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Summary
The article presents a constructive and schematic diagram of a loader-conveyor of hay rolls designed
by the Volgograd State Agrarian University, which is presented in the form of three interconnected
systems: chassis, equipment for grabbing and lifting rolls and hydraulic system with drives for grab-
bing and lifting rolls. From the point of view of the reliability of the unit, its systems are presented as
sequentially connected; the results of studies of replaceable productivity and the main indicators of
reliability of the loader-conveyor of hay rolls are presented: failure times and the probability of fail-
ure-free operation during operation in real conditions of agricultural enterprises.
Abstract

Introduction. Animal hushbandry in the Russian Federation is one of the main branches of agriculture, and
cattle breeding is its most important subspecies. The provision of meat and milk to the population of the
country cannot be successfully carried out without the availability of the necessary amount of high-quality
feed for cattle. The most important feed for cattle is coarse feed, in particular, hay. When harvesting hay,
there is arisk of sgnificant losses not only of feed volumes, but also of its quality, which leads to poor
productivity of animals. The level of feed quality losses is associated to a greater extent with violations of
agro technical deadlines, the fulfillment of which is ensured by the necessary number of machines perform-
ing individual technological operations, their high replaceable productivity and a sufficient level of reliabil-
ity. To increase the productivity and reliability of newly developed machinesto the required leve, it isim-
portant to know the achieved level of these indicators not only in the laboratory, but also in real operating
conditions. The purpose of thework is to assess the performance and the main indicators of reliability of
the experimental sample of the loader—conveyor of hay rolls. Materials and methods. In the preparation of
this work, materials from open source websites, scientific articles and other publications of scientists from
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research ingtitutes and higher educational institutions were used. The object of the study was experimental
samples of a loader-transporter of hay rolls designed by the Volgograd State Agrarian University, the per-
formance of which has been proven by experimentd studies. The methodologica basis for assessing the
reliability indicators of the |loader-transporter of hay rolls was the provisions of probability theories and
reliability of technical systems, as well as regulatory documents. Results and discussion. Hay bale loader
productivity per shift was defined as the total weight of hay bales |oaded onto the loader platform, delivered
and unloaded at the storage location during the shift. The number of rolls was determined based on the re-
sults of timing the work of loaders transporting hay rolls in two farms in the Volgograd region. Based on
the results of timing the operation of the units over four harvesting seasons, the average values of the fol-
lowing indicators of the use of the loader-transporter under study were determined: time for shift mainte-
nance; additional time spent preparing the unit for operation; time spent loading one roll (grabbing, lifting
and lowering aroll of hay onto the platform of aloader-transporter); cycle time; time spent on loading, de-
livering, unloading rolls of hay from the loader-transporter and returning it to the field; the number of trips
and rolls of hay delivered to the storage location per shift of operation of the unit; duration of cleaning, ex-
pressed in shifts; the number of rolls of hay delivered by |oader-transporters to the storage location during
the harvest season; the mass of hay harvested by one loader-transporter during the harvesting season;
changesble performance of the hay bale loader-transporter. The curves of the actua and theoretical density
of the time — to — failure distribution and the resullts of testing the hypothesis of the theoretical distribution
law according to the criterion %2 are presented. Conclusions. According to experimental data obtained asa
result of timing two experimenta |oaders-transporters of hay rolls over four harvesting seasons, it was de-
termined that the number of hay rolls delivered to the storage location by one unit during one shift varied
from 40 to 69 pieces; the number of rolls of hay ddlivered by two loader-transporters to the storage location
during the study was 5978 pieces; The productivity of the loader-transporter of hay rolls varied from 53.02
tkm per shift up to 92.50 t-km. With a total operating time of loader-transporters of up to 6,000 pieces of
hay rolls, the average time between failures of the chassis was 315 pieces, the equipment for gripping and
lifting rolls was 278 pieces, and hydraulic systems with drives for gripping and lifting rolls — 565 pieces,
and aloader-transporter of hay rolls— atota of 352 pieces.

Key words: loader-transporter of hay rolls, probability of trouble-free operation, interchangeable ca-
pacity of loaders.
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AxTyanbHocTh. JKUBOTHOBOACTBO B Poccuiickoit Deepanuu sSBISETCS OJJTHOM U3 OCHOBHBIX OT-
pacieli celnbpCKOro X03sHCTBA, a CKOTOBOJICTBO — BKHEUIIMM ero mojsunoM. (ObecriedeHre HaceleH s
CTpaHBI MSICOM M MOJIOKOM HE MOYKET YCIICIITHO BBITTOIHAITHCS 0€3 HAM4Hs He00X0auMoro o0heMa KopMa
BBICOKOI'O KauecTBa JJIsl KPYITHOI'O POraTtoro ckoTa. BakHeHImm KopMOM JJIsl KPYITHOI'O POraTtoro cKoTa
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SBJISICTCSI TPYOBI KOPM, B YACTHOCTHU CEHO. IIpn 3aroToBKE CeHa BO3HMKAET PUCK CYIIECTBEHHBIX IIOTEPh
HE TOJIbKO 00BbEMOB KOPMOB, HO M €T0 Ka4eCTBa, YTO MPUBOJIHUT K CHIYKEHHIO MTPOYKTUBHOCTH )KUBOTHBIX.
YpoBeHb NOTEPh Ka4ecTBa KOPMa CBsI3aH B OOJIbIIEH CTETICHN C HAPYILEHUSMH arpOTEXHUIECKUX CPOKOB,
BBINIOJTHEHHE KOTOPBIX 00ecnedrnBaeTcss HeOOXOAUMBIM KOJTMYECTBOM MAIIH, BHITIOJIHSIOMINX OTACTbHBIC
TEXHOJIOTMYECKUE OINEpaLliM, UX BBICOKOW CMEHHON MPOM3BOAUTEIBHOCTBIO M JOCTATOYHBIM YPOBHEM
0e30TKa3HOCTU. |11 MOBBIILIEHUS MTPOU3BOAUTENBHOCTH M O€30TKA3HOCTH BHOBb pa3palaThIBAEMbIX Ma-
HIMH A0 HEOOXOJMMOrO YPOBHS BayKHO 3HATh JIOCTUTHYTHI YPOBEHb JAHHBIX TOKa3aTeleil He TOJIBKO B
71a00paTOPHBIX, HO U B PEajbHBIX YCJIOBHSX 3KCIUTyaTauud. Llesib paGoThl — 1aTh OLEHKY HPOU3BOIU-
TEJIBHOCTH M OCHOBHBIX IIOKa3aTesiell 0e30TKa3HOCTH HKCIEPUMEHTAIRHOTO o0pasla IMOrpy3drKa-
TPaHCIIOPTUPOBIIMKA PYJIOHOB ceHa. MaTepuasibl U MeToAbl. [Ipu nmonroroBke HacTosIel paboTs! ObI-
JIM WCTIONB30BAaHbl MaTEPUajbl OTKPBITBIX MCTOYHUKOB CAWTOB, HAYYHBIE CTAThH M JpPYTUe MMyOIHKaluu
yuenbix HUW u Beicnmx y4eOHBIX 3aBeneHnid. OOBEKTOM HCCIeIOBaHHS SBUIUCH DKCIIEPUMEHTAIBHBIC
00pasIpl MOrpy3YrKa-TPAHCHIOPTHPOBIIMKA PYJIOHOB CeHa KOHCTpyKimu Bosnrorpaackoro 'AY, paboto-
CIIOCOOHOCTD KOTOPBIX JOKa3aHa AKCIEPUMEHTAIBHBIMU HCCICIOBAHMAMH. METOOMYECKOH OCHOBOI
OLIEHKH TIOKa3aTtelieil 6e30TKa3HOCTH MOTpy3uMKa-TPaHCIIOPTUPOBIINKA PYIIOHOB CEHa MOCTYKUIIN TOJI0-
JKEHHs TEOpUI BEPOATHOCTEH M HAIEKHOCTU TEXHUYECKHX CHCTEM, a TaKKe HOPMATHUBHBIC TOKYMEHTHI.
PesyabTaTel u 00cyxknenue. [Ipon3BoAUTENHHOCT MOTPY3UHKa-TPAHCIIOPTHPOBIINKA PYJIOHOB CEHA 3a
CMEHY ONpeerslach KaKk CyMMapHasi Macca PYJIOHOB CEHa, MOIPY)KEHHBIX Ha IIaTdopMy MOrpy3duKa-
TPaHCIIOPTHUPOBIIHKA, JOCTABJICHHBIX W BBII'PYKCHHBIX Ha MECTC XPAaHCHUA B TCUCHHC CMCHBI. Komnnue-
CTBO  DYJOHOB  OINpeNe/suloch IO  pe3yibTaraM  XpPOHOMETpaka  pabOThl  IOTPY3YHKOB-
TPaHCIIOPTUPOBIIMKOB PYJIOHOB CEHA B IBYX X03siiicTBaX Bomrorpasackoit obnactu. [lo pesymnpraTam xpo-
HOMeTpaka pabOThI arperaToB 3a YEThIpe YOOPOUHBIX CE30HA OIPEIeICHbI CPEAHIE 3HAUCHUS CIICTYIOIINX
ToKa3aTenell MCIOIb30BaHUS HCCIIENYEMOTo TOTpy34nKa-TpaHCIIOPTUPOBIINKA: BpeMsl Ha €XKEeCMEHHOe
TEXHUUECKOE 00CITyKUBAaHHE; IOTIOIHUTEbHBIC 3aTPaThl BPEMEHH I10 MOJATOTOBKE arperara K padore; 3a-
TpaThl BpeMEHHU IIPH TIOTPYy3Ke OJHOTO PYyJOHA (Ha 3aXBaT, MOABEM M OITyCKaHHE PYyJIOHA CeHa Ha IUIaT-
(opMy MOrpy3uMKa-TpaHCHOPTUPOBLIMKA); BPEMsI LIMKIIA; 3aTPaThl BPEMEHH HA MOTPY3KY, 1OCTABKY, BbI-
TPY3Ky PYJIOHOB C€Ha M3 IMOTPy3UMKa-TPAHCIOPTHPOBIIMKA M BO3BpAILEHHUE €r0 Ha TOJIE; KOIUYECTBO
PENCoB U PYJIOHOB CEHa, IOCTABICHHBIX K MECTY XpaHEHHsI 32 CMEHY palOThbl arperara; NpoAOJDKUTEIb-
HOCTH y60pKI/I, BbIpaXKCHHAsA B CMCHAX; KOJMYECTBO PYJIOHOB CCHA, AOCTABJICHHBIX IOIpPy3UHMKaMH-
TPaHCIIOPTUPOBIIMKAMH 32 YOOPOUHBIN CE30H K MECTY XpaHEeHHs; Macca CEHa, 3arOTOBJICHHOTO OIHHUM
TIOTPY3UYMKOM-TPaHCIIOPTHPOBIIMKOM 32 YOOPOYHBIN CE30H; CMEHHAS IIPOU3BOAUTEIFHOCTh MOrPY34rKa-
TPaHCIIOPTUPOBIIMKA PYIOHOB ceHa. Ha ocHOBe XpoHOMeTpaxka pabOTbI arperaToB AaHa OLIEHKU MOKa3a-
Tenel 0e30TKa3HOCTH TMOTPY34MKA-TPAHCIIOPTHPOBIIMKA PYJIOHOB CeHa: HapabOTKa Ha OTKa3 W BEpOST-
HOCTh 0e30TKa3HOM paboTsl. IIpencraBnensl KkpuBble (PaKTHIECKOM U TEOPETUUECKON TNIOTHOCTH pacipe-
JieNieHns1 HapaOOTKH Ha OTKa3 M pe3yJIbTaThl MPOBEPKH TUIIOTE3bI O TEOPETHUECKOM 3aKOHE PACIIPEeIENICHUS
110 KpUTepHIo °. BHIBOABL [10 SKCIIEPUMEHTATLHBIM JAHHBIM, TIOJTy4eHHBIM B Pe3y/IbTaTe XPOHOMETPaka
JIBYX 3KCIIEPUMEHTAITBHBIX MOTPY3YUKOB-TPAHCIIOPTUPOBIIMKOB PYJIOHOB CEHA B TEUEHHE YEThIpeX y0o-
POUHBIX CE30HOB OMNPEZEICHO, YTO KOJIMYECTBO PYJIOHOB CEHA, JOCTABICHHBIX K MECTY XpaHEHHS OIHUM
arperaToM B T€UYEHHE OJHON CMEHBI pabOTHI BapbUPOBAIOCH OT 40 10 69 MTYK; KOJIMIECTBO PYJIIOHOB Ce-
Ha, JOCTaBJIEHHBIX JABYMS MOIPY3UYMKaMH-TPAHCIIOPTHPOBIIMKAMH K MECTY XPaHEHHs 32 BPEMS UCCIIENIO-
BaHMM, COCTaBWIO 5978 MITYK; MPOM3BOAUTEIEHOCTE ITOTPY3YHKA-TPAHCIIOPTHPOBIIMKA PYJIOHOB CEHA 3a
cveHy mmensack or 53,02 Txm mo 92,50 Txm. Ilpm cymmapHOil HapaOOTKe NOTPY3YHKOB-
TpaHcopTupoBHIHKoB 0 6000 mTyK pyJIOHOB CeHa cpefHss HapaboTka Ha OTKa3 maccu cocraBmia 315
IIT., 00OPYIOBaHUsI 3aXBaTa U MOJbEMa PYJIOHOB 278 IIT. M THAPOCUCTEMBI C IPUBOIAMH 3aXBaTa U HOIb-
€Ma PYJIOHOB 565 IIT., a TOrpy34nKa-TPaHCIOPTUPOBIIHKA PYJIOHOB CE€HA B IIEJIOM 352 MITYK.

Knrwouesvie cnosa: nozpy3uux-mpancnopmuposuux pyioH08 ceHd, 8eposamHoCcG 6e30mKa3-
HOU pabomul, CMEHHAS NPOU3EOOUMENLHOCHb NOZPY3UUKOS.

HutupoBanue. Pannos A. U., JIrobumos P. B., ®enopos A. B., Boponun C. M. Ouenka npou3Boau-
TETFHOCTH U OE30TKA3HOCTH MOTPY3UHKA-TPAaHCIIOPTUPOBIIUKA PYJIOHOB ceHa. M3secmuss HB AVK.
2023. 4(72). 427-440. DOI: 10.32786/2071-9485-2023-04-43.

ABTOpCKMii BKJIaJA. Bce aBTOpBI HACTOSIIEro MCCIIENOBaHHs MPUHUMAIH HEIMOCPEACTBEHHOE YJacTHE B
TUTAHUPOBAHHH, BHITOTHEHUH WU aHAJIM3€ JaHHOTO MCCIeqoBaHMs. Bce aBTOpHI HacTosIIeH CTaThi O3HA-
KOMMJIUCH C TIPE/ICTABICHHBIM OKOHYATEILHBIM BAPUAHTOM U OI0OPHIIH €TO.

Kondaukt uHTEpecoB. ABTOPHI 3asBIISIFOT 00 OTCYTCTBUH KOH(MIIMKTA HHTEPECOB.
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Beenenune. J)KusotHoBoncteo B Poccuiickon denepanuu sBISIETCS OAHOM U3 OCHOBHBIX
OTpacieil CelbCKOro X03sCTBa, a CKOTOBOJACTBO — BaXKHEHIIUM €ro noasuaoM. IIpu atom npe-
uMyIiecTBeHHbIN 00beM msica (38-40 %) u monoka (95-98%) momy4aroT OT KPYIHOTO pOraTtoro
ckora. ObecrieueHre HACEICHUSI CTPAHBl MSCOM M MOJIOKOM HE MOXKET YCHEITHO BBITOIHSITHCS
0e3 HaNTM4uus He0OXOIMMOro 00beMa KOpMa BBICOKOTO KayecTBa JJIsl KPYITHOTO pOraToro CKoTa.

Baxxueilimnm KopMoM JUisi KPYITHOTO POraToro CKOTa sBJsieTcs TpyOblil KOpM, B 4acT-
HOCTH CEHO U3 PA3JINYHBIX MHOTOJIETHUX U OJIHOJIETHUX CESHBIX TPaB, a TAK)KE ECTECTBEHHBIX
CEHOKOCOB.

[Ipu 3arotoBKe ceHa BO3HMKACT PUCK CYIIECTBEHHBIX MOTEPh HE TOJBKO OOBEMOB
KOPMOB, HO U MX KayeCTBa, YTO MPUBOIUT K CHIKCHHUIO MPOIYKTUBHOCTH JXHBOTHBIX [14].
VYpoBeHb NOTEPh KauecTBa KOpMa CBA3aH B OOJIbIIEH CTENEHU C HApYLICHUSIMH arpoTeXHUYe-
CKHUX CPOKOB. BBINONIHEHNE arpoTEeXHUYECKUX CPOKOB YOOPKH CENbCKOXO3IUCTBEHHBIX KYJb-
Typ oOecreynuBaeTcsi HeOOXOAUMBIM KOJMYECTBOM MAIIIMH, BBHIMOIHSIONIUX OTIEIbHBIE TEX-
HOJIOTMYECKUE OINEpaluy, UX BBICOKOW CMEHHOM HPOU3BOAUTEIBHOCTHIO, MUHHUMAaJIbHBIMU
MOTEPSIMU BPEMEHU CMEHBI, B YACTHOCTU M3-3a MPOCTOEB MAIIMH [0 IPUYUHE OTKA30B U HE-
MCIIPAaBHOCTEH UX Y3JIOB U arperaTos.

B cenbckoxo3siCTBEHHBIX NpeanpusaTHsIx Bonrorpaackoil o6nacty npu 3aroToBKe ceHa
HauOoJee paclpoCTPaHEHHO! SBJISIETCS] TEXHOJIOI WS 3ar0TOBKH CEHA C IPECCOBAHUEM €T0 B TIOKU
¥ PYJIOHBI, TaK KaK OHA JI0 HACTOAIIETO BPEMEHH KOHOMHUYECKH 00ocHOBaHa. [Ipu ncmons3oBa-
HHUM TaKOM TEXHOJIOTMU 3arOTOBKU CEHAa TEXHOJOIMYECKUH MPOLECC OTHOCTHI0 MEXaHU3HUPOBaH,
a MOTepH CyXOro BeliecTBa B ceHe cHrkaroTes 10 30-35% [7] u murarenbHbIX BeecTB — B 1.5-2
paza [10]. OngHako 6e3 COBEpIICHCTBOBAHHS CYIIECTBYIOIIMX TEXHOJOTUN M Pa3pabOTOK HOBBIX
TEXHUUYECKHUX CPE/ICTB, B YACTHOCTH JJIs1 YOOPKH CEHA, CIIPECCOBAHHOTO B PYJIOHBI, PELIUTH MPO-
671eMy 3aroTOBKH Ipy0Oro KopmMa B HEOOXOAMMOM 00BEME U BBICOKOTO KayecTBa MpoOsieMaTHy-
Ho. [Ipu 3TOM BHOBB pa3pabaTbiBacMble MAIIMHBI JOJDKHBI UMETh BBICOKYIO IPOM3BOJUTEIb-
HOCTB 33 CMEHY, a TaK)Ke HeOOXOIMMbIi YPOBEHb HaJIeXHOCTH [4, 9].

B Hacrosiiiee Bpemsi B arpolnpOMBIIIIEHHOM KOMILJIEKCE UCIOIb3YIOTCS OTPY3UUKHU-
TPaHCIIOPTUPOBILMKH PYJIOHOB CEHa, Hampumep, pazpadorannsle no narentam 0. H. babin-
ckoro u ap. P® Ne 2047287 (Ony6muxoan 10.11.1995) u Ne 2108022 (OmyOnnkoBaH
10.04.1998). [To10XKUTETFHBIMEA CBOMCTBAMHU JJAHHBIX TPAHCIIOPTHBIX CPEICTB SIBISCTCS MPO-
CTOTa MX KOHCTPYKIMH. OJHAKO OHM MMEIOT CYLIECTBEHHBIH HEJOCTATOK — 3HAYUTENIbHYIO
IOTEPI0O BPEMEHHM Ha Mepexo]l U3 TPAHCIOPTHOIO IOJIOKEHHUs B padouee Ha 3Tame mnepen
HOIbEMOM PYJIOHA, YTO CYILIECTBEHHO CHUXKAET CMEHHYIO BBIPAOOTKY.

[ToBbIIeHNE MPOU3BOJUTEIBHOCTH MAIIMH MIPU BHIMIOJIHEHUH Pa0bOT, B TOM YHCIE MPH
TPAHCIIOPTUPOBKE CEINBCKOXO3ANUCTBEHHBIX I'PY30B, HEPA3phIBHO CBS3aHO C MUHUMH3ALMEH
NOTEPh BpEMEHU CMEHbl. CHM3UTH MOTEPU BPEMEHU CMEHBI BO3MOXHO, HAllPUMEp, 3a CUET
MOBBILICHHUS] YPOBHS O€30TKA3HOCTH MAIIMH, 00ecTeyeHus] P KOHCTPYUPOBAHUHM MAaIIMHbI
TaKol HapabOOTKH JI0 €€ 0TKa3a, YTOObI ee BeIMYrHa ObLla KpaTHOM MepuoIMYHOCTH TEXHUYE-
ckoro oOcmykuBaHusi MamuHbl [11]. B cBsI3u ¢ 3TUM BaKHEWIIMM CBOWCTBOM HAJIEKHOCTH
MalIUH NPU BHIIOJHEHUH KOHKPETHOM CEeNbCKOXO3SMCTBEHHOM orepainuu sBisieTcs 0e30T-
Ka3HOCTh. B mporecce sKcmTyataliuu TEXHUYECKUX CUCTEM HEOOXOAMMO IMOJIEPKUBATh CO-
OTBETCTBYIOUIMH YPOBEHb UX O€30TKAa3HOCTHU [5] U BBICOKYIO CMEHHYIO NPOU3BOJUTEIBHOCTD,
YTO MO3BOJIUT MPH MPOYUX PABHBIX YCIOBHUSAX BBINOIHATH CEbCKOXO035ICTBEHHBIE pabOTHI B
ONTUMAJIbHBIE arpOTEXHUYECKUE CPOKH U TIOBBICUTH 3(P(PEKTUBHOCTH UX UCTIONB30BaHUs [8].

[ToBbICcUTH 6€30TKAa3HOCTH BHOBb pa3pabaThIBa€MbIX MAIIWH J0 HEOOXOJUMOIO YpOB-
HSl HEBO3MOXKHO 0€3 MX HCIBITaHUI B TaOOPAaTOPHBIX M PEAIbHBIX YCIOBHIX AKCILTyaTalHH.
OpnnHako 70 Hayaja MCCIIEOBAaHUM MalIMHBI 110 OLEHKE YPOBHS MOKa3zaTenel ee HaJe)KHOCTH
CIeIyeT ONpPEeNeTUTh HEOOXOUMBIN M JOCTaTOYHBIA 00beM uctbiTanuil [2]. Kpome Toro, mis
MOJIyYEHUSI JOCTOBEPHBIX U JOCTATOYHO TOYHBIX PE3yJIbTaTOB HEOOXOAUMO TaKXKE UCIOIB30-
BaTh METOJbI MAaTEMaTHUICCKON CTATUCTHKH [6].
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B cBsi3u ¢ 3TUM 1enb HacTose paboThl — AaTh OLIEHKY MPOU3BOAUTENHLHOCTH U OC-
HOBHBIM  IIOKa3aTensiM  O€30TKa3HOCTH  SKCIIEPUMEHTAIBbHOrO o0pas3la Morpy3dyHKa-
TPAaHCIOPTUPOBUINKA PYJIOHOB CEHA.

Matepuanbl u MeToabl. [Ipy moaroToBke HacTOAICH PaOdOTHI OBLTH MCTIOIB30BAHBI
MaTepuaibl OTKPHITHIX UCTOYHUKOB CalTOB, HAYYHBIE CTATbU U JIpYrHe MyOJUKalUU YYEHBIX
HUWU u BbicmMX y4eOHBIX 3aBEICHUIA.

1 3 12 8 13 14 7 15

0) Bux cepxy / view from above

Pucynok 1 — Cxema nmorpy34uka-TpaHCIIOpPTHPOBIINKA PYJIOHOB CEHa
Figure 1 — Diagram of aloader-transporter of hay rolls

Pucynok 2 — I[lorpy3uuk-TpaHCIOPTUPOBIIMK PYIOHOB CEHA
Figure 2 — Loader-transporter of hay rolls

OOBEKTOM WCCIIEIOBAHUS SIBUWJINCH JKCIEPUMEHTAIbHBIE OOpaslbl MOrPYy3UHKa-
TPAaHCIOPTUPOBUIMKA PYJIOHOB ceHa KoHCTpykuuu Bomrorpaackoro I'AY (mat. PD Ne
2728961. Ony6nukoBano 03.08.2020. bronmnerens Ne 22) B KoIM4ecTBE ABYX MITYK.

Cxema norpy3urka-TpaHCIIOPTHPOBIIMKA PYJIOHOB CE€HA MpEACTaBIeHa HAa PUCYHKE 1,
a ero (¢ororpadus — Ha PUCYHKE 2.
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PaborocnocoOHOCTh MOrpy34HKa-TPAHCHOPTUPOBIIMKA JOKa3aHa AKCIEPUMEHTANb-
HBIMU HUCCIIEIOBAaHUSIMU.

[Torpy3unK-TpaHCIIOPTUPOBILKK PYJIOHOB CEHA COCTOUT M3 maccu 1, ruardopmsl 2,
OOKOBBIX OOPTOB 3, IPUIETTHOTO YCTPOMCTBA 4, MOTPY304HOTO YCTPOMCcTBa 5, 3aaHero 6opra
6, 3axBaTa 7, BEpXHUX POJIMKOB 8§, HIXKHUX POJIMKOB 9, Hampapisitomux10, ruaponuinH-
npoBll1, peruaros 3axBatal2, Taru 13, peluara norpy3o4Horo ycrpoicrtsa 14, Bpamaromeiics
Oanku 15 u orpanmuuTes 3axpata 16.

B kauecTBe 3HEpPreTM4eCcKOro CpejcTBa MOIPY3YMKA-TPAHCIOPTUPOBIIMKA PYJIOHOB
ceHa ucroJib30Bascs Tpaktop MT3-82.1.

PaboTaet morpy34nk-TpaHCIOPTHPOBILUK PYJIOHOB CEHA CIEAYIOIIUM 00pa3oM.

Jlo Havana morpy3ku pyJOHOB C€Ha C IMOJIsI, HA KOTOPOM PYJIOHBI C€Ha YJIOKEHBI psi-
JlaMH, [TOTPY34HK-TPAHCIOPTUPOBIIMK MEPEBOAT U3 TPAHCIIOPTHOTO IMOJIOKEHUS B padouee,
4TO 00ecreurBaeT NapauieIbHOE JBUKEHHE 10 MO0 YHEPTeTUYECKOT0 CPEACTBA, HAIIPUMED,
tpakTopa MT3-82.1 u norpy3unka-TpaHCIOPTUPOBIIMKA.

3areM MOrpy304HOE YCTPOMCTBO 5 C MOMOUIbIO THIAPOCUCTEMBI SHEPreTHYECKOrO
CPEJICTBA OIYCKAeTCsl 10 KOHTAKTa C MOBEPXHOCTHIO MoJisi. OJJHOBPEMEHHO C 3TUM 3axBaT 7
MOTPY304YHOTO YCTPOMCTBA 5 BBIABUraeTCs Brepesa Ha paccrosiHue S, pasHoe 0,5-0,6 nuamer-

pa pynona Dpyx. (pucynok 3).

PI/IC}’HOK 3- HanpaBﬂeHHe ABWKXCHUS IMMOTPY30YHOTO YCTpof/’ICTBa B ITPOLICCCC MOIPY3KU PYyJIOHA
Figure 3 — The direction of movement of the loading device during the loading of the roll

OrnepaTop HampaBJISIET MATUHHO-TPAKTOPHBIN arperaT TaKuM 00pa3oM, 4TOOBI PyJIOH
pacroJyiarajicsi MeXJy HaIlpaBJsSIOMUMH TOTPY3YHKa 5 B TMEPEBOJAUT PYKOATHh THAPOPACTIPE-
JIETUTEN Ha «omyckanuey. [Ipu 3TOM MTOKA THAPOUMIMHIAPOB 11 BTIATMBarOTCA, BO3IECH-
CTBYSl Ha pblYard 3axBara 7 W IMOBOPA4YMBasi €ro MOJ YIJIOM OTHOCHUTENIbHO OCEH BEPXHUX PO-
JUKOB § 10 MOMEHTa, KOrja OHM ynpyrcs B Hampasistoue 11. Ilorpy3umk 5 Taxxke yxe

432



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

Ne 4(72), 2023

OIYCTHUTCSI, @ 3aXBaT 7 MPOJOJDKUT JBH)KEHUE, NOATATUBAs PYJIOH HA MOrpy34yuK 5. 3arem
OCH HayHyT TOJIKaTh pblYard Morpy3uvka 14, 3acTaBiisisi TEM CaMbIM €ro MOAHSATH PYJIOH U
MoJIaTh €ro Ha miIaTgopmy 2, a pyJoH CKaTUTCs Mo miatgopme 2 K 3agHemMy 60pTy 6 TpaHc-
MOPTUPOBUIUKA.

[Tponiecc morpy3ku CleAyIOIHUX PYJIOHOB CEHA IOBTOPSETCA. 3aTEM MPUIEIHOE
YCTPOMCTBO 4 MEPEBOJST B TPAHCIOPTHOE MOJIOKEHUE. PyJIOHBI CEHa AOCTaBIAIOTCS K Me-
cTy XpaneHnus. Ha mMecre pa3rpy3ku pyJoHOB CeHa 3aJHUi 0OpT 6 OTKPHIBAIOT, IIPH OITYC-
KaHUHU KOTOPOTO €ro yAEep>KMBAKOT MPU MOMOIIM 3aKPEIJICHHBIX LENeld B MOJABEIICHHOM
MOJIOKEHUH TaKuM 00pa3om, 4ToObl OH MOT 00pa30BaTh paMily, IO KOTOPOM PYyJIOHBI CKa-
THIBAIOTCH.

IToka3zarenu IIPOU3BOAUTEIBHOCTH 51 0e30TKa3HOCTU IIOTPY3YUKOB-
TPaHCIIOPTUPOBILKKOB PYJIOHOB CEHAa ONPEIEISUINCh HA OCHOBE PE3YJIbTaTOB XPOHOMETPAXKa
uX paboThl B TEYEHHE YEThIpeX YOOpOoUHbIX ce30HOB (2020-2023 rr.) mpu norpy3ke pyJIoHOB
ceHa co cpeaHeil maccoit 147 kr, chopmupoBaHHBIX mpecc-oadopmmkamu [1P-110M, u
TPAaHCHIOPTUPOBKE Ha Kpail mois. [Ipu 3ToM nepBbiil MOTPy3YMK-TPAHCIIOPTUPOBLIUK PYJIOHOB
ceHa ucroinb3oBaiics B «AK/D/X «Ky3nenosckas» MnoBIuHCKOTO paiioHa, a BTopoit — B U1
Anmazona I1. K. Kymbeunkenckoro paiiona Bonrorpaackoii obnactu.

Meronuyeckoii OCHOBOM  OLIEHKM IOKa3aTenedl 0e30TKa3HOCTU MOrpy3dHKa-
TPAHCHOPTUPOBUIMKA PYJOHOB CEHA IMOCIYXWIM IOJOXKEHHS Teopuid BeposTHocTed [1] m
HAJeKHOCTH TEXHUYECKUX cucTeM [5, 6, 9, 12, 13], a Take HOpPMAaTUBHBIE JOKYMEHTBI
(I'OCT 27.002-2015. HagexxHocth B TexHuke. Tepmunbl u onpenenenus. M.: CtanaapTuH-
dopmM, 2016. 22 c. u 'OCT 18322-2016. CucreMa TEXHUYECKOTO OOCITYKUBAaHUS U PEMOHTA
TexHukH. Tepmunsbl u onpenenenus. M.: Cranmaptundopm, 2017. 16 c.).

PesyabTarsl u o0cy:kaenue. [Ipon3BoIuTENEHOCTS NOTPY3YUKA-TPAHCIOPTUPOBIIMKA
PYJIOHOB ceHa 3a cmeHy W, (T'KkM) ompezensigach Kak cyMMapHas Macca pyJIOHOB CeHa, To-
TPY’KEHHBIX Ha TIATHOpMy MOTPY3UHKA-TPAHCTIOPTUPOBILNKKA, TOCTABIEHHBIX U BBITPYKEH-
HBIX Ha MECTE XpPaHECHHS B TCUCHHUE CMEHBI:

Wou = Z.23 muLy, (D

rje M — mMacca OfHOro pyJoHa, T; Np — KOJIMYeCTBO PyJIOHOB, JOCTaBIEHHBIX B T€UEHHE CMEHBI K Me-
CTYy XpaHeHwUs, IT., Lj — paccTosHuE MepeBO3KU PyJIOHOB, KM.

KomuuectBo pynonos (Np) u paccrosiHue nepeBos3ku pynoHos (Li) ompenensuce mo
pe3ynbpTaTaM XpOHOMETpaka padOThl MOTPY3YHMKOB-TPAHCTIOPTUPOBIIMKOB PYJIOHOB CEHa B
JIBYX XO3sIICTBax.

Cpennue 3HaYSHHS COCTABIISIFOIINX 3aTPaT BPEMEHU CMEHBI, 3aBUCUMBIX OT TEXHOJIOTUH
yOOpKH PYJIOHOB CEHA C KCIIOJIB30BAaHHEM HCCIIETYEMOTO MOTPYy3UHKa-TPAHCIIOPTUPOBIINKA,
MOJTyYCHHBIE B PE3yIbTaTe XPOHOMETPaXKa arperaToB 3a 4YeThlpe YOOPOUHBIX CE€30HA, TIPEACTaB-
JIeHbI B Tabmie 1.

W3 nanHbIX, MpeacTaBIeHHbIX B Ta0M. 1, cienyer:

- 33 BCE I'0JIbl UCCJIEIOBAHMI 3aTpaThl BPEMEHU HA 3aXBaT OJIHOTO PYyJIOHA CEHa, Ha €ro
MOIBEM U ONMYyCKaHHWE Ha TUIAT(HOpMy MOTPY3UHMKa-TPAaHCTIOPTHPOBIIMKA O€3 ydeTa BpeMEHU
Ha TOJIhE3]] arperaTa K pyJoHy IPUMEPHO OJMHAKOBHI JIJIS1 HCCIEAYEMbIX 00BEKTOB;

- 3aTpaThl BPEMEHH Ha TOTPY3KY, TOCTaBKY, BRITPY3KY PYJIOHOB CE€HA M3 MOTPY3UHKa-
TPaHCIOPTHUPOBILHMKA U BO3BpalleHre ero Ha nosie coctaBwid 0,7 4 u 0,56 4 COOTBETCTBEHHO
JUIsL TIEPBOTO M BTOpOro arperara. OTiiMyue 3aTpaT 3TOrO BPEMEHHU CBS3aHO, B OCHOBHOM, C
paccTosTHUEM TPAHCTIOPTUPOBKH PYJIOHOB CEHA C TMOJISI K MECTY UX XPaHCHHSI.
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Ta6Jmua 1- Pe3yJ‘II)TaTI>I XpOHOMETpaAXa UCITOJIb30BaAHNA arperaTtoB B TCUCHHUEC CMCHbI
Table 1 — Results of timing the use of units during a shift

Uccnenyemslii mokaszatens /

Ne nmorpy3unka-
TPaHCIIOPTHUPOBIIUKA PY-
noHoB ceHa / No. of hay

transporter and returning it to the field, h

me spent on loading, delivery, unloading rolls of hay from aloader-

Test parameter bal e | oader-transporter
1 2

3arparsl Bpemenn Ha ETO, u / Wasting time on THIS,h 0,40 0,33
JlononHHTENBHBIE 3aTPaThl BpEMEHH Ha MOATOTOBKY arperara K padore, 024 026
v / Additional time spent on preparing the unit for operation, h ' '
3aTpaTel BpeMEHH TIPH T10- 3axeam / capture 0,0028 0,0026
TPy3Ke OJHOTO PYJIOHA, U / noowvem / climb 0,0030 0,0030
Time spent loading oneroall, h |onyckanue /lowering 0,0023 0,0022
Bpewms nukina morpyskw, 1 / Loading cycletime, h 0,023 0,021
3aTpaThl BpeMEHH Ha MOTPY3KY, JOCTaBKY, BHITPY3KY PYJIOHOB CEHA M3
MOTPy3YHKa-TPAHCIOPTHPOBINKKA ¥ BO3BpAIllEHHE ero Ha moste, 4/ Ti- 0,70 0,56

B Ta6mn. 2 npeaACTaBJICHbI CPCAHNC 3HAYCHUA MoKa3aTejiel MCIOIb30BaHMs ABYX HC-
CIICAYCMBIX IIOTPY34YHUKOB-TPAHCIIOPTUPOBIIHUKOB PYJIOHOB CC€HA, IMOJYYCHHBIC B PC3YJILTATC

XPOHOMCETpPaA)Xa arperaToB 3a YCTLIPC Y60p0‘lHHX CC30Ha.

Tabmuma 2 — [loka3aTenu UCIIOIb30BaHUS OTPY3YHKOB-TPAHCIIOPTHPOBIIUKOB
Table 2 — Indicators of use of |oader-transporters

Hccnemyemsiii mokazarens /

No. of hay bale |oader-transporter

Ne morpy34rka-TpaHCIOPTHPOBIIUKA PYTIOHOB ceHa /

1

2

Test parameter T'ox uccrniemosanuii / A year of research

1 2 3 4 1 2 3 4
Komuectro peiicos 3a cmeny / Number of flights 8 10 10 9 111131 13| 14
per shift
KosnidecTBo pyJIOHOB CeHa, I0CTaBIICHHBIX 32
cMeHy K Mecty xpanenws, mt. / Number of rollsof | 40 | 48 50 | 47 | 55 | 62 | 65 | 69
hay delivered to the storage | ocetion per shift, pcs.
Hpoz[_OJDKI/IT_eJILHOCTL ybopkwu, cmeH / Duration of 11 | 13 12 101141 15 16| 16
cleaning, shifts
KosnuecTBO pyJIOHOB CEHa, JIOCTaBICHHBIX 32
yOOpOUHBI CE30H K MecTy XpaHeHus, mt. / Num- < o | o | g S
ber of rolls of hay delivered to the storage location g © § S ~ |3 g =
during the harvest season, pcs.
Macca ceHa, 3aroTOBJICHHOTO OJTHUM TIOTPY34H- ©
KOM-TPaHCIIOPTUPOBIIMKOM 32 YOOPOUHBIH CE30H, § g § § § § § N
T/ Weight of hay harvested by one loader- 3|5 g ] g @ g-, §
transporter during the harvest season, t
PaccrosiHue mepeBo3kH PYIIOHOB CeHa, KM / Dis- 082|074 077 | 098|068 | 065|060 057
tance of transportation of hay rolls, km
TIpoun3BOIMTENBHOCTD IOTPY3YMKa-
TPaHCIIOPTHUPOBIIMKA PYJIOHOB CEHA 32 CMEHY, S| 8 & 81 8|88 | Q|83
TKM. / Productivity of the loader-transporter of BB o Bl L 8| 5|9
hay rolls per shift, t-km
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W3 naHHbIX, IpeACTaBIEHHBIX B Ta0IHIIE 2 CIEAYeT:

- KOJIMYECTBO PYJOHOB CEHA, JIOCTaBJICHHBIX K MECTY XpPaHEHHUS B TEUECHHE OJHOU
CMEHBI pabOoThI MOTPY3YHKA-TPAHCIIOPTHPOBIIKKA, BapbupoBaiochk oT 40 mo 69. Ilpu sTom
BTOPOI MOTPY3YHK-TPAHCIOPTUPOBIIUK JOCTABIISIT PYJIOHOB CEHA K MECTY XpaHEHUS OOJbIIIE,
YeM MepBbIil. DTO CBSI3aHO ¢ MEHBUINM PACCTOSIHUEM TPAHCIOPTHUPOBKU PYJIOHOB CE€HA C TOJIS
K MECTY UX XPaHCHUS,

- 3a YeThlpe YOOPOUYHBIX CE30Ha J[Ba MOrPYy3YMKa-TPAHCIOPTUPOBIIUKA TOCTABUIN K
MeCTy XpaHeHus 5978 pynoHOB ceHa ¢ obmieit maccoii 878,776 1. CpenHsisi Macca OJTHOTO Py-
JIoHa cocTaBuia 147 xr;

- MPOU3BOJIUTEIBLHOCTh MEPBOr0 MOrPYy3UMKa-TPAHCIIOPTUPOBIIKMKA PYJIOHOB CEHa 3a
cMeHy u3Mensack ot 53,02 T-km 10 67,89 1-kM, a BToporo — ot 76,95 1'km 110 92,50 T°kM.

[Ipu oneHke ypoBHS 0€30TKA3HOCTH MOTPY3UMKa-TPAHCIIOPTUPOBIIHUKA PYJIOHOB CEHA
OH OBUT TMpeACTaBlIeH B BUAE CTPYKTypHOH cxeMbl (pucyHok 4). Ilorpy3uuk-
TPAHCIIOPTUPOBIIUK PYJIOHOB C€HA BKJIIOYAECT TPU CUCTEMBI: I1IaCCH, 000OpPYAOBAHHE 3aXBaTa U
noJbeMa PYJIOHOB U THAPOCHCTEMY C MPHUBOJIAMHU 3aXBaTa U MOJbEMa PYJIOHOB, KaXas U3
KOTOPBIX COCTOWT U3 Y3JI0B, COOPAHHBIX U3 JICTAJICH U CTAHJAPTHBIX U3JICITHHA.

Horpy 19mK-TPascnop rupoBmuK py.ioHos cena |

. | aveu (bopydosanne saxsama Vudpocucmenta ¢ npuasdady
TEMb <, i
o M HOdBEMA PYIONOS JAXEIMA H ROTBEMD PVIONGE
1 l - - ——

Pucynok 4 — CTpykTypHas cxema Morpy34iKa-TpaHCIIOPTUPOBIIUKA PYJIOHOB CEHA
Figure 4 — Block diagram of aloader-transporter of hay rolls

YpoBeHb 0€30TKAa3HOCTH MOTPy3uHKa-TPAHCIOPTUPOBIIMKA PYJIIOHOB CEHA OLIEHHUBAJI-
Csl KaK B LIEJIOM, TaK U 10 OTJEJbHBIM €70 CHCTEMaM.

PaccmaTpuBast morpy3unK-TpaHCHOPTHUPOBIIMK PYJIOHOB CEHA, €r0 CUCTEMBI U Y3JIbl C
TOYKH 3pEHHs] OLEHKH MX YPOBHsS O€30TKAa3HOCTH, BBIOpAJM JIBa OCHOBHBIX IMOKa3aTems —
HapaboTka Ha oTKa3 { , 1 BeposTHOCTL Ge30TKa3HOM paboThl P(t).

B cooTBeTcTBHM CO cXeMOM, MpeAcTaBIeHHOW Ha pUCyHKe 4, maccu, o0opyaoBaHue
3axBara U MOABEMA PYJIOHOB M THIPOCUCTEMA C IIPUBOAAMM 3aXBaTa U MOJbEMA PYJIOHOB I10-
rpy34MKa-TPaHCIOPTUPOBIINKA MPEACTABIEHBl C TOUYKH 3pEHUS MX pabOThl KaK Mapaielb-
Hple cucteMbl. OpHako C TOYKM 3pEHMsS] OLEHKM HAJSKHOCTH  IOrpy3dyHKa-
TPAHCIIOPTUPOBILKKA JaHHBIE CUCTEMBI MOCIIEI0BATEIbHO COEJUHEHBI, TAK KaK OTKa3 OJHOMI
U3 HUX IPUBOJMT K OTKa3y arperata B LI€JIOM. AHAJIOTUYHO NP OLIEHKE HAJE)KHOCTH KaX 101
U3 CUCTEM €€ y3JIbl (C TOUKH 3pEHHUs HaIe)KHOCTH) TaKKe COeIMHEHBI MOCIIEI0BATEIbHO.

Yucno MaluH, TOCTaBJICHHBIX MO HaOMIO/IeHUE MPHU OLIEHKE CPEeIHUX IoKa3aTelnei
HAJI)KHOCTH, PaBHO:

N =y-f,/t, 2

rie y — ko> duIEenT; t — IpoomKUTENEHOCTS Habmonennit; {o— cpennss HapaGoTka Ha OTKa3.
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Bennunna xkoaddunuenta y omnpeznensercs B 3aBUCUMOCTA OT TOUYHOCTH U JOBEPH-
TEJIbHON BEPOATHOCTH.
[Ipu oTHOCHUTENBHON OmMOKe cpeaHeld HapaOoTku Ha oTka3 0 = (0,2, OTHOCHUTEIBHOMN

BEPOATHOCTH OLICHKM IIOKa3aress Hagexnoctd B = 0,8, cpenneil HapaOGoTKu Ha oTKas {5 =

320 wmrT. (manHast HapaOOTKa Ha OTKAa3 B MITYKAaX 3arpyKEHHBIX PYJOHOB CE€HAa B MOTPY3UHK-
TPAHCIOPTUPOBIIUK MOTYYEHA UCXOJ U3 MPEABAPUTEIBHBIX 3KCIEPUMEHTAIBHBIX UCCIIEI0-
BaHUU B yCJOBHX J1a00paToOpyu) MOJIYYUM, YTO JOCTATOYHO MOCTABUTH MOJ HaOmroaeHue 2
arperara.

[To pesynpTaTam 3KCHEPUMEHTAIbHBIX MCCIEIOBAHUM, MOJIYYCHHBIX HA OCHOBE XpO-
HOMETpaka pabOoThl JBYX MOTPY3UUKOB-TPAHCIIOPTUPOBIIUKOB HOBOM KOHCTPYKIIMU B TEYe-
Hue 4 yOOpOYHBIX CE30HOB C cyMMapHOW HapaboTkoil 10 6000 pyaoHOB, OBUIH COCTABIIECHBI
CTAaTHCTUYECKUE PAbl MH(GDOpPMAUA HAPAOOTKH JI0 OTKA30B, KOTOPBIC MOCITYKUIU OCHOBOM
JUISL pacueTa HeOOXOAMMBIX IMOKa3aTeseil 0e30TKa3HOCTH.

KonuyectBo  uHTepBanmoB  cratuctuueckoro psga Ny amg morpysduka-
TPAHCTIOPTUPOBILKKA PYJIOHOB CEHA onpeaesiu mo Gopmysne [6]:

n, =M, €)

riae M; — cyMMapHOE KOJMYECTBO OTKA30B IMOTPY3UMKa-TPAHCIOPTHUPOBIIKUKA PYIOHOB CEHA MEPHO
HCCIIEIOBaHUH.

B Hacrosimeir pabore HapaOOTKy Ha OTKa3 ONpPEACSUIM B LITYKax PYJIOHOB CEHa,
yOpaHHBIX C MOJISI TOTPY3YUKOM-TPAHCIIOPTUPOBIIMKOM PYJIOHOB CEHa.

Pacnipenenenne HapaOOTKM Ha OTKa3 pacCMaTpUBAEMbIX CHCTEM IOTpy3dyHKa-
TPaHCIIOPTUPOBILKKA [IPEICTABICHO B TabmuIe 3.

Tabnuna 3 — CraTucTuyeckre JaHHBIE 10 HapabOTKaM Ha O0TKa3 CUCTEM MOTpy3dHKa-
TPaHCIIOPTHPOBIINKA PYJIOHOB CEHa MpH CyMMapHoi HapaboTke 10 6000 mTyK pyJIOHOB CeHa
Table 3 - Statistical data on the operating time for failure of the systems of the |oader-transporter of
hay rolls with atotal operating time of up to 6,000 pieces of hay rolls

Cuctema / System HapaboTtka Ha oTka3, mrt. / Time to failure, pcs.
380 251 548 152 260 221 303
[laccu / Chassis 148 288 425 428 333 264 524

175 408 294 271 - - -
ObopynoBaHue 3axBaTa U 291 441 317 268 261 252 264

TOTbEMA PYIIOHOB / 312 174 260 200 444 167 223
Equipment for grabbing
and lifting rolls 195 229 474 350 271 176 -

Tunpocucrema ¢ mpusoa- | 35q 252 884 674 820 458 281
MU 3aXBaTa U IoAbEMa

pynonos / Hydraulic sys-
tem with drives for grab- 679 493 780 - - - -
bing and lifting rolls

B mpouecce skcnepuMeHTANbHBIX HCCIENOBaHUN 3adukcupoBano 48 0TKa30B
IBYX IOTIPY34YMKOB-TPAHCIIOPTUPOBIIUKOB PYJIOHOB CEHA IIPU MUCIIOIB30BAHUU UX 10 CYyM-
mapHo# HapaboTku 6000 MTYK pyJTOHOB CEHA.

Ornpeneneno, 4To cpefaHsis HapaboTKa Ha OTKa3 maccu cocraBmia 315 mT., o6opymo-
BaHMsI 3aXBaTa U MOJbeMa PYJOHOB 278 IIT. ¥ TUAPOCUCTEMBI C MPUBOJAMU 3aXBaTa U MOb-
eMa pyJIoOHOB 565 mIT., a MOTpy3YrKa-TPaAaHCIIOPTUPOBIIMKA PYJIOHOB CEHA B 1IeJI0M 352 MIT.
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Jns nanbHERIINX pacyeToB 10 3aBUCUMOCTH (3) MOTy4MIHd, 9To n, = 6.

B Tabuuiie 4 npeacraBieHbl pe3ysibTaThl pacyera MIoTHOCTH pactpeneneHus fo(No) u

BEPOSTHOCTH Oe30TKa3HO# paboThl Py(No) 1Mo craTuCTHYeCKMM JaHHBIM U TEOPETHUECKOU
wiotHoctu pacupenencaus fr(Ng).

Tabnuma 4 — Pe3ynbTaTsl pacdera IUIOTHOCTH pacTpeAeNieHIsI 1 BEPOSATHOCTH
0e30TKa3HON pabOTHI MOTPy34YHKa-TPAHCIIOPTHPOBLINKA PYJIOHOB CEHA
Table 4 — Results of calculation of distribution density and probability of trouble-free operation of the
loader-transporter of hay rolls

HuTepBan
HapaboTKH, mT. / m | Im No | fo(Ng)20° | Po(Ng) | fr(No) 10°
Operating time interval, pcs.

0 - 1000 6 6 500 0.118 0.882 0,026
1001 — 2000 12 18 1500 0.275 0.608 0,230
2001 — 3000 10 28 2500 0.235 0.373 0,255
3001 — 4000 8 36 3500 0.157 0.216 0,184
4001 - 5000 6 42 4500 0.090 0.098 0,109
5001 — 6000 5 47 5500 0.075 - 0,058

[To maHHBIM TAOIUIIBI 4 TIOCTPOCHBI 3aBUCUMOCTH (pakThueckoi fo(No) u TeopeTrnye-
ckoii fr(Ngi) mutoTHOCTH pactpeseneHust (PUCYHOK 5).

e 0,3
=
£ 025
£

.nl?

015

0,1

0,05

0 ] ] | |
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N, wim,

Pucynok 5 — Kpussie GpakTriyeckoil 1 TeopeTHUECKOH MIOTHOCTH pacpeieieHns] HapaOOTKH Ha OTKa3
Figure 5 — Curves of actual and theoretical time-to-failure distribution density

IIpoBepKy rumoTe3sl O TEOPETUUECKOM 3aKOHE PaCIpeAeIICHHAs] IPOBOJWIN IO KPUTE-
puto x°. Ilo pacueram X XZ = 5,631. Torga mipu yucie crenened cBoOOAbI, I =3 BEPOATHOCTH
COBIIAQJICHUSI TEOPETHYECKOTO 3aKOHA C HKCIIEPUMEHTAJIbHBIMHU JTAHHBIMU P(XZ) =0,15.

Jns norapupMuUUecKU-HOPMAJIBHOTO 3aKOHA TEOPETHYECKHE 3HAYEHUsS IJIOTHOCTH
pacnpeneneHus ONpeaesroTCs 0 3aBUCUMOCTH:

i [_ iiu?ig;_fzf]
fWo)={ wavrme W, =0,b>0,—®<a <+
0 W, =0,

(4)
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[TapameTpsl BBIOPAHHOTO 3aKOHA PACIPEEICHHUS TCOPETHUECKUX 3HAUEHUH TIOTHO-
CTH pacHpe/eNieHns OIICHUBAIOTCS METOA0OM MaKCHMaIbHOTO MPaBAONOI00US:

&= =2} InWy

b = Jﬁzf;unwm — = Ti(InWy)* .
®)

Omnpeneneno,uto @ = 54 wu b = 0,57.

B cnywyae ompeneneHusi 3aKOHOB paclpelielieHus HapaOOTKHW Ha OTKa3 BBIOPAHHBIX
CUCTEM MOIPY3YMKa-TPAHCIOPTUPOBIIMKA PYJIOHOB CEHa C YYETOM HUX MOCIIEI0BaTEIbHOTO
COeIMHEHUs (C TOUYKU 3PEHUSI HAJEKHOCTH) BEPOSTHOCTh OE30TKa3HOM pabOThI arperara Mo-
&KeT ObITh paccuuTaHa 110 3aBUCUMOCTH:

P(t) = X1 Pi(D). (6)

B orom ciywae P(t) morpys3ymKa-TPAHCHOPTHUPOBIIMUKA PYJIOHOB ceHa Oyrier
MPEJICTaBIISITh KOMIO3HUIIMIO 3aKOHOB paclpeieNieHus: TPEX ero CUCTeM, KOTOPbIE MOTYT OBITh
KaK OJIMHAKOBBIMM, TaK U Pa3JIMYHbIMHU.

BoiBoabl. [Io 3xcriepuMeHTaNbHBIM TAHHBIM, MOJYYEHHBIM B PE3YyJIbTaTE XPOHOMETpaxa
JBYX 3KCII€PHUMCHTAJILHBIX IOTPY3YMKOB-TPAHCIOPTHPOBIIUKOB PYJIOHOB C€HAa B TCUCHUE YETHI-
pex yOOpOUYHBIX CE30HOB, OIMPENENICHO, YTO KOJHYECTBO PYJIOHOB CEHA, TOCTABICHHBIX K MECTY
XpaHEHHs] OJHHUM arperaroM B Te4YeHWE OJIHOW CMEHBl paboThl, BappupoBanoch oT 40 mo 69
HITYK; KOJINYECTBO pyJIOHOB ceHa, JIOCTaBJIICHHBIX JBYMs MOrpy34MKaMHu -
TPAHCIIOPTUPOBIIUKAMU K MECTY XpaHEHHsS 3a BpeMs HCCIEIOBAHUM, cOCTaBUiO 5978 mTyk;
MNpOU3BOAUTCIIBHOCTD MOTPY34YUKA-TPAHCIIOPTUPOBHINKA PYJIOHOB CCHA 3a CMCHY U3MCHAIACh OT
53,02 t'xm 10 92,50 T°KM.

[Tpu cymmapHO# HapaOOTKe MOTPY3UUKOB-TPAHCHOPTUPOBIIMKOB 710 6000 mTYK PYyJIOHOB ce-
Ha CpeHssA HapaOOTKa Ha OTKa3 MIAacCH cocTaBmwiia 315 mit., 000opy10BaHMs 3aXBaTa U MOJAbeMa PyJio-
HOB 278 WIT. U TUAPOCUCTEMBI C IPHUBOJAMHU 3aXBaTa U MOAbEMA PYJIOHOB 565 WIT., a MOrpy3yHKa-
TPAHCIIOPTUPOBILKKA PYJIOHOB CEHA B LIeJIOM 352 T.

Conclusions. According to experimental data obtained from the timekeeping of two experi-
mental |oaders-transporters of hay rolls during four harvesting seasons, it was determined that the
number of hay rolls delivered to the place of storage by one unit during one shift of work ranged from
40 to 69 pieces; the number of hay rolls delivered by two transport loaders to the place of storage dur-
ing the studies amounted to 5978 pieces; the capacity of the loader-transporter of hay rolls per shift
varied from 53.02 t-km to 92.50 t-km.

With atotal operating time of loaders-transporters up to 6,000 pieces of hay rolls, the average
time between failures of the chassis was 315 pcs., equipment for gripping and lifting rolls 278 pcs.
And a hydraulic system with drives for gripping and lifting rolls 565 pcs., and a loader-transporter of
hay rolls as awhole 352 pcs.
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