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Bseoenue. 1lensiMn nanHOH pabOTH! SBIAIOTCS SKCIIEPUMEHTANb-
HBIE HCCIICIOBAaHUSI BHOPOBOJHOBBIX IIPOIECCOB B TEXHOJOTHH
YTUIIM3aLUK JIeTaneil 3epHOyOopouHOoro kombaiiHa (Ha mpumepe
HaIpaBISIIONINX IIKHBOB) U OIIpe/ielieHre Hanboiee 3 (heKTUBHOM
aOpa3uBHOM CpeIbl.

Mamepuanet u memoosi. PaccMOTpeHBI IeTaay 3epHOYOOpPOYHOTO
KOoMOaliHa — 4YeThIPe HATSDKHBIX POJIMKA MOJUKIMHOBOTO PEMHS
JuaMeTpoM 150 MM ¢ pasIM4YHOM CTENEHBI0 MAaCISHBIX JKCILTya-
TallMOHHBIX 3arpsi3HEHMH M OCTATKOB 3acTapeBIIeil Kpacku H
rpyHTa. B kauectBe paboumx cpel MPHHATHL: OOH abpa3MBHBIX
kpyroB; dbapdopossie mapsl (d = 6-8 MM); abpa3uBHbIC IpaHyIIbI
IIT 15%15; 4) craneueie mapsl (d =5-7 mm). Ilpu BHemHeM
OCMOTpE JAeTaliell OTMEYEHO, YTO BCE POJIMKUA UMEIOT MAaCIISHbIC
SKCIUTyaTallHOHHBIC 3arpsi3HEHMSI M OCTATKM CTapoid KpacKH. 3a-
IPSI3HEHB 00paslbl NPUMEPHO OJMHAKOBO. POJMKH B3BELICHBI.
Brmonaena o6paboTka B BuOparuonHoi ycranoBke YBIT 4x10.
Pexxum ob6paborku: A = 2,5 mm; uacrora koiebanuii — 30 I';
MIPOJIOJDKUTENBHOCTE 00paboTku t = 30 MuH. B kavectBe TexHo-
norunaeckoit xunkoctn (TXK) nmpumenen 2-npoueHTHBIH pacTBOp
KaJIbIIMHAPOBaHHO# coapl. [lo oxonuanun 30-MuHYTHOU BHOpa-
IOUOHHOH MOEYHO-OYHCTHOM OIlepanuy oOpaslbl ObUIH OOMBITHI
BOJIOM, BBICYLIEHBI M B3BelleHbI. [Ipou3BeneH BHEIIHUI OCMOTp
ponukoB nocne o6padorku. OTMedeHo, 4To Haubonee 3¢ HeKTUB-
HO HAaTSDKHBIC POJIMKU OYMINEHHI IPH 00paboTKe B Cpelie, CoCTos-
meit u3 6os abpasuBHBIX KpyroB u rpanyn IIT 15%15. Omnako
MOBEPXHOCTh 00pa3loB OYHCTHIINCH HE MOJHOCTHIO. [Ipon3senen
CIIIYIOIIUI ATl IKCIepUMeHTa — AedeKTalus qetaneid U onpe-
JeneHue ux coorBercTBsA TY. OTMeueHo, HacKOJIbKO 00paboTaH-
Hble 00pa3Libl MPUTOAHbI IS JaIbHEHIIEro UCI0Ib30BaHus.
Pesynomamur uccredosanus. Ilo pesynpraraM H3MEpEeHHH OTMe-
YEHO: NPU OJMHAKOBBIX YCIOBHSIX BHOPOOOPAOOTKM HAIpaBIIsIO-
IIUX POJMKOB Hanbousiee 3Q(GEKTUBHO OYMIIACT MMOBEPXHOCTH OO
aOpa3UBHBIX KPYTOB.

Ob6cyaicoenue u saxmouenue. Tlocne onpenenenust Haubosee 3¢-
(heKTUBHOTO KOMIIOHEHTa OYHMCTKM ObLIa IpOBeAeHa Ie(eKTarus
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Introduction. The work objectives are pilot studies of vi-
browave processes in the utilization technology of combine
harvester parts through the example of guide pulleys, and the
determination of the most effective abrasive environment.
Materials and Methods. Combine harvester aggregates are
considered — four idlers of the poly-V-belt with the diameter
of 150 mm with various degrees of the oil consumption pollu-
tion, and old paint and soil remains. The following is accept-
ed as an operating environment: broken abrasive disks;
porcelain balls (d=6-8mm); abrasive PT grains of 15x15;
steel balls (d=5-7mm). At the exterior check of the parts, it is
noticed that all rollers have oil consumption pollution and old
paint remains. The samples are contaminated approximately
equally. The rollers are weighed. The treatment is performed
in the vibration hydrocarbon gas unit 4x10. The processing
mode is as follows: A = 2.5 mm; frequency of oscillations —
30 Hz; treatment time t = 30 min.). 2% solution of soda ash is
used as a process liquid (PL). At the end of the 30-minute
vibration washing and scrubbing operation, the samples were
washed with water, dried and weighed. An external examina-
tion of the rollers after processing was performed. It was
marked that the idler rollers were most effectively cleaned
when processing in a medium consisting of the broken abra-
sive disks and 15x15 PT grains. However, the surface of the
samples was not completely cleaned. The next stage of the
experiment was performed — fault defection of the parts and
determination of their conformity with the specifications. It is
described how much the processed samples are suitable for
the further use.

Research Results. According to the measurement results,
under the identical conditions for the vibratory treatment of
guide pulleys, it is most effective to clean the surface using
broken abrasive disks.

Discussion and Conclusions. After specifying the most effec-
tive purification component, the defective parts are inspected
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netaneil M ompexneneHue cootBercTBus uXx TY. Kak mokazamu and their TU compliance is determined. As the research re-
pe3yabTaThl HCCIeNOBaHuM, 3 u3 4 neraneld NMPUTOTHBI JUIS BTO- sults show, 3 out of 4 parts are suitable for recycling in the
PHYHOTO HCIIOJIb30BAHUSI B IIPOM3BOJICTBE. production.

KiiloueBbie €J0Ba: YTHUIM3ANUS, POJIHK, 3ePHOYOOPOUHBIA KOM- Keywords: utilization, roller, combine harvester, operating envi-
OaiiH, pabouast cpena, aOpa3WBHBIC TPaHYJbI, Ne(EKTAIHs, KOM- ronment, abrasive grains, fault detection, components, life cycle,
MOHEHTBI, )KU3HEHHBIH LUKJI, OCMOTP, B3BELIMBAHUE. examination, weighing.

BBenenne. B MUpPOBOM M OTEYECTBCHHOM MAIIUHOCTPOCHUHU HEYKJIOHHO pacTeT 00beM M3rOTaBIMBACMBIX M HCIOJb-
3yeMbIX u3aenuil. OHU HEMPEePhIBHO COBEPIICHCTBYIOTCS, 3aMEHsIsl yCTapeBIINe WM U3HOLIECHHBIE, KOJTMYECTBO KOTOPBIX TaK-
JKe MOCTOSHHO pacteT. [Ipomecchl uxX 3PEKTHBHOTO MCHOIB30BAHUSA U YTHIU3AIMH TPEOYIOT OOCTOSATECIBHBIX U BCECTOPOH-
HUX TEXHOJOTWYECKUX HccienoBanuii [1, 2, 3].

M3BecTHO, B 9aCTHOCTH, YTO IO 3aBEPUICHUU XKU3HCHHOTO IuKia m3nenus no 70 % (a maorma mo 90 %) ero 3neMeH-
TOB (j€Talieii, y3JI0B) He BBHIPAOATHIBAIOT CBOW PECYpC M MPHUIOAHBI Ui JajbHeimero npumenenus [3]. X panpoHaabHOE
HCIIOJIb30BaHHUE PEIIAET Ps HAPOJHOXO3SHUCTBEHHBIX 33/1ad B YACTH SKOHOMHH MaTepUajiOB U TPYI03aTpat, dHEprocoepexe-
HUS ¥ yJIydIeHus 3kosorud [4, 5, 6].

OcHoBHas 4yacTb. B npenyaraeMoii craTbe pacCMOTPEHBI PE3yIbTaThl YTUIN3ALUN OJHOTO U3 arperaToB 3epHOY00-
pOYHOTO KOMOaiHa Ha MPUMEPE HATSHKHBIX POJMKOB TOIHKIMHOBOTO peMHs auametpom 150 mm [1, 7, 8]. Mauusie 06pasiist
B3ATBI ¢ KOMOaiiHa CHITOrO ¢ 3KCILTyatauuu (puc. 1).

Puc. 1. O0muit BHJ pOMKOB 10 HaYaia 00paboOTKH

Fig. 1. General view of rollers before processing

3KCHepHMeHTaJII)HaSI yacTh. B kauecTBe IMEPBOro 3rana Npou3BCJACH BHEIITHUH OCMOTp L[eTaneﬁ. OTMC‘IGHO, qTO
BCE POJIMKH UMEIOT MACIIsHbIC SKCIUTyaTallMOHHBIE 3arPS3HEHMS M OCTAaTKH CTapOH KpacKH. 3arps3HEHBI 00pasibl PUMEPHO
oxuHakoBo [9]. [IpousBeeHO B3BEIIMBAHUE POIIMKOB. Pe3ylIbTaThl IIpeaCTaBIeHb B TabL. 1.
Tabnmma 1
Table 1
Hcxoanblid BeC poMKOB
Basic weight of rollers

HanmeHnoBanue usnenus Bec, kxr
Pomuk 1 1,457
Ponuk 2 1,460
Ponux 3 1,458
Ponuxk 4 1,460

Lens nccnenoBanuii — onpenesneHue Hanboee adpdexTruBHON abpa3suBHON cpeapl. B kauectBe pabouei cpensl npu-
HSITBI:
1) Goii aOpa3uBHBIX KPYTOB,
2) papdopossie mwapsl (d = 6-8 Mm),
3) abpasusubie rpanyisl [T 15x15,
4) cranphbie maps (d = 5-7 mm) [10, 11].

B kadectBe 000pynoBaHMS MCIONB30BANACh BHOpannoHHas ycraHoBka YBI 4x10. Pexum oOpabotku: 4 = 2,5 mM;
yactoTta konebanuii — 30 I'; nponomwkurensHOCTs 00paboTku t = 30 MuH. B kadectBe TexHonormueckoi xuaxoctu (TXK)
[PUMEHEH 2-TPOLCHTHBIH PacTBOP KaJlbLUHUPOBAHHOM cOBI [2].
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IMTo oxonuanun 30-MUHYTHOW BUOPALMOHHOI MOEYHO-OUYUCTHOM Orepainu 00pa3ipbl ObUTH OOMBITHI BOJIOH, BBICYIIIE-
HBI 1 B3BeleHs! [1]. Pe3ynsTatTh! mpeacTaBieHs! B Ta0I. 2.

Tabiuua 2
Table 2
PesynbraThl cpaBHEHHUS Beca JeTajeii ocie BUOPAIIMOHHON MOCUYHO-OYHCTHOW OTICPAIIUU

Comparison results of parts weight after vibratory washing-cleaning operation

No neranu u BuJ pabouelt cpeb Hcxonnsiii Bec Bec nocie N3menenne
OYHCTKHU
Ponuk 1 (6ot abpasMBHBIX KPYTOB) 1,457 1,446 0,011
Ponuk 2 (bapdopossie mapsr) 1,460 1,450 0,010
Pouuk 3 (rpanyser [1T15%15) 1,458 1,447 0,011
Ponuk 4 (cranpHbIC IIapHI) 1,460 1,451 0,009

OTMC‘-IQHO, YTO UBMCHCHHUA B BECC HE3HAYUTCIIBHBI, TaK KaK pa3MEpPhI POJIMKOB HEOOJIbIINE U CTCIICHD 3arpsA3HCHUA
HCBBICOKA.

IIpou3BeeH BHEIIHUM OCMOTP POJIKMKOB MOCje 00paboTku (puc. 2).

Puc. 2. Ponuku nocne 30-MUHYTHOH OYHMCTKH B Pa3HBIX CpeAax

Fig. 2. Rollers after 30-minute cleaning in various media

ITo pe3ynbraTam 06pabOTKH OTMEYEHO, YTO Hanbosee 3 (PEKTHBHO HATSDKHBIE POJIMKU OYHUILEHBI ITpU 00paboTKe B
cpene, cocroseit n3 00s abpa3uBHBIX KPYroB M abpasuBHbIX rpanyi [IT 15%15. OxHako MOBepXHOCTH 00pa3IOB OYHIIEHA HE
MONHOCTHIO [8].

[TpousBenena nononHUTENbHAS 00paboTKa B Teuenue 30 MUHYT. Y cnoBus U paboune cpelpsl mpexHue. Pe3ynbratsl
00paboTKy npencTaBiIeHs! Tad. 3.

Tabnmma 3
Table 3
PesynbraTel cpaBHEHHS Beca JeTajiel mocie BUOPaIMOHHBIX MOSYHO-OUHCTHBIX ONlepanuit
Comparison results of parts weight after vibratory washing-cleaning operations
Ne neranu n Bug paboueit cpeb Bec nocne nepsoi Bec nocne Bropoit W3menenue, kr
OYMCTKH, KI' OYHCTKH, K
Posuk 1 (6ot abpa3uBHBIX KPYTOB) 1,446 1,440 0,006
Pouuk 2 (apdopossie niapbi) 1,450 1,442 0,008
Pommk 3 (rparymst [T 15%15) 1,447 1,441 0,006
Pouuk 4 (cTajbHBIC IIaphI) 1,451 1,440 0,009

I[aHHLIe 00 U3MEHEHHH Beca HeTaHeﬁ B 3aBUCUMOCTH OT BU A a6pa3MBa rpa(bnqecml OpeACTaBJICHbBI Ha pHUC. 3.
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MN3meHeHWe Beca poIMKOB B 3aBUCMMOCTM OT BMAA
obpabaTbiBatoLen cpeabl

1,465
1,46
1,455
1,45
1,445
1,44
1,43
Ponuk 1 (6o abpasmsHbix  Ponuk 2 (papdoposblie Ponuk 3 (rpanynbl NT Ponuk 4 (cTanbHble Wwapbl)
Kpyros) Lwapbl) 15x15)

B /icxoaHbIl Bec B Bec nocne 1-i 04UCTKK B Bec nocne 2-i 04UCTKK

Puc. 3. 3meHenue Beca 00pa3iioB B 3aBUCMMOCTH OT BUjia 00pabaThIBaIoOIIell cpebl
Fig. 3. Change in weight of samples depending on processing medium type

V3meHeHre BHEIIHETO BU/IA JIETAICH 1OCIe IOTOIHUTENbHOI 00paboTkK 3aMKCHPOBAHO Ha PHUC. 4.

b)

Puc. 4. BHetunuii Bi 00pa3ioB nocie 00paboTKH B pa3inyHbIX pabouux cpeax: 60t abpasuBHbIX KpyroB (a); Gpaphopossie 1ma-

po1 (b); rpanyis ITT 15%15 (C); cranbHble mapsi (d)

Fig. 4. Appearance of samples after treatment in various operating environments: broken abrasive disks (a); porcelain balls (b); PT
grains 15x15 (c); steel balls (d)

Pe3ynbraThl M3MepeHMH MOKa3aiM, YTO MPH OJMHAKOBBHIX YCIOBUSX BHOPAlMOHHOW MOEYHO-OYMCTHOH 0OpabOTKH
HaPaBJLIOINX POIMKOB Hanbosee »ppeKTHBeH 00t aOpa3uBHBIX KPYTOB.

Ha cnenmyromem »Tame 3KCTIepEMEHTa MPOBOAMIACH AeeKTalnus IeTalell W omperesieHHe COOTBETCTBHA X TY

(puc. 5).
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Fig. 5. Technical requirements for parameters of rollers

Ponux 1 (6oti abpasuenvix kpyeog). Buemnnit quamerp — 150,1 MM (cooTBeTcTBYeT 4YepTexy). BHyTpeHHuit nua-
MeTp crynuisl — 22,5 MM (cooTBeTcTByeT Yeptexy). [llupuna ponuka — 26,2 MM (cootBetcTBYeT HOpME). OTBepCcTHE pac-
TI0JI0XKEHO 110 LeHTpy. Jedopmanuu ponrka HeT. BHeIHUI BUJ] MOBEPXHOCTH YAOBJIETBOPUTEIBHBIH.

O06pa3er rojieH Ui AalbHEHIIEro HCIOIb30BaHuUS.

Ponux 2 (¢hapghopossie wiaput). Baennnii nuamerp — 151,7 MM (He COOTBETCTBYET YepTexKY). BHyTpeHHHI 1ramerp
cTymuusl — 22,2 MM (COOTBETCTBYeT uepTexy). Lllupuna ponrka — 26,4 MM (COOTBETCTBYeT uepTexy). OTBepcTHE pacmo-
JIO)KEHO He 10 LeHTPY. BHEIHMI BT TOBEPXHOCTH HEYOBJIETBOPUTEIHHBIN.

OO0pa3zer HeMPUToACH I UCTIOJIb30BaHUSI.

Ponux 3 (epanyner TIT15%15). Buemnuii quametp — 150,14 MM (COOTBETCTBYET 4epTexy). JluaMeTp BHYTPEHHUI
crymunsl — 21,37 MM (cooTBeTcTBYET yepTexy) lllnpuna pomrka — 27,31 MM (cooTBeTcTBYET uepTexky). OTBepcTHE NMEET
HeOOIbIIIOe OTKIIOHEHHE OT IeHTpa. JledopMaliuu posinka HeT. BHeNIHN BU/] TOBEPXHOCTH YAOBIETBOPUTEILHBIH.

OO6pa3zer MpUToACH I JATLHEHIIIETO HCIIOJIb30BaHMS, HO ¢ AopaboTkoi. OTBEpCTHE MOKHO PACTOUYUTH 10 Tpebye-
MOTO pa3zMepa U 00ECIIEUHTh €ro pacIoIoKeHHe 110 LEHTPY.

Ponux 4 (cmanvuvie wiapst). Buemnnit quamerp — 150,25 MM (COOTBETCTBYET YepTeKy). BHYTpeHHMI THameTp CTy-
matel — 18,40 MM (He cooTBetcTBYeT Yepreky). [llupuna pomuka — 26,19 MM (cooTBeTcTBYeT deprexy). OTBepCTHE pacto-
JIOXKEHO 10 neHTpy. Hedopmanuu poska HeT. BHENIHUHA BUI TOBEPXHOCTH YIOBJIETBOPUTEIHHBIMN.

O6paszer nNpuroJieH Jyuisi BTOPUYHOTO MCIONIB30BaHUs ¢ 1opaboTkoid. OTBEpCTHE MOKHO PACTOUUTD JI0 HY>KHOTO Jna-
MeTpa U 00eCIeUnTh ero PacloIoKeHHE 10 EHTPY.

HroroBrie pe3yabTaThl BUOPAIIMOHHON MOCYHO-OYNCTHOW 00pa0OTKU ¥ JeEeKTANH IeTaleii CBEICHHI B Ta0M. 4.



baobuues A. I1. u dp. IxcnepumenmainpHwle UCCIE006AHUA UOPOBOTHOBBIX NPOUECCOE 8 MEXHOTIOUU YMUTUIAUUU Oemanell

Tabnuua 4
Table 4

JlaHHBIE O IPUTOAHOCTH 00PAOOTAHHBIX JACTaNCH IS HambHEHIIIeH YKCIUTyaTaI[ui

Data on suitability of processed parts for further use

Ne neranm u Bu paboueit cpespl Cocrosiane
[Ipuroanst He npuronust [Ipuroanst
¢ 10paboTKOM
Ponuk 1 (6oit abpa3suBHBIX KPYTOB) +
Pouuk 2 (papdoposble mapbl) +
Pomuxk 3 (ITT 15x15)
Ponuk 4 (cTambHbIC TIAPHI)

BruiBoapl. Pe3ynbTaThl IpOBEAEHHBIX SKCHEPHMEHTOB CBUICTEIBCTBYIOT O TOM, YTO NPHU BHOPALIMOHHOW MOEYHO-
OYHCTHOH 00pabOTKe HATSHKHBIX POJIMKOB IOJIMKIMHOBOTO peMHs Hanbosee 3¢ GeKTUBHOI abpa3uBHOI cpenoi sBiseTcs 00
abpa3uBHBIX KpyroB. OUNCTKa B TaHHOW Cpezie MO3BOJIIET AKCILTYaTUPOBATh YTHIM3HPOBAHHYIO AeTaib. [letanu, obpaboran-
Hble B abpa3uBHbIX cpepax [IT 15x15 u B cTanpHBIX mapax, MOTYT SKCIUIyaTHPOBATHCS IIPH YCIIOBUU JOTIOJHHUTENILHOM 00pa-
6oTku. dapdopoBbie mapsl B KadyecTBe aOpa3uBHOM cpebl HeAP(EKTUBHEL, T. K. IIOCIIE COOTBETCTBYIOIIEH 00paOOTKH yTHIH-
3UPOBAHHbBIE JICTAM HEMPUTOJHBI JUIs AKCIUTyaTaluu. B 11e710M, B pe3ynbTaTe UCCIe0BaHUS YCTAHOBJICHO, 4TO 3 U3 4 yTHIIH-
3UPOBAHHBIX JETaJIel IPUTOJHBI [l BTOPHYHOTO HCIIOJIb30BAHHS B IIPOU3BO/ICTBE.
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