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AHanMu3 U CHUKeHHMe MexXxaHUuUYeCKHUX
BO3[EeHUCTBMHX HAa KypHUHOe UL 0

NpPU TPAHCNOPTUPOBKE U COPTUPOBKE
B NepBUMYHOMN cUcTemMe cb6opa

Butanui Bnagumuposuu Kauypuu', Muxaun BenmammHoBu4 3aneBanos?
'0Y BO «HO>kHO-YpasibCKMI TeXHONOrnYeckuin yHuepcutet; 2erbOY BO «HOyHO-YpanbCKuUi rocyAapCTBEHHbIN arpapHbIi YHUBEPCUTET»

AHHOmauus: CoxpaHeHue Ues10CMHOCMU CKOpJyNnbl HAa Bcex 3manax mexHoJs10eu4eckozo Uukaa npousBodcmaba suy, s6nsemcs
KJ1toueBoiM (hakmopomM 3KOHOMUYeCKol 3agpgpekmubBHocmu suuyHo2o nmuueBodcmBa. Lenvio uccnedoBarnus 56a810Cb UlydeHue
B03MOXHOCMU CHUXeHUe ydapHbix Hazpy30kK (nepeepy3ok) Ha KypuHvle aliua 6 cucmeme ux c6opa u ynako6ku Ha coBpemeHHOM
npednpusmuu. NccnedoBarHus npoBodunuce 6 ceHmsbpe 2025 2. Ha AO «[Imuuegabpuka YensbuHckas» 6 NMUYHUKAX C KJle-
mouHviM 06opydoBaHuem poccutickoeo (KOH) u Hemeuykozo (Big Dutchman) npouszBodcmaBa, ¢ ucnoav3oBavuem 3/1eKmMpoOHHO20
aKcesiepoMempu4eckoz20 CeHCopa «3J1eKmMpoHHoe AUUO0»; Hazpy3Ku Buipaxanuce 6 eduHUUAX yckopeHus c6060dHoz0 nadeHus (g).
B xode MoHUmMopuHaa 6vi10 ycmaHoB/1eHO, YMo HA pa3IUYHbIX Y3/1aX nepedavu Siua c 1eHMol Ha JieHmy Uau ¢ 1eHMvl Ha HAKo-
numeJsibHvIl cmMoa gukcupytomcs nepeepysku om 30g do 130g u 6onee. Mpu amom ydapHas Haepy3ka 6 90-100g yxe npubodum
K Budumoli Haceuke Ha ckopayne, a Bo3delicmBus cunoti 6 60-70g mozym Bvi3viBamb CKpbimble MUKponoBpexxdeHus (<naymuHKys»),
Komopvle npu danvHeliueld mpaHcnopmupoBke npoBouupyom nojHoe paspyuieHue ckopynol. Haubonvuiue pucku noBpexadeHus
CKOp/lynbl Hab1100aomcs Ha MexHO/102U4ecKUX JUHUIX ¢ 60buUMU nepenadamu Bvicom mexdy mpaHcnopmepamu, HenpaBuip-
Houi pezaynupoBkoli unu omcymcm@uem ome6oLiHUKOB, a makxxe C HEHACMPOEHHbIMU Y31aMu yNakoBoYHbIX U COpmuUupoBoYHbIX
MawuH. Ha ocHoBe pe3ynomamoB cpopmynupoBaHvl KOHKpemHble mexHu4eckue peKkomeHdauuu dns cayxeé enaBHozo uHxeHepa u
npousBodcmBa, BvinoHeHUe Komopubix N03601Um CHU3UMb MexHo102u4ecKuli 6ol U Haceyky Suu, MUHUMU3UpoBame npemeH3uu
nompebumesieli U noBvicumeo o0buiUli Gvixod moBapHoi npodykuyuu. MMoayvyeHHvle daHHbIe UMem NPakmuyeckyo ueHHocmo das
WIUPOKO20 Kpyea UYHbIX Npednpusmuil.

KmoueGBvle cnoBa: suuyHoe nmuueBodcmBo, aliuecbop, MexaHuyeckue Bo3delicmBus, noBpexdeHue ckopaynol, KayecmBo [iua,

3J1IeKMPOHHbIL CeHCop, mpaHcnopmepHoe o6opydoBaHue.
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BBeaeHue. B yc/i0BMAX BbICOKOKOHKYPEHTHOIO pbiHKA
SUYHOM MPOAYKLUMU OAHUM M3 [aBHbIX Pe3epBOB MOBbILLIe-
HUS peHTabenbHOCTU NTULLEBOAYECKMX NPeAnpUaTUIA 9BNS-
eTCs CHMXKEHME NoTepb Ha TeXHonormueckux atanax [1,2].
3HaunTenbHas yacTb 3TUX noTtepb CBA3aHa C MeXaHUyeCkKnm
noepexxaeHnem ckopnynbl (6o 1 Haceuka) BO Bpems c60-
pa, TPAHCNOPTUPOBKN U COPTUPOBKMK auL. [MoBpexxaeHuns
He TONbKO NPUBOASAT K NPSIMOMY Y6bITKY, HO U yXyALUaloT
CaHUTapHOe COoCTosiHMe 060pyA0BaHUS, YBEIMUMNBAIOT TPY-
[03aTpaTtbl HA OYUCTKY, a Tak>XXe POPMUPYIOT HeraTUBHbIN
UMMAK 6peHaa Npy NOCTyNaeHUM NpeTeH3ni oT TOProsbiX
ceten [3].

TpaAMLlMOHHbIe BU3ya/ibHble MeTOoAbl OLleHKU He NOo3BOoNA-
0T O6bEKTUBHO OLIeHUTb YapHble Harpy3kn 1 10KanmM3oBatb
Hanbosiee Npo6aeMHble y3/bl IMHUKN. BHeagpeHue NHCTpY-
MeHTaJIbHbIX METOZJ0B KOHTPOS, TAKUX KaK UCMOJIb30BaHUe
«3/1eKTPOHHOTO ANLa», OTKPbIBAeT HOBble BO3MOXHOCTU ANs
TOYHOM AMATHOCTUKM MU ONTUMMU3ALUM PAGOTbl CUCTEM K-
uec6opa [4,5].

Llenb nccneaoBaHUM: CHUYXKEHWE yAAPHbIX HArpy3ok (ne-
perpy3ok) nsyueHme BO3MOXHOCTU CHUXXEHWE YAAPHbIX Ha-
rpy3ok (neperpysok) Ha KypuHble siila B cMcTteme Mx c6opa
M YNaKoOBKM HA COBPEMEHHOM MpeanpuUaTuun.

Marepuan u metoamkKa uccnefnoBaHui. MiccnegosaHue
NpoBOANNOCH B ceHTa6pe 2025 r. Ha 6a3e AO «lMNtnuedabpu-

Ka Yensa6mMHcKkas», 04HOTO U3 CEMU KPYMHEMNLINX SUUYHbBIX
npeanpuaTMn PoCCMM MOLWHOCTbIO 3 MJIH. TOJI0B MPOMbILU-
NIeHHOro cTaga. Ang namepeHmns MexaHMYeCKMx BO34eNCTBUMN
MCMNONb30BaNCsA Crneymanm3MpoBaHHbIN 3/1eKTPOHHbIN CEHCop
ANLEBMAHON hOpMbl C TPEXOCEBbIM AKCE/IePOMETPOM (aHanor
cuctembl «EggTrack» nnu «Tekscan»). NMpu6op 3anyckanca B
NOTOK SINL, HA PAa3/IMUHbIX YYACTKAX TEXHO0MMYeCKOM NIMHUMU U
pernctpuMpoBan Bce yaapbl M BU6paLMn B eANHMLAX YCKOpe-
HUS CBO6OAHOMO NageHms (g). AHaNn3y NoABEPrAMCh YUacTKm
B MTMYHMKAX, OCHALLUEHHbIX KNIETOYHbIMM GaTapesiMu POCCUM-
ckoro (KOH) n Hemeukoro (Big Dutchman) npouseoactea c
NMATOBOM M 3/1€BAaTOPHOM cuCTemMamm cbopa. [1ns Bu3yanbHOM
OLeHKM nocneacTBUM yAapOB NPOBOAUIICA KOHTPObHbBIN 3KC-
NnepMMeHT: CEHCOP BPYUYHYIO COyaapsaacs C SMLOM M3 NoToka
C 3alaHHOM cuNoM (MO NMOKa3aHWaM AaTuMKa), NOC/e Yero
CKOpJ/lyna ocmMatpuMBasiacb Ha Hanuuune nospexxaeHumn. Becero
3a BpeMsi 3KCnepmumMeHTa 66110 BbiNnosnHeHOo 6onee 50 3amepos
B Pa3/IMUHbIX TOYKAX.

Pe3ynbrartbl UCC/Ie0BAHUNA U UX O0GCY)KAeHHe. Pe-
3yNbTaThl U3MEPEHWUIM BbISBUIN 3HAUYUTENbHYIO HEOAHOPOA-
HOCTb YPOBHS MeXaHUUYeCKUX BO34eNCTBMI AaXke B npeaenax
olHOro NTMUYHUKaA (Taén. 1).

Haun6onee BbicOkMe 3HaueHuUs (cBbiwe 100g) perynsip-
HO (PUKCUMPOBANNCL B MeCTax 60/1blLIMX NMepenasoB BbiCOT
MeXxay NeHTon sinuec6opa U NpUeMHbIM cTonom (puc. 1).



Ta6amua 1. lnana3oHbl 3ahMKCMPOBAHHbIX MeXaHUUECKMX BO34eHCTBUH (Nneperpy3ok)
Ha pa3/IMUHbIX yYyacTKax CMCTeMbl anLecé6opa

3acmkcupoBaHHas
neperpyska, g

Ne nTMYUHMKaA Tun o6opyaoBaHunA Kputnueckui ysen

[Mepexoa c neHTbl 6aTapen Ha

MTnuHmk Ne29 (KOH) KneTtouHas 6atapes KOH N 85-130
HAKOMUTENbHbIN CTON

MTHuHKK Ne92/93 Mepexoa Ha nonepeyHbI

. JincdptoBas cucrema TpaHcnopTep, y4yacTku C 30-110

(Big Dutchman) .
HencnpaBHbIMM OT6OMHMKAMK

|_|Tl./Il‘IHVIK Ne32/32A SnesatopHas cucTema [MapeHue aMua B KOP3UHY 60 -100

(Big Dutchman) 3neBatopa

MtmuHmk Ne5 (KOH) KnetouHas 6arapes KOH Y4acTok A0 perynmpoBKu 100-130

Puc. 1. Mecto nepenasa BbICOT MeXAy NeHTOM ainuec6opa
M NPUEMHbBIM CTOJIOM

Puc. 3. YaapHble BO34eNCTBMS Ha siila: a) NPu CNyCKe Ha KOHTPOJIbHbIM CTON, 6) NPU COPTUPOBKE HA KOHTPONIbHOM CTONle

MHepUMOHHbBIM pPa3roH arua Ha CNycke 1 NocaeayoLwmm
pe3Kkun yaap o cneaytouiee MU0 Mau 60pT co3gaBanu nu-
KOBble Harpy3ku. KOHTPONbHbIM 3KCNEePMUMEHT NoKasas, uto
yaap cunon 160g npMBOAMT K IBHOM Haceuke, a BO34eNCTBUE
B 90-1009, xapaktepHoe AN MHOIMX y3/10B, TaKXXe Bbl3blBaeT
BMAMMbIEe MOBPEXAEHUS.

0OcCo6bI MHTEpeC NpeACTaBNAIOT AaHHble MO COBPEeMEH-
HOMYy o6opyaoBaHuio Big Dutchman. Hecmotps Ha 6onee
LWaasLyo 3N1eBaTOPHYO0 CUCTEMY, HEMPABUJIbHOE COCTOSHUE

OT6OMHMKOB 6bINI0 BblAENEHO KaK KnoyeBas npobéaema.
OtcyTCcTBME, HeNMpaBuMJibHAA hopMa UK peryanpoBKa 3Tmx
3/1eMeHTOB NPUBOAUN K TOMY, UTO fnua He (dOpMUpPOBA-
JINCb B POBHbIMA NOTOK («pyYbu») U CTANKMUBANUCH APYT C
APYTOM MM C KOHCTPYKLUMAMM, HABMpas neperpysku Ao
90-110g (puc. 2).

Ha yyactkax ¢ npaBMbHO YCTAHOBNEHHbIMWU U OTpery-
NIMPOBAHHbIMM OTGOMHUKAMW Neperpy3kn He NpeBbIlanm
20-25g pgaxke B NJIOTHOM MOTOKe.
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MHepUMOHHbIN pa3roH sinua Ha CNycke U nocneayowmm
pe3KkuMn yaap o creayiouee MU0 Ha KOHTPOJIbHOM CTOse
npu NepBUYHOM ero c6ope U nojauve Ha 3aKOUMTENbHbIN
y4acToK nepej TpaHCNOPTUPOBKOM NL, HA COPTUPOBOUHbBIN
NYHKT Tak)Ke NpUBOAAT K BbICOKOM CTEMEHM ero noBpexxae-
HUS (puc. 3).

B pesynbrate yCcTpaHeHMs Nepekoca U CHUXKEHUS nepe-
naZia BbICOT HA MPOBGIEMHbIX YYaCTKaX 3HaUYeHMe neperpysku
ynano co 130g go 40g. 310 AOKa3bIBAET, UTO 3HAUMUTE IbHAA
yactb NPo6JieM HOCUT IKCMyaTaUMOHHbIN, @ He KOHCTPYK-
LUMOHHbIN XapakTep.

BbiBOoAbl U peKOMeHAaL UM
1. MHCTpyMeHTaNbHbIM MOHUTOPUHT C MOMOLbIO «3/1eK-

TPOHHOTIO AlUa» 06beKTUBHO BbISIBASET y4aCTKM C KpU-

TMYECKMMM yAapHbIMU Harpy3kamu (6onee 70-80g), He

BMAMMBIMW MPWU BU3YyaNbHOM KOHTpone. BHegpeHue

TaKOr0 MOHWUTOPMHIA B CUCTEMY MJIaHOBO-NMpeaynpe-

avtenbHoro o6cny>xunBanmsa (MIMO) TexHUUeCKUX CNyx6

nTMuyedabpuk ABASETCS HEO6XOANMBIM YCIOBMEM ANS

CHUXKEHUS NoBpeXKaeHUn anua.

2. OCHOBHbIMU TEXHMYECKMMM MPUUYMHAMU BBICOKMX MeXa-

HMUECKUX BO3AENCTBMIN ABNAIOTCS:

=  6O0JiblUKeE Nepenasbl BbICOT M YKJTIOHbI MeXay TpaHC-

noprepamu;

= OTCYTCTBME, M3HOC MW pa3peryiMpoBaHHOCTb OT6OM-
HWKOB W HanpaBnSOLWMX;

=  HenpaBWbHas HACTPOMKA YNAKOBOUHbIX U COPTUPO-
BOYHbIX MaLUMUH.

Ha ocHoBaHun npoeegeHHoro aHanunsa ansa MAO «ltmue-

abpuka YenssbUMHCKAA» U aHANOTMUYHBIX NpeanpUiTUN

peKkoMeH0BaHO:

a) COCTaBWUTb rpadmK M NPOBECTU pernameHTHYIO pery-
JINPOBKY BCEX Nepexof0B 1 CTONOB B MTUYHUKAX AN
yCTpaHeHUs nepenagos BbiCOT;

6) BOCCTAaHOBWTb MNapk OT6OMHUKOB: 3aMeHUTb OTCYT-
CTBYIOLLME, OTPErynmpoBartb MX NoaoxeHune n gop-
My. PaccMoTpeTb BO3MOXXHOCTb OKJIEMKM paboumnx
NOBEpPXHOCTeN aMOPTU3UPYIOLWMM MaTepmnanom (Ha-
npumMep, Noson KayuyykoBOM NEeHTOMN);

B) BHeApPWTb NepUoaNYeCcKMI (exXeKBapTanbHbIM) KOH-
TPONb C NOMOLLbIO 1EKTPOHHOr0 CeHCOpa ANS OLeH-
KW COCTOSIHUS KPUTUUECKMX Y3JI0B NOC/ie 06CY>KU-
BaHMUA.

Peanusaums AaHHbIX MepONPUATUI MO3BONUT COKPATUTD

YPOBeHb TEXHONIOTNMYeCKOro 605 U Haceuku, NOBLICUB

BbIXOA TOBApHOM NpoAayKumn Ha cymmy ot 60 go 180 TbiC.

py6. B CYTKM, UTO NP 060pOTE KPYMHOro NpeanpuUsdTuns

0aCT 3HAaUUTENbHbIN 3KOHOMMYECKNI 3 dexT.
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Research article

Analysis of Mechanical Loads on the Eggs in Egg Collection Systems

to Reduce Losses Due to Poor Eggshell Quality

Vitaly V. Kachurin', Mikhail V. Zapevalov?

'South Ural Technological University; 2South Ural State Agrarian University

Abstract. Maintenance of the eggshell integrity at all stages of the technological cycle of egg collection, packaging, and transportation is a key
factor of the economic efficiency of egg poultry farming. The study presented was aimed at the analysis of the magnitude of shock loads (overloads)
on eggs in the egg collection and packaging system at a modern large-scale egg producing enterprise using an electronic accelerometric sensor
(“electronic egg”). The study was performed in September, 2025, at Chelyabinskaya Poultry Farm; the loads were measured in the units of the ac-
celeration of free fall (g). The research covered poultry houses with cage equipment manufactured in Russia (KOHN) and Germany (Big Dutchman).
Monitoring of the loads revealed that overloads from 30g to 130g or more were recorded at various egg transfer nodes from tape to tape or to
storage table. It was experimentally established that a shock load of 90-100g leads to a visible crackles on the eggshell while impacts of 60-70g can
cause a net of almost hidden micro-crackles (“cobweb”) which can provoke the complete destruction of the shell during further transportation of
the eggs. The greatest risks are associated with large height differences between conveyors, incorrect adjustment or absence of bumps, as well as
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with non-configured nodes of packaging and sorting machines. Based on these results, specific technical recommendations were formulated for the
engineer and production services, the implementation of which will reduce the incidence of broken and crackles eggs, minimize consumer complaints,
and increase the overall yield of marketable products. The data obtained can be practically useful for a wide range of egg producing companies.

Keywovrds: egg production, egg collection, mechanical impacts, eggshell damage, egg quality, electronic sensor, conveyor equipment.

For Citation: Kachurin V.V., Zapevalov M.V. (2026) Analysis of mechanical loads on the eggs in egg collection systems to reduce losses
due to poor eggshell quality. Ptitsevodstvo, 75(5): 50-53. (in Russ.)
doi: 10.33845/0033-3239-2026-75-5-50-53
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