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Abstract . When the wear limits are reached, it becomes necessary to restore the bushings, which consistgjin crimp
welding the metal strip and subsequent machining, allowing the outer and inner diameters to be restored to their nominal
size. The article presents the results of calculations to determine the parameters of the restoration process of tamyshaft bus
of engines.

Keywords: bronze bushing; compression; repair; wear; diameter; welding; bushing surface; metal tape; restoration.
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PeueHzeHT: CarutoB Pamunnb ®apratosuy, KaHANOAT TEXHUYECKUX HAYK, OOLIEHT,
3aMecTuTenb gupekTopa no Hay4yHoun pabote B OO0 «Hay4yHO-uccnepoBateibCKuin n
NPOEKTHBIN UHCTUTYT SKONIOrM4Yecknx npobnem», r. OpeHbypr

3-3a TaxKenbIx ycnosum paboTbl BPOH30BbLIX BTY/IOK pacnpenenuTenbHoro sana saBnseTcs
nx wusHawmeaHve. CnegcTBMEM WU3HOCA SABASETCA YBENUYEHWE BHYTPEHHEro guamerpa
BTY/IOK. Pe3ynbTaTtoM 06>XaTus BTYJIOK SIBMSIETCA YMEHbLUEHNE NX HAPY>KHOIO N BHYTPEHHENO
OnameTpa B peaynbTate nnactuyeckom pedopmauumn [7,8]. OCKOMbKY OKoHYaTesibHas
TEXHOMOMNS  BOCCTaHOBfIEHMS  BTYJIKM  MpegnonaraeT npoAasnuBaHWe ee  4epes
UWMHOPUYECKOE Y4aCTOK OOXXUMHOW MaTpuubl OMNpefesieHHoro auvameTpa, Mno3ToMy
HEe3aBNCMMO OT MCXOOHOMN BEMNYMHBI HAPY>XHOro anameTtpa BTynku Do, nocne obxatus ee
HaPY>XHbI AMaMeTp CTaHOBUTCS paBHbIM Doo6X

CnepoBaTenibHO, BENMNYNHA USMEHEHNSA HAPY>KHOIO AnameTpa COCTaBUT:

%6)I(='CbT Qo6 (1)

YMeHbLUEHNE BHYTPEHHEro guameTtpa doosx OKaXKETCHA MPOMOPUMOHANIBHO YMEHbLLEHWUIO

Hapy>XHOro gnameTpa:

1 06x=qQdex{Oo /(Q+ 13H)] 2)
BHYTpeHHUI guameTp BTYSKU ,eltn paBeH:
Qoo=C0+ U3HIT o6x 3)
3
4
|} 'y
5 S

&/

;,_J_. A L
L
Puc. 1. BpoH3oBas BTyNKa pacnpeaennTenbHOro sana gsurarens

Ona Toro, 4tobbl BTYSIKY MOXHO OblI0O BOCCTAHOBWUTb, BHYTPEHHUI AWaMeTP LOSDKEH
0OKas3aTbCA CYLLUECTBEHHO (Ha HECKONBbKO OEeCATbIX MUIIMMETPA, NO KPanHen Mepe) MeHbLUe

NcxogHoro dp, 4TOBbI MOCNEe 3anpecCcoBKN U PacTOYKU BTYSKM B cocTaBe 6noka, ee
BHYTPEHHUI uamMeTp CHOBa BEPHYJICA K UICXOQHOMY 3HaYeHUIO do.

WWW.APEJ.RU & e T T s 7/2025-
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ONEKTPOKOHTaKTHasa NpuBapKa K Hapy>XHON NOBEPXHOCTU BTYJ/IKU METaN/INYECKOWN JIEHTbI
NPMBOAUT K YBENUYEHUIO Hapy>XHoro gumametpa BTynku [9,10]. Ecnn 0603HaunTb TOALWMHY
NeHTbl T71, TO NpUpaLleHne Hapy>XHOro anameTpa BTYJIKM NOciie NPUBAPKKU JIEHTbl COCTaBUT:

1=2K x Tp, 4)

roe K - KO3@UUUEHT, YYUTbIBAIOLWMIA YMEHbLUEHNE TOJIWMHbLI JIeHTbl B npolecce

9NIEKTPOKOHTaKTHOW NPUBAPKN, 8 MHOXUTENb 2 BBeOEeH B (pOpMyny MOTOMY, YTO AuameTp
BTYJIKW YBENNYMBAETCA HA YABOEHHYIO TOSILLNHY NEHTHI.

BHyTpeHHUIN gnameTp BTYSIKM B Mpouecce MNPUBapKU JeHTbl He u3meHseTcs. [locne
NPUBAPKN NEHTbI BHELLHASA NOBEPXHOCTb BTYJSIKU NogBepraeTcsl TokapHon obpaboTke, npu
KOTOpPOW CHUMaeTcsa cnoi matepuana ql. OcobeHHOCTb 9TOM onepaunmn B TOM, YTO HE MOXKET
OblTb yAaneH CKONb YrogHO TOHKUM cnon maTepuana. MuHMManbHbIn yoansiemMbli Cromn
onpepenseTcs HOpMaTUBHLIMU AOKYMEHTaMU U COCTaBASET Qlrmumm.

BHyTpeHHUIN gnameTp BTYNKN B NpoLecce NpUBapKn NEHTbl HE N3MEHSIETCS.

Mocne npuBapku JNEHTbl BHELWHSS MOBEPXHOCTb BTY/KN MOABEPraeTcs TOKapHOM
06paboTKe, Npu KOTOPOW CHUMAaeTCAa cnon matepuana gqr. OCob6eHHOCTb 3TOM onepauun B
TOM, YTO HE MOXET ObITb YAaNIeH CKOJIb YrOOHO TOHKUIA cnon matepuana [1,3]. MuHnManbHbIn
yOansemMblin Cnoin onpenensaeTca HopMaTUBHBIMN OKYMEHTAMU U COCTaBAAET qrvum.

BenuunHa ypansemMoro cnos onpepensietcs BAUAHWEM cCheayrowmx OByX (hakTOpPOB:
MUHUMaSIbHO yaansieMbiM Npu ToKapHon obpaboTke cnoem matepuana neHTel ATMunl n
MaKCHMasnbHON BENNYMHON HEPOBHOCTEN MOBEPXHOCTU JIEHTbI MOCHE ee NPUBapPKM, KOTOPYO
HY>XHO yaannTb B npouecce 06paboTku. [1o3ToMy ANns yCnewHoro BOCCTaHOBNEHUS BTY/KU
Heob6xooMmMo, 4YTOObl MOCNe NPUBAPKK JNIEHTbl HAPY>XXKHbIN guameTp BTYNKU Obin GosnbLue
HOMMHANBHOIO MO MEHbLUEN Mepe Ha BeNNYUHY [LHH, NHa4ye roBOpsi, YTOObI BbIMNOJIHAIOCH
COOTHOLLEHNE:

Oooox+2KTn> Q‘f'q}MMH (5)

Mo ncnosb3yemoi B HacTosiLee BpeMS TEXHONMOMMN, BOCCTAaHOB/IEHHbIE BTY/IKN BHavasne
3anpeccoBbIiBalOT B 610K ABuratens, a 3atem obpabatbiBatoT NOL4 HOMUHANbHbLIA pa3mep. B
npouecce 3anpeccoBKM MpoucxoouT pgedopmaums BTYNKU, USMEHAETCS €e XXECTKOCTb U
HaTar [2,4]. [MpoBefeHHble HamMu ONbITbl MO ONPeAeNeHNo YMEHbLUEHUS BHYTPEHHEro
AnameTpa OpPOH30BOM BTYSIKU NPW ee 3anpeccoBke B 610K ABuratens nokasanun, 4YTo
cnpaBensIBO BblpaXXeHNe:

1 3=[Ks, ©)

roe 7 3 - yMeHblUeHne BHYTPEHHEro guameTtpa BTYSIKM NpW ee 3anpeccoBke B 6sioke

asuratens, MMm; [ - Hatar B MM; K3 - amMnMpuyeckuin KoapuumeHt, 6nmskmin K 1,
YyUMTbIBAOLLMIA YIpYrne CBONCTBA BTYJIKU.

WWW.APEJ.RU & e T T s 7/2025-
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I3meHeHne Hapy>XHOro 1 BHYTPEHHEro pguameTpa BTYNKW MNpu 3anpeccoBke B 650K
apuratenst NponopumMoHasibHbl BeIMYMHAM OUamMeTpoB, MO3TOMY YMEHbLUEHNE HapPY>XHOro
AanameTpa nNpu 3anpeccoBKe BbIPa3nTCA COOTHOLLEHNEM:

B =73y (7)

MocnegHAsa onepaunst NO NOArOTOBKE BOCCTAHOBJIEHHOW BTYJIKM COCTOUT B PacTo4vke ee
BHYTPEHHEr0 OTBEPCTUS, B XOAE KOTOPON BHYTPEHHEMY OTBEPCTUIO NpuaaeTcs
uunmHgpuyeckaa gopma, U BHYTPEHHAS MOBEPXHOCTb OTBEPCTUA pacTadMBaeTcs [[o
anameTpa 3aAaHHON BEIMYUHbL. YBENMYEHNE BHYTPEHHErO AMamMeTpa B Npouecce pacTo4Km
0603HaunM 1. B npouecce pacTouKN Hapy>XHbI AnameTp, eCTECTBEHHO, HE N3MEHSAETCS.

Takum obpasom, B pesyfbTaTe onepauun, NponsBoauMbIX HafA BTY/IKOM B TeYeHUe ee
BOCCTaHOBMIEHNS,, MMEIKT MeCTO Ccrefiylole WU3MEeHeHUst pasmepa ee Hapy>XHOoro wu
BHYTPEHHEro guameTpa, onpenensieMble cooTHoweHNaAMM (8) 1 (9), COOTBETCTBEHHO:

001 qbXx+2 TnKi ol T g8=00Nj (8)
D+ n3HI| 0611 3+ T=CON;j ©)

[ns BOCCTaHOBNEHUS BHYTPEHHEro guameTpa BTYNKW pacnpepenntefnisHoOro Bana ee
BHYTPEHHUA OuamMeTp YMEHbLUalT nyTeM o6XaTns [0 BENYUHbI HECKOJIbKO MEHbLLEN
HOMWHANIBHOIO 3HA4YeHUs (C y4eToM Mpunycka Ha MexaHun4eckyro obpaboTky). B npouecce
obxaTtunsa BTySIKa AO/MKHA UCMbITbIBaTb NiacTU4ecKyto gedopmauuio. MNMpepen Tekyvyectn ans
OJIOBAAHHO-CBUHLIOBbIX OPOH3 cocTaBnsaeT BennynHy 65mskyto K 39...78 Mla, Hanpumep, ansa
6poHs3bl bp. OLIC 5-5-5 npepen TekyyecTn paseH , 1 = 78 Mlla. Npu npoxoXxgeHun yepes
MaTpuLy, HaNpPs>XXeHNs B Tefe BTYJIKM BO3pacTaroT 00 YPOBHA 6/IM3KOro K npeaeny TeKy4YecTu,
nocrsie Yero NpoucxoauT nnactuyeckasa gedopmaunsa sTynkn [5,9,11]. Cunbl, gencreyrowime
Ha BTYJIKY CO CTOPOHbI MaTtpuupl NPy ee NPOXOXXAEHNN Yepes UNINHOPUYECKoe OTBEPCTME
OOJDKHbI 0bBecneynTb MnacTu4eckyo Aedopmauns BTyNKW. [Ons obxatua npepgnaraetcs
NCMoNb30BaTh LUTaMM, NOKasaHHbIN Ha puc. 2. MaTtpuua wramna COCTOUT U3 KOHUYECKOM
rOPNIOBUHbI
N UWIMHOPUYECKOro oTBepCcTUsl. [poxoxXaeHne BTYNKN Yepes MaTpuly Ha LNINHOPUYECKOM
y4acTke.

Cwunbl, OENCTBYIOLLME HA SNEMEHT BTYJIKM NPU €e NPOXOXAEHUN Yepes LNINHOPUYECKYHO
YacTb MaTpuubl, NokasdaHbl Ha puc. 3 (6). YcnoBne paBHOMEPHOro MPOOBVKEHUSA BTYNKU
Yepes LUNNHOPUYECKYHO YaCcTb MaTpuLbl MOXXHO 3anucaTtb cnegyrowmm ob6pasom:
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“onx=“Qp (1 0)
roe anox - I'IpOTaJ'IKVIBa}OIJ.laFI cuna, ,D,GVICTByIOLU,&FI Ha BTYJIKY CO CTOpOHbI

NopLWwHSA, "Gy - cuna TpeHus, paBHas NPon3seneHno KoadduumeHTa TpeHnsa f Ha cuny Foex
ob>XKaTtusa BTYJKN.

0/////4

Puc. 2. Cxema obxatnsa 6poH30BOM BTYJIKU:
1 - nyaHCOH; 2 - 6poH30Bas BTYNKa; 3 - MaTpuua
Cuna obxatnsa BTYSIKM B CBOKO oYepedb NponopunoHanbHa naowaan BTYKN U BENNYNHE
ee obxkatns. NoCKonbKy NHTEPECYHIOLLEN BENNYMHON ABNSIETCA MEXaHNYECKOE Hanpsi>XeHne a
B Tefle BTYJIKM U, Kak Oblf1IO MOKa3aHO Bbile, MEXAHUYECKNE HANPsXKEHUS B Tene BTYJIKK Ha
UUIMHOPUYECKOM yYacTKe ONpepensaioTcs NpenesioMm TeKy4yecTu matepuana BTYSKW, CUiy
ob6>XaTus BTY/IKM MOXXHO 3anucaTb B BUAE:
Qox="U ) =1 (11)
roe ‘00 - Hapy>XHbI guamMeTp BTYNKKW; L - onvHa BTYJIKW.
Taknm obpasom, cuna TPEHUS 1 HaNpPs>XeHNe BO BTYJIKE B Npouecce 06>XXaTtnsa COCTaBAT:
Op="0" @) I T (12)

WWW.APEJ.RU & e T T s 7/2025-



https://creativecommons.org/licenses/by/4.0/deed.ru|

g_ho  ,mm oe~ T'Ee” Yy e*x_ ~q mco "E'x t [ NBFGAGS /2YY2ya ! G0GNROdziA
https://creativecommons.org/licenses/by/4.0/deed.ru|

12

a MUHMMasnbHas BenMYMHaA MPOTAaSIKMBAIOLLEro YCUIUS MyaHCOHa paBHa cuile TPeHus.
MocKoNbKy BCE BXOQSALME B 3TV COOTHOLUEHVSI BEIUYMHbI M3BECTHbl WM MOryT ObiTb
OLIEeHEHbI, MPOoN3BeaeM BbIHMCIIEHNS MEXaHNYECKNX HaNPSXKEHWU BO BTYJIKE U MUHUMAaSIbHOrO
NPOTaNKNBAIOLLErO YCUNSA MyaHCOHa.

o) 4 £

af— -
N

"
Puc. 3. Cxema cun, oENCTBYIOLMX HA 3N1IEMEHT BTYJIKM NpU NPOTanKnsaHum

ee 4yepes UNINHOPUYECKNIA yHacToK (6)
0 =0 (3); "Op="0p(0)

[na pacyeTtoB npymMeM KoapuumneHT TpeHnsa pasHbiM 0,05; 0,10 n 0,15, gnuHy BTYNKKU
6nuskon K 38 mmMm. OTcroga nosydaem OUEHKY AN CUflbl TPEHUS U paBHOW el CUSbI
NpoTanKnBaHus:

"Qpox="Gp= (0,05...0,15) 3,14-38 68-60(0Q~(24...72)kH

MeHbLUee 3HayYeHMe COOTBETCTBYET HWXKHEN rpaHuue aumanasoHa paccMaTtpuBaeMblX
KO3(p(hULMEHTOB TPEHNS, a BEPXHEE - BEPXHEN rpaHuLe ananasoHa. [NogobHele ycunusa moryT
ObITb JOCTUTHYTBI HA rMapaBnnyecknx npeccax. OgHako, cnegyet o6paTuTb BHUMAHME Ha TO,
YTO NPY 0BXKaTUKN BTYSIOK HET HEOOXOAMMOCTU UX B NPOTANKNBAHUN Yepe3 LNANHAPUYECKNIA
y4acCTOK, OJINHA KOTOPOWN 6onbLUe NN Aaxke paBHa aJnHe BTYNKWU. Icnonb3oBaHne maTpuupl
C OTBEPCTUAMU, LUANHOPUNYECKAA HYaCTb KOTOPbIX uMeeT anmHy 30 MM NO3BONSET CHU3UTb
Heobxogumoe ycunue go 20...56 kKH, a npu gnvHe UuMnMHOPUYECKNX OTBEPCTUN 25 MM 3TO
ycunune coctaBut 16..47kH. YpenoHoe paBneHve Ha eauHuLy MNOBEPXHOCTU BTYJIKU CO
CTOPOHbI Npecca 0KasblBaeTCA OTHOCUTENbHO HEGONbLWINM. Tak Kak naowanb NOBEPXHOCTU
BTYJIKW, OOpalleHHON K Mpeccy, npuMepHo paBHa 5 10° mMM?, TO BennyvMHa YAeSbHOro
hasneHust He npesbicuT 5...15 MlMa.
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N3 aHann3a nony4YeHHbIX OUEHOK BWOHO, YTO BennyuHa KoadpdpuumeHTa TpeHus
CYLLIECTBEHHO B/IUSIET HA yCcunne NpOTasIKMBaHUSA BTYJSIKU Yepe3d LUIMHOPUYECKUA Yy4acTOK
mMaTpuubl [4,6,10]. lMpu koappuumeHTe TpeHus pasHoMm 0,05 makcumanbHoe ycunve
OKasblBaeTCs paBHbIM MpuMepHO 24kH, HO npu KoaduumeHTe TpeHus pasHom 0,15 oHo
BO3pacTeT yxe no4ytn go 72kH. Takmm obpa3om, Mbl BUOAUM, YTO KOI(DUUMEHT TPEHUS
LuenecoobpasHo BblbpaTb MUHMMAasbHBIM, paBHbIM 0,05...0,08. MexaHn4yeckne Hanps»KeHus
B MaTepuasne BTYNKN OyayT onpenenstbCs BESIMYUMHOM ee OTHOCUTENbHON pedopmauun.
[MocKonbKy aTa BeNnyMHa OTHOCUTeNbHOM AedopmMaummn BblbrpaeTtcs B npegenax 1%, 4to He
MOXXET NPUBECTMN K PaspyLLUEHNIO NN U3SMEHEHUIO MPOYHOCTHbLIX CBOMCTB MaTepuana BTYJIKW.

BbiBOogbI

Mpn npopasnvBaHUM BTYNKW 4Yepe3d MaTpuly OHa MPOXOAUT 4Yepe3 KOHUYECKUA U
UVVHOPUYECKNIA y4acTKuU Matpuubl. pu OBMXXEHUN MO KOHMYECKOMY Y4acTKy CWJbl,
OeNCTBYIOLME Ha BTY/KY, 3aBUCAT OT yrnia HakioHa obpasyiollel KOHyca K BepTUKan.
LlenecoobpasHo BbIbMpaTh Yron HakioHa 00pasyroLLmMX KOHUYECKON MOBEPXHOCTN Tak, YTOObI
OH He npesbiwan 6...8 rpagycos.

Conclusions

When the sleeve is pushed through the die, it passes through the conical and cylindrical
sections of the die. When moving along a conical section, the forces acting on the sleeve
depend on the angle of inclination of the forming cone to the vertical. It is advisable to choose
the angle of inclination of the generators of the conical surface so that it does not exceed 6 ...
8 degrees.
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of polycarbonate coatings
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Abstract. The study of the modes of formation of properties and conditions for obtaininguailifly polycarbonate
coatings with high deformation and strength properties, which have high adhesion strength to metal substrates, is relevant
for repair and maintenamccompanies. This article is devoted to the presentation of the results of comparative studies of the
antifriction properties of polycarbonate coatings in laboratory tests.

Keywords: wear; polymer coatings; ruim: antifriction properties; wear resistanoéthe material; counterblast.

PeueHzeHT: CarutoB Pamnnb ®apratoBuy, KaHANOAT TEXHUYECKUX HAYK, OOLIEHT,
3aMecTuUTenb gupeKkTopa no Hay4yHoun paboTte B OO0 «Hay4yHO-uccnepoBaTenbCKUin u
NPOEKTHbLIN MHCTUTYT 9KONOrM4ecKux npobnem», r. OpeHbypr

[Mpouecc usHOca Ten nNpu TPEeHUN BeCbMa CHOXEH W 3aBUCUT OT OOMbLIOro 4Yucna
(hbaKTOpOB. B CBA3M C 3TUM, Aa)Ke HeOONbLUOE U3SMEHEHNE YCNOBUIN NpoLecca TPEeHNSI BHOCAT
4acTO BeCbMa 3Ha4vuTeSbHble N3MEHEHNS B BENIMYNHY N XapakTep usHoca. CrnegyeTt U3HOC
paccMmaTpuBatb KakK CaMOCTOSTESNIbHYIO AMHAMUYECKYH XapaKTepuUCTUKY U u3y4aTb ero
HENoCpPeaCTBEHHO OMbITOM. VIcXxoasi M3 CKa3aHHOro Bbile, 3HaHWE OCHOBHbIX CBOWCTB
MaTepuana He SBNSieTCs OOCTaTOYHbIA OCHOBaHMEM, NO3BOMAIOLWMM C BbICOKOW CTEMNeHbIo
TOYHOCTU nMpefckasaTb MoBefdeHne MaTepuana npu TPEeHUW, XapakTepusoBaTb €ro
aHTU(PPVKUMOHHBbIE CBOMCTBA. Heobxogumo npoBefeHne cneumasbHbiX 9KCNepUMEHTasIbHbIX
nccnegoBaHnini aHTUPPUKLNOHHBIX CBOMCTB 1 N3HOCOCTONKOCTM MaTepuana, no3BONsALWmX
XapakTepn3oBaTb ero C TOYKN 3PEHNA BO3MOXKHOCTU MCMOMb30BaHNS B y3nax TpenHus [1,2].
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Mpn nccnepoBaHnN N3y4anochb BANSHWE HA aHTUMPUKLMOHHOE CBOMCTBA MOSIMKapOOoHAaTHbIX
NOKPbITUIA cnegyowmx daktopos [1,2,3,4]: - BpeMsa ¢opMupoBaHuUs NoANKapOboHaTHOro
NOKPbITUS; - YOENbHON Harpy3Kn Npu TPEHUN ConpsaraeMblX Tes; - TeMmnepartypa npu TpeHuu;
- BUA, CMasKu; - BIMSIHWE HarnoJIHNTENSA NONMKapPOOHATHOrO NOKPLITUSA HAa ero CBONCTBA.
dopmMrpoBaHe MOKPbLITUIA MPON3BOAUIOCH M3 pacnniasa nosvMmepa npu Temnepartype
300°C c Bblgepxkon B reun ot 45 po 90. OxnaxpgeHve CcHOPMUPOBAHHBLIX MOKPLITUI
nPon3BOANTCA Ha BO3Oyxe. YKasaHHble peXxumbl BblOpaHbl Kak obecnevvBarolme
dopmMrpoBaHne MOKPbITUA C [OCTATOYHO BbICOKMMN  AehOPMaLMOHHO-NPOYHOCTHBIMU
cBonctBamMum 1 ob6nagarowMMN  BbICOKOW MPOYHOCTLIO CUENfeHnss C  MeTasIN4eCKNMm
nognoxkamu.liccnegosaHms N3HOCOCTONKOCTU MOSIMKAPOOHATHBLIX MOKPLITU MPON3BOAMIOCH B
YCNOBUSAX TPEHNA CO CMa3KoM Ha MawumnHe TpeHna MIW-1 no 3akaneHHon ctanm (Mla 460...500).
Mepes MCNbITAHUEM Napbl TPEHUS NPU Pa3NYHbIX HArpy304HbIX pexxumax npoussogunach ee
npupaboTtka. [lpupabaTbiBanacb napa TpeHus npu paboyen ckopoctn 0,48 m/cek u
NPUHATOM B OMbiITe YyaenbHOM pAasneHun. OKOH4YaHue npupaboTkn onpenensanoch
cTabunusaumen MomeHTa TpeHusi B TedeHue 25 MuHyT. O6was npogo/mKUTENbHOCTb
npnpaboTKn Ha BCeX pexnmax He npesbiwana 1 yaca. Ctabunnzaumsa MOMEHTa TPEHUs B
OONbLWNHCTBE CJlyyaeB 3akaH4ymBanacb 4epes 10...15 MuHYT paboTbl napbl TPEHUW.
Hebonbluas nNpoaomKUTENIbHOCTb NpUPaboTKn O6BbACHAETCA OCOBEHHOCTAMU MPOTEKAHUSA
npouecca npupaboTKn NOMMMEPHbLIX MOKPLITWIA. [Nocne NnpupaboTku napa TPEHUS CHUManach ¢
MaLlVHbl, MPOMbIBanach, CylUMIach, B3BeLIMBanach 1 yCTaHaBnmBanacb oas ucnblitaHuia. Mo
OKOHYaHUM WCMbITaHUI Napa TPEHUA CHOBa CHMMAasacb, MPOMbIBanachb, CyLuniach,
B3BelwmBanacb. loTtepsa maccbl obpasua cyMTanacb Mepon U3HOcCa NpPU JaHHOM pPexxume
ncnelTaHni [5,6]. YTo KacaeTcsa n3Hoca KOHTpobpasua, TO B NpoBefeHHbIX OnbITaX BENNYNHY
N3Hoca onpefennTb He yAdanochb, T.K. OHAa Okasanacb B OONbLUMHCTBE Clly4aeB, MEeHbLUEe
YyBCTBUTENBHOCTW BECOB. VICNbITaHNA NpoBeAeHbl B MHTEPBane yAenbHbIX Harpy3ok ot 1,7
oo 9 MH/M2. VccnepoBaHns [edopMauUmMoHHO-MPOYHOCTHBLIX CBOWCTB U CLEMISEMOCTY
nokasaso, 4To ycnosus (GOpMMPOBaHNA CYLLECTBEHHO BANSIOT HAa CBONCTBA (hopMNpYyEMbIX
NOKPbITUA. ECTECTBEHHO ObINIO MPeanonNoOXuUTb, YTO aHTUMPUKLMOHHbLIE CBOWCTBA TaK Xe
3aBUCAT B KaKON-TO Mepe OT yCnosuin hopMrnpoBaHns. B CBA3M C 3TUM Ha NepBOM aTane
Ob110 CTOPHMPOBAHO HECKOJbKO NapTuin 06pasuyos Mo pasfinyHbIM pexxrumam (opMnpoBaHS.
Mocne HeobxoauMom MNOArOTOBKM, 3akJllOYaBLUENCS B  MeXaHu4yeckonm obpaboTke
NOBEPXHOCTU nocrne popMmpoBaHns 1 npupaboTkn, obpasubl OblN UCMbITaHbl Ha MalUVHe
TPEHUs MpX CMasKke MacioMm U yaenbHoMm AasneHun 2,5 MH/M2. PeaynbTaTbl UCMbITAHWI
pUCYHKe 1 nokasblBatoT, YTO aHTU(PPUKLNOHHbIE CBONCTBA MOKPbLITUI CYLLECTBEHHO 3aBUCAT
OT MPUHATOrO pexunma dopmMmmpoBaHns. [MOKpbITUSA, CHPOPMUPOBAHHbLIE MO  PEXUMAaM,
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obecnevvBaloLMM MaKCMarsbHble AeopMaunoHHO-NPOYHOCTHbIE CBONCTBA, NMetoT bonee
BbIFOAHblE aHTUDPUKLNOHHbBIE CBOMCTBA U BbICOKYH M3HOCOCTOMKOCTb [7,8]. Tak, yBennyeHne
BpeMeHn dopMnpoBaHns MNOoKpbITUA € 40 MUHYT Ao 60 MUHYT, CHWXaeT BeNNYNHY
KoappuumeHTa TpeHuss nokpbltun ¢ 0,03 go 0,021. B cBA3WM C 3TUM CHUWXKETCA U
TemnepaTypa Mmacna B yane TpeHus ¢ 34 no 31°C. [lpu ganbHenwem yBennyeHnn BpeMeHn
dopmuposaHus ¢ 60 oo 85 MnHyT HabnogaeTcs yBenmyeHne koadppuumeHTa TpeHnsa go 0,027
n Temnepartypbl macna o 33,5°C. XapaKtep n3amMeHeH/si BeNIM4MHy U3Hoca B 3aBYCUMOCTM OT
BpeMeHN (OPMNPOBAHUS TMOKPbLITUS aHanormyeH U3MeHeHun KoadduuneHTa TpeHus.
MwuHuManbHas BennymHa n3Hoca 3a 14 yacos paboTbl napbl TpeHus paBHasa 1,36 Mr, nony4veHa
0151 MOKPbLITUA, CPOPMUPOBAHHBLIX MPU BpeMeHn opMnpoBaHus 65 MUHYT. VI3MeHeHue
BpeMeHn (OpMUPOBaHNSA NPOTUB  OMNTUMASIbHONO BbI3blBAET YBEMYEHME UN3HOca
hopmMupyembix nokpbITUn [7,8,9].

0
T \ A h ./\1 ViensHoe fasienne 3,0 MIT/m?
0,04 Temmeparypa nean 300°C
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38 /
~ ;
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1.4 T~ r@hIIlH

ss 60 75 90
Puc.1. BnusHne BpemMeHn (hopMnpoBaHus NOKPbLITUIA Ha:
M - KOS (PUUNEHT TPEHNUS; T°C - Temnepatypy macna;  A- BEIMYUHY N3HOCA
Ha puc. 2 npuBegeHbl pesynbTaTbl UCCNEefOBaHUS BAUSHUIA YOENbHOro AaBfieHUs Ha
aHTU(PPUKLUMOHHbIE CBONCTBa MNONMKAPOOHATHBIX MOKPbLITUA: Ha KO3((UUMEHT TPeHWUs,
BE/IMYMHY U3HOCA W Temnepatypy Macno npu TpeHun. VicnbiTbiBanucb ob6pasupl,

dhopmmpoBaHHble npu Temnepatype 300°C n Bbiaep>xke 60 MUHYT.
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Puc. 2. BnusHne yaenbHOro gaBneHust Ha:
M - KOO PUUNEHT TPEHNS; T°C - Temnepatypy Macna; A- BENNYMHY N3HOCA
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YBenuyeHve ygensHoro gasneHus ¢ 1,7 oo 6,5 MH/M? conpoBoXaaeTcs MOBbILLEHNEM
N3HOCa MOKPLITUSA. YBenuyeHue ypaenbHoro paeneHns ¢ 6,5 go 7,5 MH/M? Takxe
COMPOBOXOAETCSA PE3KUM MOBbILLEHNEM U3HOCA NOKPLITUA. Tak, NPy yBeNnYeHne yaensHoro
pgaeneHus ¢ 1,8 oo 6,5 MH/M? Habnoganock NoBbiLLeHre 3Hoca NokpbiTuin ¢ 1,1 go 1,6 Mr, a
npv ganbHenwem ysenndeHum
yAenbHoro gaeneHus c 6,5 oo 7,5 MH/m? nsHoc nosebiwaetcs ¢ 1,6 oo 3,8 wmr.

Ha puc. 3 npepactaeneHbl pe3ynbTtatbl UCCNEeOBaHUN aHTUPPUKLUNOHHBIX CBOWCTB
(KoathduumeHTa TPEHUS) YNCTOrO NOANKAPOOHATHOIO MOKPLITUA U NOKPbLITUA, HAMOHEHHOIO
CTEKJIOBOJSIOKHOM B 06beme 2,5% oT obLelt Mmaccbl NOKpbITUSA. PopMrUpoBaHne NOKPbITUN
npounssogunock Npu Tg 300°C 1 Bblgep>kke 60 MyH. VicnbiTaHnsa nposBogunuck Ha macne Af1-
11. N5 NOKPLITVSA CO CTEK/TIOBOJIOKHOM MOBbILLEeHWe yaenbHoro aasnexus ¢ 1,6 go 5,4 MHA
COMPOBOXAAETCA MOCTENeHHbIM MOHWXeHneM kKoadpdpuumeHTa TpeHus ¢ 0,03 pgo 0,024.
MoBbllLeHNe yaenbHoro aasneHus ¢ 5,4 go 6,5 MH/M? Bbi3biBaeT AanbHelllee CHUXKeHne
KoahduLmeHTa TpeHus, KoTopoe cocTasnseT 0,023 npu yaensHoM gasneHun 6,5 MH/m2. Mpu
yaensHoM fasneHun 7,6 MH/M? KoathULMEHT TPEHNs MOKPLITUM 3 YCTOro nonmkapboHaTa
okasancs pasHbiM 0,037, a KO3 PUUNEHT TPEHUS HANOSHEHHOIO NOKPbITUA - 0,024.

_m; 1 2 y

0,035 |

0,030
4

0,026 ¢

0,022 \\

0,018 ™~ Prti

—

1.6 28 38 5.4 6,5 7.7

Puc. 3. BnusHune ygenbHoro gaeneHusi Ha KO3 OUUNEHT TpeHUS

YNCTOrO N HaNOSIHEHHOIO CTEK/TIOBOJSIOKHOM nosinkapboHaTa

1 -4nCTbIN NonMkKapboHaT, 2 -HaNOMHEHHbIN NonnkapboHaT
[MpoBeAeHHble CpaBHUTENbHbIE UCMBITAHUA Map TPEHUS Mpu MPUMEHEHUN PasfnyHbIX
macen (Or-11, CY, TpaHchopmaTopHoe, AC-8) npn yoensHOM AaBfeHun B y3ne TpeHus 5,4
MH/M?2 nokasbiBaeT (puc.4), 4To Hanbonee HWU3KUE BENNYUHBbI U3HOCA U KoadduumeHTa
TPEeHUs Nony4eHbl Npy ncnonb3osaHun macna CY. Mpu npumeHeHnn macna OrM-11 nony4eHsl
camble MOXMe rnokasaTesin, KOTopble OO0KasblBatoT, YTO npumeHeHne macna [[OM-11 npwu
NCNONBb30BaHUK B y3/1e TPEHUSA NONKapOOHaTHLIX NOKPLITUI HeXXenaTenbHo. Onpegensannce
KO3 (prumeHTa TPeHNA PasnYHbIX MaTepuanoB- YUCTbIA NonMkapboHat, nonmkapboHaTt ¢
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HanoNHUTENeMm, NON3TUNEH BbICOKOW MAOTHOCTW, 3NOKcuaHass cmona komno3uuun K-153,
6a66uT b-83, nonukanponaktam, 6poHsa BpOLIC 5-5-5 B nape ¢ 3akaneHHon cTanblo 45.

A To 300°C  Pya=5,5 MHAZ AM
AMF T = 75mun | 0.5

0.7 _]

0,04
0.6
0.5 0,03
0,44
03] 0,02
0,27 0,01
0,1

cy AIT AC-8 Ho-11
Puc. 4. KoapduumeHT TpeHus n BennynHa nsHoca
nonnkapboHaTHbLIX MOKPbLITUA NPY CMa3Ke pPasfiMyHbIMU Macnamu

Takum 06pasom, MOXXHO CUMTaTh, YTO NoAMKapboHaTHbIE NOKPbLITUSA NPy paboTe B nape ¢
3aKaJleHHbIMU CTaslbHbIMU MOBEPXHOCTAMM NMEKOT XOPOLLY NpupabaTbiBaeMOCTb, BbICOKUE
aHTUPPUKLMOHHbIE CBONCTBA N N3HOCOCTONKOCTbL. BBeAeHnemM B cocTaB noamkapOboHaTHbIX
MOKPbLITUI CTEKJTIOBOJSIOKHA MOXXHO paclumMpuUtb paboynini gmanasoH Harpy3ok. CpaBHeHue
paboTOCNOCOBHOCTN Pas3fINYHbIX MOSIMMEPHbLIX MOKPbITUA (Tabnnuyal) nokasbiBaeT, 4YTO
nonMkapboHaTHbIE MOKPbLITUA WMEKT MPeENMyLLECTBa MNepen OCHOBHLIA HOMEHKNATYpPOWn
MaTepuana nosMMepHbIX NOKpbITUN [8,9].

Tabnuua 1
PaboTocnocobHOCTU pPasfiMyHbIX NOIMMEPHbLIX MOKPbLITUN.

Matepnan MpepeneHble paboyne MpepnenbHble

MoKpPbITHA JasneHusi, MH/m? Temnepartypsl, °C
MonvkapboHat no 12 100...115
Monnatunen HO no 4,5 55...60
MonunponuneH 0o 5,8 60...65
anokcugHas cmona no 8 55...60
lMNonvkanponakram no 14,6 80...85

ViccnegoBaHnsa nonnkapboHaTHLIX NOKPbLITUA NoKasaan, YTo OHM 061aaarT BbICOKUMU
aHTUPPUKLMOHHBIMM CBONCTBaMN N N3HOCOCTONKOCTLIO.  JlabopaTopHble nccnegoBaHns u
HaYanbHble SKCMNyaTauMOHHbIE UCMBbITAHUSA NONKAPOOHATHBLIX MOKPLITUA NOKasanu, YTO OHU
obnapatloT BbICOKUMU AePOpPMaLMOHHO-MPOYHOCTHBIMU U aHTUPPUKLMOHHBIMWA CBONCTBaMU
1 MOryT paboTaTb NP NPUIOXKEHUN AefbHbIX Harpy3ok ao 13 MH/Mm?.
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BoiBOAb!:

MonukapboHaTHble MOKPbLITUA 06MaAalT BbICOKUMU aHTUMDPUKLUNOHHBIMY CBONCTBaMN.
Mpwn paboTe B Nape ¢ 3akaneHHbIMU CTanbHbIMU KOHTpobpasuammu 480...520 MIla) nokpbITMA
NMEIOT XOPOLUYIO NpupabaTblBaeMOCTb, HU3KUE 3HaYeHNsa KoaduumeHTa TpeHus (ao 0,014)
N BbICOKYIO N3HOCOCTONKOCTb. MMOKPBLITUA MOryT yCcnewHo paboTtaTb Npu TeMnepartype macna
o 100°C n Harpyskax go 8...9 MH/M?. BeeaeHue HanonHutens (2,5% CTEeKI0BONIOKHA) Mo-
3BONSIET CYLECTBEHHO YBENMYMTb [OMyCTUMble paboyne Harpy3ku go 13MH/M? npu
HE3Ha4YNTENbHOM YyBenndYeHun KoadpdpuumeHTa TpeHus. lonnkapOboHaTHblE MOKPLITUA MO
TENOCTOMKOCT N N3HOCOCTOMKOCTW MNPEBOCXOAAT nonvonedunHoBble, nosvamMugHblie ©
3NOKCUAHbIE NOKPLITUSA.

Conclusions:

Polycarbonate coatings have high antifriction properties. When working in conjunction with
hardened steel counter plates of 480...520 MPa), the coatings have good workability, low
coefficient of friction (up to 0.014) and high wear resistance. The coatings can successfully
operate at oil temperatures up to 1000 C and loads up to 8.9 MN/m2. The introduction of filler
(2.5% fiberglass) makes it possible to significantly increase the permissible workloads to
13MN/m2 with a slight increase in the coefficient of friction. Polycarbonate coatings are
superior to polyolefin, polyamide and epoxy coatings in terms of heat resistance and wear
resistance.
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eReayasaY, dRd Staphylococcugoauanepsps3ligbar gdamenoeybog
9 Proteus Y a&af3RbGRg, yea ¢taegYaszpnpe RE&Y Yhaayg an asdodoa da of
s9o0(d3eaa3yRaoboayY. Zodj yaoaaha 3aby di eRaef ceaeyas3doyYRIG € a
ceaYfhrasotezamboaz RzdadayY g3Roaadt 9t3ahg dydooaR3afg obeados
eoyaYegs e€3o9hydassaszaeo.
tdiyaYhayadaYRa 9t 3o0ha d)JdoaR3afha obeadot, 909d3aa3yR
Abstract . Thearticle discusseshe applicationof high-pressurdoodprocessingechnologyg ¢ ¥in the contextof
reducing the number of microorganismswith pathogenicpropertiesin readypackagedmeat culinary products. The
experimentatesultsdemonstrate significantdecreasm the total numberof mesopliic aerobiandfacultativelyanaerobic
microorganismg(CMAFANM) in finished productsafter 5 days of storage:the decreasevas 4.4 times with 5-minute
treatment,5,7timesand6,6 timeswith 10-minute treatment.Additionally, the conductedtudiesshowthe completeabsence
of pathogenssuch as Staphylococcusureus, Listeria monocytogenesulfite-reducing clostridia, SalmonellaBGCP and
Proteusin thesampleswhichconfirmsthehighefficiencyofgp¢ d¢echnologyn thedestructionofdangerousnicroorganisms.
The results obtainedhighlight the potential of using this technologyto improvethe safetyand shelflife of meatculinary
products,which maybeimportant for the foodindustry.
Keywords: readymademeatculinary products,microorganismshigh pressure.

PeueHseHT: CarntoB Pamunbe ®apratoBuy, KaHAMAAT TEXHUYECKMX HAYK, AOLEHT,
3amMecTuTeNb gMpeKTopa no Hay4yHom pabote B OO0 «Hay4Ho-nccnegoBaTenbCKum n
NPOEKTHbIN MHCTUTYT 9KONOrM4ecKux npobnem», r. OpeHobypr

B nocnegHue gecatuneTnsa TexHonornm o6paboTky NULLEBbIX NPOAYKTOB 3HAYNTESNIBHO
9BOJIIOLUMOHMPOBANN, YTO MO3BOAUIO MOBbLICUTbL KX 6€e30MacHOCTb, CPOK XPaHEeHus wu
KadyecTtBo. OgHUM N3 Hanbonee NepcrnekTUBHbIX METOOO0B ABNseTcs ob6paboTka NULLEBbIX
NPOOYKTOB C MCMOMIb30BaHMEM BbICOKOIO rmgpoctatndeckoro gaesneHunsa (High Pressure
Processing - HPP). 9Tta meToanka obecrnevynBaeT 3a(pHeEKTUBHOE YHUHTOXKEHNE MUKPOBOB 1
naToreHoB, He HapyLlas Npyu 3TOM OpraHofenTUYeCcKmne CBONCTBA U NUTATENbHYIO LEHHOCTb
npopaykTos [1].

BbicOKOe rmgpocrtatnyeckoe AasrieHWe nopgpasyMeBaeT WCMOSb30BaHWe AaBiieHUMN,
npesbiwarowmx 1000 MlMa. Mpu Takon obpaboTKke NPOAYKTbl MOMELLAKTCA B cneumanbHyr
Kamepy, rge noaBepralTcsa pPaBHOMEPHOMY BO3AENCTBUIO AaBfieHUsl. OTOT npouecc
NO3BONISIET paspyLlaTh KNeTOYHble CTEHKU MUKPOOPraHM3MOB, YTO NPUBOAUT K UX rméenn. B
OTAnYNe OT TPaOUUMOHHBIX METOLAOB TepMuyeckon obpaboTku, HPP coxpaHsieT TeKCTypy,
UBET 1 BKYC NPOAYKTOB.

MpeumyLlecTBa ncnonb3osaHnsa HPP:

CoxpaHeHue nuTaTenbHbix BewecTs. O6paboTka Mo BbICOKMM  OaBfIEHMEM
MUHUMU3NPYET NOTEPIO BUTAMNHOB U MUHEPasoB, YTO AenaeT NpoaykKTbl 60see NonesHbIMu
Onsa notpebneHus.

Yny4dweHne CPOKOB XpaHeHUs. TEXHONOMS MNO3BOJISIET CYLLECTBEHHO YBENMNYNTD CPOK
rOAHOCTM NPOAYKTOB 63 HeO6X0AMMOCTY NPUMEHEHNST KOHCEPBAHTOB. [10CKOJIbKY BbICOKOE
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AaBfieHe NO3BOJISIET COXPaHATb TEKCTYPY 1 apoMat NPOAYKTOB, OHN OCTalOTCSA CBEXMMN Ha
6onee ONNTENbHbLIN CPOK, YTO OCOBEHHO BaXKHO A/151 (DPYKTOB, OBOLLEN N MOPENPOLYKTOB.

HPP MOXeT NPUMEHATLCA Kak Oons XXUOKUX, Tak 1 Ons TBepAblX MPOAYyKTOB, BKOYas
COYChbl, MSICa, CbIpbl U AiaXKe roToBble 611042, YTO AenaeT TEXHOMOMIO YHuBepcanbHo [1,2].

Llensto HacTosiero wuccnegosaHus Obino  paspaboTka roToBOWM  KyJIMHapPHOM
npoaykumuo, obnapgarowen MNposIOHMMPOBAHHBIMU  CPOKaMN  XPaHeHUs U MOBbILUEHHON
MULLEEBON LLEHHOCTbLIO.

OnpepeneHne Bnaroyaep >xnsaroLLlein CnocobHOCTM NpoBOANAN METOAOM (PUbTpaLUn.
[aHHbIN MeToA, OCHOBaH Ha MCMNONb30BaHUM cneunanbHON PUNbLTPALMOHHON YCTaHOBKNU, B
KOTOPYIO NomeLlaeTcs obpasel, MACHoOro ¢apiua. o BO34encTemeM AaBneHns NponcxognT
oToeneHne ceobopgHonm Bnarn. OO6beM BbIOENUBLLUENCS >XUOKOCTU MNO3BONSAET OLUEHUTb
Blaroyfep >KusatoLLyto CNoCoBHOCTb NpoaykKTa. YemM MeHblle BOAOpl BbIOENAETCA, TEM BbilE
9TOT nokasaresb.

OnpepeneHne >Xupoygep)xmparowen CnocobHOCTM — METOAOM  3KCTpakumu
pacTBoputenamMu. ITOT METOA 3aktovaeTcs B obpaboTke obpasua MACHOro (paplua
OpraHN4eCcKMN PacTBOPUTENAMU, TAKUMU KaK H-rekcaH. [locne aKcTpakumm onpepenseTcs
ocTaTo4Has Macca Xupa, YTo MO3BONISET OLEHUTb XXUPOYAEP KMBAIOLLYHO CMOCOBHOCTb.

DOpPMOYCTONYNBOCTb U3LENNIA - METOA BKKOYAET HabMAeHNe 3a U3gennamm nocne
TepMuyeckon obpaboTku. BusyanbHO oOUEHMBAETCA COXpPaHeHWe (POopMbl, YTO SABNASETCSA
Ba>KHbIM rnokasatesieM (hoOpMOYyCTONYNBOCTN.

Ons  oueHKn MUKPOBMONOrMYEeCKUX nokasaTenenm WUCNoNb3oBau  METOOUKMN
npeacTaBsieHHble B cneaylowwmx HopMmaTtneHblx gokymeHTax: FOCT 7702.2.0-2016. lNpogyKTsl
ybos nTuupl, nonygabpukaTtel N3 MAca NTULbI U OOBEKTLI OKpY>KatoLLen NPOnN3BOACTBEHHOMN
cpepbl. MeToabl oT6opa Npob 1 NoAroToBKa K MUKpobuonornyecknm ncenegosavnsam. F[OCT
7702.2.2-93. Msaco nTuubl, cydnpoayKTbl 1 noaydabpukaTtbl NTUYbN. MeToabl BbIABNEHUS U
onpeaeneHns KonmyectTsa 6akTepun rpynnbl KUWeEYHbIX nanoyek (KoNnMopMHbIX 6akTepui
popoB Escherichia, Citrobacter, Enterobacter, Klebsiella, Serratia). TOCT 10444.15-94.
MpooykTbl nuweBble. MeToapl onpefeneHnsa KoamyectBa Me30(USbHbIX adpPOBHbIX
1 pakybTaTMBHO-aHa3PO6HbIX MUKPOOPraHN3MOB.

OnpepeneHne aMMHOKUCIOTHOrO CocTaBa NPOBOANIIN METOAOM BbICOKO3(P(PEKTMBHOMN
XKUOKOCTHOM XpomaTorpacgpun (BOXKX) ¢ npeakonoHo4Hon gepusaTtmusaumen areHtamm OPA
n FMOC B nuwweBbIx npoaykTax, no metoamke VILL ®reHY «BHUNMIT um. B. M. Nop6aTtoBax.

[MocTpoeHne BKyCO-apoMaTU4eCcKoro npounsa OCYLLUECTBASAAM C MNPUMEHEHUEM
OEeCKpUNTOPHO-NPOMUNLHOro MeToga ceHcopHoro aHanusa no NOCT NCO 13299-2015.
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Ha nepsom aTane nccneposaHus Obun paspaboTaHbl peuenTypbl MACHbBIX Py6OneHbIX
nonygabpukatos C aganTMpoBaHHbIM copep>xaHmem O6enka. OCHOBHble HanpasneHus
pacLnpeHnsi aCCoOpPTUMEHTa KYJIMHAPHOWN MPOAYKUUN OPUEHTUPOBAaHbI Ha YOO0BMETBOPEHNE
noTpebunTeNnbCKOro 3anpoca Ha usgenusa, obnagarowime AnuTenbHbIMU CPOKaMN XPaHeHns |
BbICOKOM NULLEBON LEHHOCTbIO. BBepgeHme cyxom 6GenkKoBO-KOMMO3UTHOM cmecu «[uco
HyTtpumyH» ([1H) B KOTNeTbl N3 Msica NTuLbl NpefcTaBnseT cobom OanH U3 METOAOB MOJyYeHUs
BbICOKOKAYEeCTBEHHbIX MSACHbIX MPOAYKTOB C 3afaHHbIMU XapakKTepuCTUKaMn, BKIIO4as
OMONOrMYeCcKyo LLEHHOCTb [2].

[Ho6aeneHne cmecn [OH noseonsieT popMmnpoBaTb HEOOXOAMMbIE CBOMCTBA MSCHbIX
pybneHbix nonycgabpukatoB Onarogaps YBESMHMEHUIO COOEP>XaHUsA Jerko ycBanBaeMblX
6enKkoB, KOTOpble CO3AAKT BA3KME KOMOMUOHbIE PacTBOPbl. DTO B CBOK OoYepenp yay4waeT
PYHKUMOHANIbHO-TEXHONOrNYECKNe Xxapaktepuctnkm (PTC) MSACHON CUCTEMbI, TakuMe Kak
Bopoyaepxusarowaa crnocobHocte (BYC), >kmpocssasbiBaowaa crnocobHoctb (PKYC) wu
coxpaHeHue opMbl NpoaykTa ((PopMOyCTONHNBOCTD).

TexHONorn4ecknin Npouecc npousBoACTBa MSACHLIX pPybneHbix nonydgabpnkatos
BKJIHOYAET HECKOJIbKO 3TanoB: CHavana B KyTTep fobaensetcsa cmechb [JH (B COOTHOLLEHUN C
Bogoin 1:3 npu Temnepatype 30-35 °C) u nepemelmBaeTCss B TeYeHWe 2 MUHYT [0
OOCTWKEHNS OAHOPOOHOM MaccChl. 3aTeM BBOOUTCA MSCHOE CbIpbE, KOTOpPOE TakxXe
nepemelumsaeTcs ewe 5 MuHyT. Ispgenusa dopmupytoTcs Becom no 81 r (rotoebivt Beixog,— 70
r. Tepmuyeckaa obpaboTka npoxoauT B [fOBa 3Tana: Ha nepsBoM nonydabpukaTsl
obxapmBaroTca ¢ 06enx CTOPOH B TeYeHue 7 MUHYT, a Ha BTOPOM — OOBOOATCA A0 MOSHOW
rOTOBHOCTU B MapokOoHBeKToMaTe npu Temnepartype (200 + 5) °C n BnaxHoctn 10 % B
TeyeHve 12 MuHyT. [lanee npoayKTbl OXNaXAalTCHA B LUOKOBOM MOPO3WUSIBHOM WKady Ao
DOCTMXKeHNs1 Temnepatypbl B UeHTpe 0-4 °C npu CKOpPOCTM BO3AYLIHOro notoka 1 m/c.
Oxna)xgeHHble roToBblE U3OENNS YNaKOBbIBAKOTCSA B CKNH-YNAaKOBKY 1 06pabaTbiBatoTCsA NoA
BbICOKUM pasneHnem (HPP).

AHann3 3HaveHun BOAOYAEep>KMBaloLWen CrnocobHOCTU mnokasas, 4To fobasrieHue
cmecn [OH B KonmyectBe 7,5 % cnocobCTBYET €€ yBeNn4eHuo Ha 7 % no CpaBHEHUIO C
KOHTPOJIbHbIM 06pasuyom (85,9 %). OTO CBA3AHO C YMEHbLUEHNEM KONNYeCcTBa HECBA3aHHOM
BOObl, KOTOpasa ABASETCHA OUCMNEPCUOHHON cpefon ona Metabonmsama MUKPOOPraHM3MOB U
pana XMMUYECKNX peakLmi.

PesynbTtathl nccneposaHms BYC un XKYC B MACHbIX pybneHbix nonydgabpukarax
nokasanun, 4YTO 3ameHa nuweHun4yHoro xneba Ha cmecb [OH nonoXutensHO BAMSET Ha
obpas3oBaHne TPeXMepPHOW CTPYKTYPHOWN CETKWN, YAEP XKUBAOLWENn BNary v >XUpoBble YacTuLbl
roToBOro u3genusi, ObyCnoBfEHHOW MNOBbIWEHHbIM CcoAepXaHneM 6eflika 1 KieT4aTKu.
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YcTaHoBneHo, 4Tto BHeceHne cmecn OH yeBenuumsaet BYC Ha 3,5 %, 4to obycnosnuBaet
CMOCOBOHOCTb CUCTEMbI yAepXXmBaTb BRary npu TepMUYecKon o0paboTKe U CHUXKEeHne
TepMn4eckmnx notepb (tabnuua 1).
Mcnonb3oBaHue cmecn [JH B MogenbHbix obpasuax cnocobctyeT yBenuyeHno XXKYC,
4YTO 0OycnoBneHo HabyxaHnem 6enka, n CNOCOBHOCTLIO YAEepPXUBaTb ero.
Tabnuua 1
Xumnydeckuin coctae n @TC MACHBIX pybneHbix nonygabpukarTos
B 3aBMICMOCTU OT KonnyecTtBa cmecu H, %

I NBFGADS [/ 2YY2ya ! GGNROdziA

OnbITHbIE 06pasubl ¢ fobasneHnem cmecu [H

lMokasaTenb KoHTposb o
5% 7,5% 10 %
MaccoBas gons Bnaru, % 64,25 + 2,53 64,15 + 3,41 64,18 + 3,32 64,22+ 2,12
MaccoBas gons 6enka, % 13,28 + 0,09 14,50+ 0,10 15,20+0,10 16,03+ 0,08
MaccoBas pons xupa, % 23,40+ 0,14 22,60+ 0,15 22,10+ 0,15 21,50+ 0,09
BYC, % 66,40 + 3,28 69,43 + 4,19 68,52 + 3,95 67,54 + 4,01
XYC, % 67,52+4,21 | 74,68+5,12 75,15 + 4,56 65,83+ 5,11
[MoTeps maccel Npu TennoBom 21,92 £ 0,25 16,84 + 0,15 17,14+ 0,18 17,22+ 0,08
obpaboTke, %

Cwmecb [1H Takxe NoNoXWUTENbHO BANSAET Ha TEXHONOrnyeckme ((hopMoyCcTon4mBOCTb,
BYC) n opraHonenTnyeckme (COYHOCTb, MAMKOCTb, BKYC W 3arnax) CBOWCTBa, a TaKxe
CNoco6CTBYET NOBbLILLEHNIO KaJIOPUMHOCTN N3OENNSI.

Bremnun# B

Buna Ha paspese KoncucTeHHA

3amax (apoMar) Bkyc

KonTpois ——35 % JIH 7.5% TH ——10% JTH

PV|0yHOK 1. OpraHonenqueCKme rnokasarenmn pa3pa6OTaHHbIX n3pgennax, B
3aBUCUMOCTM OT Konn4yectea cmecu [H, 6ann
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MscCHble npoAyKTbl, SBASAIOTCA OCHOBHbIMM MOCTaBWMKaMy 6efnikoB, TaK Kak
ncnonbzosaHne [IH HanpasneHO Ha OpMUPOBaHME BbICOKOW OUMOMOrMYeCKOM LIEHHOCTMU,
HaMun N3y4eHo cofeprkaHne HezameHnMbIX amuHokucnot (HAK) [4,5]

WceneposaHve copeprkaHnst HAK B KOHTPOJSIbHbIX (BapuaHT 1) 1 OnbITHBIX (BapuaHT 2)
obpasuax no oTHoweHuto K 3atanoHy PAO/BO3 (PUCYHOK 2) BbISBUO, YTO MO CyMMe
He3aMeHNMbIX aMWHOKMCIIOT KaK KOHTPOJIbHBIN, TakK M OnbITHbIA obpasey, MpesbiLanm
3HaveHns ®PAO/BO3, B cpegHem Ha 4,9 r Ha 100 r 6enka. B onbITHbIX 06pa3uax cogepxaHue

HAK Bbliwwe Ha 2,5 % no CpaBHEHUIO C KOHTPOJIbHbIM.

th Oy =1 GO

Copep:xaHue,
r/100 r Genka

(=TT SO U R =

H3oneiuH
Jledu
JIus3un
MeTHOHHH
+HIHUCTEHH
DeHw-
alaHud |-
+THPO3HH ||
Tpeonun
Tpunrodan |-
Bamua

B Pexomenayemas HopMa ®PAO/BO3 OBapuant 1 B Bapuant 2

PucyHok 2. AMMHOKNCNOTHBIA cocTaB 6enka MACHbIX pybneHblx nonygabpukarax
B CPaBHeHUU ¢ pekoMeHayembiMn Hopmamn AO/BO3, mr/100 r

Ha cnepyrowem atane uccnenosaHun Obina Hay4YHo obocHoBaHa 3(hdEKTUBHOCTb
TeXHOMormm o6paboTkn NULLEBLIX NPOLAYKTOB BbICOKUM fasneHunem (HPP) ons nogaBneHns u
YHUYTOXKEHUS NATOMEHHbIX MUKPOOPraHN3MOB.

B xope n3ydeHunsa metopoB HPP B uensx 6opbbbl ¢ natoreHamu 6bi10 NpoBeneHO
TECTUPOBaHME C NCMNOSIb30BaHNEM YCTponcTea «[luweson rmgpocTtat, mogens 600 MIlMa/30L»
Ha 6a3e TonnuHr-ueHTpa OO0 «PAH TexHonomknke Mpynn». B paMmkax 3Tux ucnbITaHin Obinu
paspaboTaHbl pybsieHble MACHbIE N3AENNA N3 NTULBI NPONOHIMPOBAHHOIO CPOKa XPaHeHUs.

OcHOBHOM 3afayen [[aHHOro 9Tana cTano noarsepXxaeHne 3PEEeKTUBHOCTH
NPUMEHEHNA TEXHONOrMN 0BpPaboTKN OXNaXKAEHHBIX MPOAYKTOB B CKUH-YNaKoBKE MO[,
BbICOKUM AasneHneM (HPP), 4To cnocobCTBYET NPOLJIEHNIO CPOKa FOOHOCTU NPU COXPaHEeHUN
KayecTBa 1 6esonacHocTy npoaykuum [3].
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MI/IKpO6VIOﬂOFI/|HeCKI/Ie ncenenoBaHnAa 1 aHanan3 nojyYeHHbIX AaHHbIX NPpoBOAVTNCH B

COOTBETCTBUUN CO CTaHAAPTHBIMU METOAMKAMUN Y HOPMATUBHbIMU TpeboBaHNAMN. Pe3ynbTaThl
AaHHOro nccnepoBaHus NpeacTasnieHbl B Tabnuue 2.
Tabnuua 2
PeaynbTaThbl onpegeneHns MMKpobnonorndyecknx nokasatesnien B roToBbIX
KYNMHapPHbIX n3gennsax, obpaboTtaHHbix HPP

O6beKThI KMA®AHM, KOE/cm?® BakTepuu rpynmnbl KULWEYHON NanoyKu
ncenenoBaHus (konncpopmbl) B 1 1
onbIT TP EASC onbIT TP EASC
051/2021, He 051/2021, He
6onee 6onee
O6paszeL 1 1,04 P102 1,0A108 He 0BHapy>XeHo He JonyckaroTcs
O6pasey 2 5,85 P10 1,0A103 He 0BHapy>XeHo He JonyckaroTcs
O6pasey 3 5,78 R10? 1,0A103 He 0BHapy>XeHo He JonyckaroTcs
Obpasey 4 2,24 P10? 1PRP108 He 0BHapy>XeHo He JonyckaroTcs

O6paboTKa BbICOKUM [aBfIEHWEM FOTOBOW KYJMHAPHOW MNPOAYKUMN, MONOXKUTENBHO
CKa3blBAETCS Ha CHUXKEHNE POCTa MUKPOOMONOrMYeCKNX nokasarenen, ymeHboLuasa nx obuee
KOJSINYECTBO (paKTUYECKUN B OBa pasa.

VIHTEHCMBHOCTb pasBuUTUS MUKPOOPraHM3MOB B MPOLIECCE XPaHEHNSA TakXe rnokasana
NONOXXMUTENbHbIE PE3yNbTaTbl BO3OENCTBUSA BbICOKOrO AaBneHus. VIHTEHCUBHOCTb pasBuUTuS
MNKPOOPraHM3mMoB (YBeNnM4YeHne) B KOHTPOJSIbHOM 0ObeKTe cocTaBuna 5,6 pas B TO BpeMs, Kak
y obpasuos, obpaboTaHHbIX Nog gasneHnem B 400 MlMa - 4,1 pas.

[anee nccnegoBaHo BAMSAHUE TEXHOOMMN 06pabOoTKMN NULLEBBLIX NPOAYKTOB BbICOKNM
nasneHnem (HPP) Ha CpOK roOAHOCTM rOTOBbIX MSCHbBIX Py6ieHHbIX nonydadbpukaToB U3 msaca
NTULUbI.

PesynbTaTbl MMKPOBNONOrMYECKNX NCCNEAOBAHUN FOTOBbIX OXNaXXAEHHbIX KYJIMHAPHbIX
N3penuin, ynakoBaHHbIX Nofd BakKyyMoM, obpaboTaHHbix HPP B TedeHune 5, 10, 15 MuH nopg
pasneHnem 400 MIMa vepes 1, 3, 5 cyTok xpaHeHusi Npu Temnepatype 4 + 2 °C npeacTaBnieHb!
B Tabnuue 3.
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Tabnuya 3
Mukpoburonormnyeckune nokasaTtenn rotoBbIX KyJIMHaPHbIX nsgenusx, obpaboTtaHHbIX HPP B
TeyeHue 5, 10, 15 MuH Yyepes 1, 3, 5 CcyTOK XpaHeHus

HavMeHOBaHME MrneHnveckne Mpopomxu- O6pasupl
TpeboBaHus * TeNbHOCTb KoHTposib obpaboTaHHble HI1, MuH
nokasartensi
XpaHeHus, CyT. 5 10 15
KMA®AHM, He 742 1,10A10 | 0,90A10 742
6onee, KOE/r 1 4,40A10 2 5 0,70A10
1,0A102 3 1,02A100 | STAT0 | LOSAI0 1 6 g72102
5 5,78A100 | 224A10 | T7BAT0 |4 508102
Listeria 1
monocytogenes 3
’ He 25 He obHapy>xeHbl
JornyckaroTcs B
mMacce S
npogykTa, r
BIrKm, He 1
JonyckaroTcs B He o6Hapy>XeHsbl
mMacce
1,0 3
npoaykTa, r
5 He obHapy>xeHbl
lNaToreHHble, B
T.4. Salmonella, 1
He
AonyckarTcs B 25 He o6Hapy>keHbl
mMacce 3
npopykTa, r
5
Cynbutpeayy
npyoLme 1
KnocTpuanm, He
[OnyCKaloTCs B 0,1 3 He obHapy>xeHbl
mMacce
npogykTra, r 5
S. aureus, He 1
Aoryckatotes B 1,0 3 He obHapy>xeHbl
mMacce 5
npoaykTa, r
bakTepuun popa 1
Proteus, He 3
JonyckarTcs B 0,1 He obHapy>xeHbl
macce 5
npoaykTa, r

* TP EA3C 051/2021 TexHn4yecknin pernameHT EBpasminckoro 3KOHOMM4eCKoro cotsa
«O 6GeszonacHoCTM Msica NTUUbl M NPOOYyKUUN ero nepepaboTkn» (C M3MeHeHusaMu Ha 15
deBpansa 2023 roga)
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B roTtoBbiX KyAMHAPHbIX W3[EINAX KOMYECTBO MeE30(USbHbIX a3pPO6HbIX 1
(hakynbTaTUBHO aHal’pPobHbIX MuKpoopraHusmos (KMA®AHM) ponyckaetca TP EA3C
051/2021 B 1 r He Gonee 1P10% KOE/r. B onbiTHOM o6pasue nocne 18 4acoB XpaHeHus
obHapyxunocb 1,4P102 KOE/r, 4to Ha 56 % HWXe yCTaHOBNIEHHON HopMbl. CopepxxaHue
KMA®AHM B roTtoBbix nagenusx, obpaéotaHHom HPP B TedeHun 5 MuH cocTasnset 1,1 P10?
KOE/r, 4TO (haKTU4eCcKn HmxXe yCTaHOBNEHHOW HOPMbl Ha 89 % un Ha 75 % Hwke KMAGAHM
KOHTpPONbHOro obpasua He obpabotaHHoro HPP. [pu XpaHeHun oOnbITHbIX 06pa3LuoB B
TeyeHne 3 cytok KMAD®AHM yxe npesbiwan HOpMy Ha 1%, B TO BpPeMsi Kak OMbITHblE
obpasLbl, HOPMY He npeBbIWwann. Yepes 5 CyTOK XpaHeHUs Y roTOBbIX U3genunin Habnoaanoch
yBesnMyeHve rnpesbILeHns HopMbl Ha 2,5%. [ToToBble MPI® Bce elle He nNpeBbILwan HopMmy,
XOTS HabngaeTcs He3HaAYUTESNbHbBIN POCT MUKPOMAOPbI.

Takum 06pa3omM, MPUMEHEHME TEXHONAOIMMM BbICOKOro AaBfIEHHOrO OaBfieHNS
NO3BONSAET 3HAYUTENBHO CHU3UTL Konn4yecTBO KMA®AHM B roToBbIX MACHBLIX KYJUHAPHbIX
npopyktax. llocne 5 cyTok XpaHeHnsa Obino 3amnKCpoBaHO yMeHbLUeHNe B 4,4 pasa (npu
obpaboTke B TeveHne 5 MuHyT), B 5,7 pasa (npn 10-muHyTHON 06paboTke) n B 6,6 pasa (npwu
apyron 10-MUHYTHO 0O0pPabOTKE) MO CPaBHEHUKD C HOPMATUBHbLIMW MoKasaTensamn Ons
rOTOBbIX MSACHbIX U3Aenui.

VccnepoBaHus, Kacalowmecs coaep)XaHus Takumx natoreHos, kak Staphylococcus
aureus, Listeria monocytogenes, cynbutpeayuupyowme knoctpugumn, Salmonella, BI'KI1 n
Proteus, nogreepanan nx nosiIHoe OTCYTCTBME B obpasuax nNpu pasinyHon OSUTESNIbHOCTU
XpaHeHus. Taknm o6pasom, MOXKHO CAeNaTth BbIBOA O TOM, 4TO TexHonornsa HPP acdekTneHO
NoaaBfisieT U YHNYTOXKAaeT NaToreHHble MUKPOOPraHW3Mbl B FOTOBbIX MSACHbLIX KYJMHaPHbIX
n3pennsax.

icnonb3oBaHne CBEPXBLICOKOrO [aBfiEHUS O COXPaHEHUA KadecTBa MULLEBbIX
NPOAYKTOB N FOTOBbIX KYJIMHAPHbIX U3Lennin NnpeactaBnaeT cobom MHHOBALUMOHHbIN NOAXo[q,
KOTOPbIN OTKPbIBAET HOBbIE MOPU3OHTLI B MULLEBON MPOMBILLIIEHHOCTU. 3Ta TEXHONOMMS He
TOSIbKO yBenuymBaeT 6e30MacHOCTb M CPOK XpaHeHWUst MPOAYKTOB, HO M COXpaHseT uX
nuTaTenbHble CBONCTBA WM BKYC. YUnTbiBas pacTylmil UHTepec K 300POBOMY MUTAHUIO U
HaTypanbHbIM NpogykTam, HPP MOXeT cTaTb BaXXHbIM NHCTPYMEHTOM [/15 Npou3BoauTeNnen,
CTPEMALMNXCS YAOBETBOPUTL NOTPEOHOCTN COBPEMEHHBIX NOTpebuTenen.
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