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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTyaJbHOCTh TeMbl Juccepranuu. bomee 60 % geraneit
MAaIIMHOCTPOUTENBHON MPOAYKIMM HMMEIOT OTBepcTHs. Bo Bcex cirydasx
MEPBBIM TEXHOJOTHIECKUM IIEPEXOIOM OOpaOOTKH OTBEPCTHH B CIUIOLIIHOM
Mmarepuaine SBisieTcs cBepyeHue. [103ToMy crimpalibHBIE CBEpiIa COCTABIISIOT
30% ot oOmero oObeMa peXyIIEro WHCTPyMEHTa. TeXHOJIOTHYECKHH
npouecc 00pabOTKM OTBEPCTHH BBICOKOTO KayecTBa BKIIOYAET CEMb
MEepexol0B:  CBEpJIEHHE, pacCBEpIMBaHHE, UYEPHOBOE U  YHCTOBOE
3eHKEepOBaHUE, HOPMAJIbHOE, TOYHOE U TOHKOE pa3BepThiBaHue. IIoBbIICHNE
KauecTBa OTBEPCTHUH 0OpabOTaHHBIX CBEPJICHUEM IIO3BOJIHUT 3HAYHTEIHLHO
CHHM3UTHb TPYJOEMKOCTh 00pabOTKM OTBEPCTHH BBICOKOI'O KayecTBa 3a CUET
WCKIIIOUYEHHUS HECKOJBbKHX MOCIEAYIONMX TEXHOJIOTHUECKHX MEPEXOI0B.
[TosToMy mnpobneMa TOBBIIIEHHS KadyecTBa OTBEPCTHH, 00pabOTaHHBIX
CIMPATBHBIMU CBEpJIaMH, C IEIbI0O CHIDKEHHS TPYIOEMKOCTH 00paboTKH
W3/IEINH MAaIIHHOCTPOCHUS ABISIETCSI aKTYaJIbHOM.

CBsi3b  TeMbl JHCCEPTAIMM € KPYNHBIMM  HAYYHBIMH
nporpaMmMaMu (IPoeKTaMHu), OCHOBHBIMH HAay4YHO-HCC/Ie10BATEJbCKUMHU
padoramu.

Juccepranusi cBsi3aHa C HAYYHO-HCCIICIOBATEIBCKOW paboTOi
«OpraHu3aloHHO-TEXHOJIOTHYECKOe MTPOSKTHPOBAHUE IPOU3BOJICTBEHHBIX
cucreM» kadenpel «Texnonmorust MamumHoctpoenus» KITY wum. U.
Pa33akoga.

Heas u 3apaun uccaegoBannii. L{enpro nuccepTannoHHON pabOTHI
ABJIsieTC  pa3pabOTKa METONOB IOBBIICHWS TOYHOCTH pasMepa H
IIEPOXOBATOCTH TIOBEPXHOCTH OTBEPCTHH, O0OpabOTaHHBIX CHHMPATBHBIMU
CBepJIaMM  JUII  CHIDKGHHS  TPYIOEMKOCTH  00paboTKM  m3xaenuit
MAaIIMHOCTPOSHHUS.

3agaun ucciieJOBaHUM:

1. YcTaHOBUTH 3aKOHOMEPHOCTH BIIMSHHS IapaMETPOB peXuUMa
pe3aHusa U 0CEBOT0 OMEHHUS PEXYLINX KPOMOK CBEPJ Ha TOYHOCTH pa3Mepa U
IIEPOXOBAaTOCTH MOBEPXHOCTH OTBEPCTHH 00pabOTaHHBIX CBEPICHUEM.

2. OmpenenuTh XxapakTep BIUSHUS YCIOBUH 00paboTku u
MOTPEIIHOCTEN 3aTOYKU PEXYLIeW 4YacTh CBEpJa Ha TOYHOCTb pasMepa U
[IEPOXOBAaTOCTh ITOBEPXHOCTH OTBEPCTHI 00pabOTAaHHBIX CHHPAIEHBIMU
CBEpJIAMH.

3. Pa3zpaborare SMIHMPHYECKYIO MOJENb BIHMSHUS IapaMeTpOB
peXMMa pe3aHHMss W YCIOBHH 00paOOTKM Ha TOYHOCTh pasMmepa H
IIEPOXOBATOCTb IIOBEPXHOCTH OTBEPCTHUH 0OpabOTaHHBIX CIHMPAIBHBIMHU
CBEpJIAMH.



4. Pa3zpaboTaTh METOMOJIOTHIO, OOBEIUHSAIONIYI0 B3aUMOCBSI3aHHBIE
MIOCJIeIOBATEIbHBIC METO/TBI, TIPOBEICHUS SKCIIEPUMEHTATBHBIX
HCCIIeTOBaHUN M 00pabOTKH UX PE3yIIbTATOB.

Hayunasi HoBu3Ha paGoThI:

1. B pe3ynpraTe SKCHEPUMEHTAIBHBIX HCCICAOBAHUHA MOIYYCHBI
SMIOUPUYECKHE 3aBUCHMOCTH BEIWYMHBI HApOCTa Ha PEXYIIHX KpPOMKax
CBEpJI ¥ TEMIIEPATyphl OT CKOPOCTH PE3aHHs IIPH CBEPIICHHH.

2. DKCIEpPUMEHTAIbHO YCTAaHOBJICHO, YTO Ha CKOPOCTAX pe3aHHs
MEHBIIUX 6 M/MUH, IUIACTUYHOCTH 00pabaTbiBaeMOil KOHCTPYKLIIMOHHOM
CTaJIM BO3pAcTaeT IPH OJHOBPEMEHHOM YMEHBIICHUH €€ POYHOCTH.

3. DKCHepUMEHTaJbHO OINpeleNieH  XapakTep 3aBHCHUMOCTEH
TOYHOCTH  pa3Mepa, IEpIeHIUKYIIPHOCTH OCH M  IIEpPOXOBATOCTH
MTOBEPXHOCTH IPOCBEPIICHHBIX OTBEPCTHH OT MapaMEeTPOB peKUMa PE3aHUI U
0CeBOTO OHWECHHS pEXYIMHX KPOMOK CBEpI M TMPH OSTOM METOAAMH
aNMPOKCUMAITNH TIOJIYYEHBl COOTBETCTBYIOIINE SMITUPUYCCKHE MOICIH,
OTpakalollye BIMSAHHE Ha TOYHOCTH pasMepa MEepIeHIUKYISIPHOCTh OCH U
IIEPOXOBATOCTH MIOBEPXHOCTH OTBEPCTHH.

IIpakTuyeckasi 3HAYHUMOCTH MOJTYYEHHBIX Pe3yIbTaATOB:

- OmpeneneHsl palnyoOHAIbHBIC PEKUMBI 00pPaOOTKH CBEPJICHUEM,
BUJI U CIIOCOOBI 3aTOYKH CBEPJI, O3BOJISIONIHE MOJYYUTh BHICOKOE KaueCTBO
MIPOCBEPJICHHBIX OTBEPCTUM.

- Pa3paboTaHbl KOHKpETHBIE PEKOMEHJALMU PEXKUMOB 00pabOTKH
OTBEPCTHM NPU CBEPJICHUH B 3aBUCHMMOCTH OT MaTepHaia o0pabaThiBaeMoro
U3

PesymbraTel  mCClieOBaHWA ~ WCHOJB3YIOTCA  MPH  YTCHHHU
CHETIHANTBEHBIX JUCTIATUTHH: «TexHOMOTHYECKUE TIPOIIECCHI B
MAIIHHOCTPOCHUNY, «O0paboTKa MaTepHAIOB H HHCTPYMEHTY, «IloBBIIIICHNE
CTOHKOCTHU CITHPAIFHBIX CBEPJI M KauecTBa 00pabOTKH CBEpIICHHEM», a TAK)KE
B mpousBogactBe OcOO «Ana-Tamn» HUMEIOTCS COOTBETCTBYIOIIME aKThI
BHE/IPCHUS.

JKOHOMMYECKasi 3HAYMMOCTH  MOJYYEHHBIX Pe3yJabTaTOB.
CHWKEHHE TPYAOSEMKOCTH O00pabOTKM OTBEPCTHI 3a CUET YMEHBIICHUS
KOJIMYECTBA TEXHOJIOTUUECKHX MIEPEXOJIOB.

OCHOBHbBIE N0JIOKEHHUSI TUCCEPTALUH, BBIHOCUMbIE HA 3aIUTY:

1. YcnoBus 06paboTKH CBEpICHNEM, M KA9€CTBO 3aTOUYKH PEXYIICH
YacTH CBEPJI MTO3BOJISIOIINE TTOJIyYHUTh TIOKa3aTeNd KaueCcTBa MPOCBEPISHHBIX
OTBEPCTHH COOTBETCTBYIOUIME KadeCTBY OTBEPCTHH TIpH HOPMAJILHOM
pa3BepTHIBAHUH.

2. ®uznyeckue 3aKOHOMEPHOCTH MOJYYCHHS BBICOKOM TOYHOCTH
pasMepa W OIEPOXOBATOCTH IOBEPXHOCTH OTBEPCTUH, 00paOOTaHHBIX
CIHPAILHBIMU CBEPJIAMHU Ha CKOPOCTSX PE3aHUs, MCHBIIHX 6 M/MHUH.
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3. DMmupudecKkre 3aBHCHMOCTH HApoOCTa Ha PEXYIIUX KPOMKax
CBEpJI M TEMIEpaTypbl OT CKOPOCTH pEHHUs, TOYHOCTH pasMmepa,
HEPIEHANKYIISIPHOCTH OCH U IIEPOXOBATOCTH MOBEPXHOCTH IPOCBEPIICHHBIX
OTBEPCTHH OT TapaMeTPOB PEXKHMMa PE3aHUSI M OCEBOTO OMECHHS PEXYIIUX
KPOMOK CBEpII.

4. DOwmnmpuyeckas MOJENb, OTpaKaromlas XapakTep BIUSHHS
NapaMeTpoB pPEeXHUMa pEe3aHHsi M OCEBOr0 OWEHHSI PEeXYHIHMX KPOMOK Ha
TOYHOCTh  pa3Mepa MEpPHEeHAUKYISIPHOCTH OCH U IIepOXOBATOCTh
MPOCBEPIICHHBIX OTBEPCTHUI.

5. Metomonoruss MOCTAaHOBKM, IPOBEACHUS HCCIEAOBAaHUA H
00paboTKU pe3yIbTaTOB.

JIN4YHBIA BKJIAJ COUCKATEI.

OCHOBHBIC pPE3YJIBTATBl HCCIECIOBAaHWH ITOTYYEHBI COUCKATEIeM
JUYHO. YCTAHOBJICHBI (PU3NYECKHE 3aKOHOMEPHOCTH M XapakTep BIUSHUA
yCIOBUM 00paOOTKH, MapaMEeTpPOB PEXHWMa pE3aHUs M OCEBOro OueHus
PeXKYIINX KPOMOK CBEpJ Ha TOYHOCTH pa3Mepa U MIEPOXOBATOCTb
MOBEPXHOCTH MPOCBEPICHHBIX OTBepcTHH. OmpeneneHsl 3aBHCUMOCTH
HapoCTa U TEMIEPaTyphl OT CKOPOCTH pe3aHus IpH cBepieHnu. PazpaboTana
SMIMpHYECKass MOJENIh OTpaXkarolas XapakTep BIUSHUSI IapaMeTpoB
peXMMa pe3aHHMss W YCJIOBHH 00pabOTKM Ha TOYHOCTh pasMmepa u
IIEPOXOBAaTOCTh IOBEPXHOCTH IPOCBEPJICHHBIX OTBepcTHil. Pa3paborana
METOJIOJIOTUS, TOCTAHOBKM, TIPOBEJICHUSI HCCIEAOBaHUI W 00pabOTKH
pe3yIbTaTOB.

Anpodanuun pe3yJIbTaToB JHCCEePTALUM. PesynbTarst
JMCCEPTALMOHHON pPa0OTHl JOJIOXKEHBl W OOCYXKAEHBI Ha CIEIYIOIINX
MEKIYHAPOIHBIX KOH(EPEHINX:

1. MexnyHapo/iHasi HayYHO-TEXHUYECKass KOH(GEPEHIUSI MOJIOJBIX
YUYCHBIX, aCIUPAHTOB U CTYAEHTOB «/IHHOBaIMs — BEKTOP VIS MOJIOIEHKI».-
brmikex, KI'TY mm. U. Pa3zakosa, 2014 .

2. MexayHapoaHass — Hay4yHO-TIpakTHYeckas  KOH(EepeHIUs
«/lHHOBanMU B HayKe M TexHHUKe» llocBAIEHHAs MaMATH MEPBOrO JEKaHa
ET® npodeccopa FOpukosa B.A. bumikek, KPCY um. b.H. Enbiuna, 2022
T.

3. MexayHapoaHas HaydHO-TIpakTH4ecKass koHdpepeHmms «Hayka,
oOpa3oBaHWe, WHHOBAIlMM W TEXHOJOTHH: OIEHKH, HPOOIEeMBl, MyTH
peunienusi», nocesienHas 80 — neruto yueHoro—nenarora JK. Ycybanuesa n
30 — germo Umxenepnodr Axamemun KP. bumkek, Keipreizcknit
TOCyJIapCTBEHHBI YHHUBEPCUTET TEOJIOTUH, TOPHOrO Jefla U OCBOCHUS
NPUPOJHBIX PECYpcOB HM. akaaemMuka Y. AcaHanueBa; VmwkeHepHas
akaznemus Keiproisckoit Pecy6muku, 2022 .



4. VIII MexayHapomHas  ceTeBas — HAyJHO-TIPAKTHIECKOI
koH(pepeHnnn «COBpPEMEHHBIE HMHTETPAIMOHHBIC IPOIECCHl B Pa3BUTHH
WHHOBAIMi B oOpazoBanny u Hayke» bummkek, KI'TY um. U. Pas3akosa,
2022 .

ITonHoTa  oTpaskeHHs  pe3yJabTAaTOB  JAHMCCepPTAMM B
ny0auKanusx.

[To matepuanam aucceprauuu omyonukoBaHo 20 HayuHBIX crarei,
Bxozsux B PUHI] B ToMm Ymcie mecTh cTaTei omyOIMKOBaHO 3a PyOexoM,
a Taxke nareHT B KP Ne 265 u cBunerenscTBo 00bekTa aBTOPCKOTO mpaBa No
3073.

CtpykTypa u 00beM AuccepTalM.

JuccepranuonHas paboTa COCTOUT U3 BBEACHHS, TPEX IiaB, OOIINX
BBIBOJIOB U DPEKOMEHJIAIMH, 3aKIIOYeHMs, CIHCKa HCIOJIb30BAHHON
nuTepaTypel U npuwioxeHuil. CogepxaHue AUCCepTalMM HU3JI0KEHO Ha 135
CTpaHHIAX, cOACpXKUT 51 pucyHok, 47 tabmum, Oubmmorpadmro m3 61
HaNMECHOBAHUSL.

Huccepranmonnas pabdora BeimonHerna B KI'TY um. U. Pa33akosa
MO HAay4dHBIM PpYKOBOJACTBOM JI.T.H., mpodeccopa Parpmna Huxomait
AnekceeBnya.

OCHOBHOE COJEP)KAHHUE PABOTHI

Bo BBeaeHMu 0OOCHOBAaHA AaKTyaJbHOCTh TEMBI JHCCEpPTAlUH,
cOopMyIMpOBaHbl LEIM W 3aJaddl WCCIICJOBAHUM, OTpPaKeHBl HaydHas
HOBH3HA U NIPAKTHYECKAs 3HAYMMOCTb.

B mnepBoii riaBe mpoBeneH 0030p W aHANU3 CYNIECTBYIOIINX
METOJIOB TI0 OOECIEYEeHHI0 KadecTBa IOBEPXHOCTH JETajlel MalluH.
PaccmoTpensl Meronsl obecniedeHusl KadecTBa OOpPaOOTKH OTBEPCTHH
OCEBBIMM HHCTpYMEHTaMU. B wuTOre aHamm3 nMTEpaTypHBIX HCTOYHHUKOB
[IOKa3ajdl OTCYTCTBUE UCCIICJOBAHMN, HAIIPABICHHBIX Ha IIOBBIIICHUE
TOYHOCTM  pa3Mepa M  LIEPOXOBATOCTU  IOBEPXHOCTH  OTBEPCTUH,
00paboTaHHBIX CIUPAJIBHBIMU CBEpJIaMU. He pa3paboTaHsbl
B3alMOCBS3aHHbIE I10CJIECJOBATEIbHbIE METO/Jbl IIOCTAHOBKU U INPOBEACHUS
HCCIIEIOBAaHUM TIOBBIIICHUSI KaueCTBa MPOCBEPIICHHBIX OTBepcTHd. [loaTOMY
pa3paboTka METO/JOB IO IOBBIMICHUIO KadyecTBa OTBEPCTHH 0OpabOTaHHBIX
CIHMPAJIbHBIMU CBEPJIAMU MO3BOJIUT PELIUTH 3aJjauy CHUXKEHUS TPYJOEMKOCTU
00paboTkn peTajedl 3a cyeT yMEHBUICHHS KOJMYECTBA NEPEXOA0B B
TEXHOJIOTHYECKOM IIPOLECCE.

Bo BTOpoil riaBe mpeACTaBICHBl METOJOIOTHA M METOABI
UCCIeI0BaHusl, 00BEKT U MPEIMET UCCIIE0OBaHMSI.



OOBEKTOM HCCIEIOBAaHUH SIBISIFOTCS TEXHOJIOTMYECKUE IIPOLECCHI
00pabOTKU OTBEPCTHH OBICTPOPEKYIIUMHE CIUPATEHBIMA CBEPIIaAMHU.

[IpenmeromM  wccinenoBaHUiT  SBISIIOTCS  pa3paboTKa  METOIIOB
TOBBINICHMST ~ KadecTBa  0OpaOOTKM  OTBEpPCTHH  OBICTPOPEKYIIHMHU
CIMPATBHBIMU  CBEPIaMH, OOECIICUYMBAIONINX CHIDKEHHE TPYIJOEMKOCTH
00pabOTKN OTBEPCTHIA.

Merononorus UCCIICJIOBAaHUH HampaBlieHa Ha pa3paboTKy
SIMIIUPUIECKON MOJIEITH orpeaessonien Xapakrtep BIIMSTHUSA
TEXHOJIOTMYECKUX (DAaKTOPOB Ha pE3yJIbTAaThl HCCIETOBAHUI W BKIIOYAET
TpeOOBaHMS K TEXHOJIOTHUECKO CHCTeMe, COCTOsIIEH U3 YeThlpex
00s13aTeNIbHBIX COCTABIISIOIINX:

- CraHoK (TEXHOJOrm4eckoe o0OOpyJOBaHHE, Ha KOTOPOM
TIPOM3BOIUTCSA 00padOTKa JIeTaleii CBepIICHUEM);

- TIpucnocoOeHne (TeXHOJIOTHYECKOe OCHAICHHE 000pyIOBaHUSA,
HeoOxomuMoe i1 obecniedeHust 00pabOTKU AeTanei CBEpICHUEM);

- MHCTpyMeHT  (ObICTpOpexyIme CIHMpPAJbHBIE cBepua
HETIOCPEICTBEHHO yYacTBYIOIINE B 00paboTke neTanei);

- pmeranp  (KOHCTPYKTHMBHAas  9acThb  M3JEJHUS,  3arOTOBKA,
HETMOCPEICTBEHHO MOIexkaIasi 0opaboTKe M KOHTPOIIIO PE3yIbTATOB).

Bce  ueTblpe  COCTaBISIIOIIME  TEXHOJOTHYECKOH  CHCTEMBI
OIPEZICIISAIOTCSl B 3aBUCHMOCTH OT 3aJaHHBIX TEXHOJOTMYECKUX YCIIOBHi
MPOBEICHUS] MCCIICOBAHUI U TEXHOJOIMYECKUX (DAKTOPOB, 3aBUCSIIUX OT
HUX.

VYcnoBusi NPOBENCHUS HCCIIEAOBAHUM SIBIAIOTCS HE3aBHCHMbBIMU
TEXHOJIOTHYECKUMU (paKTOpaMu, MOJJICSKAIIMI BapbHPOBAHHIO B TIpoLiecce
MPOBEICHUSI MCCIIEIOBAHMM, HEMOCPEACTBEHHO BIMAIOIINE HA 3aBHCHUMBIC
TEXHOJIOTHUECKHE (PAKTOPBI — Pe3yIbTaThl HCCIIEJOBAHUH.

B Hnacrosmux uccienoBaHMSAX HE3aBHCHUMBIMU TEXHOJOTMYECKUMHU
(hakTOpamMH SIBISIOTCS TapaMeTpbl pPeXnMa pe3aHHuss W OceBble OMeHUs
PEXYIIMX KPOMOK CBEpJI. 3aBHCHMBIE TEXHOJIOTHUECKHE (HaKTOPHI:
IIEPOXOBATOCTh IMOBEPXHOCTH OTBEPCTHH; KBAINTET IOIyCKa JUaMeTpa;
JIOMYCK MEPIeHTUKYIISIPHOCTH OCH OTBEPCTHS.

CraHox

Boubiioe 3HaYeHUE /1S5l DKCIIEPUMEHTAIBHBIX UCCICJOBAaHUN HMeEeT
BBIOOD cTaHka. CTaHOK JOJDKEH O00ECTIeUnTh BBICOKYIO TOUYHOCTH 00paboTKH
M MHHHMaJIFHOE pacceMBaHHWE pEe3yJbTaToOB HcciienoBaHui. [loMmumo sToro
CTaHOK JIOJDKEH HWMETh JOCTaTOYHO IIMPOKHE TIpefessl M OoJiblnoe
KOJIMYECTBO CKOPOCTEH pe3aHusi W mojad. Bcemu 3TUMHU TpeOoBaHUSMHU
o0yiazlaeT  NIMPOKOYHMBEpCANbHBIH  ()pe3epHBIi  CTAaHOK  IOBBIIIEHHOMH
ToyHoctd Moxenu 67511, Ha 0Oase Kkoroporo Obu1  00OpyHOBaH
9KCIIEPUMEHTANILHBIN CTEH Ul UCIIBITAHWH CBEPJl C LENBI0 ONpe/esICHHs
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BIIMSTHUSA NTApaMETPOB PEXXHUMa PE3aHUSI M OCEBOTO OHMEHUS PEXYIINX KPOMOK
CBEPJI Ha TIOKA3aTEeNIN KauyeCcTBa MPOCBEPIICHHBIX OTBEPCTHH.

[pucnocodienne

IIpu NPOBECHUU SKCIEPUMEHTAIIbHBIX HCCIIeI0BaHUI
IpUCTIOCOONIEHNE JOJDKHO O00ecTedyrnBaTh TOYHOCTh IO3UIIMOHHPOBAHUS
3aroTOBKH, @ IMEHHO MapajyIeNbHOCTh TEXHOIOTHYECKUX 0a3 OTHOCHTEIEHO
paboueil TNOBEPXHOCTH CTOJa CTaHKA W MX HEPIEHAUKYISIPHOCTh
OTHOCHTENIBHO ocu cBepna. Ilpu mpoBeieHMH HCCIEIOBaHHMN 3aroTOBKa
HEIOCPECTBEHHO yCTaHABIMBAJIACh Ha CTOJE CTaHKa (puc.2.2, puc.2.6), TeM
CaMbIM  TIOTPEIIHOCTH  IMO3UIHOHUPOBAHUSA  3arOTOBKM  IIOJHOCTBIO
UCKITIOYaJIUCh.

Pucynox 2.2 — YcraHoBka Pucynox 2.6 — O6paborannas
3ar0TOBKH Ha CTAHKE 3aroTOBKa
Hucrpyment
[pu MIPOBEACHUU SKCIEPUMEHTAIBHBIX UCCIIEIOBaHUI

HCIIOJIB30BAIMCH CIIMPANIbHBIE CBEPIIa ¢ KOHMUECKUM XBOoCcToBUKOM 1o 'OCT
10903-77 nuamerpom 11 MM u3 ObicTpopexyiiel cranu PO6MS, oBbIIEHHOM
TOYHOCTH KJ1acca Alu HOpManbHOI TouHOCTH KilaccoB Bl u B.

CBepna TMOBBIMIEHHOW TOYHOCTH Kjiacca Al 3aTayMBaMCh TIO
JIBYXIIJIOCKOCTHOM 3aTouke. CBepiia HOpMalbHOW TouHOCTH KiaccoB Bl u B
MMEINU CTaHAapPTHYIO 3aTOUKY.

KoHCTpYKTHBHBIE 3JIEMEHTHI M T€OMETPHUYECKHE MapaMeTphbl CBEpI
KOHTPOJIMPOBAJINCH Ha COOTBETCTBHE CTaHAapTaM Ha MUKpockore Y UM-23.

VY cBepi NMOBBILICHHOW TOYHOCTH Kilacca Al oceBoe OmeHue mocie
YCTaHOBKH B IINMHJAENb CTaHKa He mpeBbimaino 3Hadenue 0,08 mm. Y cepn
HOpMaIbHOHM TouHOCTH Kitacca B1 u B - 0,2 u 0,3 MM cOOTBETCTBEHHO.



Jderann

CBepmuInch 3aTOTOBKH M3 KOHCTpyKIMOHHOW crtamm 45 180HB.
TonmmHa 3ar0TOBOK COOTBETCTBOBATA TPEM JHaMeTpaM cBepil. CBEpIIHIINCh
CKBO3HBIE OTBepcTHs (puc.2.6) ¢ TONMBOM CMa30YHO-OXJIAXKIAIOMICH
KHUIKOCTBIO — 5% pactBop VYkpumHosma 5. IlpenBapurensHO 3aroTOBKH
(pesepoBanmiich W MNUTM(POBAIHCH C INECTH CTOPOH I OOecIeYeHus
TEXHOJIOTUUECKHX ©0a3 00paOOTKM 3aroTOBOK M KOHTPOJSI IapaMeTpoB
TOYHOCTH ITPOCBEPJICHHBIX OTBEPCTHH.

MeToabl KOHTPOJISI Ka4eCTBA MPOCBEPJIEHHBIX OTBEPCTHIl

Jluamerp NpOCBEPJICHHBIX OTBEPCTUIl KOHTPOJIHMPOBAICS B TpeX
CEUCHUSIX W JABYX B3aUMHO IEPIICHIUKYISPHBIX IUIOCKOCTSIX HYTPOMEPOM.
Hcnonb3oBancs Hytpomep uHAukatopueii HI-10-18-1 mnpensapurensHO
HAaCTPOEHHBIA Ha pabounii IMamMeTp cBEpsIa MUKPOMETPOM.

Jnst w3MepeHHs IIepOXOBATOCTH ITIOBEPXHOCTH HCIIOJIB30BAJICS
npuoop MarSurf M 400, (puc.2.10) mnpemHa3sHAYCHHBIA IS H3MEPCHHN
IapaMeTpOB IIEPOXOBATOCTH ITOBEPXHOCTEH M3CTIHH.

a) 0)
Pucynox 2.10 - ITpubop 1y1st ©13MEpeHHii 1LepoXoBaTOCTH
noBepxuoctd MarSurf M 400:a) — 610k npusoaa SD26; 6) — mpuGop

JeiictBue npubOpa OCHOBAHO HA MPHUHIUIE OIIYIBIBAHHS
HEpOBHOCTEH HCCIENyeMOl TOBEpXHOCTH alMa3HOW WIJoH (UIyrnmoMm) u
npeoOpa3oBaHKsl BOSHUKAIONIUX IPH 3TOM MEXaHWYEeCKHX KojeOaHMH mryna
B U3MEHEHUS HANPSDKEHMSI ¢ IPUMEHEHUEM HHAYKTUBHOIO JaT4YHKA.

[lepnennuKynsapHOCTD ocu OTBEpCTHUS OTHOCUTEINIEHO
TEXHOJIOTHUECKHX 0a3 ompezaensiack W3MEpPeHHEM pa3Mepa OT OOKOBOU
MOBEPXHOCTU 3arOTOBKU [0 IOBEPXHOCTH OTBEPCTUS B JBYX B3aUMHO
HNEpHEHAUKYISPHBIX IJIOCKOCTSX HA BXOJ€ M BBIXOJE OTBEPCTHUS
AIEKTPOHHBIM ITUPPOBBIM MUKPOMETPOM MKII-25 ¢ rieHo# nenenust 0,001 M.



Metoabl 00padoTKH pe3y/IbTATOB HUCCICAOBAHMI

[lpumeHsnmMCh METOABI  ANNpPOKCHMAIMK M MaTeMaTHYECKOH
CTaTHCTHKH, OCHOBAaHHBIE Ha KOPPEIIMOHHO-PETPECCHOHHOM aHAJIN3e
pe3ynpTaToB HccienoBaHWN. OIpPEAensnoch COOTBETCTBHE pPE3YJIBTATOB
UCCIIEIOBAaHUM  HOpMaJbHOMY  paclpelneieHuro 1o 3akoHy [layca,
paccunThIBAIUCh KOA(GUIIHNECHTH THHEWHOW Koppemsinuu [lmpcona Mexmy
HE3aBUCHMBIMU  TEXHOJIOTHYECKUMH  (akTopaMH U  3aBHUCUMBIMH -
pesynbTaTaMu ucciefoBaHui. IIpm Hanmuuuu 3HaUUMOW  KOppesuU
MPOBOJWICS PETPECCHOHHBIN aHaIN3 UX CTATHCTUYECKUX 3aBUCHUMOCTEH ¢
MPUMEHEHUEM NPHHLIUIA HAUMEHBIINX KBaJpaToOB, HA OCHOBAHUHM KOTOPOTO
CTPOMIIMCH IMIIUPUYECKHIE MOJICIH.

B Tperheii rnaBe npeacTaBieHsl MaTepHabl Pa3pabOTKH METOIOB
[0 TIOBBIIICHWIO KadecTBa OTBEPCTHH OOpabOTaHHBIX CHUPATbHBIMA
CBEpJIAMH.

IlpoBenen  craTHCTHYECKWI  aHamM3  IIOKa3aTeled  KadyecTBa
OTBEPCTHH TEXHOJOTMYECKOW OCHACTKM (IUITaMIOB, MpecchopM, JTUTHOPM)
npUMeHsIeMoit Ha 3aBojax T. bumkek (Ta6m.3.1)

Tabmnuua 3.1 - [Toka3arenn KauecTBa OTBEPCTUI TEXHOJIOTHYECKOH OCHACTKI

Huamertp Kgamurer | Ilepoxo- | Jomyck Haznauenue
OTBEPCTHs, | JOIyCKa | BarocTh | MEpIEH]IH- OTBEPCTHS
MM Ra, MkM | KymsipHOCTH
OCH, MM
10-13 7 0,8 0,02 ITox 3HaKu
14-16 9-7 0,8 0,02 ITox BEITATKUBATEIN
16-20 7 0,8 0,06 — 0,04 | [Mox HampaBsrOIINE

OOuienpu3HaHHbI ~ TEXHOJOTMYECKUIl ~ METOJ  MOBBILICHUS
HOoKa3aTelell KadecTBa IMOBEPXHOCTH, OOpabOTaHHOM pe3aHHEM, 3a CUeT
YBEJIMYCHUS] CKOPOCTH pe3aHHsi Ipu 00pabOTKe CBEpJICHHUEM OrpaHHYCH
CPaBHHUTEJILHO HEBBICOKOW TEIUIOCTOMKOCTBIO OBICTPOPEXKYIINX —CTanel
(650°C), 3 KOTOPBIX M3TOTaBIMBAIOTCS CTAaHAAPTHBIE CIIMPAIbHBIE CBEPIIA.
BMmecte ¢ TeM yBelnMYEHHE CKOPOCTH Pe3aHMsl MPUBOJMUT K 3HAYUTEIHLHOMY
YBEIMYCHUIO pPa30MBKM  NIPOCBEPJCHHBIX OTBEPCTHH B  pe3yibrare
HECUMMETPUYHOCTH KOHCTPYKTHBHBIX 3JEMEHTOB CBEpJl OTHOCHTEJILHO
npoaonbHOH ocu (puc.3.1.).
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0 6 12 18 24\ m/muH

Pucynox 3.1 - 3aBucHMOCTb pa30MBKU OTBEPCTUI A OT CKOPOCTH
pe3anus V 1pH CBEpIICHUN

Cua, BEI3BIBAONIAst CMELIEHHUE [IEHTPa Macc CBepiia:

F =mw?e,
rre M — macca MHCTPYMEHTa, ® — YIJIOBOE YCKOPEHHE, € — BEeJIMYMHA
paaranbHOTO CMEIIEHHMS IIEHTPa Macc.

Arnmpokcumarust  tpaguka  (puc.3.1)  mO3BONMIA  TTOJNYYHTH
MaTeMaTHYECKOe BBIPRKEHHE 3aBUCUMOCTH pa30MBKH OTBEpCTHH OT
CKOPOCTH pE€3aHus B BUJIE!

A = 0,0063-V** (3.1)

Paccunrannas mo gpopmyre (3.1) pa3duBKa 0TBepCTHS IPH CKOPOCTH
pe3anus 4 M/MuH paBHa 0,025 MM, 9TO COOTBETCTBYET 8 KBAJIUTETY IOIyCKa
pa3Mepa OTBEpCTHS, KBAJIHWTETy MAOIYCKAa OTBEPCTHH IOJI BBITAIKUBATENb
(Tabm. 3.1).

[TpoBeneHs! uccne0BaHMs MO ONPEAEICHHIO BEIMYMHBI HApocTa Ha
yroikax csepna (puc.3.4) ¢ MCHOJIB30BAHUEM SKCIEPUMEHTAIFHOTO CTEHNA
Ha ©Gase TokapHoro cranka 1K62 (puc.3.2,a) ¢ ycCTaHOBIEHHBIM
HETMOCPEICTBEHHO Ha CTaHKe ONTHYSCKUM TpHcocobienneM (puc.3.2,6).

a)
PucyHok 3.2 — DKciepiMEeHTAIBHBINA CTEHT - &), ONITUYECKOE
MpUCTIOCcOOIIeH e /IS U3MEPEHUS HAapocTa - 0)
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’ Tounmuchk 3aroToBKM H3 cTanud 45
MepeaHan

¥ YTOJIKOM CIIMPAIIEHOTO cBepIa,

3aKpeIUNIEHHBIM B pe3lenepiKarene

cranka (puc.3.2,a). IsmMepenue Hapocta

OCYILIECTBIIOCH HEIMOCPEICTBCHHO Ha

CTaHKE, C MPUMEHCHHEM ONTUYECKOTO

Hast

s Kpomica ¢ npucnocobienus (puc.3.2, 6).

Pucynok 3.4 - Hapocr Ha yronke cepiia
[Monyuen rpadux (puc.3.5), moaTBEpKAAOIINI OTCYTCTBHE HapocTa
Ha HU3KUX CKOPOCTSIX pe3aHus

h. mma T,
03 4/ N
0.2 1\\

0.1 ./
/
{

0 5 10 15 20 25 V. wmmm
Pucynok 3.5 - 3aBHCHMMOCTB BBICOTHI HAPOCTA HA YTOJIKaxX CBEpJia OT
CKOPOCTH pe3aHus

AnrnpokcuMaliyi BepIUHbI KpUBOil rpaduka (puc.3.5) mossoiuia
TMOJYYHUTh 3aBUCUMOCTDH
h= 9,84'10'6V5‘714e'0'338\/. (32)
OTHoLIeHHE TIOKa3aTesel cTeneHel 3aBucuMocTH (3.2) mo3BoJIseT
OIIPENIENTUTh CKOPOCTh PE3aHMsI COOTBETCTBYIOIYIO MAKCUMAIEHOMY HapOCTY
Vhm = 5,714/0,338 = 16,9 m/MuH.
[MpaBast wacte rpaduka (puc.3.5) ammpoKCHMHPOBAIACH METOJIOM
HaUMEHBIINUX KBaJpaTOB YPaBHEHUEM MPSMOI
h =0,5532 - 0,0127V. (3.3)
3aBucumocts (3.3) mo3BONMMIIA  OMPENENUTh MAaKCHMAlbHYIO
CKOpPOCTh PE3aHMs, MPH KOTOPOW HAPOCT HCUe3aeT paBHYH Vmax = 43,56
M/MuH. V3BECTHO, TeMIleparypa B 30HE pe3aHHs MaKCUMAaJIbHOW BEJIHMYHHBI
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HapocTa paBHa 300C°, a TemMnepaTypa B 30HE pe3aHHs, IPH KOTOPOIl HApOCT
ucuesaert - 600C°.

PesynbraTs! TIPEACTAaBICHHBIX HCCIIE0OBaHNI TIO3BOJIHITN
ONIPEICTNTh 3aBHCHMOCTh TEMIIEPAaTypbl B 30HE pPE3aHUs OT CKOPOCTH
pe3aHust U CBEPJICHUH B BHIE:

O = 37,824\V/0.732%8, (3.6)

Paccunrannas no gopmyse (3.6) Temneparypa B 30He pe3aHus Ipu
MUHHMMAaJlbHOM CKOpOCTU pe3aHMsl, Ha KOTOPOH HapoCT OTCYTCTBOBAN (pHC.
3.5) pasna 92,7°C.

Awnanuz anpuopHoil uHdopmanuu (puc. 3.6), HOKa3bIBaeT CHUKEHHE
MPOYHOCTH M yBEJINYEHHE TUIACTUYHOCTH YTIIEPOJUCTHIX KOHCTPYKIMOHHBIX
craneii pu temmneparype menee 200°C. Ha ckopocTsax pe3aHusi MEHbIIHNX 6
m/muH (0,1 M/c) Temrrepatypa B 30He pe3anus He npesbimaet 200°C (500°K)
(puc. 3.8).

2.
op, Kre/Mm”; €, %

80 oK
T\ o8|
o Y NJ o0 /
\| N 560
40 X:l 540
2 ~ \ 520 r
20 2\
N/ \ 500
1 ’
N\ 0 01 015 02 025 Vwl
0 200 600 T°,C Pucynox 3.8 - 3aBucumoctu
Pucynok 3.6 - 3aBMCMMOCTb TeMIIePaTyphl Pe3aHus OT CKOPOCTH
HPOYHOCTHU - G M INIACTHYHOCTH- € pesaHus IpH TOICHHA

KOHCTPYKLIMOHHOH YTJI€pOIUCTON
CTaJIM pe3LaMu U3 ObICTPOpEKyIIeiH
CTaiu

OT TeMIIepaTypsI Mpu 00paboTKe
KOHCTPYKLMOHHBIX CTallel

HpOBe)ICHI)I HCCJIICAOBAHMUA, MOATBEPKAAOIIUEC TCHACHIIUIO

YMEHBUIEHUS. TIPOYHOCTH KOHCTPYKLMOHHBIX CTajedl Ha Temrieparypax
menbimx 200°C (puc.3.7).
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Pucynok 3.7 - 3aBUCHMOCTb TBEpAOCTH 3aTOTOBKU U3 cTalu 45 oT
TeMIIepaTypsl

Pe3ynbTaThl NpeCTaBICHHBIX BBIIIE UCCICAOBAaHUNA MOITBEPKIAIOT
THIIOTE3y 00 aHAJOTMYHOM BO3JCHCTBHM HH3KHX M BBICOKHX CKOpOCTEH
pe3aHHs Ha IIACTUYHOCTD M JKECTKOCTh KOHCTPYKIHOHHBIX CTajed, 4To
00OCHOBBIBAET ~ BO3MOXKHOCTH  IIOBBIIICHHS ~ KadecTBa  OTBEPCTHH
00pabOTaHHBIX CIMPATBHBIMH CBEPJIAMH Ha CKOPOCTSX PE3aHMUs, MEHBIIHUX 6
M/MUH.

Biusinme napamMeTpoB pexXMMa pe3aHMs M 0CEeBOro OueHMs
PeKyIX KPOMOK Ha NMOKAa3aTeJH KayecTBa MPOCBepPIeHHbIX 0TBepCTHii

VcnelTanua cBepl HOpPMaJbHOM TOYHOCTH KiaccoB B u Bl
MOKa3aji, YTO MapaMeTphl PeXKMMa pe3aHHs HE OKAa3bIBAIOT BIUSHHUS Ha
pa30MBKY OTBEPCTH, HE MPEBHIMIAIOIIYIO |3 KBaTUTET JOMyCKa.

HcnbiTanus cBepsl TOBBIIIEHHOW TOYHOCTH kiacca Al mokasamnw,
YTO MapaMeTphbl PeXHMa pPE3aHUsl OKa3blBAIOT CYIIECTBEHHOE BIMSHUE HA
pa30mBKY OTBEpCTHH, KOTOpas He MpeBhIcIiIa 9 KBamuTeT gomycka (puc.3.14,
puc.3.15).
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PrcyHOK 3.15 — 3aBHCHMOCTB Pucynoxk 3.14 — 3aBucumocTtsb

OTBEpCTHil OT CKOPOCTH PE3aHUS IPU Pa3OMBKH OTBEPCTHIT OT
CBEpIICHHH CBEpIIaMH MOBbIIeHHOH ~ OA4TH IIPH CBCPIICHIH  CBCpIaAMH
TouHocTH Kiacca Al: 1 — mogaua 0,2  MOBBILUCHHOH TOYHOCTH Kiacca Al:

MM/06. 2 — 0.25 MM/06 ’ 1 — ckopocth pe3zanus 4,32 M/MuH, 2

’ ’ . — 5,53 M/MuH

XapaxTep BIUSHHUS OCEBOTO OUECHUS PEXYLIMX KPOMOK Ha Pa3OMBKY
MIPOCBEPIICHHBIX OTBEPCTUH, IPEJICTaBIICH Ha pUCYHKe 3.17.
A

210 /
140 //
70

L~

0 01 0,2 03 8., MM

Pucyrnox 3.17 — 3aBucuMoOCTh Pa3OMBKH OTBEPCTHH OT OCEBOTO
OmeHus pexxymux KpoMok Ha V =432 m/mMuH 1 S = 0,2 MM/00
B Tabmume 3.10 mpencTaBIeHBI Pe3yNbTaThl UCTIBITAHUN BIVSHUS
0CEBOr0 OWEHHS PEeXYHNMX KPOMOK Ha MIEPOXOBATOCTb MOBEPXHOCTH
OTBEPCTUH.
Tabmmma 3.10 — [llepoxoBaToCTh MOBEPXHOCTH OTBEPCTHH MPHU
CBEPJICHUU CBEpJIaMH HOPMAJILHOW TOYHOCTH KiiaccoB B u Bl
1 TIOBBIIIEHHOW TOYHOCTH Ki1acca Al

V, do, S, MM/00 Ra

m/mun | v | 0,078 ‘ 0,1 ’ 0,13 ’ 0,16 ‘ 0,20 ‘ 0,25 ;Eﬁq
Ra, Mxm

432 |03 | 133138141 | 125[12,9[ 1333
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5,53 135 [ 129|146 | 125|127 | 139
432 | 0,2 63 | 50 | 7,2 | 45 | 55 | 559
5,53 43 |62 | 60 | 51|62 |52
4,32 | 0,08 068071043 |063|0,76 | 0,65
5,53 0,62 | 0,86 | 0,64 | 0,44 | 0,65 | 0,67

B Tabmmme 3.10 BumHO, YTO IIEPOXOBATOCTH ITOBEPXHOCTH
OTBEPCTHH 3HAYHMTEIBHO 3aBHUCUT OT KayecTBa HM3TOTOBICHUS M 3aTOYKH
CBEpJ, MOITOMY U OLECHKH HAJWYMs 3HAYMMOIH KOPPEISALMOHHON CBS3H
MEXIy MapaMeTpaMH DPEXHMa Pe3aHHsi W LIePOXOBATOCTHIO MOBEPXHOCTH
IPOCBEPIICHHBIX OTBEPCTHH HCIIOIb30BAINCH 3HAYCHHS LICPOXOBATOCTH MPH
00paboTKe CBepIIaMy MOBBIIICHHOW TOYHOCTH Kilacca Al(ta6m.3.19).

Tabmuna 3.19 - Koppensamnus Mexay mapaMeTpaMu pexiuMa pe3aHus
Y LIEPOXOBATOCTHIO MOBEPXHOCTH OTBEPCTHH, I — KOIPPUIIMEHT KOPPEISILHH

S, cBs13b V- Ra V, cBs13b S - Ra
MM/00 r M/MUH ;
0,2 0,41 HE 3HAYUM 4,32 0,19 HE 3HAaYNM
0,25 0,66 HE 3HAYUM 5,53 -0,175 HE 3HAaYNM

B Tabmume 3.19 BumHO mpH paboTe CBEpIAMU TIOBBIIICHHOW
TOYHOCTH Kiacca Al muMeeT MeCTo HE 3HauuMmas CBA3b MEXAY
IIEPOXOBATOCTHIO TIOBEPXHOCTH CKOPOCTHIO Pe3aHus M IoAaveH.

XapakTep BIMSHHA OCEBOTO OWEHMS pEXYIIMX KpPOMOK Ha
IIEPOXOBATOCTh MOBEPXHOCTH OTBEPCTHH ITOKA3bIBAET, YTO 3aBHCHUMOCTH
IIEPOXOBATOCTH IIOBEPXHOCTH TPOCBEPICHHBIX OTBEPCTUH OT OCEBOTO
OMeHus PeXyIMX KPOMOK BBIpaKE€Ha SBHO M KOPPEJIALMOHHON OIEHKH HE
tpebyet (puc. 3.18).
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Pucynok 3.18 — 3aBUCHUMOCTB II€POXOBATOCTH IOBEPXHOCTH
00paboTaHHBIX OTBEPCTHI OT OCEBOTO OUEHHUS PEKYIINX KPOMOK

Xapakrtep BiustHAA mogadn (puc.3.19) m 0oceBoro OMEHUs PEKYIIIX
KpoMoK (prc.3.20) Ha IepIeHINKYISIPHOCTh OCH OTBEPCTUH

4,
L 2 MM
MM /.
0,02 0.24 /
0,18
0,01 ¢ /

0,12
01 02 S, wM/ob /

0,06
Pucynok 3.19 — 3aBucumocts “
MIePIECHIUKYISIPHOCTH OCH 0 0,1 0,2 0,3 do, MM
OTBEPCTHii OT MOjIaYH Ha Pucynoxk 3.20 — 3aBucumocTs

ckopoctu pesanns 4,32 M/MuH NEPIEHIUKYISAPHOCTH OCH OTBEPCTHH OT
CBEpJIA OBBILIEHHOM 0CEBOT0 OMEHHUS PEXYIINX KPOMOK CBEPI
TOYHOCTH Kiacca Al Ha V=432 m/MuH u S = 0,2 MM/00

Pa3paborka sMmnupuyeckoi Moaean

B pesynbrare anmpokcuManuu KpuBoi 1, pucynka 3.14 momyuena
3aBUCHMOCTb Pa30MBKM OTBEPCTUI OT CKOPOCTH PE3aHUs

2,8

B pesynbrare annpokcumaiu kpuBoi 1, pucynka 3.15 mosmydena
3aBHCHMOCTh Pa30MBKH OTBEPCTHH OT MOJaYN
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A = 39187, (3.10)

[Mpumenenne paspaboraHHOW MeToAMKH K 3aBUcHMOCTSM (3.9) u
(3.10) MO3BOTHIIO MOTYYUTh 3aBUCHMOCTH Pa30MBKH OTBEPCTHI OT CKOPOCTH
pe3aHus U oa4M B BUAE:

_ 2,8cL,8475

B pesynapraTte ammpokcuMmanuu TpaduuecKoil  3aBUCHMOCTH,
MpEICTaBICHHOW Ha pHCcyHKe 3.17 TmomydeHo ee MaTeMaTHYecKoe
BBIPAKCHHUE

_ 2,054
A =3588,815; . (3.12)

[Mpumenenne paspaboTaHHOW MeTOAMKH K 3aBucUMOCTsM (3.11) u
(3.12) mo3BoNMIIO MONYYHTh OOBCAMHEHHYIO 3aBHCHMOCTH JUIS pacuera
pa30uBKH 00padaThIBAEMBIX OTBEPCTHUH, YUYUTHIBAIOIIYIO MAPaMETPhI PEKIUMa
pe3aHus U 0ceBoe OUEHHE PEXKYIIUX KPOMOK B BUJE:

— 2,0524y 72,8 QL84S
A=1167,16855"""V°"S . (3.13)

B pesynaprare ammpokcuMmanmuu TpadUUEcKOd  3aBUCHMOCTH,
MpEeICTaBJICHHOM Ha pucyHke 3.18 TmoilyueHO ee MaTeMaTU4ecKoe
BBIPAKCHHUE, IMEIOIIEE BU/I:

Ra = 221,4078%%%* (3.14)

B pesynapraTe  anmpoKCHManuMd —rpaduyeckoll  3aBUCHMOCTH,
MPEeJICTaBICHHOM Ha pucyHKe 3.19 moydeHO MaTeMaTHYECKOE BhIPaKCHHE

_ 1,8427
1=0,38795"%%" (3.15)

B pesynaprare ammpokcuMmanuu TpadUUEcKOd  3aBUCHMOCTH,
Tpe/ICTaBICHHOM Ha prcyHKe 3.20 rmojydyeHo MaTeMaTHIeCKOe BBIpaXEHHE

_ 1,9896
1=3,021955° (3.16)

ITpumenenne pazpaboTaHHON MeTOIMKH K 3aBHcHMOCTAM (3.15) u
(3.16) mMO3BONMIIO MONYYUTH  3aBHCHMOCTH MEPICHIMKYISIPHOCTH OCH
OTBEPCTHUI OT OCEBOTO OUEHUs PEKYILIUX KPOMOK U II0J[a4U B BUJIE:

_ 19896 18427
1=58,49 5, S*. (3.17)

MorpemHocts pacueroB no 3asucumoctsm (3.13), (3.14) u (3.17) He
npeBbicuiaa 3%, YTO TMOATBEPXKIAET BBICOKYIO CTEMEHb aJeKBATHOCTH
MOJTYYSHHBIX 3aBUCUMOCTEH IKCIIEPUMEHTAIBHBIM JIAHHBIM.
[pescTaBneHHbIE BBIIIE PE3YJIbTATHI MPEACTABISIIOT SMITUPUIECKYIO
Mozeins (3.18), MO3BONSIONIYIO ¢ BBICOKOH CTEMEHBIO TOYHOCTH PACCUMTATH
MOKAa3aTeM KayeCTBa OTBEPCTHI, 00pabOTaHHBIX CIHUPAILHBIMH CBEPJIaMU
Kiacca TOYHOCTH Al ¢ ABYXIUIOCKOCTHOM 3aTOYKOM PEKYILHMX DIIEMEHTOB.
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A=1167,1685;%V?* 5+ |
Ra = 221, 4078%‘30324 ’
1=58,49 5% S+,

(3.18)

B rtabmuue 3.31 mpencraBieHbl MOKa3aTeNnM KadecTBa OTBEPCTHM,
NPOCBEPJICHHBIX CBEpJlaMH Kiacca TOYHOCTH Al ¢ ABYXIUIOCKOCTHOM
3aTOYKOM PEXYIINX JIEMEHTOB, pacCYUTaHHbIE 1o Moend (3.18).

Tabnmma 3.31- [Toka3aTenu kadecTBa MPOCBEPIICHHBIX OTBEPCTUH
CBepJIaMH KJ1acca TOYHOCTH Al ¢ ABYXIDIOCKOCTHOW 3aTOYKOM
PEKYIIUX 3IEMEHTOB

V, M/MuH S, MM/00 A, MKM Ra, Mmxm | | , MM

4,32 0,2 20 0,66 0,02
5,53 0,2 40 0,66 0,02

B Tabmume 3.31 BHOHO, OTBEpCTHS, MPOCBEPJICHHBIC CBEPIAMH
Kiacca TOYHOCTH Al C JBYXIUIOCKOCTHOHM 3aTOYKON PEKYIIMX 3JIEMEHTOB,
COOTBETCTBYIOT §-9 KBAJIUTETy AOIYCKa OTBEPCTHUIl, MOTYyYCHHBIMH TOYHBIM
pa3BepThIBAHUEM. DTO MO3BOJIAET UCKIIIOYHUTD CIIETyIONHE TEXHOIOTHIEeCKHe
nepexozibl 00pabOTKU OTBEPCTHUil: paccBepiIMBaHHE, YEPHOBOE U HHUCTOBOE
3eHKEePOBaHUE U HOPMAJIBHOE Pa3BePThIBAHNE

3AKIIOYEHHUE

OcHOBHBIE BBIBO/JbI M IPAKTHYECKHE PEKOMEHIAIUH

1. Pa3paboraHa MeTonoJOTHS, OOBEAMHSIOMIAS B3aHMMOCBS3aHHBIC
MOCJICIOBATENIBHBIE ~ METOJBI, CHOCOOBI IOCTAHOBKM ¥ HPOBEICHUS
WCCIE/IOBaHWH  TIOBBIIIEHHWS  KayecTBa  OTBEPCTHH,  00pabOTaHHBIX
CTaH/IaPTHBIMH OBICTPOPEKYLIMMH CITUPATILHBIMU CBEPJIAMH U 00PabOTKH MX

Pe3yJIbTaTOB.
2. PaspaboTaHbl ycioBUs OOpabOTKH CBEpJICHHEM IMO3BOJISIONINE
IMOJIYYHUTh IIoKa3aTeiin Ka4gyecTBa IIPOCBEPJICHHBIX OTBepCTI/Iﬁ

COOTBETCTBYIOIIHNE KAYeCTBY OTBEPCTUH NPU HOPMAJILHOM Pa3BePTHIBAHUH, a
MMEHHO: CKOpOCTh pe3anus 5,53 u 4,32 m/mun, nogaun 0,2 u 0,25 MM/00,
MPU CBEPJICHUU OBICTPOPESIKYIIMMH CHHPATGHBIMUA CBEPJIAMH TMOBBIIICHHON
TOYHOCTH Kjacca Al ¢ JBYXIJIOCKOCTHOM 3aTOYKON 3alHUX IMOBEPXHOCTEH,
HUMEIOIIUX 0CEBOC OMEHHUE PeXYIUX KpoMoK He Ooiee 0,06 MM.
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3. OmnpeneneH xapakTep BIWSHHUA YCJIOBHHA 00paboTkm Ha
MOKa3aTeId KadecTBA IIPOCBEPICHHBIX OTBEPCTHH B BHAE IMITMPHUCCKHUX
TaONMUYHBIX U TPa(QUIECKUX 3aBHCUMOCTEH TEXHOJIOTHYECKOTO JIOMyCKa OT
0CeBOro OHMEHHsS pEeXYyINIMX KPOMOK M IapaMeTpOB pEXHUMa pe3aHus,
IIEPOXOBATOCTH TIOBEPXHOCTH OT OCEBOTO OHEHHUSI PEXYIIMX KPOMOK H
HEPIEHANKYISIPHOCTH OCH OTBEPCTHH OT OCEBOTO OMEHHMS PEXKYIINX KPOMOK
Y M0Jauu.

4. PaspaboraHa SMmMpHYecKas MOJIENIb, OTpaKarollas XapakTep
BIIMSTHUS TTAPAMETPOB PEXXUMa PE3aHUSI K OCEBOT0 OHEHUsI PEXYIIMX KPOMOK
Ha TIOKa3aTelM KayecTBa IPOCBEPJICHHBIX OTBEPCTUH, MO3BOJISIOMIAS
NONXYy4UTh 00pabOTKO#l CBEpJEHHEM OTBEPCTUSl COOTBETCTBYIOIME §-9
KBAJIUTETY JOIMYCKa, IIEPOXOBATOCTH MoBepxHocTH MeHee 0,08 MKM u
NepHeHIUKYISIpHOCTH ocu oTBepcTuid 0,02 MM. DTO MO3BOJISIET UCKIIOUUTH
HECKOJIBKO TEXHOJOTHYECKHE IIEePEeX0J0B OOpabOTKM OTBEpPCTHH, 4YTO
CYIIIECTBEHHO MOBBIMIAET MPOU3BOAUTEIHLHOCTE 000PYIOBaHNS.

IIpakTHYecKHe peKOMeHAANUHU

1. JI11 KOHTPOJS CHMMETPHYHOCTH PACIHOJOKCHHS PEXYIINX
KPOMOK OTHOCHTEJIBHO OCH paboueil 4acTu cBepIa HCIOJIb30BaTh HE JOIYCK
OueHus, TPOBEpsIEMBI MOCEpEeIUHE PEXYLUIMX KPOMOK B HaIpPaBICHHUU
MEPIEeHANKYJISIPHOM PEXyIIeil KpOMKe, a 0CEBOE OMEHHE PEKYIINX KPOMOK,
MpoBepsAeMOe TOCepEANHE PEKYIIEH KPOMKU B HAIpaBICHUH MapajieIbHOM
ocu paboyeli yacTu cBepia.

2. Jlomyck oceBoro OmMeHHMS PEXYIIUX KPOMOK JUIS BCEX KJIACCOB
TOYHOCTH CBEpJl HE JOJDKEH ObITh OoJiee ITOJIOBHMHBI TOAAaYM Ha 00OpOT
cBepIa.

3. Jlns oOpaboTKM OTBEpPCTHI CBEpIICHHEM HCIIONIBb30BaTh CBEpIa
noBeImeHHON TouHOoCcTH Kitacca Al mo 'OCT 10903-77 ¢ mByXIUIOCKOCTHON
3aTOYKOM 3aJHMX MOBEPXHOCTEH, y KOTOPBIX OCEBOE OHMEHHE pPEeXYIINX
KpoMok He npesbiiiaet 0,06 M.

4. Hcmonp3oBaTh CJEAYIOUIME IapaMeTPhl pPEXHMa pe3aHHs:
CKOpOCTh pe3anus 4,32 - 5,56 m/muH, mogaya 0,2- 0,25 Mmm/00.

5. PesynpTaThl IUCCEPTAlMOHHONW PabOTHI BHEAPEHBI B yUEOHBIH
MPOIIECC, HCIONB3YIOTCS MpPH TPOBEICHHUM JIEKIWH, Ja0OpaTOpHBIX U
MpaKkTH4YecKuX 3aHATHH Ha Kadeape Texnomormm mammuoctpoerns KI'TY
uM. U Pa3zakoa. [IpunaTs! k BHenpeHuto Ha npeanpustun OcOO «Amaram.
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PE3IOME

aucceprTanuu  AlHa0exkoBoil ANHYp AJMAHOBHBI Ha TeMmy:
«Pa3pa0oTka MeTO0B W PpEeKOMEHJAlii 10 NOBBINIEHHI0O KavecTBa
00padoTKH O0TBEPCTHIl CMHUPATBHBIMHU CBEPJIAMHI» HA COMCKAHME YYEeHOM
CTeNeHN KaHIMIaTa TeXHH4YeCKHX Hayk no cnemuanbHoctu 05.02.08 —
TeXHOJIOTHSl MAIIHHOCTPOCHUSA

KaioueBble ciaoBa: pa3paboTka, CBEpJio, KBAJIUTET JOIYyCKa,
IIEPOXOBATOCTh TIOBEPXHOCTH, MEPIEHINKYISIPHOCTb, Pa3OMBKa OTBEPCTHS,
anMpoKCUMAIHs, HCCIIEIOBAHHE.

OO0beKTOM HCCIeI0BAHUS SBISIIOTCS TEXHOJOTHYECKHE IIPOIECCH
00paboTKN OTBEPCTHH OBICTPOPEKYIIMMH CIIUPATHHBIMHU CBEPIAMHU.

IIpeameroM mccieoBaHUs  SBISIOTCA  pa3paboTka METONOB
MOBBIIIEHUS ~ KadecTBa  OOpabOTKM  OTBEPCTUIl  OBICTPOPEKYLIMMHU
CIHPaJIBbHBIMH  CBEpJaMH, O0ECHEYHMBAIOIINE CHIDKEHHE TPYIOEMKOCTH
00paboTKN OTBEPCTHIA.

Henbo paGoThl sBiIsieTCs pa3paboTKa METOJOB IMOBBIIICHHS
TOYHOCTH  pa3Mepa M  IIEpOXOBATOCTH  IOBEPXHOCTH  OTBEPCTHIA,
00pabOTaHHBIX CHUPATBHBIMM CBEpJIAMH JJISl CHIDKCHHS TPYIOEMKOCTH
00paboTKN M3MENTNI MallTMHOCTPOCHHS.

MeTtoasbl ucciae10BaHusl U annaparypa. Meroirka ucciieJOBaHUN
6azupyercsi Ha HCIOJIB30BAHMHM OCHOB TEXHOJOTMH MAIIMHOCTPOCHHS W
TEOpHUH pe3aHusi MeTauioB. VccnenoBaHWsS MPOBOAWINCH Ha CIICIMAIBEHO
000pyIOBaHHBIX CTeHOaX Ha 0a3ax craHkoB 67511, 1K62 ¢ ucmonb3oBaHmeM
COBPEMEHHBIX IIPHOOPOB M ammaparypsl Ui KOHTPOJSL pEe3yJIbTaToB.
Pesysnpratel uccienoBaHuil 00pabaThIBaIMCh METOAAMH  AlNPOKCHMAIIHH,
MaTeMaTHYECKOW CTATUCTHKH, TEOPHH KOPPENALUH M PErpecCHOHHOTO
aHau3a.

IHoayyeHHble pe3yJbTaThl U MX HOBM3HA: SKCIECPHUMEHTAIBHO
ompeneneH W HaydyHO OOOCHOBaH XapakTep 3aBUCHUMOCTEH TOYHOCTH
pa3mepa, NEpHEHIUKYISIPHOCTH OCH M IIEPOXOBATOCTH IOBEPXHOCTH
MPOCBEPIICHHBIX OTBEPCTUIl OT MapaMeTPOB PEKUMaA pPE3aHUs U OCEBOTO
OMeHMs pEeXYIMHMX KPOMOK CBEpJ, IIOJydeHa OMITUpUYECKas MO/IENb,
OTpakarolllas XapakTep 3TOH 3aBUCHMOCTH, IPEAJIOKEHA 3aTOUKA PEKYLINX
aneMeHTOB cBepil (mateHT Ne265 - Kulpre3narenr).

Crenens ucnoJb30BaHus. Pe3ynbTaThl TuccepTannoHHON paboThl
BHEJPEHBl B Y4eOHBIH mpolecc, HCIONb3YIOTCS IIPH YTCHHWH JIEKLHH,
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NPOBEICHNN JIA0OPAaTOPHBIX M NPAKTHIECKUX 3aHATHH Ha Kadenpe
«Texnonoruss MammnoctpoeHus» KI'TY um. U Paszzakosa. IlpussThl K
BHEJIPSHUIO B IPOM3BOACTBO Ha npeanpusatud OcOO «Amarary.

O0aacTe mpuMeHeHusl. MammHOCTpoeHHE, 00pabOTKa OTBEPCTHIA
pe3aHueM OBICTPOPEKYIIUMHE CIIUPATEHBIMH CBEPIIAMH.
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