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The way to reduce the oscillations of mashines elements during
transients by means of driving mechanism's start-up mode optimization
by cinematic criterion has been resulted.
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JAHinponempoeckkul depxaeHull aepapHull yHieepcumem
E.b. Aniies, acniipaHm
IHcmumym mexani3ayiir meapuHHuymea HAAH YkpaiHu

[lpogedeHi meopemuyHi OocCiOXeHHs1 ymMoe pobomu & napi
mepms racmuHa—cmamop pomauiliHo2o 8aKyyMHO20 Hacocy 3
maH2eHUIUHUM  PO3MIWEHHSIM  rracmuH  iHOugidyaribHOI  QOirbHOI
ycmaHosku dasiu 3mo2y obrpyHmoeaHo subpamu Mamepiasn rniaacmuHu,
AKUU MOXe rpayroeamu 8 yMmogax cyxoeo mepmsi.

doinbHa ycmaHoeka, pomauiuHul eaKyyMHuUuU Hacoc,
nsacmuHa, nokasHuk PV.

NMocTtaHoBKa npob6nemu. HeoOXigHICTb 3MalleHHsT MOBEPXOHb
TepTa poTauiHOro BakKyyMHOro Hacocy OOYyMOBIIOETBCA MaTtepianamu
napu TepTs: TEKCToniT (nnactuHa) — 4YaeyH (cTtaTtop). lNpu poboTi 6e3
3MalLEHHS B Napi CnocTepiraeTbCs 4OCUTb BUCOKUN KOEILIEHT TEpTH Ta
NigBULLLEHM 3HOC TEKCTOMITY, a BUCOKa TemrepaTypa, ska BUHUKaE B
30Hi KOHTaKTy, NpuU3BOAUTbL OO0 HEe3BOPOTHOI AeCTpyKuil nnactuH. lMpwu
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UbOMY MNPOAYKTU TepMOOECTPYKUii MalTb BWUCOKY TBEPAICTb, LU0
NPU3BOANTbL OO0 KaTacTPOdiYHOro 3HOCY BHYTPILLHBLOT MOBEPXHI cTaTopa.

AHania ocTaHHiX pocnigkeHb. [eski 3apybikHi BUPOBHUKK
("Anba-JlaBans", "Bectpanisa") BupiwyoTb U nNpobrnemy LWAsaxom
BMKOPUCTAHHA JioNaTOK Ha OCHOBI rpadiToBMiCHMX MaTepianis, WO
3HA4YHO 3MeHLUyEe KoequiuieHT TepTa B napi Npu cyxomy TepTi Ta Jae€
3mory BIiOMOBUTUCb Big 3MalleHHA. OpfHak BMKOPUCTAHHS  Takux
MaTtepianie obmMexeHo 4epe3 [OBi NPUYUHK: OOCUTb BUCOKUM 3HOC
rpagpiToBMX JionaTok Ta I1X HU3bKa CTIMKICTb 00  OUMHAMIYHUX
HaBaHTaXeHb, AKa MPU3BOOUTb OO MEXaHiYHOro PymHyBaHHA Mig 4vac
nepexigHMx pexummis poboTn Hacoca (nyck, 3ynuHka). Tomy HapobiTok
Taknx Nnonatok AOCUTb HU3bKMK, WO noTpebye ix yacTtoi 3amiHn. Kpim
TOro 3aCToCyBaHHSA rpadiToBuX fionaTtok nependavae BUCOKI BUMOTK A0
SIKOCTI BUKOHAHHSI NOBEPXHi cTaTopa, a ue npu3BoanTb A0 36inblueHHS
BapPTOCTi MO0 BUrOTOBJIEHHA.

Meta pocnigxeHb. B 3B'A3ky 3 BuMLleckasaHuUM, Hamu
NPOMOHYETLCA 3HAWTU 3aMiHy 3arafnbHOBXWBAHMM MaTepianam niacTuH
(B nepwy 4epry ue TeKCTONiTW), Ans 4Yoro HeobXxigHO 3HaTM yMOBU B
CpPSPKEHHI NnacTuHa — ctaTtop. B akocTi 06’ekTy AocnigXeHb BUCTynaB
naacTMHYaTUN HacoC 3 HaACTYNHMMKM OCHOBHUMMW NapameTpamu: AiameTp
ctatopa D=0,105 m; gpiametp potopa d=0,088 m; wupuHa poTopa
(nmnactuHm) h =0,085 m™m; ToBwMHa nnactuHM 6=0,005 Mm; vactoTa
obepTaHHs poTopa N=1460 xB™.

Pe3synbTtat pgocnigxeHb. [lnactmHa BakyyMHOro Hacocy
30INCHIOE CKNagHUKM nocTynanbHo-obepTansHun pyx (puc. 1). WBnakicte
pyxy NnacTuHu BigHOCHO poTopa [1]:

Vo, :C(Ij_,to :—%-ewsin¢[l+icos¢], (1)

p —e
Ae p— NOTOYHUM pafiyC-BEKTOP PYXY TOYKU KOHTAKTY 3 CTaTOPOM, M;

A - BIQHOCHWUWN €KCLEHTPUCUTET,;

€ — eKCLIEHTPUCUTET, M;

® — KyTOBa LUBUAKICTb 06epTaHHs poTopa, pan ;

¢ — KYT MOBOPOTY poTopa.

[MOTOYHUM pagiyC-BEKTOP o PYXY TOYKM KOHTaAKTy 3 CTaTOpPOM
MOXHa BU3HAYNTU SK:

2
p=R|:1+ﬂCOS(p—%Sin2(p:|, (2)

ne R — pagiyc cratopa, m.
BiAHOCHMIW eKCUEHTPUCUTET A OOPIBHIOE:

e
h=s (3)
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Puc. 1. Cxema [0 BM3HAYEHHS LWBMOKOCTEM B TOYLi KOHTAKTy
NnracTuHKU 3i ctatopoMm: 1 — ctatop; 2 — nnacTuHa; 3 — poTop.

KonoBa LWBUAKICTb PyXy TOYKU KOHTaKTY MMacTUHU 3i CTaTOPOM:

V. = mp. (4)

BpaxoBytoun Bupasun (1)—(4) BM3HAYMMO MOBHY LUBUAKICTb PYyXy
TOYKW KOHTAKTY NracTuUHU 3i CTaTOPOM:

=, (5)

cos(y ¥7)
ae kyT y (puc. 1) 3MIHIOETBCA 3i 3MIHOKO KyTa ¢ | BUBHAYa€ETbCS 3 BUpasy:
y = arcsin [/1 sin (0] . (6)

Y piBHAHHI (5) 3HAK MiHYyC AN1s KyTa y BigNoBiga€e CTOPOHI CTUCKY, a
NSIHOC — BCMOKTYBaHHS.

MakcumanbHe 3HadeHHa 9,83 m/c wBumakictb V HabyBae npwu
3Ha4yeHHi KyTa noBopoTy poTopa 217,5°, akMin 3HaxoguTbCa Ha 6o
BCMOKTYBaHHS.

Mpn piBHOMiIpHOMY o©O6epTaHHi poTopa Ha nNnacTuHy LilTb
NPUCKOPEHHS Yy NOB30BXHbOMY Ta NonepeyHoMy HanpsiMkax (puc. 2).

BigueHTpoBe NpUCKOpPeEHHs j. B Toyui C (UeHTp mac nnacTuHu)
BM3HA4YaeMo 3a hOpMYyJIOoH:

)= _pca)z’ (7)
ae p. — NOTOYHUI pafiyc-BekTop pyxy Touku C, M, SKMA BU3HAYAEMO SK:
oX :%\/h2+4p2—4hpcosgp, (8)

Ae h — Bucota nnactvHu, M.
[MpuckopeHHs nnacTuHU BIiGHOCHO POTOpa BM3HAYaEMO SK:

_ d’p _ e [cos @+ Acos 2] N e’ [ea)sin @[1+ Acos qo]]2

Jn/p - dtz W (pZ_eZ)\jﬁ . (9)
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Puc. 2. Cxema [O BW3HAYeHHA MNPUCKOPEHb B TOYLi KOHTaKTy
NnracTuHKU 3i ctatopoMm: 1 — ctatop; 2 — nnacTuHa; 3 — poTop.

[Mpy NOCTIMHIA KYyTOBIM LUBWAKOCTI poTopa Ta 3MiHI NOMNOXEHHS
LEHTPY Mac NnacTUHU BUHUKAE NornepeyvyHe npuCcKopeHHs (MPUCKOPEHHS
Kopionica). BoHO npuknageHe OO0 UEHTPY Mac  MnacTuHU
nepneHanKynapHoO A0 11 MOBEPXHi Ta CrpsMOBaHe MPOTU HarnpsaMKy
obepTaHH4 poTopa.

j, =—2ew®’ sing[1+ Acos ¢], (10)

AHanisytoun oTpumaHy 3anexHictb [9], MOXHa ckasaTu, LWo
NMPUCKOPEHHS MfacTMHM B a3y poTopa 3MIHIOE HanpsMoOK Ha
NPOTUMNEXHUN BXE Ha CTOPOHI CTUCKY, MPW 3HAYEHHi KyTa MOBOPOTY
potopa 82,5°. Hanbinbwi X 3HayeHHa HabyBae [OLEHTPOBE
NPUCKOPEHHS NSIAaCTUHU, MaKCMaribHe 3Ha4YeHHS SIKOro CrnocTepiraeTbCs
B TOuLi HanbBinbLIOro BigganeHHs potopa Big ctatopa, To6To npu ¢=0.

Mpn poboTi Hacoca Ha MOro NIacTUHy Lit0Tb YOTUPUM BUOU CWUII:
CUNU iHepuil, peakuil onop, cunn TepTsa i rasosi 3ycunnd. [103Q0BXxHIO
cuny F, wo pie y3goBX MfacTUHKU | CNpAMOBaHY Bi4 LEHTPY poTopa,
MOXHa PO3KNacTu Ha HopMmarnbHy cuny F-cosy i gotudHy cuny F-siny.
[itodi Ha NnacTnHy cunm MoXyTb ByTK po3KNageHi Ha NO34OBXHIM 4O OCi
NNACTUHU HaANPSMOK i nonepeyHun in. CxematnyHe posTallyBaHHSA CWUI,
WO AitloTb Ha nnactuHy 3 60Ky Kopnyca npu KyTi (MOBOPOTY poTOpa,
300paxeHe Ha puc. 3.
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Puc. 3. Cxema cun, gki gitoTb Ha NNacTuHy.

[MpuiiMaemMo HacTynHe NpaBWIO 3HaKIB NS CUM: nonepeyHa cuna
NO3UTMBHA, SKWO BOHA CApsiMOBaHa nNpPOTU pPyXy; MO3OOBXHSA cuna
NO3UTMBHA, SKLLIO BOHA CMpsiIMOBaHa Bif LIEeHTpYy poTopa.

[MonepeyHy cknagoBy Big4 AOTMYHOI CUNMKM  BU3HA4YaeEMO 3a
dopmyrioto:

R =+xF cosysiny, (11)

3HaK «-» npu KyTi noBopoTy poTopa Big 0 4o «t, «+» - Bi4 © 40 27.

Cvna F,; TepTa cnpsmMoBaHa Y6iK, MPOTUMAEXHUA HaNPAMKY
obepTaHHA poTopa.

R,=F, cosy. (12)
[MonepeyHa cknagosa Bary NnNacTuHU
R, =-m, gsing, (13)

Ae m — maca NNnacTuHU, Kr;
g — NPUCKOPEHHS BiNbHOro nagiHHsA, 9,81 m/c>,
IHTEHCUBHICTL pO3BaHTaXeHHA Bid MOnepeyYHnX IHepUinHUX cun
npuckopeHHs Kopionica:
_-m,j, 2m ew’(sinp+A/2sin2p)
o h n )
ae h — wmpurHa nnacTuHU, M.

(14)
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IHTEHCUBHICTL HaBaHTaXeHHA Bi4 nepenagy TUCKIB rasy Ha
BUCTYNaKYy YaCcTUHY MNacTUHW:

q, =ApL, (15)
ae Ap — pisHMUsa TUCKIB MK IBOMaA CyCigHIiMn Kamepamu, [la.

[Mepenag TnckiB Ap Mk 4BOMa CyCigHIMM KamepaMun BpaxoBYETLCSA
TifIbKW NUe B NPOLECi CTUCKY rady i 3BOPOTHOrO po3WMpeHHd. YacTo B
nonepegHix pospaxyHkax nepenag TUCKIB Ha AiNgHUi 3BOPOTHOrO
PO3LUMPEHHSA NPUAMAIOTb PIBHUM HYITHO.

Pi3HMUA TUCKIB Mi>XK 4BOMA CYCIAHIMU KaMepaMu:

ﬂ+2sin’§+lsin§—/12ﬂ
Ap=p = — | -

,8+2$in§cos((p+§)+§sinﬂcosz(¢+'§j_’zﬁ

= — ", (16)
ﬂ+25in£+isinﬁ—@
2 2 2 2

ﬂ+2sin§cos((p—’§)+gsinﬂcos2((p—'§j—ﬂf

Ae n — nokasHuk nonitponu (ansa nositpsa n =1,4).
PisHMUA TuCKiB MK OBOMa cCyCigHIMWU Kamepamu, ofHa 3 HAKUX
3'egHaHa 3 BCMOKTYO4YNM NaTpybKoMm:

n

ﬁ+2sin£+£sin£—ﬁ
Ap=p ; ﬁz 712 2 2 | (17)
+2sin - + 7 [+ —si 2l o+ |-
Yo smzcos((o 2) 2smﬁcos ((p 2} )
PisHnus tuckiB Mk gBoma cycigHiMM Kamepamu, ofHa 3 HAKUX
3’egHaHa 3 HarHitar4mm naTpybkom:

n

,B+2$in£+isinﬁ—@
Ap=p,—p 5 ,82 ;12 2 2 5\ A5 (18)
,B+2sinzcos((o—2J+2sinﬁcos2(gp—2)—2

Peakuii nnactmHu B nasy poTopa BM3HAYalOTh i3 PIBHAHb CTaTUKW,
3anporioHoBaHnx B [2, 3]. Cxema po3TawyBaHHS CWUIT HaBegeHa Ha
puc. 4, ge poboyva kamepa nepebyBae Ha KyTy CTUCKY raay.

Peakuii nnactnH y Todkax A i B:

Ry = —hfa{(qm Rg)(l—z—r;j+q2 >+ (sinycos y + 41, cos” 7)F} ; (19)

2h—a :
R, = 2h-a) {q1h+ R, +q2aT+2(smy/cosy+,u2 cos’ y)F} . (20)

e a — BUCTYyMNar4a 3 poTopa YaCTuHa rniiaCtuHu, M.
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Puc. 4. Cxema 0o po3paxyHky.

Mo300BXHS cuna Bif AOLEHTPOBOrO NPUCKOPEHHS | MPUCKOPEHHS
nnacTUHM Woao poTopa:

R ==, (e + Iy ). (21)
[Mo300BXHS cknagosa Barv nnacTuHK:
R, =-m _gcos ¢, (22)
ae 1y — KoediuieHT TepTa NnacTUHU B Nady poTopa.
Fr;lp = i/ulqRA| +|RB|)1 (23)

3HaK «+» CTaBMTbCA OO KyTa MOBOPOTY nnactuHu Big 0 oo =, a
3HaK «-» Big 7 0o 2z 3HaK y chopmyni (23) ypaxoByeTbCA KOEILIEHTOM
A = singl|sing|:

F., = A, (R, +|Rs|). (24)

Lia cdbopmyna cnpaBeasivBa npu BCiX 3HAYEHHAX KyTa ¢ NOBOPOTY
poTopa, 3a BUHATKOM ¢ = 0 i 7z OgHak npu uMxX KyTax NoBOPOTY cuna
TepTH Fn;p= 0, TOMy WO WBWUOKICTb MEpeMilleHHs MnacTuH y nasax
poTopa vz, = 0.

CyMapHa no3goBXHS cuna BU3HAYa€eTbCS K CymMa CUI:

F=R,+R +F,,. (25)
Mpu ¢ = 0 Ta 7 NO300BXHA cuna:
F = R4 + Rs- (26)

MigctaBmBwM 3Ha4YeHHS R, i Rg Ta BupiwmvBLUM PIiBHSAHHA (24)
BiAHOCHO F, ogep»xmumo:
R, +Rs + 4, [a/(h—a)](q1h+ Ry)+ [h/(h_a)]qza

F =
1— 4, (siny cos y + 11, cos® p)[(h+a) / (h—a)]

(27)
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HeoOxigHO Big3HauMTK, WO B OaHOMYy pPO3paxyHKy 4vepes3 mani
3HaYeHHS! He BPaxXOBYIOTb MO3A0BXHI cunu: Fcosysiny i Fsin?y, a Takox
MOMEHTW Bif, CUN TepTH NfacTuH y nasy poTtopa:

Ma = 1uRg0i Mg = 1R,
Ae o — TOBLUMHA MnacTuUHN.

BuaHaunmo HeBigomi cknagoBi piBHAHHA (27) Ta nobygyemo ix
3anexHoCcTi Big KyTa noBopoTy poTopa. Ha pwuc.5 npuBeneHo
3anexHocTi cun R;, R4y Ta Rs, gk cBigyaTb, WO MaKCMManbHOro
3HayeHHa HabyBa€ NO3A0BXHA cuna Big AOLEHTPOBOrO MPUCKOPEHHS i
NPUCKOPEHHS NfacTUHW Woao potopa Rs npyv MakcumanbHOMY BUNbOTI
nracTuHM 3 poTopa, Aknn cnoctepiraetbcs npu ¢ = 0. Cknagosi R; Ta Ry
3MiHIOIOTb CBOI HanpsaMKM, HabyBaluM MaKCUMaribHUX 3Ha4yeHb, SKi
cknapatoTb 0ing 10 % makcumanbHOro 3HavYeHHs cunu Rs.

Rs H R3 ma Re H
540 i

i BE i e i anin \//
, A s
. b AN NI

NG s
N s s il

R3 Kym nobopomy pomopa ¢, 2pad

R4 cnpsmobiana
80 weHmpy pomopa

Rl cnpamobaqa
B0 ueHmpy pomopa

-04

g 45 90 B5 180 225 270 35 360

cmuck (R3 cnpamobana npomu odepmanHs pomapal bemokmubants (R3 cnpsmobana b Bik odepmanHs pomopal

Puc. 5. 3anexHictb 3miHn cun Rj;, Ry Ta Rs Big KyTa noBopoTty
poTopa.

[lna BU3HA4YeHHA CKNagoBOI PO3MNOAINEHOr0 HaBaHTaXEHHSA (J»
HaMmn nobyaoBaHi 3anexHocTi, npuBedeHi Ha pwuc. 6. Ak cBigunTb
oTpMMaHa 3anexHicTb MakcumanbHoro 3HadeHHa 200 klla Ap Habysae
Ha AainsHui 4. MNpy ubOMy 3HaAK «—» CBIOQYUTbL MPO Te, WO TUCK Ai€ Ha
nnactMHy no xogy obepTaHHA. [lpoTn obepTaHHs MakcumarnbHe
3HayeHHA Ap cknagae 142 klla, Ta cnocTtepiraeTbesd y Touui B. Lia Touka
BiANOBIAAEe MOMEHTY, KON nepLla Kamepa BXe 3'€HaHa 3 HarHiTal4ymm
BIKHOM, a Apyra nviie BXOAUTb B 30HY CTUCKY.

[Nsi NOACHEHHA MOMNOXEHHA NNacTuH, 4K BiANOBIAATb TiKM YK
IHWIiM gingaHui, Hamu po3pobieHo HaCTyMHi cxemu (puc. 7).

176



Y
A

Y
A
Y
A
Y
A
Y
A

D, ko

200
A

50

AV b

AN o [ A 4
vz

a

L]

0 85 80 V%) 200 £ 360 405 450
Kym nobopomy pomopa ¢, zpad

=50

-100

-150

Ap

-200
Puc. 6. 3anexHicTb 3MiHM TUCKIB B CyCiQHIX Kamepax Ta pi3HULI LnX
TUCKIB BiJ, KyTa NOBOPOTY poTopa.

Puc. 7. lonoxeHHa Kamep Hacocy, siKi BignosigatoTb AiNsiHKaM:
a)—1,6)-2;8)—4;r)—6;0)—-7.
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Tpeba ckasaTu, Lo HanbinbLy Aito Ha nnacTuHy 6yae cTeoptoBaTth
TUCK Ha AinsHkax 7 Ta 1, 3 MakcumarnibHUM 3Ha4YeHHAM y Touui A, Tak SK
TyT Oyde crnocTepiratucs MakCMManbHUW BUNIT NfacTuHW. Ha aginadui x
4 nnacTuHa 3axoBaHa B nasy poTopa.

MpunHaBWKM [0 yBarW, WO KoediuieHTU TepTsa nnacTuHU 1o
Marepiany cratopa iy Ta poTopa i, PiBHI i 3HaxoanTbesa B mexax 0,15,
BU3HaAYMMO pe3ynbTytody cuny F. Ak BMOHO 3 NpuBeaeHO! 3aneXHOCTI,
cuna F HabyBae makcumarnbHOro 3HadeHHs 63,2 H y Touyui A, dka
XapakTepusye MOMEHT Po3’eQHaHHA poboYOol Kamepu 3 BCMOKTYBallbHUM
BikHOM. Touykm B i C — xapakTepusyloTb BIOKPUTTS Ta 3akpuTTH
HarHiTar4oro BikHa, Touka D — BIOKPUTTS BCMOKTYHOYOrO.

[ns obrpyHTOBaHOro BMOOPY MaTepiany nnacTuHU 3 TOYKU 30pYy
yMOB po60THK B napi TepTs KpaLlie BUKOPUCTATU NMUTOMY XapaKTepUCTUKY
il poboTn PV— gobyToK TUCKY B napi Ha LUBMAKICTb KOB3aHHS MAacTUHU
no cratopy.

1-10°-F , 1-10°-F

PV = \
S, h-6
ae d — WwnpmrHa 30HU KOHTaKTY, M.
[NpopaxoBaHi 3 BUKOPUCTAHHSIM paHille BU3HayYeHux cunn F Ta
wsnakocti V. 3HayeHHsa PV npuBegeHo Ha pwuc. 8. [lpu ubomy
MakcmmanbHe 3HadeHHa PV — B Touyui, sika Bignosigae 1,62 Mlla-m/c B

MOMEHT po3’eaAHaHHA pobo4YoT Kamepn 3 BCMOKTYBaslbHUM BiKHOM.
A P-V,

F H //x 7 Ma-m/c
I\ 7

a8

//
/
/ o5

V, (28)

5 B\ —

Py ,//
A
/

» \\ L 04

\[.:__\f’ F g2

I D 0
0 45 w 15 80 225 2 35 360

Kuym nobopomy pomapa ¢, zpad
Puc. 8. 3anexHicTb pe3ynbTyto4doi cunm F Ta nokasHuka PV B Touyui
KOHTaKTY NSIaCTUHK 3i CTaTOPOM Bif KyTa NOBOPOTY poTopa.

BucHoBok. KpiMm BM3Ha4YeHMX BULLE KIHEMATUYHUX NapamMeTpiB nig
yac BMOOpy maTepiany HeobXigHO TakoX BpaxoByBaTW TemnepaTypHUN
pexnm poboTn cnpsbkeHHsi. BpaxoBytoun Te, Wwo poboui Temnepartypu
HacociB, SKi nNpautoTb 3i 3MaleHHaM csaratoTb 80 - 90° C, gouinbHo
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obupatn maTepian, sikui Mae BUCOKI XapakTepUCTUKX MO TENSOCTINKOCTI.
[lo Takux wmaTepianiB MOXHa BigHeCTM npecoBaHi rpaditn [4],
aHTUMPUKLUIVHI NoniMepHi KOMMo3uuil Ha ocHoBi dToponnacty 4 [4] Ta
apomatuyHoro noniamigy eHinoH C-2 [5]. [lMepwi gBa, nopsg 3
BUCOKUMU TPUBOMOriYHMMU XapakTeEPUCTUKAMU, BiOPI3HATLCA HU3bKOK
MILHICTIO Ta He MOXyTb MpauiBaTu B YyMOBaxX HEpPIBHOMIPHUX
HaBaHTaXeHb. LLlo cTOCyeTbCSA OCTAaHHBOro, TO Maktuyn yHiKanbHi 4i3nKo-
MEXaHi4YHi BNacTMBOCTI, BiH € gocuTb goporum. Kpim Toro, komno3suuii Ha
OCHOBI (PEeHINoHy MakwTb OyXe CKagHy TEXHOSOrio MpUroTyBaHHA Ta
nepepobkn, TOMY ManonpuagatHi OO0 MacoBoro abo cepinHoro
BUpOOHMLTBA. AK cBigunTb [6] noniMepHi Komno3uuinHi matepianu (MKM)
Ha OcHoBi deHon-popmanbgerigHux cmon (PPC), apmoBaHUX
BYrneueBMM BOSIOKHOM, MalTb AOCUTb BUCOKY TEenmnocTinkicTb (4o
200°C). Kpim Toro, HasiBHiCTb BYrfieL,eBOro BosiokHa 3abeaneyye BUCOKI
TPUOONOriYHI  NOKa3HWKM NpMBEOAEHUX MmaTtepianie, TOOTO HM3bKe
3HOLWLYBaHHSA Ta Manun koediuieHT Teptda. JogasaHHA X 0o MNKM Takux
aHTUPPUKLIMHMX MaTepianiB AK rpadiTt, OKUC antoMiHilo i T.M. JO3BOSSE
3abe3neynT camo3MallleHHA 30HM KOHTaKTy. TOMy, 3 METOK BMBYEHHS
Taknx marepiasniB B AKOCTI KOHCTPYKUINHMX N9 BUIOTOBIIEHHSA MNACTUH
BaKyyMHOro Hacocy, HeobxigHO NpoBecCTn psa CTEHAOBUX BUMNPOBGYBaHb
MKM Ha ocHoBi ®DC, akmnn mictnB 50-60 % Byrneuesoro BosiokHa Ta 0-
10 % rpadoity BignosigHo.
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lposedeHHbIe meopemu4yeckue uccriedogaHusi ycriogul pabomsi
8 rnape mpeHus rnaacmuHa-cmamop pomauuoHHO20 8aKyyMHO20 Hacoca
C maHaeHyuarsibHO pasmeweHueM rniacmuH uHousudyarsbHoU 0ousibHOU
yCmMaHo8KU 0380suUsiu 060CHOBaHHO 8blIbpame Mamepuasl naacmuHsbl,
KomopbIl moxem pabomamb 8 yCrio8UsIX CyX020 MPEHUSI.
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HdounbHasi ycmaHoOeKka, pPomayuUOHHbIU 6aKyyMHbIU Hacoc,
niacmuHa, nokazamesns PV.

The theoretical study of working conditions in pair of friction plates,
the stator of rotary vacuum pump with a tangential placement of plates
allowed to reasonably choose material of plate, which can operate in
conditions of dry friction.

Milking mashine, rotary vacuum pump, plate, index of PV.
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CYYACHUN CTAH BUPOBHULITBA KAPTOINJI B YKPAIHI

B.M. bynzakoe, okmop mexHi4yHuUx HayK, akademik HAAH YkpaiHu
HauyioHanbHuUlU yHieepcumem b6iopecypcie i
npupodoKkopucmyeaHHs1 YKpaiHu
T.4. N'yuyon, kaHOUGam MexHi4YHUX HayK
O.B. Ipuuyrok, mazcicmp
lModinbcbkull depxxasHull azpapHO-MexHiYHUU yHieepcumem

PosernsHymo cy4yacHul cmaH Kapmorisisapcmea, Uo2o npobrnemu ma
Winsxu ix eupiweHHs. 3pobrieHo aHasi3 mexHIKU sIKy 8UKOpUCmMOo8ymb
Ha OdaHul 4ac, a makox po3pobrieHo Marly 3abe3rie4eHHs1 HOBOH0
Kapmorne3buparnbHOK MEXHIKOK Ha mepumopii KpaiHu.

Kapmonnsi, eupowyeaHHsi, Kapmore3bupasnibHa mMmeXxHika,
npooykKuisi, KpaiHa, PUHOK.

NMocTtaHoBKa npobnemu. Ypsgom YkpaiHm obpaHo cTpaTeridyHum
KypC Ha pO3BUTOK B arpapHO-iHOyCTpianbHOMY HanpsiMky. YKpaiHa mae
YHIKanbHUN NpUPOaHMIA MOoTeHuian, Wo [O03BOSiIge cTatu nigepomMm no
BUPOBHMUTBY CiflbCbKOrocnogapcbkoi npoaykuii B8 €sponi. MMpoTte, ans
yCnilWHOro BMXo4y Ha 3axigHi puHKM HeobxigHO 3abe3neunTn nepll 3a
BCE KOHKYPEHTOCMPOMOXHICTb BflaCHOI NPOAYKLil, AKa AOCAraeTbCcsa npu
KOMMJSIEKCHIM MexaHi3auil TeXHONOriYHMX MpPOoLECiB, 3HWXKEHHI 3aTtpaT
npau,i, 36inbLeHHi BpOXXanHOCTI Ta SIKOCTi oAepKyBaHOiI npoaykuii [1].

B Hawin kpaiHi, Ha >anb, BUPOLLYBaHHA KapTonni y 6Garatbox
BUNagKax 34OINCHIETLCA 3a CTapol, TpaauuiMHOK  TEXHOJSIOrIED.
[MoTpi6HO HeramHo OHOBMOBATM TEXHIKY, LLO MOpanbHO 3acTapina Ta
BKpaln 3HoLwleHa. Takox noctae npobriema yaoCKOHANEeHHSA iCHYH4YnX Ta
BUHAWNOEHHS HOBWX nepcnekTUBHUX pobo4nx opraHis
KapTonnesdnpanbHOT TEXHIKN.

© B.M. byneakos, T.4. lyuon, O.B. puurok, 2012
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