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IMOBBINEHHE 3®®EKTUBHOCTHU MEXAHHUYECKOI OBPABOTKH
BbLICOKOTOYHOI'O PE3bBOBOI'O OTBEPCTHS B 'OPJIOBUHE
T'A30BOI'O BAJIJIOHA

Effective technological process of machining of a precision carving aperture in a mouth of a
cylinder is offered and proved.

B Hacrosee Bpems A HyXJ PasiM4HBIX OTpaciaell MPOM3BOLCTBA M cep
0OCIyXMBaHHA NPOM3BOAMTCA GONBUION aCCOPTUMEHT pA3IMUHBIX OAIOHOB:
aBTOMOOHIIbHBIE — MPUMEHAEMbIC B ABTOMOGHIBLHOH MPOMBIILICHHOCTH, BLITOBLIE
— T4 OBITOBBIX HYXJ HACENEHHS, YTJICKUCIOTHBIE — MPUMEHAECMBIE B YHIIEBOH
TIPOMBIIIJICHHOCTH, KHCIOPOJHBIE — MPHUMEHAEMble B MEJHLMHE, a TaKXKe I
CBapKM H PE3KH MeTaiia, OajlOHbI-OTHETYIIMTENH, KOTOPbIE MPHMEHSIOTCH A
noxaporywenus. HaubGonpmyio nomo B 00imeM NpoW3BOACTBE OANIOHOB
3aHUMAIOT aBroMoOmIbHbe Oamonst. OHM paccudTaHel Ha BEICOKOE pabouece
nagiene 19,6 Mlla u oO6bem 50 NHUTPOB, MIrOTABIAMBAIOTCA M3 CTAIBLHBIX
OECINOBHBIX TPYD — M3 JIETMPOBARHON (KOHCTPYKUHOHHOM XPOMOMOIHOIEHOBOIH)
ctanmm Mapku 30XMA I'OCT 4543-71 — nyTeM Rocie0BATENLHOMN 3aKATKY JHMINA
M TopnoBuHbl. OCHOBHBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM OaJUIOHA SBJIAETCS
BEHTHIIb, KOTOPbIM CIYXHT A8 3alOAHCHWs ra3oM OauloHA, a TaKkKe A
«OTKPBIBAHUAY H «3aKpbIBAHUS» TOJAYH TOILIUBA.

CyIecTBy 0T pa3ilH¥Hbie MapIIpPyThl M3TOTOBJIEHHS OA/UIOHOB, OJHAKO B
UTOI'® OHH CBOMATCA K HECKOJILKAM THIIOBBIM, KOTOPBIE M MOJOXKEHEI B OCHOBY
TEXHOJIOTHYECKHX TIPOLIECCOB, UCTIONB3YEMBIX Ha YPaNbCKOM METAITYPrHUECKOM
3aBofie ¥ MapuymonsckoM MeTauypruueckoM komOummpate. HeoGxommmo
OTMCTHTB, YTO BCE [MPOH3BOACTBO aBTOMOOWILHBIX OajfIoOHOB — MaccoBoe W
KOHBEHEPHOE, XapaKTepH3yeTcs INPHUMEHEHHEM ABTOMATHYECKMX H [OTOYHBIX
mexaHu3MoB. IToaromy nossnenue Gpaka HpoAyKUME NIPH TaKOM [POH3BOICTBE
BENET K OonbumM yObITKAM,

IlepBoHayankHO MOCTYNAOIME B  leX ropsA4ekatadbie  Tpybel  (C
Temrepatypoit Harpesa Metamwia 400-900°C) paspesaor Ha TpyOOHape3HbIX
CTaHKaX A pe3kd TpyO Ha MepHBIE 3aroToBKM aaMHOH 1707-1713 mMm. [Tocne
paspe3kud NpPOM3BOJMTCA IIOCIACNOBATENBHBI HArpeR M 3akaTka [HAA WU
TOpNOBMHE  OannoHa B 3aKaTHBIX MAMIMHAX METOJAMM  IUIACTHYECKOTO
AedopmupoBaHHs. B npoLecce 3akarku BOMOXKHO IIOAYYEHHE HOCTATOMHO
TOYHBIX Pa3sMEpOB TOPJIOBHHBI OANJOHA, YTO KpaiHe BAXHO JNS KAYECTBEHHOTO
H3I'OTOBNEHHA B HEH OTBEPCTHA ¢ KOHHYECKOHU Pe3b0OH, TpelIHA3HAYEHHOrO s
BBMHYHMBAHHWA BEeHTHIA. COrNacHO TEXHHYECKUM TpeOOBAaHMAM, BEHTHNB JOMKCH
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{JIOTHO BBUHYHBATLCA B OTBEPCTHE M HE JOMYCKATh IIOTPABIMBAHMA ra3a u3
0annoHa, TaKk KakK 3TO MOXET MPHBECTH K BOCI/IAMEHEHHIO rasa 1 B3pPLIBY. B cBa3u

C ITHM, TPEeIyCMOTPEHO Hape3aHue

B OTBEPCTHH KOHHUECKOH pe3nbpl THIIA

K29I"'A3. KonxdecTBo BMHTOB pe3nObl ¢ MOJHLIM NpoduieM B ropioBHHE JODKHO
ObiTh HE MEHEE 6.
OmHaxo, BHINOJHUTL YKa3aHHbIE TEXHHYECKHE TpeOoBaHMsA BEChMa CJIOXKHO,
YTO MPHUBOMMT K BHICOKOMY YpoBHIO Opaka. [lo umeromiuMcsa JaHHBIM, HMEHHO NPH
MeXaHHueckoi obpaboTke pe3sOsl B ropioBuHe GannoHoB Gpak goctraer 15%.
3TO CBA3aHO C HECOBEPUISHCTBOM [AEHCTBYIOINETO TEXHOJOIMYECKOro Ipouecca
MeXxaHHieckoii 06paboTks pe3sGOBOrO OTBEPCTHA B TOpHOBHHE OajloHa,
XapaKTepACTHKH KOTOpOro npuseaeHbl B Tabn. 1 v Ha puc. 1.

Tabnuua 1 — XapakTepHCTHKY TEXHOJOIHIECKOTO ITj

olecca 06paboTKH

No Conepxanue %‘ g E 5 = o ® g .
/n | nepexofos Ll P % % ‘§- gh %é :“;t% g % §
283 re IS is| 25 Fey
3ALEHTPOBATE
TOPLIB! cBepio 2301-
1 | FOPNOBHHBI 0113 32 14 18,1 0,28 180
ceepiiom & 32 I'OCT10903-77
CBEPIUTH csepiao 2301-
2 | orBepcrHe 0073 21 30 16,5 0,2 250
& 21mm roCT10903-77
noapesars Topen | peseu AM '
3 Ha4YepHO 14976-503 . e 0,2 250
00TOUYUTH NOACOK
2 46-03mm pezen AM 55 10+1 | 43 0,2 250
4 | C4HCTOBOH 14976-502,
noape3xod Topua | peseu AM
B PazMep 14976-503 46/254 | 1 36 250
10+0,5mm
3EHKEPORATH
KOHYC OTBEPCTHA | 3EHKED
noj pessly KOHH4ECKHH
) KOHHYECKYIO AC14976- A 10 U 23]
w 27.8mMm T'OCT | 500.501
9909-70
Hape3ars pe3ndy MeT4HK AP-2-
6 W 27.8MM 497 27.8 17,667 | 3,75 1,814 | 43

. AHanu3 AelCTBYIOIIEr0 TEXHOJOrHYECKOro Mpolecca noxasal, 4To 0a3oBkie
MPHCIIOCOOIEHUA YCTAHOBIIEHL! HA CTAHUHAX HE COOCHO CO IUNMHJENEM CTAaHKA M
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3a9aCTYI0 MIOXO0 3aKPENJICHBl. ITO NPUBOAMUT K IIEPEKOCY HHCTPYMEHTa, Oaliona,
d OTCIOJa M K JacThIM MONIOMKAM, OOJIBLIOMY GUEHMIO MHCTPYMEHTA, H3HOCY Ha-
TNpaBIAIOMHKX CTaHHHBI cTaHKa. Kpome toro, BriGpanHbie $Ga3oBhle MOBEPXHOCTH
CO3TAIOT  3HAYMTENILHBIE norpeirHocTH  OasupoBaHusi. Tak, ecom  y
00pabarThiBaeMOro GamiOHa NOACOK BHINOJHEH ¢ HAXMEHBUINM JOOITyCKOM, T.€.
AMameTp moACKa paBeH 47,1 MM, HIH 3KCUCHTPHCHTET TOSCKA OTHOCHTEIIbHO
HapyXHOU ITOBEPXHOCTH OasioHa cOCTaBaseT B cpeaneM 0,64 MM, TO TIOrPEIHOCTh
YCTAaHOBKH OailoHa B MPHCIIOCOONEHHAN COCTABUT 1,5~1,7 MM. 210 mpuBeseT k
TOMY, YTO OTBEPCTHE B OJLTOHE B JaHHOM cliy4yae Gyet 06paboTaHo He 1o LEHTpY
FOpIOBHHLL, a u3-33 OueHMs cBeplla MOXeT ObiTh pa3BuTo M HMETH OBaJILHYIO
$opmy. OTKIOHEHHE OT KPYrlOCTH B cpenHeM cocrapset 0,22 MMm.

H

g &

Puc. | - [leficryromuit (6a3085Ii1) TeXHOTOrMYECKMI HpOLECC MEXaHHUYECKOI 00paboTKH
Pe3600BOro OTBEPCTHA B MOPIOBMHE aBTOMOOHIBHOIO BaIOHA.

Ioce Tepmuieckoit 06paboTKH Nepea pasBEpTHIBAHMEM OTBEPCTHSA, YTOOBI
CHATb OKalluHy, MOACOK emE pa3 oOpabareiBaercd. OnHAKo, 3TO IPHBOIUT K
NOABJICHHIO HOBBIX NOTPEIIHOCTEH, BAHAIOMUX B emi@ Bonplieil cTeneHw Ha
manbHedinylo  o6paGoTky. 3auacTyi0 npu pasBEpTHIBAHHH NpUMEHSETCA He-
CTAHAPTHBIH PExCYIHH HHCTPYMEHT, H3TOTOBJIEHHBIH U3 cBepra. Kpome Toro, m3-
32 OTKNIOHEHUS TOPUA rOPIIOBHHBI OT $a30BOH MOBEPXHOCTH TOC/E 06paboTKH Ha
NEPBOH OnepaLuy HAGMOAETCA KONeGaHKe BRICOTbL FOPIOBHHBI, YTO NPHBOAUT K
NOSABNCHHIO Gpaka MpH pasBepTHIBAHMM M OCOGEHHO MpH Hape3aHHu pe3bibl.
HTo0B!I Kak-To 3TOro M3GeXaTh, OCTABSAIOT BOJThLINNE IIPHITYCKH TIOA pe3bOy, uTo
NPUBOJNT K 3aKIIMHUBAHMIO METYHUKOB H MX HOJIOMKE.

M3 oT0r0 MOXHO 3aKOYMTB, 4YTO BHIOpaHHBIE B AEHCTBYIOIEM
TCXHOJOIMYCCKOM [pouecce cxeMbl 0asUpOBaHUS NPHUBOIAT K 3HAYMTE/IBHBIM
[IOTPEIHOCTAM, a WMEHHO: OTK/IOHEHHIO OT COOCHOCTH OCH OTBEpPCTHS

OTHOCHTCJIBHO OCH  HAapy»KHOro AUaMeTpa TOPJIOBHHLI; OTKIQOHEHHIO OT
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fAEPNEHIMKYIAPHOCTH TOPH@ K OCH HAPYMXHOrO AuameTpa ropioBmHsl. ITosTomy
pocTmkedne Tpedyemoil TouHOCTH 06pabOTKH BO3MOXHO TOJNBKO HPH H3MEHCHHH
cxeMbl OasuMpoBanua OGamIoHAa M YBEJIMYEHMH JKECTKOCTH H  TOYHOCTH
TeXHOJOTAYecKoH cHcTeMbl. B CBA3M € 3TMM, HaMHd ObUT paspaboTan HOBBHIH
TeXHONOTHYECKH MapmpyT MexaHHuecko o06paboTkd ¢ NPHMEHCHHEM
NPOrpecCHBHOM cxeMmsl GasupoBaHus U cnocoba KOPPEKTHPOBKH PabotHX XOJIOB,
CITeHATBHBIX NPUCTIOCODECHMHM U peXyIIero MRCTpymeHnTa [1,2], puc. 2.

C UEIB0 [OBLIMIEHHA TOYHOCTH TOAYYAEMbIX pa3MepoB, RB3aHMHOTO
PaCcTIONOXEHHA TIOBEPXHOCTE! OTBEPCTHS B HAPYNKHOTO MaMETPa, & TAKKe POPMBI
obpabarbiBaeMBIX  3NEMEHTOB, pa3paboTaHa, M3rOTOBIGHA W  BHEApEHA
VHCTPYMEHTAJIbHAA FOJIOBKA, OCYHIECTBISIOIIAA OAHOBPEMCHHO CBCPJICHHE
OTBEPCTHA TUAMETPOM 22 MM, MOAPE3KY TOpLA U HApyXHOe obTaunsaHue (PHC. 2,
nos. 1). Ona npeictasnger coboil WHIMHAPHYECKUH CTYNEHYATBIH KOPIYC €
MasamMu A1 KPETUICHHA PE3LOB CO CTYNEHYaTHIM [EHTPAILHBIM OTBEPCTHEM JJIA
YCTAHOBKH cBepyia. KOHUEHTpauus omepanyd BO3JNaraer 3ajaady olecrieyeHHs
TOYHOCTH B3aMMHOIO pacHoJiOKeHHA o00pabaThiBacMBIX [IOBEPXHOCTEH Ha
BBICOKOKBATH(HUUMPOBAHHOrO pabodero HMHCTPYMCHTAIbHOrO POH3BOACTRA;
[03BOIAET 3HAYUTEIHHO COKPATHTh OCHOBHOE BPEMS 3a CHET er0 COBMELICHHA, a
TAKKE COKPAaTUTh BCIOMOTATENBLHOE BPEMs HA YCTAHOBKY M CHATHE 3arOTOBKH
Onaromaps YMEHBHIEHMIO OOHIEro KOJHYECTBA YCTAHOBOK. B cBolo owepens,
KOHHEHTpPALHA OllEpalidd [PHBOMMT K YBEIMYEHHMIO YHOpYrux AedopMariid
TEXHOJIOrHIECKOH CUCTEMBI, KOTOpBIE 00yCHaBNHUBAOT  YBEJIMYEHHE
CHUCTEMATHYECKHX M CIIydaiiHbix norpemrHocTed. IIoaToMy ¢ 1enbio MOBBIIIEHHA
KECTKOCTH TeXHOJOMMYECKOH CHCTEMBI pa3paboTaH i BHEAPEH KOHAYKTOp (pHC. 2,
no3. 1), BocnpuHMMalowmil peaxiuy cui pesanus. KoHAaykTop npeacTasBiier
coboil kopmyc ¢ NOMUMIHHKAMH KaueHWs ¥ KOHIyKTOpHyio BTYNKY. Kopmyc
YCTAHOBJICH MEXY (TaHIaMH, 3aKpEIUICHHbBIMH Ha (a3HpYIOIeM KPOHUITEHHE ¢
IIOMOIIBIO AHKEPHBIX OONTOB.

[pennoxkeda W pean3oBaHa B YCHOBUAX AeHCTBYIOMIEro MPOH3BOACTBA
NMPUHUMNHANGHO HOBaf cxeMma OasupoBanusi OAJJIOHOB Ha NPOTSHKCHHH BCETO
TEXHOJIOTHYECKOT0 MapumpyTa X MexaHudeckod obpaboTku. Ee cyrh cocToMT B
TOM, YTO moche oOpabOTKH LWIMHAPHYECKOIo NOSCKa W TOPLA TOPJIOBHHEI
faiuTona oT YepHOBOi#l 6a3pl 06pa3oBaBMIAsLCH KPOMKA HIPUHHMAETCS 32 YHCTOBYIO
6a3y ¢ Oa3MpoBaHHEM Ha BHYTPEHHIOI KOHMYECKYIO MOBEPXHOCTH OHOPHOIO
sneMenTa  (Tapenxu). UHBIME  CIOBaMM, IO OCTANBHBIX  IIO3HLHH
TEXHOJOTMYECKOro MPOLecca OCHOBHBIMH 0azamMM OYyZHyT ABIATECA TOBEPXHOCTH,
00paboTanuple Ha TEpBOM NMO3MIMH, a MMEHHO: Hapy>XHBIH AMaMeTp H TOpeL|
FOpNOBHHBL OajioHa; C LEIBI0 MaTcpHATH3ALMH OCH OalIOHA NpEeAyCMOTPEHO
HCIIONbL30BaNKe  6asHpylomiero  KoHyca.  JTO  MO3BOMHIO  MOJIHOCTHIO
JIAKBUAHPOBATH MOrPEINHOCTH Ga3MpOBAHMA TOPIOBMHBI BalIOHA B panvambHOM
HafpaBJEHUH.
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Moz 1

Puc. 2 — Hosblil TexHOIOrHyeckHii Tiponecc MexaHHaeckoi 06paborku pe3sGosoro
OTBEPCTUA B rOPJIOBHHE ABTOMOOHILHOrO 0anona.

Brizepxas Tpe6GoBamusa no coocHoct ocy OTBEPCTHA U IIIMHAENS CTaHKa,
AaHHasg CXeMa OasUpOBAHUS BhI3BIBAET CMEMICHHE TOpUA TOPHOBHHBI OasLIoHA.

o
CMellteHre OlpeseseTcs M0 3aBUCHMOCTH: ®, :Td/Ztg—2~, rae Td— ponyck

Hapy}HOI'O JHaMeTpa FOPAOBHHEL, MM; O — YToJ basupylomero koHyca.

C uensio peanmsaumu mpouecca BBIBEDKH II0JIOKEHUA 0o0pabaTbiBacMoil
3ATOTOBKH B YCJIIOBHSX  KPYNHOCEPHAHOIO NPpOM3BOACTBA pa3zpaboTaHa mu
MSTOTOB/ICHA CUCTEMA ABTOMATH3MPOBAHHOM [IOAHANANKY OCTAHOBA pabouero xona
HHCTPYMEHTAIBHOH roNoBKH. CHCTEMa MO3BOJSeT KOPpEKTHPOBaTh pabounii xox
WHCTPYMEHTANILHOMH T'OJIOBKH B 3aBHCHUMOCTH OT I1yOMHBl BXOXKIEHHUS FOPOBHHEI
bautona B Gasupyrouimit KOHYC IIpY Pa3IHYHBIX A¥AMETPAX rOpIOBHH B npeaenax
Aonycka. CucTeMa nogHanagku MpEACTABIACT CoGOH KOMINEKT neraneii,
CMOHTUPOBAHHBIX Ha Tapesike ¢ Gasupyroumum KOHYCOM, BAOJL 0Opasyouieit
KOTOpOTO BHIIONHEH TIa3, B HEM pasMeuleH NOADpYUHEHHBE ynop. Ha crepxne
yuopa OKeCTKO 3aKpenneHa [UIACTHHA, obecnieunBarowas  cpabaThiBanue
CMKOCTHOTO  natyuka KBII-8. Ilogmamamka ocTanopa paGouero xona
HHCTPYMEHTANLHOH TOJIOBKM JOCTHraeTcs Tem, 4To IPpH ycTaHOBKe OalnoHa ¢
MEHBIIMM  HAPYXKHBIM AMAMETPOM TOPJOBHHBL, NOCAEHHAN HECKOTLKO roy6xe
BXOINT B USHTPHPYIOLIMA KOHYC W, CIe10BATE/IBHO, AAMbINE BHTATKHABACT yTop ¢
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MIacTHHOM, Onarojaps deMy JaTd¥k cpabaThiBaeT paHblle, ofecneunBas
NOCTOARHYI0 DiyGMHY MOJa4¥ MHCTPYMEHTAa B ropsiopuy Oamiona. To4HOCTh
OCTAaHOBAa MHCTPYMEHTANBHOH roJOBKH ONpPEACNAeTca TOUHOCTHIO cpabaTbiBaHUsA
jaTyuka u pasasercs 0,15 MM.

TaxuMm ob6pazoM, BO3HHKaOMas Npu 06paGoTke MOrpelHoCTh 6a3upoBanuA B
OCEBOM HANpAaBJIE€HAM KOMIEHCHPYETCA YCTAHOBKOH IIACTMHEI €MKOCTHOTO
NaTYMKA Ha COEUMANBHBIA yDOp, KOHTaKTHpYoumi ¢ o0paboTaHHBIM TOpLEM
roproBUHB! 6aaioHa. 3710 MO3BOJIAET B KAXKHAOM KOHKDETHOM CIyHdac 0bpaboTku
X0 WHCTPYMEHTAIBHON rOJIOBKH OMpPEJENMTE IMOJOXKEHHEM TOpL@ TOPIOBHHBL.
[lpn ob6paborke OGamIoHOB C pa3sHBIMHM [HAMETPaM# TOPIOBHH paboumit xon
MHCTPYMEHTAIBHOM TOTOBKH M3MEHSETCA Ha BENMUUHY, COOTBETCTRYIONYIO Honee
WIn MeHee riIybokoii mocagke GamioHa B KOHWYECKOH 9acTd Tapenkd, 410
ofecreunBaeT MOMydYEeHHE pazMepa KOHyCa M pesbOsl ¢ TounocTsio £0,75- P, roe
P — mar napesaemoi pe3nObi, paBHeii 1,815 MM, T.€. ROMyCK COCTABIIACT +14
MM.

Jlis  BhiBepKH  (JOCTHPOBKH)  TIONOXeHus — OceH  IIMMHACIBHEIX
MHCTPYMEHTAJIbHBIX T[OJOBOK OTHOCHTENbHO OCeH OasMpoBaHus 6annoHoB
pa3paGoTaHbl, M3TOTOR/ICHBL H BHEAPEHbl KOHTPOJILHBIC YCTPOKRCTBA, MO3BOJIAIOIIME
BBICTABJISTE OCH I[NOMHAEIEH HHCTPYMEHTAIBHRIX T[ONOBOK OTHOCUTEIBHO
npucnocoGuedHi ¢ TounocTeio 0,005 MM.

Tabnuua 2 — CpasHeHne 6a30B0ro ¥ HOBOr0 TEXHONOTHYECKHX NPOLECCOB

e = B tom umcie 1o BuAaM JedexTos, mt/%

< o E =
S 59 g e85 cero 2 = <2 = 8 9
s &8 | 3.8 £ | sabpakosau D o 8 2 5 A 5 £
s o g 3 2. = o 5 B
283 | /A %g 0 GannoHoB, o S 8 fg 8 g E
m g F 3 mt/% Z 5 & £ g .E. g =

5 &= S e -

[ o = B
6a30Bbtil 1670 260/15,5 72/431 | 48/2.84 | 46/2,75 | 38/2,27 | 56/3,35
HOBBI# 1670 22/1,31 6/0,35 4/0,24 4/0,24 3/0,18 5/0.3

TIprMereHIe HOBOTO TEXHONOTHYECKOTO npoliecca Mexanudeckol o6paborTku
MIO3BOIIO CYIECTBEHHO IIOBBICHTh TOYHOCTH ¥ Ka4€CTBO H3FOTOBIICHMA
pe3600BbIX OTBEPCTHI B rOPIOBUHAX aBTOMOOMIBHBIX GaJIOHOB, TA0. 2.

Cuscox autepatypwi: 1. Heawoe H.E., Hoeuxoe @.B. Brwanue METOAOB ¢dopmoodpazosaHus Ha
TOUHOCTE MeXaHo0OpaboTkH. — DuUMYECKHEe H KOMIBIOTEPHLIC TCXHONOTWH. Tpyasr 11-# Mexn
Hayun.-TexH. kond. — Xapskos: XHIIK “®3J", 2005. - C. 108-113. 2. Mameees B.B. Hapeszanuc
TOUHBIX pe3b0 (MaIHHHBIMA METYHKaMH). ~ M.: MawHHocTpoeHuE, 1968. - 116 c.

Hocmynuna 8 pedxomezuo 27.04.2006
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