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Abstract: the article contains methodological approaches for determining the strength
rating of worn gears, which take into account the variety of operating conditions and
real physical processes occurring in gears. Changes in tooth geometry during wear
lead to changes in stress distribution and its strength. As a result of the studies, the
dependence of the change in the geometric coefficient along the cross section of the
tooth was obtained. It was found that when tooth wear is up to 17%, changes in bending
strength can be neglected, which is of practical importance for assessing the durability
and reliability of gears.
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AHHOTAIUSA. TIEPCIIEKTUBHBIM MMOOOYHBIM CHIPbEM SIBIISIFOTCSI 3apPOJIBIIIHN MIICHUIIBI.
OnHu conepxat (PyHKIIMOHAJIbHBIE MHTPEANEHTHI, HEHAChIIEHHbIe Tunuabl. [loteps
OMOJIOTUYECKON aKTUBHOCTHU MPOUCXOIUT MPU MPOTOPKAHUS, BCIEACTBUE OKUCICHUS
HEHACBIIIEHHBIX JKUPHBIX KUCIOT. M3ydeHbl KpUBBIE MPOTOpKaHUsS 3apOoAbIleH B
pe3ynbTaTe OKUCIUTENBHOTO MOBPEXIECHUS KHUPOB. loydeHHbIE TaHHbIE ONKUCAHBI
Jorapu(pMUYECKON 3aBUCUMOCTBIO.
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KiroueBble ¢cj10Ba: OKACTUTENBHAS CTAOMILHOCTD, 3aPO/IBIIIT 3epHA MIIEHUIIA, CPOKH
XpaHEHHUs], POTOPKaHUE

Bropuunbie pecypchl U OTXOJIbl, B YACTHOCTH MYYHOIO0 U XJI€OOMEKapHOTro
IPOU3BOJICTBA, MOTYT PAllMOHAIBHO HMCHOJB30BATHCS B TEXHOJIOTMM OOOTAIllEHHBIX
IPOJYKTOB, MOBBIIIATh KaK MUTATEIbHYIO LIEHHOCTH [1]. MupoBoi 00beM MOOOYHBIX
IPOJIYKTOB MYKOMOJIBHOTO MMPOU3BOICTBA JOCTUTAET A0 25 MIIH.TOHH. 3apOJBIIIECBBIC
XJIONbS OTAEISAIOTCS MpPU NEepepadOTKE JJIA MOBBIIMICHHS CPOKOB XPAaHEHHUS MYKH.
CBs13aHO 3TO C BO3MOKHOCTBIO NPOTOPKaHUSA JTUIUAOB 3apOJbINIEH U IMOSBICHUEM
MOCTOPOHHUX MPUBKYCOB M 3amaxoB. CojepkaHue B XJIOMbSIX (PUTHUHOBOM KUCIOTHI
yXyAamaeT OM0oI0CTYITHOCTh MUHEPAJIOB M BATAMHHOB [2].

3apoApllly MIIEHUIBI coaepxaT OenkoBble KoMIiuiekehl 10 30%, no 45%
YIJIEBOJIOB, BUTaMUHBI U 10 10—12% nmunnaos. B Toke Bpems akTyalnbHO IPUMEHEHUE
ATOr0 IIEHHOTO IMOOOYHOro MPOAYKTa JUIsl MOTPEOJIEHUS YEIOBEKOM. OJTO ChIPbE
IIMPOKO  HCIOJIb3yeTCs  Ais  oOoramieHus — xJieOOOyJOuHOM  MPOIyKIHH,
KHCJIOMOJIOYHBIX TPOAYKTOB. JloGaBieHue 3apoabliiel B TECTO ISl XJ1eba U MeUeHbs
yJIydlIaeT TEXHOJOTUYECKHE CBOWCTBA, (PM3MUYECKUE U CEHCOpHbIE Moka3arenu. s
xJieba MPEUMyYIECTBO BKJIIOYAET OOJbIIME CPOKH rogHocTH. KoiuuecTBo 100aBOK
YCTaHOBJIEHO JI0 cojiepkaHusi He O6osee 15%, T.k. mpu OosbliieM BBOJE YXYALIAIOTCS
OpraHOJICITUYECKHE [TOKA3ATENH, ITPEXKIE BCETo LBET [3].

HeHnachllieHHble KHACTOTHI B MOJIEKyJaX JIMIHWAOB, TOJIBEPXKEHBI PHUCKY
OKHCJIEHUS], YTO BBI3BIBAET MOTEPIO OMOJIOTUYECKON HEHHOCTH, a TAK)KE K MOSIBJICHUIO
MIPUBKYCOB M MOCTOPOHHMX 3allaXxOB. JTO SBJICHHE NPOUCXOJUT BCIEICTBHE psia
BO3MOKHBIX (PAKTOPOB: pEaKUUid MEXIy CBOOOJHBIMU JUNUAHBIMH PAIUKAIAMH C
BO3/IyXOM TIpM KOHTaKTE€, NpPH OKHUCICHHMH Ha CBeTy ((POTOOKHUCIEHHUE), NpH
dhepmenTaTuBHOM pacnaje [4]. [Ipu MmexaHuyeckoM OMOoJI€ IPU KOHTAKTE C BO3TyXOM
pa3BuUBaeTCs ObICTPOE MPOTOPKAHKE MPH JIUIHIHOM OKUCIIEHUH. B CBsI3U ¢ 3TUM CpoKuU
XpaHEHUs 3apOJIbIIIEN OrPAaHUYMBAIOTCS 10 HECKOJIBKUX AHEH [J].

[{enp 3akiroyanach B U3yYEHHUM YCIOBHM MPOTOPKAHUSA JUIIMAOB 3apOAbIIIEH
neHUIbl. OObEKTOM U3YUYEHHS CTadu 00pasilbl 3apOIbIIeii 3epHa MIIeHUIs! o TY
9295-010-00932732-08, npenoctasnenusie npeanpustuem OAO "BMK".

UccnenoBanns peann3oBanbl B HaydyHOM 1ieHTpe PITAY-MCXA umenu K.A.
TumupsizeBa "CepBucHas IJ1abopaTopuisi KOMIUIEKCHOTO aHaIM3a XUMHYECKUX
coenHeHu". OKUCIUTENBHYIO CTAa0OUIBLHOCTh 00pa3lOB UCCIEIOBAIA Ha MpUOOpe
OXITEST (Velp Scientifica, Usmate). Metoauka 3akitodanach B BbIJICPKKE TOPIUH
ceIpbsi (HaBecku B 20 T) mpu maBieHuu okuciswooniero areHta (0,6 Mlla) npu
BapbupoBanuu temmneparypbl (90, 100 u 110 °C). B ombiTax npu omnpeneaeHHOM
JABJICHUSI B pe3epByape C KHUCIOPOJOM MOMEIIAJIUCh HCCIelyeMble 00pasibl U C
UCIosb3oBaHueM mnporpamMmmHoro obOecneuenuss OXISof ycraHoBiIEeHBI TEPHOBI
OKHCJIEHUS JIUIHJIOB.

B paHee mNpoBEeAEHHBIX MCCIEIOBAHUAX YCTAHOBJIEHA CBS3b JErpajaluu
JIUIIHAJIOB C TOBBIIIEHHOW BJIA)KHOCTBIO W JJINTEIBHBIMU CPOKaMU XpaHEHUs, MpHU
KOTOPBIX MPOUCXOJIUT OKHUCIEHUWE W Jerpajalus BELIECTB CBIPbIX 3apoJbIIIEi
nmeHuIsl [6]. B cBs3u ¢ 3TUM paccMaTtpuBanuch (PAKTOpPHI JErpajaliuu M3-3a
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OKHCJIUTENBHBIX TIPOIECCOB W BO3JCUCTBUS THAPOJUTHUYECKHX (PEpPMEHTOB Ha
HEHACBHIIIEHHBIE KUPHBIC KUCIIOTHI.

N3MeHeHne aKkTHBHOCTH SHIOTC€HHBIX (DEPMEHTOB (JIMIA3bl U JIMTIOKCUTEHA3HI) B
mporecce XpaHeHus oOyClIaBIMBAaeT IMPOTOPKAHWE 3apoJIbINIeH MeHuIbl [6].
Bo3spactanue koinuecTBa MUKPOOHBIX JUIa3-(HEpPMEHTOB KOCBEHHO MPOSBIISIETCS B
OKHCIIUTEILHOM criocoOOHOCTH [7].

OxucnuTenpHas CTaOUILHOCTh M3Y4Y€HA IPH TPEX YPOBHAX TeMIepaTyp, IS
YCKOPEHHOTO TeCcTa Ha CpoK mporopkanus. [1o rpaduuecknm TaHHBIM, TOTYYEHHBIM B
X0J1€ PKCIEPUMEHTOB, MOJYYEHO, YTO 00pa3Ibl 00JIaTAI0T PA3TUYHON YCTOMYMBOCTHIO
K pEaKIMu OKHUCJICHUS B 3aBUCHUMOCTH OT TeMmmeparypbl. KpuBbie OKHCICHUS
MIIIEHUYHBIX MOTYT OBITh ONMHUCAHBI YPaBHEHUSMH KHHETUKH AppeHuyca HyJIEBOTO
nopsinka (mpu R2 6onee 99%) [8]. Tlomydeno, 4To ypoBEeHb MPOTrOpKaHUs 00pasIoB
U3MEHWICS B JIOTapU(MHUECKOM TIEpHOJEC HWHIAYKIMKA 4dYepe3 14 dacoB mpH
temriepatype 90°C. Tect Ha OKHUCIHMTENbHYIO CTaOWJIBHOCTH TOKa3aj, 4TO MPHU
MOBBIIIEHHOM  COJICP)KaHUM HEHACBHIIICHHBIX JKUPHBIX KHUCJIOT YBEIUYUBACTCA
o0pa3oBaHME OKHUCICHHBIX MPOIYKTOB B JIOrapu(PMUYECKON 3aBUCHUMOCTU. B
pe3yibTaTe aHajdu3a MOJYYEHHBIX TpaUuecKuX 3aBUCHUMOCTEH, MO BBISBICHHBIM
AKCTpEMyMaM, CJieJiaH MPOTHO3 YPOBHS MPOTOPKIOCTU B PE3YJIbTATE OKUCIICHUS.
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Abstract: Wheat germ is a promising by-product. They contain functional ingredients,
unsaturated lipids. Loss of biological activity occurs during rancidity, due to the
oxidation of unsaturated fatty acids. The rancidity curves of embryos as a result of
oxidative damage to fats were studied. The obtained data are described by a
logarithmic dependence.
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