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HNCCJIEJOBAHHUE BO3MOKHOCTH UCITIOJIb30OBAHUSA
TOPHOBBIX YINIOTHEHUM B INIACTUHYATBIX
HACOCAX OBBEMHBIX THAPOITPUBOJOB

TToka3aHa BO3MOXHOCTH HCITOJIb30BAHUS TOPHOBBIX yHHOTHeHHﬁ B NNOAUIMITHUKOBOM Y3JIE€ BBIXOJHOT'O
KOHIIa BaJia IJIaCTUHYAThIX HACOCOB 00BEMHBIX TUAPOIIPUBOOOB.

TlokazaHa MOXJIMBICTh BHKOPHUCTaHHS TOPIEBUX YIIUIBHEHb Y MiAIIMITHUKOBOMY BY3J]i BHUXIJHOTO
KiHIS BaJia IUIACTHHYACTHX HACOCIB 00'€MHUX TiIpOTIPUBO/IIB.

The opportunity of use of face condensation in moxmumauKoBoM unit of the target end of a shaft of
lamellar pumps of volumetric hydrodrives is shown.

HanexxHOCTh paboThl IUIACTHHYATHIX HACOCOB, HCIONIB3YEMBIX B OOBEMHBIX
THIIPONIPHUBO/IAX METaII000pabaTHIBAIOIETO 000PYAOBAaHHS, B 3HAYUTEIEHON CTe-
MIEHN 3aBUCHUT OT KadecTBa PabOTHI MOANIMIHUKOBOTO Y3ja, PACIOJIOKEHHOTO CO
CTOPOHBI BBIXOJHOIO KOHIA Bayna. OOBIYHO, A KOMIUIEKTAI[MM 3TOTO y3Ja HC-
MIOJIb3YeTCS PAJUaIbHBIN OJHOPAIHBIN MAPUKOBBIA MOMMUIHUK TUIT «O» cpeaHeit
cepun «3» ¢ BHYTpeHHUM auaMeTpoM 20...60 MM, HOpManbHOTO Kj1acca TOYHOCTH
o I'OCT 18855-73 u maHxkeTa pe3uHOBas apMHPOBAHHAs Ul BaJIOB, PACCUUTAH-
Hast Juist repMeTr3anuu Aasienus 0,05 MIla npu nuneitHoi ckopoctr 20 M/c, TeM-
neparype paboueit xunkoctu —60...+170°C , mepoxosaroctu Baia 0,63...0,32
MKM U TBepaocty nosepxHoct HRC30 mo 'OCT 8752-79.

Kak nokaspiBaeTr cratuctuka, B 90% ciaydaeB oTKa3bl B pabOTe IUIACTHHYA-
THIX HACOCOB BBI3BaHBI BBIXOJOM W3 CTPOS HMOALIMITHUKOBOTO Y37a, CBS3aHHOTO C
HEYJOBIICTBOPUTEIBEHOW PabOTOH yIIIOTHUTENBHOM MamXeTHI [1, 2].

Tak Kak NEepCHEKTUBbI JAJIbHEHUIIErO COBEPIICHCTBOBAHUSA PE3MHOBOM MaH-
JKEThl BeChMa OrpaHUYEHBI, BEAYIINE MTPOU3BOIUTENH TUIACTUHYATBIX HACOCOB IS
repMETH3aLUH MOIIUITHUKOBOTO y3J1a HCIOIB3YIOT TOPIEBHIE YIIJIOTHEHUS, KOTO-
pble 00ecIeunBarOT NMPAKTUYECKH TIOJIHYI0 TepMETHYHOCTh NpH jAaBieHuu J1o 30
MIla u Bakyyme, nMesi 10AroBe4HocTh padoTsl 20000 vacoB u Gosee. Mmes mm-
POKHH CIIEKTp KOHCTPYKTHBHBIX pEIICHWH, B OOJBIIMHCTBE M3 HUX B KadyecTBE



mapel TPEHUsI HCIOJIb3YIOT BBICOKOKAYECTBCHHBIE XPOMHUCTBIE CTAIH COMNPSTaro-
IIFECS C pa3IMYHBIMI MOIN(HUIIMPOBAHHBIMU OpOH3aMH U TpaduTaMu.

Ananu3 HauOonee yJayHbIX KOHCTPYKTHUBHBIX PEIICHUI MOANIMITHUKOBOTO
y371a BBIXOJHOT'O KOHIIa Baja IUTACTHUHYATHIX HacocoB 1o crpaHam CIIIA, Anriuu
u OPI" mokazain, uro Beayuue GpUPMBIL, CIIEHATH3UPYIOIIHECs Ha BBITyCKE HarHe-
TaTeIbHOr0 000PYAOBAaHUS HMCIOJIB3YIOT TOPILEBHIE YILIOTHEHHS, B KOTOPBIX Bpa-
HIaroleecs KOIbL0 Mapbl TPEHUS NIPEJCTABICHO B BUJIE BHYTPEHHETO KOJIbIIA MOA-
munHuka. HamGombnmii mHTepec mnpencrasisitor mareHtsl: CIHIA — 3291433,
3322431, 3515393, 3524654, 3584886; Anrmun — 996057, 998478, 1066754; ®PI"
— 1253977, 1292974. Ins peanu3aly JaHHOTO YCJIOBUS, TOPLOBAs MOBEPXHOCTD
BHYTPEHHETO KOJBIIA MOIIIMITHIKA, H3TOTOBIeHHOro n3 ctann [11X9 mmbo 11IX15,
OJDKHA OTBEYaTh CIEAYIOUMM TpeOOBaHUAM: HEmITOoCKOCTHOCTH 0,9...1,5 MKwM,
mepoxoBaTocTs mosepxHoctd 0,16...0,32 MM, TOpHoBOoe OHEHHE OTHOCHTEIHHO
ocu 0,01...0,015 mxmMm, TBepaocts HRCSS...60 . Ilpu ucnonb3oBaHUM B KauecTBE
MaTtepuana orBeTHoro koipna Opon3sl BP.OCH 10-2-3 MOXHO MOIyYHTH mapy
TPEHHS TOPIIOBOTO YIJIOTHEHMS, 00JIaIAIOIIEro BEICOKOH MpHpadaThIBaeMOCTEIO U
CTOHKOCTBIO paboOTHl B MIMPOKOM JAHMAIa30HE YCIOBUH 3kcruryararmu [1, 2]. Tax
KaK 3HaYCHUE JAaHHBIX NapaMETPOB B CYIIECTBYIOUIUX CTaHAAPTaxX Ha MOJIIUITHU-
KH OTCYTCTBYIOT, BO3HHKAET HEOOXOIMMOCTh B UX OIIPEICICHHUH.

[Tpu ompezneneHUH MCTHHHBIX 3HAYEHHH TPEOYEMBIX ITapaMeTpPOB MPUMEHU-
TEJIbHO K TOPILIOBOM MOBEPXHOCTH BHYTPEHHETO KOJIbIIA MOAMIMIHKAKA ObUIH BBI-
MOJIHEHbl HATypHbIE HM3MEPEHHs, KOTOpble 00padaThIBAINCh METOAAMH TEOPHU
BEPOATHOCTH M MaTeMaTHYECKOW CTaTUCTUKHU. KOIMuecTBO MCCIeNOBaHHBIX MOA-
[INITHAKOB WA 00beM BBHIOOPKH 7 OBUI MPHHAT U3 YCJIOBHUSA, YTOOBI BCE WIICHBI
BBIOOPKH MPABHIBHO OTPAXKAIH BEIMYMHY HCKOMOTO TTapaMeTpa MPUMEHUTENBHO K
reHepaIbHON COBOKYIIHOCTH, TO €CTh BBIOOpPKA JOJDKHA OBITh perpe3eHTaTHBHOW
(npencraButensHOIT). Kpome Toro, B kauecTBe JOMOJHUTEIBHOTO YCIOBHS HaKJIa-
JIbIBAJIOCH TpeOOBaHKE, YTOOBI IPaHHIIbI JJOBEPUTEIBHOTO HHTEPBAIIA, PU JOBEPH-
TEIBHOHM BEPOSTHOCTH MPUHATOHN B 00meM MamuHocTpoernn « =0,95 nexann B

npenenax & =+120 , TAe O, - CPEAHEKBAPATHIECKOE OTKIOHEHHE CpeaHeapud-

MeTudeckoro. B atom ciryuae BeiOOpKa joipkHa ObITH Oouibie 20 1 JIeKaTh B Ipe-
nenax 30...60 [3, 4]. [Ipu uccaeaoBaHUU, C UEIbIO0 YMEHBIIEHUS TPYJOEMKOCTH,
HO 0e3 OTepH JTOCTOBEPHOCTH pe3yJibTara, Oblia B3siTa BEIOOPKA, BKIFOUAIOMIAst 35
paAuaNbHBIX MIAPUKOBBIX OJHOPSMHBIX MOIIIUITHUKOB KaYCHUS CpPEeTHEH Cepuu C
BHYTpEeHHUM anamerpoM 25 mm, HoMep 305 mo 'OCT 18855-73, xoTopbie KoM-
IUIEKTYIOT TacTUHYaThId Hacoc ['12-3 (r. Emen, Poccust). Tak xak umcio wmccie-
IYEMBIX TOAIIMITHAKOB OBIJIO JOCTATOYHO BENHKO, C IIENBI0 YA00CTBa 00pabOTKH
CTaTHCTHYECKUX JAHHBIX, 35 M3MEPEHUH 10 KaXKIOMY HCCIEIYyEMOMY IapaMmeTpy
TPYNIUPYIOTCS B pa3psansl. BemmanHa paspsga noimpkHa OBITE OONBIIE pasperaio-
el CIMOCOOHOCTH HM3MEPHUTEIBHOTO HHCTPYMEHTA, KOTOPBIM IPOM3BOIAMTCSA 00-
Mep, 9TOObI MOKHO OBLIO KOMIICHCHPOBAThH MOTPEIIHOCTh M3MepeHus. [loce om-
peleseHys BEIUYMHBL U YMCIA Pa3psAgoB, IPOU3BOJUTCA MOJCYET 4acToT f; IO

KaXXaoMy paspsany, COCTaBIIACTCA Ta6n1/1ua pacnpe;[eneHI/Iﬁ, BBIUCPYUBACTCA DKC-
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MIEpUMEHTATIbHAS. KPHUBasi PACIPENENICHUS WU OMPENENAIOTCA CTAaTUCTUYECKHE Xa-
PaKTEPUCTHUKHU pacIpeeICHUs.
Cpennee apuMeTHIECKOE 3HAYCHUE CITyJaliHON BETMYMHBI X

_ 1 m
X==> Xm, (1)
no
rae X, - cepeluHa pas3pana; f, - 4MCiOo 3HaYeHud X, ; n= z f; - obuiee umucno

i
i=1

HaOmofeHuil X, ; m - 4UCIIO OTJEIbHBIX 3HaUeHUul X .

i

Cpezu{ee KBaJIpaTUIHOC OTKIIOHCHUC

2

BeposaTHOCTB TOTO, 4TO CpeAHEE reHepanbHON COBOKYNHOCTH X, Oyner Ha-
XOJIUTHCS B Tipefienax X ¢, rae € >0 paBHO JIOBEPUTEIHLHOM BEPOSITHOCTH
P(X-e<X,<X+¢)=a. (3)
[To CthlofieHTy TpaHHIly IOBEPHUTEIHLHOTO WHTEpBasla AJS JIOBEPUTEIHHOMN
BepOﬂTHOCTI/I . MOXHO onpenenmb
e=t—— 4)
rae ¢ - koapdunueHT CThIOICHTA, ONPEACIIEMBI 10 TaOIUIaM B 3aBUCHMOCTH

N . S
OT JIOBEPUTEIBHON BEPOSITHOCTH « W 4HUcia U3MepeHuit n [4]; o = T - OLCH-
n
Ka CPeIHEro KBaJpaTHYHOTO OTKJIOHEHHS CpeaHeapu(PMETHIECKOTO.
Ecnu 3HaueHne MHCTPYMEHTAIBHON TOTPEIIHOCTH COM3MEPHMO CO 3HAYCHU-
€M CIIy4aifHOH MOTPEIIHOCTH, TO NP BBIYUCICHUN TPAHUIIBI TOBEPUTEIHHOTO HH-
TepBana &, HEOOXOJUMO YUHTBHIBATh HHCTPYMECHTAIBHYIO TOTPEIIHOCTD

&= t% +(t°°§j’ (&)

rne t, =2 - koapuuuent Crorogenta it o =0,95 u n=o00;0 - npenen jao-

MYCTUMOM MOTPEITHOCTH U3MEPHUTEILHOTO IPUOOpa.
OKoOHYaTeNbHBIN Pe3yNbTaT NPEJCTABISIEM B BUJIE

X(,:)?J_rg, mpu o =0,95. (6)

Ilo HalineHHbIM 3Hau€HUAM X U & ONpeleNseTcs rpaHula OTHOCUTEIbHON
TIOrPEIIHOCTH

&

E=2-100% <[E], (7)

|
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rac [E] - pa3peuieHHas OTHOCHUTCJ/IbHAA IMOTIPCIIHOCTh HCHOJIB3YEMOI'0 METOoAa

HU3MEPEHUH.

CornacHo HpeIoKEHHON MeTOIMKe ObLIIM 00pabOTaHbl pe3yIbTaThl H3MEpe-
HUI HEMJIOCKOCTHOCTH, IIEPOXOBATOCTH U OMEHHUS TOPIOBOW MOBEPXHOCTU BHYT-
peHHero koibla noamunauka 305. Pe3ynbraTel U3MEpEeHUN TBEPAOCTH MOBEPXHO-
CTHOTO CJIOSl BHYTPEHHETO KOJIbILIA ITOJIIMITHUKA HE MOTpeOoBa 00paboTKH, TakK
KaK MOKa3aJli, YTO BCE M3MEPEHHs YKJIA/IBIBAIOTCS B BEPXHIOIO TPAHUILy TpeOyeMo-
ro WMHTEpBalia, a, YYUTHIBAs, YTO OTPAHWYCHHUS BEpXHEU TPAHUIBI OTCYTCTBYIOT,
MOJKHO TIPHU3HATH BCE MOIIATHIKH TOTHBIMH.

H3MepeHne HEIUIOCKOCTHOCTH TOPIIOBOM IMOBEPXHOCTH MPOM3BOJUIOCH Ha
kpyrnomepe “Talyrond-73”, HacTpoiika KOTOPOTO COOTBETCTBOBAIA MOTPEITHOCTU
mmeperns 0,1 MkM. MakcuManbHOE OTKIOHEHHE OT HEIUIOCKOCTHOCTH COCTABUIIO
1,5 mxm, a muanManbsHoe — 0,1 MkM. Pa3max BapsupoBanus coctaBuser 1,4 MKM.
3anaBasich BelMU4MHON pa3psga 0,3 MKM, YTO COOTBETCTBYET pa3pellalroiiel Cro-
cOoOHOCTH MHTEP(EPEHIIMOHHOTO METO/a, MOJYYUM HYHCIIO Pa3psiioB paBHOE 5.
I'pynnupys pe3ynbrarel U3MEpEHUN B IIpelenax pa3psaoB MOJIy4YEHO pacipeselie-
HHE 4acTOT 1O pa3psiaaM (Tabim. 1)

Tabiuma 1
Yacrota Pazpsiapt X Mxm
f 0,0...03]10,3...0,6 | 0,6...09 | 0,9...1,2 | 1,2...1,5
2 6 16 8 3

U3 rpaduyeckoro n3odpaskeHus 3TUX YaCTOT B BHJIE MoJHUrona (puc. 1) Bum-
HO, YTO HccieayeMas (QYHKUHUS MOJYMHSACTCS HOPMaJbHOMY 3aKOHY pacrpenee-
HUSL

Cpennee apudmernyeckoe 3Ha4eHHE HEIUIOCKOCTHOCTH COTJIACHO ypaBHEHUS

(1) X" =0,784 MxM, a cpelHee KBaJPaTHUHOE OTKIOHEHHE 10 yPABHEHHIO (2)

S§" =0,294 mxm. Tak Kak HOTPEITHOCTh METOA H3MEPEHMil HEMIOCKOCTHOCTH

COM3MEPHMA CO CIyYalHOH MOTPEIIHOCTBIO, TPAHUIIA T0BEPUTEILHOTO HHTEPBaIa
ompezensiercs mo ypaBHeHuo (5). Eciu npunsate, uro kodduument CtbrojeHTa
t=2,03 npu ¢ =0,95 u n=35 [3] , 10 &7 =0,121 Mmxm. Takum 00pa3oM, OKOH-

uaTeNbHBI pe3yibTaT H3MepeHus HemwiockocTHoctH X, =0,8+0,1 mpn
a =0,95. I'pannna OTHOCHUTENBHON MOTPEIIHOCTH 1O ypaBHeHHUIo (7) cocTaBUT

E" = 12,5% , uTO IJ1s1 JTAaHHOTO BUJA U3MEPEHUH SIBIISIETCS YOBIETBOPUTEIbHBIM
pe3yJIbTaToOM.

[IlepoxoBaTocTs TOPLIOBOI MOBEPXHOCTH M3MEpsIIach Ha mpudope mpoduio-
rpad-npodunomerp «Kamnubp» momenu 283 ¢ gmamazonom mi3mepenuit 10...0,02
MKM. [IpenenbHble 3HaUE€HUs LIEPOXOBATOCTH Jiexkanu B unrepsaie ot 0,1 mgo 0,35
MKM. 3aaBasich BenuanHoOU paspsana 0,05 Mxwm, moirydeHo 5 paspsnos. ['pymmupys
pe3ynbTaThl U3MEPEHNUI 10 pa3psiiaM, HalfIeHbI YaCTOTHI X paciipeaeieHus (Tad.
2), 10 KOTOPHIM HACTPOEH TOJIUTOH pactpeneneHus (puc. 1).
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Tak kak QyHKIMS pacrpeneieHus MOIYNHAETCs HOPMaJbHOMY 3aKOHY, 00-
paboTaB pe3ynbTaThl U3MEPEHUH MO MPEUIOKEHHON METOANKE, MOIY4EHO!

X" =0,224mrm; 8™ =0,0507 mxm; € =0,0186.mKm;
X, =0,22£0,02uxn 1pu a =0,95;E“ =9,1%.
TopioBoe OueHne GOKOBOM MOBEPXHOCTH BHYTPEHHETO KOJIbIIA MOIIHITHIKA
M3MEPSUIOCh Ha CHENUATbHOM ONpaBKe C UCTIOIb30BAHUEM MHAWKATOPHOW TOJIOBKH
¢ uenoii nenenus 0,001 mm. Pesynbrarsl n3MepeHus OUCHUI ieTanu B UHTEpBaie

ot 0,008 no 0,018 mm. Pa36uB mHTEpBad Ha 5 pa3psAOB C BEIMYMHON pas3psia
0,002 MM, rpynmupyeM pe3yibTaThl K3MEPEHUH 1Mo paspsiaam (tadi. 3).

Tabmaumna 2
YacroTa Paspsin, Mkm
f 0,10...0,15 0,15...0,20 0,20...0,25 0,25...0,30 0,30...0,35
! 3 7 14 9 2
Tabnuma 3
Paspsin, MkM
Hacrora 0,008... 0,010... 0,012... 0,014... 0,016...
f; 0,010 0,012 0,014 0,016 0,018
2 10 17 5 1

U3 rpa(bnka BUAHO, YTO PE3YJIbTATHI H3MepeHHﬁ MOJYUHAKOTCA HOPMAJIbHOMY
3aKOHY PAcCIpCACIICHNA, @ OCHOBHBIC CTATUCTUYCCKUEC XAPAKTCPUCTUKU paclpeac-
JICHUS U UICTUHHOC 3HAYCHUC FeHepaJII)HOﬁ cpezLHeﬁ COOTBETCTBCHHO PaBHbI:

X* =0,0126mm; S* =0,00171an; £° = 0,00089m1;
X! =0,013+0,001mm 1pu & =0,95;E* =7,7% .

Takum O6pa30M, CTATUCTUYECKUN aHaJIN3 PE3YJILTATOB I/ISMepeHHﬁ o mnapa-
METpaM HEIJIOCKOCTHOCTH, HICPOXOBATOCTH, TOPILIOBOT'O OveHus u TBEPAOCTHU IIO-
BCPXHOCTHOI'O CJIOA I BHYTPCHHETO KOJIbId MOAIIMITHMKOB IOKa3ajl, 4YTO BCE
yKa3aHHbIE MapaMeTpbl C BEpOATHOCThI0 « = 0,95 ykiaapiBaloTCsl B TpeOyeMble
rpaHuLibl uX u3MepeHus. [loaToMy, TOpLOBass NOBEPXHOCTh BHYTPEHHETO KOJIbLIA
noamunarka 305 MoxkeT OBITh UCIIONB30BAHA B KAYECTBE Bpaniarmierocs 3J¢MeH-
Ta mapbl TPE€HUA TOPHOBOIO YIIJIOTHCHUS, 0COOEHHO B KOHCTPYKIUAX, UCIIOJIb3YyEC-
MBIX JJId TEpMETHU3AIUN TOAIIUITHUKOBBIX Y3JI0B BBIXOJHBIX BAJIOB IUNIACTUHYATBIX
HACOCOB, JKCILUTYaTUPYEMbIX B THAPABIMYCCKUX IIPUBOJAX MeTaJ'IJ'I006paﬁaTLI-
Baromiero O60pyI[OBaHI/IH. HOJ‘Iy‘leHHLIe PE3YIbTATBI HOCAT HC qaCTHBIﬁ, a O6HII/II7I
XapakTep M MOTYT OBITh paclIMpeHbl Ha APYyTrue THIIOpa3Mephl HOAIINITHHKOB, TaK
KaK TEXHOJIOTHA UX U3IrOTOBJICHUSA UJICHTHUYHA.
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