE FOR
RESTORATION OF PLACES FOR
BEARINGS

Defects of case details include operation of openings
under bearings within 0,2 - 0,4 mm on the party, operation of
landing belts under sleeves. When restoring them, traditional
methods are used: installation of repair bushings, application of
polymer and electrolytic coatings, micron smelting, electrospark
treatment, etc. Restored parts must have hardness and wear
resistance with the parameters of the material of the reducing
part (deviation 10 - 15%), have sufficient adhesion to the base
metal, corrosion resistance in a humid environment, provide
maximum contact area with the conjugate part, no pores, slag,
foreign inclusions .

The method of restoration must eliminate the thermal
impact on the part and be cost-effective.

Polymer compositions are usually brittle, subject to
breakage and leaching. Surfacing causes warping of the part,
bleaching of cast iron, the formation of slag and pores in the
deposited layer. The electrospark coating method does not
provide sufficient contact area with the conjugate part.

The use of electrolytes for iron seats in some enterprises
is aggressive, unstable, requires heating or the use of expensive
thyristor power supplies, followed by machining, as the
microhardness of precipitation reaches a large value depending
on the composition of the electrolyte and process modes, have
high internal voltage.

The proposed device for restoring the bearings simplifies
the existing method and meets the technical requirements of
manufacturers in terms of machining accuracy (ovality, taper,
coaxiality and surface roughness), provides high productivity (2
times higher than the productivity of specialized machines
horizontally). and low cost (60 times lower than the cost of
specialized machines).

Key words: part, bearings, restoration.

The second method is more economical.

lower belt of the sleeve instead of two narrow rings
use three: one flat wide, which is worn with tension
on the sleeve at the top of the lower seat belt, and
two narrow. To improve the disassembly of the
sleeve from the cylinder block recessed recess
under the ring in the sleeve.

When restoring the lower seat belts, the
most widely used methods were: boring the lower
seat belt to the repair size and installing the repair
part - the sleeve; applying a polymer composition
to the damaged surface and installing a gauge
mandrel to form the correct geometric shape of the
seat belt during curing of the composition.

The first method has disadvantages, the
most significant of which - high complexity and
high cost.

The surface restored by it provides reliable work of
the engine within the repair period. However,
when using it, there is often a violation of the
geometric shape of the recovery surface
(displacement of the upper and lower seat belts,
mismatch after restoration, etc.), this is due to the
fact that the device does not provide accurate
installation of the gauge mandrel.

But a technological process of restoring
seat belts was developed, which did not reveal any
previous shortcomings. This is achieved by using
specialized equipment that allows the polymer
composition to restore the damaged surface to the
nominal size.

As a base surface adopted the upper seat
belt, which wears little during operation. A power
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pneumatic cylinder is connected to the device to
move the calibrating mandrel.

The average operating time of the engine
without repair before leaving the allowable size of
the upper seat belt is 324 thousand km, which
practically ensures the stability of the geometric
shape of the seat belt during the two repair cycles.

The main material. Restoration of landing
openings by installation of rings

Developed technology and equipment for
the restoration of landing holes by installing rings
on the epoxy warehouse. The ring (sleeve) is
made in the device from a steel tape 0,5 mm thick.
The manufacturing process consists of the
following operations: cut the tape lengthwise and,
if necessary, width, fold the ring for welding, while
the tape is clamped around the precision mandrel,
and spot welding of the ring [1].

The manufactured rings together with the
mandrels are installed in the corresponding holes
of the housing on the adhesive composition,
orienting them on the inner surfaces relative to
each other and the base surfaces of the housing in
the device.

The rings have a final size in accordance
with the requirements of the working drawing and
are not subject to further processing. [2]

One of the ways to restore the landing
holes in the body parts of machines, by installing
turning sleeves on the glue, followed by unrolling
them in the parts depending on the configuration
and size on lathes and drilling machines.

The results of checking the cylinder blocks
for tightness show that it is not always possible to
obtain a tight coupling. Analysis of the engine,
which was under supervision, says that the
method of restoring the cylinder blocks by ringing
with the use of sealing compounds, can not
provide mass recovery of cylinder blocks with after
repair life of not less than 80% of the new life.

The use as a sealing component of the
compound KLT-30 brand B TU 28-103-262-75
allows you to easily and evenly apply a layer on
the mating surfaces, easily remove excess, does
not require compliance with certain temperatures,
no time is spent on cooking the component. [3]

Self-vulcanizing compound KLT-30 is a
liquid homogeneous mixture, which is packed in
aluminum pipes of 0.05 - 0.3 kg. It is intended for
sealing of a surface and can keep the properties
for a long time at work of engines in the conditions
of vibration at a temperature from - 60 to + 300
degrees.

It takes a solid state under the action of
moisture at a temperature of 0 to 40 degrees for
15 - 20 minutes. with the formation of a rubber-
like material.

Checking the blocks restored by the
ringing method using the sealing composition KLT
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- 30, for tightness gives 100% yield. The tightness
of the coupling provides an 80% resource.

Restoration of openings by electrolytic
rubbing

It would seem possible to use galvanic
methods to restore the openings of body parts.
After galvanic build-up "in size" by some metals
(zinc, copper) no further machining is required.
The equipment used for this purpose is simple, the
coating process is stable.

But attempts to use galvanic baths to

restore the openings of body parts were
unsuccessful due to the many positions of
operations, complex system of isolation of

uncovered places, low build-up speeds, inability to
visually observe the process, intensive growth of
dendrites with increasing coating thickness.

Theoretical developments and research
have revealed a number of methods known
collectively as "electrolytic rubbing". Their
essence is the deposition of the coating from the
microwave, which is formed by an anode swab,
which is moistened with electrolyte and pressed
against the treatment surface of the recovery part.
The tampon should fit snugly over the anode, and
absorbent fabric is used as the material. In the
process of electrical deposition, dendrites are
removed and the sediment structure is partially
compacted as a result of the anode pressure
through the absorbent tissue. The disadvantage
of this method is the sludge filling of the absorbent
fabric, which leads to its introduction into the
coating and the possibility of closing the circuit
during local abrasion of the fabric.

More effective can be considered a
method of deposition of the coating in a stream of
electrolyte with mechanical activation of the
surface, in which the removal of dendrites and
compaction of the structure of sediments is carried
out by devices (activators) mounted on a rotating
anode. These include brushes made of non-
conductive material, inert in this electrolyte, and
bars fixed on an insulating base and made of
materials whose microhardness

should be greater micro hardness of the
deposited coating. The force of pressing the
device to the treatment surface is chosen so that
the structure is better compacted, it was possible
to activate it and there was no growth of dendrites.
However, this method is not yet sufficiently
developed, the anode is difficult to manufacture.

Recently, in the repair industry, the
method of deposition of the coating in the flow of
electrolyte with simultaneous rotation of the anode
has proved itself. At such restoration between a
cathode and an anode which are covered with a
cover from absorbing fabric, leave a backlash of
1,5 - 3 mm which is filled with a stream of
electrolytes. The anode, as well as when rubbing,

134



Ne 1 (100) Bibpauii e mexHiyi

is given a rotational motion, but the speed
increases by 2 - 5 times.
Reduction of dehydrite formation is

achieved by increasing the flow rate of the
electrolyte to 0.5 - 1.5 m / s and gives it a
rotational motion in the electrode space. [4]

Housing parts orient the moving parts of
the unit during its operation. The defining features
of the body part are: box shape, necessary for the
formation of a closed working volume in order to
accommodate the various mechanisms of the unit;
rigid walls with ribbed tides, subjected to static and
dynamic loads, in which smooth and threaded
holes are made; the presence of long holes made
in the assembled parts (including various
materials), when the plane of the connection
passes through the axis of the holes; the
presence of butt planes; low roughness and high
accuracy of the sizes, the form and an
arrangement of the basic cylindrical and flat
surfaces. The main defects of the body parts:
cracks in the walls, cracks, curvature or wear of
the joints, the destruction of the threads,
deformation or wear of the guide and support
elements, corrosion. Parts with cracks passing
through the tides with precise holes are subject to
rejection. The strength and tightness of the walls
and the geometric accuracy of the elements are
restored in the body parts. [2]

One of the most technologically complex
body parts is the engine cylinder block, which is
assembled with the bearings of the main bearings
and the clutch housing during manufacturing
operations. [5]

This assembly unit is not disassembled
during operation and repair. The accuracy of the
dimensions, shape and location of the conjugate
surfaces and holes affects the durability of the
repaired unit, so these surfaces must be
accurately made. For example, the accuracy of
the elements that determine the reliability of the
crankshaft and camshaft bearings have the
following values. Tolerances on the sizes of
apertures correspond to the 5th or 6th quality of
accuracy, total tolerance of roundness and a
profile of longitudinal section of apertures - the 6th
or 7th degree, parallelism of axes of apertures of
bearings of a camshaft and apertures in radical
support - 8th or 9th. - th degree, the coaxiality of
the middle root support relative to the extreme -
5th or 6th degree. The roughness of the treated
holes Ra=0.63 um.

The scheme of technological process of
restoration of case details is the following:
preliminary mechanical processing of the
damaged elements of a detail; production of DRD;
welding  (including those related to the
consolidation of DRD) and surfacing; annealing to
relieve internal stresses after welding; surface
spraying; machining of welds; application of
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plastic coatings; installation of DRD, which are
fixed by elastic forces, glue and pins; rough
machining of joints and holes; cutting of threads of
the nominal and repair sizes and installation of
spiral threaded inserts; finishing of surfaces;
surface treatment, cleaning; recovery control.

Machining at the beginning of the
technological process is used to remove damaged
elements, giving the restored surfaces the correct
geometric shape, treatment of cracks, execution of
stops and joints for the installation of DRD.
Cracks are processed, for example, using a hand
grinder IP-2002. A reinforced abrasive wheel is
used as a tool. At the end of the cracks drill holes
with a diameter of 3 mm. Cracks in cast iron walls
are welded with PANCH-11 or -12 wire, or with
artificial electrodes TsCH-ZA. The weld is applied
in sections 20-25 mm long, which are forged.
Welding work on parts made of aluminum alloy is
performed using an installation for argon arc
welding.

Welding and surfacing work is associated
with the investment of heat in the material of the
part and cause high internal stresses and
associated deformations. Deformations of cast
iron workpieces can be reduced by heating them
before welding, holding at a temperature of 600 °
C during welding and cooling together with the
furnace. In place of broken tides of body parts
made of aluminum alloy, weld DRD. Housing
parts made of aluminum alloy, made by die
casting, after welding must be heated and aged at
a temperature of 180 ° C for 10 hours.

In the next part of the technological
process is coated by spraying. Cracks and holes
in the non-force walls of the part are sealed with
pads using epoxy compositions based on resins
ED16 or ED20. The main renewable elements of
the body part are the guide elements and holes for
bearings. The bearings of the main bearings in
the cylinder block of the engine are a precise
intermittent hole along the length, made both in the
cylinder block and in the screw caps. The
following methods of creating allowances on
renewable surfaces have been tested in repair
production: DRD installation; application of epoxy
compositions; cold iron; gas-flame surfacing of
brass; electric arc and plasma spraying.

Worn threads are restored by cutting
threads of repair size, or welding holes with their
subsequent drilling and cutting threads of nominal
size, or screwing threaded inserts into a pre-cut
thread of larger diameter. [6]

Worn holes for pins are unfolded to the
repair size. Root supports and holes in the
camshaft bushings are drilled in one place on a
special machine. Then the root supports are
honing. The lower plane of the cylinder block and
two technological openings on it are used as
technological bases. The cylinder block at the end
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of the recovery is assembled with the clutch
housing. The hole for the gearbox with the
allowance for processing is drilled based on the
171 assembly unit on the finished root supports
and one of the ends.

Control operations at the end of the
restoration process consist of checking the purity
of the part, its tightness, geometric dimensions of
the elements and their relative position, surface
roughness. The size of the holes is controlled by
indicator gauges, and the roughness - by
profilometers. The relative position of the surfaces
is measured by indicator means. Particular
attention is paid to the cleanliness and tightness of
oil channels. The tightness of the walls of the
assembly unit is checked on the stand. [7]

This method is used when restoring the
seats of body parts on the installation.

Characteristics of the restoration part

The sockets of the main bearings of the
crank mechanism of the internal combustion
engine are included in the general complex casting
of gray cast iron MF 18 and MF 21, with high
casting and mechanical qualities. They belong to
the fixed elements of the mechanism creating the
engine case and providing rigid fastening of radical
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bearings of sliding, thereby, forming steady work
to all crank mechanism. The element of a radical
support of the engine is a demountable cover of
the radical bearing.

All surfaces of seats of radical supports of
the engine are connected with basic necks of a
cranked shaft through sliding bearings - radical
inserts. The sockets under the liners have a
surface roughness and must correspond to Ra =
1.25 mKm.

The main components of the projected
device.

The device for restoring the bearings of
the internal combustion engine bearings consists
of a boring shaft 1 (Figure 1). On the boring shaft
1 are installed basic elements: the housing 2 with
internal antifriction sleeves, which is based on the
inner surfaces of the support housings through the
gaskets in the form of inserts.

A conical reducer 5 is fixed to the coupling
6. The boring shaft 1 is rotated through the
reducer 5 from the electric motor 11. The electric
motor 11 is connected to the reducer 5 by means
of a coupling 10. The whole structure of the device
is mounted on the frame 12 cylinders 3.
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1 - the working shaft; 2 - the basic case; 3 - cylinder block; 4 - cutter;
5 - bevel reducer; 6 - coupling; 7 - a shaft of a gear wheel; 8 - internal splined shaft; 9 - feed
mechanism; 10 - safety coupling; 11 - electric motor;
12 - bed.
Figure 1 is a kinematic diagram of the device
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The principle of operation of the design
device

When boring seats, cutting tools 4 (Fig. 1)
are fed (extended) to the required value. The
operation of the boring device is carried out in the
following order: the electric drive 11 through the
coupling 10 and the reducer 5 rotates the boring
shaft 1 based on the inserts in the support
housings 2. In addition to rotation due to the feed
mechanism 9 the gear shaft 7 of the gearbox 5.
The boring shaft 1 moves along the bushings with
built-in cutting tools 4. The cutting tools 4 (cutters),
rotating in accordance with the shaft 1, bore the
seats 3.

After boring, it is necessary to remove the
device from the bored unit and measure the
diameters of the seats with an indicator gauge.
Before and after boring of all places it is necessary
to check up their alignment.

Duration of boring of one block of cylinders
taking into account preparatory - finishing time no
more than 1,5 ... 2 hours.

The proposed device for restoring the
bearings of the main bearings meets the technical
requirements of manufacturers in terms of
machining accuracy (ovality, taper, coaxiality and
surface roughness), so it can be used for boring.
The scope of the proposed device is wide: large
repair companies, repair shops, small service
stations and even individual garages. The wide
scope of the proposed device is due to high
productivity (2 times higher than the productivity of
specialized machines of the horizontal boring
group) and low cost (60 times lower than the cost
of specialized machines).

Conclusions

The economic efficiency of the restoration
of parts in comparison with their manufacture is
determined by many factors. The cost of
restoration of details in the conditions of modern
car repair enterprises makes, depending on a
design and technological features of details and
character of their defects, 10 - 50% of cost of new
details. When restoring parts, material costs are
significantly reduced. If the cost of materials and
production of blanks in the manufacture of cars is
70 - 75% of their cost, then in the restoration of
parts - 1 - 12% depending on the method of
restoration. The costs associated with the
treatment of parts are significantly reduced, as
only surfaces with wear or mechanical damage are
treated. Restoration of parts reduces the need for
production of spare parts and reduces the cost of
their purchase, which is 40-60% of the cost of
overhauling cars. Restoration of parts provides
significant savings of raw materials, energy and
labor.
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PO3POBKA NMPUCTPOIO ANnA BIAHOBIIEHHA
rHI34 nig KOPIHHI NIAWWNHUKA

Lo Odegbekmie  kopriycHux  Oemarnel
8iOHOCSIMb crpauyroeaHHs omeopie nio
nidwunHuku 8 mexax 0,2 — 0,4 MM Ha CMOPOHY,
cripayrogaHHsi ocadoyqyHUX MOsICKi8 M0 2ifb3u.
lpu 8idHOBMIEHHI iX, 3acmocosytomb mpaduuitiHi
Crocobu: 8CMaHOB8/IeHHST PEeMOHMHUX 8MYIJIOK,
HaHeceHHs1  roMniMepHUX | enekmponimuyHUX
MoKpUMb,  MIKpOHarnasKy,  efekmpoickposul
06pobimok ma iH. BiOHoeneHHi demari MO8UHHI
mMamu  meeplicmb | 3Hococmilkicmb 3
napamempamu  Mamepiany  8iOHO88ansLHOI
Oemani (8idxuneHHss 10 - 15%), esomodimu
docmamHboo  adeesiliHicmww 3  OCHOBHUM
MemaroM, KOpOS3ilHOW cmilikicmio 6 8051020My
cepedosuwyi,  3abesneyyeamu  MakcumaribHy
oWy KOHMakmy 3 CrhpspikeHow Oemarniro, He
mMamu rop, Winaky, rno CMOPOHHIX 8KITHOHYEHb.

Memod 8iOHOBIIEHHS OBUHEH
8UKIOYUMU mepmiyHUU ennue Ha 0emarnb i 6ymu
E€KOHOMIYHO 8U2IOHUM.
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lNonimepHi  KoMmmosuuji, Sk  npaesurio,
KPUXKi, 5IKi nidnsieatomb obsioMam i 8UMUBAHHIO.
HannaeneHHsi 8uknukae KopobneHHs Oemarni,
8i0bINt08aHHs YagyHa, YyMEOPEeHHs WiiakKie i nop 8
HannasneHomy wapi. Enekmpoickposuli memod
HaHeCeHHs nokpummsi He 3abesneyye
docmamHbOi NAOWi KOHMakmy I3 CrpsXKeHo
demarnrnio.

3acmocysaHHsi Ha Oesikux nidnpuemcmeax
efiekmporimie 0551 3ani3HeHHs1 MocadoYyHUX MicUb
aspecueHi, HecmabinbHi 8 pPobomi, eumazaromeb
nidiepisy abo 3acmocyeaHHsi dopoaux
mupucmopHUX OXepesl XUBJEeHHS i3 HacmyrnHO
MexaHi4Ho 06pobkor, mak K Mikpomeepdicmb
ocalkie docsieae 8e/IUKOI 8eTUYUHU 8 3ar1exXHocmi
8i0 cknaly enekmponimy i pexumie rpouyecy,
80/100it0Mb 8EJTUKOK 8HYMPILWWHBLOK Harpyeaoro.

BanpornoHosaHuli npucmpit onsa
8iOHOB/IEHHS  10CcadOYyHUX  MicUb  KOPIHHUX
nidwurHukie  crpowye  icHyroyuti  mMemoo |
gidriogidae  mexHiYyHUM  8umMoezam  3asodis-
gue2omigHUKIe M0  mo4YyHocmi  0bpobku  (no
oeasibHocMmi, KOHYCcHOCMI, crniiggicHocmi i
wopcmkocmi  MoeepxHi), 3abesnedyye  8UCOKY
npodykmueHicmbs  (y 2 pa3u euuwe 3a

npodykmusHicmb  crieyianizogaHux eepcmamie
20pU30HMasIbHO-PO3MoYy8asibHOI epynu) i
Hu3bko eapmicmiwo (y 60 pasie Hux4ye 3a
gapmicmb crieyianizogaHux eepcmamis).

Knroyoei cnoea: demarnb, RiOWUMHUKU,
8iOHOBIIEHHS.

PA3PABOTKA NMPUCMNOCOBIEHUA ONnA
BOCCTAHOBIJIEHUA MECT nNo4 MNOCALKY
KOPEHHbIX NOALUUIMHUKOB

K Odegpekmam  kopriycHbix  demarnel
omHocam  cpabambigaHue omegepcmul  1o0d
nodwunHuku 8 npedenax 0,2 0,4 MM Ha
CMOPOHY, U3HOC 10Ca004YHbIX [0SICKO8 100
eunb3bl. [pu eoccmaHosrieHUU UX MPUMEHSIomM
mpaduyuoHHbIe crocobebl: ycmaHoeka
PEMOHMHbIX 8MYIIOK, HaHeceHUe MOIUMEPHbIX U
371IeKMpPOoIUMUYeCcKUX nokpbimud,
MUKPOHarnasky, a/1eKmpoucKkpogoli obpabomky u
Op. BoccmaHoeneHuu demarnu OO/MKHbI UMEMb
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meepdocmb u U3HOCOCMOUKOCMb c
napamempamu Mamepuarsa 8occmaHo8umesibHou
Oemanu (omkrnoHeHue 10 - 15%), obnadamb
docmamoyHol  adze3uliHUCmK C  OCHOBHbIM
MemarnsoM, KOPPO3UOHHOU CmMOUKOCMbIO 80
snaxHoli cpede, obecrieyusamb MaKCUMaslbHYyHO
nnowadb KOHmMakma C COrnpsKeHHoU Oemaribio,
He umemsb rnop, wiaka u m.o.

Memod 80CCMaHOB/1eHUSs OormKeH
UCKMTIOYUMb  mepMmu4deckoe 8o3delicmeue Ha
Oemarib U bbimb 3KOHOMUYECKU 8bI200HbIM.

lMonumepHble KOMMO3UuyuUU, Kak rpasurio,
Xpyrkue, rnoonexawux ob65ioM U 8bIMbI8aHUIO.
Hannasku ebi3bisaem Oegopmavyuu demarnu,
ombenueaHue 4YyayHa, obpa3oeaHue Wiakos U
rnop 8 HariaseneHHoM crioe. JOrneKmpoucKpoesol
MemoO HaHeceHUs MoKpbimusi He obecriedusaem

docmamoyHol nnowadu KOHmMakma c
conpsixeHHoU 0emarbio.
lMpumeHeHue Ha HeKomopbIx

npednpugmwvx 3/ieKmposiumos 0risl JXene3HeHusi
rnocadoyHbIX Mecm acpeccusHenle, HecmaburbHble

8 pabome, mpebyrom  rnodoepesa  unu
npuMeHeHuUsl dopoaux mupuUCMOpPHbIX
UCMOYHUKO8 numaxusi c nocnedyrowel
MexaHu4yeckou obpabomkod, mak KakK

Mukpomeepdocme ocadkoe docmuzaem 6onbwou
8e/ludUHbl 8  3asucumMocmu  om  cocmasa
afiekmponuma u pexumos rpouyecca, obnadarom
60MIbWUM 8HYMPEHHUM HarNps»KeHUEM.
lMpednazaemoe ycmpoticmeo ona
80CCMaHOo8/IeHUSI MOCad0YHbIX MECM KOPEHHbIX
MOOWUNMHUKO8 ynpowaem cyuwecmesyrouwuli
memod u  ydoeriemeopsiem  MEexXHUYECKUM
mpeboesaHusm  3aso0008-u3zomosumesnieli 110
moyHocmu  obpabomku (Mo  oeanbHOCMU,
KOHYCHOCMU, COOCHOCMU U Wepoxoeamocmu
rnosepxHocmu), obecrieqyusaem 8bICOKYH0
npouzgodumenibHocmb (8 2 pasa  eblwe
rpouseooumesibHoCMb crieyuanu3upoeaHHbIX
CMaHKo8 20pU30HMasIbHO-PacmoYHoU apynrbl) U
Hu3Kol cmoumocmu (8 60 pa3 Huxe cmoumocmu
crieyuanu3upoBaHHbIX CMaHKos).
Knroyesnie crnosa:
MOOWUMNHUKU, 80CCMaHO8IIeHUe.

demarlb,

Bidomocmi npo aemopa
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