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OxapakTepH30BaHbl HEHCIPABHOCTH, BOHHUKAIONIHE B POIIECCe pabOTHI PaJHaTopa OXJIKICHHS IBUTATEIISI BHYTPEH-
Hero cropanus. [IpuBenen aHamm3 kIaccH(HUKALNN KIEEBBIX COCTABOB, TIPUMEHSIEMbIX IPH PEMOHTE MAIlIMH U pa3pa-
60TaH cr1ocod PEMOHTA C IOMOLIBIO KIIEEBBIX MATEPHUAIIOB.
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TeXHquCKI/Iﬁ CepBUC MalIMH U 00OpynOBa-
HUs paccMaTpuBaeTcs Kak HeoOXoIuMoe yc-
goBue QyHKIIMOHUPOBAHUS JIECHOTO XO3SHCTBA.
Jlons 3aTpar Ha KCIUTyaTalUIo0 U PEMOHT TEXHUKHU
cocrasisieT O6onee 45 %. MHorue opraHuzanuu
OCYLIECTBIISIIOT 00CIYKUBAaHUE U PEMOHT TEXHUKU
CBOMMHU CHJIaMHU B PEMOHTHBIX MacTEpPCKHX 001Iero
Ha3zHaueHMs. Takoll pEeMOHT YacTO JOPOXKE, YEM
Ha CIELUUaIM3UPOBAHHBIX PEMOHTHBIX MPEAIPUs-
THUSX, TOITOMY Y XO3HCTB ObLIa HEOOXOAMMOCTD
B YHHUBEpPCAJbHBIX U HEJIOPOTUX MaTepuaiax u
TEXHOJIOTHSIX PEMOHTa, He TpeOYIOIHMX Clienna-
JU3UPOBAHHOTO 00OPYIOBAHUS M BBICOKOKBAIH-
¢urnmpoBanHoro nepconana. OTHAKO PHIHOYHBIE OT-
HOILIEHUS TPAKTUYECKN NCKOPEHMIIN TaKOE TTOHATHE
Kak Ie(UUUT 3amacHbIX YacTel, YTo 00yCIOBUIIO
HEIIeJIeCO00pa3HOCTh BOCCTAHOBIIEHUS IPOCTHIX B
U3TOTOBIICHUU JeTallel 1, Ha000POT, — OCTPYIO 10-
TPEOHOCTH B CIIOXKHBIX JIETAJISX, B YACTHOCTH PaJiu-
aTopax JBurarenei BHyTpeHHero cropanus (JIBC).
OnHu o0ecrieynBalOT ONTUMAIBHBIN TEMJIOBOU pe-
JKUM JBUTATeJIs, HapylIeHHe KOTOPOTO MPUBOIAUT
K CHWKEHHUIO €r0 MOIIHOCTH M 3KOHOMHMYHOCTH U
ObicTpoMy H3HOCY Aetaneid. [Ipu neperpese mpowuc-
XOJIUT pa3yioKeHUE U KOKCOBaHUE MacJja, B JIBUTa-
TeJle, 4YTO YCKOPSIET OTIIOKEHUE Harapa, BCaeICTBUE
4ero yxyJlaeTcs oTBoj Temna. M3-3a pacmupenus
JeTaneil yMeHbIIaeTcs TeMIlepaTypHbIe 3a30PHl,
YBEJIMYMBAIOTCS TPEHHE U UX M3HOC, YXY/IIaeTcs
HaroJHEeHUe IWJINH]IPOB.

Bo Bpems aKcIuTyaTaluy TEXHUKH, KaKOH OBl Co-
BEPUICHHOW HU OblIa KOHCTPYKIUS, HaJJeKHOCTh U
JpyTHe e CBOICTBA MMOCTOSHHO CHUYKAIOTCS B CBSI3U
C pa3IMYHBIMU (DAKTOPaMH, B pe3yJbTaTe MOSBIISIOT-
Csl HEHCIIPABHOCTH, KOTOPbIE MIPUXOIUTCS YCTPAHATD,
OCYILECTBIISISI TEXHUYECKOe 00CIIy’)KUBaHHE U pe-
MOHT. Vcrionb30BaHNe COBPEMEHHBIX TEXHOJIOTHI U
MaTepraioB TIO3BOJISIET BOCCTAHABIMBATD PaIHATOPbI
JAIBC He TOJBKO B CHEIMATM3UPOBAHHBIX PEMOHT-

HBIX MPSANPUATUAX U MACTCPCKUX, HO U B MCJIKUX
PEMOHTHBIC MACTCPCKUX, a IPHU HCO6XO,Z[I/IMOCTI/I nB
TOJICBBIX YCJIOBUAX.

Lienb paboTbl

Lenpo HacTosAmed pabOTHI SABISETCS aHAIU3
KJaccu(pUKauU KIEeBBIX COCTaBOB MPUMEHSIEMBIX
[IpY PEMOHTE MAIlIMH ¥ pa3padoTKa crocoda peMoH-
Ta C MOMOIIbIO KJIEEBBIX MaTepHaIoB.

MaTtepuanbl U MeTOAbI

OnHoit 3 HauboJsee yI3BUMBIX AeTalei SBIseTCs
paauarop oxiaxnaenus ABC, nedekTsl KoToporo
MpeACTaBIeHbI B Ta0M. 1.

[Ipu npoBenennn ananu3a Ae(heKToB paanaropa,
YCTaHOBJICHO, YTO OOJIbIIE BCero Ae(heKTOB MPHUXO0-
JIUTCS Ha CepALEBUHY paauaropa. M3yuenue ote-
YeCTBEHHOW MPOAYKLUUU OOOPOHHOTO KOMILIEKCA,
PaKeTHO-KOCMHUYECKOH OTpaciiv, MOJTUMEPHBIX CO-
CTaBOB, MCIIOJIb3yEMBIX B aBUAIMH, IOKA3aJ0, YTO
Ha OCHOBE OTEUYECTBEHHBIX KOMIIOHEHTOB MOXHO
co37aTh HEOOXOAUMBIE JIJIsl pEMOHTA MaIlluH 1 000-
PYAOBaHUs MaTepHaJibl, HE YCTYIIAIOIIHE MO Ka4eCTBY
HMMIIOPTHBIM KJIEEBBIM MaTepHajiaM, KOTopbie OymyT
HEIOPOTHMH, HO 3(p()EKTUBHBIMHE TSI OCYILIECTBIIE-
HUSl PEMOHTA U BOCCTAHOBJICHUSI TEXHUKH, YTO T10-
CIIy’KUT IPOAJTICHUIO €€ CPOKa CIy>KObI U IO IepKa-
HHIO B pa00TOCIOCOOHOM COCTOSHUU.

Pe3ynbTaTbl U 06CYyXXOeHME

M3BecTHO ABa BUJA TEXHOJOTMH PEMOHTA: HC-
MOJIb3yeMbI€ B CIECHMATM3UPOBAHHBIX WIIM OOIIETO
Ha3HAYCHUS MAaCTEPCKUX U B MOJEBBIX YCIOBHSIX
(puc. 1).

D¢ deKTHBHBIH PEMOHT CEpALIEBUHBI PagraTopa
BKITIOUAeT B ce0sl NCTIOJIb30BAHUE TTOJIMMEPHBIX Ma-
TEPUAJIOB, KOTOPBIE JOOABISIOTCS B OXJIKIAIOIIYIO
KHUIKOCTh 1 (PopM0o0OpasyroIue KIeeBble COCTaBbI
(tabm. 2).
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Tadoauna 1

HpH‘lHHLI U MMOBTOPAEMOCTH lle(l)eKTOB CepaAuEeBUHLBI paauaropa

Causes and recurrence of defects in the radiator core

Haumenosanue Koadppuunent
OCHOBHBIE IPHYHHBI MTOSIBIICHUS edeKTa
nedexra TIOBTOPSIEMOCTH

Buyrpennee 3acopenue | Hakumb, HHOpOIHEIE Tea, pKaBIMHA 0,4
Pazpymenne MeTania B pe3ynbrare JUIMTEIbHOH SKCINTyaTauy (KOppo3us);

Teus B TpyOax Py pesy A yarauu (opp ) 0,2
MEXaHHYECKUE MOBPEKACHNS CEPALIEBUHBI

HapyxHoe 3acopeHue 3amaciuBaHue; 3arps3HEHIE U 3aCOPEHUE PACTUTEILHBIMU OCTaTKaMHU ITOBEPXHO- 0.8

CepAIEBUHBI CTH CEp/IIEeBHHBI i

TperunHbl U 0OPBIBBI OTpBIB MECT OMOPHBIX IUTACTUH K TPyOKaM; KOPPO3UiTHOE paspyIlieHNe OMOPHBIX 0.2

OIIOPHBIX TUIACTHH TUIACTHH i

Jedopmarus onmopabix | [TorHyTOCTB 1 3arHOBI KpaeB OMOPHBIX MIIACTHH CEPALIEBUHBI B PE3yIbTaTe He- 0.4

TUIACTHH OpENKHOTO IEMOHTaXKa PaaToOpPOB, TPAHCIIOPTUPOBAHMS M XPAaHESHHS i
KpyroBsle ciieqpl 3aeBaHnus JOMACTIMI BEHTIISITOpA TPYOOK CEpAIICBUHEI; Clie-

MexaHnueckue NoBpex- Py A A . pa Tpy Pt ’

R — JIbI MEXaHHYIECKUX TTOBPEXKICHUH B BUIEC BMATHH U BHIPHIBOB TPYyOOK CEPALIECBHH; 0,5

P 3aueKaHKa y4acTKOB TPyOOK B LIEJISIX MX 3aIVIYIIKHU C HApY)KHOM CTOPOHBI

[TormyrocTH, cMsATHE, MECTHBIE CMEIICHNUS IUIACTHH, 3arHObI HAPYKHBIX KPaeB

Jledopmarms oxmaxkaaro- .

R —— OXJIAXKTAIOIINX TUIACTHH B PE3yIbTaTe HEOPEIKHON SKCIITyaTallii, MEXaHMIECKIX 0,6
TIOBPEXKICHHUI CEPILEBHH, TPAHCIIOPTHPOBAHMS M XPAaHESHHS

3anrynika Tpyook VYerpaHeHHe TeYH IPH TEXHMYECKOM 00CITy)KHBAaHUU 0,3

CwmsiTne koHIOB TpyOok | HeOpeskHbIHM MOHTaXK, XpaHEHUE M TPAHCIIOPTHPOBAHHE PaHaTopa 0,3

TexHOIOrMM BOCCTAaHOBIICHUS
paboTOCIIOCOOHOCTU CEPALEBMHBI paiuaToOpa
JBUraTeJieii BHYTPEHHErO CropaHus

B cneumamusupoBanHbix| | B Mg‘gTeg’coK“X h B noseBbIX
MacTepCKHX Ler YCIIOBHSIX
Ha3HAYEeHUS
3ameHa IIpumenenue
MTOBPEXICHHBIX — COCTaBOB,
TpybOK = — JIOCTOBJISIEMBIX
3amaiika B OXJIAXIAMOLLYIO
— HOBpen(éleHme KUIKOCT
Ornaiika TPYOOK
TTOBPEXKICHHBIX — Hcnonb3oBanue
TpyOOK dopMO0Opa3yrOIINIX
KJIEEBBIX COCTABOB
— (B ciyuae,
Beipesanue HWcnonb3oBaHue KOTZIa MECTO TeUH
IOBPEXKIEHHOTO = — dbopMooOpazyonmx JOCTYITHO [UIsl peMOHTa
yJacTKa CepALeBUHBI KJIEEBBIX COCTABOB 0e3 CHATUS paauaTopa)

Puc. 1. TeXHOJIOIMH BOCCTAHOBIICHHSI pab0OTOCIIOCOOHOCTH CEP/ILCBUHBI pajHaTtopa
Fig. 1. Technologies for restoring performance of the radiator core

PaccMoTpuM Ki1acCH(pHUKALUIO KIICEBBIX COCTA-
BOB, COINIACHO KOTOPO# MOXXKHO OMpEICIUTh HE00-
XOJIUMBIH TSI KCTIONIb30BAHUS COCTAB: aHA3POOHBIH,
TEPMUYECKOTO OTBEPIKACHUS U 1Ip. (puc. 2). YcTaHOB-
JICHO, YTO TS TePMETH3AINU CEPALIEBUHBI PaHaTo-
pa 1esecoodpa3Ho UCIOJb30BATh KIICEBbIE COCTABBI,
KOTOpBIE MPEAYCMATPUBAIOT BBEICHUE OTBEPANTEIIS.
DTO MO3BOJISET MOJNYYUTh HE TOJIBKO KIIEEBOE COe-
JMHEHUE, HO U COPMHUPOBATh KOHCTPYKIMOHHBIN
Marepuall HeoOX0aUMO (opMbI 6€3 ero 00padoTKH.
Takue MaTepualibl ONYyYMIN Ha3BaHue GopmooOpa-
3YIOIIHMX KJIEEBBIX COCTABOB.

Hecmotps Ha OTCyTCTBUE €AUHOM TEOPUU aJAreT-
31U, 38 CUET MOI00pa OCHOBBI KJIEsI, €T0 OTBEPIUTEIS
W HATOJHUTENSI MOKHO OKa3bIBaTh A(P(PEKTUBHOE
BO37IeliCTBHE Ha CBOWCTBA KJIEEBBIX COCTABOB U I10-
Jy4aTh MOJMMEPHBIC COCTABbI TPEOYEMBIX CBOMCTB.

Pa3paborana TeXHOJIOTHUS PEMOHTa paguaTropa
JBC, xotopas BKIt09aeT B ce0s CIeAyIomue onepa-
LUK OYUCTKY, ITPOJTYBKY CIKaThIM BO3/IyXOM, YKIQAKY
Ha TMOBEPXHOCTH JEPEBAHHOMN MOJACTaBKU, YKIAIKU
CBEpXY PE3MHOBOM MPOKIIAJIKK, CMa3aHHONW TOHKUM
CJIOEM Maca, a Ha Hee YKJIa K1 pajiaropa, 3aTUBKH
MecTa Teur popMooOpasyroIuM coctaBoM (Tadir. 3).
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Tadoauna 2

Anaams3 MOJIUMEPHBIX MATEPHUAJIOB 1JIsd PEMOHTA paauaTopoB
ABUTaTesell BHyTPEHHEr0 CropaHus
Analysis of polymer materials for the repair of radiators of internal combustion engines

HaumenoBanue cocraBa nojmmMepa

[Ipeumymecrsa

Henocratku

I'epmeTHk cucTeMsl
OXJIQKAECHHUS
Kuhler Dichter
(LIQUI MOLY)

B03MOXHOCTh UCTIOIB30BAHHS CO BCEMHU
BUJIaMU TIPUCAJIOK B CHCTEMY OXJIaXKIe-
HUSL U C JTFOOBIMU aHTH()pH3aMU

T'epmeTnzanust HEOONBIINX MECT yTEUEK
B paJiMaTope; MOPUCTOCTh MeTajlia B
MecTax MaiKK; BOJIOCSHBIE TPEIINHEL

[Topo1koBbIit repMeTHK
¢ amomunnem STOP LEAK
(GUNK)

Tlonnmepun3zanus B MecTax MpoTedex ¢
(hopmHpoBaHHEM MTPOOKH U OBICTPOI
OCTAaHOBKOH yTEUKH B CEp/ILIEBHHE paua-
Topa. DPPEKTUBHOCTH KaK B BOJIC, TAaK U B
pacTBOpax ATHUICHIIMKOIS

OtcyTCTBHE CIOCOOHOCTH yCTPaHEHHS
GOJIBIINX MEXaHUYECKUX HOBPEXKICHHUIT;
yrpo3a 3aKyHnopKH TpyOOK U MOJIOCTeH,
HMMEIOIINX MAJIOe CeUeHHe

JIBYXKOMIIOHEHTHBIH KileH
«Kunkunit Meran»
Chemical Metal (Loctite)

Henonsep)xeHHOCTH BO3AEHCTBHIO IIpec-
HOU M COJICHOW BOJIBI, Macell, TOIINBA;
MPUCTIOCOOICHHOCTH K TEMIIEpaType 10
+1600 °C

HeB03MOXHOCTb peMOHTA OBPEkKACHUN
BHYTPEHHUX TPyOOK paguaTopa U APyTuxX
TPYAHOAOCTYIHBIX TOBPEXKACHNI

Ha6op as1st peMoHTa
pamuaropa Quick Solder
Radiator Repair (Permatex)

IIpurogHocTh A1t peMOHTa PaUaToOpoOB
13 CTaJH, JIATyHU U QTIOMUHUS; YCTOHYH-
BOCTb K BO3/ICHCTBHIO BOJIbI U aHTU(PHU3a,;
oTBeprkJieHHe B TeueHue 60 MuH

3azenbiBaHue HEOOJBIINX OTBEPCTHH;
HEBO3MOXKHOCTh PEMOHTA ITOBPEKICHUN
BHYTPEHHHX TPYOOK paanaropa

I'epmeTnx paguaropa

Bericokas mpouHOCTh U XUMHUYECKAs
CTOMKOCTB K aHTU(PH3Y; YHUKAIbHAS XH-

PeMoHT ToNmBKO JIETKOAOCTYITHBIX ITOBPEK-

«JIEKAPb» MHYeCKasi CTAOMIbHOCTD; YCTOWYUBOCTD K | ICHUH
BO3/ICHCTBUIO YIIIEBOAOPOIOB
IMonumepHble MaTepuabl
DacToMmepbl Martepuainsl, Marepuassl Dractomepbl AHA3DOGHEIE
BJIAXKHOTO OTBEpXKIaeMble TEPMUYECKOTO | | OTBEPXKIAEMBIE ||°\ - ep AT
OTBEPXKICHUS aKTUBALUECH OTBEPIKIAEHMS | |ByJIKaHU3ALIUEN p
[
Kiren, .
pacruUIaBbl XonoaHoi
OTBepXueHue OTBepXkIeHue Topstueit
yAbTPaUONIETOBBIMU | | hOPpMOOOPAZYIOLIUMU
JIydaMu KJIEeBBIMU COCTaBaMU
Bricoko mpouHble |
—LuanakpuwiosbiMu| (< [MonmuadpupHeiMu CpenHeli MPOYHOCTU
' AKpPWIOBBIMU ‘< DNOKCUAHBIMU Cnabo npoyHble

Puc. 2. Knaccuduranus moIMMepHBIX MaTepHAIOB, HCIIONB3YEMBIX [IPH PEMOHTE TEXHUKA
Fig. 2. Classification of polymer materials used in the repair of equipment
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Taonuma 3
TexHoJIOrusi peMOHTA paguaTopa

Radiator Repair Technology

Bpems
ITpucnocobne- p
Omneparnust pabortsL,
HHE
MHUH
Moeunsblit
OuncTka 4.5
armapar
Banna
OmnpenerneHne Mecta aedekra ’ 6...7
KOMIIpECCop
[IpomyBKa ckaThIM BO3IYXOM Komnpeccop 2.3
VkIajika Ha MECTO TeUH pe3u- PesunoBas
HOBOM IPOKJIAJIKA CMa3aHHON MPOKJIa/IKa, 1
MacjaoM Macjio
Pacnonoxenue paguaropa
. | /JepessHHas
TOPH30HTAJILHO Ha AEPEBSIHHOI 1
MOJICTaBKa
TIO/ICTaBKE
[IpurorosneHue kieeBoro
COCTaBa B COOTHOILICHHN: MepHii
IA-20— 28,3 %; CTapKaH 3
TOTA — 13,3 %; ’
. Iraresnb
ATIOMHHHEBBII
nopomok — 58,4 %
Kneesoit
3alMBKa MECTa TEYU COCTaBOM 1
COCTaB
OTBepkIeHNE t=20°C 24 4.

AT

Puc. 3. TexHONOTHS TepMETU3ANNN CEPAICBUHBI pauaTopa
JIBUTaTeNsl BHYTPEHHETO CropaHusi: / — pajauarop; 2 —
MPEANoIaracMoe MECTO TeUH, 3aJuToe HopMooOpasyro-
LM KJIGEBBIM COCTABOM; 3 — PE3MHOBAs MPOKJIA/IKA,
cMa3aHHas TOHKUM CII0OeM Macia; 4 — JepeBsiHHas
OJICTaBKa

Fig. 3. The technology of sealing the core of the radiator of
an internal combustion engine: / — radiator; 2 — the
supposed leak site, flooded with a forming adhesive;
3 — rubber spacer lubricated with a thin layer of oil;
4 — wooden stand

[TpenMy1IecTBO TAKOTO CIIOCO0A COCTOHT B TOM,
YTO TOYHOE MECTO TEUH ONPENEIIsTh HE 00s13aTeb-
HO, TaK Kak 3arac IUIOIaAN PaJnuaropa COCTaBIsIeT
15-20 % (puc. 3).

BbiBOA,bI

AHanu3 MOJIMMEPHBIX COCTAaBOB JIJISl PEMOHTa
TEXHHKH MO3BOJIMJI CJIENIaTh BBIBOJ] O TOM, YTO HEBO3-
MOYKHO UMETh OJIMH WJIM HECKOJIBKO YHUBEPCAIbHBIX
COCTaBOB, KOTOPBIE ObI MOJTHOCTHIO Y/IOBJICTBOPSUIIN
BCE TIOTPEOHOCTH PEMOHTA, a aHaJI3 CBOIMCTB (dop-
MOOOPAa3yONINX NOJMMEPHBIX COCTABOB MOKa3al,
YTO UX MOYKHO MPUMEHSITh JUIsS PEMOHTA PauaTopoB
OXJTXKIICHUSI.
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Technical service of machinery and equipment is
considered as a necessary condition for the for-
estry functioning. The share of the cost of operation
and repair of equipment is more than forty-five per-
cent. Many organizations carry out maintenance and
repair of equipment on their own in General purpose
repair shops. Lack of technologies and materials used
in the conditions of farms, does not lead to savings on
repairs and, ultimately, such repairs are often more
expensive than specialized repair companies. Hence
there is a need for universal and not expensive mate-
rials and repair technologies that do not require spe-
cialized equipment and highly qualified personnel.
Market relations are virtually eradicated such a thing
as a shortage of parts, which makes economically
feasible the recovery is simple in the manufacture of
parts and Vice versa, there is an urgent need for the
restoration of complex parts, which are the radiators
of internal combustion engines.

Radiators of internal combustion engines provide
the necessary thermal mode of the engine, the viola-
tion of which leads to a decrease in power and effi-
ciency of the engine and rapid wear of parts. When
the engine overheats, decomposition and coking of
the oil occurs, accelerating the deposition of carbon
deposits, resulting in deteriorating heat dissipation.
Due to the expansion of parts, temperature gaps de-
crease, friction and wear of parts increase, cylinder
filling deteriorates.

The use of modern technologies and materials
allows to restore the radiators of internal combustion
engines not only in specialized repair plants and
workshops, but also in the garages of small enter-
prises, and if necessary in the field.

During the operation of the equipment, no matter
how perfect its design, its reliability and other prop-
erties are constantly reduced due to the influence of
various factors, as a result there are malfunctions that
have to be eliminated during maintenance and repair.

The article presents the faults arising in the pro-
cess of operation of the radiator cooling of the in-
ternal combustion engine. The analysis of classifi-
cation of adhesive compositions used in the repair
of machines and developed a method of repair using
adhesive materials.

One of the vulnerable parts is the engine cooling
radiator, the defects of which are presented in table 1.

Analyzing the defects of the radiator, it is found
that most of the defects occur at the core of the ra-
diator.

Analysis of the domestic production of the defense
complex, the missile and space industry, polymer
compositions used in the aviation industry, shows
that on the basis of domestic components, you can
create materials of equal quality to imported adhe-
sive materials necessary for the repair of machinery
and equipment, which will provide not expensive,
but effective impact on the repair and restoration of
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The compositions

area of the core

Sealing of are added to the coolant
| damaged tubes
Th ling-off
© sealng o m Forming adhesive
damaged tubes .\ .
compositions (in the case
Hwhere the leak site is available
Cutting out the damaged | | Forming adhesive for repare without

compositions

removing the radiator

Fig. 1. Technologies for restoring performance of the radiator core

Polymeric materials
. .. : Elastomers
Wet curing Activation Thermic cured Anaerobic
elastomers curing curing vulcanization
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Melt
adhesives Cold
| |
Forming adhesive Hot
Ultraviolet ray £ adliesiv
compositions
High-durable —
| Cyanacrylic —  Polyester Average strenght
L Acrylic L Epoxy Weakly-durable |

Fig. 2. Classification of polymer materials used in the repair of equipment

equipment that will serve the extension of its service
life and maintain in working condition.

The analysis of existing repair technologies pre-
sented in figure 1 showed that the existing technolo-
gies are divided into technologies used in specialized
workshops, General purpose workshops and in the
field.

The most effective ways to repair the radiator core
are the methods based on the use of polymeric ma-
terials, the analysis of which is presented in table 2.

The table shows the compositions (in the form of
powder and liquid sealant) which are added to the
coolant and forming adhesive compositions.

Analysis of adhesive compositions and their clas-
sification, presented in fig. 2, revealed that the repair

of machinery and equipment can be used anaerobic
compositions, thermal curing compositions, elasto-
mers cured by vulcanization, compositions cured by
activation, elastomers wet curing. It was found that
for sealing the radiator core, it is advisable to use
adhesives curable by activation of which provide for
the introduction of the hardener. The use of such com-
positions allows to obtain not only the adhesive com-
pound, but also to form a structural material of the
required shape without its processing. Such materials
are called shape-generating adhesive compositions.
Analysis of the properties of formative polymer
compositions based on epoxy resins and their com-
ponents showed that despite the absence of a unified
theory of adhesion, due to the selection of the ad-
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Table 1
Causes and recurrence of defects in the radiator core
Name defect’s The main causes of the defect Coefﬁc;e.nt
repeatabilitys
Internal blockage Scale, foreign bodies, rust 0,4
. Destruction of metal as a result of long-term operation (corrosion). Mechanical
Leak in pipes 0,2
damage to the core
Outer core blockage Oiling. Contamination and clogging of plant residues on the surface of the core 0,8
tS);lgl)((;rt plate cracks and Separation of the support plates to the tubes. Corrosive destruction of the base plates 0,2
The deformation of the | Curvature and bends of the edges of the core support plates as a result of careless
. . . . 0,4
base plates dismantling of radiators, transportation and storage
Mechanical damace to Circular marks of the fan blades touching the core tubes. Traces of mechanical
g damage in the form of dents and breaks of tubes of cores. Zachekanka sections of the 0,5
the core : .
tubes and their plugs from the outside
The deformation of the Curvature, crushing, local displacement of the .plates, bend:s of the outer edges of
. the cooling plates as a result of careless operation, mechanical damage to the cores, 0,6
cooling plates 4
transportation and storage
Tube plug Elimination of maintenance leaks 0,3
The wrinkling of the Careless installation, storage and transportation of the radiator 0,3
ends of the tubes
Table 2

Analysis of polymer materials for the repair of radiators of internal combustion engines

Name composition’s

Advantages

Disadvantages

Cooling system sealant
Kuhler Dichter
(LIQUI MOLY)

The tool can be used with all kinds of
additives in the cooling system and
any antifreeze

Seals only small leaks in the radiator,
the porosity of the metal in the places
of soldering, hair cracks

Powdery sealant with
aluminum

STOP LEAK
(GUNK)

The compositions are polymerized in
places of leaks, forming a plug and
quickly stops the leak in the core of
the radiator. The composition is equal-
ly effective in both water and ethylene
glycol solutions

Not able to eliminate large mechanical
damage and there is a threat of block-
age of tubes and cavities with small
cross-section

Two-component
adhesive«Liquid metal»
Chemical Metal (Loctite)

Not exposed to fresh and salt water,
oil, fuel. Withstands temperatures up
to +1600°C

Does not allow to repair damages of
internal tubes of a radiator, and also
other hard-to-reach damages

Radiator repair kit
Quick Solder Radiator
Repair (Permatex)

Radiator sealer
DOCTOR

It is used in the repair of radiators
made of steel, brass and aluminum.
Resistant to water and antifreeze.
Cured for 60 minutes

Seals small holes. Not possible to
repair damage to the internal tubes of
the radiator

It has high strength and chemical
resistance to antifreeze. It has a unique
chemical stability, withstands the
effects of hydrocarbons

Allows you to repair only easily ac-
cessible damage

hesive base, its hardener and filler, it is possible to
have an effective effect on the properties of adhesive
compositions and obtain polymer compositions of the

required properties.

Table 3 presents the technology of repairing the
radiator of the internal combustion engine, which

includes the following operations: cleaning, blow-
ing out with compressed air, then placed on the
surface of the wooden plate, placed on top of the

rubber gasket lubricated with a thin layer of oil, it

composition.

is placed in the radiator, then fill the leak forming
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Table 3
Radiator Repair Technology
Operations 11?15(;12;:&22 Time, min.
Clean Washer 4-5
Egndz?ﬂqm:gz ftehcet loca- Bath, compressor 6-7
The compressed air Compressor 2-3
In place of leaks put a
rubber gasket lubricat- | Rubber gasket, oil 1
ed with oil
Place the radiator hor-
izontally on a wooden Wooden stand 1
stand
Prepare the adhesive
composition in the ra-
tio: DJ1-20 — 28,3 %; Measuring Cup, 3
TOTA — 13,3 %; spatula
Aluminium
powder — 58,3 %
Fill the place of the Adhesive 1
leak composition composition
Curing t=20°C 24 h.

Fig. 3. Technology of sealing the core of the radiator engine:
1 — radiator; 2 — the expected place of the leak is filled
with a formative adhesive composition; 3 — rubber strip
lubricated with a thin layer of oil; 4 — wooden stand

The advantage of this method is that the exact
location of the leak is not necessary to determine, as
the reserve area of the radiator is 15-20 % (fig. 3).

Summing up, it should be noted that the analysis
of polymer compositions for the repair of equipment
made it possible to establish that it is impossible to
have one or more universal compositions that would
fully satisfy all the needs of repair. Analysis of the
properties of forming polymer compositions showed
that they can be used to repair cooling radiators.
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