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Abstract. Ways of carrying out technological operations CIP
service may be different, they depend on the mechanisms of action of
devices and their aggregate forms. For example, oil-soluble devices,
such as metalloprotease additives and conditioners, mainly introduced in
prepared for loading or preloaded into the machine for forestry
contractors fuel and lubricants. Powder devices (demetallized,
geomodificators) can be injected directly into the friction zone (spark plug
hole, rolling bearings, etc.). In the case of polymer-containing devices
sometimes use a special method of treatment — the introduction of
aerosols into the fuel-air mixture.

The most progressive system of in-place service depending on the
technical condition of machines for forestry work in which the need for a
particular impact is assessed on the basis of the results of technical
diagnostics. In this case, you can either choose preventive medications,
milder, or preparate that provides a more intense effect on the friction
connections and assemblies of machines for forestry work.

In some cases, the need to use the repair caused by devices and other
reasons (compulsory), for example, participation in competitions, races
or any other non-standard tests (autogenically tuning).

Key words: recovery machine, preparate, method, system,
technology

Introduction. Currently there are two main application systems
technology CIP recovery, and in General undertake all the technical
service and repair of machines for forestry work:

— preventive;

— depending on the technical state of the object.

Preventive system maintenance depending on the developments
for a long time existed. This service system focused mainly on the
prevention of high intensity wear and failures, but its application is not
always economically justified.

Formulation of problem. Ways of carrying out technological
operations CIP service may be different, they depend on the
mechanisms of action of devices and their aggregate forms.
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For example, oil-soluble devices, such as metalloprotease additives and
conditioners, mainly introduced in prepared for loading or preloaded into
the machine for forestry contractors fuel and lubricants. Powder devices
(demetallized, geomodificators) can be injected directly into the friction
zone (spark plug hole, rolling bearings, etc.). In the case of polymer-
containing devices sometimes use a special method of treatment — the
introduction of aerosols into the fuel — air mixture.

The most progressive system of in-place service depending on the
technical condition of machines for forestry work in which the need for a
particular impact is assessed on the basis of the results of technical
diagnostics. In this case, you can either choose preventive medications,
milder, or devices that provides a more intense effect on the friction
connections and assemblies of machines for forestry work.

In some cases, the need to use the repair caused by devices and
other reasons (compulsory), for example, participation in competitions,
races or any other non-standard tests (autogenically tuning).

Repair-and-renewal preparations can also be used as a subsidiary
CIP funds for seasonal maintenance and in some other cases.

Analysis of recent research results. Depending on the problem
being solved (the technical condition of machines for forestry work,
conditions and expected results) by modern science offers a range of
exclusive technologies CIP service, including the process of continuous
operation, which is equally important. The main ones are [1-7]:

1. The indiscriminate diagnosis of systems and components of
machines for forestry work.

2. Break-in period (run-in) units of new or repaired machines for
forestry work.

3. Purification systems of machines for forestry work.

4. Prevention of wear and maintenance of components of
machines for forestry work.

5. Autogenically engine tuning.

6. The technology of non-recovery surfaces.

All these technologies are primarily aimed at restoring a functioning
state of the art, including by restoring worn surfaces to the nominal or
repair size.

Purpose of research. To formulate analytical provision of
substantiation of the technology recovery power plant of machines for
forestry work.

Results of research. The whole process of wear parts, as well as
general functioning of the connection or the entire machine overhaul can
be divided in time into three characteristic period:

— extra products,

— normative work (the established, the deterioration process),
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— emergency operation (catastrophic wear).

The use of repair-regenerative preparations allows to recover a
number of indicators of the processed object and thereby raise (extend)
its recource (Fig. 1).
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Fig. 1. The overhaul cycle of the equipment in terms of repair and
rehabilitation technologies: W, — indicators of the onset of the unhealthy
condition (failure) object Wg — data recovery after CIP, Tg — point of non-
recovery, Tp — recource object in normal operating conditions, Tpg —
recource object after applying the repair products.

Below are some General requirements to the use of devices for
non-recovery of the engine.

The first stage. Assessment of the technical condition of the
engine.

The diagnosis is one of the most important elements CIP service
vehicles, which includes determining the technical condition of the car,
revealing the hidden faults in its units, and systems without disassembly,
and on the basis of the results, justification of a particular method of
impact (application of certain of the repair technology).

For these purposes, can be used in stationary, mobile, portable,
and embedded onboard diagnostics. Stationary diagnostics tools
designed to control large number of parameters (up to 150 or more) at
stations of technical control, repair shops and shops and farms.

For General diagnostics of machines for forestry work, forestry
tractors and other vehicles it is possible to apply a portable kit KI 13901
placed in the suitcase dimensions 520x350x220 mm, weight 19 Ibs. Kit
KI-13905 is designed for in-place diagnostics of tractors (at-3) and self-
propelled machines. It is located in the back of the van. Stationary set
Kl 5308A is used for diagnosis of tractors and combines in the
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workshops of the enterprises with a large Park and can be located in the
specially equipped area.

During diagnosis, check the condition of the candle. Identified
malfunctioning or causing fears of a candle (burning or erosion of the
electrodes, cracks or destruction of the insulator), of course, replaced
with new.

It is known that certain groups of the reducing agent due to the
peculiarities of functioning in the same conditions can show their
maximum quality and be less effective in another third can be useless
and sometimes even harmful. Especially, if they violated the guidelines
for their application or if they are being misused.

Erosion (lat. erosio — corrosion) is the process of breaking the
surface of the part (structure) under the action of the external
environment. Erosion depending on an external factor, her calling,
decided to subdivide the gas, cavitation, abrasive and EDM, or galvanic
corrosion.

The condition of the cylinder group can determine pneumotextured
TO-272M air flow to the cylinder being diagnosed. The pressure drop at
the throttle characterized the technical condition of the cylinder. The
pressure supplied to the instrument air is 0.25...0,08 MPa, air
consumption 1.6 m¥h.

The easiest way to determine the technical condition of the cylinder
group of the engine of machines for forestry work is the measurement of
compression — the maximum pressure developed in the cylinder at the
end of the compression stroke (Fig. 2).

Fig. 2. Measurement of compression in the engine cylinder:
(reading compression K = 1.2 MPa).

In order to determine the value of compression in the engine, you

need to purchase a compression gauge: stamp ICC-1MB, 179 NF4,
MT-1, model 88801 (for petrol engines) or model KI-5973 (for diesel).
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For petrol engines, the required compression pressure gauge with
a measurement range compression K = 0...1.6 MPa, for diesel engines
K =0...4.0 MPa.

Normative values of compression are presented in table. 33, while
its values in the different cylinders should not differ by more than
0.1 MPa for gasoline engines and 0.2 MPa for diesel engines.

Currently, some domestic and foreign companies produced special
indicator tests, designed to conduct rapid research motor oil, for
example, patented in Germany product MOTOR check UP, which you
can use to establish the presence of soot in the oil, water, fuel or
antifreeze.

The indicator is made from a special type of paper used in the
manufacture of electronic chips, which is further treated with special
inorganic composition. This impregnation contributes to a more precise
formation of borders between the rings.

The method of conducting such a study is quite simple. Engine
machinery for forestry works should be warmed up to operating
temperature, and then silence. Before testing to remove marked
protective strip of paper. Then remove from crankcase control oil dipstick
and hold it at a distance of 3...5 cm from the test plate, to apply one drop
of motor oil in its middle (Fig. 3).

Fig. 3. Experinced application of tracer test for engine oll.

To put the test on a horizontal surface protected from moisture and
give the drop to be completely absorbed without allowing it to glass
control. The total time required for image formation at room temperature
is from 2 to 15 minutes, depending on the States of the engine oil. For
more "old" oil the process of complete formation of (manifestation) image
longer and can take up to 45 minutes.

Oil mixture entering the filter cotton the surface of the indicator,
slowing the spread of oil stains between the fibers, divided into more
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simple components, which, depending on their volatility are distributed at
different distances from the location (epicenter) applying drops.

After the sample oil will completely melt and will be absorbed into
the paper, formed of up to four concentric rings (Fig. 4).

Fig. 4. The scheme of the imprint of the oil drip samples: 1 — soot
or mechanical impurities (anti-friction additives), 2 — base base oill,
3 — water (or glycol), 4 — fuel.

The main stage of this research is the identification of concentric
circles color intensity, estimation of their diameters and the comparison
image with reference chart images.

Color interior (very dark) round 1 using a special scale is
determined by the amount of soot and other contaminants in the oil.
Excessive soot can be caused by incorrect adjustment of the fuel
injection system, which leads to incomplete combustion. The
consequences of this accumulation of soot on the valves and pistons,
which deteriorates the heat transfer, increase fuel consumption and,
consequently, leads to increased wear of engine parts. By the way, most
anti-friction additives and modifiers, such as graphite, metal powders,
diamonds, polymers, etc., also fall in the Central circle and will be
identified as pollution.

The second circle on the indicator 2 describes the basic
fundamentals of motor oil is oxidation and aging. The operation of the
engine with the oil leads to increased fuel consumption, loss of engine
performance, reduction of compression.

The outer contour of the second circle describes the presence of oll
and condensate and/or antifreeze. The straight line indicates the
absence of water in the oil. If the profile 3 of the zigzag (in this case
outside the path can still be formed an additional yellow ring), then the oll
is moisture. If the ring is small size — it is a simple condensation, which
generally should not cause serious concern, but if large in size, it means
the presence of oil and antifreeze. His appearance indicates defects of
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the head gasket cylinders and other seals, as well as possible corrosion
in the cooling system.

Moisture in lubricants leads not only to a significant reduction of
their operational properties, but also to the intensification of corrosion
processes in friction joints of the engine.

The presence of an external (light) ring of 4 indicates the presence
in the engine oil fuel. It says incorrect adjustment of the injection system,
incorrect ignition or some other defects. The presence of fuel in the
engine oil leads to a decrease in lubricating properties of oil, and
therefore to increased wear of the cylinder group.

Thus, contact lubricants, fuel, moisture, and the occurrence of
oxidative processes in the work significantly reduce their stability.
Surfactants reducing agents lose their properties, react with moisture
and fuel, resulting in not only reduced their efficiency, but deteriorate the
tribological properties of the base lubricants.

Thus, in Fig. 5 presents a sample semi-synthetic engine oil LJL
Super 10 W-40 SG/CD after a run of 600 Moto hours taken and the total
mileage 6900 moto hours.

Fig. 5. Fingerprint samples of the engine oil after developments of
machines for forestry work 600 hours moto.

On the print you can see the three characteristic fields (concentric
circles). The internal field is uniform in color, without the presence of soot
and solid impurities. Outer circumference with blurred zigzag edges,
indicates the presence in the sample of oil water but in a small amount,
most likely it's condensation of atmospheric moisture. The field basics oil
has a brown color, indicating the acceptable quality level of engine oil, ie
it can still be operated, roughly 150...200 moto hours. Traces of fuel in oil
(the presence of another outer circle white color) is not detected.

For ease of monitoring samples and systematization of the data
obtained on the test sheet, a line for entering the control records about
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the diagnosed machine for forestry work (experience, type of oill,
replacement time, etc.) (Fig. 6).

Fig. 6. The imprint of drops of engine oil on the test paper with
columns for entering the control records.

Evaluation tables drawn up only for petrol and diesel engines and
cannot be used to assess the quality biomotorai oil, and in the case of
the use of biofuels (especially biodiesel).

Before the introduction of reducing agents in lubricants, you must
also check the condition of the seals of the restored unit.

The main condition for long and reliable operation of the units is in
good condition sealing devices (gaskets) and of different protective
covers. Significant loss of oil (leak) can lead to the removal of
components of the reductant and decrease the expected results of
exposure.

The second stage. Purification systems of machines for forestry
work. To clean the lubrication, fuel and cooling systems, special
cleaners, replace air, fuel and oil filters, and then refilled with fresh motor
oil to the lower level (dipstick — gauge), leaving part of the oil preparation
of the composition with a reducing agent and subsequent topping up and
replace antifreeze if necessary. Not recommended for cleaning of engine
oil system of machinery for forestry work flushing oils, as this leads to
reduce the quality then fill the engine oil.

The third stage. Preparation and processing of the engine.
Operation of non-recovery of internal combustion engines most
advantageously carried out at stations of technical service of machines
for forestry work, where experts monitor the process of treatment with
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complete diagnosis of the engine and ensure the correct use of the
device. However, in view of sufficient simplicity, the treatment process
can be carried out both on the motor company, and in an ordinary
garage (for Parking) and even on the road.

Before the introduction of the devices should have a temperature
not below 20 °C for complete removal from the packaging and ease of
administration.

Strictly forbidden them heated on an open fire, stove, etc. for these
purposes, they can be soaked in a warm place, under running hot water
or air. Immediately before administration vial (tube, bottle, canister) with
the additive or additives should be thoroughly shaken for 2...3 minutes.

The resulting composition is a lubricant (oil) and the device mix
thoroughly for 3...4 minutes and then introduce to the engine or prepared
in advance the necessary amount of engine oil. The operation for the
introduction of Teflon preparations should be on a cold engine to
minimize the possibility of premature polymerization of during pouring.
After the injection, start the engine and to carry out a test run or leave it
in working condition at least 30 minutes.

Conclusions. Processed machine for forestry work it is necessary
to exploit to achieve higher technical and economic indicators as the best
results from treatment are achieved, the operating time of 1500 moto-
hours. Moreover, during long-term storage components of the reducing
agent can delaminate deposited in the wrong place, the formed coating
to be corroded etc So if intensive use of machines for forestry work in the
winter is not planned, it is better to postpone the recovery of CIP in the
spring. You should not increase the manufacturer's recommended
dosage of devices administered, which can lead to the opposite result.
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TEXHONOrIA BIAHOBNEHHA NPALE3OATHOCTI CUITOBOI
YCTAHOBKU MALLUUH ONA NICOTEXHIYHUX POBIT
J1. J1. Timoea, I. J1. Po2coecbKuli
AHoTauia. Criocobu rnpogedeHHs1 MexHOosIo2iYHUX — orepayil
6e3p036ipHO20 cepsicy MOXymb bymu pi3HUMU, 80HU 3ariexamb SK 6i0
MexaHiamie Oii npenapamie, mak | 8i0 Iix aspeaamHoi ¢opmu.
Hanpuknad, o0nugopo34YUHHI npernapamu, maki SK Memarsiorniakyrodi
rnpucaoku i KOHOUUiOHepU, 8 OCHOBHOMY 8800simMbCS 8 rpuaomosaHi 00
3arnpasku abo exe 3arpaessieHi 8 MawuHy Oris ficomexHiYyHUx pobim
nasiueHo-macmuribHi Mamepianu. [lopowkKosi rpenapamu (pememariizaHmu,
2eomolducpikamopu) MoxXymb eeodumucsi 6e3rocepedHbO 8 30HY
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mepms (ceidykosi omeopu, MiOWUNHUKU KOYeHHs | m.0d.). Y pasi
3acmocysaHHs roJliMepeMIiCHUX ripernapamie iHOOi 8UKOpUCMO8YHOMb
mMemod crieujasibHOI 06pobKu — 88€0eHHSI aepo30siie 8 MnanueHo-
rog8impsiHi cymiuui.

Hatbinbw npoepecusHa ue cucmema 6e3po3bipHo20 cepsicy 8
3anexHocmi 8i0 mexHiYHHo20 cmaHy MawuH Orisi JTIiCOMexHiYHUX pobim,
npu SKit HeobxiOHicmb mo20 abo [HWOo20 e8riusy OUIHIEMbLCS Ha
niocmasi peayribmamie MmexHIYHOI OiagHOCMUKU. Y UbOMy e8urnaoKy
MOXHa eubupamu abo rnpogbinakmuyHi npenapamu, 6inbw M'skoi Oir,
abo npenapamu, wo 3abeanedyyroms binbW IHMEHCUBHUU er/iue Ha
mepmpb0o8i 3'€OHaHHS | agpeaamu MauwluH 0515 N1iCOMeXHIYHUX pobim.

B okpemux eurnadkax HeobXiOHicmb y 3acmocy8aHHi PeMOHMHO-
8IOHO8/II08anbHUX ripernapamie 3yMosJieHa HU3KOK [HWUX [MPUYUH
(npumycosux), Harpuknad, ydacmro 6 HewmamHux eurnpobysaHHsIX
(XiMIYHUU MIOHIH2).

Kniou4oBi cnoBa: 8i0HO8J/IEHHSsI, MawuHa, npenapam, crocio6,
cucmemMa, mexHoJsioais

TEXHOJ1IOI'MA BOCCTAHOBJIEHUE PABOTOCIOCOBHOCTHU
CUNOBON YCTAHOBKU MALLUH ONA NECOTEXHUYECKUX PABOT
J1. J1. Tumoea, H. J1. Poecoeckuu

AHHOoTauusa. Criocobsi nposedeHUsi mexHos/I02u4ecKUx ornepayuu
b6e3pa3bopHozo cepsuca mMoaym bbimb pPa3fiuYHbIMU, OHU 3a8UCAM KakK
om mexaHu3Mog Oelicmeusi npernapamos, mak U om ux agpez2amHou
gopmbl. Hanpumep, macriopacmeopumMmbie rpenapamsl, makue Kak
MemaJsnonnakupyrouwue rnpucadku U KOHOUUUOHEpPbl, 8 OCHOBHOM
88005IMCs 8 MPU20MOBIIEHHbIE K 3arpaske Usu yXe 3arpasrieHHble 8
MawuHy Onid  slecomexHudyeckux  pabom  morniu8HO-CMa304Hble
Mamepuaribl. [Nopowkosbie npenapamel (pememarnnu3aHmel,
2eomoducukamopel) Mo2ym 8800UMbCS HernocpeoCmeeHHO 8 30HY
mpeHusi (ceeyHble omeepcmusi, MNOOWUINMHUKU KadyeHus u m. 0.).
B cny4ae npumeHeHusi nosiumepcodepxawux rpernapamos uHoz20a
ucrionb3yrom memod crieyuanbHolu obpabomku — egedeHuUe a3po3loriel
8 MOorifIU8HO-8030YUIHbIE CMECU.

Haubornee npoepeccusHa cucmema 6e3pa3bopHo20 cepsuca 8
3asucumocmu  Om  MEXHU4YecKoeo  COCMOSIHUSA  MawuH  Ons
niecomexHuydeckux pabom, rpu kKomopol Heobxodumocmbe MmMoz20 unu
UHO20 8030elicmeusi oueHuUsaemcsi Ha OCHO8aHUU pe3yribmamos
mexHu4eckou QuasHocmuku. B amom criydyae MOXHO ebibupame 51ubo
npogbunakmuyeckue rnpenapamsi, 6oree Ms2ko2o Odelcmeus, U60
npernapamel, obecrnieqyusarowue bornee UHMeHcUsHoe 8o30elcmeaue Ha
mpywuecsi coeOUHeHUs U agpeaambl MawuH Orsl JIeCOMEXHUYEeCKUX
pabom.
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B omdernbHbIX criydasx Heobxodumocmb 8  rpuMeHeHuUU
PEMOHMHO-80CCMaHo8UMeEsbHbIX rpernapamog obycrioeneHa U psioom
Opyaux rpuqyuH  (ApUHYyOUMEsIbHbIX), Harnpumep, yd4acmuem 8
HewmamHbIX UCMbIMaHUsIX (XUMUYeCcKul mrOHUH2).

Knroyeeblie cnoea: eoccmaHoesieHUe, MawuHa, npenapam,
crnocob, cucmema, mexHosio2usi

YOK 631.31:64

AHAII3 CUCTEM | CTPATETIA TEXHIYHOIO OBCNYIroByYBAHHA
3EPHO3BUPAJIbHUX KOMBAUHIB TA IX CKNAQOBUX YACTUH

4. F0. KaniHiyeHko, 3006yesay*
I. J1. Poeoecbkuli, kaHOUOam mexHi4YHUX HayK
e-mail: irogovskii@gmail.com

AHoTauia. EgexkmusHicmb 8UKOpUCMaHHS 3epHO3buparibHUX
KombauliHie b6e3riocepeOHbO 3anexums 8i0 criocobie i mMemoolis
niompumaHHs ix y cmaHi mexHi4YHOI cripagHOCmi Ha HeobXiOHOMY pieHi,
4o2o Ha npakKmuui crpusiome pPisHi ¢opmMu opaaHizauii cucmem
mexHiYHo20 0b6cry208y8aHHs. ICHyro4Yi Ha OaHulu MOMeHm ¢hopMuU |
memoodu opeaHizauii TO 3epHo3buparnbHux KombaliHie 8 YkKpaiHi i 3a
KOPOOHOM MOXHa 38ecmu 00 mpbOX OCHOBHUX cmpameail. byob-skul
MexaHi3m 3epHo3buparibHUx kombalHig ckriadaembCsi 3 8e/1UKO20 Yucra
ooriycKig, rnoyYuHaroHu 8i0 MOMeEHMY MPOeKmMy8aHHs | KOHCMPYHO8aHHS
(MPOEKMHO-KOHCMPYKMOPCbLKi  00rycku), eupobHuumea (8upobHuUYO-
MexHOosI02iYHi) | 3akiHdytoyu  Odoryckamu — rpu  ekcrinyamauji
(ekcrinyamauitHi), a makox nid 4ac TO, 5iKi BUKOHYHOMBCS PIZHUMU 10
Kearnicpikayii ¢haxisusmu. Tak 5K Ha npakmuuyi He MOoxXe ICHysamu
abcornomHo o0Hakosux rpouecie eKkcriiyamauii, mo He iCHye | 080X
abcosmromHoO 0OO0OHakosUX MexaHiamie Ix peanizauii. [o Haubinbw
3Ha4Yywux YUHHUKIB, aKul ariiusae Ha eKcrinyamauilHi
xapakmepucmuku 3epHo3buparnbHUX KombaUlHie € yMosu
8u20moerieHHsl, ymosu 3bepicaHHS, yMO8U MpaHCriopmyeaHHs, yMosu
eKkcriiyamauii, mexHiyHe ocHaweHHs | kearsighikauis ob6cry208yroHUX
npauisHuUKkie, HoOMeHKramypa i sikicmb 8upobrieHux o06cry208yrHUX
erisusie.

Knwo4yoBi cnoBa: awnasni3, cucmema, cmpameeisi, mexHi4yHe
ob6cry2oeyeaHHs, 3epHO36upanbHUlU KoMmbaluH

*HaykoBuM KepiBHUK — KaHANAAT TeXHi4YHUX HayKk |. J1. PoroBcbkui

© [. KO. KaniniveHko, 1. J1. Poeoscbkuti, 2017
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