TEXHUKA U TEXHONOrMU ANK

TEXHUKA U TEXHOJIOT'UH AIIK / FARM MACHINERY AND TECHNOLOGIES
OPUT'MHAJIBHAS CTATBSI / ORIGINAL PAPER

YIK: 637.116.2

DOI: 10.26897/2687-1149-2020-3-22-26

PASPABOTKA CTEHOOB 1 UCCITEOQOBAHUE 5
O®U3NKO-MEXAHUYECKUX XAPAKTEPUCTUK COCKOBOMUW PE3UHbI
C AHTUBAKTEPUATNIbHBIM HANMOJNTHUTEJIEM

HBAHOB FOPHH I'PHT'OPbEBHY, doxm. mexH. HayK, npogheccop
MAIIIOHIHHA EJIEHA BACHJIBEBHA, kano. c.-x. HayK, 0oyenm
BEP/IHKOBA JIO/IMHJ/IA HUKOJIAEBHA, acnupanm
TEJIETHH JIAPbS TPUTOPBEBHA, acnupanm

E-mail: electro@rgau-msha.ru
Poccuiickuii rocynapcTBeHHbIH arpapHblii yausBepcuteT — MCXA umenu K. A. Tumupsizesa; 127550, Poccuiickas @enepanus,
. Mocksa, yi. Tumupsszesckasi, 49

HccnenoBanne n3MeHeHUH (pU3MKO-MEXaHHUECKUX CBOMCTB COCKOBOW PE3HMHBI B 3aBHCHMOCTHU OT COZIEPKaHMsI B HEH
MOPOIIKOBOTO aHTHOAKTEPHUATEHOTO HATIOJIHUTEINS IPOBOMIOCH Ha pa3pabOTaHHOM CTEH/IE, BKIIOYAIONIEM JOMIBHBIA CTaKaH
CO COCKOBOM PE3WHOM, 3aJ]aTYMK YPOBHS BaKyyMa, BAKYyMMETP U MYJIETUMETp. B 3armymike Moio4Ho! TpyOKH COCKOBOW PE3HHBI
YCTaHOBJIEH CBETOIMO/, a B 3aTylIKe €€ roJoBKH — (hotopesucTop. [Ipu yBeanueHnn BakyyMa BO BHYTPEHHEH ITOJIOCTH COCKOBOM
PE3UHBI TPOUCXOINT CXKaThe e€ CTEHOK U CHIKEHHE CBETOBOTO TIOTOKA, MOCTYMAOIIEro OT CBETOANOAa Ha POTOPE3UCTOD,
MOKa3aHMsI KOTOPOTO PETUCTPUPYIOTCA MYIETUMETPOM. YJUIMHEHHE COCKOBOI pPe3UHBI ONPEAEIoch e€ HaTSKEHUEM TPy30M
Maccoii 6 kr. MccienoBanus npoBeieHbI Ha TPEX KOMITIEKTax cockoBoii pesunsl J{J1 00.041 Al PB, mo yetsipe o0pasiia Ha OuH
JIOWJIBLHBIN annapat. [IepBhlif KOMIUIEKT ObUT O¢3 HAIOJTHUTENS, BO BTOPOM U TPETHEM COJCPIKAIOCH COOTBETCTBCHHO 3 1 5%
HAIOJIHUTEIS Ha OCHOBE cepebpa, paspadoranHoro kommanuein IKOC. 3amepsr mposezaeHs! mocie 20, 60 u 110 yaco paboThI
JIOWJIBHBIX allapaToB C UCCIeAyeMON COCKOBOM pe3nHOil. YCTaHOBIEHO, 4TO 100aBICHHE B COCKOBYIO PE3UHY HANOTHUTENSA
yBEJIUUUBAET e€ )KECTKOCTh. B MCXOHOM COCTOSIHUM BaKyyM CMBIKaHUS Y pe3HuHBI 0e3 nobaBku coctasui 24 klla, npu 3% —
26 xIla, npu 5% — 30 kI1a. ITocie 110 yacoB paboTH BaKyyM CMBIKaHHs CHH3WICS: Ha 6 kIla B mepBOM M BTOPOM KOMITJIEKTaX
u Ha 8 k[la B TpeTbeM. B NCXOHOM COCTOSIHUY YAJIMHEHHE YYJIKa COCKOBOM pe3MHBI 0e3 HAaIlOJIIHUTEIST COCTaBUIIO 25 MM, ¢ 3%
no6aBku — 22,5 MM, ¢ 5% — 20,5 mm. [Tociie 110 yacoB paboThI yIUIMHEHHE BO3PACiIO: B TIEPBOM KOMILIEKTE Ha 12 MM, BO BTOPOM
Ha 11 MM, B TpetbeM Ha 10,3 mm. [Tocie 110 yacoB paboThI Ha TOBEPXHOCTH PE3UHBI O3 HATIOIHUTENS H3MEHEHHs! He 00HAPYKEHO,
B 00pasiax BTOPOro KOMIUIEKTa MOSBUIIMCH IIEPOX0OBaThle MONocku JuinHoH 40...50 MM, B 00pa3nax TpeThero — CKBO3HbIE
TpetuHbl, JUHOH 20...35 MM. Jlyummmu xapakTeprucTHKaMu o0aiaet pe3aHa ¢ 3% HaroIHHUTENS.

KiiroueBble cji0Ba: HCIBITATEIBHBIN CTEHA, JOWIBHBINA anmapar, COCKOBasi pe31Ha, IIOPOIIKOBBIN aHTHOAKTEPHAIBHBIH
HAIOJHUTENb, (PU3UKO-MEXaHUYECKHE CBOWCTBA.
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The research purpose is to develop test benches and study the change in the physicomechanical properties of a teat cup
liner depending on the content of antibacterial filler powder in it. The developed test bench includes a teat cup with a teat cup
liner, a vacuum level setter, a vacuum meter and a multimeter. The milk tube plug of the teat cup liner contains a light-emitting
diode, and its head plug — a photoresistor. A vacuum increase in the internal cavity of the teat cup liner caused a compression
of its walls and decrease of light flux supplied from the light-emitting diode to the photoresistor, readings of which are recorded
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by the multimeter. The elongation of the teat cup liner was determined on a separate bench with a load of 6 kg. The tests were
carried out for three sets of DD00.041 A1 RB teat cup lines, with four samples per a milking machine. The 1st set contained
0%, the 2nd — 3% and in the 3rd one — 5% of silver-based filler developed by the ECOS company. Measurements were carried
out after 20, 60 and 110 hours of operation of milking machines with studied teat cup liners connected to a laboratory milking
plant. It has been found that adding the filler to a teat cup liner increases its rigidity. In the initial state, the closing vacuum at
0% amounted to 24 kPa, at 3% — 26 kPa, at 5% — 30 kPa. After 110 hours of operation, the closing vacuum was reduced at 0%
by 6 kPa, at 3% — by 6 kPa, at 5% — by 8 kPa. In the initial state, the extension of the teat cup liner sleeve at 0% was 25 mm, at
3% —22.5 mm, at 5% — 20.5 mm. After 110 hours of operation, the elongation increased at 0% by 12 mm, at 3% — by 11mm, at
5% — by 10.3 mm. After 110 hours of operation, no changes were observer on the surface of the liner with no filler, in the 3%
samples there appeared rough strips 40...50 mm long, while in the 5% samples there appeared through cracks 20...35 mm long.
Thus the best characteristics have been found with a 3% filler.

Key words: test bench, milking unit, teat cup liner, antibacterial powder filler, physical and mechanical properties.
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Beenenne. OgHNM U3 BaXXHBIX PE3€PBOB MOBHIIEHUS (-
(heKTHBHOCTH ITPOU3BOJCTBA MOJIOKA M COXPAHEHNUS €ro Kade-
CTBa ABJIAETCS pa3pab0TKa HOBBIX BBICOKOTEXHOJIOTHIHBIX pe-
IICHUH U KUBOTHOBomueckux (epm [1-5]. IIpu pazpabot-
K& poOOTH3MPOBAaHHON HOMIFHONW YCTaHOBKH C ITONyYCHHEM
M YIaKOBKOI MOJIOKa, HE TTOJBEPTAIONIETOCS BEICOKOTEMITEpa-
TypHO#t 00paboTKe, OT OTAENBHON KOPOBHI, IPEICTABISAET WH-
Tepec NMPUMEHEHHE COCKOBON PE3UHBI ¢ aHTHOAKTEPHATBHBIM
HanojHuTeneM. M3BECTHO, YTO MOBEPXHOCTh TAKOW PE3UHBI
obnmazaeT GaKTEPUIIMIHBIMU CBOMCTBAMHU M CHIDKACT Nepeia-
gy 00JIe3HETBOPHBIX OaKTepwii, HApUMep, MacTUTa OT OOJIb-
HBIX KOPOB K 3I0POBEIM [6-12].

IIpumepom sBisIETCSl COCKOBasi pe3uHa, pa3paboTaHHAs
xommnaaneit DKOC-1. TTopomKkoBEIi HATOTHUTENb, COAepKa-
i cepedpo, M3HAYAIBHO BBOAUTCS B COCTAB CHIPON PE3UHBI
THmna 6a-1 mepen ee BylIKaHN3AIMEeH Ha 3aBOJIE- H3TOTOBUTEIIE.

Heas uccienoBanmii — pa3padoTaTh CTEHIB W W3YYUTh
N3MEHEeHne (U3UKO-MEXaHHIECKUX CBOMCTB COCKOBOW pe3H-
HBI B 3aBUCUMOCTH OT COJEP>KaHHS B HEH ITOPOIIKOBOTO aHTH-
6aKTepHaTbHOTO HAOIHUTEIS.

Marepuana u mMeroabl. MccnenoBanus IpoBeACHbI B Ja-
6oparopur kKadeapsl aBTOMATH3ALNH U MEXaHU3AIIH KUBOT-
HOBOJCTBA. J[1 NpOBENEHHA HMCCIEJOBAaHUI HCIIOIB30BAHA
nmabopaTopHasi JOWIbHAs yCTaHOBKa Tuma MOJIOKOIIPOBOL,
COCTOSIII[asT U3 BOJOKOJIBLIEBOTO BAKyyMHOTO HACOCA, BAKyyM-
HOTO OaJIIIOHA, PETyIATOpa BaKyyMa C BaKyyMMETPOM, MOJIO-
KOCOOpHHUKA C MOJIOYHBIM HACOCOM, MOJIOKOIIPOBOAA U3 He-
P KaBEIOIIEH CTAIN U BaKyyMIIPOBOZA, a TAKXKE TPEX KOMIUIEK-
TOB JOWJIBHBIX aIIapaToB MONAPHOTO JOEHHS C KOJUIEKTOPOM
V =250 c™® u mynecatopom monapHoro mpoenus «Interpulsy,
YKOMITIEKTOBAaHHBIX HCCIIEAYeMOI COCKOBOH pe3nHoi. Pabo-
4ymif BakyyM coctaBmi 47 klla, gactora mymbcaruii 1 ',

M3BecTHBIE YCTPOKCTBA AJIs1 U3MEPEHUSI BaKyyMa CMbIKa-
HHS COCKOBOH PE3MHBI OCHOBAHBI HA PETHCTPALUK 3HAYCHUS
BaKyyMa, TP KOTOPOM (PMKCHPYETCSI MOMEHT CMbIKaHHS ABYX
TOYEK MPOTHUBOMOJIOKHBIX CTEHOK COCKOBOI PE3MHBI BU3yalb-
HO, JIUOO C MOMOIIBIO AIEKTPUIECKOTO0 KOHTAKTa MEXaHH4e-
ckoro tuna [ 13-18]. [Ipemmaraemslit CTEHA TO3BOJISIET OLIEHUTH
W3MEHEHNE OTHOCHTENFHON ae(OopMaIlii COCKOBOH pPEe3WHBI
TP Pa3INYHBIX 3HAUCHUSX MIEPETaia BaKyyMa, BIUIOTh 10 MO-
MEHTA MOJIHOTO MEePEXaTHs €€ TyIKOBOH YacTH, T.€. OH I03BO-
JISIeT OIEHUBATH Ae(hOPMHPYEMOCTh COCKOBOW PE3MHEI B 00-
Jiee IIMPOKOM Anamna3oHe ee ckatus. [IpakTuueckoe 3HaUEHNE

9TOTO IOKA3aTellsl 3aKII0YacTCsl B TOM, YTO B TAaKTE CHKATHS
JOJDKHO OBITh TIOTHOE CMBIKAHME COCKOBOM PE3MHBL. JTO TIpe-
JOTBpAIIAET TOMaAaHNe BaKyyMa B KaMepy I'OJIOBKH COCKOBOM
PE3HHBI U JIydIlle MACCAKUPYET COCOK B TAKTE CXKATHS.

Pa3pabotaHHbIif cTeH TSI U3MEPEHHSI TIOTHOTO BaKyyMa
CMBIKaHHUs COCKOBOM PE3MHBI B IOWIBHOM CTaKaHE MPEACTaB-
JIeH Ha pUCyHKe 1.

1 2 3 4
@ 14 / 00 00
oo Poax. @ "5

Puc. 1. Cxema cTeHa 1Jisl H3MepPeHHs MOJHOI0 BaKyyMa
CMBIKAHHSI COCKOBOI Pe3NHBbI B JOMJILHOM CTaKaHe:
1 — Bakyymmerp (ObB1-100);
2 —3aJIaT4KMK YPOBHS BaKyyMa; 3 — BKITFOUATellb BaKyyMa;
4 — MICTOYHUK CTaOWIN3UPOBAHHOTO BaKyyMa;
5 —mymsrumerp (MASTECH MY61); 6 — 3amymika;

7 — cockoBas pe3uHa; 8 — oropesucrop (DP-765);

9 — noweHbIH ctakaH; 10 — cBeromuon (GNL-3014 BGC, Oenprit);
11 — marpy6ok; 12 — momno4Has TpyOKa;
14 — BxirOUaTENh NCTOUYHMKA IEKTponHTaHus 3 B
(CR2032-3B, émKocThiO 225 MA * 1)

Fig.1. Bench design for measuring
the complete closing vacuum of a teat cup liner:
1 —a vacuum gauge (OBV1-100); 2 — a vacuum setpoint level;
3 —a vacuum switch; 4 — a source of stabilized vacuum;

5 —amultimeter MASTECH MY61); 6 — a stub;
7 — a teat cup liner; 8 — a photoresistor (FR-765); 9 — a teat cup;

10 —a LED (GNL-3014 BGC, white); 11 — a pipe;
12 — a milk tube; 14 — a 3-V power supply switch (CR2032-3 'V,

a capacity of 225 mA -h)

ITocne momaunm BakyyMa BKItodaresneM 3 TpPHU TOMOIIH
3aJaTyvka 2 1 MaHOMeTpa / yCTaHaBIMBAETCs HyJeBOE 3Ha-
YeHHe BaKyyMa BO BHYTPEHHEH IOJIOCTH COCKOBOH PE3MHBI.
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IIpu 3TOM 4YynKOBas 4acTb COCKOBOI pPE3MHBI 7 HAXOMUTCS
B pAaclpaBlIEHHOM COCTOSIHUH, a CBETOAMON /() MakCUMajIbHO
ocgetaet ¢oropesucrop 8. dedopmaruys, T.e. cxKaTHe COCKO-
BOU PEe3UHBI 7, MPOUCXOIUT 3a CUET Nepenasa JaBICHHU MEX Ty
MEKCTEHHOM U MOJICOCKOBOM KaMepaMH JOWIBHOIO CTakaHa 9,
TIpU MOoAa4e BaKyyMa BO BHYTPEHHIOIO MOJIOCTh T€PMETU3UPO-
BaHHOI COCKOBO# PE3UHEI 7 Yepe3 MOJIOYHYIO TPYOKy /2.

IIpu cxaTum 4ynKOBOM 4acTH COCKOBOM pE3HHBI YMEHb-
1aeTcs IIoIaab e€ NOoNepeyHoro CE4eHus U, COOTBETCTBEH-
HO, YMEHBIIIAE€TCsl YPOBEHb CBETOBOI'O MOTOKA, MOMAAIOIIETO
OT CBETOAMO/Ia Ha (POTOPE3UCTP, a 3HAYCHHUE €T0 IIEKTpUYe-
CKOTO COTIPOTUBIICHHS yBenuuuBaercsi. OHO perucTpupyercs
MyAbTUMETPOM 5. IIpu MOTHOM CMBIKAHUU CTEHOK COCKOBOM
pEe3UHBI CBETOBOH MOTOK He TomajaeT Ha Qotopesucrop,
a 3HAYEHUE JIIEKTPUUECKOTO COMPOTHUBIECHUS CTPEMHTCS
K OECKOHEYHOCTH.

Crenn Ans U3MEpEeHUs YJUIMHEHHs COCKOBOM PE3UHBI CO-
CTOUT U3 OCHOBAaHMSA, C YCTAHOBJICHHBIMHM Ha HEM MOBOPOT-
HBIM POJIMKOM U KPOHIITEHHOM JJIs (PUKCAIUU TOJOBKH CO-
CKOBOM pe3HHBI, TPOCHKA, FPy3a, MacCOH 6 KT, MEpHOU JINHEH-
KH, TTOJICTAaBKH U1l POTOMHKPOCKOIIA U caMOro (hOTOMHKPO-
ckoma (puc. 2).

Puc. 2. Crena aJ1s u3MepeHust yiTUHEHHUA
€OCKOBOi pe3nHbI ¢ oToanmapaToM /UIsl perucTpanuu
COCTOSIHUS TIOBEPXHOCTH COCKOBOM Pe3HHbI

Fig. 2. Bench for measuring the extension
of a teat cup liner with a camera for recording
the condition of the teat cup liner surface

OO0bEKTaMH MCCIIENOBAHNS SIBIIUINCH 3 KOMIUIEKTA COCKO-
BOW pe3uHslI (110 4 0Opasiia Ha OUH JAOFIIHHEIH armapar) ¢ pas-
JUYHBIM TIPOIICHTHBIM COJCP)KaHWEM aHTHOAKTEPHAIbHOTO
HaroJIHUTENA: B IepBoM komiiekte 0%, Bo Bropom 3%, B Tpe-
TheM 5%. Hamomautenp M3Ha49aibHO BBEIEH B COCTAB CHIPOM
pE3UHBI Iepes €€ BYJIKaHU3aLMeHd Ha 3aBOJE M3TOTOBUTEIIE.
Mapxka cockoBoit pesunsl — JIJ1 00.041 A1 Pb (. bopucos).

IIporpamma nuccienoBaHuil mpenycMaTpuBacT:

M3mepenue yanuHEHUsT 4yJKOBOM 4acTU COCKOBOM pe3u-
HBI MyTEM €€ pacTsKeHHs TPy30M Maccoit 6 kT mocie 20, 60
u 110 gacoB pabOTHI HOMIBHOTO amnmapara Ha 1abopaTOpHOM
ycraHoBke Tuna Momnokonposoa. Lukimaeckas gedopmarms
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COCKOBOW pPe3MHBI (OPMHPYETCsl MPH IoAaue MEePEMEHHOTO
Bakyyma (0/47 k[la) B MEKCTEHHYIO KaMepy JOWIBHOTO CTa-
KaHa OT MyJbCaTOpa JOMJIBHOIO anmnapara.

M3mepenue BakyyMa CMBIKaHUSI COCKOBOM pE3UHBI ye-
pe3 20, 60 n 110 gacoB paboThl Ha pa3pabOTaHHOM CTEH/E
C perucTpaiyeii MMeKTPUIECKOro CONPOTHBIICHUS (HOTOpE3H-
CTOpPa, OCBELIAEMOr0 CBETOTUOAOM.

Peructpanuss BHEIIHUX TOBEPXHOCTHBIX M3MEHEHHH co-
CKOBOH PE3UHBI C TOMOIIBI0 (POTOMHUKPOCKOTIA.

Pe3yabTarsl ucciiegoBaHuii. VI3MeHeHre BaKyymMa CMBbI-
KaHUSI COCKOBOM PE3UHBI NPECTABICHO HA PUCYHKE 3.

Bakyym cmbikanus, klla
Closing vacuum, kPa

» Uac
70 80 90 100 110 Hour

20 30 40 50 60

0% 3% 5%

Puc. 3. U3meHenue Bakyyma cmbikanus (kIla)
COCKOBOI1 pe3nHbl B TeueHHe 110 yacoB padoThI
JOWJILHOTO annapara

Fig. 3. Change in the closing vacuum (kPa)
of a teat cup liner during 110 hours
of the milking unit operation

Pe3ynpTaThl HCCIEAOBaHHN 10 M3MECHCHHUIO YAJIHHCHUS
COCKOBOU pe3wHbI B TeueHne 110 gacoB pabOTHI JOMIBHOTO
ammapara (MM) TIpeJCTaBICHEI HA PUCYHKE 4.

40

35

0 - T |
0% 3% 5%
Coaep:kanue aHTHOAKTEPHAILHOI0 HATIOJIHUTEJIs
Content of antibacterial filler

Puc. 4. I3MeHeHue YIJIUHEHUS COCKOBOM pe3uHbl (Al, Mm)
3a 110 yacoB padoThI JOWJILHOIO aANINAPATA

Fig. 4. Change in the elongation of a teat cup liner (Al, mm)
in 110 hours of the milking unit operation

YcTaHOBICHO, YTO 100AaBICHHE B COCKOBYIO PE3MHY Ha-
MIOJIHUTENST yBEJINYUBAET €€ KECTKOCTh. B HcxomHoOM co-
CTOSHHM BaKyyM CMBIKaHUS B oOpas3max 0e3 J00aBKH co-
crasisieT 24 klla, B oOpasnax, comepxamux 3% HaNOIHUTE-
a1 — 26 xlla, mpu 5% — 30 xlla. ITocne 110 yaco paboTs
BaKyyM CMBIKaHUS CHIDKaeTcs Ha 6 k[la xak B oOpasmax 0e3
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Jo0aBKH, TaKk U B 00pa3iax ¢ 3% HamoJIHUTEINS, a Ipu 5% —
Ha § k[la. B UCXOOHOM COCTOSHUU YIJIMHEHUE UYJKa COCKO-
BOW pe3WHBI B 00pasmax Oe3 JT0OaBKH COCTABISACT 25 MM,
npu 3% — 22,5 mm, npu 5% — 20,5 mm. ITocne 110 yacos
paboTHl yIUIMHEHHWE BO3pacTaeT: B oOpasmax 0e3 J00aBKH
Ha 12 mm, mpu 3% — Ha 11 My, mpu 5% Ha 10,3 MMm.
YeranosneHo, yto rociie 110 yacoB paboThl, B pe3yIIsTare Iu-
KIIMYECKHX JiehopManuii mpy Bo3neHCTBUN ITEPEMEHHOTO BaKYY-
Ma, Ha TIOBEPXHOCTH COCKOBOM PE3MHBI €3 MOPOIIKOBBIX OaKTe-
PHILIMTHBIX KOMITOHEHTOB H3MEHEHHUH He 00OHApYXEHO, Ha Pe3HHE,
conepxamieii 3% HarmonmHUTENs, OOHAPYXKIJINChH ILIEPOXOBATHIC
nonocku umHOoU 40...50 MM, BITHOHaromed 5% MOpPOIIKOBBIX
KOMITOHEHTOB — CKBO3HBIE TPELMHBL, JUIMHOM 20...35 MM.
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BriBOoabI

Pa3paboTanHbIe cTeH Bl 00ECIIEUNBAIOT PETUCTPAIHIO H3-
MEHEHUH (U3UKO-MEXaHHMUECKUX CBOWCTB COCKOBOW PE3WHBI
B poriecce e€ paboThl U MOTYT OBITH HCITOJIB30BAaHBI IIPH IIPO-
BEJICHUHM HAyYHBIX HCCIEJOBAHHIH, a TAKXKE B IPOU3BOACTBEH-
HOH 1eATeNbHOCTU — JUIsl €€ JUArHOCTHUKHU.

IIpoBenénHblie uccnenoBanus MoKa3aid, YTO MPU UCIIONb-
30BaHUH COCKOBOH PEe3WHBI C OAKTEPHINIHBIMHE CBOWCTBAMH
CIIEAyeT yYUTHIBATH, YTO YBEIUICHUE MTPOIICHTHOTO COMEpKa-
HUS TIOPOIIKOBOTO aHTHOAKTEPHAIBHOTO HAMTOIHHUTENS B CO-
CKOBO pe3uHe 6osee 3% OyneT MpUBOANUTE K YCKOPEHHUIO 00-
pa30BaHUs JECTPYKTUBHBIX H3MECHCHHH.
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