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D¢ PeKTHBHOCTD HCIIOIB30BAHKS JIECOXO3IHCTBCHHOH U JIECO3arOTOBUTENHEHOI TEXHUKH BO MHOTOM 3aBHCHT OT €€
9KCILTyaTaI[MOHHOM HaJeKHOCTH. M3-3a 0TKa30B MOBBIIAIOTCS] HEMPON3BOIUTENIBHEIE TPOCTOH, YBEIHINBAIOTCS 3aTPaThl HA
pemonT MammH. Kaxaslii rox peMoHTy noasepraercs 10 60 % mapka MamuH 1 mpu 3toM 10 80 % pacxooB TpaTHTCS HA 3a-
nacHble gacTH. [Ipy XpaHeHHn B pe3ysbTaTe BO3/ICHCTBHS BIIATH U IIEPENatoB TEMIIEpaTyphl 3alacHbIe YaCTH MOIBEPTaroTCs
KOPPO3UOHHBIM MOBPEKACHMAM. [I7Is1 MX yNaKOBBIBAHMS MPUMEHSIOT Oymary, 00paboTaHHYI0 aHTHKOPPO3HOHHBIMU MaTepH-
aJlaMH — MacJoM, OMTyMOM, mapaduHOM, IIEPE3NHOM M JpYyrHMH. B crarhe mpesiaraeTcs I MOMy4YeHHs aHTHKOPPO3HOH-
Ho#t Gymaru BMecTo pekoMeHryeMbIXx 'OCT nponmThIBaoNnuX COCTaBOB MCIOIB30BaTh OTXO/BI IIPOM3BOJICTBA PACTHUTEIILHEIX
Macen. [IpencraBieHs! pe3yasTaTsl NCCIIENOBAHNI MTPOYHOCTH AHTHKOPPO3UOHHOM Oymaru, NpOMHTAaHHON OTXOIaMMU IPOU3-
BOJICTBA PAIICOBOTO MAaCIIa, ¥ IMOKA3aHO BIMSHUE BAKyyMHOU IIPONNUTKH HA IIPOYHOCTH AaHTUKOPPO3HOHHOI Oymaru. OgHuM U3
OCHOBHBIX TPeOOBaHUI K yITaKOBOYHON Oymare SIBISIETCSI HCKIIIOUEHHE BO3MOKHOCTH MEXaHHYECKOTO TIOBPEKICHNUS IeTaneit
TIPU XPaHEHUH, KOTOPOE OMPEeNsIeTcs IPOYHOCThI0 Oymarn. OIeHKOH MPOYHOCTH NPONUTAaHHOH AHTUKOPPO3NOHHBIMH MaTe-
puanamu OyMaru CITy)KHT yCHIIHE Ha pa3pbiB. [lJIs CpaBHEHNMS IPOBOAMIIN UCTIBITAHUS TIOJIOCOK OyMaru B CyXOM U BO BIIAYKHOM
coctossHnH. [IpoBesieHHBIC HCCIEIOBAHMS MOKAa3bIBAIOT, YTO MPHMEHEHHE BaKyyMHOH KaMephl IS MPONUTKN YHaKOBOYHOI
OyMmaru aHTHKOPPO3MOHHBIMH MaTepHallaMH TT03BOJISIET Oostee ¥eM B 2 pasa IMOBBICUTE IIPOYHOCTS Oymaru. Y Gymaru, IpomH-
TAaHHOH B BaKyyMHOW Kamepe, yCHIIE pa3phIBa Cyxoro obpasna Beire B 2,04 pasa, 4eM y Oymaru, MpoNUTaHHOW OOBITHBIM

croco0oM, yCHIIHE pa3phIBa BIAXKHOTO oOpasiia — BeimIe B 2,16 pasa.
KiroueBsle cioBa: J1€cOX03HCTBEHHBIE MAIIIMHBI, 3aIIaCHBIC YaCTH, KOPPO3WUs, aHTHKOPPO3NOHHAsI Oymara, OTXOJIbI
TIPON3BOACTBA PACTUTEIBHBIX Macell, 0TpabOTaHHbIE MHHEPaIbHBIC Macia

((heKTUBHOCTh  HCIIOJIB30BAHUSL  JIECOXO-

3MCTBEHHOM W JIECO3arOTOBUTEIIBHOU
TEXHUKH BO MHOTOM 3aBHCHUT OT €€ dKCIUTyaTa-
LIMOHHOMN HAJEKHOCTH. V3-3a 0TKa30B MOBBIIIA-
I0TCS HETIPOU3BOJAUTEbHBIE IPOCTOH, YBEINYH-
BalOTCA 3aTPaThl HA peMOHT MatluH. [1o TaHHBIM
OI'BHY 'OCHUTMU kaxaplil rog peMOHTY MO/~
Bepraercs 10 60 % napka MallvH U IpU 3TOM 10
80 % pacxomoB TpaTUTCS Ha 3alacHbIC YaCTH.
[Ipu xpaneHuu B pesysbraTe BO3IEHCTBUS Bia-
I'M U NIepenajioB TEMIEPATyphl 3allacCHbIE YacTH
MOJIBEPraloTCs KOPPO3UOHHBIM MOBPEKIACHUAM
[1]. Jnst uX ynakoBbIBaHUS IPUMEHSIOT OyMmary,
00paboTaHHYIO0 aHTHKOPPO3MOHHBIMH MaTepHha-
JIaMU — MacJioM, OuTymMoM, niapauHOM, IIepe3u-
HOM U JIpyrumu [2—4].

Hamu npenyiosxeHo 1715 HoIy4YeHus aHTH-
KOPPO3WOHHOM OymMaru BMECTO PEKOMEH/TyEMBIX
I'OCT mpomnuThIBalOIIUX COCTAaBOB HAa OCHOBE
WHTUOMTOPOB, MapapuHa M HMHIYCTPHUAIHHO-
ro Macjia MCIOJIb30BaTh OTXOJbI MPOU3BOACTBA
pactutenbHbIX Macen [5, 6]. Konceppanuon-
HbIE COCTaBbl HA OCHOBE OTXO/10B ITPOU3BOCTBA
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pacTUTENIbHBIX Maced 00J1a/1aloT BBICOKOU KOp-
PO3MOHHON CTOMKOCTBIO U MOTYT 3(P(PEKTUBHO
MCIIOJIb30BaThCsl JUIsl 3alIUTHI OT KOppo3uu [7,
8]. bymary st MCHBITAHMI MPOMUTHIBAIN OT-
XO/laMH IIPOM3BOZCTBA ParcoBOro Macjia B Ba-
KyyMHOIl Kamepe Ha yHUBEpCaJIbHOM Jabopa-
TOPHOM CTeHJIe Ha Kadeape MarepranioBeCHUS
U TEXHOJIOTMM KOHCTPYKLIMOHHBIX MaTepHajoB
MI'VJI nipu naBnenunn B 100 M6ap, Temneparype
B KaMepe u Temneparype cocrasa 20° C. PaGora
CTEH/Ia OCHOBaHa Ha MPOIECCE BaKyyMHOU MH-
¢dy3uu ¢ puabTpanuen cocTaBa yepes MPOmUThI-
BaeMbIii oOpaser [9, 10].

Crenn ang nponutku (puc. 1) coctout
13 BaKyyMHOW KaMepbl C KPBIIIKOH CO CMOTpPO-
BbIM OKHOM ¥ MaHOBaKyyMMETPOM, KaCCeThI JJIsi
IIPOIUTKHU 3arOTOBOK M MOJKJIIOYEHHBIX K BaKy-
YMHOH Kamepe CHCTEM MOAaYM pacTBOpa U pac-
npenenenus [11].

Cucrema 1mojgauun pacTBOpa COCTOUT
U3 3aJMBOYHON €MKOCTH C YyKa3aTeJeM YpOBHS
KUJKOCTU U TPYOOINPOBOAA, COSAMHSIONIETO 3a-
JMBOYHYIO €MKOCTb M IPOINUTOYHYIO KaCCETY,
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Puc. 1. Crenp ams BaKyyMHOW TIPOTIATKA
Fig. 1. Stand for vacuum impregnation

HaxOJIIYIOCS B BAKyyMHOM Kamepe. Bakyym
B KaMepe CO3JaeTcCsl MPH MOMOIIH BaKyyMHOTO
Hacoca. YCTaHOBJICHHBIN B KaMepe HarpeBaTellb
MOJICP>KUBAET 3aJJaHHYIO0 TEMIIEpaTypy B Tede-
HUE IPOoLEeCcca MPOIUTKH.

OnHuM U3 OCHOBHBIX TpeOOBaHMH K
YIAaKOBOYHOM Oymare sBISeTCS HCKIIOUYCHUE
BO3MOKHOCTH MEXaHUYECKOTO IOBPEXKICHUSA
JieTanei, onpeaensieMoe MPOYHOCTbIO Oymarm.
OueHkoll MPOYHOCTH MPONUTAHHOM MaciaMu
Oymaru CIyXUT ycwiue Ha pa3peiB [12, 13].
HcnbiTanus mpoyHOCTH Oymaru MpOBOAMIM Ha
paspsiBHOM MamuHe MPB-100 (puc. 2) B OAO
«lleHTpalbHBIM  HAYYHO-HUCCIIEIOBATEIbCKUI
uHCTUTYT Oymarn» (OAO LUTHUUB).

MamuHa COCTOMT M3 CIEQYHOLIMX OC-
HOBHBIX y3JI0B: MasTHHKAa CWJIbI, MasiTHUKA Y-
JIMHEHMS], BEPXHETO U HUYKHETO 3a)KMMOB, IpU-
BoJa. MadATHUK CWIIbI, MPEAHA3HAYECHHBIN IJIs
Harpy»KeHus UCIBITYeMOro o0pasiia 1 npeicTas-
JSIOMKNA cOOON HEpaBHOIJICUUH phlvar, 1mojBe-
LIEH Ha [APUKONOIINIIHUKAX B BEPXHEN YacTh
croiiku. [logBecka BepXHEro 3a’kuma Ha 1Eroy-
Ke o0ecrneuynBaeT MOCTOSHCTBO BEIMYMHBI KO-
POTKOIO IIJIe4a MasiTHUKA IIpHU ero nosopote. Ha
JUIMHHOM IlJIeY€ MasiTHUKA YCTaHOBJICHBI XPaIlo-
BUKHU, (PUKCUPYIOLIUE €TO MOJI0KEHUSI B MOMEHT
pa3pbIBa UCTIIBITYEMOTO 00pasiia, yKas3aresb s
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Puc. 2. Pa3priBuas mammna MPB-100
Fig. 2. Tensile-testing machine MPB-100

oTcYeTa 3HAYeHHs CUIIbl, nudepOnaT st oTcue-
Ta yIJIMHEHHs] 00pa3lia v MTHIPh I (UKCHPO-
BaHUs MasTHUKA. J[Ji1 oTcuera 3HaYEHUs CUJIBI,
IIPY KOTOPOH IPOUCXOIUT pa3pylieHrne odpasia,
MaliuHa CHaO)KeHa JBYXIOSCHOW IIIKaJoOW Ha
udepoOnare.

Jnst mpoBeaeHUs: WCTBITAaHUM U3 00ep-
TOYHOW Oymaru BbIpe3ajd MPSMOYTOJIbHBIE
JIUCTHI, B3BEIIMBAIN UX, IPOMUTHIBAJIN U B3BE-
LIMBAJIN JIJISL OIIPE/IETICHHs KOJIMYECTBA Mace B
MIPONMTAaHHOW Oymare. 3aTeM W3 MPOMUTAHHBIX
JUCTOB OymMaru BbIpE3au MOJIOCKH (pHc. 3).

Puc. 3. O0pasusl mponuTaHHONW OTPaOOTAaHHBIMH MHUHE-
paJbHBIMHM MaciaMu OymMardw IUisi MCIBITAaHHS Ha
paspbiB

Fig. 3. The samples of paper impregnated with mineral oil
wastes which will undergo a tensile test
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TaOnuia

Pe3ynbrarhl ncnbiTaHMi OyMaru nocJjie BAKYyMHOM NPONUTKHA
0TX0aMM NPOMU3BOICTBA PAancoBOro Macja (1aBjaenue B kamepe 100 Moap,

TeMIlepaTypa B kamepe U Temneparypa cocrasa 20 °C)
The results of a tensile test of paper after vacuum impregnation with vegetable oil waste (with the pressure
in the chamber 100 Mbar, the temperature in the chamber and the temperature of material 20 °C)

Yeunue pa3peiBa Oymaru, H

Crioco0 mponuTKu Macca cocraga, r/m>
cyxas BII@XKHAs
Bbymara-ocnosa - 47,8 473
Bakyymnas nponurtka 35,1 85,7 8,2
OO0bI9HAs TPOTTUTKA 42,0 42,0 3,8

[IpoyHOCTHBIE CBOMCTBA OLICHUBAIU II0
YCWIMIO pa3pbiBa NoJ0coK. [lonocky 3akperuis-
JIM B 32)KMMax pa3pblBHOM MAILIMHBL, HATPYKEHUE
C pacTsLKEHHEM IOJIOCKHU MPOBOAMIN 10 pa3py-
mieHus. Ycuinue paspylieHus: Oymaru ompeze-
JSUIA Kak cpenHee apu(MEeTHYeCKoe 3HaueHHue
n3mepenuit 10 nonocok. /st cpaBHeHus npoBo-
JIWIA UCTIBITAHUS MOJIOCOK OyMaru BO BIaXKHOM
COCTOSIHUH.

Pesynprarel ucnbiTaHuil npoyHoctu Oy-
Maru IpecTaBIeHbl B TaOIHIIE.

[IpoBeneHHbIE HCCIENOBAHMS TIOKA3bl-
BalOT, YTO IPUMEHEHNE BaKyyMHON KaMepbl JJis
MPOIMUTKU YTAaKOBOYHOW OymMaru aHTUKOPPO3H-
OHHBIMU MaTepHajaMM MO3BOJET Oosee 4eM B
2 pasa MOBBICUTH MPOYHOCTH Oymaru. Y Oyma-
T'Y, IPONMTAHHON B BAKYYMHOW KaMepe, YCHIINe
paspsiBa cyxoro oopasia Beiie B 2,04 pasa, yem
y OyMard, mpoNmUTaHHOW OOBIYHBIM CIIOCOOOM,
yCHJIME pa3pbiBa BIAXXHOTO 0Opaslia — BBILIE B
2,16 paza.
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THE EFFECT OF VACUUM IMPREGNATION OF VEGETABLE OILS WASTE
ON THE STRENGTH OF ANTICORROSIVE PAPER
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The effectiveness of the use of forestry equipment is largely dependent on its operation reliability. Due to the faults, there
are increases in unproductive downtimes, in costs to repair machines. Every year nearly 60 % of machines need repairing and 80%
of costs are spent on spare parts. During the storing, the spare parts are subject to corrosion as a result of moisture and temperature
fluctuations. For their packaging a special paper with anticorrosive materials (oil, bitumen, paraffin, ceresin and others) is used. To
obtain anticorrosive paper the article proposes to use vegetable oil waste instead of the impregnating compositions recommended
by the standard. The results of the research of strength of anticorrosive paper impregnated with rapeseed oil waste are presented,
and the influence of vacuum impregnation on the strength of anticorrosive paper is demonstrated. One of the main requirements
to the wrapping paper is the elimination of the possibility of mechanical damage of the spare parts during the storage, which
is dependent on the strength of the paper. The evaluation of the strength of paper impregnated with anticorrosive materials is
shown by a tensile test. For the comparison, dry and wet paper strips have been tested. The research has shown that the use of the
vacuum chamber to impregnate the wrapping paper with anticorrosive materials allows to increase paper strength more in more
than 2 times. The paper impregnated in the vacuum chamber had the result 2.04 times higher than the paper impregnated by a
conventional method. The result in case of wet paper was 2.16 times higher.

Keywords: forestry machinery, spare parts, corrosion, anticorrosive paper, vegetable oil waste, used mineral oils
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