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B pesyabrate o06pasyercs mycToTenbli ChMpanbHBIN  pabowunii opran 1
TPOXOAHOrO THMA, C OChHO CUMMETPHU 0;-0;, CKpYYEeHHOH BOKPYT UEHTpalbHOMH
HpAMOJHHEHHOA ocH 02-0; mo nuamerpy Dep, ¢ 06pazoBaHHEM CIMPATBHOrO pabouero
OpraHa 1 ¢ HapyXHbIM AMAMETPOM Doy ¥ BHYTPCHHHM 1UaMeTpoM D (pHCYHOK 3).

Takum obpaszom, mycrorensiit TonHenb paGouero oprana 1 craHka ¢ COGCTBEHHO
CHHPaNbHOH 0ChI0 cuMMeTpuu 0)-0; cBepHyT mo oToii cnupanu 0,-0, BOKPYT
UEHTPAILHON NPAMONHHEHHOH ocH 0»-0, u 06pasyeT cnupainsHbiil paGouuii opran 1 ¢
KaHABKOH 110 Hapy)XHOH MOBEPXHOCTH IOX YIJIOM @ K CHHPABHOH OCH MyCTOTEIOro
TOHHENS CIMPaNbHON OPMBI CriMpanbHOro paGouero oprana 1 crauka.

CTaHOK 11 OTAENOYHO-3a4HCTHOH M yNpOYHAIOWEH o6paboTku aeTaneil Mawmu
(pucyHoxk 1) paboraer cnexyromum o6pazom.

C momowpio BubpaTopa 6 uepes creHKH TiaTGopMms 2 U paGodero opraHa 1
BO3MYLIAI0LIAs CHJIA IIEPENALTCS NOCTYNAOWMM BHYTPh HENPEPHIBHBIM NOTOKOM 4Yepes3
3arpy3ouHoe npucrnocobnenue 5, obpabaTbiBaeMBIM JeTansiM M HacTHUAM paGodHX
cpen. Bubparop 6 cmonTMpoBaH mox mIaTGOPMON 2 TOPH3OHTANIBHO M MOJTOMY
obecrieuMBaET HE TONBKO BO3AECHCTBHE Ha MAcChl 3arpy3KH BBICOKOYACTOTHBIX
KoneGanuii MalbiX aMIUIATY/, HO M NPHIACT MM ABWXCHME BHYTpH pabodero oprasa 1
TI0 JIUIMNITHYECKHM TpaeKkTopusM. IIpH TakoM IBIXEHHMH Macc 3arpyskd M MX BCTpede C
3Ur3aroo0pasHoll MOBEPXHOCTHIO pabGouero oprana | H3MEHAETCA ABIKCHHE MOTOKOB MACC
3arpy3kH, TaKk KaKk OHH, BCTPE4asiCh C PaCrosoXKEHHBIMH O/ Pa3HBIMU YIJIaMH APYT K APYTY
M K ocH paboyero oprana 1 3ur3aroo6pasHEIMM IOBEPXHOCTSMH, CO3/IaIOT IPOTHBOTOYHBIE
KOHBEKTHBHbIE NMOTOKM MACC 3arpy3KM, JBWXYWHXCA BHYTpH pabodero oprama 1 co
CPAaBHHUTENBHO GONBINOH aMILIMTY0H M Masoil 4acTOTOM JBMXKEHHA H HANOXKEHHEM HA ITH
CIOXKHBIE NBHXEHMA  BBICOKOYACTOTHBIX KoJNeGaHMil MalbIX aMIUIMTYJ CO3/aBaeMBIX
BHGpaTopom.

Puc. 3. Cxema msroroBienus paGouyero oprama craHka s OTAETOYHO-
3a4MCTHOH W ynpouHsiolled 06paGoTku feranedl Mammu (l-momepeunoe cedenue
pabouero oprana cTanka; Dimax ¥ Dain HapyXHBIA M BHYTpPeHHHMIT AHAMCTPEI pabouero
opraHa CTaHka; Dumin ~BHYTpeHHHH amamerp pabouero oprama cramka; 0,-0;- ochb
CHMMETPUH  CIHPAIBHOrO pabouero oprama craHka; 07-0,— ueHTpanbHas
HpsAMONUHEHHasA 0Ch pabodero oprana cTanka; Si- IIar cnupanbHoro pabouero opraa
CTaHKa)
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Ilpu sToM, oOpabaThiBaeMble JeTalH M YacTHUBl pPabOYUX Cpel COBEpPIIAIOT
BPallaTeNbHOE JBIKECHHE 110 BEPTHUKAIBHBIM 3JUTMOTHYECKMM TPAEKTOPHAM, MpH
KOTOPOM H TIPOMCXOAHMT mpouecc obpaborku. Ilpu atom oOpaGarsiBaembie jaeTanu U
9acTHIBI pPabounX CpeJl, HE TOJIBKO HHTEHCHBHO B3aUMOJECHCTBYIOT APYT C APYrOM, HO H
MO/l BO3A€HCTBHEM BHOpAalMH COBEpINAIOT BpANIATENbHOE ABHXEHHE B IJIOCKOCTH,
NEPHEeHNKYIAPHOH NPOXONHOMY cedyeHHIo pabGouero oprana 1. Tak kak no JiuHe
paboyero oprana 1 pa3mepsl MHONMEPEYHOro cedeHHs, (GOpMa M  PacHONIOKEHHE
MEHSIOTCS, TO YCYryGNsieTCs HapyllacMOCTh ABHXKEHHMsS 00paGaThiBaeMbIX AeTanci H
4acTHI paboYHX Cped, KOTOphle MPH ITOM, B3aHMOACHCTBYS CO CTeHKamMu pabouero
oprana 1, mepememalTCA OT 3arpy3ku K BoIrpyske. Hamuune B pabouem oprane 1
BHHTOBBIX MOBEPXHOCTEH 10 €ro MEpUMETPY CIIOCOOCTBYET HE TONBKO YCIOKHEHHIO
TPaeKTOPHH ABHXKEHHs 0OpabaThIBaeMBIX AeTaled M 4yacTHL paGouyMX Cped, HO M HX
[IEPEMEINEHUIO OT 3aTrPy3KH K BBITPY3KE.

O6pa6aTeiBaeMble JeTalH M HacCTHIBI paGOYMX Cpel MEpPeMelaloTcs BHYTPU
pabouero opraHa ¢ M3MeHAIOWHMMCA Mo GopMe M pasMepaM NPOXOAHBIM CEYEHHEM, B
pe3ynapTaTe 06pasyroTCs MONEPEMEHHO 30HbI CKATHS M PA3PSDKEHHUA B KAXIOM CEYEHHH
pabodero oprana 1 mo Bced ero JUIMHE, YTO TOXE HHTEHCM(PUUUPYET INpOLECC
06paboTku JeTaneil M pacIIMpseT TEXHOJIOTHYECKHE BO3MOXKHOCTH. OGpaboTaHHble
JeTaly M 4acTHlbl paboyMX cpel, Yepe3 pasrpy30uHOe OKHO 9, BHIBOAATCA C NMOMOLIbIO
CK1n3a 7 B EMKOCTD 8.

B nmpomecce mpoBeneHMA HCCIENOBaHMH IpeANOXeHbl paGodyue OpraHsl
CUHpallbHEIE, MPAMOTOYHLIE AHAJOTHYHOH KOHCTPYKLUHHM C KapMaHaMM  PasiH4HOH
(bopMoil HOMEpeyHOro Ce4eHUs, KOTOPbI€ IPEACTABIEHBI HA PUCYHKE 4

6)

Puc. 4. Cnupansusle, IpAMOTOYHBIC pabouyHe OpraHbl CTAaHKOB AJIS OTAEIOYHO-
3a4YMCTHOH W ynpoyHswomed o6paboTku c KapMaHaMH pa3nuyHoit  dopmoii
MONIEPEYHOr0 CEYEHHMs KapMaHOB: a) BOJIHOOOpa3HoH;  ©) NpAMOYTOJIbLHOW; B)
TIOJIyKPYTJIOH
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Takum oGpasom, B HacTosmice BpeMs HAaM HM3BECTHBI 4 KJacca CHHPambHBIX
HPAMOTOYHBIX pabo4HX OPraHOB CTAHKOB JUIA OTAENOYHO-3a4HCTHON M YNpOUHSAOIIEH
00paboTKHU AeTaneil MalIuH:

1 xmacc- ¢ KapMaHaMH TPEYroibHON GOpMBI;

IT knacc ¢ xkapMaHamMu BOJTHOOOpPa3HOM GopMbI;

LI knacc- ¢ kapMaHaMH MHOTOYrOJIbHOM (GOPMBI;

1Y kmacc- ¢ KapMaHaMH TOJIYKPYIJIOi GpOpMBL.

OO6pa6oTka pe3ynbTaTOB NPEABAPHTCIBHEIX HCCICAOBAHMI TO3BOIMIA MOIYYHTH
YPaBHEHHE [l ONPEAENCHUS TPOJONLHOH CKOPOCTH MNepeMelleHMs jeTaneil B
BUHTOBEIX POTOpPAX, YHOOHOE 1A HMHXKEHEPHBIX pacuyeTax NpH TNPOEKTHPOBAHHM
CTaHKOB I OTAGAOYHO-3a4YMCTHOH M ymNpouHsiomeil o6paGoTKM €O CHHpaTbHBIMH,
NPAMOTOYHEIMH paGOYMMH OpPraHbl CHaG)XEHHBIMH KapMaHaMH pa3lHYHON (HOpMOii
MOTNIEPEYHOTO CEYEHUs KADMAHOB B BHJIE:

V=2 G-w(1-38) (M/c), 1)
rae G- NOCTOAHHAsA, KOTOpas BHIPAXKCHA YEpe3 XapakTePUCTHKH BHHTOBBIX POTOPOB
CIEIYIOIIUM 00pa3om:
st poropos 1 k1acca G=0,15-A-tana- ki
s poropos I xmacca G=0,16-A *tan a- x,;
nnsa poropos Il knacca G=0,15-A-tana- ks;
st potopos 1Y knacca G=0,16-A - tan a- ky;

0,15; 0.16- nepesonuble KO3DOUIHEHTH B M}

K1, K2, K1, K2~ CTOPOHBI KADMaHOB BHHTOBBIX POTOPOB;

@ -yToJI HaKJIOHA BUHTOBOi JINHHY BUHTOBOT'O POTOPa;

8-k09(PULHMENT, 1711 BHHTOBIX POTOPOB ONMPENENAEMbIH IKCTIEPHMEHTAIBHBIM IyTEM;
- yacToTa BHOpaTOpa;

A-amnunryfa xoneGamuit muatopMmel, Ha KOTOPOH CMOHTHPOBAaH BHHTOBOH
poTop.

IoBenennsie MCCAEAOBAaHUS NOKA3ANM:

— pabounii opran 1 (PHCYHOK 2) MOXET OHTH W3TOTOBNEH  CHOMPATLHBIM
€ BUHTOBLIMU KaHABKAMH HE TOJBLKO TPEYrOJbHOH, HO H BOIHOOOpa3HoO#H dopmoii [2,3],
a TaKxke BBITYKIOH (OPMBI HIM MHOTOYronbHOW (OpMON [O BHYTpeHHeH MW 10
Hapy>XHOH IIOBEPXHOCTAM, PACIONOKEHHBIMH BHYTPH U CHAPYXKH IIONEPEYHOr0 CCUCHUS
mycrorenoro paboyero opraua 1;

— B 3aBHCHMOCTH OT XKECTKOCTH 00pabaThiBaeMbiX JHeTanell peKOMeHAyeTcs
pabounii opran 1 craHka AN OTAENOYHO-3AYUCTHOH M yIpPOUYHSIOWIEH 00paboTku
JieTaneil MallfH BBITOMHATD:

— Ana  obpabaThiBaembix neraneil  GONBWIOH kecTkocTw paBoumit  oprau
C MONEPEYHBIM CEYCHHEM TPEYTOJIbHON HIIM MHOrOYTONBHOU GopMsl [2];

— ana  obpabaTeiBaeMbIX feTaneil Mamoif  XeCTKOCTH pabGounit opran
C NOMEPEUHBIM CEYCHHEM BOJHOOOPa3HOM MM noNyKpyrnoi dopmut [3].

TexHHKO-IKOHOMHUYECKHE TPEUMYILECTBA HPEAIATAEMOii KOMIUIEKCHOH TeXHOIOTHH
OTAENOYHO-3aYMCTHOM K ynpouHsonieii o6paboTKH jAeTanell MAIIMH B CTAHKOB JUIS HX
pe€an3alUuH BO3HHMKAIOT 332 CYET BBHIUIOAHEHHMA pabouero opraHa CcraHka CIHpPaIbHOM
(OpMEI C BUHTOBBIMH MOBEPXHOCTAMH, B BHIC KAPMaHOB TPEYTONBHOH, BOIH006Pa3HOI,
BBINYKJIOH, MHOTOYTOJTBHOH (JOPMBI M 0GeCHeYeHHs] OAHOBPEMEHHOTO BO3ACHCTBUS Ha
MacChl 3arpy3ku KoneGaHud CpPaBHHTENBHO GONBIUMX aMIUIATYA C  HeGOIBITMMH
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YacTOTaMH H BBICOKOYACTOTHBIX KOJCOAHHH C MasbIMM 3HAYCHHSIMH aAMIUTUTYA, YTO
PaclIupsAET TEXHOJOTHYECKHE BO3MOXHOCTH H YBEIHYHBACT TMPOH3BOAHTENBHOCTD.

BeiBoabI.

B pesynbTare npoBeneHHBIX UCCIEROBAHMIL:

- Ilpennaraercs KOMMJIEKCHAA TEXHONOTMS M CTaHOK I €€ peanu3aLuu;

- Jna obpabaTbiBaeMBIX deTajeil pasIHYHON XECTKOCTH JaHbl PEKOMEHAALHM 110
BbIOOPY paboynx opraHos.

Cuncok smrepatypsi: 1. Lebedev V. A, Increase of efficiency of finishing-cleaning
and hardening processing of details based on rotor-screw technological systems / V A
Lebedev , G V Serga , A V Khandozhko // IOP Conf, Ser.: Mater. Sci. Eng. — 2018, Ne327,
042062 doi:10.1088/1757-899X/327/4/042062. 2. Iar. 2613268 Poccuiickas denepanus,
MIIK B24B 31/02, B24B 31/06. YcraHoBKa /Ul OTAENOYHO-YIpOuHsAomeH o6pabotku / T,
B. Cepra, A. 10. 3abyrun, M. C. Cepra; KyGauckuit rocyxapcTBeHHbIN arpapHbIi
yansepenret. -Ne 2015147829 ; zasen. 06.11.2015; omy6n. 15.03.2017, Bron. Ne 8. - 3 c.
3. Iar. 2591934 Poccuiickas ®enepanus, MITK B24B 31/02, B24B 31/073. VYerpoiicTBo mis
OT/ENOYHO-yNpouHstomeli obpabotkun / T'. B. Cepra, A. H. Hsanos, M. C. Cepra;
KyGanckuii rocynapcTBeHHBI arpapHslii  ymusepcuteT. - Ne 2015116055 ; 3asmi.
27.04.2015; omy6n. 20.07.2016, Bron. Ne 20. - 3 c. 4. Cepra I'.B. O6opynoBanue Ha Gaze
BHHTOBBIX POTOpOB B MammnHocTpoeHun / I'B. Cepra, D.A. Xsoctuk // Becthuk BI'TY. —
Bpsnuck, 2018. — Ne3 (64). — C. 4-9. 5. Cepra I'.B. HccieqoBanue BO3MOKHOCTH MPUMEHEHUsA
HH3KOYACTOTHEIX Konebanuit ¢ 6OMBIIOH aMITMTYOH UIA Cenapauut CHIMyunx cpex / I'.B.
Cepra, D.A. Xsocruk, M.D. Jlenok // TIpOrpeccHBHbIE TEXHONOTHH M CHCTEMBI
MamuHocTpoenus. — Horeux — 2018 Nel(60) — C. 62-67. 6. Cepra I'.B. O6opynoBanue wis
MOMKH CBINyYHX MaTEpHaNOB H abpa3sHBHBIX cpell ¢ AMILIMTYIOM ABMKEHUs cBbime 500 Mm /
I'B. Cepra, 3.A. XBoctuk, H.H. Kysueuosa, U.W. Tabauyk // Bectuux BI'TY. — BpsHck,
2018. — Ne2 (63). — C. 38-43. 7. ITar. 2228252, Poccuiickas ®denepanus, MIIK B 24 B 31/06.
YcTpoitcTBo 11 BHOpaUHOHHOM 06paGoTKM mIHHHOMEpHBIX aeTaneit / A.IL Babuues,
W.A. Babuues, I'.B. Cepra, 3agBurenp u MaTeHTOOGIAAATED ®denepanbHoe
TOCYNapCTBEHHOE y4YpEek/CHHE BBICLIENO NpodeccHOHanbHOro obpasoBanus «KyGaHckmii
TOCYNApCTBEHHbIH arpapHblii yHusepcurer». - Ne  2002135225/02; 3assn. 25.12.2002;
ony6n. 10.05.2004, 6ion. Nel3. 8. Ilar. 2228252, Poccuiickas ®Denepauus, MIIK B 24 B
31/06. YcrpolicTso mus abpasuBHON o6pabotku aeraneit / I'.B. Cepra, JI.H. Jlyrosas,
WM. Tabauyk; 3assutens u mnarentoobnamatens ®denepansHoe roCyiapCTBEHHOE
YIPeX/ICHHE BBICIIEr0 NpodeccHOHATbHOro obpasoBaHus «KybaHCKHMIl rocyaapcTBeHHbIH
arpapHslil yHuBepcuTeT». - Ne 121168/02; 3assn. 22.10.1996; omy6u. 20.06.1998, Gron. Nel7.
9. A. c. 1433774 Poccuiickas enepaunsi, MITK B 24 B 31/02. Y cTpoHCTBO IS TanTOBKH /
I'.B. Cepra ; ApMaBUpCKHil TOCYIapCTBEHHBIH MeAarornueckui HHCTHTYT. - 4234030 ;
3aaB. 08.03.1987 ; omy6n. 30.10.88 , 6Grom. Ned0. 10. A. c. 1743820 Poccuiickas
®enepauus, MIIK B 24 B 31/02. T'anrosounoe ycrpoiictso/ I'.B. Cepra ; ApmaBupckui
TOCYNapCTREHHBIH Nefaroruieckuii HHCTUTYT. - 4883194 ; 3ase. 09.10.1990 ; omy6.
30.06.92 , Grom. Ne24. 11. Ilar. 2275286, Poccuiickas ®Genepauus, MIIK B 24 B 31/067.
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25.10.2004; omy6u. 27.04.2006, 6ro1. Nel12
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KOMILVIEKCHBIE TEXHOJIOI'MHA OTAEJOYHO-3AYACTHOM
U YOOPOYHAIOWEN OBPABOTKHU AETAJIEM MAIIMH

Cepra I'. B., n-p TexH. Hayk, npod., Beaokyp K.A., k. T. H., foueHT, XBocTHK . A. y
MarucTp
(Ky6anckuii 2ocyoapcmeennbiii azpapmbiii ynusepcumem um. H.T. Tpyburuna, Poccus)
Ten./Dakc: +7-918-410-79-55; E-mail: serga-geor, mail.ru

Abstract. The article offers complex technologies of finishing-cleaning and lapping
processing of machine parts and machines for their implementation. Advantages arise due to
the performance of the working element of the machine spiral form with screw surfaces, in the
Jform of pockets triangular, wavy, semicircular, polygonal shape and to provide simultaneous
action on the loading masses of oscillations of relatively large amplitudes with small
Jrequencies and high-frequency oscillations with small amplitudes, opportunities and
increases productivity. The recommendations on the use of various proposed working bodies
with various shape pockets for finishing-cleaning and hardening processing of parts of
different rigidity, as well as an equation for determining the longitudinal speed of moving
parts in screw rotors, convenient for engineering calculations in the design of machines for
Sinishing and working hardening with spiral, straight-flowing working organs equipped with
pockets of different cross-sectional shape.

Key words: Finishing-cleaning and hardening processing, amplitude, frequency, oscillations,
screw lines.

BBenenne

AHalM3 TEXHOJIOTHH M TEXHHYECKHX CPEACTB Ul LUTM(OBAHHA, TIONHPOBAHMSA M
YNPOYHCHHA IIOBEPXHOCTHOro cioa geraned [1,2,3,4,5,6,7,89,10] nokasan, uro
TIEPCTICKTHBHBIM HAIPAB/ICHHEM B Pa3paboTKe TEXHHYECKHX CPEACTB Ul PCATH3aIHH TAKHX
TEXHOJIOTHH CIEyeT CYMTaTh KOMOWHHPOBAHHBIA mpolecc o6paboTKH NeTaliell M YacTHI[
pabounx cpes (Macc 3arpysku) ¢ HCIOIB30BaHMEM KoNeGanMil CpaBHHTENBHO GOMBLINX
aMILIHTY]l, CO3/1aBaeMbIX NMPH IABHKEHWH MacC 3aTpy3KH H MX BCTpede C 3Wr3aroobpasHoit
TNIOBEPXHOCTbIO KOHTEHHEPA M HAJIOXXEHHEM HA 3TH CIIOXKHBIE JBHXKEHHS BBICOKOYACTOTHBIX
KonebaHHiH MaJIbIX aMIUIMTYJI, CO3/laBaeMbIx BUOpaTopoM. Takue TEXHONOrHH Ha3BaHbl HAMH
KOMILIEKCHBIMH TeXHONOTHAMH. Tlpeiaraemas TeXHONOTHS [OKHA HE TOJIBKO MPHUAABaTh
MaccaMm 3arpy3kd BBICOKOYAaCTOTHbIE KO/e€GaHMs C MalOH aMIUIMTYHOH, 0Opa3oBbIBAThH
JOTOIHATENBHBIE CMEIIHBAIOLINE TIOTOKK M 06€CTIEYHBATh «AKTHBALMIO» MACC 3aTPy3KH, HO
H CO3JaBaTh JOCTAaTOYHOE KOJMYECCTBO MNPOTHBOTOYHBIX KOHBEKTHBHBIX MOTOKOB Mace
3arpy3KH € GOJBIIOH AMIUIMTYIOH M Maslod YaCTOTOH JBHXKEHHS H MHTEHCHBHO 3aBUXPATH
HX.

OcHnoBHOE collepKaHHe H Pe3yJIbTaThl paboThi

IIpuMeHeHue KOMILIEKCHOrO METOJa BO3JEHCTBHA Ha oGpaGaTHIBaGMBIE JETANH H
4acTULbI paboYMX CPeJ| NO3BOIMIIO CO3AATh HA ITOH OCHOBE MENbIH PAN CTAHKOB [2,3]. 310
HaJIOKHOCTE PaboThl O6OPYNIOBAHMA M BHICOKAs IPOM3BOMHMTENBHOCTh,  OGYCIOBICHHAS
HETPEPEIBHOCTBIO 00paboTkK NeTanelt B paGoumx opraHax-KOHTeHHepax MPOXOTHOTO THITA.
Takoit cranok (pucyHok 1 u pucyHok 2) comepkuT paGounii opran 1, »xectko
3aKpeIUICHHBIH Ha miatdopme 2, KOTOpas yOpyro, ¢ MOMOIIBIO 4YeTHIpex
PE3HHOKOPAHBIX GaJUIOHOB 3, CMOHTHpPOBaHA Ha ocHoBaHuM 4. Ha nardopwme 2 xectko
3aKpPETUICHO 3arpy304HOE YCTPOHCTBO 5, M CHM3Y K muatpopMe 2, Takke XKECTKO
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Puc. 1. Cranok ans oTaenouHo-3auncTHON 1 ynpounsiomeit oGpaboTky aeTaeit
MalliH C CHHPATBHBIM, NPAMOTOYHBIM pPabouMM OPraHOM CHabXKEHHBIM KapMaHaMH
TpeyronbHOH opmbi(l - paboumit opram cramka; 2 - minardopma; 3 - YeThIpe
PE3MHOKOPIHEBIX Gannona; 4 - ocHOBaHME; 5 - 3arpy304HOE YCTPOHCTRO; 6- Bubparop; 7
- CKIM3, 8 -pasrpy304Hoe yCTPOHCTBO, 9 - pasrpy3o4HOE OKHO)

Bubpatop 6 cMmoHTHpoBaH mnoA MIaTGOPMON 2 TOPH3OHTANBHO | TO3TOMY
obecrieunBaeT ABHKEHHE 0OPaGaTEIBAGMBIX JETATCH M 4YacTHI pabouux cpen BHYTpH
pabouero oprana 1, moa Bo3aeHcTBHeM BUGPaTOpa 6, IO HITHITHYECKHM TPAaeKTOPHAM.
Tlpy aBIKEHHHE MACC 3aTPY3KH H MX BCTPEUH C 3MT3aroo6pa3Hoil MOBCPXHOCTHIO pabodero
opraHa | H3MEHSETCA NBWKEHHE TMOTOKOB Macc 3arpy3kd, TaK Kak, BCTPEHasch C
PACTONOKEHHEIMA TIOJ PasHBIMH YIIaMH JPYT K JAPYry U K ocd pabouero oprana 1
3Ur3aroo6pasHBIMM  TTOBEPXHOCTAMH, CO3JAIOTCA NPOTHBOTOYHEIE KOHBEKTUBHBIE TOTOKH
Macc 3arpyskH, JBHXKYIIMXCS BHYTpH pabodero oprana 1 co cpaBHMTENsHO GOTBLIOH
AMIUIHTYZOH W Maylod 4aCTOTOH M HAIOXKEHHEM Ha 3TH CIOXKHbIE ABHKEHUS MACC 3arpy3Ku
BBICOKOYACTOTHBIX KOJeGaHUi MANEIX aMILIATY/| CO3AaBacMbIX BHOPATOPOM.

Pa6ounii opran 1 (pHCYHOK 2) H3TOTOBNEH CIHPANbHBIM C BAHTOBbIMH KAHABKAMH
TpeyroibHoi popmsr 2, 3, 4, 5, 6, 7 no BHYTpeHHeH NMOBEPXHOCTH M [0 Hapy>KHOH
nosepxnocty 8, 9, 10, 11, 12, 13, pacronoxeHHBIMH BHYTPH H CHApyXH IIONEPEYHOro
CEUEHHs TNyCTOTENOro pabouero opraHa 1, TEXHONOTHS  HM3TOTOBJEHHS KOTOPOIO
npencrasieHa B paborax [2].

Puc. 2. PaGouuii oprar craHka ¢ KapMaHaMH TPEYTONbHOM HOPMBI Juisi OTAEI0YHO-
3a4MCTHON M YIPOYHSIOUEH 06paboTKH AeTanell MawMH (o — YroJ HAKIOHA BHHTOBBIX
THHUH ¥ BHHTOBBIX KaHABOK K CIIMDQIbHOH OCH MyCTOTENOr0 TOHHENS CHHpAIbHO
¢bopmbl ciupansHoro pabodero oprana 1;2,3,4,5,6,7 — BUHTOBBIE KapMaHbl TPeYTOJIbHOM
bopMBI O BHYTpEHHEH NOBEPXHOCTH pabouero oprana 1; 8,9,10,11,12,13 - BuHTOBBIE
KapMaHel TPEyroibHON GpOpMEI 10 HAPYKHOH NOBepXHOCTH pabouero opraxa 1)
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