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OCHOBHBIE OBO3HAYEHUSA U ABBPEBUATYPBI

ECHII  — Exunas cucrema JOIYyCKOB U IIOCAIO0K;

ECKA - Enunas cucreMa KOHCTPYKTOPCKOM JTOKYMEHTAIIHH;
3K — 3y04aroe KoJeco;

311 — 3yOuaras nepejaya,

OHB — OCHOBHBIC HOPMbI B3aMMO3aMEHIIEMOCTH;

I13 — MOSICHUTEIbHAS 3aII1CKa;

CH — CPEACTBO U3MEPEHHUS;

A..ZC i
— OCHOBHBIE OTKJIOHEHUS OTBEPCTUH ;

d..ZC — OCHOBHbBIC OTKJIIOHCHHUS BaJOB;

ES,es  — BepxHee NpeaenbHOE OTKJIOHEHHE COOTBETCTBEHHO OTBEPCTHSI U BaJIa;
EI ei — HUKHEE TIPeIeIbHOE OTKJIIOHEHNE COOTBETCTBEHHO OTBEPCTHS U BaJla;
L — JUIMHA HOPMHUPYEMOT'O y4acTKa,

LO...L2 —nomne gomycka BHYTPEHHErO KOJIblA MOAIIMITHUKA;
€0 ... £2 —noie onycka HAPYKHOTO KOJIbIla MOAIIUITHUKA;

N — HATSAT;

Nm — CpEIHUM HATST;

Nmax — HanOOJIBIITNH HATST;

Nmin — HAaMEHBIIIMN HATAT;

P/C — UHTEHCUBHOCTb Harpy>K€HUs NOALIUIIHUKOBOIO Y314,

Ra — cpenHee apu(MeTUIeCcKoe OTKIOHEHHE POGUIIS;

Rz — BBICOTA HEPOBHOCTEH MPOGUIIS TIO JECATH TOUKAM;

S — 3a30p;

Sm — CpeHUH 3a30p;

Smax — HauOoJIbIINHI 3a30p;

Smin — HAaUMEHBLINN 3a30D;

T — JIOMYCK;

Tm — MOJIHOE 3HAYEHHE 3aBUCUMOTO JOIYCKa;

T'min — MHUHUMAaJbHOE 3HAYEHUE 3aBUCHUMOTrO JIONYCKa, YKa3aHHOE Ha YEPTEKE;

Toon — JIOIIyCKAaeMO€ MPEBBIIICHNE MUHUMAIBHOTO 3HAYEHUS 3aBUCUMOTO J10-
IyCKa;

d — JIOIyCKaemasi IOrpeIIHOCTh U3MEPEHHS;

A — OTKJIOHEHHE (POPMBI HIIM PACTIONOKEHHS TTOBEPXHOCTH;

Asim — JIoOIycKaemasi OTPEIIHOCTh CPEICTBA U3MEPEHUS

*
371ech U 1ajnee Bce pa3Mephl BEJIMUHH B MM.
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INPEANCJIOBHUE

Hacrosimee yyebHoe mocoOue mpenHa3HAa4eHo JUIsi METOJUYECKOTo obecrieue-
HUS TIOJITOTOBKY OaKaJaBpoB 1O JUCHUILIMHE « HOpMUpOBaHUE TOYHOCTH U TEXHUYEC-
CKHE M3MEPEHUS» B COOTBETCTBHH C TPEOOBaHHUSIMH (eAepaibHOTO roCyapCTBEHHO-
ro 00pa30BaTENBHOTO CTaHAAPTA BBICHIETO MPO(ECCHOHAIBHOTO 00pa30BaHMsI 110 Ha-
npaBiieHnto ToAroToBKH 151900 — KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecTeueHue
MAaIIMHOCTPOUTEIIbHBIX IPOU3BOICTB.

Nzydenne mucrumuinabl « HopMHUpoOBaHHE TOYHOCTH M TEXHHYCCKHUE H3MEpe-
HUS», B TOM 4YHCIIE M KypCOBOE IPOCKTHPOBAHME, HAINPABJICHO Ha MPUOOpPETCHHE
3HaHWW W HaBBIKOB, HEOOXOIUMBIX JUISI TPOCKTHO-KOHCTPYKTOPCKOMW, MPOWU3BOJICT-
BEHHO-TEXHOJIOTHYECKOH U HEKOTOPBIX JAPYTUX BUAOB MPO(EeCCHOHATBLHON IesATeb-
HOCTH OaKaJIaBpOB MO yKa3aHHOMY BBIIIIE HAIPABIICHUIO.

B pe3ynbpraTe M3ydeHUs TUCIUILUIMHBI CTYICHT (BBITYCKHUK) JIOJDKEH 00JIaIaTh
KOMIICTCHIIUSIMH, TIPUBEICHHBIMH B TA0I. 1.

1. Komnerennmu, popmupyembie Tpu U3yUYCHUN JUCITUTITIHBI
«HopMupoBaHre TOUHOCTH U TEXHUYECKHUE U3MEPEHHUS»

Kon
Coneprxanre KOMIETEHIIUU
KOMIICTCHIINHU
K-8 CnocoOHOCTh y4acTBOBATh B pa3pabOTKE MPOEKTOB U3ICIUA MAITMHOCTPOE-

HUS C YYETOM TEXHOJIOTUYECKUX, KOHCTPYKTOPCKHX, KCIUTyaTalluOHHBIX,
ACTETUYECKUX, IKOHOMUYECKHUX U YIPABICHYECKUX MMapaMeTPOB

[IK - 14 Crioco6HOCTh pa3pabaThIBaTh MPOEKTHYIO U pab04yI0 TEXHHUECKYIO JOKY-
MEHTalUI0 MAIlIMHOCTPOUTENbHBIX MPOU3BOJICTB, 0POPMIISATH 3aKOHUCHHbBIE
POEKTHO-KOHCTPYKTOPCKHUE pabOTHI

[IK - 24 CnocoOHOCTh y4acTBOBATh B OpraHu3anuu 3QHeKTUBHOTO KOHTPOJIS Kade-
CTBa MaTE€pUAJIOB, TEXHOJIOTUYECKUX MPOLIECCOB, TOTOBOIM MAaIIMHOCTPOU-
TEJILHOW NMPOTYKIUH

Y4ebHoe mocodue COMEPKUT OCHOBHBIC TIOJIOKECHHSI U METOJUKY BBITOJTHCHUS
COOTBETCTBYIOIINX 33IaHUI KypCOBOU pabOTHI MO HanOOJIee BaXXHBIM pa3fieiaM JHcC-
nUIIMHbL « HopMupoBaHME TOYHOCTH U TEXHUYECKUE U3MEPEHUSY.

B nepBom paznesne yueOHOro nocoOus mokazaHo 3HaY€HUE TUCIUIUINHBI, 11€J1b U
3a/laud KypCOBOTO MPOEKTUPOBAHUS, a TAKXKE CTPYKTypa U OOIKe MpaBujia BBIMOJ-
HEHUsI KypPCOBOM pabOTHI.

Btopoit pazgen coaepKuT OCHOBHYHO WH(OpMaIuio, HEOOXOIUMYIO JJIsl BbI-
MOJTHEHUS 3aJJaHUi KYpPCOBOM pabOTHI, MOCBSIICHHBIX BBIOOPY IMOCAIO0K METOJIaMH
aQHAJIOTUM W TOJI00MS, pacyeTy MOCa0K C 3a30POM M HATSATOM B OTBETCTBEHHBIX CO-
€IMHCHMSIX MAIIIFH, pacuyeTy U BBIOOPY MOCAOK MOAIIUITHUKOB KauCHHS.

[lepeuenb cTaHIApTOB, HEOOXOJMMBIX IS HOPMHPOBAHUS TOYHOCTH (HOPMBI,
pPACIIOJIOAKEHUA U IIEPOXOBATOCTU MOBEPXHOCTEU JIETAJICH, a TAKXKE PEKOMEHIAIUN
[0 UX KCIOJIb30BAHUIO TMPHU BBHIMOJIHEHUU PaObOUUX YEPTEKEH aeTtaliel Coaepk uT
TPETUH pasned.

B derBepTOoM pasjeie nmpuBeaeHa HHGOpPMAIU, HEOOX0auMas I Ha3HAYCHHUS
TpeOOBaHU K TOYHOCTH IIMOHOYHBIX, IIJUIEBBIX COCIMHEHUN U UX Aetaneil. JlaHna
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CHUCTE€Ma YCJIOBHBIX 0003HAYEHUU M'€OMETPUUYECKUX MapamMeTpPOB U TOYHOCTH METPH-
YECKUX pe3b0 M METOAUYECKHE yKa3aHUs MO MOCTPOCHUIO CXEM IOJEeH JI0MYyCKOB U
pacyeTy OCHOBHBIX IMapaMETPOB Pe3bOOBBIX COCTUHEHUM.

B maTeiil pasgen BKIIOYEHBI METOAMYECKUE YKA3aHUSI U MPAKTUYECKUE PEKO-
MEH/JIAlMK 110 HA3HAYEHUI0 TOYHOCTH U BHIOOPY CHCTEMbI KOHTPOJIUPYEMBIX MTOKa3a-
TeJe TOYHOCTH LUIMHIPUUECKUX 3y0UaThIX KOJIEC U Mepeaay.

[IlecToi pa3zmesn MOCBALIEH TEXHUYECKUM H3MEPEHUSIM B MAIIUHOCTPOCHUH.
B HeM npuBeneHbl METOAMYECKUE YKA3aHUS U IPAKTUYECKUE PEKOMEHIALNU 110 BbI-
O0py yHUBEpCAIbHBIX CPEJICTB M3MEPEHHUM JIMHEWHBIX pa3MepoB, JaHHbIE, HEOOXO-
JTUMBIE NI BBIOOpA MPUHITUITHATBHBIX CXEM M YHUBEPCAIBHBIX CPEJCTB M3MEPECHHIMA
OTKJIOHEHUU (POPMBI U PACIIOJIOKESHHS MTOBEPXHOCTEH M3IENUN MAIIMHOCTPOCHUS, a
TaK)Ke CBEJICHUS, MO3BOJISIONINE BHIOMPATh KOHCTPYKTUBHBIC M PACCUUTHIBATH Ipe-
JIEIbHBIE U WCIOJHUTEIbHBIC pa3Mephbl KaTuOpPOB I KOHTPOJIS pa3MepOB Jeranei
MIaJKUX MUINHIPUYECKAX COCTMHEHUM.

3aBepaloT yuyeOHOE MOcOoOue MPUIIOKEHUS, COAEpKAIllNEe MCXOJHbIC JaHHBIC
JUISl BBITIOJTHEHUSI KypCcOBOM paboThl (mpui. 1), cBeaeHuss 06 opopMIICHUN MaTepua-
JIOB TIOSICHUTEJIbHOM 3aMUCKU U rpaduueckoil 4acTu 3ToM paboThl, AJITOPUTMBI MPO-
rpaMm pacdeTta Ha IBM 3a30pOB 1 HATATOB B OTBETCTBEHHBIX COCAUHECHUSX JETAIIEH,
BbIOOpAa KOHCTPYKTHMBHBIX W pacdera NpelelbHbIX M HCIOJHUTEIbHBIX Pa3MEpoB
[IaJIKUX KaauOpoB; CIIPaBOYHbIE JIaHHbIE, HEOOXOAMMBIE JJIsI HOPMUPOBAHUS TOYHO-
CTH COCOUHEHUH U UX JeTalicH.

1. OBIIME ITOJOXEHUSA
1.1. 3axayu HOPMHUPOBAHUS TOYHOCTH U TEXHUYECKHUX U3MeEPeHUil

HeobxoaumbiM yciaoBuemM oOecrieueHus: U MoBbIIEHUS 3()(PEKTUBHOCTH Mallu-
HOCTPOEHHMS IPU COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU SIBISCTCS B3au-
MO3aMEHSIEMOCTh M3JENHN (MalllH, MEXaHU3MOB, COOPOYHBIX €AWHMI] U UX JeTa-
neit). [Ipu 5TOM Ha MpUHLKIIAX B3aWMO3aMEHSIEMOCTH OCHOBAHO HE TOJBKO ITPOU3BOJI-
CTBO (IIPOEKTUPOBAHKE U M3TOTOBJICHUE) MAILIUH, HO U UX 3KCILTyaTalusl U PEMOHT.

B3auMozameHsieMocTh W3AENUi 00eCreynBaeTCs KOMILJIEKCOM MEpPOIPHUSITUH,
BAKHEUIIMM W3 KOTOPBIX SIBJIIETCS CTAHAAPTU3aLMs HOPM TOYHOCTH I€éOMETpUyYe-
CKUX MapaMeTpoB u3nenuii. HopmMupoBaHHME TOYHOCTH HU3AEIUN MAIIMHOCTPOCHUS
ocyliecTBisieTcs no AByMm cucremam cranaapro: EC/II — «Eaunas cuctema nomyc-
KoB M nocanok» u OHB — «OcHOBHbIE HOpMBI B3auMoO3aMeHseMOCTH». CTaHIapThl
ECIII pernaMeHTUPYIOT TOYHOCTh Pa3MEPOB IIAJKUX COCAMHEHUM U UX JETajeH, a
crannaptsl OHB — mocaaku HIMOHOYHBIX, NUIMLIEBBIX, Pe3bOOBBIX, KOHUYECKUX CO-
€AMHEHUH U IOIyCKH UX JIeTallel, a TaKkKe TOUHOCTh 3y04aThIX Nepeiad U KoJiec.

JpyruM Ba)KHEHIIMM YCIOBHEM OOECIEUYEHMsI B3aUMO3aMEHSEMOCTH H3eNni
ABJISIETCSI KOMIUIEKC MEPONPUATHI, HAallpaBIE€HHBIX HA O0ecreyeHue eIMHCTBa U3Me-
pEeHU U eAMHO00pa3us CPEJICTB U3MEPEHMM, T. €. METPOJIOrHYECKOEe OOECreueHue
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IIPOU3BOJCTBA M peMOHTa MamrH. OCHOBAaHHOE HAa INPAKTUYECKOM MCIOJIb30BAHUH
MOJIOKEHHU I METPOJIOTUH (HayKH 00 U3MEPEHHUSIX, METO/IaX U CPe/ICTBaxX oOecreueHus
UX €IMHCTBA U TPeOyeMOil TOUHOCTH) METPOJIOTHUECKOE OOECTIeYeHHE POU3BOJICTBA —
OJIHa U3 OCHOBHBIX MPEANOCHUIOK 00eCnieYeH s TpeOyeMOoro KauecTBa U3Aeuil.

N3mMepenns reoMeTpuyecKux napaMeTpoB U3JACIUS MOKHO MPOU3BOIAUTH JIMIIb
MIPA HAJIUYUU COOTBETCTBYIOIIMX TEXHUYECKUX CPEJICTB M YCTAHOBIIEHHBIX METOJIOB
WX WCIOJIb30BaHUA. BBIOOp CpeACTB M3MEPEHH, yIOBIETBOPSIONINX METPOJIOTHYE-
CKUM ¥ SKOHOMHUYECKUM TpeOOBaHUSIM, — OJTHA U3 BAXKHBIX 33]1a4 METPOJIOTUYECKOTO
oOecrieyeHuss MPOU3BOJACTBA, pEIIaeMasi COBMECTHO OCHOBHBIMH TE€XHUYECKHUMH
CIIy>k0aMU TPENPUSITHS — KOHCTPYKTOPCKOM, TEXHOJIOTMYECKON U METPOJIOTUYECKOM.

Takum o6pazom, aucturuimHa « HopmMupoBaHue TOUHOCTH U TEXHUYECKUE U3Me-
pEHUS» MO3BOJISIET MPUOOPECTH 3HAHUS, HEOOXOUMBIE I TPO(ecCHOHaNBHOM nes-
TEJIBbHOCTH OakKajJaBpOB M MAarucTpoB B o0jacTH MamuHocTpoeHus. IloaroroBka mo
JUCHUIUIMHE BKIIFOYAET MU3YYEHHE TECOPETUUYECKUX IMOJIOKEHU HOPMHUPOBAHHS TOY-
HOCTHU M3/I€TUI U HEKOTOPBIX BOIPOCOB METPOJIOTUYECKOT0 00ecreYeHUs POU3BO/I-
CTBAa, BBIMOJHEHUE JIA0OPATOPHBIX padoT, pellleHne MpaKkTUuYeckux 3aaad. OgqHuM u3
OCHOBHBIX 3TaIOB MOATOTOBKHU SBJISIETCS BBIMOJIHEHUE KyPCOBOU pabOTHI.

1.2. llesqb ¥ 321241 KypPCOBOI0 NPOEKTHPOBAHUSA

Llens KypcOBOro MpOEKTUPOBAaHUS MO AUCHUIUIMHE «HOopmMupoBaHME TOUHOCTH
U TEXHUYECKUE U3MEPEHHUs» KaK OJHOTO0 W3 3TANoOB O0y4YeHHUS B By3e, HAyUUTh CTY-
JICHTOB MPAaBUJIbHO NPUMEHSATh TECOPETUUECKHE 3HAHUA, TOJYUYECHHBIE B IPOLECCE
y4eObl, NIl pelICHUs] TPAKTUUYECKUX 3a7a4, CBSA3aHHBIX ¢ 00ECIEUeHHEM B3anMO3a-
MEHSIEMOCTH B MAIIMHOCTPOEHUHU, YTO HEOOXOAMMO Jid JaJIbHEHIEH YCHEelIHON
npodeccroHanbHON NesATeIbHOCTH KOHCTPYKTOpA M TEXHOJIOTA, a TaAKXKe JIJIS BBIMOJ-
HEHUS pa3/ieNIoB KYpCOBBIX U JUIUIOMHBIX PaOOT U MPOEKTOB, MOCBSIIEHHBIX HOPMHU-
POBaHUIO, PACUETy U KOHTPOJIKO TOYHOCTH U3JEIUN, COOPOUHBIX €IUHHUIl U JIeTaJeH.
B cooTBeTcTBUU € 3TOH I1€/bI0 MPU BHIIOTHEHUHU KYpCOBOW pabOTHI pemiaroT cre-
OYIOLINE 3a1a4H:

— pacimmpeHue, yriiyolieHue, CUCTeMaTH3allus M 3aKPETUICHHE TEOPETUYECKUX
3HAHUU CTYJECHTOB;

— MNPUBUTHE MPAKTHUYECKUX HABBIKOB M YMEHUW PEIICHUS 3a/a4, CBSA3AHHBIX C
oOecrneyeHNEM TOYHOCTH U3ACINM U UX COCTAaBHBIX YacTeM;

— IPUBUTHE NPAKTUYECKUX HABBIKOB U YMEHUU PELICHUA 3a7a4 METPOJIOruye-
CKOTO 00€CTIeueHUs MPON3BOJICTBA U PEMOHTA MaIlTUH;

— MPUBUTHUE MPAKTUYECKUX HABBIKOB Pa0OTHI CO CTaHAApTaMH B 00JACTU MaIllu-
HOCTPOEHHS, CIIPABOYHOM JIMTEPATYPON U YEPTEKAMH U3ACIUN MALLIUHOCTPOCHHUS;

— pa3BUTHE U 3aKpEIUICHHE HABBIKOB BEJIEHUS CAMOCTOSITEIbHOU mpodeccuo-
HAJTBHOU PabOTHI.
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Bomnpocskl, paccmaTtpuBaembie B KypcoBOM paboTe, SBISIIOTCS TUIOBBIMHU IS
MAIIMHOCTPOEHHS, @ HABBIKA U YMEHUS UX PEIICHUS IOMOTYT CTYJICHTaM:

— MPU BBHITIOJTHEHUU KOHCTPYKTOPCKUX Pa3pabOTOK B KypPCOBBIX paboTax u Mpo-
€KTax Mo JNMCUUIUIMHAM «JleTanyu MallluH U OCHOBBI MPOEKTUPOBAHUDY, «ABTOMATH-
3a1usl MPOU3BOJICTBEHHBIX MPOLECCOB B MAIIMHOCTPOECHUN», « T€XHOJIOrUs MAIINHO-
CTpoeHUs», «MeTautopexyuye CTaHKA WHTETPUPOBAHHOIO ITPOM3BOACTBa», «Pe-
Ky HUHCTPYMEHT», «lIpoeKkTHpOoBaHHE MHCTPYMEHTAIBHOW TEXHUKW», «lIpou3-
BOJICTBO MHCTPYMEHTAJIbHOM TEXHUKW», & TAKXKE€ MPU AUIUIOMHOM U KYpCOBOM MPO-
EeKTUPOBAHUU: MPU BHIOOPE XapaKTepa COCIMHEHUN U HA3HAYEHUU MOCAJOK METOJa-
MU aHAJIIOTUU U MOJ00Us, pacueTe MocaJoK C 3a30POM U HATATOM B OTBETCTBEHHBIX
COCIMHEHUSX JIeTajell, T/le Ha3HAYeHUE IMOCAJ0K METOJaMH aHAJIOTHU U MOJ00Us
HEJIOIYCTUMO, pacuere U BhIOOpE MOCAN0K MOJIIIMITHUKOB KAaYeHUS U CIOXKHBIX CO-
€IMHECHU, HOPMUPOBAHUN TOYHOCTU F'€OMETPUUYECKUX MAapaMETPOB JETAIECH MallvH,
SIBJIIFOLEMCSI OJTHUM M3 OTBETCTBEHHBIX 3TANlOB KOHCTPYMPOBAHHUS HM3JCIAN MAIIU-
HOCTPOEHUSI;

— Tpu TpopaboTKe B KypPCOBBIX padOTaxX U MPOEKTaX MO TEXHOJOTHH MAIIWHO-
CTPOEHHS, a TAKXKE B JUIIOMHBIX paboTax U MPOEKTaX BOMPOCOB METPOJIOTUYECKOTO
oOecrieueHuns MPON3BOJICTBA — BEIOOPE YHUBEPCAIBHBIX CPEJICTB U3MEPEHUI JTMHEH-
HBIX pa3MepOB, HA3HAYEHUU MPOU3BOJICTBEHHBIX JIOMYCKOB, BEIOOPE METOJOB U Pa3-
paboTKe CXeM HU3MEpPEHUs] U KOHTPOJIS OTKIOHEHUU (OPMBI U PACIONOXKEHUS TIO-
BEPXHOCTEHN M3JENN, pacyeTe U BBIOOPE MpeACIbHBIX KaTuOPOB Jisl KOHTPOJIS JeTa-
JIEU TJIAAKUX COCIMHEHUH U JIp.

[TprnoOpeTeHHBIM B MpoIlecCce BHITIOJHEHUS] KYPCOBOM pabOTHI OMBIT HOPMHUPO-
BAHUS Y KOHTPOJIA TOYHOCTH B MAIIMHOCTPOCHHHM MO3BOJIUT CTYJIEHTaM YCIICIIHO
PELINTh AHAJIOTUYHBIE 33Ja4y MPU CIA4Y€ IOCYJapCTBEHHOrO SK3aMEHA Ha 3aKJIIOYU-
TETHHOM dTare 00y4eHUs B BY3e.

1.3. CTpyKTypa KypcoBoi padoThI

KypcoBas pabdora no mucuumivae «HopMupoBaHue TOYHOCTH U TEXHUUYECKHE
U3MEPEHUsD» COCTOUT U3 nosicHuTenbHoM 3anucku (I113) u rpaduyeckoit yacTu.

CrpyktypHbIMU 35ieMeHTaMu [13 SBIAIOTCA: TUTYIBHBIN JIUCT; 3aJaHUE; aHHO-
Tallys; COepKAHUE; BBEJCHUE; OCHOBHAS YacTh; OMOIHMOTpauuecKuii CucoK; Mpu-
JIOKECHHUSL.

Tumynvnwtit aucm sBISETCA nepBoil ctpanuieit 113 u conepxut HauMeHOBa-
HUSI MUHUCTEPCTBA, YHUBEpcUTETa U Kadenpsl, GaMUIUI0, UM U OTYECTBO CTYJICHTA
U PYKOBOJIUTEISI, TOJ1 BHITTOJIHEHUS paOOTHI.

3adanue coNEpKUT NEPEeUEHb UHANBUYAIbHBIX 3aJJaHUI C yKa3aHUE HOMEpPOB
YepTeKel U BapUaHTOB UCXOHBIX JAHHBIX, HEOOXOIUMBIX JJIsl BBITIOJTHEHUS PAOOTHI.
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AHHOmMayua KpaTKO OTPaXaeT OCHOBHOE COJEpKAaHUE U PE3yJIbTaThl BBIMOJ-
HEHUS BceX 3aJlaHUM.

Cooeporcanue BKIIOYAET BBEICHHE, HAUMEHOBAHME BCEX pa3JeoB, MOApa3ze-
JIOB U MYHKTOB, OMONMOrpaguuecKuil CIUCOK, HOMEpa U HAaUMEHOBAHUS MPHUIIOKE-
HUI C YKa3aHUEM CTPAaHUL, C KOTOPBIX HAYMHAIOTCS 31eMeHTHI [13.

Beeoenue orpaxaer 3HaU€HUE HOPMUPOBAHUS U KOHTPOJISI TOUHOCTH W3JAEINN
11 COBPEMEHHOI'0 MallIMHOCTPOeHUs. Bo BBeIEHNH JOJKHBI ObITh TaKKE OTPa’KEHBI
LeJb U 33]]Ja4H KYPCOBOM pabOThI, OCHOBHBIE pa3padOTKH CTYy/ICHTA.

Ocnoenan wacmyp 113 coep>XUT UCXOJIHBIE JAHHBIE U PE3YJIbTaThl BHIIOJHEHUS
BCEX 3aJlaHUN KypcOBOW pabOThI, B TOM YHCJIE OOOCHOBaHME BbIOOpA MOCAIOK, TOY-
HOCTH pa3MepoB, (HOPMBI, pacloOiIOKEHUS U IIEPOXOBATOCTH MOBEPXHOCTEN JleTajel,
000CHOBaHME BHIOOpA YHUBEPCAIBbHBIX CPEJICTB M3MEPEHUHN JIMHEHHBIX pPa3MepoB,
CXEM M3MEpEHUI OTKJIOHEHUU (HOPMBI U PACTIONOKEHHs MOBEPXHOCTEH neraneil, a
TaKKe HEOOXOAMMBbIE PACUEThl U UIUTIOCTPALUH.

OcHoBnyo vacTe [13 gensaT Ha pa3aensl, a pa3aeibl Ha NOAPA3AENb] U ITYHKTHI.

bubnuozpagpuueckuil cnucox Mcnoib30BaHHBIX UCTOYHUKOB IPU BBINOJHEHUN
KypcoBoii paboThl coctaBiisitoT B cootBercTBUM ¢ ['OCT P 7.0.5.

Ilpunoscenua conepxatr Marepuanbl, CBI3aHHBIE C BBIOJIHEHHUEM KypCOBOM
paboThI, KOTOPBIE HElLleIeCO00pa3HO BKIIIOUATh B €€ OCHOBHYIO YacTh, HAIlPUMED:

— ONMCAaHUs AITOPUTMOB H IIPOrpaMM, pazpabOTaHHBIX CTYAEHTOM;

— pacnevatku ¢ OBM;

— WUTIOCTPALIMK BCIIOMOTaTEIbHOIO XapaKTepa.

I'paghuueckan wacmo KypcoBoi paboThl cocTouT U3 1,5 — 2 nucroB opmara Al,
C UepTekKaMHu U CXEMAMHU, OTPAKAIOIIMMHU PE3YyJIbTaThl BHIMOIHEHUS 3aJaHUi pabOTHI.

KypcoBas paborta BkiitouaetT oObI4HO OT 8 A0 12 3a1aHuii, KOJIMYECTBO U COMIEP-
KaHUE KOTOPBIX 3aBUCAT OT HA3HAUYEHUS M KOHCTPYKUHUHU U3MEIIHUS, YEPTEK KOTOPOTO
BBIIAET MIPEIOIABATEIND.

Tax, HanpuMep, IpU BBINOJIHEHUN PabOT, CBA3AHHBIX C 00ECMEYeHUEM TOYHO-
CTH TE€XHOJIOTMYECKOW OCHACTKH, B 33JJaHWE YaCTO BKJIKOYAIOT pacyeT W BHIOOpP IO-
caaku ¢ HatsIroM. CTyJEHTHI, BBINOIHSIOUME PaOOThI, TOCBSIIEHHbIE HOPMHUPOBA-
HUIO TOYHOCTH Y3JIOB aBTOMOOMIIEH, PACCUUTHIBAIOT U BEIOMPAIOT MOCAIKH C 3a30POM
B THIPOAMHAMHUYECKUX MOAUIMIIHUKAX CKOJIBKEHHS, JTOCTATOYHO IIMPOKO HCIOJb-
3yEeMbIX B KOHCTPYKIMSIX aBTOMOOWJIEH. 3alaHre Ha pacyeT pa3MepoB KAIUOPOB IS
KOHTPOJISL JIe€Tajedl IIaJKUX COEIMHEHHMH IOJIy4aroT, KaK IPAaBHJIO, CTYJIEHTHI 3a04-
HOW (hopMBbI OOYUEHUS], HE BBIMOJHSIONINE COOTBETCTBYIOIIYIO JTa0OPaTOPHYIO padoTy.
3aBHCHMBIE JOMYCKH (OPMBI, PACHOJIOKEHUS U KOOPAMHHUPYIOMINX pa3MEpoB pac-
CUMTBIBAIOT CTYAEHTHI, BBINOJHAIOMIME PaOOUYMil YepTex JeTaliu JAOCTATOYHO IpOo-
CTOM KOHCTPYKIIUU.
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1.4. O0mue npaBujia opopMiIeHUsI KypPCcOBOH padoThl
1.4.1. OdbopmieHue MOSCHUTEIHHOM 3aIMUCKU

Obuwue mpeodosanus

[IpaBuna odopmmennss [I3  JOMKHBI  COOTBETCTBOBAThH  TpeOOBaHUAM
I'OCT 2.105 «O6mue TpedoBaHMS K TEKCTOBBIM JOKYMEHTaM», a TAK¥Ke OOIITUM Ipa-
BUJIaM OOPMJIIEHUSI KYPCOBBIX IIPOEKTOB, U3JIOKEHHBIX B yueOHOM mocobuu [16].

[13 gomxkHa oTBEYaTh CIEAYIOLIMM TPEOOBAHUSAM: JIOTMUECKAs MOCJIE10BaTENb-
HOCTh M3JIOKEHUS MATEPHAIOB; yOSMUTEIbHOCTh apTyMEHTAINH, KPATKOCTh U TOY-
HOCTh (hOPMYITUPOBOK, UCKITIOUAIOIINE BO3MOKHOCTh CYOBEKTUBHOTO U HEOJHO3HAY-
HOTO TOJIKOBAHHS; KOHKPETHOCTh U3JIOKEHUS PE3YIHTATOB pabOThI; HEIOMYCTUMOCTD
BKiroueHus B 113 (6e3 He0OX0aUMOCTH) JTOCIOBHBIX (HOPMYJIMPOBOK, 3aMMCTBOBAH-
HBIX U3 JIUTEPATYPHBIX UICTOUHUKOB.

Crpanuibl Texcra [13, wumoctpaiuu u pacnedatku ¢ 9BM 10mkHBI COOTBET-
ctBoBaTh hopmaty A4 o 'OCT 2.301.

[13 momkHa OBITH BHIIIOJIHEHA B BUJE pacledyaTkd KOMIBIOTEPHOro Habopa Ha
OJIHOU CTOpoHE Oesoil Oymaru depe3 mnojiaTopa uHTepBaia (42 CTpOKM Ha CTPAHMIIE,
62 — 66 3HAKOB B CTPOKE, BKJItOUas MpoOesibl Mexay ciioBaMu). JlomyckaeTcs, B BUIE
uckitouenus, opopmienue [13 oT pyku, mpu 3ToM BbhICOTa OYyKB U HUQP TOJDKHA
ObITh HE MeHee 2,5 MM, OHH JIOJKHBI ObITh HAIMMCAHBI YE€TKO, )KEJIATeIbHO YEPHBIMU
YepHWIaMy WK nacTtoi. [1omst ocTaBisSIIOT CO BCEX YETHIPEX CTOPOH JIMCTA: pa3Mep
nesoro nois He meHee 30 MM, mpaBoro — He MeHee 10 MM, BEPXHETO — HE MEHee
15 MM, HMKHETO — HE MeHee 20 MM.

OrneyaTky, OMUCKHA U Tpaduueckrue HETOUYHOCTH MCIPABISIOT MOJYUCTKON WIIH
NOJIKpaIllMBaHHEM OeJIo Kpackoll M HaHECEeHHEM Ha TOM € MeCTe MPaBHIBHOTO
CUMBOJIA.

3aromnoBku paszaenos 13 pacmonararoT B cepenHe CTPOKK 0€3 TOYKH B KOHIIE U
BBITIOJTHSIOT MPOMUCHBIMU (3arJlaBHBIMU ) OYKBaMU, HE TIOTYEPKUBAS.

3aroJioBKH MOIPA3/IeNIOB, ITYHKTOB U MOJITYHKTOB BBIITOJHSIOT C MPOITUCHON OYKBBI.

Ecnu 3aronoBok BKJIIOYAET HECKOJIBKO MPEJIOKEHUM, UX PA3ENSIIOT TOUKaMHU.
[lepeHocHI CIOB B 3ar0jI0OBKaX HE J0MYCKAaIOTCS.

Paccrosinue mexay 3arojloBKaMM M TEKCTOM JOJDKHO OBITh PAaBHO TPEM MEX-
CTPOYHBIM UHTEpPBAJIAM.

Hymepauyusa cmpanuy 113

Hywmepauus crpanun 113 gomkHa ObITh CKBO3HOM: MEPBOW CTPAHUIIEH SBIISAETCA
TUTYJIBHBIN JUCT, BTOPOU — 3aJaHNE HA IPOCKTUPOBAHUE, TPEThEN — aHHOTALUSA, YET-
BEpTON — cojepkaHue u T. A. Homep cTpaHuUlbl NPOCTABIAIOT apadckoil udpoi B
IPaBOM BEpPXHEM YTy 0€3 TOYKH B KoHIle. Ha TUTyIbHOM JMCTE U 3aJaHUU HOMEDP
CTpaHMIIbl He cTaBUTCs. MImocTpanuu U TaONMIlbl, PACTIOIOKEHHbIE HA OTAEIbHBIX
JUCTaX, BKJIIOYAIOT B CKBO3HYIO HyMEPALIMIO CTPAHHII.
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Hymepayus pazoenos, noopa3oenos, NyHKmoe u nOONYHKH 06

Texer I13 nensT Ha pazgenbl, KOTOpble HYMEPYIOT apaOCKUMU IU(PPaMH; TTOCTe
HOMEpa pas3jiea CTaBIT TOUKY. BBelleHHE U 3aKIIF0YEHNE HE HYMEPYIOT.

TekcThl pa3nienoB AT Ha MOJpa3ielibl, KOTOpbIe HYMEPYIOT apaOCKUMH LU -
paMH B Ipezesiax Kaxaoro paszaena. Homep noapasnena 10KEH COCTOATh U3 HOMEpa
paszenia 1 HoMepa mojipasjielia, pa3/IeIeHHbIX TOUKo. B KoHIIe HOMEpa mojipa3aena
CTaBST TOUKY, Hanpumep «2.1.» (mepBbiii moApa3aea BTOPOro pa3zieia).

TekcThl mopa3iesoB ACNAT Ha MyHKTHI, KOTOPbIE HyMEPYIOT apaOCKUMH LU }-
pamu. Homep myHKTa COCTOMT W3 HOMEPOB pa3zeia, MoJapa3jieiia U MyHKTa, pasJe-
JICHHBIX TOYKaMH, Hanmpumep «2.1.3.» (TpeTuil myHKT HNEPBOTO MOJpa3jiesia BTOPOro
paszena).

Hnnocmpayuu

Wnmoctpanuu (4epTexu, rpaduky, CXeMbl) pacrojiaraloT HEeroCPEACTBEHHO MO-
CJie TEKCTa, B KOTOPOM OHU YIIOMHHAIOTCS BIEPBbIE, WM Ha cleayrollel crpanuie. Ha
BCE WUTIOCTPALIMU B TEKCTE JAOJAKHBI ObITh CCHUIIKH.

Nnmroctpanu HyMeEpyIOT HociieioBaTelbHO B npenenax Beeil 113. Kaxnas un-
JIOCTpalys JOJDKHA MMETh MOAPUCYHOUHYIO MOIIWCH, BKIIOYAIOUIYIO Ha3BaHHE U
Ipu HEOOXOJAMMOCTH, MOSICHSIONIME AaHHbIe, HanpuMmep «Puc. 4. Cxema moseit 1o-
nyckoB nocanku & 40H7/k6» wim «Puc. 5. Cxema 1mosei JoIyCKOB MOCAZ0K: a — C
3a3opom — I 40H7/g6; 6 — ¢ nHatsirom — & 40H7/r6x. [ToapucyHOUYHYIO TIOITUCH T10-
MEIIAT O WUIKCTpalMerd Wik cupaBa oT Hee. [locne moapucyHouHOW Haanmucu
TOYKA HE CTABUTCH.

Taonuuwi

[udposoit marepuan, kak nmpaBuiio, oGOPMIISIOT B BUe Ta0bmuil. Tabmuiry pac-
M0JIArat0T HEMOCPEACTBEHHO MOCJE TEKCTa, B KOTOPOM OHAa YIOMHUHAETCSl BIEPBBIE,
WIK Ha cheayromei crpanune. Ha Bce Tabnuubl B Tekere [13 10mKHbI OBITH CCHUIKH.

Tabnuiel HyMEPYIOT MocieoBaTeNbHO B TipeAenax Bcer 113. Homep TaGmuirs
YKa3bIBAIOT MEpe]l €€ Ha3BaHWEM, pa3MelllaeMbIM 10 IEHTPY HaJ TaOiulen, Hampu-
Mep «4. VIcXOIHbIE JaHHBIEY.

Dopmyni

@opMyJibl CIEAYET BBIAEIATh U3 TEKCTa B OTHAEIBHYKO CTPOKY. Bbllie u Huxke
(dbopMyIIbl OCTABISIOT HE MEHEe OJHOUM cBOOOHOM cTpoku. Dopmyibl B 113 HymMepy-
10T TIOPSAKOBOW HyMmepaleil B mpenenax Beeit [13 apabckumu mudpaMu B KPYTIIbIX
CKOOKax B KpaifHEM ITpaBOM MOJIOKEHUH Ha CTpOKe, Hanpumep, (13).

[TosicHeHnus 3Ha4Y€HUI CUMBOJIOB U YHMCIIOBBIX KOA(D(PHUIIMEHTOB MPUBOJIAT B all-
JUKALMKA HETOCPEJICTBEHHO MO0JT (OpMYJIOi B TOM ke MOCIeI0BATEIbHOCTH, B KaKOM
OoHM AaHbl B popmyiie. IlepByto CTpOKY HaUMHAIOT CO CJIOBa «rae» 0e3 BOETO4Ms,
Harpumep:

«T=axi,
rae T — monmyck pa3mepa, MKM; @ — YHCJIO €UHHUIL JOIMYCKa; i — €IMHHIIA JOITYCKa,
MKM.
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Ccoinku

Ccbuiku B Tekcre [13 Ha nuTepaTypHble UCTOYHUKU O0O03HAYAIOT MOPSIIKOBBIM
HOMepOoM OHOIMOrpadUuecKoro CrucKa, BbIJICICHHBIM KBaJIpaTHBIMU CKOOKaMu, Ha-
npumep: [27], [S1] u T.10.

CchUIKM Ha WUTIOCTpAIlMU U TaOJMIBl YKA3bIBAIOT UX MOPSIKOBBIM HOMEPOM,
HaIlpUMeEp « ... Ha PUC. 5», « ... B Ta0a. 16». B MOBTOPHBIX CChUIKAax Ha TaOIUIIBI U
WUIIOCTPAllMd  CIEAYET YKa3blBaTh COKPAIIEHHO CJIOBO «CMOTPHU», HalpHUMED
«CM. Tad. 4».

Tumynvnwtit 1ucm

Turynbublit auct 113 KypcoBoit paboTsl 0OPMIISIOT, KaK MOKa3aHO B MPUIIOKeE-
HUH 2.

Annomayusn

AHHOTaIus opopMIIsieTcs Mo cienytouieit cxeme (mpui. 3):

- (hammnust icnoOTHUTENS pabOTHI;

- cBenenust 00 ooveme [13 u uncne wuTrocTpanuii B Hel;

- yucno yeprexei popmarta Al B rpaduueckoil yuactu paboThI;

- HAMMEHOBAaHME BY3a, T'0J1 BHITIOJHECHHUS;

- TekcT aHHoTauu (o6vemom 0,5 ... 0,8 cTpaHUIBI), OTPAKAIOIIUNA CYITHOCTD
BBITIOJTHEHHBIX Pa3padOTOK.

CnoBo «AHHOTALUA» numyt nponucHbIMU OykBamu. Bes aHHOTamms pac-
[I0JIAraeTcsl Ha OJTHOW CTPAHUIIE.

Bbuobnuozpagpuueckuii cnucox

bubnumorpaduyecknii CMCOK TOJDKEH BKIIOYATh BCE WCIIOIH30BAHHBIE MCTOY-
HUKH, KOTOPBIC CIIEAYET pacrojarath B aipaBUTHOM MOPSIIKE.

Huxe mpuBeseHsl mpuMepbl HauboJee 4acTo BCTPEUAIOIIUXCsl B paboTax Ouo-
muorpadudeckux onucanuii (mo 'OCT P 7.0.5):

1. Oonomomnoe uzoanue

1.1. Knucu 00nozo —mpex asmopoe
Kpeutosa I'.JI. OcHOBBI cTaHmapTu3anuu, cepTUPUKAIUU U METPOJIOTHH : yU4eOHUK
JUTS BY30B. — 3-€ u31., nepepad. u gom. — M. : KOHUTU-JJAHA, 2007. — 671 c.
CepreeB A.I'., JlateimieB M.B., Tepereps B.B. Merponorus, crangaprusanus, cep-
tudukanus. — 2-e u3fl., nepepad. u gon. — M. : Jloroc, 2005. — 560 c.

1.2. Yemwipex u 601ee aemopos

AxTHUBHBIN KOHTpOJb pazmepoB / C.C. Bonocos, M.JI. llnelidep, B.E. ProMmkun
[v np.] / mox pex. C.C. Bonocosa. — M. : MammHocTtpoenue, 1984. — 224 c.

2. Mnozomomnoe uzoanue

2.1. Hzoanue 6 uenom

[Taneit M.A., PomanoB A.b., bparunckuii B.A. /fonyckn u mocagku: CrpaBoy-
HUK : B 2 4. — 8-e u3n., nepepad. u non. — CIIO. : [Monurexnuka, 2001. — Y. 1 —
576 c., 4. 2 — 608 c.



14

2.2. Omoenvnulit mom

[Taneit M.A., PomanoB A.b., bparunckuii B.A. /fonycku u mocajaku: crpaBoy-
HUK : B 2 4. — 8-¢ u31., nepepad. u gorm. — CII6. : [Tomurexnuka, 2001. — Y. 1. — 576 c.

Hpunosxncenusn

[Tpunoxenus opopMisatoT kak mpoaopkenre [13 Ha ee mociemyonmx cTpaHu-
1ax, pacrosiaras NpUJIOKEHHUs B MOPSIKE IMOSBICHUS HA HUX CCHUIOK B TEKCTE OC-
HOBHOM yactu [13.

Kaxnoe npunoxxeHue JOKHO HAYMHATHCS C HOBOM CTpaHUIIBI U UMETh COJIEp-
JKATEJbHBIN 3aroJIOBOK, HaleyaTaHHBIM MPONUCHBIMU OykBamu. B mpaBoM BepxHeM
YTy HaJ 3aroJIOBKOM IponucHbIMU OykBamu neuyaTtaroT ciioBo «[IPUJIOKEHUEY.

Ecmu nmpunoxenuii B 113 Gosee ogHOro, MX CcileayeT HyMEpOBaTh apaOCKUMHU
dpamMu TOpsIIKOBON HyMepaIue.

HNmeronuecss B TEKCTE MPWIOKEHUS WUIIOCTpAlldd U TaOMUIBI HYMEpPYIOT B
npeaenax Kaxaoro NpUIOKEHHUs.

Eounuywl puzuueckux eenuvun

PasmepHOCTh 01HOTO M TOTO e mapameTrpa B npeaenax I[13 gomkHa ObITH MO-
cTostHHOM. HenmpemeHHbIM TpeOOBaHUEM SIBJISIETCSL CTPOTOE COOJI0ICHHE BO BCEX Ma-
tepuanax kypcoBoi padotel ['OCT 8.417 «Eqununbl Gu3nUecKux BETUYUH». ITOT
CTaHAApT PETIaMEHTUPYET U MpaBujia HAMMCAHWUS 0003HAYCHHUHN €UHUIl, HEKOTOPHIC
U3 KOTOPBIX MPUBEIAECHBI HUXKE.

B 0603HaueHunst eAMHUIIBI TOUKY KaK 3HaK COKpamieHus: He cTaBaT. O003HaueHUS
€UHUILl CJIeAYeT MPUMEHSTh IMOCIE YMCIOBBIX 3HAYEHWUW BEJIWYMH U TMOMEIIATh B
CTpOKy ¢ HUMH (0e3 mepeHoca Ha CISAYIONIYI0 CTPOKY). Mexy mocnennei mudpoit
guciia ¥ 0003HAaYEHHUEM €JIMHUIIBI CIeAyeT OCTaBIATh mpoben, Hanpumep: 100 xBr;
80 %; 20 °C. MckiroyeHUE COCTaBIISIIOT 0003HAUEHHU B BHJE 3HAKA, IMOJHSITOTO Hal
cTpokoit (...°, ..., ..."), mepea KOTOpbIM MPOOET HE CTaBUTCSI, Harpumep 15°.

[Ipu Hanmuuuu nEeCITUYHON APOOM B YMCIOBOM 3HAUYEHUU BEJIMYMUHBI 0003HAYE-
HUE€ €JIMHUIIBI CIEAyeT MoMelaTh nocie Bcex uudp, Hanpumep: 432,06 m; 5,758°
uim 5°45'28".

[Ipu yka3aHuu 3HaAYEHUN BEIUYUH C MPEACIIbHBIMU OTKIOHEHHUSIMU CIEAYET 3a-
KITFOYaTh YUCJIOBBIC 3HAYCHHUS C MIPEACIbHBIMU OTKJIOHEHUSIMU B CKOOKH U 0003HaYe-
HUE €JMHMIIBI TOMEIIATh MOCe CKOOOK MM MPOCTaBISATh 0003HAUCHUS €TUHUIL TTO-
CJIE YMCIIOBOTO 3HAUYEHUS BEJIWYUHBI U TOCJE €€ MPEeACIbHBIX OTKJIOHEHUMU, HaAIpH-
mep: (100 £0,1) kr; SOH =+ 1 H.

JlommyckaeTcsi mpUMEHSITh 0003HAYCHHS €IMHMI] B 3ar0J0BKax rpad u B HauMe-
HOBaHHMH CTPOK (OOKOBHUKAX) TaOIHIl, HAITPUMED:

Pacuetnas croitkocts Tp, [Tomaua So, Temnepatypa
Ckopocts V, M/c
MUH MM/00 pesanus 0, K
7,5 2,46 0,6 1320
25 2,92 0,03 1070




15

BykBeHHble 0003HAYEHUS €UHUII, BXOISIINX B MPOU3BEACHUE, CIEAYET OTIe-
JSATh TOYKAMHU Ha CPEJIHEH JMHHMM, KaK 3HAKaMW YMHOKeHUs1, Hanpumep: H-M; A-M;
ITa-c.

B OykBeHHBIX 0003HAYEHHUSX OTHOIICHUW €IWHUI] B KAaUeCTBE 3HAKA JICJICHUSI
JIOJIKHA TIPUMEHSATHCS TOJIBKO OJ[HA YepTa: Kocas Wiv ropu3oHTaibHas. Jlomyckaercs
MIPUMEHATh 0003HAYCHUS CIMHMI] B BUJIC MTPOU3BEACHUS 0003HAYCHUM CIMHMII, BO3-
BEJICHHBIX B CTENEHb (MOJOKUTENIbHYIO WIIK OTpULIaTeNIbHY10). [Ipy nprMeHeHnu Ko-
COil uepThl 0003HAUCHUS €ANHUI] B UUCIHUTENIC U 3HAMEHATeNe CIEAYET 3aKo4arh B

ckob6ku. [Ipumepsr: Br-m™?; K'; BT/(M2 -K).
1.4.2. Odbopmnenue rpaduueckux pazpadoTok

I'paduueckyro yacTh KypcoBOM pabOTHl BBIMOIHSIIOT B COOTBETCTBUU CO CTaH-
naptamu ECKJI.

HckimtodeHne COCTaBISIFOT CXEMBI TTOJICH JOMYyCKOB TIOCAI0K M KaIMOPOB, a Tak-
&Ke TpavK U3MEHEHUS 3aBUCUMOTO JOIMycKa (POpMbI, PACIIOI0KEHHS WIH KOOPAUHU-
PYIOLIETO pa3Mepa MOBEPXHOCTEN, UX OCEH WIIM IUIOCKOCTEW CHUMMETPHH, KOTOPBIE
BBITIOJIHSAIOT B YCJIIOBHBIX MacilTadax, 00eCcrneynBarouX HArJIAIHOCTh BbIOJIHEHHBIX
pa3paboToK.

['padpuueckyro yacTb KypcoBOil paOOTHI BBITIOJIHSIOT C IPUMEHEHHEM rpaduye-
ckux cpeactB OBM Ha mmcrtax yeptexxHou Oymaru: 1 nmuct dopmara Al (594 x
841 mm) u 1 muct dpopmara A2 (420 x 594 mm).

[Tpu HEOOXOAMMOCTH IOMyCKAeTCs BBHIIIOJIHEHUE OTJCIbHBIX 33JaHUN Ha JIHCTaX
dopmara A3 (420 x 297 Mm).

B Buze ucknrouenus rpaduueckas 4actb padOThl MOKET OBITh BBIIIOJTHEHA «OT
PYKH» KapaHJalloM WIH TYIIbIO (TOJbKO Ha ¢popmarax Al u A2).

[Ipumep KOMIOHOBKH JIMCTOB MOKa3aH B MPUWIOKEHUU 4, oOpa3ell BBIIIOJHEHUS
YIJIOBOTO IITaMIIa — B MPUJIOKEHUU 5.
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2. PACYET M BBIBOP TIOCAJIOK I''TAIKUX COEIUHEHUI

2.1. Bb100p nmocaiok MeTOAaAMM AHAJIOTMH U MOX00M I

['mankue coenuHeHusi — HauOoJiee PaCIpPOCTPAHEHHBIE COCIUHECHUS JeTaliei
MaIliH U TPUOOPOB caMoro pazHooOpa3Horo HazHadyeHus. [locagku B Takux coeiu-
HEHUAX, B 3aBUCMMOCTH OT Ha3HAUCHMS MAIIMHBI M CTEIIEHU OTBETCTBECHHOCTH CO-
eAMHEHUN, Ha3HAYaI0T Pa3IMYHBIMU METOJAMU: aHAJIOTHH, MTOJO00MS WU PACUCTHBIM,
YMEHHE TI0JIb30BaThCS KOTOPHIMU — HEMPEMEHHOE TPEOOBAHUE K BBIITYCKHUKY MaIllH-
HOCTPOHUTEJIbHBIX HAIIPaBJICHUN BY30B.

[Ipn KOHCTpPYHpPOBAaHUHU M3 (MalIiH, TPHOOPOB U Ap.) M OOJBIITUHCTBA
COCIMHCHHUM JeTalie IMMocagKH Ha3HAa4Yal0T MCETOJAaMH aHAJOTHU M II0J00us
[1,2,7,8, 13].

[Tpn HazHaueHuu nocanok ciuenayer noMHuth, 4to ['OCT 25347 «ECK/. Ions
JIOTIYCKOB U PEKOMEHAYEMBbIC MOCAAKW» MPEeAyCMATPUBAET MOCATKU B CHUCTEME OT-
BEpPCTHUS U CUCTEME Bajia, IPUYEM CHUCTEMa OTBEPCTHUSI SIBISETCS MPEANOUYTUTEIHHOM.
ITocagku B cucteme Bajla UCHOJIB3YIOT JIOCTAaTOYHO PEAKO, TaK KaK 3TO MPUBOJUT K
YBEJIIMUCHUIO 3aTpaT Ha MPOU3BOJACTBO JeTajed W MamuH B 1eaoM. OCHOBaHUS K
MPUMEHEHMIO CUCTEMBI Bajia IPUBEAEHHI B [2, 7, 8, 13].

[Ipy Ha3HAueHUM MOCAJAOK METOJAaMU aHAJIOTUU M MOJ00HUS CJIeAyeT B MEPBYIO
odepeab UCIOJIB30BaTh MPEANOUYTUTENIBHBIE MOJISI JOMYCKOB UM MOCAIKH, BBIJCICHHbBIC

. N H7
B CTaHJApTE U B CIPABOYHOW JIUTEpaType paMKoOW (KBaIpaTHbIMH CKOOKaMH) [ﬁ ,
_H7* H7
3BE3/10YKOU WK IWPUPTOM F

IIpyn HEOOXOAMMOCTH MOKHO HCIOJIb30BaTh IMOCAJKH, HE SBIIAIOIIMECS IPE-
HOYTUTENBHBIMH, @ OTHOCSIIHUECSA K IPYIIE PEeKOMEHAYEMbIX (Hampumep, rmocajaka ¢
3a3opoM H9/f8 B NOIUIMIHUKE CKOJBKEHUS MHOTOOMOPHON KOHCTPYKIIUU KOPOOKH
nepeaay, nocaaka ¢ Hatarom H8/u8 nns 3ampeccoBKU BTYJKH B CTYNUILy CBOOOHO
BpAIAIOIIETrocs 3y04aToro Kojeca).

B uckmrouuTenpHBIX ciydasx Ui 0003HAYEHUs MOCaJO0K MCIHOJIB3YIOT AOMOJI-
HUTENbHBIE MOJS J0MycKoB, npeaycmorpennbie 'OCT 25347 (manpumep, nojie Jo-
nycka R8 B nocanke G10R8/h8, npumensiemoii 1uis ycraHoBku mtudra 2.10 x 60).

Kpome Toro, MoxxHo HazHauaTh KOMOMHUPOBAHHBIE MOCAJKH, B KOTOPBIX MOJIS
JIOIyCKOB OTBEPCTUS U BaJla BBIIIOJHEHBI B PAa3JIMYHBIX CUCTEMAX WIH (M) OTJIMYAIOT-
Csl TOYHOCTHIO OOJIee ueM Ha JiBa KBajauTeTa (Hampumep, nmocaaka D9/ké nns ycra-
HOBKH Ha BaJl pacIIOPHOMN BTYJIKU MEX]y BYMs HNOJIIMITHUKAMH KaueHNUs).

[Tpy BBINOTHEHUH COOTBETCTBYIOLIEIO 3aJlaHUsl KYpCOBOM pabOThI B COEIUHE-
HUSIX JeTaledl Ha3HayaloT MOCAJKHM METOAaMHU aHaJOrMy WA TOJ00Hs, TPUBOIST
KpaTKoe 000CHOBAaHUE WX BbIOOPA, pACCUUTHIBAIOT KOJUYECTBEHHBIE XapaKTEPUCTUKH
3TUX MOCAJOK.
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HCXOI[HBIMI/I JaHHBIMU JJISI BBINIOJIHCHUA 3aJIaHUA ABJIAIOTCA BblIaBACMBIC IIPC-
moAaBaTCJICM 4YCPTCIK U3ACIINA UJIIN €TO COCTaBHOM qaCTH, OIIMCAHUC YCTpOﬁCTBa n3-
ACJINA 1 yCIIOBH:A €TI0 SKCILTyaTallhuu.

3a)1aHHe BBITIOJIHAIOT B HpI/IBeI[eHHOI\/’I HMOKC ITOCJIICA0BATCIBHOCTH.

— W3yyator ciyx’eOHOe Ha3HAYEeHHE U3/EIINs U €r0 KOHCTPYKLHIO.

— OnpenensroT xXapakTep 3aJaHHbIX COEJIMHEHHMH (COEIMHEHHE — IOJBHIKHOE
WIA HETOABU)XHOE), TpeOYyEMYI0 TOYHOCTh LIEHTPUPOBAHUS, HAJIUUUE UM OTCYTCT-
BUE JOIOJHUTEIBHOIO KPEIUICHUS NETAJIEW WM IUIOHKU, NEPEHArOIIEH KPYTALIUN
MoMeHT. Mcrionb3ys cxemy Ha puc. | AaloT KaueCTBEHHYIO OLEHKY TpeOyeMbIX 3a30-
POB WJIH HaTArOB (HapHUMeEp, «COEAUHEHUE C OOJIBIIMM 3a30POM», «COECIUHEHUE IO
NEePEeXOJHOM MOCaaKe C MPEUMYLIECTBEHHBIM 3a30pOM», «COEAMHEHUE C HEOOIbIINUM
HATATOM» U T. II.).

Xapakrep COCITUHEHUS

S He
w0 &
i\oﬁg’q&% O%)'@‘r
000
Hanuuue
TouHOCTH
JOIOJHUTEIBHOIO
LIEHTPUPOBAHUSA
KpENJICHUA
5 &
> <
ITocanka ITocangka Hamuuue mmonkn
TounocTh
C MaJbIM ¢ OOJIBIIINM TUISL TIepeauu
IICHTPUPOBAHUS
3a30poM § 3a30pom KPYTSIIl. MOMEHTA
=
& 2 Ky G
% s,
&
TouHOCTH
HCHTPH- ITocanka I
ocajka
[Mocamaka POBAHHA nepexo - . A
c Has UIN
OOJIBIIINM
HATATOM [MOCcajKa C
3a30poM
N 3a30poM
a S
Smin - 0

Puc. 1. Cxema k BBIOOpY MOCaZOK METO/IaMU aHAJIOTOB U TIOJJ00US
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— HaxonsT onucanusi mocajgok, OTBEYAIOIIUX YCTAaHOBJIICHHBIM TPEOOBAHUSIM B
y4yeOHOM nocobuu [7], 1100 B CIpaBOYHOM WU IPYrodl HAyYHO-TEXHUYECKOM JuTe-
patype [3, 8 u ap.], U3y4aroT XapaKTepUCTUKU U 00JIACTH MCTOJIb30BAHMS ITHX MOCa-
JIOK, UCIIOJIb3YsI METOJ1 MO100MsI, BRBIOUPAIOT MOCAKU JJIsi COSTUHEHUH JieTanei B 3a-
JAHHOM m31enuu. [[ns HazHauyeHHs] MOCaJOK MOYKHO HMCIOJIb30BaThb U METOJl aHAJIO-
TUH, €CIIM B METOJMYECKOW WM HAYYHO-TEXHHUYECKOW JUTEepaTrype OyIyT HaleHBI
MpUMEpPbl KOHCTPYKIIUI, aHAJIOTUYHbIE KOHCTPYKIMU 3afaHHoro uzaenus. Ecnu ogna
U3 JieTajgel COeIMHEHUsI — cTaHAapTHas (KOJIbIIO MOAMIMIHUKA, ITU(DT, OCh), TTOCAI-
KM Ha3HA4YalT, UCIOJIb3YSl PEKOMEHIAIuu, IPUBEJICHHbIEC B pa3jaeiax 4, 7 yueOHoro
nocoous [7].

— [IpaBUiIbHOCTH Ha3HAYEHUA MOCANOK B 3aJIAHHOM M3JIEJIMUA COIJIACOBBIBAIOT C
npernojaBaresneM, mocie 4ero Ha juctax ¢popmara A4 uinn A3 BeIYEPUNBAIOT U3/IEITHE
WIH €T0 YaCTh U MPOCTABIIAIOT YCIOBHBIE 0003HaYeHus nocanok mo 'OCT 2.307.

— B 113 npuBoasT 000CHOBaHMS BEIOPAHHBIX MOCAI0K, HAPUMED:

«CoenuHenne mToka 7 W Ha-
MPaBJSIONIEH BTYJIKU 8 — TOJBUXK-
HOE, TOYHOCTh IIEHTPUPOBAHUA Je-
Tallei — BbICOKas. Hasznawaem 1o-

W 55, W T~
D40H7/p6

N

Calky C 3a30pOM B CHUCTEME OTBEp-
= —% ceme— = crusa J40H8/f8» wim «Coenunenue
BTYJKU 4 (puc. 2) ¢ OCblo 5 — MoA-

D30HS8/h8 o 30p9mg BwkHOE. OCh 5 — CcTaHIapTHOE M3/e-

©30F8/mg Tme ¢ monem nomycka h8. Hasnaua-

! eM mocanaky ¢ 3azopom J30F8/hS.
' ‘\ [Tocagka Ha3HaueHa B CUCTEME Baja,
A

g
%.

TaK KdK IJiagkKas OCb COIIpATracTcsa C

3 / \ ' ‘

| BTYJIKOM 4 ¥ BWIKOHU 3 MO ABYM pa3-
2 - ‘T‘ - HBIM TIOCaJKaM, COOTBETCTBEHHO C
> \ 3a30pOM U HATITOM».

— Crpodr cxemy mnojei gomyc-

KOB OTHUX IIOCAAOK; pPAaCCUUTBLIBAIOT

MpCACIIbHBIC PA3MCPLI I[eTaJ'IGI‘/'I CO-

E==
2| eMHEHU (OTBEPCTUM W BaJOB), UX

50HY/e9 JIOITyCKH, MPEACIbHBIC 3a30pbl HIIU

(1) Hataru, AOmycku mocajaok. Jls
Puc. 2. Ilpumepsl nocagoK B COEAMHEHUSX eTanei

000MMBI TPY30MOTbEMHOTO0 MEXaHU3Ma!
1 —monBecka; 2,5 — ock; 3 — BHIIKA; OPCUMYILICCTBECHHOCTh IOSBJICHUSA B
4 — BTyJKa; 6 — IIaHKa; 7 — KOJBIIO; 8 — POJIUK

MNCPCXOAHBIX ITOCAAOK OIIPCACIIAIOT

MOCaJKe 3a30pa WM HATsra, Mpel-
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noJiarasi, 4To pacrpeeseHue pa3MepoB JeTajel MPU UX U3rOTOBIEHUHU MMOJUUHSAETCS
HOPMAJIbBHOMY 3aKOHY [8].

Ilpumep 1

Heo6xo1uMo Ha3HAYUTh MOCAAKY B COSTMHEHUH BTYJKHU 4 U pOJIMKa 8 000UMBI
rpy30M0IbEMHOT0 MEXaHU3Ma (CM. pucC. 2).

Brynka 4 sBisieTcsl BKJIQJBIIIEM MOANIMITHAKA CKOJIBKEHUS W HEMOJBUXKHO, O€3
JOTIOJTHUTEILHOTO KPETUICHUsI YCTaHOBJIEHA B pojiuK 8. TOYHOCTh LIEHTPUpPOBAHUS Je-
TaJIel — BBICOKAs.

JIist MCKITFOYeHUST HeXKeNaTeIbHbIX AehopMaIlfii TOHKOCTEHHOM BTYJKH 4 U CO-
OTBETCTBYIOILIETO YMEHBIIICHHS 3a30pa B MOIIIUITHUKE CKOJIBKECHHSI HA3HAYAEM MOCAJIKY
C MHUHHMAQJIBHBIM TapaHTHPOBAaHHBIM HATATOM B cucteme otepcrusi Y40H7/p6
(puc. 3).

[IpenenbHbIE pa3MepPbl OTBEPCTHS:

Dmax = 40,0 + 0,025 = 40,025 mm;

Dmin= 40,0 +0=40,0 mm.

Jlonyck oTBepCTHA:

TD = Dmax — Dmin =40,025 —40,0 = 0,025 mm.

[IpenenbHbIE pa3Mepsl Baja:

dmax= 40,0 + 0,042 = 40,042 mwm;

dmin = 40,0 + 0,026 = 40,026 mMm.

Jomyck Bana:

Td = dmax — dmin = 40,042 — 40,026 = 0,016 Mm.

MaxkcuMabHbIN HATAT:

Nmax = dmax — Dmin = 40,042 — 40,0 = 0,042 Mm.

MuHuMaNnbHbBINA HATAT:

Nimin = dmin — Dmax = 40,026 — 40,025 = 0,001 mm.

Jlonyck nmocajaku:

T(S, N) = Nmax — Nmin=TD + Td = 0,042 — 0,001 = 0,025 + 0,016 = 0,041 mm.

Cpennuii HaTT:

Nm = (Nmin + Nmax)/2 = (0,042 + 0,001)/2 = 0,0215 mm.



+42

N, min
=
(=)

—

+26

+25 1

+

T

N
Nmax

Puc. 3. Cxema noneii 101mycKoB NOCaIKU
J40H7/p6

2.2. PacyeT 4 BBIOOP MOCATOK C 3230POM B NOAIIUITHUKAX CKOJIbKEHUSA
2.2.1. OCHOBHBIE TI0JIOKEHUS

OnnuM 3 HamboJee PaclpOCTPAHEHHBIX THUIIOB OTBETCTBEHHBIX COCIUHEHHIA
SBJISIFOTCS COEIMHEHUS C 3a30pOM B MOALIMIHUKAX CKoOJbXeHUs. [logmunHuku
CKOJIB)KEHHSI JTOCTATOYHO IIMPOKO HCHOJB3YIOTCS B KOHCTPYKLMSAX MallMH U MeXxa-
HU3MOB, TaK KaKk OHHU B psJE CIy4yacB OOECIEUMBAIOT OOJIBIIYIO TOYHOCTb, BUOPO-
YCTOWYMBOCTD U JI0OJATOBEYHOCTh M0 CPABHEHHUIO C MOIIMITHUKAMU KaueHHUS.

[TpocTeiimnii MOAIMINUIIHUK CKOJIBKEHUSI MECTHOTO HAarpy’>KE€HUsl INpeacTaBiIsieT
co0oil BTyaky (Bkiaabim) 1 (puc. 4), BHITOJIHEHHYIO U3 aHTU(PUKIIMOHHOIO MaTe-
puasia, HanpuMmep, OpOH3bI, B KOTOPYIO C 3a30pOM YCTaHABJIMBAIOT Larndy Bana 2.
BTynky 3akperistor B KOpIyce NOJUIMIHUKA 3 W, Yalle BCEro, HEIMOCPEICTBEHHO
B KOpITyC€, paMe WM CTAaHUHE U3/IEIH.

Pa3nmnuaroT ruapoAMHAMUYECKUE, TUAPOCTATUYECKHE, a3POCTATUUYECKUE MOJ-
IMIUITHUKY CKOJIbXKEeHUA. MeTOAMKY pacyeTa U Ha3HAYEHHUS 3a30POB B TaKUX MOIIHI-
HUKax pa3nuyHbl. Hibke paccMoTpeHa MeToAMKa pacyeTa 3a30pOoB U BbIOOpA 1MOCaI0K
JUTSL TUAPOJMHAMUYECKHUX MOALIMITHUKOB MECTHOTO Harpy>KeHusi, HauloJiee MUPOKO

HCIIOJIB3YCMbIX B MAIIIMHOCTPOCHHNH.



3\%

a
_

j

Puc. 4. ITonqmUMImHUK CKOJIBLKEHUS

€max

0)

Puc. 5. Cxema OTHOCHUTEIBLHOIO IIOJIOXKE-
HUS Uandbl ¥ BKJIQJBIIIA MOAMIAITHUKA:
a — B TIOKO€; 0, 6 — TIPH YCTAaHOBHBIIIEMCS
pexxume paboTbl
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Pacder 3a30poB B TMAPOAMHAMUYECKUX MOJIIMITHUKAX OCHOBAH Ha HMCIOJIb30-
BaHUW TUJAPOJMHAMUYECKONW Teopuu cMmasku [1]. B cooTBeTCTBUU ¢ 3TOM Teopuei
HaJIM4YMe B COCIMHEHMH Lardbl Baja U BKIAJbIIIA ONPEIEICHHOTO 3a30pa MPUBOIUT
IIpU BpaIllEHUH Bajia K 00pa30BaHUIO MACIISIHOTO KJIMHA, CO3/IAI0IIEro IaBjieHue, mpe-
BBIIIAIOIIEE HArpy3Ky, U OOECIECUCHHIO KUIKOCTHOTO TPEHUs (TpPEHUSI C HAIUYHUEM
CJIOST KUIKON CMa3KH) MKy TPYIIMMHUCS TTOBEPXHOCTSIMU Tan(bl M BKIIABIIIA.

B cocTostHum nokos manda Baia moja IeMcTBHEeM COOCTBEHHOTO Beca U BHEIIHEH
HArpy3KH JISKUT HA HIDKHEHW oOpasyroled BKIaasima (puc. 5, @), MpakKTUYECKH MOJ-
HOCTBIO BBITECHSISI MAacJIO B 30HE MAaKCUMaJIbHOTO cOMmbKeHus: moBepxHocrend. Coeau-
HEHHE MMEET MAaKCUMAJIbHBIA SKCIEHTPUCUTET €max U OJHOCTOPOHHE PACIOJIONKEH-
HBII BBEPXY AMaMETPaIbHBIN 3a30p S.

[Tpu BpamieHuu Bajia B MOJIIMITHUKE Harnda yBIEKaeT BA3KOE MACIO, HAarHETaeT
€ro B CY’KHMBAIOILIYIOCS KIIMHOBYIO MOJIOCTh. BO3HMKAET THAPOAMHAMHYECKOE JaBJe-
HUe, O] IeUCTBUEM KOTOpOro mamnda Bajga HECKOJIbKO MPUIIOJHUMAETCS U CMENIaeT-
Csl B CTOPOHY BpalleHus, T. €. «BCIUIbIBaeT». C yBEIMYEHUEM YacTOThl BpallleHUs Ba-
Ja pacKJIMHUBAIOUIEE NEMCTBUE MACISHOTO CJIOSl YBEJIMYMBAETCSA, CO3JAETCS TUAPO-
JTUHAMHYECKOE JTaBJIICHUE, MPEBBIIIAIONIEE JEUCTBYONIYIO HA MOJUIUITHUK BHEITHIOK
Harpy3Ky M 3acTaBisioniee mamndy Baja TPUHATH IOJOXKEHUE, TOKa3aHHOE Ha
puc. 5, 6. IIpu yctaHoBuBILIEMCS pekUMe pabOThl HaArHETAIOUIEe JACHCTBUE MACIISIHO-
ro KJIMHA IPOJI0JIKACTCS U Bajl «IJIaBaeT» B CMa30YHOM Martepualie, MPaKTUYECKH He
W3HAIINBASCH.

MacnaHblii KJIMH B TUAPOJNHAMUYECKOM MOJIIUITHUKE B Ka)XIOM KOHKPETHOM
ciydae (pa3Mepbl U MaTepuajbl COMPAracMbIX JeTaneil, BeJIMUUHbI BHEIIHEH HArpy3-
KM ¥ 9aCTOTHI BpAIlleHHUs, BI3KOCTh Macia, pabodasi TeMreparypa u ap.) oopasyercs
B 00J1aCTH OTpe/IeICHHBIX 3a30pOB MEX 1y andoi Bajga v BKIAIAbIIIEM.

enpio pacuera siBNsi€TCS ONpEEICHUE BEIMYUHBI 3a30pa U BHIOOpA MOCAIKH B
COCIMHEHUH Han(bl ¥ BKIAIbIA THAPOJUHAMUYECKOTO MOAIIUITHUKA CKOJIbXKEHHUS,
o0ecrieunBaONINX HAIC)KHOE KUJIKOCTHOE TPEHHE B 3a/IaHHBIX YCIOBUSAX PaOOTHI.

Mertoauka pacuera ruJpoIMHAMUYECKOTO MOAIIUITHIKA CKOJILKEHUSI MECTHOTO
Harpy>kKeHHs IPUBE/ICHA HIXKE B COOTBETCTBUU C peKOMEHJauusmu [8].

[Tonoxxenne mnandsl BO BKJIAJBINIE MOJUIMIIHUKA OMPEACISIETCS MPU yCTaHO-
BUBIIIEMCS PEXKUME paOOThl B COCTOSTHUU PaBHOBECHS aOCOTIOTHBIM € U OTHOCUTEb-
HBIM Y = 2¢/8 skcueHTtpucureramu (cMm. puc. 5, 60). llanda u BrIagbI pas3aeieHbl
MEPEMEHHBIM 3a30pOM: B MECT€ UX HauOOJIbIIEro COMMKEHUs 3a30p paBeH M, HA
JTUaMETPaIbHO MPOTUBOMOJIOKHON CTOPOHE 3a30P Amax = S — Amin (S = D — d, t1e
D u d cOOTBETCTBEHHO JUaMETP OTBEPCTHUS BKIIAJIbIIIA U LAl Baja).

Jlns rapaHTHpoBaHHOTO OOpa3zoBaHusA 3a30pa Mmin HEOOXOTUMO 00ECTICUHUTH
TpeOyeMyI0 HECYIIyI0 CIIOCOOHOCTh MOIIIMIHUKA, T. €. €r0 CIIOCOOHOCTh CO3/1aTh B
3aIaHHBIX YCIIOBHSIX THUAPOJMHAMUYECKOE [ABJIEHUE, MPEMSITCTBYIOIIEE pPa3phIBY
MACJISTHOTO CJIOS TIOJT JICICTBMEM BHEIIHEW HArpy3KH.

CornacHo TUAPOJUHAMUYECKONW TEOPHUH CMa3KH, HECyIlas CIOCOOHOCTh MOJ-
IIUITHUKA 00€CTIEYNBAETCS, €CJIM BBIMOJHSIETCS yCIOBUE
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g6 N O
R=10° =0

€ -d - Cy, (1)

rae R — paguanbHas Harpys3ka, JeUCTBYOIIas Ha noAMKUNHUK, H; 1) — quHamuyeckas
BS3KOCTh HCIIOJIB3YyeMOTO JJisg cMa3ku Macna, Ila-c (puc. 6, 7); w = m-n/30, rae
N — 4YacToTa BpalieHus mandgsl, MI/IH_I; € — nnuHa mommmmHEMKA, MM; d — TUaAMETp
Bana, MM; Cp — KOX(DPUITMEHT HATPYKEHHOCTH MOJIIUITHUAKA; Y — OTHOCUTEIHHBIN
3a30p Yy = S/d.

60 \
Ma-cx10® \ h
50 \\ X// )
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40 \ \/ )
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Puc. 6. 3aBucUMOCTb TMHAMUYECKOU BSI3KOCTH T MHAYCTPUAIBHBIX U
TypOUHHBIX Macen oT Temneparypsl £ [1]: 1 — T-46; 2 — T-30; 3 — T-22;
4 -U1-20;5-U-12; 6 — U-8

U3 3aBucumoctu (1) cnegyer, uto st oOecreueHus: KUJKOCTHOTO TPEHUS KO-
3 PUIUEHT HArPyKEHHOCTHU JOJKEH ObITh PaBEH
10°-R -y y? @
_l]-u)-{’-d_p n: o’

Cr

re p — cpenaHee nasienue: p = 1 0° R /(£ -d),Ila.
[Tpu mocrosiunom otHoteHuu €/d xoaddunmrentT HarpykeHHOCTH Cgp 3aBHCHUT
OT BEJIMYUHBI OTHOCUTEIIBHOTO KCLIEHTPUCUTETA ). DTa 3aBUCUMOCTb UMEET BUJ [ 8]

C m
R 1 X 25
rn€c myympm, -— KOB(l)(I)I/II_[I/IeHTBI, IIOCTOAHHBIC 4 HOJAaHHOT'O OTHOIICHUA l’/d

(Tadm. 2).
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Puc. 7. 3aBUCUMOCTb TMHAMUYECKON BA3KOCTH 1| MOTOPHBIX Macell
ot temneparypsl £ [1]: 1 —M-12; 2 —M-8; 3 — M-6

2. 3nauenue k03hPUIMeHToB m; um, [§]

¢/d m; m, f/d m; m,
0,4 0,255 0,356 0,9 0,690 0,705
0,5 0,355 0,472 1,0 0,760 0,760
0,6 0,452 0,568 1,1 0,823 0,823
0,7 0,539 0,634 1,2 0,880 0,880
0,8 0,623 0,698

3aBucuMocTH (2), (3) MO3BOJISIOT HAUTHU BEJIMYMHY OTHOCUTEIBLHOTO YKCLIEHTPH-
CUTETA Y, ONPEACIAIONIETO TOIIIMHY MACISHOTO CIos Ry, (MM) (CM. puc. 5, 6):

S S

hminZE_eZE'(I_X)- 4)

[Tpu S = S,,m TOMIIMHA MACISIHOTO CJOS h,,;, UMEET HauOOJbIIee 3HAUCHUE,
obecrnieunBaroIiee HaJASKHY0 padoTy MOAIIUITHUKA (puc. §).

OnTuMalibHOE 3HAYEHUE NHUAMETPATBHOTO 3a30pa Sy, (MM) MOXKHO pacCcUuTaTh
10 3aBUCUMOCTH

()

MOJIYYEHHOM HCCIIEIOBAHUEM HA SKCTPEMYM 3aBUCUMOCTH (4), B KOTOPOW BEJIMYMHA Y
HaiiieHa 1o 3aBUCUMOCTM (2), (3).



h ,
min “ Sglln

h ’min

B \

A) min A) onm A) max A)

F
S min Smax
Puc. 8. 3aBHCHMOCTB TOIIUHBI MACISTHOTO CIOST Mmin OT THAMETpaILHOTO 3a30pa S [4]

Jns obecnieyeHus KUAKOCTHOTO TPEHUS B MOIIUITHUKE MACIISIHBIM CJIOW B ca-
MOM Y3KOM MECT€ HE€ JOKCH OBbITh pa3opBaH HEPOBHOCTSAMH IAr(bl M BKJIAIBIIIA
(cM. puc. 5, 8), 71 4ero HEOOXOMMO BBITIOJIHUTH YCIIOBHE

Roin = Ryerm = (Rzg + Rzp + Ag + Ay + Dy, + A3) - 107, (6)

rae h,,.,, — TOJNIIMHA MACIISTHOTO CJIOS, TP KOTOPOM 00€CIIEUNBACTCS KUIKOCTHOEC
Tpenue, MM; RzZ;, RZp — BbICOTa HEPOBHOCTEM IO JIECSATH TOYKAM COOTBETCTBEHHO
narndsl ¥ BKIAQABIINIA, MKM; Ag,Ap — TIONMPABKH, YYHUTHIBAIOIINE COOTBETCTBCHHO
BIUSHUE TIOTPEITHOCTH (OPMBI M PACIONOXKEHUS marndbl W BKIAMBIIIA, MKM;
A, 3, — TIOTIpaBKa, yYUTHIBAIOIAsl BIUSIHUE M3ruba Bajia, MKM; Ay — MOIMpaBKa, y4uu-
THIBAIOIAsl OTKJIOHEHMS JIC€HMCTBUTEIbHBIX 3HAYEHUW HArpy3KHU, CKOPOCTH, BSI3KOCTH
Maciia, paboueld TeMrnepaTypbl OT paCUETHBIX 3HAUCHHM, MKM.
JInst yrponieHus pacyera NpUHUMAKOT

Ryem = Koem*(Rzg + Rzp + 05)-107 (7)

rne k,.m — K0dQPUIMeHT 3amaca HaJAEKHOCTH IO TOJIIMHE MACISTHOTO CJOS;
Kyem=2.

Tonmuae MacasHorO CiNost R, ,, COOTBETCTBYIOT JIBa 3HAUCHUS JUAMETPATLHO-
ro 3azopa S (cM. puc. 8): MUHUMaJIbHO JOMYCKAEMBIN 3a30p S;,in U MAKCUMaJIbHO
JOMYCKAEMBIN 3a30P Spax- LIpU 3a30pax § < S;in WA S > S0 YCIOBUE KUJIKO-
CTHOTO TpeHUs Ryin = Ry, HE BBIIOJIHSACTCS.

3HaueHus S;in U Smax (MM) OINpenensioT U3 3aBUCUMOCTH (4), NpUHSB

hmin = hofc.m .
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g Mmnw-d - V1 w-d?)? —16p b3 myemw-d? (8)
B 4ph.7fcm ,

s = m;-n;-w-d’ +\/(m;-n,-0-d?)? — 16p -h,,,-m;-0;-w-d?
max — 4p-h

. O

rae 1;, 1, — IMHaMHUYeCKas BI3KOCTh Macja, COOTBETCTBYIOIIAsl CPEAHUM TeMIlepa-
TypaM CMa304HOTO CIOSA IPU S = S;pin U S = Siax-
[Tocanky B MOAIMIMITHUKE CKOJIBKCHHUS BBHIOMPAIOT C YYETOM YCIOBHM €ro JKC-

TUTyaTaluu, Ul 9er0 PACCYUTHIBAIOT (YHKIIMOHATHHBIC 3a30PbI Sgu-n, Sk 4 (MM):
F _ .
Smin - Smin - Ata (10)
F —
Smax - Smax - At - Ausm (11)

rae A; — nomnpaBka (MM), YYUTHIBAIOIIAs U3MEHEHHUE 3a30pa B pe3yJibTaTe TeMIiepa-
TypHBIX Iedopmaruii andsl U BKIaAbIIIA:

At= d- ((XD . AtD — g Atd ), (12)
rae op, Qg — KO3PGUIUEHTH JTUHEHHOTO PACHIMPEHUsT MATepUANOB BKJIAJbINIA H
angsl °C™! (rabm. 3); Atp, Aty — pPa3HOCTh MEXIy pabouell Temmeparypod t u
TeMIeparypoil pabodero npocrpaHcTBa npu coOopke t.s COOTBETCTBEHHO Ui BKJIa-
apima ¥ nandsl noamunuauka, °C; A,,, — NonpaBka, yUYUTbIBAIOIIAs YBEJIUYEHUE 3a-
30pa MpH U3HOCE OBEPXHOCTEHN BKJIAAbIIIA U HAN(BbI:

Ay.=2-(Rzy+ Rzp) 1073, (13)

rae Rz,, Rz — 3HadyeHus MmapaMmeTpa HIEPOXOBATOCTU MOBEpXHOCTE RZZ cooTBET-
CTBEHHO /IS Hanbl U BKJIAJbIIIA, MKM.

Kpome Toro, He0OX0AUMO yUHUTHIBATh, YTO NPHU MajbIX 3a30pax (y < 0,3) Moryt
BO3HHUKHYTh CAMOBO30YXAarolIMecs KoiaeOaHusl Bajia B MOJIIMITHUKAX.

Torpa, ¢ yderom cka3aHHOIO, YCJIOBHS I0J100pa MOCAAKH B T'MAPOJMHAMUYE-
CKOM IOJIIMUITHUKE CKOJIBKEHHUS PEACTABISAIOT B CIEAYIOIIEM BUJE:

Sglin = Sfr'lin ; Xmin = 0’3; Sznax < Sﬁwx- (14)

Pasnocts SE,,, — ST . Ha3BIBAIOT 3amacoM Ha W3HOC mnogmumauka T,
(cM. puc. 8), onpeAeAIONUM €ro JOJITOBEYHOCTh. Y BEJIMYEHHUE ATOTO 3amaca IMpUBoO-
JIUT K COOTBETCTBYIOIIEMY YBEIMUYCHHIO JOJITOBEUYHOCTH MOIITUITHUKA CKOJBKCHUS.

B kypcoBoif paboTe paccUUTHIBAIOT MPEACIBHO JIOMYyCTUMBIEC 3a30Pbl U BHIOU-
paloT COOTBETCTBYIOIIYIO MM CTaHIAPTHYIO MOCAAKY JUIS THAPOJIMHAMHYECKOTO
MOJIIITUTTHAKA CKOJBKEHUS, UCIIONB3Ysl UCXOAHBIC JTaHHBIE (TEOMETPUUYECKHE XapaK-
TEPUCTUKHU U yCIIOBUSA €ro SKCIUTyaTalliy) 10 BapUaHTy, YKa3aHHOMY B 3aJJaHUH.
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3. OU3UKO-MEXAHUYECKHUE XaPAKTEPUCTUKU MAaTEPUAOB [ 1]

Moayib Koopdumuent | Kospduiment nuueinoro
Marepuan
ynpyrocti E ITyaccona p pacIIupeHus o

Cranp yraepoaucras 2,0-2,1 0,24 — 0,28 11-12
Cranp nerupoBaHHas 2,1 0,25 -0,30 11-12
UyryH cepblit 0.8-1,5 0,23 -0,27 9-11

UyryH BBICOKOIIPOYHBIN 1,2-1,6 0,23 -0,27 10 =12
Bbpon3a onopsiHHas 0,75-1,24 0,32 -0,35 17 -18
bponza 6e3010BsiHHAS 1,05-1,2 0,32 -0,35 16 -18
JlatyHp MapraHioast 1,1 0,36 17-22
JlaTyHs anromuHueBast 1,0-1,05 0,32-0,34 17-22
AIOMHHHEBBIE CIUIABEI 0,70 -0,72 0,32 20 -26
MaraueBsl€e CILIaBEI 0,40 -0,45 0,34 24 - 27
TuTaHoBbBIE CILUIABLI 1,05-1,25 0,30 8—-10

2.2.2. Ilopaaok BBITIOTHEHUS 3aJaHUS

10°- R
£-d
— PaccuuThiBalOT 10 3aBUCUMOCTH (5) ONTUMAIbLHOE 3HAYEHUE TUAMETPATIHLHOTO
3a30pa Sonm-
— OnpenenstoT 1o 3aBucuMOcCTsIM (8), (9) nmpenenbHbIe 3HAUCHUS JTUAMETPAIIb-
HBIX 3230POB Snins Smax-
— Omnpenensitor no 3aBucumoctsim (10), (11) npenenbHble 3HaUYCHUS PYHKIIHO-

- OHpeI[eJDHOT BCIIMYNHY CPCOHETO JABJICHUA P =

HABHBIX JHAMETPANbHBIX 3a30pos Sk . SF

— BpIOMpalOT CTaHIAapTHYIO MOCAAKY C 3a30pOM Tak, YTOObI CPEJHUM 3a30p
ST = (8T in + STin)/2 ObUI 6:1M30K K ONTUMATBHOMY.

— [IpoBepstoT BeinosHeHue ycnoBuii (14). B ciydae HEBBINMOTHEHUS! OTHOTO WU
HECKOJIbKMX YCJIOBHUM MNOCAAKYy M3MEHAIOT. [IpeanodTurenbHOM CUHUTAIOT MOCAAKY,
o0ecreynBaonyo 00nblnii 3anac Ha u3HocC T,.

Ecnu HeT BO3MOXHOCTH BBIOpAaTh CTaHIAPTHYIO MOCAIKY, YIOBJIETBOPSIOIIYIO
ycioBusiM (14), KOppeKTUPYIOT pa3Mephbl NOAMIUITHUKA CKOIbXKEHUS, YBEIUUUBAs €r0
auametp wid 1nuHy. [loBTopHbie pacuersl P, S pnms Smins Smaxs Sﬁu-n, SE ax BHITION-
HAIOTCS ¢ omoibio DBM 1o nporpamme «ZAZOR», 610k-cxema anroputMa KoTo-
pOM IPUBEJICHA B IPUIOKEHUH O.

— IIpoBepsAIOT yCIOBUS CO3JAHMS SKMAKOCTHOTO TpeHHs mpu S =S1. u

S = ST .., JUIA 4Ero pacCUMTHIBAIOT 3HAUEHHS TONIIMHBI MACISHOTO CIIOS hopin, 1

hming :

h _ (Smin + A8 - (T = X7) _
min; — 2 ’

(15)
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ST in + At + Dysp) - (1 —
hminz — ( min Zusm) ( XZ) . (16)

3HayeHUs] OTHOCUTEIBHOTO SKCLEHTPUCUTETA X; U X, ONPEIEISIIOT U3 3aBUCH-
mMocTH (3) wiu 1o Tabi. 4 B 3aBUCUMOCTH OT BETMYMHBI KO PuIneHTa Harpy>XxeHHO-
cru Cg (ko3 puumentsl HarpykeHHOCTH Cg, 1 Cg, PaCCUUTHIBAIOT IO 3aBUCHMO-

T (2), IpUHUMAst COOTBETCTBEHHO Y, = ST /du v, = ST ax/d).

JKunkoctHoe TpeHme obecreumBaercs Tpu S = ST . | ecnu hin, = Rye, 1

mpu S = ST .., ecin hiin, = Ry (Bemuuuny h,.,, ONPENENSIOT MO 3aBUCHMO-

ctu (7)).

[Ipu oTpULIATENBHOM pPE3YyJIBTATE MPOBEPKHU YCIOBHUM KUIKOCTHOTO TPEHUS BbI-
NOJIHSIOT KOHTPOJIBHBIM pacyeT JOIMYCKAaeMbIX 3a30p0OB WM IPEAECIbHBIX 3HAYCHUI
TOJILUUHBI MacasHOro ciaost Ha OBM no nporpamMmme «ZAZOR», BBISBIAS U yCTPAHSS
JOTMYIICHHBIC paHEe OITHOKH.

Ilpumep 2

[Togmumauk cronbxenust nuametrpom mandsl d = 50 mm u gmuHOM £ = 50 MM
npeJiHa3HaYeH Ui paboThl ¢ YacTOTOM Bpamienus 1 = 1200 MUH' 1pH paHaibHOI
Harpy3ke R = 2 kH. Marepuan nandsl — ctans 45, BKIajslna — OpoH3a OJOBSHHAS
Bp. O10®1. Bricota HepoBHOCTEM TTPOPUIIS MO JECATH TOYKAM andbl ¥ BKIAbIIIA
COOTBETCTBEHHO paBHAa Rzq = 1,6 MkM u Rzp = 3,2 mxm. [loAMMIHUK CKOJbXKEHUS
pabotaet npu temneparype £ = 30 ... 35 °C, B kauecTBe CMa3KH HCIOIb3YETCS Mac-
7o uaayctpuanbHoe 12 (U-12). Temmepatypa pabodero mpocTpaHcTBa mpu cOOpKe
t=20"°C.

— OnpenensieM BEIUYUHY CPETHETO JTaBICHUSA:

2:10°-10°

= eee—— . 5
P= 55 ~ 8 10°Ta

— PaccuutsiBaeM yrioByr0 CKOPOCTb:

~3,14-1200

30 =125,6 pan/c.

w
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— Ilo 3aBucumoctu (5) pacCUMTHIBAEM ONTHUMAJIbHBIC 3HAYEHUSI TUAMETPATILHOTO
3a30pa Sonm . 151 3TOTO MO TAbIM. 2 OmpenensieM 3HaueHue kodpdunmenta m; = 0,76.
ITo puc. 6 gist 6OsbIIEH TeMnepaTypbl padOThl COEAMHEHUS U3 YKa3aHHOI'O B UCXO/I-

HBIX AaHHBIX auana3zoHa t = 50 °C HaxoauM AMHAMHYECKYIO BS3KOCTh Macya M-12
n: = 0,011 ITa-c.

0,011 - 125,6
Soum =50 o 0.76=0.057 nw

— Ilo 3aBucumoctu (7) ompenensieM TOJIIMHY MAciSHOTO CIJIOSl, IPU KOTOPOii
obecnieunBaeTcs KuaAKocTHoe TpeHue. [IpuanmaeM Kucm = 2, Ag = 2 MKM.

Hoem=2- (1,6 +3,2+2)-10°=0,014 mm.

— PaccuuthiBaeM no 3aBucumMoctu (8) u (9) npenesibHble 3HAUYCHUS JUAMETPATIb-
HBIX 3230pOB. J{JIs BBITTOIHEHUS BBIUUCICHHUM MO Tab. 2 onpenensieM Kod(p UIUEHT
m; = 0,76; 1o puc. 6 s MEeHbIIEH TemMIepaTypbl padOThl COSAMHEHUS U3 YKa3aH-

HOT'O B MCXOJHBIX JaHHBIX Auamna3zoHa t = 35 °C HaxoauM JTMHAMHUYECKYIO BSI3KOCTb
macia M-12 n, = 0,022 I1a-c.

0,760,011 -125,6- 50°
T 4.8-10%0,014

2
\/(0,76-0,011-125,6-502) ~16-8-10°:0,014%:0,011-0,76:125,6-50*

z = 0,046 mwm;
4-8-10°-0,014
_ 0.76-0,022-125,6-50° |
max 4-8-10°- 0,014
2
\/ (0,76:0,022:125,6:50%) — 16-8:10°-0,014%-0,022-0,76-125,6-50°
+ =0,202 mMm.

4-8-10°-0,014

— ITo 3aBucumoctsam (10) u (11) ompexnenseM npenenbHble 3HaU€HUS QYHKITHO-
HaJIbHBIX JIMaMETPAJIbHBIX 3a30poB. [ aToro no 3aBucumoctsim (12) u (13) onpene-
JsieM TompaBku Ay, W A;. YuuThiBas, 4To TeMiepaTrypa pabodero mpocTpaHCTBa
npu coopke t.s = 20 °C, HaX0UM pa3HOCTb MEXKIy HauOoJblIel pabouel Temmnepa-
Typol coeauHEHUss u Temmeparypoi cobopku Atp = Atz =50-20=30 °C.
ITo Tabn. 3 aJist BKIAbINIA U3 OJOBIHUCTON OpOH3BI HAXOAUM KOA(D(PUITMEHT TUHEH-
HOTO pacmmpeHns op =17,5-10°°C", mis umandsl U3 yrIepoamcToil cramm —
ay;=11,5-10°°C".
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Torpa
Ag=50-(17,5-10°-30 - 11,5:10°-30) = 0,009 mm;

Ays =2°(3,2+1,6):10° =0,01 mm.

YuurbiBasg pacCUUTaHHBIC IIONPABKHU, OMNPEACISIEM IPEACIbHbIE 3HAYCHUS
(GYHKIIMOHATBHBIX THAMETPATBLHBIX 3a30POB:

SE . =0,046—0,009=0,037 mm;  SF,4, = 0,020 — 0,009 = 0,183 Mm.

— Ilo T'OCT 25347 BbiOupaem CcTaHIApPTHYIO MOCAaAKYy, Y KOTOpOW
ST i =S, ST ax < SEax,acpennuii 3a30p ST, 6IM30K K Sopm. ITUM YCIOBH-
AM yzI0BIeTBOpsAeT nocanka & S0H7/e8, y xoropoii ST .. = 0,05 MM, ST, = 0,114 MM,
ST =0,082 mm.

0,050>0,037 (ST ;.. > SF . ); 0,114<0,183 (8T,0x < SEa0).
Ota nocazika o0ecreynBaeT JOCTaTOYHbIN 3aMac Ha U3HOC MOIIMITHUKA!
T, =0,183-0,114 = 0,069 mm.
— IIpoBepsiem ycnoBue ycTon4unBOil paboThl moamunHuka. s sToro ompene-

JII€M OTHOCHUTEJILHBIN 3a30p Y, U KOO()PUIMEHT HArPYKEHHOCTH noaumnuuka Cg,
JUIsl HAMMEHBIIIETO 3a30pa BEIOPAHHOM MOCAIKU:

0,050
vV, = W =0,001 mwm;
~810°-0,001°

Ch=—"— =0,579.
Ri—0,011-125,6

[To Tabmn. 4 nHaxomum % ; = 0,4. CnenoBaresbHO, ycioBue A ; = Ymin = 0,3 (0,4 > 0,3)
BBITIOJTHSAETCS.

— [IpoBepsiemM BBITIOJIHEHHUE YCIOBUHM KUAKOCTHOTO TPEHMSI, IJISl YETO PACCUUTHI-
BAEM 3HAYEHUS TOJLIMHBI MACISAHOTO CIOA Rypin ¥ Rpy, 1o 3aBucuMocty (15) n
(16). s aTOro onpenenseM 3HaY€HUsI OTHOCUTENIBHOTO JKCLEHTPUCHUTETA JIJIsl Hau-
MEHBIIIET0 U HAauOOJIBIIETO 3a30POB BHIOPAHHON MTOCAIKH.

x: = 0,4 (cM. pacuer BbllIE);

0,114
vV, = 50

8-10°-0,0023
CR” 021256

npu =0,0023 MM,

%2 = 0,65 (cMm. Tabn. 3);

(0,050 +0,009) (1 -0,4)
hpin, = 5 =0,018 mm;
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(0,114 + 0,009 +0,010) (1 —0,65)
min, = 2 =0,023 mm.

KuakoctHoe TpeHHe 0OecrneunBaeTcsl, TaK Kak
0,018 >0,014 - (hypin, > hyem);  0,023>0,014 - (Rpin, > hyem).

CrenoBaTelibHO, BhIOpaHHas mocanka J50H7/e8 obecrnieunBaeT »HUIAKOCTHOE
TPEHUE B MOJIIUITHUKE CKOJIbKEHUS TP 33/IaHHBIX YCJIOBUSAX €r0 SKCILUTYaTal|u.

— CtpouM cxemy IoJjiei T0MyCcKoB BeIOpaHHOM mocanaku (puc. 9). Ha cxeme yc-
JIOBHO TIOKA3bIBAEM ONTUMANIbHBIN 3a30D Sonm U 3amac Ha usHoc nands: T, 1 BKIa-
aeima T, (mpuanMaeM Tug = Tup = Tu/2).

5 V. L/ )
h /\/—
+ 0,02
+| H7
0 o)\ WKLLLLLL o~
l +| 218 F 3
- =l 2| S Smin= 0,037 S
= ? I % —_— ”E
”>< B~ E & E g
~ S | %)
§: Y\ 77777 %
-0,050 ¥ =
1l
»
8 = 2
2 ¢ A
(@)
Vo)
e 7 7777ZA
= Y7777

Puc. 9. Cxema nonei JomyCKOB K pacueTy MOCAIKH € 3a30pOM

2.3. PacueT 4 BBIOOP MOCAT0K € HATATOM
2.3.1. OCHOBHBIE TIOJIOKEHUS

HOC&I[KI/I C HaATATOM MpPCAHA3HAYCHbI B OCHOBHOM JIs IMOJYYCHHA HCIIOABUIK-
HBIX HCPA3bCMHBIX COG,HHHGHHfI, KaK ITpaBUJIo, oe3 AOITIOJTHUTCIIBHOT'O KPCIJICHUSA CO-
CANHACMBIX ,ZICTaHGﬁ. I[OHOJIHI/ITGHLHOG KPCIUICHUC COCAUMHCHHBIX C HATATOM ,IICTaJIGﬁ
HCIIOJIB3YIOT B MCKIIOYUTCIIbHBIX CJIyHadX IJIA ITOBBINICHUA HAACKHOCTH HCIIOABHIK-
HBIX COCI[HHCHHﬁ. OTtHOcuTEeNnbLHAS HCTIOABHUXKXHOCTD I[CTaJIeﬁ B COCAMHCHMUAX C Ia-
PAHTUPOBAHHBIM HATATOM oOecreunBaeTCs CHUIaMU TPCHU, BOBHNKAOMIMMHU Ha KOH-
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TaKTUPYIOIIUX MOBEPXHOCTSIX COEAMHSEMBIX JeTajed BCIEACTBUE HX Jedopmaiuu
npu cOOpKE COeTUHEHHUS.

CoeauHeHusl ¢ HATATOM MOJYy4YaroTCs Npu cOOpKe AeTaliel oA MpeccoM, ¢ Ha-
I'PEBOM OXBATHIBAIOIICH JleTaau (BTYJKH) WM OXJIAKJIECHUEM OXBAThIBAEMOU JETalIN
(Bama).

[Tocaaku ¢ HATATOM HAa3HAYAIOT METOJAMH AHAJIIOTHH M MOJ00Us, B COOTBETCT-
BEHHBIX COCIMHEHUSX — pacCUMTHIBAIOT [2, 7, 8, 13 u 1p.].

Pacuer nocanku ¢ HaTArOM CBOIUTCA K ONPENEICHHUIO:

— MUHUMAJBHO JIOIYyCKaeMOro HaTAra, 00eCneYnBaroniero MpoYHOCTh COSANHE-
HUS, T. €. OTHOCUTEJIbHYIO HEMOJBUXKHOCTH JIeTallel COCNMHEHUs MpU JACHCTBUU
BHEIIIHEW HArpy3Ku — OCeBOM cuiibl P, kpyTsamero Momenrta M., Wi UX COBMECT-
HOM JICICTBHH;

— MAaKCHMAJIBHO JOIyCKAEMOTO HATAra, ONPEAEISIEMOIO IMPOYHOCTBIO COEIU-
HSIEMBIX JIETAJIEH, T. €. CO3JAIOIIETO B MaTepUaIax COCAUHIEMBIX JAETalel HaIpsKe-
HUs, HE MPEBBILIAIONINE JOITYCKAaEMBbIE.

Pacuer BBINOJMHAIOT B MPUBEAECHHON HUXKE MTOCIIEA0BATEIBHOCTH.

— OnpenensioT 3HaueHNe MUHIMAIBHOTO pacueTHoro Hatsra NP . v

IIPY JIEUCTBUU OCEBOU CUIIbl P,

P C C
Noin=—3— -(—d+—D); 17)
m-€- f Ed ED
IIpU ACUCTBUM KPYTSIIEro MoMeHTa M
2-M Cqa C
N =~ (22422 ) (18)
n-d-€-f \E; Ep
IIPU OTHOBPEMEHHOM JiercTBun Py u M
NE, =Y d -(—"+—D> (19)
min n-f-f E; Ep/’

rne P, — oceBas cuna, H; M — xpytsamuit MomeHT, H-mm; d 1 D — HOMUHATBHBIH
JIMaMEeTpP COTPSATAEMBIX MIOBEPXHOCTEH COOTBETCTBEHHO Bajla U BTYJKH, MM (puc. 10);
€ — nyunHa coequuenust, MM; f — KO3 GUIIMEHT TPEHUS MPH pacipeccoBke (Tadi. 5);
E 4 v Ep — MOOynu yrpyrocTu MaTepualia COOTBETCTBEHHO Bajia U BTysku, MIla (cMm.
tabn. 3); C4 v Cp — kodhpuruentsr Jlsme:
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D,
Ca = H(—I;’)z—ud; (20)
- (F)
D 2
1+ |
Cp = (d2)2+up; @

- (z,)
d,
rne D, ud, — muameTp COOTBETCTBEHHO OTBEPCTHSI IMOJIOTO Bajia U HAPY>KHOH MO-

BEPXHOCTH BTYJIKH (cM. puc. 10), MmMm; pg ¥ pp — xkodddunuentsr [lyaccona mare-
pHaIoB COOTBETCTBEHHO Bajia M BTYJKHU (CM. TabI. 3).

N

d,

D,d

N

4

Puc. 10. Ockus coenuHeHUs
— OnpesensIoT 3HaueHue MaKCUMAaIbHOTO pacueTHoro Hatsra NE ., v

Ca Cp

N:’:wx=[l’max]'d'<E—d+E—D)- (22)

B kauecTBe [Pmax] MPUHUMAIOT HAMMEHBIIICE U3 3HaUCHUH [pg] ¥ [Pp].
Honyckaemoe napienue (MIla) Ha KOHTaKTHOM MTOBEPXHOCTH Bajia

D;\?
[pal=058 -0~ | 1-(Z1) | (23)
Honyckaemoe nasienue (MIla) Ha KOHTaKTHOM MOBEPXHOCTHU BTYJIKU
D \2
[Pp1=0,58" orp- [1—(d—2) ] (4)

r7ie Orq U Opp — MPEAE TEKyUYeCTH MaTepuaia COOTBETCTBEHHO Bajia M BTYJKH, MIla
(Tabm. 6).
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5. Cpennue 3HaueHus KOA(OPUIUEHTOB TPEHUS TOKOS MPU pacrpeccoBke [1]

Marepuan Koaddurment tpenns nmpu cOopke
C HarpeBOM
TIOJ] TIPECCOM | ITOJT TPECCOM C OXJIAXKICHHEM
BTYJIKH Baja . BTYJIKH 0€3
CO cMa3koii | 0e3 cMa3ku sk | BT 0e3 cMa3ku

[Ipu nericTBUM MPOIOIBHON OCEBOM CUIIBI

Cranb Craib 0,2 - 0,4 0,4
Cranb YyryH 0,14 - 0,28 0,21
Cranb bpoH3za 0,11 — — 0,27
Yyryn Cranp 0,17 — 0,18 0,18
Bbponza Cranp — 0,07 — —

Jlatynn Cranb - 0,1 0,25 0,25

MarsueBsle N allio-

Cranp — 0,09 0,15 0,15
MUHHEBBIE CILIABBI

[Ipu gercTBUM KPYTALIETO MOMEHTA

Cranp Cranp 0,08 - 0,35 0,16
Yyryn Cranp 0,09 — 0,13 0,13
bpon3sa Cranb — 0,04 — —

JlaTyHn Cranb - 0,04 0,25 0,17

MarunueBsie UM allio-

Cranp — 0,03 0,1 0,1
MHHHEBBIE CILIABBI

— OnpenensoT 3Ha4eHns GpyHKIHOHATbHBIX Hatsros NF . NF . npumense-

MBIX B KQUECTBE MPEICIbHO JIOMYCKAEMBbIX (MM):

anin:N::lax—i_Ul + U2§ (25)
Nrax = Niin - U3 + Uy + U,, (26)

rae U, — nonpaBka, yYuTHIBAIOIIAsl CMATHE HEPOBHOCTEH KOHTAKTHBIX ITOBEPXHOCTEN
neTtajaei mpu o0pa3oBaHUN COSTUHCHHMS:

U =12 (Rzy+Rzp)10> =48 (Ray + Rap)107>, (27)

rne Rzz;(Ra,), Rzp (Rap) — mapameTpsl IIEPOXOBATOCTH: ¢ HHAEKcOM d — Baia, ¢
uHaexkcom D — Btynku, mxMm; U, —mompaBka, yYUThIBAIOMas pasznudue padodeid
TeMIiepaTypsl getaneit tg u tp 1 TemrepaTypbl moMenieHus npu coopke tqq , pasiu-
yue K0d(P(OUIIMEHTOB JIMHEHHOTO pACIIUPEHUS MATEpUAIOB COCAMHSEMBIX JeTa-
JIei, MM:

U,=d-(ap- Aty —ay-At,), (28)

e &g U QAp — KO3GOUIMECHTH! JIMHEWHOTO PACIIUPEHUS MaTEPHAIOB COOTBETCT-
BEHHO BaJjla U BTYJIKH, °C™! (cm. Tabu. 3); Aty u Atp — pa3HOCTb MEXIy paboueit
TEMIIepaTypoil COOTBETCTBEHHO Bajia t4 M BTyJNku Ep W TemiepaTypoil pabodero
poCTpaHcTBa mpu coopke &g , °C:
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Aty=ty—ts; Atp=tp—te; (29)

TONIOXKHUTENBHYIO TIonpaBKy U, yuureBator npu pacuere NF . = a orpunmarensmyro —
npu pacuere NE ,.; Us — kooppuuuenT ysenuuenus OaBieHUs Y TOPLOB BTYIKU;
BenuuuHy Uz MOXKHO onpenenuts 1o rpaduky Ha puc. 11 (npu €/d > 1,1 3HadueHue
kodpdunuenta U; npuHUMaOT paBHBIM 3HA4YEHHUIO, cCOOTBeTCTBYomeMy €/d =1,1,
WJIM PACCUMTHIBAIOT 110 MEeToAMKeE [8]).

6. 3HaueHus npejiena TEKYUYeCTH O 7 HEKOTOPBIX MaTtepuaos [ 1]

HaumeHoBaHue maTepuana TepmoobpaboTka 0 7, Mlla

Cranb Ct.5 - 290
Cranb 15 Hopmanusanus 230
Cranb 20 Hopmanusanus 250
Cranb 25 Hopmanuzanus 280
Cransb 30 Hopmanusanus 300
Hopmanuzanus 320

Crams 35 3akaika 650
Hopmanuzanus 340

Cram, 40 3akaika 650
Hopmanuzanus 360

Cram 45 3akaika 650
Crans 20X Hopmanuzanus 300
IlemenTanms, 3aKanKka 630

Hopmanuszanus 330

Crans 40X 3akanka 900
Crams 18XT'T Hopmanuzanus 430
IlemenTamus, 3aKkagka 800

Yyryn CY 28 — 274
Yyryn BY 45 — 330
bponza bp.O®10-1 — 196
bponsa bp. AXKH10-4-4 — 392
Jlatyns JIMu OC58-2-2 — 343
Jlatynp JIAXK 60-1-1J1 — 250
Turanossrii crtas BT3-1 - 860

— BpIOuparoT cTaHIapTHYIO MOCAJIKY, YAOBIECTBOPSIONLYIO CIEAYIOUIUM YCIOBHSIM:
- IPOYHOCTHU COEUHEHUSI, OTIpeIesieMOl HEPABEHCTBOM

T F_ .
Nmin > Nmin > (30)
— IPOYHOCTH JETAJIEN COEAUHEHUS, OIIPEIEIIIEMON HEPABEHCTBOM

Nimax < Nmax ; €1y

- HAJECKHOCTU COETUHEHUS, ONpeieTIieMON He0OX0AMMOM BEIMUMHOM 3amnaca
IIPOYHOCTHU HA 3KCIuryarauuio N,,, MM:
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N,=NT. —-NF. >02TNF; (32)
TNF = Nﬁlax anm;

- HAJIMY M 3amaca Npo4YHOCTU Ha cOOpKy N,,, MM
N3c= Ngmx_NTmaxs (33)

KOTOPBIM MOKET ObITh MEHBIIIE 3alaca MPOYHOCTH Ha dKCIuTyaTanuto N,,.

10 | | —
D1/d =0,9 ’%;

0,8

D,/d=0 g Di/d=0.2
0.6 / ///<
‘ ’ 7\) D1/d=0.5;0,6: 0,7
Us 04 A 1/d =0,8

o

02 04 06 08 1,0 1,1
e/d —

Puc. 11. I'paduk 3aBucumoctu koddpdurmenta Us ot pasmepoB coequHeHus [§]

Pacuer nmocanku ¢ HaTIroM BKJIIOYAET B CeOsl U pacyeT OCHOBHOI'O PEKUMHOTO
napameTpa mpoiiecca cOOpku — ycwius 3ampeccoBku P, (H) npu mexanudeckoit
3alpeccoBKe, TeMIepaTypbl Harpesa BTYJKH ty (°C) win temMnepaTypbl OXJIaxAeHUs
Bana t ., (°C) npu cOopke ¢ TepMOBO3AeiicTBUEM [§].

Pouw= [ Pmax-m-d-£, (34)

rne  f'— xkodbdumument Tperus npu 3ampeccoBke, f' = (1,15...2)-f[8];
Pmax, MI1a — naBnenne npu MakcuMansHOM Hatsire NI .

N U
Pimax = ———— (35)
d- (Cd n CD)
E; Ep
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T
_ Ninax - Ses

ty = ‘ tcﬁ 5 (3 6)

ap - D
r71e S¢g, MM — MUHUMAIbHBIA HEOOXOIMMBIN 3a30p Mpu cOOpKe (4acTo S.q MPUHU-
MAaloT PaBHBIM S,,i, B Tocaakax H/g).

TeMmmnepatypa HarpeBa BTYJIKH kosiebnercs B auanasone (75 —450) °C [8].

T
Nmax ’ Sc6

a;: d (37)

Loxn=teg -

Benuuunny 3a30pa S.g Ha3HAYaKOT TaK ke, Kak U B MPEIBIAYIIEM CITyYae.

TeMneparypy OXJIOKJICHHS Baja Ha3HAYalOT Euy, = — 75 °C (oXJIaxIeHHE B
CIIUpPTE WM alleTOHE, MPEIBAPUTEIIBHO OCTY>XEHHBIX TBEPJIOH YTIEKUCIOTOMN),
toxn = — 120 °C (oxnaxaeHue B aMmmMuadyHoM pedpuxepatope), Lo, = — 195 °C (ox-
JaXIESHHUE KUJIKUM a30ToM) [8].

B kypcoBoii paboTe pacCUUTHIBAIOT MPEAEIbHO JOMYCKaeMble HATATU U BHIOU-
paloT COOTBETCTBYIOUIYIO UM CTaHAAPTHYIO MOCAJKY C HATATOM, 00€CIEeUNBAIOIIYIO
HAJIeKHOCTh COOPKHU M KCIUTyaTallud COeAuHEHusl. Pa3Mephl U ycloBuUs dKCIUTyaTa-
Y COCAMHCHUS TPUHUMAIOT COOTBETCTBYIOIITMMH UCXOIHBIM JaHHBIM 110 BapUAHTY,
YKa3aHHOMY B 3aJ[aHUMU.

2.3.2. [lopsaok pacyeTa v BRIOOPA MOCATOK C HATSITOM

— Omnpeaensitor 1o 3aBucuMocTsM (17), (18) unu (19) 3HaueHHe MUHUMAJIHLHOTO
P
pacueTHOro HatAra No,;,,.
— OnpefensoT 1o 3aBUCUMOCTH (22) 3HaY€HHE MaKCUMAaJILHOTO PACY€THOIO Ha-
P
Tara Niax-
— Onpenensitor 1Mo 3aBUCUMOCTAM (25), (26) 3HaueHus (QYHKIIMOHATBHBIX HATS-
F F
roB Nmina Nmax-

— OnpenensitoT 10MycK GyHKIIMOHATBHOTO HATSITa
F
TNf = NE.. — Niin (38)

Y OIICHUBAIOT BO3MOXXHOCTh Ha3HAYCHHS CTAHIAPTHOM MOCATKHA C TAKUM 3HAYCHHUEM
JIOTyCKa HaTsATa MpU 3aJlaHHOM pa3Mepe coeauHeHus. [Ipu 3TOM ydMTHIBaIOT, 4TO
MOCAJIKU C HATSITOM CYIIECTBYIOT B KBaJIUTETax 4 — 8, a IOMyCK HATSTa CTaHIapTHOM
nocagxu TNT = TD + Td nomxen 6bith Menbmte nomycka TNF (cm. ycnosus (30),
(31)). Ecniu BeIOpaTh CTaHAAPTHYIO MOCAAKY HEBO3MOXKHO, TO MU3MEHSIOT pa3Mephl
COCJIMHEHHUSI, yBEIUYMUBas JIIUHY coeAuHeHus € u (Uiu) IuaMeTp Hapy>KHOW To-
BEPXHOCTHU BTYJIKHU d,; TIPH TOJIOM Bajie MOKHO YMEHBIIUTH JUAMETP OTBEPCTHS Ba-
na D. HeGonbmme n3MeHeHnsT (QyHKIIMOHATBHBIX HATSATOB BO3MOJKHEI MPU H3MEHE-
HUU TIEPOXOBATOCTH COMPATAEMBIX IMOBEPXHOCTEH, YTO MPUBOJNUT K M3MEHEHUIO Be-
nuuunbl nonpaBku U; (cMm. 3aBucumocth (27)). IloBTOpHBIE pacueThl 3Haue-
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1505071 Ngu-n , NP ... me-n, NE ., BBIIONHAIOT ¢ momomsio OBM mo mporpamme
«NATYAG», 610K-cXeMa anropuTMa KOTOpO# pUBEICHA B MPUIIOKEHUH 7.

— Buibupator o 'OCT 25347 nocanky, y KOTOpOil TaOJIMYHbIC 3HAUCHHS HATS-
roB NI .., NT .. ynosnersopsor yciosusam (30), (31).

[Tocaaky moaduparoT, UCMOJIBb3Ys TAOIHUIIBI IPEACIbHBIX HATATOB B CIPAaBOYHU-
ke [8] unu npenenpubix oTkiaoHeHui o 'OCT 25347 [2, 8 u np.]. [Ipennourenue
OT/AIOT MOcajKkaM B cuUcTeMe oTBepcTHs. [Ipu HE0OXOIUMOCTH MOXKHO HA3HAUUTH
KOMOMHHMPOBaHHYO 1ocajaky (Hanpumep, J40K7/x6).

— IIpoBepSIOT HAIEKHOCTh COEAMHEHHUs, ONPEACISIEMYI0 BEJIWYMHOW 3amaca
IIPOYHOCTHU Ha dKCIuTyararuio Ny, (cM. 3aBUCUMOCTS (32)).

CoenMHEHNE CUMTAIOT HAACKHBIM, €CIU BelnduHa N,, COCTaBIsET HE MEHEe
20 % nomycka nHatara TNF. B mpoTuBHOM ciydae mocajaxy KOPPEKTHPYIOT, YBEIH-
yuBasg N,,.

— OnpenenstoT nmo 3aBUCUMOCTH (33) 3amac mpoyHOCTH Ha COOPKY N .

— CtposT cxeMmy IOoJIeH TOMyCKOB BHIOPAHHOW CTaHIAApTHOW MOCAJKU U MOCA]I-
KH, 00ECTICUNBAIOIICH HATSITH, PABHBIE Nﬁin u NP .., kak mokaszano Ha puc. 12. {ns
MIOCTPOEHHUS Takol cxembl ycinoBHO npunumaror EI' = EI, ei’ = ei. Ha cxeme no-
Ka3bIBalOT BEJIUYHUHBI HATATOB Ngu-n, NT s anin, NFE .. ¥ 3amacoB IpoYHOCTH
N3y 1 Ny .

— B 3aBUCHMOCTH OT 3aJIaHHOTO yCJIOBUS COOPKH (MEXaHWYEeCKas 3aIPEeCcCOBKa,
HarpeB BTYJIKH, OXJIQKJICHUE Baja) PACCUUTHIBAIOT YCUIIUE 3AMPECCOBKU Paiay, TEM-
nepaTypy HarpeBa BTYJKHU t, UK TeMIlepaTypy OxXJaxjaeHus Baia t,,,, UCHOJb3Ys
1151 aTOr0 3aBucumoctu (34) — (37).

Ilpumep 3

Coemunenne (cm. puc. 10) ¢ pasmepamu d(D) =120 mm, D= 50 mm,
d,=200 MM, €=150MM mnpeaHa3HAUYCHO MJIA TNEpeAadyd KpYTAIIET0 MOMEHTa
M,.=14xHw™m.

Marepuan geraneii coemmmenus — crane 35 (Ed=ED=2,1-10° MIla;
674 = Orp =320 MIla; p, = p, =0,3). [llepoxoBaToCTh KOHTAKTUPYIOIIUX MOBEPX-
HocTel: Rzq= 5 MkMm, Rz, =9 mkMm. COOpKY OCYIIECTBISIOT MEXaHUYECKOU 3arpec-
COBKOHM CO CMa3Koii; Temmneparypa padouero mpoctpanctsa mpu coopke t.g = 20 °C;
pabouas TemmepaTypa aeranei tq = tp = 20 °C.

Heo6xonumo paccunTarh J0MyCKaeMble HATATU U BBIOPATh COOTBETCTBYIOIIYIO
UM CTaHAAPTHYIO MTOCAJIKY.
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Puc. 12. Cxema moseit 10myCcKOB MOCAJA0K C HATSTOM

— OmnpenensieM MUHUMAaIbHBIA pacueTHbIM HATIr mo 3aBucumoctu (18). s

aToro npuHUMaeM kodddurment tperus f = 0,08 (cM. Tabm. 5) U paccUUTHIBaAEM KO-
abdummentsl C4 u Cp 1o 3aBUcUMOcTsIM (20) u (21):

50 \° 120N?
C= Lﬁ(’)z ~03=1,12; Cp= Lﬁ‘))z +0,3=2,42.
50 120
1- (120 1= {700

Torna, mo 3aBucumoctu (18)

R 2:14-10° < 1,12 242

= + =0,104 mm.
™R 3,14-120-150-0,08 \2,1-10° 2,1.1o5> M

— OmnpenensieM MaKCUMAaJIBHBIH pacdeTHBIN HATST 1Mo 3aBuUcUMocTH (22). s
3TOTO ompeaesieM 3HaueHus | pg | v [ pp | mo 3aBucumoctsm (23) u (24):

=0,58 - 320 - |1 (50)2 =152 Mlla;
[pd]_ ’ - 120 - a,
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=0,58 -320- |1 (120)2 =119 MII
[pl)] - Y% - 200 - a.

Tak kak IOMycKacMoe JaBjeHHE Ha KOHTAKTHOM MMOBEPXHOCTH BTYJIKH [pp ]
MEHBIIIE IOITyCKAEMOTO JaBJICHHS Ha KOHTAKTHOM MIOBEPXHOCTH Bala [Pg |, pUHUMAaeM

[pmax]:[pD]:119MHa-

Torna
1,12 2,42
5T 5
2,1-100 2,1-10

N;ax=119-120-< >=0,241 MM.

— OnpegensieM (GyHKIIMOHATBHBIE HATATH MO 3aBUCUMOCTSIM (25), (26); mist 3TO-
ro onpenensieM nomnpasku Uy, U,, U3 (cM. 3aBucumoctu (27, 28), puc. 9).

U;=12-(5+9)-10°=0,017 mm.
Tak kak Temmneparypa paboudero nmpoctpaHcTsa mpu coopke t.; 1 paboyas Tem-
nepatypa neranei paBusl (t.5 = Atp =tz = 20 °C), nonpaska U, = 0.

[Ipu €/D=150/120~1,25 u D{/d=50/120=0,4 U3 = 0,92.
Torna

Nﬁu-n =0,104+0,017+0=0,121 mm; NF .. =0,241-0,92+0,017 +0=10,239 mm.
— OnpenensieMm nomyck Hatsira TN E.

TNF =0,239-0,121=0,118 mm.
[Tpunss Td = TD, nonyyaem

TNF 0,118
Td = TD < 3 = > ~ 0,059 mm.

CraHaapTHYIO MOCaJAKy MOXXHO Ha3HauMTh, Tak Kak nomnycku T'd u TD nocra-
TOYHO BEJIMKHU I BBIOOpA MTOCA/IKM U3 YMCIIa PEKOMEHIYEMBIX B KBaJIUTETax 6 — 7.
— Bribupaem no I'OCT 25347 nocaaky, st KOTOPOM BBITIOJIHAIOTCS YCJIOBUS

(30), 31):
N171'lin> Nfr'lin; (Ngin = 0,121 mm); Nz'nax < anax; (anax = 0,239 mm).

DTUM  yCIIOBUSM  yaoBjieTBopser mocaaka J120H7/x6, y  Kkotopoii
NI . =0,175Mm, NT .. =0,232 Mm.
— IIpoBepsieM HaJIEKHOCTH COCTMHEHHUS, OTIPEIETAEMYI0 BETUUUHON N, :

N,,=0,175-0,121=0,054 mm.
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COCI[I/IHGHI/Ie CcUynuTacM HaJACKHBIM, TaK KaK
N,,=0,054>0,2 - TNF=0,2 - (0,239 — 0,121) = 0,023 mm.
— OmnpenenseM 3amac IPOYHOCTH HAa COOPKY
N,.=0,239 — 0,232 = 0,007 Mym; N,.< N,, = 0,054 M.

Tak xak mpu coenuHeHUH aerajieit mo nmocaake P120H7/x6 nanboee BEposT-
HBbIC HATATHU UMEIOT JOCTaTOYHO OoJbIoe 3HaueHue (okoso 0,2 MM), cOOpKy coemnu-
HEHHSI MEXaHUYCECKOM 3aIIPECCOBKOM OCYIIECTBUTH TpyAHO. [l obecredueHus: coop-
KU OXJIQKIAIOT BaJl UM HArpeBaloOT BTYJIKY.

Ipumep 4

[To gaHHBIM TpeABIIYHIEro MpUMepa HEOOXOAMMO PACCUUTATh JOMYCKAEMbIE
HATATH, BEIOPATh CTAaHAAPTHYIO TIOCAAKY M ONPEIACTUTh HEOOXOIUMYIO TeMIepaTypy
tu 17151 COOPKY COSMHEHMSI C HAarPEBOM BTYJIKHU.

— Onpenensiem NP .-

f=035(cm. tabn. 5); Cq=1,12, Cp=2,42;

R 2:14-10° < 1,12 242

NP = : + = 0,024 MM.
min - 314-120-150-0,35 \2,1-10° 2,1-105> ek

— Omnpenemnsiem NP .. (cm. ipumep 3):
NP . =0.241 mwm.
— Ompenensem NE. . NE...:
U,=0,017 mm; U, =0; U5 = 0,92 mm (cMm. ipumep 3);
NE. =0,024+0,017 = 0,041 Mm;
NE .. =0.239 Mmm (cM. mpumep 3).

— BrpiOupaeM cTaHIapTHYIO TMOCAIKYy, s KOTOPOH BBIMOJHSIOTCS YCIOBUS
(30) — (32). Tak xak 3nauenue N%,,, He msmenmnocs, a 3nauenue N . ymenbmm-
J0Ch, TOCAAKy MOXKHO MPUHSATH TaKOM e, Kak B mpumepe 3.

— OmnpenensieM TeMIlepaTypy HarpeBa BTYJIKH IIPU TeMIepaType padodero mpo-
ctpaHcTBa npu coopke L.z = 20 °C no 3aBucumoctu (36).

[MpunumaeMm S5 = Spin = 0,012 MM s nocanku J120 H7/g6, ap = 11-10°
(cm. Tabm. 3). Torna
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~0,232+0,012
11-107%-120

+20 =205 °C.

H

Ilpumep 5
[lo manHpiM mpuMepa 3 HEOOXOJMMO PACCUUTAThH JOMYCKAEMbIC HATSTH, BbI-
OpaTh CTaHAAPTHYIO MOCAJKY U ONpPEAEIUTh TeMNEPATYPY &ox,, HEOOXOIUMYIO IS

C60pKI/I COCIMHCHUA C OXJIAXKICHHUCM BaJla.

— Onpenensiem NP .-

npu f=0,16 (cm. Tab. 5) Cyq= 1,12, Cp =2,42.

s 21410 (1,12 2,42

NP . = + =0,052 mm.
min " 3.14-120-150-0,16 \2.1-10° 2,1-105> o MY

— Onpenensem Nb . (cm. mpumep 3):
NP . =0,241 vm.
— Onpenensem NE . NF .
U,=0,017 mm; U, =0; U3 =0,92 mm (cM. ipumep 3);

NE . =0,052+0,017 = 0,069 mm; NE,, = 0,239 mm.

min

— BoiOupaem cTanaapTHYIO MOCAIKY, A1 KOTOPOM BBIMOIHSAOTC yciaoBus (30) —
F

(32). Taxk kax 3Hauenue N | He u3menusoch, a snauenue NP ymensmmocs, mo-

CaJIKy MOKHO IPHUHSTH TAKOM K€, KaK B IpuUMepe 3.

— OnpegensemM TeMneparypy OXJIaKIEHHUsS Balla PU TeMIiepaTtype pabodero npo-
ctpaHcTBa npu coopke t.5 = 20 °C no 3aBucumoctu (37).

[Mpunumaem S5 = Spin = 0,012 MM st mocanku & 120 H7/g6,

dg=11-10° mm.
Torna

0,232 + 0,012
£, =20 — — =165 °C.
11-107°-120

— BriOupaem cnoco® oxmakJaeHUs Bajia — KUJIKHUM a30TOM, OO0ECICUUBAIOIIHMA
t,, =195 °C.
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2.4. Pacuer u BbIOOP MOCA0K MOXIIMITHUKOB Ka4eHUS
2.4.1. OCHOBHBIE MOJIOKECHUS

HOI[IJ_II/IHHI/IKI/I KauCHHA ABJIAIOTCA OAHHM M3 CaMbIX PACIIPOCTPAHCHHBIX J3JIC-
MCHTOB PAa3JIMYHbIX MAalllUH U HpI/I60pOB, OIIPCACIAIOINNUM HX IKCINTYAaTAaIMOHHBIC Xa-
PAKTCPUCTHUKU: TOUHOCTD, pa6OTOCHOCO6HOCTB, PECMOHTOIIPUT'OJHOCTD U JP.

BBI60p IIoCaa0K IMOAIIMITHHUKOB B Kopnyc* N Ha BaJl OCYHICCTBIIAIOT C YYCTOM

WX KOHCTPYKTHUBHBIX XapaKTEPHUCTHUK, TPCOOBAHMI K TOYHOCTH BpAICHUS, YCIOBHM
SKCIUTyaTaIuy (XapakTepa ACHCTBYIONIUX HArpy30K, BUJA HATPYKCHHs KOJEI[ IMO/I-
IIUITHUKOB), & MHOT/IAa ¥ HEKOTOPBIX JIPYTUX mapameTpoB. [Ipu 3TOM OCHOBHBIM KpH-
TeprueM BBIOOpa MOCAOK SABIISCTCS BUJI HArPY>KCHUS KOJISIT IMTOAIIMITHUKOB KaueHHS.

PaznuuaroT 1mupKyJISIUOHHOE, MECTHOE M KOJIeOATeIhbHOE HArpy>KCHHS KOJIEI
MOJIITUITHUKOB KaueHus (Tad. 7).

7. Bunsl Harpyxenus kosen moamunaukoB kaueHus (OCT 3325)

VYcnosus paboTsl Bun Harpysxenus
XapaKkTepHuCcTHKa Bpamaromeecs BHYTPEHHETO Hapy»HOTO
paanalbHBIX HAIPy30K KOJIBIIO KOJIbIIA KOJIBLIA
[TocrosnHas o BuyTtpenunee LUPKYJISIUOHHOE MECTHOE
HaIIpaBJICHUIO Hapyxnoe MECTHOE LUAPKYJISALHUOHHOE
[TocrosnHas no
HATIABIEHUIO 1 BPAIIAIOIIASCS, BryTtpennee HUPKYJSLUOHHOE | KoJiebaTeabHoe
MEHbLIAs IOCTOSHHOM MO 3Have-
HUTIO HapyxHnoe KosebaTenbHOe | IUPKYJISIMOHHOE
[TocTosiHHAsA MO HANPABIEHUIO U
BnyTtpenunee MECTHOE LUPKYJISILIUOHHOE
Bpalnaromasics, 0opiias mocTo-
SAHHOU I10 3HAYCHUIO HapyxHuoe LUPKYJIALUOHHOE MECTHOE
[TocTostHHAs IO HANPABIICHHUIO BHyTpeHHee U LUPKYJISIUOHHOE | IUPKYJISALIMOHHOE
Bpamaromasicst ¢ BHyTpeHHUM
PallaiorL yIp HApY#HOC KOJIbHA MECTHOE LUPKYJISIHUOHHOE
KOJIBIIOM B OJTHOM WJIA MPOTHUBO-
Bpamaromasicst ¢ HapyKHbIM IIOJI0KHOM
LUPKYJISILIUOHHOE MECTHOE
KOJIBIIOM HaIpaBJICHUAX
IIpumeuanue. Ilox paguanbHON Harpy3KOM MOHUMAIOT PABHOAEHCTBYIOILYIO BCEX PaJualbHBIX CUII,
HeﬁCTByIOLHHX Ha IMMOAITUITHHUK.

Hpyrum KputeprueM BbIOOpa NOCaJOK MOIMINITHUKOB KaUeHUS SIBJIAETCSA PEKUM
paboThI: JIETKUIl, HOPMAJIBHBIM, TSKENbI WIN «OCOOBIE YCIOBHS», ONPEIENIIeMbIil
MHTCHCUBHOCTBIO HArPYKEHHUs MOIIIUITHUKOBOTO y31a P /C (Tabu. 8).

VM HTEHCUBHOCTh HArpy»KE€HUs MOAIMITHUKOBOTO y3JIa ONPENEIAeTCs OTHOIICHU-
€M JIMHAMUYECKOW 3KBUBAJIEHTHON Harpy3ku P (IMHaMU4ecKOW 3KBHUBAJIEHTHOM pa-
TUAIbHOW HArpy3ku P, WM JUHAMUYECKOW 3KBUBAJICHTHOM OCEBOW Harpy3ku P,)
(Tabs. 9) k IMHAMUYECKOW rpy3onoabeMHOCTH C (IMHAMUYECKOW paaualbHOM Tpy-

* [Tog KOpIIyCOM YCJIOBHO ITOHUMAKOT AC€TAJIb, COCAUHACMYIO C HAPYIKHBIM KOJIBIIOM IMOJMIUITHUKA.
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30M0ABEMHOCTH €, I paJuaibHbIX U PaAUalbHO-YIIOPHBIX APUKOBBIX U POJIMKO-
BBIX IOJIIMITHUKOB WM JTUHAMUYECKON 0CEeBOM Ipy30noabeMHOCTH €, U1 yIOPHBIX
U YIOPHO-PaJANalbHbIX MOJUIUITHUKOB).

8. Pexxumpbl paboTel noamunaukoB kaueHus: ('OCT 3325)

Pexxum paboThl mOAMIUITHUKA WHTeHCUBHOCTD HAarpyx)eHus noammnauka P/C
Jlerkwnii P/C<0,07

Hopmanbsubrii 0,07<P/C<0,15

Tsoxenslit P/C>0,15

«Ocobble yCIOBHS» *

* K pesxumy «OcoOble ycTIOBUS» OTHOCAT yCIIOBUSI PadOThl MOJIINITHUKOB, pa00TAIOUINX NPU YIApHBIX U
BHUOPAIIMOHHBIX HArpy3kax (MOALIMITHUKY KOJEHYATHIX BaJOB JABHUraTelsieil, JpoOUIIOK, IPeccoB, IKCKaBa-
TOPOB M TOMY NOJOOHBIX MalIMH). [locagku MOAIIMIHUKOB IIPHU 3TOM PEXUME BBIOMPAIOT KaK Ui TsKe-
JIOTO pexrMa paboThl HE3aBUCUMO OT HHTEHCHMBHOCTH HarpyxeHusi P/C.

9. 3aBucUMOCTH 1 pacueTa AMHaMu4eckoi s3kBuBasieHTHOM Harpy3ku P (I'OCT 18855)

KoncTpykruBHas JnHamuyeckas Ne 3aBu-
Pa3HOBHIHOCT TIOJIIIUITHAKA SKBMBAJICHTHas Harpy3ka, H CHMOCTH
LHapI/IKovBLH/I pAManbHbIA 1 paHATBHO- P=P=X-V-F+Y-F, (39)
YIIOPHBIN, POJIMKOBBIN PaMaibHO-YIIOPHbIH
POJIMKOBBIN paguanbHbIi P=P =F, (npua=0) (40)
[[TapuKOBBIN U POJIUKOBBIN YIIOPHBIE P=P =F (npua=90°) (41)
[IapHKOBBIii ¥ POJMKOBBIM YIIOPHO-PAAUAILHBIE P=P =X-F +Y-F, (42)

[Ipumeuanue. B 3aBucumoctsix (39) — (42) F, , F, — COOTBETCTBEHHO paJHaibHas U OceBasi Harpy3Ka, Jeil-
CTBYIOIAsT Ha MOAIMUAITHUAKOBEIN y3ed, H; X, ¥ — k03 PUIIMeHTs COOTBETCTBEHHO PaTuaIbHOW U OCEBOM
Harpy3ku (ta6ma. 10, 11); V — koaddunment Bpaiienus, V = 1, eciu BHyTpeHHEE KOJIbIIO BPAIaeTCsl OTHO-
CUTENBbHO HampaBjieHus Harpy3ku F,, V' = 1,2, ecnu BHyTpeHHee KONbLO HEMOJABUKHO OTHOCUTENIBHO Ha-
MpaBJIeHUs] HArpy3Ku F, ; @ — yroj KOHTaKTa MOIIHUITHUKA.

10. Koappunuents: X u Y ast ponMKOBBIX paAHaibHO-YIOPHBIX MOJIIUITHUKOB
(T'OCT 18855)

X | Y X | Y
KoncTpykTuBHas
Pa3sHOBHIHOCTH Fq Fq e
npu <e npu >e
HO/IIINTTHAKA - -Fy
OnHOpSAHBIT 1 0 0,40 04-ctga 1,5-tga
JBYXpsHBII 1 0,45 - ctg a. 0,67 0,67 - ctg a. 1,5-tga

JuHamu4deckasi rpy30n0beMHOCTh € 3aBUCUT OT FT€OMETPUUYECKUX U KOHCTPYK-
TUBHBIX MapaMeTPOB MOAIUIHUKOB [1, 9]; ee 3HaueHus npuseaeHbl B Tadm. 111.3
(mpuut. 1).

[Tpumepsl npumenenusi ycranoBieHHbIXx ['OCT 3325 mocagok MOAIIMITHUKOB
KaueHMs B KOPITYC U Ha BaJl MpUBECHBI B Ta0. 12, 13.

Kpome nocanok, 'OCT 3325 npegycmarpuBaet TpeboBaHUSI K TOUHOCTH pa3Mme-
poB (Tabn. 14), TodyHOCTHM B3aMMHOTrO pacnonoxenus (tabm. 15, 16), Qopmsr
(Tabmn. 17) u mepoxoBaTocTu MoBepXHOCTEH (Tabmn. 18), conpsiraeMpIx C MOIIIUITHH-
KaMU KaueHHUs.
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14. TpeboBaHuUs K TOYHOCTH pa3MEPOB Bajla U OTBEPCTHUSI KOpIyca,
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conpsiraembix ¢ nogmunuukamu kauenust (OCT 3325)

Knacc TouHOCTH MOONIUITHUKA

KBanurer
0,6 5,4 2
Baja [6],7,8 [5] 3, [4]
OTBEPCTHS [7], 8,9 [6] 4, [5]

HpI/IMC‘IaHI/Ie. B KBaApaTHBIX CKOOKax YKa3aHbl KBAJIMTCTHI BAJIOB U OTBepCTI/Iﬁ
JJI1 OCHOBHBIX THIIOB COC,Z[I/IHeHI/Iﬁ.

15. Jomyckaemoe TOpIOBOE OMEHUE 3aIJICUUKOB (BBICTYIIOB) BaJIOB U OTBEPCTHUI
KOPITYCHBIX JieTajiel pu ycTaHoBKe noammnHukoB kauenus (I'OCT 3325)

Kiaccel TOYHOCTH ITOAIIUITHHUKOB

HomunanbHbIN 0 6 5 4 )
IUaMeTp, MM
Jlommyckaemoe OGueHmne, MKM, He Oosee
buenune 3amieyrukoB Baia
Cs. 10 10 18 18 11 5 3 2
Cs. 18 10 30 21 13 6 4 2,5
Cs. 30 no 50 25 16 7 4 2,5
Cs. 50 no 80 30 19 8 5 3
Cs. 80 g0 120 35 22 10 6 4
Cs. 120 oo 180 40 25 12 8 5
Cs. 180 1o 250 46 29 14 10 7
Cg. 250 no 315 52 32 16 - -
Cs. 315 10 400 57 36 18 - -
buenue 3amieunKoB OTBEPCTHS B KOPITyCe

Cs. 10 10 18 27 18 8 5 3
Cs. 18 10 30 33 21 9 6 4
Cs. 30 oo 50 39 25 11 7 4
Cs. 50 g0 80 46 30 13 8 5
Cs. 80 10 120 54 35 15 10 6
Cs. 120 go 180 63 40 18 12 8
Cs. 180 mo 250 72 46 20 14 10
Cs. 250 oo 315 81 52 23 16 12
Cs. 315 mo 400 89 57 25 21 13
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16. lonmyckn COOCHOCTH ITOBEPXHOCTEN U JOIYCTUMBIE YTJIbI
B3aMMHOr0 nepekoca kojuen nogmunHukoB (I'OCT 3325)

Jlonyck coocHOCTH
IIOCaJJ0YHBIX ITOBEPXHOCTEH,

JlomycTUMBIN yroJi

Twi HoMHIHHKa MKM B3aUMHOTO TIepeKoca
KOJIel] ITOIIIHITHUKA
BaJjia Kopmyca
@ TPC"® @ TPC* Omax , Mum
PannanbHbIil OMHOPSAIHBINA IAPUKOBBII
C paJuajIbHbIM 3a30POM:
HOPMaJIbHBIM 4,0 8,0 8
10 CEABMOMY Py 6,0 12,0 12
110 BOCBMOMY PSITy 8,0 16,0 16
PannanbHO-ynOpHBIN IAPUKOBBII
C YIJIOM KOHTaKTa OL: 12° 3,0 6,0 6
26° 2.4 4.8 5
36° 2,0 4,0 4
PannanbHbIi ¢ UUIMHIPUYECKUMHA
pPOJIMKAMU:
0e3 MOAM(PUITMPOBAHHOTO KOHTAKTa 1,0 2,0 2
¢ MOJU(UIIMPOBAHHBIM KOHTAKTOM 3,0 6,0 6
Konunveckuii ¢ poivkamMu:
0e3 MOAM(PUITMPOBAHHOTO KOHTAKTa 1,0 2,0 2
¢ MOAU(DULIMPOBAHHBIM KOHTAKTOM 2,0 4,0 4
YnopHbIi ¢ TMIMHAPUYECKUMH WUITH
KOHUYECKHUMU POJIMKAMH 0,5 1,0 1
HronbyaTeiil pOIUKOBBI:
6e3 MOIM(UIIMIPOBAHHOTO KOHTAKTA 0,5 1,0 1
¢ MOJIU(UIIUPOBAHHBIM KOHTAKTOM 2,0 4,0 4
[TapukoBsIii paauaibHbIN chepruuecKuii
JBYXPSITHBIN 6,0 12,0 4°

[Mpumeuanus: 1. JIOMyCKH COOCHOCTH MOcanouHbiX nmoBepxHocreit TPC® u TPC* nanbl B uaMeTpaiib-
HOM BBIP2XEHHH OTHOCHTENHHO OOIIeH OCH IS MOCAIOYHOW IMOBEPXHOCTH (IIMPUHBI TOJIIMITHAKA)

B =10 mM. Ecni yiHAa TIOCaI0YHON MOBEPXHOCTH WHAas (Harpumep, B,), TO 1 onpenereHus Tomycka

COOCHOCTH TabJIMYHOE 3HAYCHHUE CIeAyeT YMHOXKUTH Ha B,/10. 2. B yepTexax Baja U Kopityca paspera-
€TCsl BMECTO COOCHOCTH YKa3bIBaTh JOMYCKH paJnaIbHOr0 OUEHUS.
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18. [IIepox0oBaTOCTh MOCATOYHBIX TOBEPXHOCTEN BAJIOB U OTBEPCTUM
B Kopiyce noa noamunauku kauenus (I'OCT 3325)

HO,I[I_HI/IHHI/IK KAauCHU HOC&,Z[O‘IHBIG HOBerHOCTI/I
Kinacc HomMuHannLHBIN BaJIOB OTBCpCTHH OTIOPHBIX TOPLOB
KOpHy'COB 3aIlJICHNKOB
TOYHOCTH pasmep, MM
Ra, Mxm
TTo 80 1,25 1,25 25 [16
0
80 — 500 2,5 25 [16 25 [16
s o 80 0,63 (0,4 0,63 (04 1,25
H
80 — 500 1,25 1,25 25 |16
TTo 80 0,32 [02 0,63 [0.4 1,25
4
80 — 500 0,63 [0,4 1,25 25 [1.6
Jlo 80 0,16 0,1 0,32 0,63 |04
2
80 — 500 032 [0.2 0,63 [04 0,63 [04

IIpumeuanus: 1. g NOAMMIHUKOB HAa 3aKPETIUTENBHBIX MU CTSKHBIX BTYJKax Ra He NOIKHO MPEBBI-
marth 2,5 MKkM. 2. JI71 MocafiouHbIX TOBEPXHOCTEN M OMOPHBIX TOPIIOB 3aIIJIEUNKOB B UyTYHHBIX KOPITY-
cax JIOIycKaeTcsl MpuHUMaTh Ra He Oojee 2,5 MKM sl JMaMeTpoB compsokeHuid 10 80 MM U He Ooree
3,2 MKM — AJ1sl AMaMeTpoB cBbie 80 MM NPH YCTAaHOBKE MOALIMITHUKOB Ki1accoB ToyHOCTH 0 1 6 11 0bec-
MeYeHNH 33J]aHHOTO pecypca padOoThl MOALIMITHUKOBOTO y3ia. 3. Jlng mocanoyHbIX MOBEpXHOCTEH U
OTIOPHBIX TOPLIOB 3aIIJIEUNKOB Ha BajlaX M KOPIyCax, BBITOJHEHHBIX U3 CTaNH, Ui MalOHArpy KEHHBIX
NOJIIUITHAKOB Kitacca TouHocTH () gomyckaercs mpuHuUMarh Ra He Oosee 2,5 MKM Il TUaMETPOB CO-
npsokenuit 10 80 MM u He Oonee 3,2 MkM aiisi tuametpoB Oonee 80 mMm. 4. B pamkax ykazaHbl Mpeanoy-
TUTENbHbIE 3HaueHud Ra.

B kypcoBoii paboTe Ha3HA4arOT MOCAIKK MOAIIUITHUKA Ka4yeHUsI B KOPIYC U Ha
BaJl, a TAK)K€ YCTAHABIIMBAIOT TPEOOBaHUSI K TOUHOCTH MOBEPXHOCTEN KOpITyca U Ba-
J1a, COMPSITaeMBbIX C MOAIIUITHUKAMU KaueHUSI.

Hcxoanbie faHHbIE 1J1s1 HA3HAYEHUS MOCAI0K MOANIUITHUKA KaYeHUs B KOPIYC U
Ha BaJl (HOMEp MOJIIUITHUKA, €r0 KJIAacC TOYHOCTH M HAa3HAYEHHE, a TaKkKe ACHCT-
BYIOIIIME HA MOJIIMITHUKOBBIN y3€J Harpy3Ku) NPUHUMAIOT JIMOO B COOTBETCTBUU C
BapUaHTOM, YKa3aHHBIM B 3a/IaHHUH, JIUOO B COOTBETCTBUM C Ha3HAUCHUEM U3JICIUS U
OMKMCAHUEM YCIIOBUH €ro pabOThl, €CIH B 3aJJaHUU YKa3aH HOMEP YyepTexa U3EIHs.

2.4.2. TlopsinoK BBIMIOJHEHUS 3a/1aHUs

— B cooTBeTcTBUM ¢ HOMEPOM MOMAINIUIHUKA MO Tabd. 3 mpuiokeHus 1 uiu mno
cripaBo4HOM sutepatype [1, 9 u ap.] onpenensoT ero reoMeTpUuIeCKUe napaMeTphl:
JTUAMETP OTBEPCTHS BHYTPEHHETro Koiblla d, TuaMeTp Hapy>KHOH MOBEPXHOCTH Ha-
py>xkHOro koJiblia D u mmpuny B KoJiel NOAIUITHUKOB (MOHTaXHYO BbicOoTy T — 1iist
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paguabHO-yYIIOPHBIX TOMIIUITHAKOB, BBICOTY H — mis
YHOPHBIX MOAMMIHUKOB) (puc. 13).

— B cooTBeTcTBHUM C KITACCOM TOYHOCTH IO IITAITHH-
Ka U €ro pa3MepaMu ONpPEACIISIOT MpeaebHbIe OTKIOHE-

HUS CPEIHUX TUaMETPOB dm ¥ Dm, 0OTHO U3 KOTOPHIX (es F
u ES) paBHO HyIIO, 2 BTOPOE UMEET OTPULIATEIHHOE 3Ha-
yenue (mpui. 8). - =

— OnpenenstoT BHUJ HArpyXeHHs Hapy»XHOro Hu
BHYTPEHHETO KOJIel MOJIHUIHUKA (cM. Tal. 7).

— PaccuuThIBalOT JMHAMHYECKYIO JKBHUBAJICHTHYIO
Harpy3ky P (B 3aBHCHUMOCTH OT KOHCTPYKIIMH MOIIHUII-
Huka — Pr wim Pa) (cm. tabn. 9 —11). .

— Onpenenstot 1o tadn. 3 I11.3 (npui. 1) auHamu-

YECKYIO TPY30I0bEMHOCTD O IIAITHUKA C. Puc. 13. Pasmepsr

— OnpenensoT MHTEHCHBHOCTh HATPY>KEHHS II0JI- TOATITHITHHKA KaSCHHA
MUITHUKOBOTO y371a P/C.

— OnpenenstoT pexuM paboThl MOAMIUITHUKA (CM. Ta0JI. 8).

— Bribuparot, B 3aBUCUMOCTH OT peKrMa paboThl, BUJIa HATPYKCHUS KOJICII,
pa3MEpoB W THUMA MOJIIUIIHUKA, €r0 MOCAIKA B KOPITyC W Ha Baj (cM. Tabm. 12, 13),
YYUTHIBASA, YTO TOYHOCTh Pa3MEPOB IIJINHIPUUECKUX TTOBEPXHOCTEHN Baia U KOPITY-
ca 3aBUCHT OT KJlacca TOYHOCTH MOAIIUITHUKA U ofpenesseTcs mo Tabi. 14.

— CTposIT cXeMBbI TOJIEH JOIMYCKOB BBIOPAHHBIX MOCAIOK, KaK MOKa3aHO Ha
puc. 14.

— YcraHaBnuBalOT TpeOOBaHUSA K TOUYHOCTH MOBEPXHOCTEH Bajla U OTBEPCTHS
KOpITyCa, CONPSITaeMbIX C MOAIIMITHUKAMU KaueHus (cM. Tabn. 14 — 18).

— IToka3pIBarOT TpeOOBAHUS K TOYHOCTH IMOBEPXHOCTEH Bajla U OTBEPCTHS KO-
myca Ha 4YepTekax, aHAJIOTMYHO TTOKa3aHHBIM Ha pHcC. 15.

Ilpumep 6

[ITapukoBbIN paHaIbHBINA NOAMUIHUK 6-305 sBIIIETCA OMOPOM Bajla peayKTopa
C MWIMHIAPUYECKUMH 3y0daThIMU KojecaMu. PaauanbHas Harpy3ka, I€MCTBYIOIIAs Ha
MOIMUITHUKOBBIN y3en, Fr= 2000 H.

Heobxoaumo BbIOpaTh MOCAIKK MOIIMITHIKA HA Ball U B KOPIYC, a TaKXKe OIl-
peaenutb TpeOOBaHUsA K TOYHOCTH NMOBEPXHOCTEH Bajla M KOPIYCa, CONMPATAaeMBbIX C
ATUM MOJUIUITHUKOM.

— Omnpenensiem o Ta6i. I1 1.3 npun. 1 reomerpudeckue napameTpsl HOITHITHH-
ka 6-305:d =25 MM, D = 62 mm, B =17 mm.

— OmnpenensieM 1Mo nOpwi. 8 TPEACTbHBIE OTKIOHEHUS CPEAHUX JIUAMETPOB
dp, D

dm =2500085 Dm =621
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C——7+30
n H7
+15 0T
' ks o] & L,

i, T .

Puc. 14. Cxemsbl noJsiei JOMyCKOB MOCAI0K KoJiel MoAIUIHUKA 6-305 B KOpIyc U Ha Ball

\ Ol 0,0035

0,0075 —|0,0035| b

0,0075| A \ Ra 0.4

1O

0,015
+0,002

_—
325

362 +0,03

SR |

Ravs
\/ Ra 0,4 /10013 | B

7 Ra 0,8
/1 003 | A

a) 0)

Puc. 15. TpeGoBanus K TOUHOCTH MOCATOYHBIX MOBEPXHOCTEN: a — KOpIyca, 6 — Baja

~ 4

— OmnpenensieM BU HArpyKeHUs BHYTPEHHET0 U HAPY>KHOT'O KOJIEI MOAIIUITHU-
ka. Tak kak B IWIMHIPUYECKOM PEAYKTOpPE BpAILAETCA Bajl, a CIEJOBATENbHO, U
BHYTPEHHEE KOJIBI[O TOJMIIUITHUKA, HArpy3ka, ACHCTBYIOIIAs Ha MOIIIUITHUKOBBIN
y3eJl, IOCTOSIHHA IO BEJIMYMHE W HAMPABJICHUIO, BHYTPEHHEE KOJIBIO MOIIUITHUKA
UCIIBITBIBAET LIUPKYJISIIIMOHHOE HarpykeHue. HapykHoe KOJIbIIO MOJUIMITHUKA yCTa-
HOBJICHO B HETIOJBUKHOM KOPITyCE€ U Harpy>keHo MeCTHO (cM. Tab. 7).

— OmnpenensieM UHTEHCUBHOCTh HArpy>kKeHUs MOAIIUIHUKOBOro y3na P/C, nis
yero 1o 3aBucumMocTH (39) (cm. Tabn. 9) onpenensieM AUHAMUYECKYIO YKBHUBAJICHT-
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Hy10 Harpy3ky P. Tak Kak BHYTPEHHEE KOJIbIO ITOAIIMIIHMKA BPAIIAETCS, a OCEBast

Harpyska F, = 0 (3yOuaras nmepenava — npsamosyoas), V. = 1 (cm. 1abdn. 9), X =1,
Y =0 (cm. Tabm. 11):

P=P,=X-V-F,=1-1-2000=2000 H.

JlnHamu4aeckas rpy3zonoabeMHOCTh noammnauka 6-305 C = 17600 H. Torna

— OmnpenensieM pexuM padoThl MOAMUIHUKOBOTO y3ia. [Ipu P/C= 0,11 pexum
paboThI — HOpMAJIbHBIHN (CM. Ta0. §).

— BriGupaem no Tabi. 12 nocanky noamunHuKa Ha Bad. [lpu nupKyIsirMoHHOM
Harpy)KCHUM BHYTPEHHETO KOJbIIa TIOMIIUIIHUKA C JHAMETPOM  OTBEPCTHS
d =25 MM 1 HOpMaJIbHOM pexuMe paboTel — 3TO Tocaaka L6/k6.

— BriOupaem no tabn. 13 mocaaxky noamunHuka B kopiyc. [Ipu MecTHOM Ha-
TpyXEHUE HAPYKHOTO KOJbIa MOAIIAITHAKA U HOPMAJIBLHOM PEXUME PaOdOTHI — 3TO
nocanka H7/£6.

— CTpoumM cxemy MOJIEH JOIMYCKOB MOCAJO0K MOJIIMITHUKA HA BaJl U B KOPITYC
(cm. puc. 14).

— YcranaBnuBaeM TpeOOBaHUS K TOYHOCTH MOBEPXHOCTEH Baja U OTBEPCTHS
KOpITyca, COMPSTaeMbIX C MOAIIUITHUKOM.

To4HOCTH pa3MepoB TUX MOBEPXHOCTEH OIpesesieHa Ha3HAYCHHBIMU MOCaIKa-
mu: Ban — J25k6, otBepcrre — J62HT.

ToYHOCTH B3aMMHOTO PACIIONIOKEHUSI TIOBEPXHOCTEH Bajla M KOPITyca XapakTe-
PU3YIOT JIONMYCKHM TOPIIOBOTO OWEHHUS 3aIlICYMKOB OTHOCUTEIBHO Oa30BBIX OCEH
(cm. Tabu. 15): nns Basa — 0,013 mm, gt kopmyca — 0,03 M.

TouHOCTh (hOPMBI IUIUHIPUUECKUX TMOBEPXHOCTEH Bajia M KOpITyca Ompeens-
10T IOMYCKU KPYTIIOCTH U MPOoUiIsl MpoI0IbHOTO ceueHus (cM. Tadn. 17): ans Bana —
0,0035 mm, s otBepcTust — 0,0075 MM. TodHOCTH (DOPMBI TOPIIOBBIX TOBEPXHOCTEMH,
a UMEHHO JIOMYCK TJIOCKOCTHOCTH ATHX MOBEPXHOCTEH, 3a/laHa KOCBEHHO JOMYCKOM
TOPIIOBOTO OMEHUS (CM. BBIIIIE).

[ITepoxoBaTOCTh IMIMHAPUICCKAX M TOPIIOBBIX MOBEPXHOCTEH Bajia U KOpIyca
Ha3zHavyaeM 1o Tabn. 18: momyckaemble 3HaueHUs napamerpa Ra s Bana u kopmyca
cootBeTcTBeHHO 0,4 1 0,8 MKM.

— Iloka3piBaem TpeOOBaHUS K TOYHOCTH MOBEPXHOCTEH Baja M OTBEPCTUS KOP-
myca Ha 4epTexe (cm. puc. 15).
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3. HOPMHUPOBAHHUE TOYHOCTU TEOMETPUYECKHX
MNAPAMETPOB JIETAJIEA

3.1. HopmMupoBaHnue TOYHOCTH Pa3MepoB, (pOpPMBbI, PACIIOI0KEHUA
U LIEPOX0BATOCTH MOBEPXHOCTEH AeTajier

3.1.1. HopMupoBaHue TOUHOCTH pa3mMepoB

M3roroBieHue nerajiei ¢ HeOOX0MMOW TOYHOCTHIO BO3MOIKHO JIMIIG IIPH YKa-
3aHUU Ha YepTekax TpeOOBAHUI K TOUHOCTHU Pa3MepOB, (OPMbI, paCTIOI0KEHUS, 1I1e-
POXOBATOCTH, a B PAJI€ CIy4yaeB U BOJHUCTOCTH MOBEPXHOCTEH.

Ha deprexe aeTanu mpocTaBIsiiOT MUHUMAIbHOE, HO I0CTaTOYHOE JIJISl €€ U3ro-
TOBJICHUSI U KOHTPOJIS, KOJIMUECTBO pa3MepoB. Bce pasMephl yKa3bIBalOT C MPEIeiib-
HBIMH OTKJIOHCHHUSIMH.

[IpenenbHbIE OTKJIOHEHHUSI JMHEMHBIX Pa3MEpPOB CONPATaeMbIX ITOBEPXHOCTEHN
(anemenToB) neranu BoiOuparoT nmo ['OCT 25347 (nns MeTamIudecKux JeTajiei) u
I'OCT 25349 (mna peraneid M3 IUIACTMACC) U MPOCTABISIIOT HA YEpPTEXKE [0
['OCT 2.307 ECK]] B COOTBETCTBUU C IMOCaJKaMU, 00ECIICUUBAIOIINUMU CIIyKEOHOE
Ha3HAYCHUE U3JICITHSL.

[IpenenbHbie OTKIOHEHHS OCTaJbHBIX pPa3MEepOB OrOBapUBAIOT IO
I'OCT 30893 B Texnuyeckux TpeOOBaHUAX 0OIIEH 3anmucklo, Hanpumep «O0mwme 10-
nycku o 'OCT 30893.2 — mK», rie «m» — KjJacCc TOYHOCTH Pa3MEpPOB, MpeJieiib-
HbI€ OTKJIOHEHHUSI (TI0JIsI JJOITYCKOB) KOTOPBIX HE YKa3aHbl HEMOCPEIACTBEHHO HA 4Yep-
TeXe JeTalu.

3.1.2. HopMmupoBaHue TOUHOCTH (POPMBI U PACTIOIOKEHUS IOBEPXHOCTEN JeTanei

OtkiioHeHUsT POPMBI U PACTIOJIOKEHHUS TTOBEPXHOCTE HOPMUPYIOT B COOTBET-
CTBHUHM CO CTaH/IAPTAMMU:

— I'OCT 24642 «OHB. Hdonycku (GopMbl U pacroioxkeHus: moBepxHoctei. Oc-
HOBHBIE€ TEPMUHBI U OTIPEICIICHUS»;

— T'OCT 24643 «OHB. Jlonycku GopMbI U pacroyioxkeHus moBepxHocrei. Yu-
CJIOBBIC 3HAYCHUSY;

— T'OCT P 50056 «OHB. 3aBucumebie 1omycKu (GOPMBI, PACIIOJIOKESHHUS U KOOP-
JTUHUPYIOMUX pa3zMepoB. OCHOBHBIE TIOJIOKEHUSI IO PUMEHEHUIOY;

—T'OCT 31254 (MCO 14660-1:1999, UCO 14660-2:1999) «OHB. I'eomerpuue-
ckue 3neMeHThl. O01Ie TEPMUHBI U ONIPEACIICHUSD;
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— T'OCT P 53090 (MCO 2692:2006) «OHB. XapaktepucTuku u3eauii reoMeT-
pudeckue. TpeboBaHHMs MakCHMyMa MaTepualia, MUHUMyMa MaTepuaja U B3auMo-
JICUCTBUS;

—T'OCT P 53442 (MCO 1101:2004) «OHB. XapakTepucTUKU U3AEIUA T€OMET-
puueckue. Jlomycku Gopmbl, OpUEHTALIMK, MECTOPACTIONIOKEHUS U OUCHUSI» *;

— I'OCT 30987 (MCO 10579:1993) «OHB. Ha3znauenue pasmMepoB U JOMYCKOB
JUTSL HEKECTKUX JIeTanei»™;

—T'OCT 30893 «O06111e A0MmyCKn.

3HavyeHus1 AOMYCKOB (JOPMBI U PACIIOIOKEHUSI TOBEPXHOCTEH, a TaK:Ke CymMmap-
HBIX JOIMYCKOB (hOpPMBI U pacroioxeHus mnpencrasinensl B T1adn. I1 10.1, IT 10.2
(mpuit. 10) B 3aBUCUMOCTH OT YCTAHOBJIEHHBIX CTENEHE ToYHOCTH (mpui. 11) u Ho-
MUHAJIBHBIX Pa3MEPOB.

[Ipyn Ha3HayeHUUM AOMYCKOB MAPALIETbHOCTH, MEPIEHAUKYISIPHOCTH, HAKIOHA
[I0J1 HOMUHAIbHLIM PA3MEPOM TIOHUMAIOT UIMHY HOPMHUPYEMOIO y4acTKa WU HO-
MUHAJIBHYIO JJIMHY BCEH paccMaTpuBaeMOM MOBEPXHOCTH (JIA JIOMyCKa Mapaijieib-
HOCTH — HOMUHAJIbHYIO JUTMHY OOJbIIEeH CTOPOHBI), €CIM HOPMHUPOBAHHBIN y4acTOK
He 3a1aH. Jlonmycku TOpHOBOTrO OMEHHs HAa3HAYAIOT Ha 33JaHHOM HOMHUHAJIBHOM JHa-
METpe WJIM HOMHUHAJILHOM HauOOJIbILIEM JMaMETpe TOPLIOBOM MOBEPXHOCTH, E€CIH
auaMeTp He 3a1aH. JlomycKy MOJHOTO TOPIOBOIO OMEHHS Ha3HAYarOT Ha HOMUHAJb-
HOM HauOOJBIIEM TUaMETPE TOPIIOBOM MOBEPXHOCTH.

[Ipy Ha3HaYeHUWH [OMYCKOB COOCHOCTH, CAMMETPUYHOCTH, IEPECEUEHUs OCEH
M0oJi HOMUHAJIBHBIM pPa3MepOM MOHUMAIOT HOMHHAJIBHBIN pa3sMep paccMaTpuBaeMoi
MOBEPXHOCTHU BPAILCHUS WA HOMUHAJIBHBIA pa3Mep PaCcCTOSHUS MEXIY MOBEPXHO-
CTSIMHU, O0pa3yIOIIMMU pacCMaTpUBAEMbIii CUMMETPUYHBINA d1eMeHT. Ecnu 6a3a He
YKa3bIBa€TCs, TO JOIMYCK OMPEEISIIOT MO 3JIEMEHTY ¢ OO0JbIINM pa3MepoM. Jlomycku
paaraibHOTO0 OMEHUS U MOJIHOTO PaUaibHOTO OMEHUs HAa3HAYalOT UCXOJS U3 HOMHU-
HaAJIBHOTO IMAMETpa paccMaTpUBAEMON MOBEPXHOCTH.

[Ipu BBIOOpE nomycka (popMbl HEOOXOAMMO CBSI3aTh €0 C JIOIYCKOM pa3Mepa,
KOOPJIMHUPYIOIIETO JTaHHYIO MMOBEPXHOCTH (MPU HA3HAYCHUU JOMYCKOB (POPMBI ILIO-
CKHUX MOBEPXHOCTEHN), UJIM C JAOMYCKOM JuameTpa (s IMIMHIPUIECKUX TTOBEPXHO-
cteit). lomycku ¢hopmbl Ha3HAYAIOT TOJIBKO B T€X CIIy4asix, KOTJa OHU JOJKHBI OBITh
MeHblIe gonycka pasmepa IT:

TF <IT,

rae TF — nonyck (opmbl B TMaMeTpaIbHOM BBIPAXKEHUH.

Ecnu nns miuockoro sieMeHTa Ha3HauaroT HapsaLy ¢ Jomyckamu (OpMbI JIOMyc-
KU pacrionioxkenuss TP (mapajuieabHOCTH, NEPIEHAUKYJIIPHOCTH, HAKJIOHA U Jp.), TO
Py Ha3HAYEHHUH J0MycKa (hopMbI pekoMeHayeTcst coomoaars ycnosue TF < TP.

* OCHOBHBIE IOJIOKEHHUS CTaHAapTa MPUBEICHBI B IPUIL. 9.
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Jlnst obsierdyeHus HOPMUPOBAHUSI OTKJIIOHEHUH (POPMBI YCTAaHOBJIEHBI 3 YPOBHS
OTHOCHUTEIIbHON T€OMETPUUECKON TOUHOCTH [2]:

A — nopmanvnasn OmHoOCuUmenvbHas 2eomempuyecKkas mMOYHOCHb.
TF = 0,6 IT nns miockux noBepxHocrert u TF = 0,3 IT nns UMIMHIPUYECKUX MO-
BEPXHOCTEMN;

B — noséviuuennana omunocumenvnana eomempuueckana moyHocmsp. Jlns 1io-
CKMX M [WIMHIPUYECKUX TOBEpXHOCTEH cooTBeTcTBeHHO TF = 0,4IT wn
TF = 0,2 IT;

C — 6blCOKasa OMHOCUMENbHAA 2e0MemPUUecKas moyHocmsp. JJisi TIIOCKUX U

HAJIUHAPUYECKUX oBepxHOcTel coorBeTrcTBeHHO TF = 0,25 ITu TF = 0,12 IT.

Jomycku (HopMBI TTUIMHAPUYECKUX TMOBEPXHOCTEH HA3HAYAIOT B JBa pasa
MEHBIITMUMH, YeM JOMYCKH (HOPMBI TUIOCKHX TTOBEPXHOCTEH, TaK KaK JOMYCKH (POPMBI
MJIOCKUX MMOBEPXHOCTENW OrpaHUYUBAIOT OTKJIIOHEHHS Pa3MEpPOB, a IUIUHIPUIECKUX —
paauyca AeTanu.

YpoBeHb A OTHOCHUTEIBHON T€OMETPUUECKON TOYHOCTH HA3HAYAKOT JJIS JI€Ta-
Jiel TOJBUKHBIX COEUHEHUM MPpU HEOONBIINX HArPY3KaX U CKOPOCTSIX OTHOCHUTEIb-
HBIX MEePEeMEIECHUMN, KOTJ]a HEe TIPEIBABISIOTCS 0cOObIe TPEOOBaHMS K IJIABHOCTH XO-
7a 1 MUHUMAJIbHOMY TPEHUIO, JUIsl IeTajell COCIMHEHUIM C HATATOM M 00pa3yIoIuxX
NepexXoaHbIC MOCAAKH, IS JIeTajell COeNUHEHHM, MOABEPTraeMbIX pa300pKe WU TO-
BTOPHO cOOpKe, AJI M3MEPUTENbHBIX TOBEPXHOCTEH KanuOpos [2].

VYposens B BbIOMparoT i 1eTaneil NOJABHKHBIX COEUHEHUIN IPU CPEHUX 110
BEJIMYMHE HArpy3Kax U CPEHUX CKOPOCTSX OTHOCHUTEIIbHBIX MEPEMEILCHUM, s Je-
Tajel COeIMHEHUN ¢ HATSATOM WJIU MEePEeXOAHBIMU MOCATKaMU — MIPU BBICOKUX TPeOO-
BaHUAX K TOYHOCTH U MIPOYHOCTH.

VYposenb C BbIOMpAIOT A AeTajieid MOABUXHBIX COCIUHEHUW TPHU BBICOKUX
CKOPOCTSIX U Harpy3Kax, B CIyuyae BHICOKUX TPeOOBaHMI K IJIABHOCTH XOJla U repme-
TUYHOCTU coeuHeHus (YIUTOTHEHUS), sl AeTalleld COeAMHEHUN C HATSATOM WJIU Tie-
PEXOIHBIMHU TOCATKaMH, PAOOTAIOIIUX B YCJIOBHSX BO3JIEUCTBHS BBICOKHX CKOPO-
CTEH, ¥ Harpy30K, B TOM YHUCJIE YJapOB U BHOpaIU.

JI71st BBICOKOTOYHBIX JIeTajeil MOKHO MPUMEHSTh TOMYCKU (HOPMBI, COCTABIISIO-
ue menee 25 % ot IT nns mockux u 12 % ot IT niis UWIMHAPUYECKUX TTOBEPX-
HOCTEM.

Pexomennanuu mo BBIOOPY CTEMEHU TOYHOCTH (HOPMBI IMIMHAPUYECKUX TIO-
BepxHocTed mpuBeaeHsl B Ta0. 19 u I1 11.1 (mpun. 11), mmockux — B Tadm. I1 11.2
(mput. 11).
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19. Crenenb TOYHOCTH (POPMBI LIMIIMHAPUYECKUX TOBEPXHOCTEN
B 3aBUCHUMOCTH OT Jtonycka pasmepa (I'OCT 24643)

OTtHOCHUTEIbHASA réoMeTprudCCKas OTHOcCUTENbHAS reoMEeTprudCCKas
I[OH cK TOYHOCTH I[OH cK TOYHOCTH
Y A B | C Y 4 | B |
pa3mepa pa3mepa
CTCIICHb TOYHOCTH OpMBI CTCIICHb TOYHOCTHU (bOpMI)I
JT4 3 2 1 JT9 8 7 6
JTS 4 3 2 JT10 9 8 7
JT6 5 4 3 JT11 10 9 8
JT7 6 5 4 JTI12 11 10 9
JT8 7 6 5 _ _ _ _

YucneHHble 3HAYCHUSI JOMYCKOB (hOPMBI Ha3HAYAIOT MO CTETECHSIM TOYHOCTH B
cootBeTcTBHM ¢ Tabs. I1 10.1 u IT 10.2 (mpuo. 10). J{nsg Tex 70MycKOB, Ha KOTOPhIE HE
PacCIpOCTPaHSIOTCS CTaH/IAPTHBIE CTETIEHU TOYHOCTU (HAmpUMep, MO3UIMOHHBIN J10-
MyCK), 3HaYCHUsI OEPYT U3 0az06020 paoda (tadin. 20), mpu TOM pacyeTHbIC 3HAUCHUS
JIOTyCKa OKPYTJISIOT 0 ONF>KaMIero MEHbIEero 3HaueHus. ba3oBslil psij UCTIONB3Y-
0T TaKXe, KOT/la HeOOXOAUMO Ha3HAYUThH JOMYCK, 3aHUMAIOIINN MPOMEKYTOUHOE
MOJIOKEHHUE MEXKAY COCETHUMH CTEIEHSIMU TOYHOCTH.

20. ba3oBBIii psiJl YUCIOBBIX 3HAUEHHUH TOIYCKOB (POPMBI U PACIIOIOKEHUS, MKM

(TOCT 24643)

0,1 0,12 0,16 0,2 0,25 0,3 0,4 0,5 0,6 0,8
1 1,2 1,6 2 2,5 3 4 5 6 8
10 12 16 20 25 30 40 50 60 80
100 120 160 200 250 300 400 500 600 800
1000 1200 1600 2000 2500 3000 4000 5000 6000 8000

[Tpu BeIOOpE 1ONYCKOB UMJIMHAPUYHOCTH WX NPO(UIIA MPOJOIBHOIO CEUECHHUS
CJIelyeT YYUTHIBaTh JJIMHY HOPMHUPYEMOIO y4acTKa, a €CIU JOMYCK OTHOCHUTCS KO
BCEl MOBEPXHOCTH, TO ee nonuyto JuHy L [8]. [Ipu otHomenun L/d = 2...5 nomyck
(GopMBI pPEeKOMEHJyeTCs NPUHMMATh HAa OJIHY CTENEeHb TOYHOCTH TIpydee, a mpu
L/d>5 — Ha 5Be cTemeHM TOYHOCTH TrpyOee, 4eM B OOBIUHBIX CIydasx, KOrja
L/d <2. Onnako BO BCeX Clydasx yJABOCHHBIA MOMYCK (OpMBI B pauyCHOM BBIpa-
’KEHUU HE JIOJDKEH MPEBBIIATh JI0MyCKa JUaMeTpa HOPMUPYEMOM MOBEPXHOCTH.

TouyHoCTh (HOPMBI KOHMUECKHUX MOBEPXHOCTEH XapaKTepU3ylOT B OCHOBHOM OT-
KJIOHEHUSIMU U JIONyCKaMU MPSMOJIMHEHHOCTH 00pa3yrouiell KOHyca U KpyIJIOCTH B
nomnepedyHoM ceueHud. Kak mpasuiio, nonycku ¢GopMbl Ha3HAYatOT TOJIBKO JJIs BBICO-
KOTOYHBIX KOHYCOB (HalpuMep, MHCTPYMEHTaJIbHbIE€ WM IUMUHJICIbHBIE KOHYCHI,
KOHYCHBIE€ KaJIHOpBI U Ap.), KOr/la TOYHOCTh KOHYCa HOPMUPYETCS pa3AesibHbIM J10-
IIyCKOM JMaMeTpa B 3aJlaHHOM MoIepeyHoM ceueHuu T pg (0OBIYHO JuaMeTrp B Oc-
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HOBHOM TUIOCKOCTH KOHYca) U aomyckoMm yria konyca AT wiu ATy, . [lpu aTom pe-
KOMEH/TyeTCsl COOJTI0IaTh CIeAYIONIHe yciIoBus [8]:

TFL< 0,5AT, (ATy);
TFR < 0,5 Tps,

rae TFL u TFR — cOOTBETCTBEHHO JOMYCK MPSIMOJIMHEHOCTU 00pa3yrolie u Kpyr-
noctu, Mx™m; ATp (AT,) — nonyck yria KOHyca, MKM, Ha3HAUYECHHBIA 10
I'OCT 8908 «[omnycku yrinoB»; Tps — ONMYCK AHMaMeTpa KOHyca B 3aJJaHHOM ceye-
Huu, MKM, onpenensgemMbid o ['OCT 25347 «llonst 1omyCKOB U PEKOMEHyEMbIE
NOCAAKHA TIaJAKAX HUJIUHIPUYECKUX COCTUHEHUN.

JlommycKH pacroyiokeHus1, a TaKKe CyMMapHbI€ JOIYCKH (POPMBI M pacIoyioxke-
HUS HAa3HA4yaloT, KaK MMPaBWJIO, HA OCHOBAHHMM pacueTa pa3MEPHBIX LENeW UCXOs U3
AKCIUTyaTalMOHHBIX TPEOOBAHUM, MPEABABISIEMBIX K U3ICIHUIO U JACTANIU, a TAKKE UX
KOHCTPYKTUBHBIX 0ocoOeHHOcTel. [Ipumepbl BbIOOpa cTeNeHe TOYHOCTU U CIIOCOOBI
00paboTKH, oOecreunBaronMe COONI0EHNE COOTBETCTBYIOIIUX JIOMYCKOB, MPUBEIE-
Hbl B Ta0n. [T 11.3 — 11.5 npu. 11.

Homycku napamiensHoctd TPA HazHayaloT TOJIBKO B T€X CIydasx, KOrjaa HeoO-
XOJIMMO, YTOOBI OHHM OBUIM MeHbLIE Joiycka pazmepa IT Mexay paccMaTpUuBaceMbIMU
JJIEMEHTAMMU:

TPA< IT.

Jlonycky mapajuleIbHOCTH MOKHO Ha3HadaTh 10 aHAJOTHH C TOIyCKAMH ILIO-
CKOCTHOCTH U IIPSAMOJIMHENHOCTH 110 HOPMAJIBHOM, ITOBBIIIEHHONW U BBICOKON OTHOCH-
TEJIbHOW T€OMETPUUECKOM TOYHOCTH B 3aBUCUMOCTHU OT cooTHouieHuss TPA < IT.

JIonyCKH pacmoJIOKEHHUs], TOJIyYEHHbIE PACUETHBIM IIyTEM, CIELYET OKPYIJIAThH

70 cTaHAapTHBIX 3HavyeHui mo Tao6u. I1 10.1, IT 10.2 (mpwr. 10), mubo u3 6a30BOrO
psna (cM. Tabn. 20) myTem BbiOOpa OamKaiIiero ¢ pac4eTHbIM MEHbBILIETO 3HAUSHUSI.

I'OCT 24642 ycraHaBiuBaeT Ba croco0a OLIEHKU JOIYCKOB COOCHOCTH, CHUM-
METPUYHOCTH, NIEPECEUCHHs] OCEH U MO3ULHUOHHOIO JIOMYCKAa — B PAOUYCHOM 8blpa-
sycenuu (Kak HauOoJiplliee JOMYyCKAeMOE 3HAUYCHHE OTKJIOHEHHS) WU B Oouamem-
pansHom eviparcenuu (Kak AUaMETp WM IIMPUHA TOJS JTOMYyCKa PACIIONOKCHHS).
[IpenmodTuTeNnbHO yKa3bIBaTh JOMYCKH B JWaMETpadbHOM BhIpaxeHun. OHH Oojee
yIOOHBI sl pacueTa JAWaMETPATbHBIX 3a30POB M KOMIUJIEKCHBIX KaJHOpOB.
CooTHollleHne MEXKy SKBUBAJIICHTHBIMU JIOIMYCKaMH B TUaMETPAIbHOM M PanyCHOM
BbIpakeHUHU paBHO 2:1 (Tabmn. 21). [Ipu pacmmdpoBke yepTexel, pa3paboTaHHBIX 10
01.01.1980 r., cnexyetr yuntsiBath, 4To coriacHo ['OCT 2.308—68 momycku COOCHO-
CTH, CUMMETPUYHOCTH U CMEIIECHUS OCel HOPMHUPOBAIU TOJBKO B PaJUyCHOM
BBIPAKEHUU.



63

21. O06o3HavYeHue JOMYCKOB PACIIOIOKEHUS B TUAMETPATIbHOM
u paanycHoMm BeipaxkeHuu (o I'OCT 2.308)

VYcinoBHOE Ha3HaUeHUE

Homyck B IMaMETPaJILHOM B paJInyCHOM
BBIPKCHUH BBIPKCHUH
CoocHocTH ©| 90,2 ©| R 0,1
CHUMMETPUYHOCTH
=| 102 =| 72 0,1
Ilepeceuenusa oceut
P X| 102 X712 0,1
ocH () 0,2 () R 0,1
[103MLMOHHBIHA| [ ockocTH
N
CUMMCTPUHU () T 072 N T/Z 091

Heykazannbie HemoCpenCTBEHHO Ha YEPTEkKE WIM B TEXHUYECKUX TPEOOBAHUSAX
nonycku Gopmbl U pacniosoxeHus: pernamentupoBanbl ['OCT 30893.2. lns pomyc-
KOB TMPSAMOJUHEHHOCTH, TIOCKOCTHOCTH, MEPIECHAUKYISIPHOCTH, CUMMETPUYHOCTH,
nepeceyeHust ocel u OueHuil (paauanbHOro, TOPLEBOrO, B 3aJaHHOM HAaIpaBJICHUN)
YCTaHOBJIEHBI TpU Kjacca TOYHOCTH — H, K u L. B MalmmmHOCTpOEHUH, KaK MPaBUIIO,
UCIIOB3YIOT CPENHUH KJ1acC TOYHOCTH — K.

B kadecTBe 0a3bl MpU HOPMUPOBAHUU OTKIOHEHUU OT MEPIEHIAUKYJSIPHOCTH
IPUHUMAIOT 3JIEMEHT ¢ OoJIbIlel anHoMu (puc. 16, a).

Ecnu Ha uepTexe He yKa3zaHbl JIOMYCKH KPYIJIOCTU M Mapajule]bHOCTH, TO, CO-
rimacHo 'OCT 30893.2, nomyckarorcs 1r00bIe OTKIIOHEHHUS B Mpe/eaax MmoJisl oIy cKa
paccMaTpUBaEMOro pa3Mepa WM pa3Mepa pacCTOSHUS MEXKy paccMaTpUBAaeMOW IO-
BEPXHOCTHIO M 0a30i. DTO CBA3aHO C TEM, YTO YKa3aHHbIE MOTPEIHOCTH (HOPMBI U
PaCIIOIOKEHUSI BXOJIAT COCTABHOM YacThIO B MOTPEIIHOCTh pa3Mepa U BBISBISIOTCS
pu KOHTpoJe aetanu. Hanpumep, miis netanu, n300pakeHHo# Ha puc. 16, 6, HeyKa-
3aHHbIE JOMYCKH MapaJUIeIbHOCTH U IJIOCKOCTHOCTH HAXOJATCS B MpeAesiax IoJs
nomycka Tj. Jlomyck KpyIrJIocTH paBeH AOIYCKY JIMaMeTpa, HO He Oosee ollero 1o-
ycKa paauaibHOro Ouenus. JIJisi yacTHBIX BUJOB OTKJIOHEHUU (HOPMBI, TAKUX Kak
OBaJIbHOCTh, OTPAaHKa C YETHBIM YUCIIOM TpaHed, KOHYyCOOOpa3HOCTh, 00YKO0Opas3-
HOCTb M C€IJI000pa3HOCTh, CIEAyEeT MPUHUMATh HAaUOOJIbIIEE BO3MOKHOE OTKIJIOHE-
Hue ¢opmel, papHoe 0,5Td wnu 0,5TD (Td v TD — cOOTBETCTBEHHO JIOMYCK Baja U
OTBEPCTHS).
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Puc. 16. Dcku3bl nerasneil, WIUTIOCTPUPYIOIIUE NpaBujia HOPMUPOBAHUS HEyKa3aHHBIX Ha YepTEexXe
JIOTIYCKOB: @ — MEPIEHANKYJIIPHOCTH; O — NapaJUIETbHOCTH; 8 — INIOCKOCTHOCTH

OO0mue MOomyCKU MWIMHAPUIHOCTH, PO MPOJOJLHOTO CEUSHUs, HAKIIOHA,
nepeKoca 0cei, MO3UIUOHHBIE, TIOTHOTO PAIUATBHOTO U MIOJTHOTO TOPIIOBOTO OMEHWS,
dbopmbl 3a1anHOTO POGUIS U POPMBI 3aJaHHON TTOBEPXHOCTH HE yCTAaHABIMBAIOTCS.
OTKJIOHEHUS ATUX BHJIOB KOCBEHHO OIPaHUYMBAIOTCS JAOMyCKAMU Ha JIMHEWHBIC U YT-
JIOBBIC pa3Mephl WM JIPYTUMU BHUIAMU JOIMYCKOB (DOPMBI U PACIIOIOKEHUS, B TOM
gucie u oomumu. Ecnu Takoro orpaHudeHus] HEOCTATOYHO, TO TIEPEYUCIICHHBIC BU-
Il JTOTTYCKOB CIIEIyeT yKa3bIBaTh HA UYEPTEKE HEMOCPEACTBEHHO ISl COOTBETCT-
ByIOIIUX 3JeMeHTOB. OOIIue N0MyCKU COOCHOCTH MPUMEHSIIOT B CIIy4asiX, KOT/ia W3-
MEpEHHE paTuaIbHOTO OMEHUsT HEBO3MOXKHO WIIH HelesnecooopasHo. O0muii 1omyck
COOCHOCTH B JHAMETPATLHOM BBIPOKCHUU yCTAaHABIMBAIOT PAaBHBIM OOIIEMY JIOIYC-
Ky palagbHOTO OMCHMUS.

Hpumep 7

Ha3HaunTe HOMYyCK IJIOCKOCTHOCTH ITOBEPXHOCTH A NPU3MATUYECKON JETaIU
(puc. 16, 8), ucxonas u3 ycinoBusi 00ecrieyeHruss HOPMaJIbHONH OTHOCUTEIIBHOM TeOMET-
pPUYECKOM TOYHOCTH MPHU JOMYCKE pa3Mepa, KOOPAUHUPYIOLIETO JTaHHYH MOBEPX-
HOCTh, IT = 0,13 mm. Jlniuna noBepxHoctu 60 MM.

s HOpMasbHOM OTHOCHUTEIBHOW T€OMETPUUECKOW TOYHOCTH HAXOAUM Pacyer-
HbI gonyck minockoctnoctd TF= 0,6 IT = 0,6 - 0,13 = 0,078 mm. Ilo Tabn. 20 qis
JUIMHBL 60 MM TIOJTy4€HHOE 3HAYEHUE OKPYTJIsieM 10 OivKailliero MeHbIIero, T.e. J10
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0,06 mm. Takum 00pa3om, TONYCK MIIOCKOCTHOCTH, YKa3bIBAEMBbIN HA YepTexe, Oyner
paBeH 0,06 MM, 4TO COOTBETCTBYET 1 1-ii CTENEHH TOYHOCTH.

3.1.3. HopMupoBaHue 1IepOX0OBATOCTH MOBEPXHOCTEN JIETAIICH

[IlepoxoBaTOCTh  MOBEPXHOCTEH  HOPMHUPYIOT, coOmtomas  TpeOoBaHUS
I'OCT 25142 «OHB. IllepoxoBaTOCTh MOBEPXHOCTU. TE€PMUHBI U OMpPEACICHUS» U
I'OCT 2789 «lllepoxoBaTocTh NOBEpXHOCTH. [lapaMeTpbl U XapaKTEPUCTUKI.

UucnoBbie 3HaUCHUS TapaMETPOB MIEPOXOBATOCTH Ha3HAYAIOT UCXOMAS U3 PyHK-
[MOHAJIBHOTO HA3HAYEHUS U KOHCTPYKTHUBHBIX OCOOCHHOCTEH KaXKIIOM OTIEIbHOM
MOBEPXHOCTH U JeTaiu B 1esoM. [llepoxoBaTocTh MOBEPXHOCTH B Ipoliecce COOPKH
U3JIENIUS U €r0 AKCIUIyaTalli MOKET MPUBECTU K JIONOJIHUTEIbHBIM OTKIOHEHUSIM
pa3Mepa U (HOpMBbI MMOBEPXHOCTH JETalld, COOTBETCTBYIOIEMY HM3MEHEHUIO pacuer-
HBIX 3HAYCHHWI HATATOB M 3a30poB, KodddurmenTta tperus u ap. [lostomy ompene-
JICHHBIE OTPAHUYEHHUS IEPOXOBATOCTH CBSI3aHBI C JIOMYCKAMH Ha JIMHEHWHBIE Pa3MeEPhI
u (popMy HOPMUPYEMBIX MOBEpXHOCTEeH. TpeboBaHUs K MIEPOXOBATOCTH OJHOM IMO-
BEPXHOCTU MOTYT OBITh YCTaHOBJIEHBI OJHUM MapamMeTpOM WU HECKOJIbKUMH, €CIIU
3TO HEoOXoAMMO i obecriedeHus] (PYHKIIMOHATILHOIO HA3HAYEHHUs MOBEPXHOCTH.
[IpennoyTuTenbHBIM MapaMeTPOM LIEPOXOBATOCTU IPU €€ HOPMHUPOBAHUU M yKa3a-
HUM Ha 4YepTexax SBISIETCA CpeaHee apudmernyeckoe oTkiIoHeHue mpodwis Ra.
[Ipu HazHaueHun Ra cineayeT yYuThIBaTh MPUBEACHHYIO HUXKE CBSI3b 3TOr0 NapaMeT-
pa IIEpOXOBATOCTH C AOMYCKAMH Ha JIMHEWHBIA pa3Mep U OTKJIOHEHHE (POpMbI HOP-
MUPYEMOU NTOBEPXHOCTH.

[Tpu momycke dopmer TF, HaxonsimeMcst B TIpefiesiax MmoJjs AOMyCKa Ha JTUHEH-
Hb1i pasmep IT [8],

Ra< 0,11IT; (44)
npu TF =0,6 IT

Ra< 0,05IT; (45)
npu TF = 0,4 IT

Ra< 0,025 IT; (46)
npu TF = 0,25 IT

Ra< 0,012 IT. (47)

B Tex ciydasix, korna Heo6X0uMO HOPMUPOBATH BHICOTY HEPOBHOCTEH IO Jie-
CATH TOUYKaM RZ, MOXHO BOCIIOJIB30BATHCS 3aBUCUMOCTBIO

Rz = k -Ra, (48)

rae k=4 npu Ra = 80...2,5 Mxm, k=5 ipu Ra = 16...0,02 MkM.
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[TorydeHHBIE 3HAYCHHUS TAPAMETPOB IMIEPOXOBATOCTH CIIEAYET OKPYTJIUTH [0
ODKAMIINX MEHBIIUX HpeonoumumeabHulx 3Hauenuil (tabdn. 22). Ilonb3oBaThes
MPEAMOYTUTESIPHBIMA 3HAYCHUSMUA TIPH HA3HAYCHWU TPEOOBAHUHN IIEPOXOBATOCTH
nejaecooOpa3Hee, Tak KaKk 3TO COOTBETCTBYET MEXKIYHApOIHOW IMpPaKTHUKE, a TaKkKe
obecnieunBaeT Hanbosee 3hPpekTUBHOE TPUMEHEHHE 00pPa3I[0B CPAaBHECHHS.

[Ipu ycraHOBIIEHNH TPEOOBAHUM K IIEPOXOBATOCTH ITOBEPXHOCTH M3 DKCILTyaTa-
IIMOHHBIX COOOpaKEHWM CJICAYET YUYHUTHIBATH BO3MOKHOCTH OOCCIICUEHHUS TUX Tpe-
O0oBaHMI B Tporiecce U3roToBiieHus naetainu. CiemyeT UMETh B BHIY, YTO CHIDKCHHE
BBICOTHI HEPOBHOCTEH BIICUET 32 OO0 3HAYMTEIILHOE YBEITUUECHUE CTOMMOCTH 00pa-
OOTKH 3arOTOBOK.

Jlns oGsierueHust Ha3HAYCHUS YMCIIOBBIX 3HAYCHHUH MTapaMeTpOB IMIEPOXOBATOCTH
MOHO BOCIIOJIB30BaThCS JaHHBIMU Ta0. 23 u mipui. 12.

22. 3HaueHus mapaMeTpoB mepoxoBaTocT Ra u Rz v 6a30BOM AJIMHBI

(o TOCT 2789)
Ra, vxm Pexomenyemas Oa-
MPEATIOYTUTETHHBIC SHAYCHIS Rz, Mxm 30Bas IUIHHE, MM
3HAYCHUS

50 80; 63; 40 360; 250; 200; 160 8

25 40; 32; 20 160; 125; 100; 80 8

12,5 20; 16; 10 80; 63; 50; 40 8

6,3 10; 8; 5 40; 32; 25; 20 2,5

3,2 5;4;2,5 20; 16; 12,5; 10 2,5

1,6 2,5;1,2; 1,25 10; 8; 6,3 0,8

0,8 1,25; 1; 0,63 6,3;5;4;3,2 0,8

0,4 0,63;0,5; 0,32 3,2; 2,5;2; 1,6 0,8

0,2 0,32; 0,25; 0,16 1,6; 1,25; 1; 0,8 0,25

0,1 0,16; 0,125; 0,08 0,8; 0,63; 0,5; 0,4 0,25

0,05 0,08; 0,063; 0,04 0,4; 0,32; 0,25; 0,2 0,25

0,025 0,04; 0,032; 0,02 0,2; 0,16; 0,125; 0,1 0,25

— 0,01; 0,008 0,5; 0,04; 0,032 0,08




23. MuHuManpHble TpeOOBaHUS K IIEPOXOBATOCTH MOBEPXHOCTU

B 3aBUCUMOCTH OT JIOIyCKOB pasmepa u hopmsi [2, 8]

Jlomyck Jlomyck HomunaneHble pazmepsl, MM
pasmepa dhopmel, % 018 cB. 18 cB. 50 cB. 120
o OT JIOTyCKa A 10 50 1o 120 10 500
KBAJINTCTaM pasMepa 3naucHus Ra, mxm, He Oojee

100 0,2 034 094 078

60 0,1 0.2 0,2 0,4

13 40 0,05 0,1 0,1 0,2
100 0,4 0,4 0,8 1,6

T4 60 0,2 0,2 0,4 0,8
40 0,1 0,1 0,2 0,4

100 0,4 0,4 1,6 1,6

115 60 0,2 0,2 0,8 0,8
40 0,1 0,1 0,4 0,4

100 0,8 1,6 1,6 3,2

76 60 0,4 0,8 0,8 1,6
40 0,2 0,4 0,4 0,8

100 1,6 3,2 3,2 3,2

17 60 0,8 1,6 1,6 3,2
40 0,4 0,8 0,8 1,6

100 1,6 3,2 3,2 3,2

8 60 0,8 1,6 3,2 3,2
40 0,4 0,8 1,6 1,6

100 u 60 3,2 3,2 6,3 6,3

ke 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2

100 u 60 3,2 6,3 6,3 6,3

10 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
100 u 60 6,3 6,3 12,5 12,5

i 40 3,2 3,2 6,3 6,3
25 1,6 1,6 3,2 32

IT 12 100 u 60 12,5 12,5 25 25
ulTI3 40 6,3 6,3 12,5 12,5
IT 14 100 u 60 12,5 25 50 50
ulTl5 40 12,5 12,5 25 25
IT 16 100 u 60 25 50 100 100
ulTl7 40 25 25 50 50

[Mpumeuanus: 1. Eciu oTHOCHTENBHBIA JoNycK (JOpMBI MEHBIIEC 3HAYCHUH, YKa3aHHBIX B TaOJIHUIE, TO
3HaueHue Ra crnepyer HazHauuth He Oonee 0,15 7F. 2. Ilpu HEoOXOAMMOCTH MO (YHKIHOHATBHBIM
TpeOOBaHMSIM JOIYyCKACTCs yCTaHABIMBAThL 3HaUCHUsI Ra MeHee yka3aHHbBIX B Ta0uuIe.
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Ilpumep 8
HasHaunte 4MciIoBOE 3HAUCHUE BHICOTHI IepoxoBaTocTu i Bana & 40h6(  g2s),
UCXOJs M3 YCIOBUsL OOECIEeYeHUs] HOPMAaJbHOM OTHOCHUTEIIBHONW TI€OMETPHUYECKOM
TOYHOCTH TIOBEPXHOCTH JI€TAJIH.
JUjis HOpMaJIbHOM OTHOCUTENIBHOM T'€OMETPUYECKON TOYHOCTH (HOIMYyCK (HOpMBbI

coctaBisier 60 % ot gomycka Ha pasmep) Ra < 0,05 IT. CnenoBaTenbHO, JTOMYCTH-
MO€ 3HAYEHUE CpeaHEero apu(pMEeTUIECKOTO OTKJIOHEHUS npodus
Ra =0,05-0,025=0,00125 mm umu 1,25 mxm. I1o Ta6a. 22 npuHuMaem Onkaiiiee
MEHbBIIEE 3HAYEHHUE U3 MPEANOUYTUTENIBHOTO psaga Ra = 0,8 MKM, KOTOpPOE U ClleIyeT
IIPOCTAaBUTh HA YEPTEKE JACTalIH.

3.1.4. HopmupoBaHue TOUHOCTH (POPMBI, PACTIOTOKECHUS
Y IIIEPOXOBATOCTU MMOBEPXHOCTEN TUIIOBBIX JeTaei

Hopmupoeauue MmMoYHOCmMU PACROJI0IHCERUA oceil omeepcmuﬁ noo KpeneoiCHble oemanu

Cornacno I'OCT 14140, donycku pacnonoscenusn oceit omeepcmuii (TIaIKNX
U pe3b0OBBIX) MO/ KPETEKHbIE IeTalu, Hanpumep, O0AThI, BUHTHI, ITUDTHI, IITHIb-
KM | T.II., MOJKHO YCTaHaBIIMBATh IBYMsI CIIOCOOaMMU:

no3uyuonnvim oonyckom TPP B nuameTpalibHOM BeIpakeHuu (puc. 17, a);

npeoenbHbiMU OMKIOHeHuAmu +0O pazMepoB L, KOOPAUHHUPYIOUIUX OCH OT-
Bepctuii (puc. 17, 6).

4 ome. B 8,4 1%
& |20200| 4D ] (] Qme. B84 G40
/

& & & &
45 4
\/ \ J/ .

@ 40" ] L£3100) L2310

+
LsL@L#5LD)

Fan

T
&

a) 0)

Puc. 17. CnocoO6s1 HOpMUPOBaHMSI OTKJIOHEHU PACTIONIOKEHHS OCEH OTBEPCTHUH:
@ — TIO3UIIMOHHBIM JIOMTYCKOM; O — MPEAETbHBIMUA OTKIOHEHUSMU
KOOPJIUHUPYIOLIUX Pa3MEPOB
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[Ipn HOpMUPOBAHMM OTKJIOHEHUM PACIIOJNIOKEHMSI OCEN OTBEPCTUH MOJ KPEHeExK
pa3nyaoT coequHeHus AByX TUNoB (puc. 18). Ilpu coenunenuu tuna 4 B aetamsx 1
U 2 UMEIOTCSI CKBO3HBIE OTBEPCTHS MO/ MPOXO]I KPEMEKHOM JIeTalli C TapaHTUPOBaH-
HBIM JIHAMETPAIbHBIM 3a30POM S, (00NTOBBIE coenuHenus). K coenuneHusiMm Tu-
na B oTHOCAT coeMHEHUS JeTaau | cO CKBO3HBIMH OTBEPCTHSIMU MOJ MPOXOJ] Kpe-
NEKHOU JIeTalU C 3a30POM S,,in Y JI€TATH 2 € pe3b00OBBIMU OTBEPCTUSMHU (BUHTOBBIC
WIH IIMWJICYHbIE COCIUHEHUSI) WU C TIaJKUMU OTBepCTUsIMU (1o mTudTh), obec-
MEYUBAIOIUMHU HATSIT.

[Ipyn OAMHAKOBBIX MO3UIIMOHHBIX TOMYyCKax JUIsi 00€HX COMpSAraeMbIX AeTayei
nonyck PP pacnonokeHus: 0OCE OTBEPCTUM O] KPETIEK

U1 coeqnuHeHud tura A

TPP=k, - Spin (49)
U1 coequHeHud tumna B
TPP =05 -k, S, (50)

rae TPP — no3UllMOHHBIA JOMYCK, MM; S,,in — HAUMEHBIIUN 3a30p B COCIMHEHUH,
MM; K, — k03P dUIIMEHT UCTIOIBb30BaHMs 3a30pa JIJIsl KOMIIEHCAIIMK OTKJIOHEHHUS pac-
nonoxenus (ky, = 1 wnu k, = 0,8 11t coequHenuit, He TPEOYIOMIMX PETYIHUPOBAHUS
B3aMMHOTO pacrnoyiokeHus neraneit (k, = 0,8 mpuHUMAIOT P UCTIOJIB30BAaHUU BHUH-
TOB C YTOIUICHHBIMH WJIW TOTaHBIMH KOHWYECKMMH TrosioBkamu); k, = 0,8 wim
k,,= 0,6 — 11 coenMHEHMIA, B KOTOPBIX HEOOXOAUMO PEryJIUPOBAHUE B3aMMHOTO TIO-
noxenus aetanen npu coopke (k, = 0,6 MPUHUMAIOT 111 BUHTOB C YTOIUICHHBIMH
TOJIOBKAMHU)).

Tun A Tun B
Smin Smin

Smin

[
[—

>

IS
N
~

S |~

Smin

Puc. 18. CoenvHeHus ¢ MOMONIBbIO KPEMEKHbIX JeTaneit
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JlnaMeTpbl CKBO3HBIX OTBEPCTHUM MOA OOJTHI, BUHTHI, IIMUIbKA U COOTBETCT-
BYIOII[ME€ UM HAMMEHbBIIIME TapaHTUPOBAHHBIC 3a30pbI MPUBEAEHBI B Tpui. 13, mo3u-
IIMOHHBIE JOIMYCKH OCEH OTBEPCTHUH IO KPEIeKHbIE JeTalu — B Ta0JI. 24.

24. 3nayeHne MO3UIMOHHBIX 10ITyCKOB TPP B naMeTpallbHOM BBIPAKEHUU
PacIoJIOKEHUS OCEW OTBEPCTUH IO KPEIEKHBbIE NeTanu [2]

Tun coennHeHus
3a30p S min, MM 1 ‘ B
HE:;ES;Z@?;?;_ Homyck TPP, mm, ipu ko3 unmente K, MCIoab30BaHuUs 3a30pa
1 0,8 0,6 1 0,8 0,6
0,1 0,1 0,08 0,06 0,05 0,04 0,03
0,2 0,2 0,16 0,12 0,1 0,08 0,06
0,3 0,3 0,25 0,16 0,16 0,12 0,1
0,4 0,4 0,3 0,25 0,2 0,16 0,12
0,5 0,5 0,4 0,3 0,25 0,2 0,16
0,6 0,6 0,5 0,4 0,3 0,25 0,2
0,8 0,8 0,6 0,5 0,4 0,3 0,25
1 1 0,8 0,6 0,5 0,4 0,3
2 2 1,6 1,2 1 0,8 0,6
3 3 2,5 1,6 1,6 1,2 1
4 4 3 2,5 2 1,6 1,2

HasnadeHne MOo3UIMOHHBIX JOMYCKOB MPEANOYTUTEIHHO IO CPAaBHEHHUIO C HOP-
MHUPOBAaHUEM TPENEITbHBIX OTKIOHEHWH pa3mepoB. [lo3urmonnble gomycku Oonee
TEXHOJIOTUYHBI, TaK KaK JIONMyCKAOT Oojiee IIHUPOKHUE TOJIS JAOIYCKOB pa3MEpoB, a
Takke 00JIerdyaroT pacyeT U NPUMEHCHUE KOHIYKTOPOB M KOMITJICKCHBIX MPOXOIHBIX
kabpoB (puc. 19, a).

4 ome. D105

@40

:

ﬁﬂ

a) 0)

o o —+
Puc. 19. Tosurmonnsii gomyck otBeperuit @10 ¢ — ykazanue Ha ueprexe;

6 — KOMIUIEKCHBIN KaJuOp AJ11 KOHTPOJISI COOTBETCTBYIOUINX OTKJIIOHEHHH
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JIuneiiHple pa3Mepsl, ONPENEISIONME HOMUHAJIBHOE PAaCHOJIOKEHUE OCEH OT-
BEPCTUM MOJ KpENex, OrpaHUYMBAEMOE IMO3ULMOHHBIM JOIYCKOM, YKa3blBalOT Ha
yeprexkax 0e3 MpenebHbIX OTKIOHEHHWH W 3aK/II0Yal0T B MPAMOYTOJIbHBIE PaMKH
(cM. puc. 17, a). 910 caenaHo A TOro, 4ToObl K HUM MPU U3FOTOBJIEHUU HE IIPUMeE-
HSUJTA TPEOOBAHUS 1O TOYHOCTH, KaK K pa3Mepam ¢ OOLIMMHU JIOMyCKaMHU.

HopMupoBaHne OTKJIOHEHHHN PACIIOJI0KEHUSI OCEM OTBEPCTUH IOJ KPEHEXK Ipe-
JEIbHBIMUA OTKIIOHEHUSIMU KOOPAMHUPYIOIIUX Pa3MEPOB PEKOMEHIYETCS MPUMEHSTh
B CJIEAYIOIIUX chaydasx [8]:

— U1 pa3MepoB, KOOPAUHUPYIOUIUX TPYIIY OTBEPCTUN B LIEJIOM OTHOCUTEIBHO
JIPYTUX 3JIEMEHTOB JeTajed (B TOM ciydae, KOorja MPUMEHEHUE KOMIUICKCHBIX Ka-
TUOPOB 3aTPYAHUTEIIBHO);

— IPU YUCJIE OTBEPCTUM B OJTHOU IPYIIIIE MEHBIIIE TPEX;

— MpU MEXaHUYECKOM 00pabOTKe OTBEPCTHH MO pa3MeTKe WJIM Ha KOOPAUHATHO-
PaCTOYHBIX CTAHKaX;

— IIPU U3MEPEHUU PACIIONIOKEHUS OCE OTBEPCTUN YHUBEPCAIBHBIMU CPEJICTBAMMU.

Ecim mo KOHCTPYKTHUBHBIM YCIIOBHSIM HEOOXOJUMO OrpAaHUYEHUE TOYHOCTH
PaCIIOJIOKEHUSI OCEel OTBEPCTHI MPEAEIbHBIMU OTKIIOHEHUSIMU, TO CHayajia ompeje-
JSIFOT 3HaYEHHE TTO3ULIMOHHOTO AOMYCKa B IMAMETPAIIbHOM BBIPaKEHUH, a 3aTEM pac-
CUMTBIBAIOT TpE/INIbHbIC OTKIOHEHUS pa3MepoB t OL, KOOPAMHUPYIOIIUX OCU OTBEP-
CTHUH 10 3aBUCUMOCTSIM, IPUBEJICHHBIM B IpHIL. 14.

[To3uMOHHBIE AOMYCKU U MPEAEIbHBIE OTKJIOHEHUS KOOPAWHUPYIOIIHUX pa3me-
POB 1JIs CKBO3HBIX OTBEPCTUH (CoenuHEeHUs ThMa A), KaK MpaBuio, Ha3HAYAIOT 3aBU-
CUMBIMU. 3aBUCUMBIMU Ha3HAYaIOT TaK»Ke JOMYCKHU PACIOJIOKEHUSI OCeH Pe3bOOBBIX
OTBEPCTUM B COCAMHEHUAX TUIa B 10 ManoHarpykeHHblE BUHTHL. B 3TOM cirydae
3HAYEHUE 3aBUCUMOIO JIOMYCKA CBS3aHO C ACHCTBUTEIBHBIM OTKJIOHEHUEM CPEIHETO
auameTpa pe3b00BOro OTBEPCTHS OT MpEZesia MaKCUMyMa MaTepuaia. B coequnenu-
X TUMa B momycku pacmosioxeHus: ocedl pe3bOOBBIX OTBEPCTUM MO MIMMIBKU WU
TSKEJIOHATPY>KEHHbIE BUHTBI, & TaKXK€ OCEH TJIaJIKUX OTBEPCTHM MOJ MTUQTHI, CO-
€UHSEMbIE 10 MOCAJIKE C HATSATOM WJIM NEPEXOJIHOM, pEKOMEHIyeTCs Ha3HavyaTh He-
3aBUCHUMBIMH.

KOHTpO/Ib 3aBUCUMBIX MO3UIMOHHBIX OTKJIOHEHUH OCYIIECTBISETCS, KaK Ipa-
BUJIO, KOMIIEKCHBIMU KanmuOpamu. HeGomnpime netanm MOXKHO KOHTPOJIUPOBAThH HA
IPOEKTOpax, Ciau4das U300pakKeHUe JIeTaau C YEPTEKOM, Ha KOTOPOM B COOTBETCT-
BYIOIIIEM MaciiTabe HAaHECEHBI MPEACNIbHbIE KOHTYPhl KOHTPOJIUPYEMBIX MOBEPXHO-
CTEH C y4eTOM MO3UIMOHHBIX JOMYCcKOB. He3aBucrnmMble MO3UIIMOHHBIE JOMYCKU KOC-
BEHHO MOXKHO OIpPEJEIUTh Ha KOOPJUHATHO-U3MEPUTEIbHBIX MalllMHAX WA YHU-
BEPCAJIbHBIX MHUKPOCKOIAX C MOCIEAYIOUIUM MEPECYETOM H3MEPEHHBIX KOOPIAUHAT
oceil oTBepcTHii ¢ nmomotibio IBM, nmubo myTem mocTpoeHus Mo U3MEPEHHBIM KOOp-
JAHATaM JUarpaMMbl U OLIEHKH €€ C TOMOILBIO MPO3payHOro madioHa.
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Jlonycku pacnonoicenusn oceil 0CHOGHbIX Omeepcmuil
KOpnycHblXx 0emaneil

PacrnionoxeHue oceil OCHOBHBIX OTBEPCTHI pacCMOTPHUM Ha MPUMEpPE KOPITyCOB
PEAYKTOPOB M KOPOOOK CKOPOCTEW C LMJIMHIPUYECKUMHU 3yOUaThIMU IeperadyamMu
(3IT). OcHOBHBIE OTBEPCTHUS B ATUX KOPITycax MpeaHa3HAauYeHbI JUIsl Oa3upOBaHUS Ba-
70B. B I'OCT 1643 oTkJIOHEHUSI B3aUMHOT'O PACMOJIOKEHUS OCEl OTBEPCTUM KOPITY-
COB TOJ1 ONOPbI BasloB nuiuHapuueckoi 3I1 He HopMupoBaHbl. PernmameHTHpOBaHbI
NOTPENIHOCTH PACIOJIOKEHHUS OCeil COOpaHHOM mepeayn 0 HOpMaM KOHTaKTa 3yOb-
€B — JIOIyCKOM Ha MapallIeNIbHOCTh OCei f; OMyCKOM Ha TIepeKoc ocei };} U 110 HOp-

MaM OOKOBOTO 3a30pa — TMpeAeNbHBIM OTKJIOHEHHEM MEXOCEBOIO pacCTOSHUS
fa=05]y,, ,T0€ ju . —TapaHTUPOBAHHBLIA OOKOBOM 3a30D.

[Ipu mpoextrpoBanuu 311 1oMycKky Ha pacCTOSHUE MEXIY OCsIMU OTBepcThi T,
nepexoc Ty, u napamuienbHocTh Ty OCel OTBEPCTHI KOpIyca yCTaHABIMBAIOT C y4ve-
TOM JIOIYCKOB Ha MOTPEIIHOCTh PACHoJIOKEeHHs pabounx ocelt 3youarsix kosec (3K)
f..f.,f BcoorBercTtBUU ¢ [[OCT 1643, BO3MOXHBIX SKCIEHTPUCUTETOB OMOP M TO-

x°Jy’Ja

CaJIoYHBIX TOBEpXHOCTEH BasoB moj 3K M KOHKPETHBIX KOHCTPYKTHUBHBIX IMapaMeT-

poB 3II Ha ocHOBaHuHU pacyeTa pa3MepHbIX Lenedl. OTKIOHEHHE MEeXOCEBOIo pac-

crosaus f , mepekoc f 1 OTKJIOHEHHue OT mapasienbHocTy f oceit B 311 sBnstorces
ar yr xr

3aMBIKAIOIIMMU 3BEHbSIMH COOTBETCTBYIOIIUX pa3MEPHBIX IICTICH.

[Ipu npoextupoBanuu 311 mas uzaenus™ ¢ HECUMMETPUYHBIM PACTIONIOKEHUEM
OTOp BajJOB OTHOCUTEIBHO CPEAHEH IUIOCKOCTH Mepeadyu JOMYyCKH Ha PacIoJIOxkKe-
HUE€ OTBEPCTHI B KOPITyCE MOKHO HA3HAUUTh, UCTOJIb3Ys ycioBus [6] (puc. 20):

JUJIS OTKJIOHEHUSI PACCTOSIHUSL MEXIY OCSIMUA OTBEPCTUM
N N SN

|+ (f,f—i - 2-es)-L—Ck SE - 7

I7Ie 3HaK IUTIOC UCTIoNb3yeTcst korma A, > A, ;
JUISL TIEpeKoca oce

Ly
Ay =fy 3= —ex (52)
w
JUIS OTKJIOHEHUSI OT MapajuieIbHOCTH OCEM
Ly
Ax=Aan_Aaﬂ < fxb_ — €3, (53)
w

rie A, uA, — OTKIOHEHHS MEKOCCBOTO PACCTOSIHUS OTBEPCTHH B KOPITyCe H37Ie-
JIUSL TIO €T0 CTOPOHAM, JICBO U MPABON COOTBETCTBEHHO, MM; A, W A, — COOTBETCT-
BEHHO OTKJIOHEHME OT MAapaJUIeIbHOCTH U IIEPEKOC OCEN OTBEPCTUN B KOPILYCE, MM;

* Tlox n3nenueM moapa3yMeBaeTcsl peayKTop, KOpoOKa CKOpOCTEH | T.II.
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L, — paccTrosHME MEXIy CPEIHMMHU IUIOCKOCTSMHU OTBEPCTHH B KOPIYCE, MM;
C — paccTosiHHE MEXKIy CPEIHEN IUIOCKOCTBIO IMEpeNayd U CPENHEN IUIOCKOCTBIO
Kopmyca, MM; b,, — mmpuna 3y0uaToro BeHIa, MM; €y — CYMMAapHBIN KCIIEHTPUCHUTET
onop (Harmpumep, CMENIEHUE OCEN OTBEPCTHUI B KOPITyCE U MOCAT0YHON MTOBEPXHOCTH
NOJIIUITHUKA, paAuaIbHOEe OMEHUE TIOIIIUITHUKA U JIP.), MM;

€y = Ve.]21+eﬁ’ (54)

rae e, W e, — DKCUEHTPUCUTET, COOTBETCTBEHHO, JIEBBIX M IMPABBIX OIOpP Ba-
JIOB, MM.
Jist yKpynHEHHbIX pacyeToB nomycku Ty, Ty v T), MOXHO NPUHATS [8]:

L L
T,=%08f; Tx=0,8fx-b—k; Ty=0,8fy-b—k. (55)
w w
[Ipn ycTaHoBKe Ha Bally HECKOJIbKMX 3yOUaThIX KOJEC Pa3IMYHBIX CTEIEeHEH
To4HOCTH JNOTYCKU T, u T, HAa3HAYAIOT 110 KOJIECaM HauOOJIee BBICOKOW TOYHOCTH.
[Ipr MHOTOONIOPHBIX BajaX NPUHUMAIOT MEHBIIEE PACCTOSAHUE Ly MEXIY COCETHUMU
OTBEPCTUSAMH KOpITyca.

Ilpumep 9
Ha3znauuth OCHOBHbBIE TPEOOBaHUS K TOYHOCTU (POPMBI, B3AUMHOT'O PaCIIOIOXkKe-
HUS M IIEPOXOBATOCTH NMOBEPXHOCTEN OTBEPCTUH IIOJ ONOPHI BAJIOB B KOpIIyCE pe-

nykropa ¢ muuHAapudeckumu 3K (puc. 21)*. [lepenaua nunuHIpUYECKas! C TPSMBbI-
MU 3yObsiMU 1 TOUHOCTBIO 8-7-7-B I'OCT 1643. MexoceBoe pacctosaue d = 170 MM
npu mupuHe 3youatoro BeHua by = 50 MM (MOAydb M = 2 MM) U MPU PACCTOSTHUH
MEXIY CPEAHUMHM IIOCKOCTSIMHM ONMOPHBIX MoBepxHocTer Ly = 180 mm. B kauecTtse
OTIOp MCIOJIb30BaHbl pajauaibHble ToAMMUIHUKN 205 u 206 HyJIeBOro Kiacca TOYHO-
CTH, YCTaHOBJICHHBIC B OTBEpPCTHs Kopiyca 1o nocankam D52H7/80 w B62H?7/£0.
OceBoe MoJIOKEHHE MOJIIUITHUKOB (DUKCUPYETCS KPBIIIKAMU TPHKUMHBIMU, KOTO-
pBIE KpemATcs K Kopiycy BUHTamu M6—-6g.

Jnsa  wmexoceBoro paccrosHus a =170 MM wm Buga conpsbkeHus B 1o
I'OCT 1643 [2, 8] HaxoauM OTKJIOHEHHs MekO0ceBoro paccrosHust f, = + 80 MKM.
[IpenenpHble  OTKJIOHEHHSI  MEXOCEBOI'O  PACCTOSIHUS ~ OTBEPCTUM  KopIyca
Ty=+08f =%0,8-80==% 64 mkm. [lonyueHHOe 3HAYEHUE OKPYIJsieM 10 Onu-
YKAWIIEro MEHBIIET0 CTAHAAPTHOTO M HA 3CKHU3€ KOPIyCa YKa3blBAEM HOMHHAJIBHOE

3HAYEHHUE MENKOCEBOI0 PACCTOSHUSI M €ro mpeaeibHbie oTkioHeHud 170 + 0,06 mm
(cm. puc. 21).

*
B nmpumMepe paccMOTpeHbI TOJIBKO IMapaMeTpbl TOYHOCTH, Biustomue Ha padorty 3I1 pexykropa.
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[To I'OCT 1643 nns 3yOuartoid mepenaud 7-i CTENEHW TOYHOCTU 1O HOPMaM
KOHTaKTa 3yObeB JIOMYCKU MapaIeIbHOCTH U NIEPEKOca OCE COOTBETCTBEHHO PABHBI
fx =16 vxm u f,, = 8 Mxm. Torna n0omycku napauieabHOCTH U NIEPEKOCA OCEH OT-
BEPCTUM B KOPITyCE

180

180
Tx=0,8-16-%=46,1MKM; Ty=0,8'8'%:23MKM.

[Tpu nepepacuere nHa 100 MM 10MyCK mapajieIbHOCTH OyAET paBeH

T,=4,61 100—256
x =461 - =5 =125, MKM.

Ha »cku3e kopmyca yka3piBaeM CKOppeKTHpoBaHHbIM 1o Tabn. II 10.1
(mpwit. 10) gomyck mapajieTbHOCTH OOIIHUX OCei oTBepcTHil 62 MM u J52 MM —
0,02 mm.

AHAOTUYHO B TEXHUYECKHX TPEOOBAHMSIX YKa3bIBA€M CKOPPEKTHPOBAHHBIN

JIOITYCK TIepeKoca o0mmx oceir orBepctrin J62 MM u D52 mm — 0,012 MM Ha juyirHE

100 M

[To Tabn. 16 HaxoaUM JOMYCK COOCHOCTH OTBEPCTHM M3 YCIOBHS JOMYCTUMOTO
B3aUMHOT0 MepeKoca Kojel noAmunHukoB 0-ro kiacca touynoctu. TPC = 0,016 mm
(B AMaMeTpaIbHOM BBIPAXKEHUN ).

Jlommycku (hopMBI TOCATOYHBIX MTOBEPXHOCTEH OTBEPCTHUMA MO TOMITUITHUKY Ha-
X0IuUM 1o Tao6u. 17. J{ns NOJUIMIHUKOB HYJIEBOTO KJacca TOYHOCTHM M MHTEpBajia
pa3zmepoB ot 50 10 80 MM IOMYCK HEMOCTOSAHCTBA AUaMeTpoB oTBepcTuil A, b, Bu I
B MIOTIEPEYHOM U MPOJOJILHOM CEUEHHSIX OyAeT paBeH 15 MKM.

ToprioBoe 6reHHe TIOCKOCTEHN MO MPUKUMHBIE KPBIIIKH OTHOCUTEIHHO OO0IIei
OCH OTBEPCTHUH IO MOAIMIMITHUKN HAaX0 UM 110 Taour. 15. JIJ1g moaAmuImHuKa HyJ1€BOro
KJIacCa TOYHOCTH JIOITYCK TOPLIOBOIO OueHus paBeH 46 MKM.

[To Tabu. 24, ucnone3ys npui. 13, HAX0AUM NO3ULMOHHBIN JOIYCK OCEN OTBEp-
CTUM TOJI BUHTHI JJIsI KPEIJICHUs] TPYKUMHBIX KpBITIeK. [[7s pe3bOOBBIX OTBEPCTHI
M6-6H 103UIIMOHHBIN 3aBUCHMBIA JIONYCK B JWAaMETPAIIBHOM BBIPA)KEHUU PABEH
0,2 mm. [lomyck 3aBUCHUT OT JEHCTBUTEIBHBIX Pa3MEPOB CPEAHETO AUAMETpa Pe3bObl
M6-6H w muametpa otBepctust J62HT.

[ITepoxoBaTOCTh NMOCAIOYHBIX IOBEPXHOCTEN KOPITyCa PEAYKTOPA IO MOIIINI-
HUKM orpaHnurnBaeM Ra = 0,8 MkM (cM. TabGa. 18), TOPLOBBIX MOBEPXHOCTEH MO
KpblIKK — Ra = 3,2 MkM (cM. mipui. 12). lIlepoxoBaTocTh OCTaIbHBIX TOBEPXHOCTEN
KOpIyca peaykTopa, oOpadaThiBaeMbIX pe3aHHUEM, Ha3HaYaeM 1o Ra B mpejenax ot
3,2 1o 6,3 MKM.

* O6mumme ocu otepetrii A u b, B u I' yka3ans! Ha ackuse kopryca kak A—B, B—T" mo TOCT P 53442.
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Texnuueckue mpeﬁoeauu}l K zeomempuuecxoﬁ mouHocmu 3y6uamblx KoJjiec

TouHOCTh 3yOUaTOro BEHIIa BO MHOTOM 3aBHUCUT OT TOYHOCTH MOCAJOYHOIO OT-
Bepctust 3K miam OmopHBIX IIEEK Bal-IIECTEPHU M OMOPHBIX TOPIIOB, KOTOPBIE HC-
MOJIB3YIOT B KaUeCTBE TEXHOJOTHUYECCKUX U U3MEPHUTEIBHBIX 0a3 mpu 3y06000padboTke
U KOHTpoJie. B HEKOTOPBIX CilydasiX sl BBIBEPKH 3arOTOBKHM Ha 3yOOpPE3HOM CTaHKE
U JUIsl KOHTPOJIS pa3MepoB 3y0a, a y OOJbIINX 3y0UaThIX KOJeC U JJIsl KOHTPOJIS paB-
HOMEPHOCTH I1ara, MCMOJIL3YIOT HAPYKHYIO MWIMHAPUUECKYIO TTOBEPXHOCTh 3y0Oya-
TOTO BEHIIA.

[Tockonbky oTBepctue 3K miam onopHble MIEWKH Bal-IIECTEPHU SIBIAIOTCA HE
TOJIbKO T€XHOJIOTMYECKHUMH, HO M KOHCTPYKTOPCKUMHU 0a3aMu, TO MPEAbIBISIEMbIE K
HUM TEXHHYECKHE TPeOOBaHUS JOJDKHBI YUUTHIBATH CIIyKE€OHOE Ha3HAUCHUE U3Je-
musi. TounoctHsie TpeboBanus k 3K u 311, permamentupoBannbie 'OCT 1643 «Ile-
penadu 3yodarbie nUIuHApUIecKue. JlomyCcKmy, YIUTBIBAIOT dKCIUTyaTallUOHHBIC TIa-
pameTtpsl nepeaaur. OQHAKO MPUBEICHHBIE B 3TOM CTaHAAPTE HOPMBI HE OTPaHUYHU-
BalOT MOKa3aTeId TOYHOCTH 0a30BbIX MOBEpXHOCTEW. B3auMOCBSI3b MEXIy TOYHO-
CThIO 3yOUaThIX BEHIIOB KoJieC U MX 0a30BBIX MOBEPXHOCTEW ycTaHOBJIEeHa B Peko-
Mennanusx MCO DR 1328 «To4yHOCTh MUIMHAPUYECKUX 3yOUaThIX Mepeiad 3BOJb-
BEHTHOI'O 3allerieHus ¢ moayjieM ot 1 mo 25 Mm». Tak Kak HOpMBI TOYHOCTH
I'OCT 1643 paszpabotansl Ha ocHoBe crangapToB MCO, To ykazaHHbIE pEKOMEH/Ia-
I MOXKHO HCIIOJIb30BaTh MPU Ha3HAYEHUU TPEOOBAHMI K T€OMETPUUYECKON TOUYHO-
ctu 6a30BbIX oBepxHocTelt 3K (Tadim. 25).

25. B3auMocCBs3b TOYHOCTH 3y0OUaThIX KOJIEC C TOUHOCTHIO PA3MEPOB
1 (opMbI MX 0a30BBIX IMOBEPXHOCTEH [6]

[Tocamounasi mOBEpXHOCTH [Tocamounast mOBEpXHOCTH
Crenenn OTBEPCTHS IeHKH Bajia
TOYHOCTH Crenenn CremneHnb
3y04aroro Kpamurer TOYHOCTH Kpasurer TOYHOCTH
KoJieca JMaMeTpa 1o (bOopMEI 110 Jametpa Tio dbopMBI 110
I'OCT 25346 COCT 24643 I'OCT 25346 COCT 24643
3 4 3 4 3
4 4 4 4 4
5 5 5 5 5
6 6 6 5 5
7 7 7 6 6
8 7 7 6 6
9 8 8 7 7
10 8 8 7 7
11 8 8 8 8
12 8 8 8 8
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buenune 6a30Boro Topua 3aroTOBKM OTHOCUTEIBHO OCH MTOCaJ0YHOIO OTBEPCTHS
3K um omopHoO# melku Baj-meCTepHU MPUBOIUT K MOSBICHUIO MPU 3y0000paboTke
TaKUX MOTPEIIHOCTEN, KaK OTKJIOHEHHE HampaBiieHusa 3y6a y npsimo3yobix 3K wmim
OTKJIOHEHHE OCEBbIX IIaroB y koco3yObix 3K, ocoOeHHO ¢ OOJBIIMM OCEBBIM IEpe-
KPBITHEM.

Tak KaK OTKJIOHEHHE HalpaBJjeHUs 3y0a 3aBUCUT HE TOJIBKO OT TOPLOBOro Oue-
HUS 3arOTOBKHU, HO U OT APYI'MX TEXHOJOTMYECKHUX MPHUUYMH, TO NPAKTUYECKH AOITyC-
KaloT, YTO TOPIIOBOE OMEHHE He MOJKHO mpeBbimaTh 50 % Aomycka Ha OTKJIOHEHHE
HaIpaBJieHus 3y0a.

Kpome Toro, yuurtsiBas, 4To JOMYCK Ha OTKJIIOHEHUE HAIpaBleHUs 3yOa OTHO-
CHUTCS K IIUPUHE 3y0YaToOro BEHIIa, a IOMYCK Ha TOPLIOBOE OMEHHUE — K JACTUTEIILHOMY
TUaAMETPy WM K JAUAMETpy, OJU3KOMY K HEMy, MOCIEAHHI MOXKHO BBIPA3HUTh Clie-
JTYIOIMMHU COOTHOLICHUSAMHU [6]:

JUTS TIPSIMO3YOBIX 3y0OUaThIX KOJIEC

TCA=05 da Fp: 56
— Y b Ba ( )

JU1S1 KOCO3YOBIX 3y0UaThIX KOJIeC

d,

TCA=0,5-
0,5 b

Fp., - cos P, (57)
rie TCA — nomyck Ha TOpioBoe OueHue, MkM; dy — AMaMETp AETUTEITHLHOU OKPYXK-
HOCTH, MM; b — mmpuHa 3y064aToro BeHua, MM; Fg — NOIyCK Ha MOIPEIHOCTD Ha-
npasnenus 3yoa no 'OCT 1643, mxm; Fp,,, — npeenbHOE OTKIOHEHUE OCEBBIX IlIa-
rOB, MKM; [3 — yroJ HakjioHa 3yObeB, Tpaj.

Jlommycku Ha TopiioBoe 6ueHue 6azoBoro Topua 3aroroBku TCA, paccuuTaHHbIE
U3 YCJIOBUS, YTO AramMeTp Koseca paBeH 100 MM, mpuBeeHbI B Ta01. 26.

26. Jlonycku Ha TOpIioBOe OueHue 0a30BOTO TOpIla 3youaToro Kojieca [6]

H_[I/IpI/IHa CrerneHs TOYHOCTH 10 HOpMaM KOHTaKTa
syGuatoro (mo 'OCT 1643)
3 4 | s [ 6 | 7] 8| 9 [10] 11 ] 12
KoJieca, MM
Homyck Ha TopiioBoe Ouenue, Mkm, ipu d = 100 mm

o 40 10 12 16 20 24 40 64 100 | 160 | 250
Cg. 40 1o 100 5 6 8 10 12 20 32 50 80 125
Cg. 100 o 160 3,2 4,0 5,1 6,4 80 | 12,8 | 20,0 | 32,0 | 50,0 | 80,0
Cg. 160 mo 250 2,5 3 4 5 6 10 16 25 40 60
Cg. 250 o 400 1,9 2,2 2,9 3,8 4,5 7,1 12,0 | 19,2 | 30,4 | 48,0
Cg. 400 mo 630 1,3 1,7 2,2 2,8 3.4 5,5 9,0 | 14,0 | 22,0 | 36,0

[Mpumeuanwue. Jlomyck Ha TOPIIOBOE OMeHKE 6a30BOr0 TOPIlA 3arOTOBKH MOJMYYalOT YMHOKEHUEM 3HAUCHUS,
B3STOTO U3 TaOuIbl, Ha BenuuuHy d,/100.
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B 3aBrCHMMOCTH OT MOCTPOEHHS TEXHOJIOTHYECKOTO Mpoliecca Hape3aHus 3yObeB
3K ¥ npuHATON METOIMKHN KOHTPOJIS TapaMETPOB TOYHOCTH BO3MOXKHBI CIEAYIOIINE
BApUAHTHI UCIIOJIb30BaHUS HAPYKHON HUIIMHIPUYECKON MOBEPXHOCTHU 3arOTOBKH [6]:

1) HapyXHYIO HWIMHJIPUYECKYIO MOBEPXHOCTh MCIOJIb3YIOT B KaUYE€CTBE TEXHO-
JIOTUYECKOM 6a3bl JIsl BIBEPKU IMOJI0KEHUS 3aTOTOBKH IPU €€ YCTaHOBKE Ha 3y0000-
pabaThIBAIOIIEM CTAaHKE; B 3TOM CIIy4ae JOHKHO OBITh OTpaHUYEHO paJnalibHOE Oue-
HHE 3TOU MOBEPXHOCTH TCR OTHOCUTENBHO OCH INOcago4Horo orsepcrus 3K wimm
OMOPHOM MOBEPXHOCTH BAJI-LIECTEPHU, UCIIOJIb3YEMBIX B U3JEIHH B KAYECTBE KOHCT-
PYKTOpCKHUX 0as3;

2) HapyXHYIO TUIMHAPUYECKYIO TOBEPXHOCTh 3arOTOBKM HCIONB3YIOT B Kaue-
CTBE U3MEPUTEIbHOM 0a3bl sl KOHTPOJI pa3MepoB 3yObeB 3K (M3MepeHue TaHTeH-
[IUATBHBIM 3yOOMEpPOM HIIM IITAaHT€H3yOOMEpPOM CMEIIEHUsI HCXOIHOTO KOHTYpa WU
TOJIIIMHBI 3yOb€B) MU JUIsl KOHTPOJS PaBHOMEPHOCTH ILara; Ui 3TOTO JIOJKHBI
OBITh OrpaHUYEHBbl IPEJCIbHbIE OTKJIOHEHUS AUaMeTpa HapyKHOM LMIUHAPUYECKON
MOBEPXHOCTH 3yObheB 3yOuaToro kojueca Td,, a Takxe paguaibHoe OMEHHE HapyKHOU
noBepXxHOCTH T CR oTHOCUTENBHO 0a3, yKa3aHHBIX B II. 1;

3) Hapy>XKHYIO IWJIMHJIPUYECKYIO MOBEPXHOCTh 3arOTOBKH MCIOJIB3YIOT JJI KOH-
TPOJISL CMEILEHUSI UCXOJHOTO KOHTYpa WM TOJUIMHBI 3yObEB, HO MPU 3TOM YUMTHI-
BalOT JEHUCTBUTEIBHBIN JTUAaMETP HAPY>KHOW LWIMHAPUYECKON MOBEPXHOCTH 3yOdya-
Toro BeHua. [Ipu 3TOM ycTaHaBIMBAaIOT JOMYCK Ha pajauaibHOe OWeHuEe Hapy>KHOM
noBepxHOcTH TCR (6a3bl Te e, 4To U B 1. 1), a AMaMeTp BBITIOIHSIIOT Kak cBOOO/-
HBIU pa3Mep;

4) Hapy’>XKHYIO TWIMHAPUYECKYIO TOBEPXHOCTh 3arOTOBKH HE MCIOJIb3YIOT B Ka-
yecTBe 0a30BOM MOBEPXHOCTHU MpHU 3y0000paboTKe U KOHTpoJie. Torna qruaMerp 3Tou
MOBEPXHOCTH MOKHO CUMTATh CBOOOJHBIM Pa3MepOM.

B mepBoMm BapuaHTe qomyckaeMas BEJIMYMHA PaJnajbHOrO0 OMEHHS MOBEPXHO-
CTH 3y04aToro BEHIIa JOJKHA COCTAaBJIATh YacTh JOIMyCKa Ha paauanbHOE OHEHME
3y6uaroro BeHila Fr 1 MOeT ObITh MMOACUUTAHA CIAEAYIOIIUM 00pa3oM:

TCR=06F.,. (58)

JIJ1st BTOPOTO M TPETHEr0 BapUAHTOB IpEAEIIbHAS BEIUYMHA PAIUAIBHOTIO Oue-
HUS Hapy)KHOW LMJIMHIPUYECKON NMOBEPXHOCTHU JOJDKHA COCTABIATH 4acCTh JIOITyCKa
Ha CMEILEHUE UCXOTHOr0 KOHTYypa T:

TCR=0,25T,. (59)

VYuureiBas, uto B ['OCT 1643 nonyck Ha CMELIEHNE UCXOJHOTO KOHTypa HaXo-
JIUTCS B 3aBUCUMOCTH OT PaIMATIbHOTO OMEHHSI 3y0UaToro BEHIIA U BU/Ia CONIPSKEHUS,
— st conpsixennd Hu E

TCR=0,25 - (1,1 F, + 20); (60)
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— s conpsikeHuit D TCR=0,35F, + 6;
C TCR=045F, +8;
(61)
B TCR =0,55 F, + 10;
A TCR=0,7F,.+12.

B 3aBucumoctsix (58) — (61) TCR, T,,, F, u3MepstoTCs B MKM.
Jlyist 4eTBepTOro BapMaHTa JIOMYCK Ha paguaibHOEe OMEHHE HapyHOW MOBEpX-
HOCTH 3y04aToro BeHIla MPUHUMAIOT B MIpejenax

TCR=0,1m, (62)

rjae m — MoJyjb 3yObeB, MM.

B ciyyae xonTpoas pazmepoB 3yOseB 3K ¢ MCHoONb30BaHMEM B KauecTBE Oa3bl
Hapy>XHOUM MOBEPXHOCTHU 3y0a, 0e3 ydeTa NEeWCTBUTEIBLHOIO AuamMeTpa (BapuaHT 2),
JOIYCKHM Ha OTKJIOHEHUE HAPY>KHOT'O AUaMeTpa 3aroToBku 7Td, HE TOJKHBI Yype3Mep-
HO COKpamiath JOMYCKH Ha CMEIEHHWE HCXOJHOro KOHTypa. Pexomenmyercs cie-
JyI0Illee COOTHOIIEHUE:

Td,=05T,. (63)

Ilpumep 10

Ha3znaunth ocHOBHBIE TpeOOBaHMSI K TOYHOCTH Pa3MEpoOB, (HOPMBI, B3aUMHOTO
PacIoIOKEHHUS] TOBEPXHOCTEHN M X HIEPOXOBATOCTU MPSAMO3yOO0T0 HHJIMHIPUIECKOTO
3K ¢ unciom 3y0beB z = 43, m = 2 MM u TouHOCThIO 8-7-7-B T'OCT 1643. Hapyx-
HYIO TOBEPXHOCTH 3yOheB 3K MCTIONB3YIOT /11 KOHTPOJIS HAKJIaIHBIMU TPHOOpaMH.

Ueprex 3K BoimonustoT B coorBeTcTBUU ¢ TpeboBanusmu ['OCT 2.404. B npa-
BOM BEpPXHEM YTJIy UepTeka pacroiaraioT Tabiauily, B KOTOPOH YKa3bIBaIOT CBEICHUS
o 3yOuaTom kosiece. IIpeanonaras, 4yTo 3aKka3uMKOM HE YCTAHOBJIEHBI KOHTPOJIMpYE-
MBbIE ITapaMeTpbl, B TA0JIULIE UX HE YKa3bIBAIOT, & B TEXHUYECKUX TpeOOBaHUSIX JieJia-
I0T 3anuch «JlaHHple mig KOHTpoas mo HopMmam TtouHoctH — mo I'OCT 1643»
(puc. 22).

TexHOTOrn4eckuMHU W KOHCTpYKTOpckuMH Oazamu 3K sBIstOTCS OTBEpCTHE
& 30 co mmoHOYHBIM Ma3oM u Topenr b. Hanbosee Bricokast creneHb TOUHOCTH (7-51)
Ha3HAYCHA M0 HOpMaM IJIABHOCTH U KOHTakTa 3yOneB. Mcxoas u3 atoro, mo tadmi. 25
¥ Ha OCHOBAHWMH BBIOPAHHOW MOCAJKU HAa3HA4YaeM TOJie JOIyCKa pa3Mepa Ha OTBEp-
ctue — H7.

Jonycku ¢GhopmMbl TOBEPXHOCTH OTBEPCTUSI B JAHAMETPAIHLHOM BBIPAKEHUH TIO
7-i CTEneHU TOYHOCTU (CM. Tabia. 25) mMpUMEPHO PaBHBI JOMYCKY IHUAMETpa OTBEp-
ctus no 7-my kBanurery. [Ipeanonaras, 4To OTKJIOHEHUS (POPMBI HAXOAATCA B Mpejie-
Jlax MoJist JOIycKa Ha pa3Mep (AuaMeTp), Ha YepTexe JOITyCKH (POPMBI HE YKa3bIBaEM.
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buenne 6a30Boro Topua rnpu JuaMeTpe AeIUTEIbHON OKPYKHOCTH 86 MM U IIU-
puHe 3y04aTtoro Benna 20 MM 1ij1st 7-#1 CTENEHU TOYHOCTH 110 HOpMaM IJIaBHOCTH Ha-
XOIUAM I10 Ta0JI. 26:

TCA =24 - 86/100 = 20,64 mkwMm.

[TonyyeHHyI0 BETMYMHY OKpYIJIAEM 0 OJNMKaWIEero MEHbBIIETO0 3HAYEHUs U3
6a3oBoro psna mo tad:i. 20.

Takum 00pa3oM, AOMyCK HA OMeHHe 0a30BOr0 TOpLa OTHOCUTEIBLHO OCU OTBEp-
ctus paseH 0,02 Mm.

Tak kak HapyKHas UUIUHIpUYECKast TOBEpXHOCTh 3K HCTONb3yeTcsl B KAYECTBE
U3MEpUTEIbHON 0a3bl MPH KOHTPOJIE HAKIAIHBIMHU MPUOOpaMu, HEOOXOJIHUMO Orpa-
HUYHUTH TIPEICTLHBIMU OTKJIOHCHHUSIMH AUaMeTp 3youatoro BeHma Td, W paguanib-
Hoe Ouenue »Toil moBepxHocT TCR. Ilo HOpMamM KMHEMATUYECKOW TOYHOCTU 8 U
Buay conpsbkeHus: B mo I'OCT 1643 [2, 8] HaxoauM JOMYCK HAa CMEIIEHUE UCXOTHO-
ro kourypa 3K Ty = 140 mxm. Torna npenenbHOE OTKIOHEHUE THMAMETPA MOBEPX-
HocTH BepiivH 3yOobeB Tda = 0,5 Ty = 0,5:-140 = 70 MM, paguanbHoe OMEeHHE —
TCR = 0,25 Ty = 0,25-140 = 35 Mkm. PacueTHble 3HaU€HUSI OKPYTJISIEM B MEHBIIYIO
CTOPOHY H0 cTaHAapTHbix 3HaueHud B coorBerctBuu ¢ ['OCT 25347 [2,8] nu
I'OCT 24643 (cm. taba. IT 10.2 mpun. 10). B utore Tda = 0,07 mm (9 xBanmuter) u
TCR = 0,025 MM, 4TO COOTBETCTBYET /-1 CTETIEHU TOYHOCTH.

Jlomycku Ha IINOHOYHBIM Ta3 YCTaHaBJIMBaeM B COOTBETCTBUHM C
I'OCT 23360 [2, 8] u pekoMmenaanusmu [8] (cM. pazaen 4) (cm. puc. 22).

Jlomycku IMHEWHBIX pa3MepoB, POPMBI U PACTIOTIOKEHUS OCTATBHBIX 3JIEMEHTOB
Ha3HayaeMm 1o kiaccaM TouHocTd m u K B cootBetcTBUM ¢ ['OCT 30893 u oroBapu-
BaeM B TEXHUYECKUX TPeOOBaHUAX OOIIEH 3aMuChIO.

[IIepoxoBaTocTh MOBEpPXHOCTEN 3yObeB periameHTupoBana Ra = 0,8 Mkm (cwm.
npui. 12 qst 7-i cTeneHu TOYHOCTHU 1O HOpMaM iaBHocTH). LllepoxoBaTocTs 6a3o-
Bbix mnoBepxHocTedl 3K Haznauaem nmo Ra B mnpenenax ot 0,8 mo 3,2 mxMm (cwm.
Tabn. 23, npui. 12), ocTaabHbIX NOBEpXHOCTEH — 110 Ra = 6,3 MKM.

3.1.5. BelnonHeHne paboyero yeprexa JeTanu

B xypcoBoil paboTe BBIIOIHAIOT pabOUMil YepTex AeTanu U3AeIus, ClayKeOHoe
Ha3HAYEHUE KOTOPOr0 PacCMOTPEHO IIPU BBINOJIHEHUM 3aJaHus 1o noxapasueny 2.1.
Hcxonda u3 cinyxeO0HOro Ha3HAYECHUs U3/IeTUs B LIEJIOM U YKa3aHHOM B 3aJJaHUU JieTa-
JU B YaCTHOCTH, HA3HAYalOT TPEOOBAaHUS K TOYHOCTH I€OMETPUUYECKUX [1apaMeTpOB
ATOW JI€TaIM U NMPOCTABJISIIOT UX HA BBIITOJIHEHHOM YEPTEKE.

[TpaBuiia yka3zaHusi Ha yepTekax JOIMYCKOB (POPMBbI, paCIOIOKEHUS U LLIEPOXO-
BarocTh nosepxHoctu pernameHTupoBansl ['OCT 2.308 «ECK/I. Yka3anue Ha uep-
TeXax JO0MycKoB (opMbl U pacnonoxenus nosepxuoctein» nu ['OCT 2.309 «ECK.
O0603HaueHne MLEePOXOBATOCTH MOBEPXHOCTEN.
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Yeprexxk AeTaiv BHIMONHSIIOT B 3aBUCUMOCTH OT CJIOKHOCTHM KOHCTPYKIMH Ha
dbopmate A3 miu A4 B cootBercTBUU co ctranaapramu ECKJI. HomunansHbIe pazMe-
pa eTalld ONPENEIIAIOT MO YEPTEKY U3JETUS C YYETOM COOTBETCTBYIOIIETO MACIITA-
6a. IlomydyeHHbIE H3MEPEHHEM JIMHEHKOW pasMepbl OKPYIJISIOT A0 CTaHIAPTHBIX
(I'OCT 6636) u3 psi10B HOpMaNBHBIX JUHEHHBIX pa3mepoB RaS, Ral0, Ra20 u Ra40
(Tabin. 27), ornaBas npeanoureHue psgam RaS v Ral0, ecau 3To 10mycKaeT KOHCT-

PYKLUS U3JIEIIHS.

27. OCHOBHBIE PsI/Ibl HOPMAIBHBIX JTUHEHHBIX pazmMepoB, MM (I"OCT 6636)

Ra5 Ral0 Ra20 Ra40
L0 1,0 1,0 1,1 1,0 1,05 1,1 1,15
’ 1,2 1,2 1,4 1,2 1,3 1.4 1,5
L6 1,6 1,6 1,8 1,6 1,7 1,8 1,9
’ 2,0 2,0 2,2 2,0 2,1 2,2 2,4
)5 2.5 2,5 2,8 2,5 2,6 2,8 3,0
’ 3,2 3,2 3,6 3,2 3,4 3,6 3,8
40 4.0 4,0 4,5 4,0 4,2 4,5 4,8
’ 5,0 5,0 5,6 5,0 5,3 5,6 6,0
63 6,3 6,3 7,1 6,3 6,7 7,1 7,5
’ 8,0 8,0 9,0 8,0 8,5 9,0 9,5
10 10 10 11 10 10,5 11 11,5
12 12 14 12 13 14 15
16 16 16 18 16 17 18 19
20 20 22 20 21 22 24
)5 25 25 28 25 26 28 30
32 32 36 32 34 36 38
40 40 40 45 40 42 45 48
50 50 56 50 53 56 60
63 63 63 71 63 67 71 75
80 80 90 80 85 90 95
100 100 100 110 100 105 110 120
125 125 140 125 130 140 150
160 160 160 180 160 170 180 190
200 200 220 200 210 220 240
250 250 250 280 250 260 280 300
320 320 360 320 340 360 380
400 400 400 450 400 420 450 480
500 500 560 500 530 560 600
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Ilpumep 11

Heo0xo1uMo BBINOIHUTH YEPTEXK CTaKaHa M Ha3HAYUTh TPeOOBaHUS 1O TOYHO-
CTH JIMHEMHBIX pa3MepOB, pPacIOIOKEHUs, (OPMBI U IIEPOXOBATOCTH €TI0 MOBEPXHO-
CTEH.

CrakaHn (puc. 23) gBisieTcsl TUIIOBOM J€TaNbl0 U CIYXKUT JIJIsl pa3MEIIeHHs JBYX
MOJIIMITHUKOB Ka4€HUs HYJIEBOTO Kiacca TOUHOCTH Ne 304.

— Ha3znauaeMm TpeOoBaHMs K TOUHOCTH JIMHEWHBIX pa3MEPOB CTAKAHOB.

Tak xak B OTBepCcTHE CTaKaHa yCTAHABIMBAIOT MOAIIUITHUK KA4YEHUs, TO I1O-
Jie JI0MyCKa OTBEPCTUS BBIOUPAIOT B COOTBETCTBUHU C MOCAJKAMH MOJIIUITHUKOB.
Hapy>xHbIe KOJIbIIa MOANIMITHUKOB YCTAHOBIICHBI 10 nocaake J52H7/€0, cnenosa-

TEJBHO, 1moJie normycka orBepetus o [OCT 25347 [4] — O52H7 (+0.03)

[Ipu ycTaHOBKE B KOPITYyC PETYJIHPYEMOrO B OCEBOM HAINPABJICHUU CTaKaHa pe-
KOMEHJyeTcsl ucnoiib3oBaTh nocaaky H7/js6. CrnenoBaTenbHO, Moje AOMyCKa Ha-
PY)KHOM ITOCaI0YHON MOBEPXHOCTH cTakana — J67js6 (£ 0,0095).

[IpenenbHble OTKJIOHEHUS] JUAMETPOB CKBO3HBIX OTBEPCTHH IOJ KpEHexk PeKo-
MeHayetcst Ha3HauuTh 110 H12 — H14. B cnydae o6paboTku OTBEpCTUH 1O KOHTYKTO-
paM peKOMEHIYyeTCsl UCMOoJb30BaTh noje aonycka HI2. CnenoBarenbHO, MOJE J0-
mycka 26,4-H120"19.

— Ha3znauaeM TpeOOBaHMs K TOUHOCTH B3aMMHOTO PACIIOJIOKEHUS TOBEPXHOCTEN
CTaKaHa.

OTHolIEeHHEe UIMHBI HApPY>KHOW HWJIMHAPUYECKOW MOBEPXHOCTH CTaKaHa K €e
aunamerpy Oonbiie 0,8. [ToaToMy oCHOBHOI ABOWHOI HampaBisiomel 6a3oil, ompe-
JENSI0IEeH paauaibHOE U YIJI0OBOE MOJIOKEHHE CTaKaHa B KOPITyCe, SABJISIETCA HapyK-
Hasl MUJIMHAPUYEcKas moBepxHocTh K67+10,0095 [3]. Topen dbnanma M sBusieTcs oc-
HOBHOM OMOPHOM 0a30i1 U onpeeNnsieT JUIIb 0CEBOE MOJI0KEHUE CTaKaHa.

OTKIJIOHEHUSI OT COOCHOCTH Hapy»HO M BHYTPEHHEH MOBEPXHOCTEN CTakaHa W
OT NEPHEHAUKYISAPHOCTU Topia /K OTHOCUTEIBLHO OCU OTBEPCTHUSA SIBISIOTCS MPUYU-
HOM CMeEIleHUs U MepeKoca KOJel| MOJIINITHIKAa U COOTBETCTBYIOIIErO NepeKoca Ba-
na. CnenoBaresnbHO 3TU OTKJIOHEHMS JOJDKHBI ObITh OrpaHu4eHbl. OTKIOHEHUE OT
COOCHOCTH HHWJIMHAPUYECKUX MOBEPXHOCTEH B JIMAMETPAIbHOM BBIPAXKEHUU PEKO-
MeHayeTcsl mpuHuMath B nipeaenax TPC = 0,6 TD [3], a OTKJIOHEHHE OT MepHeHIu-
KynsipHOCTH Topua 4K oTHocuTensHO ocH oTBepetrs 52" kocBeHHO ycTanasim-
Baetr 'OCT 3325.

Takum 00pa3oM JOMYCK COOCHOCTH B JUAMETPAIbHOM BBIPAKEHUU OTBEPCTHUS
CTakaHa OTHOCUTENIbHO ocu noBepxHoctu b TPC = 0,6 - 0,019 = 0,011 mm. Okpyris-
eM noayderHoe 3Hauenue 10 0,01 mm (cM. Tadma. 20). Jomyck TOpIoBOro OUEeHHs T0-
BEPXHOCTU K OTHOCUTEIHLHO OCHU OTBEPCTHUS, SBISIOIIUICS CyMMapHBIM JOIYyCKOM
IJIOCKOCTHOCTU TMOBEPXHOCTU K U €€ MEPHEHIUKYIIPHOCTA OTHOCUTEIBHO OCU OT-
Bepctusi, TCA = 0,046 mM (cM. Tabm. 15).
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[Ipu cpeaHe- Win KPYyMHOCEPUMHOM MPOU3BOACTBE KPEMEKHBIE OTBEPCTHSI, KaK
B CTaKaHe, TaK M B KOPITYyCE CBEPJIAT HE3aBUCUMO JPYT OT JIpyra B MPUCIOCOOICHHIX
WM HAa CTAaHKax C YHWCJIOBBIM IPOTPAMMHBIM yHpaBiieHMEM. B 3ToM ciyudae miis
obecrieueHus: YCIOBUsI «COOMpPaeMOCTH» Ha YepTekax CTakaHa W KOpIyca 3aJaroT
IIO3ULMOHHBIN JOIIYCK PACIOJIOKEHUS KPEIEKHBIX OTBEpPCTUM. UMCI0BOE 3HAUYEHUE
JIOTyCKa B AMAMETPATLHOM BBIpakeHUH 1o 1abia. 24 pasHo 0,2 mm. Jlommyck 3aBUCUT
OT JeHCTBHTEIBHEIX PAa3MEPOB OTBEPCTHIl IO Kpenex 36,4 "> My u HapyxHO# mo-
cagouHOM moBepxHOoCcTH J67 + 0,0095 MM.

— Ha3znauaeM TpeOOBaHMS K TOUHOCTH (POPMBI IOBEPXHOCTEHN CTaKaHa.

OTBepcTre cTakaHa SIBISETCS MOCAAOYHOW MOBEPXHOCTHIO JJISI MOJIIUITHUKOB
KaueHMs, CJIeI0BATEIbHO, OHO JOJDKHO UMETh MPABUIILHYIO T€OMETPUUYECKYI0 (hopMy.
ITo Tabn. 17 B coorBerctBumu ¢ 'OCT 3325, ajisi NOAMIMITHUKOB HYJIEBOIO Kjacca
TOYHOCTH OTKJIOHEHHS ()OPMBI MOCAJT0OYHOTO OTBEpCTUA JS52 MM OTpaHUYEHBI JI0-
MyCKaMU HEMOCTOSHCTBA JIMAMETPA B MOMEPEYHOM M IPOJIOJIBHOM CEUEHHUSIX B Ipe-
nenax 0,015 mm.

Crakanbl — aeTaiu He xecTkue. OTKIOHEHUS TeOMeTPUUYecKo (opMbl HApyXK-
HOM TOBEPXHOCTH CTaKaHa B COBOKYIHOCTH C OTKJIIOHEHHUSIMU (DOPMBI OTBEPCTUH
KOPIYCHBIX JIeTalleil MOTYT BBI3BaTh MCKAKEHUSI T€OMETPUYECKON (hOpMBI TTOCaa04-
HBIX OTBEPCTHUI CTakaHa, IOATOMY Ha HAPYXHYIO MOBEPXHOCTh CTaKaHa PEKOMEHTY-
eTcsl Ha3HauuTh Jonyck mwmHapuaHoctd TF = 0,3Td [11]. Takum 06pa3om, JOMyCK
UUJIMHIPUYHOCTH Hapy>kKHOM moBepxHocTH ctakaHa TF = (0,3:0,019 = 0,0057 mwm.
OkpyrisieM MOJTy4YeHHOE 3HAYEHUE COrIacHO 0a30BOMY sy OTKJIOHEHUH (hOpMBI U
pacrionoxxerus (cMm. ta6:m. 20) mo 0,006 mm.

HeykazaHHble Ha 4epTexKe NPeAeIbHbIC OTKIOHCHUS JIMHEUHBIX U YTJIOBBIX pas-
MEpOB, a TaKke JOMyCKu (OPMBI U PACIIOIOKEHHS HA3HAYaeM 10 CPeJHUM Kilaccam
TouHocTH «m» U «K» B coorBeTcTBUU ¢ ['OCT 30893 1 yka3piBaem Ha ueprexe 00-
el 3anuchio B TeXxHU4YecKux TpeboBaHusx «Oommwe gomycku mo 'OCT 30893.2 — mK».

— HaznauaeM TpeOGoBaHUsI K IEPOXOBATOCTH IMOBEPXHOCTEN CTaKaHa.

[IIepoxoBaTOCTh MOCATOYHBIX MOBEPXHOCTEH MO MOAMIMIHUKNA OTPAaHUYMBAEM
Ra = 0,8...1,6 Mkm (cM. Tabi. 18), Hapy>XHOM MOCAIOYHON OBEPXHOCTH CTaKaHa —
Ra = 08...1,6 mxm (cMm. mpwi. 12), ocTambHBIX TOBEpPXHOCTEH — He Oojee
Ra = 6,3 MKM.

— YcraHoBIeHHBIC TPEOOBAaHUS K TOYHOCTH CTaKaHA TMPOCTABISIEM Ha €T0 4ep-
Texe (cM. puc. 23).

Ilpumep 12

Heo6xoauMo BEITIOTHUTE uyepTex nutuiieBoro Bayia D-8x42x46f7x8h8 u nazHa-
YUTh TPEOOBAHUA MO TOYHOCTH JIMHEWHBIX Pa3MepOB, PACIOIOKEHUS, (DOPMBI U IiIe-
POXOBATOCTH €T0 MTOBEPXHOCTEH.
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[InuueBslt Bal mpeaHa3HAuU€H I MEpe/layd BpallaTeIbHOTO JABHIKEHUS.
OcHOBHBIMHM 0a3aMM Baja, ONMPEICISIIONIUMHU €T0 TOJIOKEHUE B M3JICIHH, SBISIOTCS
nreliku Bana 35 (puc. 24), Ha KOTOPHIX YCTAaHOBJICHBI PaJUaIbHBIC OJHOPOIHBIC
noamumHukd 207 HyneBoro knacca TouHoctd (d = 35 mm, D = 72 mm, B = 17 Mm)
o nocanke J35L0/k6. JlomycTUMBII yroi B3aMMHOTO TEpeKoca KOJIEI IO IIITHUII-
HuKa 0 =12".

— Ha3znauaeM TpeGOBaHMs K TOUHOCTH JIMHEWHBIX pa3MepOB Baja.

[InueBy0 NOBEpXHOCTh Bajia, MIPEANOI0KUTEIBHO CIIYKAILYIO JJIs YCTAHOBKH
Ha HEll MOJBMKHOTO OJIOKA MIECTEPEH, BBHIMOIHIEM 10 YCIOBHSIM pabOThI C IEHTPH-
pPOBaHUEM TIO0 HAPY>KHOW MOBEPXHOCTHU MPpsIMOOOUHBIX nutull. [loje momycka HapykK-
HOro 1eHTpupytomiero auameTpa — P46f7 (TOCT 25347). Ilone gomycka OOKOBBIX
noBepXHOCTeH nutnil — 8h8§.

Tak kak omopamu Baja SIBISIOTCS MIEHKH MOJ NOAIIUITHUKA KaueHUsl, YyCTaHOB-
neHHble o nocagake YP35L0/k6, none momycka MocaJovYHbIX MOBEPXHOCTEH IICEK —
D35k6.

Jlist puKcanuu 0CeBOTO MOJI0KEHUS YCTaHABIMBAEMbBIX HA BaJl JCTAICH CITYKUT
Hapy>XHas KpernexHas pe3rdoa M22x1,5-6g. Ilo I'OCT 16093 none gomycka 6g pe-
KOMEHAYETCS Il MPEANOYTUTEIIbHOIO MPUMEHEHUS B METPUUYECKHX KPETEKHBIX
pe3b0ax ¢ 3a30poMm.

— Ha3nauaeM TpebGoBaHMs K TOYHOCTH B3aUMHOTI'O PACIIOI0KEHUS TIOBEPXHOCTEN
Baa.

[MoammnHUK compsraercs ¢ MIEWKOW Baja 10 KOPOTKOM UUJIMHAPUYECKOU I0-
BEPXHOCTHU C OTHoIeHneM ee JuiuHbl € k quametpy d mensie 0,8. M3 Teopuu 6a3u-
poBaHus U3BeCTHO, uTo npu €/d < 1,5 ycTaHOBOUHO# 0a30i SBIAECTCS TOPIIOBAS
MOBEPXHOCTh 3aIUIeurKa Bajia, a KOPOTKas MWIMHAPUUECKAs TOBEPXHOCTh SIBJISETCS
[EHTPUPYIOIEH TBOWHONW OTIOPHOU 0a30i, ONMPEACISIONIEH COOCHOCTh COMPSTaeMbIX
netaneir. TakuMm 00pa30M TOYHOCTh PACTIONOKEHHsI TOPIIOBOW MOBEPXHOCTH Baja
oTpeeNsieT TOYHOCTh YCTAaHOBKH MOAIMIUITHUKA Ha BajJl U COOTBETCTBEHHO BIIMSET Ha
HEKOHTPOJIUPYEMBIM MEPEKOC KOJel[ MOAMMUIHUKA. TOYHOCTh B3aMMHOTO PACHOJIO-
EHUSI TOPLIOBBIX M HWJIMHJIPUYECKUX MOCAJOYHBIX MMOBEPXHOCTEW Baja MOJ MOJ-
IMIUITHUK KOCBEHHO OMpPEJENsieT TOPIOBOE OMEHWE 3aIIeYMKOB Bajla OTHOCUTEIHHO
oOmielt ocu meek Baja moja nmoamunuuku. [lo Ttabn. 15 gomyck ToprioBoro OueHus
3aIlJICYNKOB BaJla OTHOCHTEIBLHO 00IIeH ocH 1eek 35 MM paBeH 25 MKM.

Jns uckiroueHus nepexkoca Kojel NOAMMITHUKOB, YCTAaHOBIICHHBIX Ha Ball, CO-
rnacHo I'OCT 3325, HeoOXxoauMo 00€CIeYnTh COOCHOCTD IIEEK Bayia IO ITOIIMII-
HUKH OTHOCUTEJIBHO WX 00IIel ocu. J[omycKk COOCHOCTH MOCaJ0YHBIX TOBEPXHOCTEHN
Bajia MO/ TMOIITUIHUKHA I35 OTHOCHTENBHO WX OOIIeH OCH JUIsl paJualibHBIX OJHO-
PSAHBIX IAPUKOBBIX MOJUIUITHUKOB IMUPUHON B =17 MM C JOIyCTUMBIM yIJIOM B3a-
UMHOTO TepeKoca KOJIeH MOAMUIHUKA 0,4, = 12" paBen TPC=6-17/10= 10,2 mxm
(cM. Tabn. 16). OxpyrisieM MONTYyYEHHYIO BEJIMYMHY COTJIACHO CTaHJIApPTHBHIM 3HaYe-
HUSM OTKJIOHEHHUH (OpMBI U pacniofiokeHus (tadi. 20) 10 8 MKM.
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VY numMneBoN CTYyNEHW Bajla UEHTPUPYIOLIEH SBIISIETCSA HApyKHAs NOBEPXHOCTD.
[Ipenmonaras, 4To HUIMIIEBas MOBEPXHOCTh HCHOJB3YETCS MJii YCTAaHOBKH OJIOKa
IecTepeH 7-i CTEeNeHW TOYHOCTH, Ha3HadaeMm mo Tadi. I1 11.4 (cm. mpun. 11) paau-
anbHOE OMEHME HapyHOM MOBEPXHOCTU LUIMIIEBOTO Bajla OTHOCUTENIBHO 0011 ocH
IIeeK BaJjla MO MOAIIMITHUKY B Tpejenax 6-7 cTeneHu TouHocTH. [IpuHumaem Jno-
MyCK PaJndaJbHOTO OMEHHsI MOBEPXHOCTH J46 1Mo 7-H CTENEHW TOYHOCTH, PaBHBIM
25 MM (cm. taba. I1 10.2, npui. 10).

— Ha3znauaem TpeboBaHMs K TOUHOCTH (POPMBI TOBEPXHOCTEH Baa.

[To 'OCT 3325 oTtkinoHeHus: POPMBI MMOCATOUYHBIX TOBEPXHOCTEH MJIsl TIOIIITHUTI-
HUKOB HYJICBOTO KJIacca TOYHOCTH I35 MM OTpaHUYMBAEM JIOITYCKOM HETIOCTOSTHCTBA
JMaMeTpa B MOMEPEYHOM U MPOJIOJIBHOM CEUEHUAX 8 MKM (cM. Tabu. 17).

He ykazaHHble Ha yepTeKe NpENesIbHbIE OTKIOHCHHS JIMHEHMHBIX U YIJIOBBIX
pa3MepoB, a TaKKe JOMYCKH (OPMbI U PacHoIOKEHHs OBEPXHOCTEH Bajla Ha3HAva-
€M IO CPEeJHEMY KJIACCy TOUYHOCTU (COOTBETCTBEHHO «IM» U «K») B COOTBETCTBUHU C
I'OCT 30893 u yka3piBaeM Ha uepTexe oOIlel 3alMiChi0 B TEXHUYECKUX TPEOOBAHU-
sax «['OCT 30893.2 — mK».

— Ha3znauaeM TpeOoOBaHMs K IIEPOXOBATOCTH MTOBEPXHOCTEH Baja.

[IlepoxoBaTOCTh MOCATOYHBIX MOBEPXHOCTEN MOJI MOJIIUITHUKN OIPAaHUYMBAEM
Ra= 08..1,6 mxm (cMm. Tabu. 18), ocTambHBIX MOBEPXHOCTEH — He OoJiee
Ra = 6,3 MKM.

— YcTaHoBIIeHHbIE TPeOOBaHUS K TOYHOCTH Bajia MPOCTABJISIEM Ha €ro YepTexe
(cm. puc. 24).

3.2. PacyeTr 3aBHCHUMBIX J0IyCKOB (DOPMBbI, PACIIOJIOKEHUS
U KOOPJAMHUPYIOUIUX pa3MepoB

3.2.1. OO0mune mog0KEHUA

3aBUCUMBIN IOMYCK — MEPEMEHHBINA JOMYCK (OPMBI, PACIIONIOKEHUS UIH KOOP-
JUHUPYIOIIETO pa3Mepa, MUHUMAIIbHOE 3HAYEHUE KOTOPOTO YKa3bIBAIOT HA YEPTEXKE
WM B TEXHUUYECKUX TPEOOBAHUSAX U KOTOPBIM JOMYCKAETCs MPEBBINIATh HA BEJIUYUHY,
COOTBETCTBYIOIIYIO OTKJIOHEHUIO JIEUCTBUTEIBLHOIO pa3Mepa paccMaTpUBAEMOro M
(unn) 6a30BOrO dJEMEHTAa JETald OT Mpejelia MakcumMyma marepuaina. CoriacHo
I'OCT 25346 npenen mMakcuMyma MaTepuaia — TEPMHUH, OTHOCSIIUNCS K TOMY U3
MpeleNbHbIX pa3MepoOB, KOTOPOMY COOTBETCTBYET HamOoOJbIIUK 00beM Marepuala,
T.€. HAauOOJbIIEMY TPENECTbHOMY pa3Mepy Bana d,,,, WIM HAUMEHBIIEMY Tpeeib-
HOMY pa3mepy oTBepcTUs D pin.

3aBUCUMBIMH MOTYT Ha3zHadaThcs cienyromue nonycku (FOCT P 50056):

— 10IyCKU (POpPMBI:

JOMYCK MPSMOJUHEUHOCTH OCH HIWJIMHAPUYECKON MOBEPXHOCTH;
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JIOITYCK MJIOCKOCTHOCTHU MMOBEPXHOCTH CUMMETPHHU TIJIOCKUX 3JIEMEHTOB;
— JIOITYCKH PACIIOJIOKEHHUS:
JOMYCK MEPHEHIUKYISIPHOCTH OCH WM IUIOCKOCTH CHUMMETPUU OTHOCH-
TEJIbHO IIJIOCKOCTYU WJIU OCH;
JONYCK HAKJIOHA OCH WJIM TUIOCKOCTH CUMMETPUM OTHOCHUTENIBHO IIIIOCKO-
CTHU WIH OCH;
JOIYCK COOCHOCTH;
JOMYCK CHUMMETPUYHOCTH;
JIOITYCK IIEPECEUEHUS OCEH;
MO3ULIHOHHBIN JOMYCK OCH WJIH IJIOCKOCTH CUMMETPHH;
— JIOIIYCKU KOOPAMHUPYIOLIUX PAa3MEPOB:
JOIYCK PACCTOSIHUS MEXKY IUIOCKOCTBIO W OCBIO WIIA IUIOCKOCTBIO CHUM-
METPHH DJIEMEHTA;
JOMYCK PACCTOSAHUSL MEXAY OCSMH WIM IUIOCKOCTSIMH CUMMETPUU JIBYX
DJIIEMEHTOB.
[TonHOE 3HaYEHKE 3aBUCUMOTO JIOITYCKa

Ty =Tpin + T;[Orn (64)

rae Tuin — MUHUMaJIbHOE 3HAYEHHME 3aBUCHUMOTO JOITyCKa, YKa3aHHOE Ha 4YepTe-
Ke, MM; T,o; — JIOIyCKaeMOE MPEBBINIEHHE MHUHUMAJIbHOIO 3HAYECHHUS 3aBUCHMOIO
JOIyCKa, MM.

3aBUCHMBIE IOMYCKU PEKOMEHIyETCSl Ha3HA4aTh, KaK MPaBUIIO, JJISl TEX JIEMEH-
TOB JI€TaJIel, K KOTOPBIM MPEIBSIBISAIOTCS TPeOOBaHUS COOMPAEMOCTH B COSAMHEHUSIX
C rapaHTUpOBaHHBIM 3a30poM. Jlomyck T, PACCUMTHIBAIOT, UCXOAS U3 HAUMEHBIIIE-
ro 3a30pa COCIMHEHHS, a I0IYCKaeMO€e ITPEBBILIEHUE MUHUMAJIBHOIO 3HAYCHUS 3aBU-
CHUMOTO JIOIYCKa ONPENETSAI0OT CASAYIOIHUM 00pa3oMm:

JJI1 Bajia T;[or[ = dmax B d}l’
(65)
JUTSI OTBEPCTHS T on =Dy — Dopin,

rae d, u D, — neficTBUTEIbHBIE pa3Mephl COOTBETCTBEHHO BaJla U OTBEPCTHSL, MM.
Bennuuna T o MOKET M3MEHATHCS OT HYJIS IO MAKCUMAJIBHOTO 3HaYeHus. Eciu
BaJl UMEET ICUCTBUTENbHBIN pazMep d,qx, @ 0OTBEpCTUE D,phiyy, TO

T)IO]'[ - O; TM - Tmin- (66)
Ecnu Bast uMeeT AeiCTBUTEIBHBIN pasMep do,in, @ 0OTBepcTUE D, fgyy TO

JUTS Bajia T on = Anax — Apin= Td, (67)
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IUI1 OTBEPCTUSA T on=Dimax —Dpmin =TD,

rae Td u TD — nmomyck pa3Mepa COOTBETCTBEHHO Bajia M OTBEPCTHS, MM.
B 3TOM cnyvae 3aBUCUMBIN JIOITYCK UMEET MAKCHUMAJIbHOE 3HAYCHUE:

JIJIs Bajia Ty=T,n+ Td,
(68)
JUISL OTBEPCTUS Ty=T,in+TD.

Ecnu 3aBucHMBIN OIYCK CBSI3aH C JACHCTBUTEIBHBIMU pa3MepaMy pacCcMaTpH-
BaeMOro 1 0a30BOT0 AJIEMEHTOB, TO

Tzlon = Tnon.p + Tnon.ﬁs (69)

1€ Tyonp ¥ Tyons — HOMYCKAEMBIE MPEBBINIEHNS MUHMMAILHOTO 3HAYEHUS 3aBUCHU-
MOTO JIOITyCKa, 3aBUCSIINE OT JCUCTBUTEIBHBIX Pa3MEPOB COOTBETCTBEHHO paccMarT-
pUBaeMoro u 6a30BOTO FIEMEHTOB JECTAJH.

[Tpumepamu mpuMEHEHUS 3aBUCUMBIX JTIOTTYCKOB MOTYT CITYXKHTh: TIO3UITMOHHBIN
JIOTYCK pacroioKEHUsI CKBO3HBIX OTBEPCTUH mo kpenex (puc. 19, a; 25, a); gomyc-
KU COOCHOCTH CTYTIEHUAThIX BTYJIOK M BajoB (puc. 25, 6; 25, ), cobupaeMbIX C 3a30-
pOM; IIOMYCK CHMMETPHUYHOCTH PpACIOJIOKEHHUSI Ma30B, HANpUMeEp, MIMOHOYHBIX
(puc. 25, 2); DOMyCK MEePIEeHINKYIIPHOCTH OCEH OTBEPCTHIA W TOPIIOBBIX MOBEPXHO-
CTEH KOPITYCHBIX JIETaeH MO CTaKaHbI, 3aTTyIIKH, KPBIIIKH.

@15+0,16
20,1
Sl ——
A
5 2
3 T
AT T T3
S Q
a) 0)
12.9,043
(=1 0,025004GD)
© 20,0200
S 1 R

6)

Puc. 25. Tlpumepsl Ha3HAUYEHUS 3aBUCUMBIX JTOIYCKOB PACIIOIOKEHUS: @ — O3ULIMOHHOTO
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JIOTIyCKa OTBEPCTHI MO KPENex; 0, 6 — COOCHOCTH IMOBEPXHOCTEN CTYNEHYATON BTYJIKU U Baa;
2 — CUMMETPUYHOCTH LIMIOHOYHOTI'O 1a3a OTHOCUTENBHO OCH Bajia
3aBUCHUMBIC AOITYCKHU PACIIOJIOKCHUA 0o0J1e€ PKOHOMHUYHBI U BBIT'OOHBI JJISA IIPO-

M3BOJICTBA, YeM HE3aBHCHUMBIE, TaK KaK OHU PACHIUPSAIOT BEIMYMHY JOIYCKa U MO3BO-
JISIFOT MCTIONBb30BaTh MEHEE TOYHBIE U TPYAOEMKHE CIIOCOOBI M3TOTOBJICHUS AETajeH,
a Takke CHU3UTh moTepu oT Opaka. KoHTposib feTaneil ¢ 3aBUCHMBIMHU JIOMyCKaMU
PACIONIOKEHHUST OCYIIECTBIISIOT, KaK MPaBUJIO, C MOMOIIbI KOMIUJIEKCHBIX MPOXO/I-
HBIX KaauopoB (cMm. puc. 19).

3aBHCHUMBII JTOMYCK (OPMBI MM PACIIONOKEHHSI 0003HAUAIOT Ha YepTexe 3Ha-
KOM @, KOTOpbIX pazmeniatoT corinacHo 'OCT 2.308:

— MOCJIe YHUCIIOBOrO 3HAYEHUS JOIycKa (CM. puc. 25, a), eclii 3aBUCUMBINA J0-
IyCK CBS3aH C JIEUCTBUTEIILHBIMU Pa3MepaMu paccMaTpUBaEeMOro 3JIEMEHTa;

— nocie OykBeHHOro o0o3HaueHus 0a3bl uiau 0e3 OyKBEHHOro 00O3HAuYeHUs B
TPEThEM TOJIe paMKHU (CM. puc. 25, 6), €clii 3aBUCUMBIN JIOMYCK CBS3aH C JICUCTBU-
TEJIBHBIMU pa3MepaMu 6a30BOT0 AJIEMEHTA;

— TIOCJIE YHWCJIOBOTO 3HAYEHUS JIOMycKa W OyKBEHHOTO O0O03HA4YeHUs Oa3bl
(cm. puc. 19, a; 25, 2) unu 6e3 6yKBEHHOTO 0003HaueHUsI (CM. puc. 25, ), €ClIi 3aBH-
CHUMBIH JTOMYCK CBSI3aH C JEUCTBUTEIBHBIMU pa3MepamMu pacCMaTpUBaAEMOro u 6a3o-
BOT'O 3JIEMEHTOB.

B kypcoBoil paboTe paccCUMTHIBAIOT 3HAYCHHSI 3aBHCHUMOTO JOMycKa (OpPMBI,
PaCIOJIOKEHUS UM KOOPAMHHUPYIOMIETO pa3Mepa U CTPOAT TpaduK U3MEHEHHUS STOTO
JIOITyCKa B 3aBUCUMOCTH OT JIEUCTBUTEIILHOTO pa3Mepa paccMaTpuBaeMoro uiu 6azo-
BOTO DJIEMEHTA, MCIOJIb3ys UCXOAHbIE AaHHBIE (0003HAUEHHE 3aBHCHMBIX JIOMYCKOB
(opMBI, pacHONOKEHUSI WIH KOOPAUHUPYIOIIETO pa3Mepa, UX KOJIHMUYECTBEHHYIO Xa-
PaKTEpPUCTHUKY) TI0 BApUAHTY, YKa3aHHOMY B 3aJlaHUU.

3.2.2. IlopsiIOK BBITIOJHEHUS 3aJaHUS

— Breimmonusitor Ha popmate A4 B coorBercTBuU co ctangapramu ECKJ ueptex
3aJIaHHOM JIeTalM C YKa3aHUEM Ha HEM 3aBUCHMOTO JIOMycKa OPMBI, PACTIOIOKECHHUS
noBepxHocTelt (mo 'OCT 2.308) win 3aBUCHUMOTO J0IMyCKa KOOPJAUHUPYIOIIETO pa3-
mepa (o I'OCT 2.307).

— PaccuuthiBaloT 1o 3aBUCHUMOCTSIM (65) — (67) 3HaUeHHS] TOMyCKAeMOTro Ipe-
BBILICHUS 3aBUCUMOTrO aomycka T o, COOTBETCTBYIOLIME AECHCTBUTENILHBIM pa3Mepam
paccMmaTpuBaeMoro uiau (1) 6a30BOro JIEMEHTa, HAXOASAIIMMCS B AUANa30HE OT HAU-
MEHBIIEr0 0 HAHOOJBIIETO MPEASIHLHOTO pa3Mepa 3JIEMEHTa W HU3MEHSIOMUMCS C
1aromM, HeoOXOIMMBIM IS MOCTPOeHUsI rpaduka (0OBIYHO YMCIO PACUETHBIX TOUYEK
paBHO 4 — 06).

— PaccuutbiBatotr o dopmyne (64) 3HaueHus: 3aBUCUMOTO fomycka Ty, COOT-
BETCTBYIOIIME 3HAYEHUSIM JCHCTBUTEIBHBIX Pa3MEPOB pacCMaTPUBAEMOTO MK 6a30-
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BOTO DJIEMEHTA, MPUHATHIM B MPEAbIAYIIEM IyHKTE; 3alOJHIIOT TaOIuIy (CM. MpH-
Mepsl 13 — 15).

— Crpost rpaduk 3aBUCUMOCTH JOMyCKa (DOPMBI, pacIioIOKEHUS UITH KOOPIH-
HUPYIOIIETO pa3Mepa OT IEHCTBUTEIBHBIX pa3MEpPOB pacCMaTpUBaeMOTO Wi 0a30BO-
ro sneMeHTa (cM. npumepsl 13 — 15).

Ilpumep 13
3aJaH 3aBUCUMBIA TO3UIIMOHHBIA JOMYCK OCEW YEThIPEX OTBEPCTUH 26,51
JeTalid, OKa3aHHOU Ha puc. 26.
N3 ycinoBHOro 0003Hau€HUsI BUJIHO, YTO TTO3UIIMOHHBIN JOMYCK 3aBUCHUT OT JCH-
CTBUTEJIBHOI'O pa3Mepa paccMaTpuBaeMoro 3JIEMEHTa, T. €. pa3Mepa OTBEPCTHS.
MuHuManbHOE 3HAYC€HUE I[IO3MLMOHHOIO JIOIYCKA, YKa3aHHOE Ha 4YepTexe

(T1nin = 0,2 MM), COOTBETCTBYET MpeIeTy MAaKCUMyMa MaTepHuaia OTBEPCTUS, B JaH-

HoM ciiydae D, = D = 6,5 MM, Tee. ipu D = Dy = 6,5 MM
TM = Tmin = 0,2 MM.

Ecnm otBepcTue Oyaer MMeTh NeMCTBUTENBHBIN pasmMep D, = Dy, = 6,65 My,
HO3UIMOHHBIN JOIYCK MOKET OBITh YBEJIMYEH 1O 3HAUCHUS

Ty =Tpin +Tyn=0,2+0,15=0,35 mm,
e T you = Diax — Diin = 6,65 — 6,5= 0,15 mm.

ITpomexyTo4Hble 3Ha4eHUs pa3zMepa D, M COOTBETCTBYIOIUE UM 3HAYEHUS JI0-
nycka T, npuBeneHsl B Ta0. 28, a Ha puc. 27 noka3aH rpaduk 3aBUCUMOCTH TO3H-
IIMOHHOTO JIOMYCKa OT JEHCTBUTEIBHBIX Pa3MEPOB OTBEPCTHUH.

s
35 S 0,35
g
D D 2
N D 5 030
°3
| 3
. S 025
S
=
3
/D é 0,20
\ W \V 6,50 655 660 6,65
LeiicmeumenvHulil pasmep
4 oms. 36,57 omeepcmusi, Mm
Dl 02@
Puc. 26. O603HaueHNE 3aBUCHMOTO Puc. 27. I'padpuk usmeHeHMs MO3ULUOHHOTO
MO3UIMOHHOTO JIOyCKa Ha YepTexKe JIOTIyCKa B 3aBUCHMOCTH OT JIEHCTBUTEIBHOTO

pasmepa oTBepcTus 6,5
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28. 3HaueHus 3aBUCUMOTO IMO3UITMOHHOTO JIOMyCKa, MM (CM. puc. 26)

Mapanme PacueTHas Touka
pavetp 1 2 3 4

JelictBuTenbHbIN pasMep oTBepcTus D 6,50 6,55 6,60 6,65
JlomyckaeMoe IpeBbIIEHHE 3aBUCUMOTO 0 0.05 0.10 0.15
nonycka T o,
[To3urmonnslit nomyck Ty, 0,20 0,25 0,30 0,35

Ilpumep 14

3a/aH 3aBHCHMbII JOMyCK coocHoctn otBeperus D16 "'® oTHOCHTETBHO Ha-

pyxHO# noBepxHOCTH D40_( 5 BTYJIKH, TOKa3aHHOW Ha puc. 28.

N3 ycrnoBHOro 0603Hau€HUsI BUAHO, YTO JIOIMYCK COOCHOCTH 3aBUCHUT OT JAEHUCT-
BUTEJIBHOTO pa3Mepa 3JIEMEHTa, OCbh KOTOPOTo sBJIsIETCSl 0a30BOM OChIO, T. €. IOBEPX-
HoCcTH P40 5s.

MuHuManpHOE 3HAa4Y€HUE JOIMYCKA COOCHOCTH, YKa3aHHOE Ha YEpPTEeXe
(T min = 0,1 MM), COOTBETCTBYET Ipeely MAaKCUMyMa MaTepHalla Hapy>KHOU IOBEpX-
HOCTH, B JaHHOM cirydae pasmepy d, =dq, =40 Mm. T.e. ipu d;; = d 0, =40 MM

Ty =Tpmin =0,1 Mm.

Ecnu HapykHas TOBEpPXHOCTh OyAe€T HUMETh JACHCTBUTENbHBIA pa3Mep
d, = d ,in, 1OITyCK COOCHOCTH MOKHO yBEIHYHTB!

Ty = Tin + Thon = 0,1 +0,25=0,35 mm,
1€ Tyou = dimax — Amin = 40,0 — 39,75 = 0,25 mm.

ITpomexyTo4HbIe 3HaYeHUS pasMepa d, W COOTBETCTBYIOLIME UM 3HAYEHHS JI0-
nycka Ty, npuBeaeHsbl B Ta0. 29, a Ha puc. 29 nokaszaH rpaduk 3aBUCUMOCTH JIOITyC-
Ka COOCHOCTH OT JIEUCTBUTEIHLHOTO pa3Mepa HapyKHOM MOBEPXHOCTU BTYJIKHU.

29. 3HaueHus 3aBUCUMOTO JIOMyCKa COOCHOCTH, MM (CM. puc. 28)

PacuerHas Touka
1 2 3 4 5 6

ITapamerp

JIeHCTBUTENBHBIN pa3Mep HAPYKHOU

39,75 | 39,80 | 39,85 | 39,90 | 39,95 | 40,0
noBepxHocTHu d;

Jlomyckaemoe NpeBbIIEHNE 3aBUCUMOTO 0.25 0.20 0.15 0.10 0.05 0
nomycka T o

Homyck coocnoctu Ty 0,35 0,30 0,25 0,20 0,15 0,10
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nosepxuocmu & 40,0 um
Puc. 28. O0o3HaueHNe 3aBUCUMOTI0 JA0IyCKa Puc. 29. I'pacduk 3aBUCHUMOCTH J0MMycKa
COOCHOCTH Ha YEPTEXKE COOCHOCTH OT JEHCTBUTEIBLHOTO pa3Mepa

noBepxHocTH 40

Ilpumep 15

3agaH 3aBUCUMBIN J0MmycK pazmepa 40 MM OT MIIOCKOCTH CUMMETPHUH Ia3a pas-
mepoMm 107" 10 HapyKHOIT TOBEPXHOCTH AeTanH, TOKa3aHHOM Ha puc. 30.

Homyck pa3zmepa 40 (KOOpIMHUPYIOIIETO pa3Mepa) 3aBUCUT OT JIEUCTBUTENILHO-
ro pazMepa mnasa.

MunuMaibHOE 3HaueHuWe Jomycka pasmepa 40, ykazaHHOE Ha YEpPTEXE
(T1nin = 0,4 MM), COOTBETCTBYET Mpelle]y MakCMMyMma Marepuajia fas3a, B JaHHOM
ciyyae pasmepy B, = B ,;,=10 Mm (B — mupuna nasa). T.e. npu B, = B ;= 10 MM

Ty =Tpnin =04 Mmm.

Ecnau ma3 Oyner uMeTh NeHCTBUTENBHBIA pasMep B, = Bj,,,, NOIyCK pazmepa
40 MOHO yBEJINYNTH:

Ty =Tpin + Ty =0,4+0,15=0,55 mm,
1€ Ton = Bmax — Bimin = 10,15 -10,00 = 0,15 mm.

ITpomexxyTouHBIE 3HaYeHUA pasmMepa B, M COOTBETCTBYIONIME UM 3HAYECHUS J0-
mycka T, mpuBeaeHsl B Tabi. 30, a Ha puc. 31 mokaszan rpaduk 3aBUCUMOCTH JIOITyC-
Ka pazmepa 40 oT IeMCTBUTEIBLHOIO pa3Mepa nasa AeTalu.
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eticmeumenvnuulii pazmep nasa,
MM
Puc. 30. OG0o3HaueHrEe 3aBUCUMOTO JIOMTyCKa Puc. 31. I'paduk n3menenus gomycka Ko-
KOOpIMHUpYIoIero pasmepa 40 Ha yepTexe opIuHHpYIoIero pasmepa 40 B 3aBuUCH-

MOCTH OT JIEHCTBUTENILHOTO pa3Mepa mas3a

30. 3naueHus 3aBUCUMOTO Jomnycka pazmepa 40, mm (cM. puc. 30)

Tapaerp Pacuernas Touka
1 2 3 4
JelicTBuTENBHBIN pa3Mep nasza B 10,0 10,05 10,10 10,15
JonyckaeMoe NpeBbIlIEHNE 3aBUCUMOTO JOITyCKa 0 0.05 0.10 0.15
TﬂOl’[
Homyck pa3mepa 40 Ty 0.4 0,45 0,50 0,55

4. HOPMUPOBAHUE TOUHOCTH CJOXKXHBIX COEIUHEHUI

4.1. Bb16op nocagok 1 HOpMHPOBAHUE TOYHOCTH JIeTaJjiei
IIMOHOYHBIX COeINHEHNH

4.1.1. OCHOBHBIE ITOJIOKEHUS

Pa3nnuaroT HeHanpsHKEHHbIE IIIIOHOYHBIE COECIMHEHHS C MPU3MATHYECKUMHU U
CErMEHTHBIMU IIMOHKaMU (puc. 32) U HaANpSHKEHHbIE COCIMHEHUS C KIMHOBBIMHU U
TaHT€HI[MAIbHBIMUA HIMOHKaMU. [lepBbie mpenHa3sHaueHbl AJid Nepeaadynd KpyTSIIEero
MOMEHTA B COEAMHEHUH Bajia U BTYJKH (3y04aroro kojeca, My(QThl, IIKUBA U T.II. Je-
Taju), BTOPbIE — JIs IEPEAAUN KPYTAIIEr0 MOMEHTA U OCEBOM CHUJIBI.

[Tocanky B coeAMHEHMSX IIMOHKY € TIa30M Basia ¥ Ta30M BTYJIKH 110 pasmepy b (b —
IIMPYHA IIIIOHKH U Ma3a) o0pa3yoTcs B CUCTEME Baja, YTO YIPOIIAET TEXHOJIOTHIO
W3TOTOBJICHHS LINOHOK, a B PAJIE CIy4aeB MO3BOJISIET MOJIy4YaTh UX OTPE3KOM JeTau
HY>KHOM JUITMHBI OT KAJIMOPOBAaHHOTO MPYTKA.
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Puc. 32. llIlnoHOYHbIE COEUHEHUS: @ — C IPU3MATUYECKON IITOHKOM,
6 — ¢ CEerMEHTHOM LITOHKON

I'OCT 23360 npenycmaTpuBaeT TpU BUAA IIMIOHOYHBIX COCJMHEHUN C MpU3Ma-
TUYECKUMU HITTOHKAMU: CBOOOHOE, HOPMAJIBHOE U IIOTHOE (puc. 33).

CBoboHOE coenrHEHHE O0eCreurBaeT MOJYYCHHE MOCAN0K C TapaHTHUPOBaH-
HBIM 3a30POM W TPUMEHSETCS, KaK MPaBWIIO, NI OOecleyeHus: HaJAe)KHOU PabOThI
COCIMHEHUM C HaNpaBISIIONIMMU IIMOHKaMH. st obecrieyeHus] HENOABUKHOCTH
IIMOHKH B Na3y Baja B 00abmMHCTBE ciryyaeB ee kpensat Buntamu ('OCT 8790).

HopmanbHoe coenuHeHne o0ecreuynBaeT MOIY4YEHHE MEPEXOAHBIX MOCAI0K
(c mpenMyIIECTBEHHBIM HATSIOM JJIs IIMOHKHU M 11a3a Bajla U C IPEUMYIIECTBEHHBIM
3a30pOM JUIsl ILIOHKHU M Ta3a BTYJKU) U IPUMEHSETCS B CEPUUHOM U MacCOBOM MPO-
M3BOJICTBAX OOIIEro MalIMHOCTPOEHUSI, aBTOTPAKTOPOCTPOEHUS U APYTUX OTpacieH.
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Puc. 33. Cxemsbl nosei JOMyCKOB MIMOHOYHBIX COEAUHEHUH ¢ TPU3MaTHUYECKUMHU
mmnonkamu: H9, N9, P9 — nonst 10y CKOB MIMPUHEI a3a Bana; D10, Js9, P9 — nons
JIOIYCKOB HIMPHHBI 11a3a BTYJKH; 79 — T0JIe TOIyCKa MUPHUHBI IITOHKA

[TnoTHOE coenrHeHrne 00ECTIeUnBAET MOTYYEHUE OJIMHAKOBBIX MEPEXOJHBIX I0-
CaZlOK C MPEUMYILIECTBEHHbIM HATSITOM B CONPSKEHUAX IIMOHKUA ¢ O0OMMH Ma3aMH.
COOpKy TakuX COEMHEHUN OCYUIECTBISAIOT «IOJ IPECCOM», UTO TPEOYET Ccrielrallb-
HOTO KOHCTPYKTHBHOT'O O(GOpMJICHHS Balia, TO3BOJISIONIETO JIETKO COBMECTUTH a3
BTYJIKM CO LINOHKOM, HEMOJBUKHO YCTaHOBJIEHHOW B ma3y Bana. [ImoTHoe mmoHod-
HOE COEIMHEHHE UCIOJIB3YIOT JOCTATOYHO PEJIKO, B YCIOBUAX €IUHUYHOTO U MEJIKO-
CEepUITHOr0 MPOU3BOJCTB ISl 0OeCIeUeHUsl HAaJeKHOW padOThl COEIMHEHUN TPHU pe-
BEPCHBIX Harpy3Kax.

['OCT 24071 npenycmaTpuBaeT JUIIbL HOPMAJIbHOE U TUIOTHOE COCIMHEHUS C
CErMEHTHBIMU HIMOHKAMH, KOTOpbIE 00pa3yroTCsl COYETAHHEM TaKUX XKe IMojiei Jo-
MyCKOB, KaK U B COEIMHEHUAX C TPU3MATUYECKUMHU IIMOHKaMH (CM. puc. 33).

JIomyCKH OCTaNbHBIX pa3MEPOB IIMOHOK U Ma30B BAJIOB U BTYJIOK OrOBapUBaIOT-
ca taxke ['OCT 23360, I'OCT 24071 u ycTaHaBIMBAaIOTCS B COOTBETCTBUHU C
tabis. 31. BmecTo pasmepoB #; U t,, onpeaensomux riyOuHy Ma3oB Bajga U BTYJIKH,
JOITyCKAeTCsl MPOCTABIIAATh HA YEPTEKE W KOHTPOJIUPOBATH pasmepbl d — t; u D + t,,
npeieNbHbIE OTKIIOHEHHUS KOTOPBIX MPUBEACHBI B Ta0. 32.

Jlomycku pacrnosioKeHHsI LIIIOHOYHBIX 11a30B, B COOTBETCTBUH C PEKOMEHIALUA-
MU [8], Ha3HAYAIOT CIEAYIOMIMMU: JOMYCK CUMMETPUYHOCTH IIMIOHOYHOIO Ia3a OT-
HOCHUTEJIBHO OCH Bajia Wi oTBepcTHs He Oonee 2T,,, AOMYCK NapaJjIeIbHOCTH ILIOC-
KOCTH CHMMETPHHU I1a3a OTHOCUTEIBHO OCH Baja Win orBepctus He 6oree 0,5T,,, rae
T, — 1OIyCK Ha MMPUHY IIOHOYHOIO na3a. OnpeneaeHHble TAKUM 00pa3oM JI0IycC-

KM PacIoJIOKEHUSI OKPYTIISAIOT IO CTAHJIAPTHBIX 3HAYEHUI COOTBETCTBYIOIIUX JOITYC-
koB (I'OCT 24643, ta6xa. IT1 10.1, IT 10.2 (mpun. 10)).



31. Ilons KOMMYCKOB M IPEAENbHBIE OTKIOHEHUS Pa3MEPOB IITOHOK
u mmoHouHbIx nazoB (I'OCT 23360, 'OCT 24071)

Huamerp Bana d, [IpenenbHble OTKIOHEHUS
[Tone gomycka pa3mepa IMIMOHKA
MM FJ'IY6PIHBI masa, MM
c o o BBICOTA JJIMHA I[I/IaMeTp BaJia BTy.]'IKI/I
BBIILI
a h ¢ d, t t;
COCI[I/IHCHI/IH C HpI/I3MaTI/I‘IeCKI/IMI/I IINITOHKaMHu
+0.1 +0.1
6 22 h9 0 0
+02 102
22 130 hid B 0 0
hil
+03 +03
130 500 0 0
COCI[I/IHCHI/IH C CCTMCHTHBIMMU IINIIOHKaAMHU
+0.1
3 8 0
+0.2
8 20 0, o1
0 N
hil . hi2
20 28 04
0 0.2
+
2 9
8 38 0

32. IlpenenpHble OTKIOHEHUS pa3MepoB d —t;, D + t,, Mm

Bricora 1mmonku p
B, wn azmep

CBBIIIIE o d-t; D+t
0 +0,1

2 6 -0,1 0
0 +0,2

6 18 02 0
0 +0,3

18 50 03 0

JInst HopMupOBaHUS MIEPOXOBATOCTHA MOBEPXHOCTEM IIMOHKHA Y IIMOHOYHBIX Ia-
30B MOKHO HCMOJIb30BaTh JJaHHbIE Ta0d. 33.

B kypcoBoii paboTe Ha3HayalOT TOCAIKH W HOPMHUPYIOT TOYHOCTH JeTaje
IINOHOYHOI'O0 COEIMHEHUS, Pa3MepPbl KOTOPOTO COOTBETCTBYIOT MCXOAHBIM JaHHBIM
(nnameTp Basia, KOHCTPYKIMSA M Ha3HAYEHUE IIIMOHKHU) ISl BapUaHTa, YKA3aHHOTO B
3aJJaHUH.
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33. Ilapametp Ra 111€poxX0BaTOCTH MTOBEPXHOCTEMN AIEMEHTOB IITTOHOYHBIX
coeaunenuit, MkM (I'OCT 23360)

Kpanter pas- HomuHanbeHbIH pa3Mep MOBEPXHOCTH, MM

Mepa dJIeMEeHTa mo 18 ¢B. 18 1o 50 ¢B. 50 1o 120 ¢B. 120 mo 500

179 3,2 3,2 6,3 6,3

IT10 3,2 6,3 6,3 6,3

ITI1 6,3 6,3 12,5 12,5

IT12 ITI3 12,5 12,5 25 50

IT14, IT15 12,5 25 50 50
[Tpumeuanue. [Tapamerp mepoxoBarocTu Ra /i AHA NIIIOHOYHOTO I1a3a PEKOMEHTyEeTCS TTPHHHA
MaTbh paBHbBIM 6,3 MKM.

4.1.2. ITopsiAOK BBINOJHEHUSA 33 JaHUS

— Ilo 3amaHHBIM pa3mepy Bajla U KOHCTPYKLMHU IIIIOHKU ONPENEISAIOT pa3Mepbl
AJIEMEHTOB MIMOHOYHOTO COEIWHEHUS: mHpuHy b u BeicoTy h mmoHku; miuHy £
NpU3MATHYECKON IIMOHKK WK AuaMeTp dq CerMEHTHOH IITMOHKH, TIyOuHbl £ 1 t;
IITTOHOYHBIX 11a30B [1, 2, §].

— B coOTBETCTBUU ¢ HA3HAYEHHUEM LIITIOHOYHOTO COEAMHEHMS, UCIOIB3Ys puC. 33,
yCTaHABIUBAIOT MOCAIKA MO pa3Mepy b B COeIMHEHMSIX MIMOHKUA C Ma3aMH Baja |
BTYJIKU.

— YcTaHaBIMBAKOT MOJIS JOMYCKOB U MPEJEIbHbIE OTKIOHEHHS Pa3MEpPOB APYTUX
AJIEMEHTOB JIeTajell MIMOHOYHOTO COEMHEHHUS, UCTIONb3Ys JaHHble Tabn. 31 u 32 u
YUUTBIBAsA, YTO JJII COCAMHEHUS Baja M BTYJKM B TaKMX CIIy4asx yalle BCEro Mc-
[0JIb3YIOT MEePEXOIHbIE TTOCAIKH.

— YcraHaBnuBaOT TpeOOBaHMS K TOYHOCTH PACHOJIOKEHUS IIMOHOYHBIX Ma30B
OTHOCUTEJIBHO OCEM HMUIMHAPUYECKUX NOBEPXHOCTEN BaJla M BTYJKH U ILIEPOXOBATO-
CTH MOBEPXHOCTEH JleTajeil MIMOHOYHOTo coeAMHEeHUs (cM. Tab. 33).

— B rpaduueckoii yactu pabotsl Ha Gopmate A3 unu A4 BBIYEPUMBAIOT MOIE-
pPEYHOE CEYEHUE HINOHOYHOIO COEJIMHEHMS C yYKa3aHHUEM COOTBETCTBYIOIIMX IOCa-
JIOK; MOIEPEYHbIE CEUEHHUS Baja U BTYJKH C YKa3aHUEM Pa3MepOB U NPEJEIbHBIX OT-
KJIOHEHUI pa3MepoB LMJIMHIPUYECKUX OBEPXHOCTEN U IUIOHOYHBIX I1a30B, a TAKXKE
TpeOOBAHMI K TOYHOCTH PACIOJIOKEHHUS U HIEPOXOBATOCTU MOBEPXHOCTEN IIMTOHOY-
HBIX 1a30B; BHIYEPUYMBAIOT YEPTEXK LIMOHKU C YKa3aHUEM BCEX pa3MepOB U MX Ipe-
JEJIbHBIX OTKJIOHEHWHA M IIEPOXOBATOCTH MOBEPXHOCTEW; CTPOST CXEMY IOJIeH N10-
MyCKOB MO pa3Mmepy b peraneil MIMOHOYHOTO COETWHEHUS C YKa3aHMEM Ha Hell mpe-
JEJIbHBIX 3230POB U HATSTOB B COEMHEHUH IIIOHKH C [1a30M BaJla U Ma30M BTYJIKHU.
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4.2. Bb10op nocagok 1 HOpMHPOBAHUE TOYHOCTH JIeTaJjiei
HLTHIEBbIX COeINHEeHNH

4.2.1. OCHOBHBIE TI0JIOKEHUS

HInuueBsle coeAMHEHNST 00ECIIEUNBAIOT BO3MOYKHOCTD Mepeaadn OoJIbLIINX Kpy-
TALUUX MOMEHTOB M OOJBUIYIO TOUHOCTh LIEHTPUPOBAHMS, YEM IIIMOHOYHbIE COEAMHE-
Hus. Cpelu NUIMLEBBIX COCAMHEHUH (MPAMOOOYHBIX, 3BOJbBEHTHBIX, TPEYTOJbHBIX)
HaunboJiee pacpOCTpaHEHbl MPAMOOOYHbIE ITUIEBbIE COSAMHEHUS, KaK MOJIBUKHBIE,
TaK U HETOJBUKHBIEC.

Br160op mocasok mo snemMeHTaMm IUTMLEBbIX COCIMHEHUN 3aBUCUT OT XapakTepa
COEIMHEHHUsI Bajla U BTYJKH (3yOdaroro koiseca, My(pTbl, BUIKH U T.1.), TpeOyemMoii
TOYHOCTHU U UCTOJIB3yEMOI0 CIIoco0a EeHTPUPOBAHUS.

B npsMo60YHBIX NUTMIEBBIX COSAUMHEHUAX TPUMEHSIOT TPU CIIoco0a LEHTPUPO-
BaHUS: 110 HAPY)KHOMY JuameTpy D, BHyTpeHHeMY AuameTpy d, OOKOBBIM ITIOBEPXHO-
cTsiM 3yObeB (o pasmepy b) (puc. 34). OGnacTu npuMEHEHHUs, TOCTOMHCTBA U He-
JOCTATKH 3THX CIIOCOOOB MPHUBEACHBI B Ta0II. 34.

a)

Puc. 34. lllnuneBble coeIMHEHNUS C LICHTPUPOBAHUEM: @ — [10 HApY>KHOMY auameTpy D;
6 — 10 BHyTpeHHeMY nuameTpy d; 6 — O0KOBBIM IMOBEPXHOCTSIM 3yObeB (10 pa3mepy b)

[Tocanku mo 37eMeHTaM IUIUIEBBIX COSUHEHUM BHIOUPAIOT U3 YKCIa YCTAaHOB-
aenubix 'OCT 1139 no tabma. 35. [locaaku 1o neHTpupyromum guamerpam D unu d
MPETYCMOTPEHBI B CUCTEME OTBEPCTHS, MO pa3Mepy b — KOMOMHUPOBAHHBIC: TOJIE
JIOMyCKa IIMPUHBI 3y0a Bajia — B CUCTEME OTBEPCTHUS, MOJIE JOMyCKa IIUPHUHBI 1Ma3a
BTYJIKA — B CUCTeME Baja. B HEMOABUKHBIX COEAMHEHUSX MO LIEHTPUPYIOIIEMY Jua-
MeTpy D unu d HazHauaroT niepexonnyto nocaaky H7/js6 (H7/js7) viu H7/n6. 1lnu-
LIEBOE COEUHEHUE C NMEPEXOAHON MOCAAKON MO LHEHTPUPYIOIIEMY AUAMETPY SIBIISIET-
Csl HEMIOJIBUKHBIM M3-32 HAIMYHS TOTPEIIHOCTEW B3aUMHOI'O PACTIOJIOAKEHHUS IJIEMEH-
TOB HUTUIEBBIX J€Taleil: OTKIIOHEHUH OT COOCHOCTH ITUINHIPUYECKUX MTOBEPXHOCTEN
¢ quameTrpamu D u d; OTKJIIOHEHUH OT MapajuieIbHOCTH U1 CUMMETPUYHOCTUA OOKOBBIX
MOBEPXHOCTEN 3yObEB OCSAM IEHTPUPYIOUIUX HUIUHIPUYECKUX MOBEPXHOCTEH; OT-
KJIOHEHHH 111ara 3y0beB OT HOMUHAJIBHOTO U HEKOTOPBIX IPYTHUX.
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35. PexomeHnryeMble mocaaku npsaMoOouyHbIxX nutuieBbix coegunenuii (OCT 1139)

Xapaxkrep COEqUHEHUIN
Pazmep [TonBuxHBIE HenonsuxHueie
Llenmpuposanue no D
D HS8 HT* H7 H7 H7* H7
e8 f7 g6 h7 js6 neé
D9 D9 D9 D9 D9 D9
d9’ h9'e8 ' h8’ | h9'f7’ | P9 | D9 D9 | D9 D9
b F8 D9 F8 F8 F8 F8 F8 | f7’ | h8'js7’ | h8’ ja7’
e8 f7°d9" h9’ e8’ h9’ h8’ F8* F8 F8* F8 F8
F8* F8 F8 F8 f7 | h8 ja7 | h8’js7
f8 ' h8’f7 f7
d [Tone nonycka Brynku — H11
BayTpennwmii auametp Bana — d;
L{enmpuposanue no d
D H8 HT* H7* H7 H7 | H7 H7 H7
e8 f7 g7 h7 h7 | Jjs6’ js7 né
F1o | F10 F10 | F10 F10 F10 F10* F10
— | F9 ' e8 "’ h9 ’ h9 ’ YA h7 '’
F10 D9 D9* F10 F10 = |\ yg | F10 D9* F10*
e’ | f9°h9" | f8 8 \w8’ | kw7 | IST
B | po | b9 F8 | D9* D9 | D9 | H8 | F8 F8 F8
' | e | 'f8 | he | W | WSt n7’
D9 | F8 F8 F8 F8 D9 F8 F8 F8 F8
e8 | 7’ h7’ f7’ h7 f8 k7' js70 | JsTis7
H12
D _—=
all
LJenmpuposanue no 60K08bIM NOBEPXHOCMAM 3Y0bes
F10* F10 F10 F10 F10 D9 D9 D9
b d9 ' €9’ h9' e8  f8’'d9’ e9’ h9’ F10 D9 D9 F8*
D9*_D9*_F8_F8_F8_F8_F8_ k7 ' js7' k7’ js7
e8’ f8°d9’ e9'h9’ e8’f8’
d ITone nomycka Brynku — H11
BuyTtpennuii quametp Bana — d;
H12
D —_-
all

*_ NPCANTIOYTUTCIIBHBIC ITOCAAKU
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Ha gepTexax 1 B TEXHUYECKOW JOKYMEHTAIIUH IIIJTUIEBbIE COCTMHEHUS YCIOBHO
0003HAYAIOT 3aMKChI0, COCTOALICH U3 JTATUHCKUX OYKB U LU(pP, YKa3aHHBIX B TaKOU
[IOCJIEI0BATENBHOCTH: 0003HauUEHUE LIEHTpUpytoiero snementa (D wiu d, unu b),
YUCIIO LUK Z, BHYTpeHHUN nuameTp d u nocasaka 1o d (eciyu BHYTPEHHHUN TUaMeTp
HE SIBJIIETCA LIEHTPUPYIOIIMM, BMECTO MOCAJKH YKa3bIBAalOT MOJE JOIMYCKAa BTYJKH
H11), napyxusiii nuametrp D u nocanka no D, mupuna 3y0a Bana (masa BTyJKu) b u
nmocajka 1o b, Harpumep:

D - 8 x32HI1 x 36H7/js6 x 6F8/js7;
d— 8 x32H7/g6 x 36H12/all x 6D9/hY;
b -8 x32H11 x 36H12/all x 6DY/e8.

B kypcoBoii paboTe Ha3HayalOT MOCAJKHM W HOPMHUPYIOT TOYHOCTH JeTajeu
LHUIMIEBOIO COECIMHEHMS, PA3MEPBl U YCIIOBHS JKCILTyaTallMd KOTOPOTO COOTBETCT-
BYIOT HCXOJHBIM JJAHHBIM (HApy»XHBI IHaMeTp Bajla, CEPUsl COCIUHEHHMSI, TOYHOCTb
LIEHTPUPOBAHHUS, HaJU4UE TEPMOOOpPAOOTKM BTYJKH) JUIsl BapUaHTA, YKAa3aHHOIO B
3aJIaHUN.

4.2.2. Ilopaa0oK BBIITOJTHEHUS 3aJaHUS

— Ilo 3aganHBIM HapykxHOMY AuameTpy D Basia v cepuu IUTULEBOTO COSAMHEHUS
OTIPEJIENISIFOT: YMCJIIO IITUI Z, BHYyTPEHHUN TUaMETp JeTanei coenunenus d, mupuHy
3y0a Bana (ma3a BTysku) b, muamerp di Bana [1, 2, §].

— B 3aBucuMocTu oT TpeOOBaHUI K TOYHOCTH IIECHTPUPOBAHUS JI€TalIel COeU-
HEHUS U TBEPAOCTH BTYJIKH, 110 TabJ. 34 BbIOMparOT crioco0 HEHTPUPOBAHUS COEIU-
HEHUS.

— B 3aBUCHMOCTH OT XapakTepa coeIuHeHus 1Mo Tabi. 35 BEIOMPAIOT MOCAKU 110
AJIIEMEHTaM ILJIUIEBOTO COSAMHEHUSI.

— OnpenensoT npeaeabHble OTKIIOHEHHS Pa3MEePOB DJIEMEHTOB JIeTallel MITULIe-
Boro coeaunenus nmo 'OCT 25347 [1, 2, 8].

— B 3aBucuMocTH OT pa3Mepa djleMEeHTa W €ro KBaiuTeTa, 1o Tadm. 23 umm
npwi. 12 Ha3HayalT TPeOOBaHUS K IEPOXOBATOCTU MOBEPXHOCTEN Bajia U BTYJIKH.

— B rpadudeckoit yactu KypcoBoit pabotTel Ha popmare A3 win A4 BeIYEpUH-
BaIOT IOIMEPEUYHOE CEUYCHHUE IUIUIICBOTO COCAMHEHUS C YKa3aHHUEM €ro YCJIOBHOIO
0003HaYEHUS; MONEPEUHbIE CEYEHUs UIMIEBOr0 Baja U IUIMIIEBOM BTYJIKU C yKa3a-
HueM Bcex pasmepos (D, d, b, di) ¢ npeneabHBIMU OTKJIOHEHUSIMH U IIEPOXOBATO-
CTBIO TTOBEPXHOCTEH; CXEMBI TOJIeH JOMyCKOB 1Mo pazmepam D, d, b muieBoro co-
CAMHEHHUS C YKa3aHUEM Ha HUX MpeAeIbHBIX 3a30POB U HATATOB.
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4.3. IlocTpoenne cxembl MoJieil J0MyCKOB Pe3b00BOr0 COeTUHEHMSI
4.3.1. [TapameTpbl METPUUECKOHN pe3bObI

Pe3nboBEIe COCAMHCHUA HIMPOKO HMCHOJB3YKOT B KOHCTPYKIUAX MAIOWH, MEXa-

HU3MOB, IPUOOPOB PA3HOTO HA3HAYCHUS.
Cpenu 607bIIOT0 pazHOO0pa3us pe3bd (TPEYyroybHBIX, TpanelenIalbHbIX, TPIMO-

YTOJILHBIX, KPYTJIBIX ) HAUOOJIbIIIeE PACIPOCTPAHCHUE UMEIOT METPUIECKHE PE3BOBI.
OCHOBHBIMM MapamMeTpaMu METPUUECKOU pe3b0bl ABIAIOTCA (puc. 35):
— yroa mpouiIs oL — yroyr Mexay OOKOBBIMH CTOPOHAMU MPOQUIIS B TNIOCKOCTH

OCEBOTr'0 CEUCHHS;
— MOJIOBMHA yTJia ipoduiist o2 11sl pe3b0bl ¢ CHMMETPUYHBIM MPOGUIEM — YOIl

MeX Ty OOKOBOI CTOPOHOM MPOdUIIs U NEPICHAUKYIISIPOM, OIMYIIIEHHBIM U3 BEPUTUHBI

UCXOJTHOTO TPODUIISE CHMMETPUYHOM pe3bObl Ha €€ OCh;
— HapyXHbIi auamerp pe3nbnl d (D)* — nmuamerp BooOpa)kaeMoro LMIHMHApA,

OTIMCAHHOT'0 BOKPYT BEPIIIUH HAPYKHOH Pe3bObl WJIN BIIAIMH BHYTPEHHEH PE3bObI;
— cpenauii auameTp pe3nonl d, (D;) — nMaMeTp BOOOPakaeMOro COOCHOTO C
pe3p0oi MuIMHAPa, 00pa3yrolas KOTOPoro nepecekaeT npoduiab pe3bObl B TOUKAX,

/i€ IUpPUHA KAHABKU paBHA MOJOBUHE HOMUHAJIBHOIO 1Iara pe3bObl;
— BHYTpeHHUU aAuameTp pe3bOnl di (D1) — nuaMerp BoOOpakaeMoro MUIMHAPA,

BIIMCAHHOTO BO BIIQJIMHBI HAPY KHOU PE3bObI HIIM B BEPUITUHBI BHYTPEHHEH PE3bOHI;

N
a=60\

/2

X VAN ES
. N <

/xO’A)“

‘\‘?0 ) Ocb pesvovl

d(D)
dz(D:z)
di(D1)

Puc. 35. OcHOBHBIE MapaMeTpbl METPUUYECKON pe3bObI

* d, d1, d2 — nuametpsl HapykHOH pe3b0bl; D, D1, D2 — nuaMeTphl BHYTPEHHEN PE3b0bI
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— mar pe3bObl P — paccTosiHUE MEXIY COCETHUMHU OJHOUMEHHBIMU OOKOBBIMU
CTOpOHaMU TIPO(dUIIs B HANIPABIECHUH, TAPATIICIIBHOM OCH PE3hOBbI.

Kpome nepeuncineHHbIX, pe3p0y XapakTepu3yIoT CIEAYIOIINE NapaMeTphbl:

— Xo# pe3b0bl Ph — paccTosiHue MexXay OMMKaIIuMu OJTHOMMEHHBIMU CTOPO-
HaMU NpoQuIIsl, NPUHAJIEKAIIUMHA OJHOM M TOW K€ BUHTOBOW IMOBEPXHOCTH, B Ha-
IpaBIICHUH, MTAPAUIETHHOM OCH Pe3b0bI, TPHUYEM B OHO3aX0/IHOH pe3pde Ph =P, a B
MHOT03aXx0/1H0i — Ph = P - n, rie n — 4iCiI0 3aX0J10B;

— BbIcOTa McX0oAHOro npoduist H — BeIcOTa OCTPOYIOJABHOTO NPOQUIs, MOIy-
YEHHOr'0 MyTEM MPOIOJIKEHHSI OOKOBBIX CTOPOH MPOQPUIIS 10 UX NTEPECCUEHUS;

— BBIcOTa Tipouiist h — paccTossHUE MEXKAY BEPIIMHON U BIAAUHON MPOPUIS B
HaIlpaBJIEHUH, IEPIIEHIUKYISIPHOM K OCH PE3bOBI;

— JUIMHA CBUHUYMBaHUA £ — JJIMHA y4acTKa B3aUMHOTO MEPEKPHITHS HAPYKHOU U
BHYTPEHHEH pe3b0 B 0CEBOM HaIlpaBJICHUHU.

Jlnst MmeTpuyeckoi pe3b0bl popMa BIaIMHBI BHYTPEHHEH pe3bObl HE perjameH-
tupyerca. Dopma BajuHbI HAPYKHOM pe3bObl MOKET BBIMOIHATHCS KaK TIOCKOCpe-
3aHHOM, Tak M 3akpyrieHHor. dopMa BaguHbl HApYKHOU Pe3bObl BIMSIET HA [IUKIIU-
YECKYIO0 MPOYHOCThH AETANIN: MPU IJIOCKOCPE3aHHOW BHAJMHE PE3bObl HUKINYECKAS
IPOYHOCTH Pe3b00BOM JE€TAIM MEHbIIIE, TPU 3aKPYTIIEHHON — OOJIbLIE.

[Tpy oroBopeHHOM 3aKpYyriIe€HHOW BIAJUHE HAPY>KHOM Pe3bObl painyC KpUBH3-
HbI HU B OJHOM M3 TOYEK HE JOJDKEH ObITh MeHee Rmin = 0,1P (puc. 36). HomuHnanb-
HBIM TIpouiIb BHAIUHBI HApYXKHOM pe3bObl mMmeeT paguyc R=H /6 u orpaHuveH
muametrpoM d; (Taba. 36).

Homunanonoti
npoghus pe3voot

Homunanonoti
npoghuns enaouHsl

Husicnuii npedenvhotii
npoguib enaduns

Puc. 36. ®opma Bnanuusl HapysxHOU pe3bObl o 'OCT 16093
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36. 3nauenus quamerpa dz HapyxxHOH pe3nonr, MM (ITOCT 24705)

lar pe3s0b1 P d; Hlar pe3s0Obr P d;
1 d-2+0,7731 3 d—4+0,3193
1,25 d-2+0,4664 3,5 d-5+0,7058
1,5 d-2+0,1596 4 d—-5+0,0925
1,75 d-3+0,8529 4,5 d—6+0,4789
2 d—-3+0,5462 5 d-7+0,8655
2,5 d—4+0,9327 5,5 d—7+0,2520

4.3.2. HopmupoBaHre TOYHOCTH METPUUECKUX PE3BO

BuyTpennue u Hapyx HbIE pe3b0bl OOIIETO Ha3HAYCHHUS KOHTAKTHUPYIOT 1O 00-
KOBBIM CTOpOoHaM mpodwis. Bo3MOXXHOCTh KOHTaKTa MO BEpIIMHAM W BMaJUHAM
Pe3b0bI UCKITIOUAETCA COOTBETCTBYIOLIUM pacrofioskeHreM mnojieit qomyckos 1o d (D)
u d; (D;). B 3aBUCHMOCTH OT XapakTepa COMPsHKEHUS 0 OOKOBBIM CTOpOHAM mpodu-
7 (T.€. IO CPEIHEMY JAMAMETPY) Pa3anvyaroT pe3b00BbIE COEIMHEHHUS C 3a30pOM, Ha-
TATOM U [IEPEXOHBIE.

Jlonycku MeTpuueckux pe3no s guaMetrpoB 1...600 MM B COCTMHEHUSX C 3a-
30poM pernamentupoBanbl 'OCT 16093.

OCHOBHBIE OTKJIOHEHUSI, ONPEIEISAIOINE TOJOXKEHUE NOJIEH JOMYCKOB OTHOCH-
TEIHLHO HOMUHANBHOTO TIpoduuis (puc. 37), 3aBUCAT OT mara pe3bObl U MPUBEICHHI B
[1,2,8].

OrpaHu4YuTENbHBIA OTOOP MOJIEH TOMYCKOB PE3bOBI C 3a30pOM, PEKOMEHIYEMbIX
I'OCT 16093 x mpumeHeHuto, NpuBeieH B Taba. 37, a COOTBETCTBYIOUINE MPEIEIb-
HbIe OTKJIOoHEeHus — B [1, 2, 8].
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BHympeHH}lﬂ pe3b6a Hapyg;c}.lag pe3b6a
Puc. 37. OcHOBHBIE OTKJIOHEHHSI TIOJIEH JOITYCKOB Hapy>KHOW U BHYTpPEHHEHN pe3n0

B COCAMHCHUAX C 3a30pOM
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37. OrpaHuYUTENBHBIA OTOOP MOJIEH AOMYCKOB METPUUYECKOM

pe3nobI ¢ 3a30pom (I'OCT 16093)

Kiacc Tounoctu

JnvHa cCBUHYMBAHMS

KOpOTKas, § HOpMasbHas, N JTuHHas, L
Hapyoicnas pesvba
Tounsrii (3h46) 4h, 4g (5h4h)
Cpenumii 5hé6h, 5g6g 6h, 6g*, 6f, 6e, 6d (7h6h), 7g6g, (7ebe)
['pyObrii - (8h), 8g (9582)
Brympennss pesvoa
TouHbIH 4H 4HS5H, 5H 6H
Cpennnit 5H, (5G) 6H*, 6G 7H, (7G)
['pyOsrit - 7H, 7G 8H, (8G)

[Tpumeuanus: 1. [Tonst nomyckoB, 0003HaUEHHbBIE 3BE30UKOM, PEKOMEHIYIOTCS AJIsl IPEANOYTH-
TenbHOro npuMenenus. 2. [lons momyckoB, yka3aHHbIE B CKOOKaX, MPUMEHSATh HE PEKOMEHTY-
etcs. 3. Jlomyckarotces m00ble coueTaHus MOJIeH JOMyCKOB Hapy »KHON M BHYTPEHHEH Pe3bObl.

[Tosis 1OMMyCKOB M MOCAJKH C HATATOM M NEPEXOAHBIE YCTAHOBJIEHBI B 3aBUCH-
MOCTH OT MaTepHalia JeTali C BHYTPEHHEH pe3b00ii U miara pe3bOsbl.

Jlomycku MeTpUYecKuX pe3b0d B COEIMHEHHMSIX C HATATOM ISl JUAaMETPOB
5...45 MM u maros 0,8...3 MM pernamentupoBansl 'OCT 4608. B cooTBeTrcTBUU C
ATUM CTaHJApPTOM TMOJIOKEHHE TOJIEH JOMYCKOB Hapy>KHOW M BHYTPEHHEU pe3bObl
JIOJKHO COOTBETCTBOBATh ITOKAa3aHHOMY Ha puc. 38.

[IpenenbHble OTKIOHEHUS cpeAHero dz u HapyXHOTO d AMAMETPOB Hapy KHOMH
pe3bO0bI U cpeaHero Dz u BHyTpeHHero D quamMeTpoB BHYTpEHHEN pe3b0bl PUBEIECHbI
B[1, 2, 8].

Bepxnee oTknonenue nuamerpa di Hapy»XHOW pe3bObl MO IHY BHAAUHBI (AHa-
MeTpy d3) paBHO BEpXHEMY OTKJIOHEHHIO nuameTpa dz. HikHee OTKIOHEHHWE ompe-
JieNsieTCsl BEJIMUMHOM J0IMyCKaeMoro cpesa Bnaaunbl pasHoro H/8 (cm. puc. 28).

B nocaakax ¢ natsarom (kpome nocanox 2H5D/2r v 2H5C/2r) pe3b0oBbIe neTa-
Ju  copTupyroT Ha J1Be (Hanpumep, 2HS5D(2)/3p(2)) wnu Tpu (Hampumep,
2H4D(3)/3n(3)) rpynmbl. COOpKY COEAMHEHUI OCYLIECTBIISIIOT U3 JIeTanei, mpuHa-
JeXaIux OJHOM rpytie, Hanpumep, rpytre I (puc. 39). Coopka ¢ copTHpOBKOIA 10-
3BOJISIET MOBBICUTH TOYHOCTbH MOCAJKH MPHU UCIIOJIb30BAHUU PE3bOOBBIX JeTallel, U3-
TOTOBJIEHHBIX C OOJIBIIMMU JI0IIyCKaMH Ha 000pyA0BaHUN HOPMAJIbHON TOYHOCTH.
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Puc. 38. Cxema nosieit 10mycKoB pe3b00BbIX COEAMHEHUN C HATATOM

3p 3n
2H ij I
+ | /| I + I I
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0 0
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Puc. 39. Cxemsl nosieii JOMyCKOB pe3b0bl C COPTUPOBKOM:
@ — Ha JIBE TPYIIIbI; O — HA TPU TPYIIIBI
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Jlonmycku METpUYECKUX Pe3b0 B COCAMHEHUSIX C MEPEXOIHBIMU MOCATKAMU IS
nuaMeTpoB S...45 mm u maros 0,8...4,5 mm pernmamentupoBanbl ['OCT 24834. B co-
OTBETCTBUU C 3TUM CTaHJIAPTOM IOJIOKEHHUE TOJIEH JIOIyCKOB HAPY>KHOW M BHYTPEH-
Hel pe3bObl TOJKHO COOTBETCTBOBATH MMOKa3aHHOMY Ha puc. 40.
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_|_
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g

Puc. 40. CxembI moJiei 10ImyCKOB pe3b00BBIX COSAUHEHHH C TIEPEXO0THBIMH TTOCAAKaAMHU

[IpenenbHble OTKIOHEHUS JUAMETPOB HAPYKHOW M BHYTPEHHEW pe3bObl B CO-
CAUHECHUAX C NEPEXOAHBIMU MIOCAJAKAMHU YCTAHABIUBAKOT TAKXe, KaK U JUIsl COCAUHE-

HUU C HATSTOM.

4.3.3. OGo3HaueHue pe3bObI

VYcaoBHoe 0003HaueHUE pe3bOOBOrO COEIMHEHHUS, HApYKHOW M BHYTpPEHHEH
pe3b0BI COCTOUT U3 JABYX YacTel: yCIIOBHOTO 00O3HAU€HUS HOMHHAJIBHBIX MapaMerT-
poB (Tab:. 38) u TouHOCTH Pe3nObI (Tad. 39).
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38. Ob03HaueHME MapaMeTPOB pe3bObI (IPUMEPHI)

ITapametp
dopma Bna-
a- X - Uwu _
O6o3HaueHue pe3bObl A lar P, AP oo | Hanpane JlmvHa cBUH-| TUHBI Ha-
metp d ObI 3aX0JI0B| HUE CBUH- .
MM YUBAHUS PYXKHOMH
(D), mm Ph, MM n YUBAHUS
pe3b0bI
o H -
M24 4 Kpynnsrit 1 1 Ipasoe opmaibHas, He oroBo
3 N peHa
M24 % 1,5 24 Melﬂ?m 1 1 | Towe | Toxe | Toxe
M24 x Ph3 P1,5 24 To xe 3 2 » » » » » »
M24 x Ph3 P1,5-LH 24 » » 3 2 JleBoe » » » »
K
M24x1,5-6g* — 30 24 » » 1 1 ITpaBoe Op(;TKaH’ » »
M24%x1,5-6g*—100 24 » » 1 1 Toxe |lnunnHas, L » »
M24%x1,5-6g*— R 24 » » 1 1 » » Hopuabtias, akpyrieH-
N Has
* 6g — ToJIe J0ITyCKa Hapy >KHOH pe3bObl

CoueraHrie OCHOBHOI'O OTKJIOHEHUS, 0003HaUYaeMoro OyKBOW, C JOMYCKOM TIO
NPUHATON CTETIEHH TOYHOCTH OOpa3yeT IMoJie JOmycka nuameTpa pes3bOsl. [lome mo-
mycka pe3bObl 00pa3yloT COYETaHHEM IO JOMYCKa CPEIHEro AMaMeTpa C IMOoJIeM
nomycka nuametpa BoicTynoB (d wiu Dj). Tlonst gomyckoB, a cieaoBaTenbHO, U J10-
MyCKW auameTpa BrmaauH (di — 1 HapyKHOU pe3bObl u D — 11 BHYTpPeHHEH pe3b-
Obl) CTaHAAPT HE YCTAHABIIUBACT.

O6o3Havyenue Mo AOMYCKAa AMAMETpa pe3bObl COCTOUT U3 UU(DPHI, TOKa3bI-
BalOIllel CTENEHb TOYHOCTH, U OYKBBI, 0003HAUAIOIIEH OCHOBHOE OTKJIIOHEHHWE, Ha-
npumep, 6h, 6g, 6G. O6o3HaueHUE TOJISI I0ITyCKa pe3b0bl COCTOUT U3 0003HAUYCHUS
MOJIS IOIYCKa CPETHEro AUaMeTpa, MOMEIIaeMOro Ha MepPBOM MeCTe, 1 0003HAUYCHUS
MOJIS IOTyCKa TraMeTpa BhICTYNOB (d — 11 Hapy»XHOU pe3bObl, D1 — 1u1si BHYTpEH-
Hel pe3bObl), HarpuMep 7g6g; SH6H. B 06003HaueHNY TI0JICH TOMYCKOB TIEPEXOIHBIX
pe3b0 U pe3rd ¢ HATITOM ToJIe JOIMyCKa HapyKHOTO auamerpa d HapyXHOW pe3hObl
(6g, 6e iy 6¢) yCIIOBHO He yKa3bIBaroT. Eciii 0o003HavueHUE oIS JOIMyCcKa JuaMeTpa
BBICTYIIOB COBIIAJIaeT C 0003HAUYECHUEM TOJIsl JOMyCKa CPEeTHEro JuaMeTpa, ero B 000-
3HAYEHUU TOJISl I0IyCKa pe3bObl C 3a30pOM HE MOBTOPSIOT, HAIPUMEpP, MOJIE OMyC-
Ka pe3nObl OonTa — 6g, Tosie Jomycka pe3rOsnl raviku — 6H. Tlone momycka pe3bOsb
yKa3blBalOT Yepe3 THUpe TMocie pa3Mmepa, Hamnpumep, Oonr MI12-6g, 6ont
M12x1-6g, raitka M12— 6H.

[Tocanku pe3pOOBBIX AeTaneil 0003HAYaOT APOOBIO, B YUCIUTENE KOTOPOH yKa-
3BIBAIOT TOJIE JIOMyCKa BHYTPEHHEH pe3bObl (raiiku), a B 3HaMEeHaTele — 1oJje JOoIyc-
Ka Hapy>kKHOU pe3bObl (0oista). [Ipumepsl 0003HAUYEHUS MMOCATIOK PE3bOOBBIX COEIU-
HEHUH U X pacmu(ppoBKa NpUBEACHBI B Ta0II. 39.
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39. O603HaUeHME MOCATOK U MOJIEH JOIYCKOB pe3b0bl (IpUMEpPHI)

BuyTpennsist pe3noa Hapy>xnas pe3pba
O0o3HaueHne ITone ITone ITone ITone
ITome ITome
pe3p00BOTO ITocanka JIOTTyCKa | JIOIyCKa JIOTyCKa | JIOMyCKa
JIOITyCKa JIOITyCKa
COEITHEHNS o JMaMeT- | THaMeT- peEG IUaMeT- | auaMeT-
P pa, D2 pa, D1 pa, dz pa, d
Pesvba c 3a30pom
4H5H 4H5H
M24 - —— S 4H5H 4H 5H 3h4h 3h 4h
3h4h 3h4h
M24 6H 6H 6H 6H 6H 6, 6, 6,
62 62 }4 g g
M24 H H SH 5H SH 526, 5 6,
5262 5g6g 808 g g
Pe3vba nepexoonas
3H6H 3H6H
M24 - —— e 3H6H 3H 6H 2m 2m 6g*
2m 2m
Pesvba ¢ namsazom
*
M2 - 2HS5D 2H5D 2HSD 2H 5D 2 2 6e I/Sm
2r 2r 6¢
2H4C(3)** 2H4C(3) 6e* nim
M24 - 2H4C 2H 4C 3 3
3n(3)** 3n(3) " " b+

* — moJte 10Ty cKa Hapy KHOTO IMaMeTpa Hapy KHOW pe3bObl YCIOBHO HE YKa3bIBACTCS;
** — (3) — uMca0 TPYII COPTUPOBKU BHYTPEHHEH U HApy>KHOU Pe3bOBI.

B kypcoBoii pabote CTposT cxemy MOJei TOMyCKOB Pe3h0OBOTO COSAMHEHUS,
yCIIOBHOE 0003HAYEHUE KOTOPOTO COOTBETCTBYET BAPUAHTY, YKa3aHHOMY B 3aJJaHUMU.
[TocnenoBaTeabHOCTh MOCTPOCHUS TaKOM CXEMbl JOJKHA COOTBETCTBOBAThH IpHUMeE-
pam 16, 17.

Ilpumep 16

[TocTpouTs cxemy mosiei 1omycKkoB pe3rooBoro coequnenus M16 x 1,5—6H/6g.

— Omnpenensiem xapakrep pe3bOoBoro coenuHenus: B coorBerctBuu ¢ ['OCT
16093 (cm. Tabn. 37) — 310 pe3pOOBOE COCNMHEHUE C 3a30POM, MPEANOYTUTEIBHOE,
rapaHTUPOBAHHBIN 3a30p MOJIYYEH 3a CUET HAPYKHOM pe3bObl, TAK KaK OCHOBHOE OT-
KJIOHeHHWe nuamertpa dz — g, a tuamerpa Dz — H.

— CtpouM HOMUHAIBbHBIA MPOGUIL pe3b0bl (Ha puc. 41 BbIAEIEH YTONIEHHON
JUHUEN), IJT 9ero onpeesieM HOMUHANbHBIC 3HaYeHUs HapykHoro d(D), cpennero

dz(Dz) u BHyTpenHero di(Di) nmameTpoB pe3bObI, NMPU HEOOXOAMMOCTH — IIar
pe3bon [1, 2, 8].
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Puc. 41. Cxema nozeii 1onyckoB pe3booBoro coenunenust M16 x 1,5 —6H/6g

— Omnpenensem MpeaeabHble OTKIOHEeHHS HapyxHoro d(D), cpennero dz2(Dz) u
BHyTpeHHero di(D1) nuameTpoB Hapy>KHOU U BHYTpEeHHEH pe3bObl [4] U 3aHOCHM UX
B Tab1. 40.

— OTknagpiBacéM HalJCHHBIEC MPEAEIIbHbIE OTKIOHEHHS IO HOPMAJIH K COOTBET-
CTBYIOIUM HOMHUHAJIBHBIM JHAMETPAM B TOM MaciiTade, B KOTOPOM MOCTPOEH HOMH-
HaJILHBIN PO,

— Crpoum npenenbHble NpodUan HapyKHOM U BHYTpEHHEW pe3bObl, BBIMOIHSS
¢dbopMy UX BIaAWH B COOTBETCTBUU C YKa3aHUsIMH Ha . 106.

— Iloka3piBaeM Ha cXxeM€ HOMHUHAJIbHBIC HApPyXHBIM, CPEAHUNA W BHYTPECHHUU
AUaMeTpbl pe3bObl, X MPEACIIbHbIE OTKJIOHEHUS, MPEAEIIbHBIE 3a30pbl U HATITH 110
CpeAHEMY JUAMETPY, OIIPEACIISIIONIME XapaKkTep pe3b00BOT0 coeuHEeHUs (CM. puc. 41).

40. TpenenbHbIE OTKIIOHEHUS AraMeTpoB coequnenust M16 % 1,5—6H/6g (I'OCT 16093)

HapyxHnas pe3pba M16 x 15 — 6g ‘ BuyTtpennsist pesnba M16 % 1,5 — 6H
[IpenenbHble OTKIOHEHHSI, MKM

Juametp pe3bObl, MM

es ei ES EI
d=D=16,0 —32 — 268 — 0
d,=D,=15,026 -32 - 172 + 190 0
d;=D;=14,376 —32 - + 300 0
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Ilpumep 17
[Toctpouts CXeMy
M16%1,5-2H5D(2)/3p(2).
— OrmpenensieM XapakTtep pe3bOOBOrO COCAMHEHHUSA: B COOTBETCTBUU C
I'OCT 4608 — 310 pe3p00oBOE COeTMHEHHE C HATATOM. ['apaHTHpPOBaHHBIN HATAT B CO-

noJiei JIOITYCKOB pe300BOTO COCIMHCHHUS

SAMHCHUH TIOJTyYar0T COPTUPOBKOKN HapykHOH (110 d2) 1 BHyTpeHHEH (110 D2) pe3b0sI
Ha JIBE€ TPYMIIbL.

— CtporM HOMHUHAJIbHBIN pOodUib pe3b0bl (cM. pumep 16).

— OmnpenensieM npezenbHble OTKIOHEHU 1uamMeTpoB dz, d, di v D2, D, D1. Kpo-
Me Toro, s nuameTpoB dz u Dz onpenensieM rpaHullbl TPy COPTUPOBKH [3] U 3a-
HOCHM HX B Ta0I. 41.

41. IlpenenbHbIE OTKIOHEHUS Y TPAHUIIBI TPy COPTUPOBKHU
netanei pe3pdoBoro coenunenuss M16 x 1,5 - 2H5D(2)/3p(2)

Hapy>xnas pe3pba BuyTpennsist pe3nba
MI16 x 1,5—-3p(2) MI16 x 1,5—-2H5D(2)
JuameTtp
[IpenenbHbie ['panuna [IpenenvHble ['panuna
pe3b0BI, MM
OTKJIOHEHHSI, MKM Inll OTKJIOHEHUS, MKM Inll
es ei rpyII ES EI rpyImI
d=D=16,0 — 140 - 376 - - 0 -
dz;=Dz=15,026 + 134 + 63 + 98 +75 0 + 37
di=D1=14376 +134 - - +376 + 140 —

— OrkiiagpiBacM HalJEHHBIE MPEAEIIbHbIE OTKJIOHEHHS 0 HOPMAJId K COOTBET-
CTBYIOIIIMM HOMHUHAJIBHBIM JHaMeTpaM B TOM MaciuTade, B KOTOPOM MOCTPOEH HOMH-
HaJbHBIN Tpoduis (0e3 ykazaHUs TPaHWIl COPTHPOBKU s auaMeTpoB dz u Dgz)
(puc. 42, a).

— Ctpoum npenenbHble NPOPUIN HAPYKHOW U BHYTPEHHEHN pe3bOBbl.

— Crpoum cxemy noJjeil AOMyCKOB CPEIHEro JuaMerpa pe3bObl, YKa3plBaeM Ha
He#t rpanutsl | u 1l rpynm copTupoBku, MOPSA0OK COOPKHU JeTajei, MpuHAIeKAITUX
pa3HbIM Ipynnam, a TaKXe MpeebHble HATATH JUIsl OJHOW M3 IpyIIl pe3b00BbIX Jie-
taneu (puc. 42, 6).
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Puc. 42. Cxemsl noJiei JOMycKoB: a — pe3pboBoro coeaunenuss M16x15-2H5D(2)/3p2);
6 — CpeaHero AuaMeTpa pe3bobl
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5. HOPMUPOBAHUE TOYHOCTHU HUJIIMHAPUYECKUX
3YBYATBIX KOJIEC U IIEPEJJAY

5.1. Cucrema TOYHOCTH UJIMHAPUYECKNX 3y0UaThIX KOJIEC U mepeaay

Tounocte mmnmuuapuyeckux 3K u 311 permamentupoBana 'OCT 1643. Cran-
JapTOM YCTaHOBJIEHO ABeHauath crenenel TouHoctu 3K u 311, o6Go3Havaembix B
nopsiike yowsiBaHus TouHOCTH Ttudpamu 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12 (puc. 44).
Crenenu tounoctu 1 u 2 nnsg 3K ¢ m > 1 MM SBISIOTCS NEPCIEKTUBHBIMU, YUCIIEH-
HbIE 3HAYCHUS JIOMYCKOB M OTKJIOHEHUM NIl HUX MOKa HE MpeyCMOTpeHbI. JJ1a Kax-
JIOM CTENEHU TOYHOCTH YCTAaHOBJIEHBI:

— HOPMbI KHUHEMAaTHU4€CKOW TOYHOCTH;

— HOPMBI IJIABHOCTH pabOTHI;

— HOPMBI KOHTaKTa 3yObeB.

KuneMatnueckass TOYHOCTh OMPEACISIET CTENEHb COTJIACOBAHHOCTH YTJIOB IO-
BOpOTa BEIYIIETO U BEIOMOTO KoJsiec nepeaaur. HopmaM KuHeMaTuuecKoi TOYHOCTH
oco0oe 3HaYeHUe MPHUAAI0T B OTBETCTBEHHBIX MEXaHU3Max, HAlpUMeEp, B JEIUTEb-
HBIX Mepe/lavax YIpaBsIOMUX U CIASASIUX CUCTEM.

[InaBHOCTH pPabOTHl OrPAHUYMBAIOT MOTPEUIHOCTH, MHOTOKPATHO IOBTOPSIO-
muecs 3a onuH 00opoT 3K. Hopmel mnaBHOCTH pabOThl UMEIOT HAMOOJbIIIEE 3HAYEC-
HUE B CKOPOCTHBIX TEpenayax, Korja nepeaada JoJpKHa paboraTs OecrrymMHO U 6e3
BUOpaIuii mpu OONBIIMX OKPYXKHBIX cKopocTsax 3K (1o 60 m/c) u Gomnbiioi nepesa-
BaemMoi MomHocTH (10 40 MBT) [8].

Konrtakt 3yObeB onpeaensieT BeIUYMHY U PACIOIO0KEHUE 00JIaCTH MpUIICTaHUs
OOKOBBIX MOBEPXHOCTEH 3yObEB COMPSIKEHHBIX KOJIEC B TIEpeiaye, 4TO 0YeHb BaKHO
JUISI CHJIOBBIX TSDKENOHATrPY>KEHHBIX Tepesiad, padoTarolMX ¢ HEBBICOKUMH CKOPO-
cTsaMu 6e3 peBepcupoBanus. [Ipumepom MoryT ciayxkuth 3I1 rpy30noabeMHbBIX Mexa-
HU3MOB.

Hopwmbl 60K0BOTO 3a30pa — 3TO TaKWe MapaMeTphl KOJIeC W IMepeaad, KOTOphIe
BIUSIIOT Ha 3a30p 1o Hepabounm npoduism 3K B nepenayve. HezaBucumo ot crenenu
touHocTH 3K u 311 ycraHoBnensl mects BuAoB conpsbkenuilt 3K B nepenaue — H, E,
D, C, B, A u BOceMb BUJIOB JIONyCKa HAa OOKOBOW 3a30p, 0003HAYAEMbIX B MOPSIKE
ero Bo3pacranus Oyksamu: h, d, ¢, b, a, z, y, X. T HOPMBI BaXXHBbI JJIs TIepeiad, pa-
0OTaOMNUX B TSHKENBIX TETUIOBBIX YCIOBUSX, MPU OOJBIINX HArpy3Kax, JJIS peBep-
CUBHBIX Iepeay.

[lepenauu, Kk KOTOPHIM HE MPEABSIBISIOT OCOOBIX TPeOOBaHUM MO HOpMaM TOY-
HOCTH, OTHOCST K Iepe/iayaM OOIIEro Ha3HAYEHUS.



117

Cucmema 00nycKo8 YunuHOPUYecKux
3y0uamwix Koaec u nepeoay

Cmenenu moynocmu Buo conpsoicenus

3415|6789 |10|11)|12 A|b |C|D |E|H
Buo oonycka

Hopwmwi 00K08020 3a30pa

x|y|z|a| blc|d|h

KuHema- HOpMa
- niaeHocmu KOoHmaxkma
muvyeckou
pabom 3y6bes O0K06020 3a30pa
moy4Hocmu
Puc. 43. Cuctema q0mMyCcKOB IIMIIMHAPUYECKUX 3y0UaThIX KOJIEC
8-7-6-B a [OCT 1643 9-D I'OCT 1643
Buo oonycka na
bokosol 3a30p Buo conpsoicenus,
KOMOpPOMY COOmeEem-
Buo conpsoicenusn cmeyem 8uo 00nycKa
Ha 6okoeoul 3a3op d
CmeneHnb mounocmu

no HOpmMam KoHmaxkma

Cmenenv moynocmu
no Hopmdam niaeHocmu Cmenenb mounocmu no
HOpMam Kunemamuve-

Cmenens kunemamuyeckou CKou movHocmu, niae-
MoOYHOCIU HOCMU U KOHMAaKma
a) 6)

Puc. 44. O603HaueHNEe TOYHOCTH 3yOUaTHIX KOJIEC U Mepenayd: a — MOJHOE, 6 — KpaTKoe
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5.2. O603Ha4YeHNe TOYHOCTH 3y0UaTHIX KOJIEC U mepeaay

Tounocts 3K u 311 3aaa10T CTENEHSIMU TOYHOCTH 110 HOpMaM KHMHEMATUYECKOU
TOYHOCTH, IJIABHOCTU pabOTHI U KOHTaKTa 3yObeB, BUIOM COMPSHKEHUS U BUJIOM JI0-
mycKka OOKOBOTO 3a30pa B MOCJIEI0BATEIbHOCTH, YKa3aHHOU Ha puc. 44, a. Bo3aMOXHO
kpatkoe o6o3HaueHue TouHoctu 3K u 311 (puc. 44, 6) B ToM ciaydae, KOT/Ia CTCTICHH
TOYHOCTH TI0 BCEM TPEM HOpMaM OAMHAKOBBI U BUJY CONPSIKEHUS COOTBETCTBYET
BUJI JIOTTyCKa Ha OOKOBOHM 3a30p, 0O003HauaeMbIii TOH ke OykBoil. HambGomee wacto
UCIIOB3YIOT TMPOMEXKYTOYHBIE BapUaHThl 0003HAUYEHUs, Hamnpumep, &8-7-6-B,
I'OCT 1643. TIpu Heooxogumoctu B o6o3HaueHuax 3K u 311 ykaspiBaroT kiacc oT-
KJIOHCHHH MEKOCEBOT'0 PacCTOSHUS U COOTBETCTBYIONINI OOKOBOM 3a30p, HAIIpUMED,
8-7-6-Ca/V-128, TOCT 1643. B Tom ciyuae, Korja mo OJHOW W3 HOPM TOYHOCTH
CTENEHb TOYHOCTU KOHCTPYKTOP HE YCTAHABIMBAET, B 0003HAYEHUH YKa3bIBAIOT OYK-
BY /N BMECTO HOMEPA 3TOU CTENEHH, Hanpumep, 8-N-6-B, TOCT 1643.

5.3. Bb10op cTeneHu TOYHOCTH 3y0UaThIX KOJIeC U mepeaaydy

Crenenp Tounoctu 3K u 3I1 ycraHaBiauBarT B 3aBUCUMOCTU OT TpeOOBaHUH K
KMHEMaTHU4Y€CKOW TOYHOCTH, IJIABHOCTH padOThI, epeaBaeMOil MOLTHOCTH, a TaKXe
OKpY>kHOI ckopocTu 3K, BBIITOIHSS COOTBETCTBYIOIIME pAcUEThI (PacyeT yriia pacco-
IJIACOBAaHMs BpAllEeHHs BeAylero u BepoMoro 3K Ui onpeneneHust CTENEH KUHe-
MaTU4ECKOM TOYHOCTH, pacdyeT JUHAMUKH NIEpPEeNad sl ONPEACIICHUs CTENECHU TOY-
HOCTH II0 HOpMaM IUIaBHOCTH, PAaCyeT Ha IMPOYHOCTH U JIOJITOBEYHOCTH I OIpese-
JIEHUS! CTENIEHW TOYHOCTH MO HOpMaM KOHTAKTa), WIH PYKOBOJCTBYSCh PEKOMEH]Ia-
usiMu [6] (Tabu. 42).

42. PekoMeH1aIuH 10 MPUMEHEHHUIO CTEIEHEH TOYHOCTH
JUTs 3y04aThIX Kojiec ¢ m>1 [6]

OxkpyxHas
CKOpPOCTbh, M/C
CreneHb
Ycnosus paboTsl U npuMeHeHus 3K HEMpsIMO-
TOYHOCTHU npsiMO3yObIe
3yObIe
Koseca
KoJsieca
1 2 3 4
3K nepenau ¢ 0co60 mpelrn3uOHHON COTTIaCOBAHHOCTHIO Bpa-
MIeHUS™® WK pabOTAIOMIUX MPH 0COO0 BBICOKUX CKOPOCTSX C
3 HauOOoJIbIIeH TUTABHOCTHIO U OeciryMHOCTHIO; 3K 0co00 mpe- Cp. 40 Cp. 75
B. .
IIU3UOHHBIX MEXaHU3MOB, 0CO00 BRICOKOCKOPOCTHBIX TIepeiad
(TYypOMHHBIX ); U3MEpHUTEIbHBIE KoJIeca 11t KoHTposst 3K 5, 6
CTETIeHH TOYHOCTH
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OxoHuanue Tad. 42
1 2 3 4
3K a5 0c060 MpelU3MOHHBIX ASTUTENbHBIX MEXaHU3MOB™,
nepenay, paboTaroMIMX MPU BeCbMa BBICOKUX CKOPOCTSIX U
TpeOyIoMX HauOOoIbIIeH TUTABHOCTH B OECITyMHOCTH ¥,
0c000 MPEenU3UOHHBIX MEXaHU3MOB, BEBICOKOCKOPOCTHBIX
TypOMHHBIX Nepeaay; u3MepuTenbHblie kojaeca st 3K 7 cre-
[IEHU TOYHOCTHU

Cs. 35 Cs. 70

3K ass npeuu3uOHHBIX ASTUTEIBHBIX MEXaHU3MOB*, TIepe-
1ad, pabOTAOIINX MPU BRICOKUX CKOPOCTSIX, TPEOYIOIINX

5 BBICOKOH TUTABHOCTH M O€CITyMHOCTH**, Mpeln3NOHHBIX Me- Cs. 20 Cs. 40
XaHU3MOB, TYpOMHHBIX Mepeaay; U3MEepPUTENbHbIE KoJieca
g 3K 8, 9 crenenu TOYHOCTH

3K npu BbICOKHMX TpeOOBaHMSIX K IUIABHOCTU pabOTHI mepe-
Jla4 Ha BBICOKMX CKOPOCTSIX, TPEOYIOMNX HanboJIee BHICOKO-
6 ro KII/] u 6ecrrymuoctu™*; 3K nenurenbHbIX MEXaHU3MOBY; Ho 15 Ho 30
oco00 otBercTBeHHbIe 3K nepeaay apromoOuieil u camosne-
TOB, 0CO00 TOYHBIX OTCUETHBIX TIepeayd

3K nepenad, paboTaromux IpH MOBBIIIIEHHBIX CKOPOCTSIX U
YMEPEHHBIX MOIITHOCTAX WK Hao0opoT**; 3K MexaHu3mMoB
7 METAJUIOPEXKYIIMX CTAHKOB, TPEOYIOIINX COrNIACOBAHHOCTH o 10 Ho 15
nerkeHmin™; 3K CKOpOCTHBIX Tepead aBTOMOOUIIEH 1 ca-
MOJIETOB, OTCUETHBIC ITepeIadn

3K nepenay, He TpedyroMUX 0c000i TouHOCTH (00ITIee Ma-
muHocTpoenue); 3K nepegau MeTauIopexXyIuX CTAHKOB, HE
BXOAIIINUE B ACJINUTCIIBHBIC IICIIN, 3K HEeOTBETCTBEHHBIX IIc-

8 . o 6 Ho 10
penady aBTOMOOMIICH U CaMOJIETOB, TPY30TObEMHBIX MeXa-
HU3MOB, OTBETCTBEHHBIX MIEpeIad CeITbCKOX03iCTBEHHBIX
MallliH, PELYKTOPOB HOPMAaJIbHON TOYHOCTH
3K nepenad, kK KOTOPBIM HE MPEABIBISAIOT 0COOBIX TpeOOBa-
9 HUI1; HEHarpy»KCHHBIC TIEpEIayy, BBIMIOIHIEMBbIC TI0 KOHCT- J02 Jlo 4

PYKTHUBHBIM COOOpa)keHUsIM OOJIBIINMH, YEM CIIETYEeT U3
pacuera

* — CrerneHb TOYHOCTH 110 HOPMaM IIABHOCTH MOXKET OBITh Ha OJIHY CTETICHb Tpyoee.

** — CTeneHb TOYHOCTH TI0 HOPMAaM KMHEMATHYECKOW TOYHOCTH MOXET ObITh Ha OJTHY CTEIICHb
rpyoee.

[Tpn Ha3HAYEHUU CTENEHEH TOYHOCTH WCIOJIB3YIOT MPHHIIMI KOMOWHUPOBAHHUS
HOPM TOYHOCTH, TTO3BOJISIONINHN /ISl KOHKPETHOM Mepeavn, B 3aBUCUMOCTH OT €€ Ha-
3HAYEHUS, YCTAHOBUTH PA3UYHBIC CTCTICHH TOYHOCTH 1O HOPMaM KHHEMAaTHYECKOM
TOYHOCTH, TIJIABHOCTH PabOThI M KOHTaKTa 3yobeB. KoMOuHMpOBaHNE HOPM TO3BOJIS-
€T YCTAaHOBUTH 00Jiee BBICOKYIO TOYHOCTH ISl OCHOBHBIX, OMPECISIIONUX CITyxKeo-
HOE€ Ha3zHaueHHe (CM. M. 5.2) HOPM TOYHOCTHU M MEHEE BBICOKYIO — JUISI OCTaJIbHBIX
HOPM.

B cooTtBercTBUU ¢ 3TUM TIpUHITUTIOM HOpMBI TiiaBHOCTH padoThl 3K u 311 He mo-
r'yT ObITH OOJIEE YeM Ha JIBe CTEIEHU TOYHEE WJIM Ha OJIHY CTeNeHb rpydee HOpM Ku-
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HEMAaTHYE€CKONM TOYHOCTH;, HOPMBI KOHTaKTa 3yObeB HE MOTYT ObITh IpyOee HOpPM
IUIaBHOCTH (32 HMCKJIIOYEHHEM Mepefad ¢ KOod(p(ULIUMEHTOM OCEBOr0 MEpPEeKpBITUS
€g < 1,25, juist KOTOPBIX HOPMbI KOHTaKTa MOTYT OBITh Ha OJIHY CTEIEHb TPyOee HOpM
wiaBHOCcTH). KoMOMHMpOBaHWE HOPM TOYHOCTH TO3BOJISIET CHU3UTDH 3aTPAThl HA W3-
rotosiienue 3K, a cnenoBarensHo, u 311, 3a cueT npuMmeHeHus 6oJiee MPOCTHIX METO-
70B 00pabOTKH 3yOhEB.

Bun compsoxenust 3I1 xapaktepusyeTcssi BETUYMHOM MUHUMAJIBLHOTO OOKOBOTO
3a30pa B 311 jn min, HEOOXOIUMOTO /ISl KOMIICHCAIIMU TEMIIEPATYPHBIX Aedhopmariiii u
pa3MeIleHNs CMa304YHOI0 MaTepraia U ONpeIesieMOr0 PaCU€THBIM Iy TEM.

['OCT 1643 ycranaBiauBaeT BUIbI CONPSHKEHUH B 3aBUCUMOCTH OT CTEIECHH
touHocTH 3K u 311 (tabi. 43).

[Tpu oTCYTCTBUM ClieHUaTIbHBIX TPeOOBAaHUN K MapTUU WM KOMILIEKTY Mepeaad
Bugam conpsbkennit H u E cooTBeTCTBYET BUA IOMyCKa Ha OOKOBO# 3a30p h, a Bumam
conpsuxernii D, C, Bu A — Buabl gonycka d, ¢, b u @ cOOTBETCTBEHHO.

43. CoOTBETCTBUE BUAOB COMPSIKEHUS CTEIICHIM
tounoctr 3K u 311 (I'OCT 1643)

Bun co- Jlnana3oH crerneHend KUHeMaTh4e-
. IIpumeuanne
MPSKEHUS ckoii Tounoctu 3K u 311
A 3-12 Cornpsixenue Buja B rapanTupyeT Besu-
B 3-10 YUHY Jn min , TPA KOTOPOM HCKITIOYACTCS
C 3-9 BO3MO’KHOCTb 3aKJIMHUBAHUS CTAJIBHBIX
D 3-8 iy yyryHHbIX 3K B niepeadye oT HarpeBa
E 3_7 npu pazHoctu Temneparyp 3K u xopryca B
H 3_7 25 °C

5.4. IToka3aTejim TOYHOCTH 3y0UaThIX KOJIeC M nepeaay

['OCT 1643 xapakrepusyer touHocth 3K u 3II psgom moxasareneir. Habop
ATUX MOKa3aTesie 3HAUYUTEIbHO OOJNBIINNA, YeM TpeOyercs Uisl OLEHKH HOpMHpYe-
MBIX JKCIUTYyaTal[MOHHBIX CBOMCTB. IIpu 3TOM yCTaHOBIIEHO HECKOJIBKO paBHONPAB-
HBIX KOMIUIEKCOB TMoka3ateneid ToyHoctd 3K u 311 mo BceM HOpMaMm TOYHOCTH
(tabm. 44) [1, 2, 8].

Cucrema o603HaueHus nokazareneit tounoctu 3K u 311 Bkitouaer cienyroiiee:

— TIOKAa3aTeNi KHHEMATHIECKON TOUHOCTH, 0003HaYa0T OyKBOH «F», MIaBHOCTH
paboThI — «f», 60KOBOTO 3a30pa — «EY;

— MPOCTABIISIIOT BEPXHUN MHJIEKC B BUJE WITpUXa (HAlpuMep, NoKa3aTesb «Hau-
OosbIasi KAHEMATHYECKash MOTPEITHOCT Koneca Fi,.»), ecin mokasareib KOHTPOJIH-

pyeTcst B 0JHONPO(UIBHOM 3aLEIJIEHUH; B BUJIE ABYX LITPUXOB (Hampumep, «KoJie-
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OaHHEe U3MEPUTEILHOTO MEKOCEBOTO PAacCTOSIHUS 3a 000poT Kosteca Fj.»), eciu mo-
KazaTelsb ONpeeNsieTcs B IByXIpouibHOM 3alierieHnu (6e33a30pHoe 3alleTieHue);

— HIDKHUM HMHJIEKCOM «0» OTMEUalOT MOKa3aTeld TOYHOCTU IMepenauu (Hampu-
Mep, «HauOoJIblllasgs KHHEMAaTUYeCKasi MOTPEIIHOCTh nepenaunt F;,y,.»); Ipu OTCYyTCT-
BHHU TOT'0 MHJEKCA MIOKA3aTelb ONpeaeisieT TOUHOCTh 3K;

— YTOOBI OTJIMYUTH JIEUCTBUTEIILHOE OTKJIOHEHHE OT JOMYCKaeMoro (0T JOmyc-
Ka), K 0003HaYEHHIO OTKJIOHEHHUs J00aBISAIOT HIKHUM uHAEKC «r». Hampumep, ku-
HeMaTudeckyto norpemrHocTh 3K o6o3nauyaror Fi,., a IOMyCK Ha KMHEMATHYECKYIO
norperrocts 3K — Fj.

[TokazaTenn KHHEMAaTUYECKONM TOYHOCTH, TUIABHOCTH pabOTHI, KOHTAaKTa 3yObeB
u OokoBoro 3a3opa 3K B mepenade ycTaHOBIEHBI TaK, YTO pe3yJibTaTbl KOHTpoust 3K
win 311 mo oHOMY U3 yKa3aHHBIX KOMIUIEKCOB HE ITPOTUBOpEYAT pe3ysbTaTam Ipo-
BEpPKU IO Ipyromy Komiuiekcy. Hampumep, eciu kosieco Mo HOpMaMm KHHEMaThde-
CKOM TOYHOCTH MPHU3HAHO TOJHBIM I10 TPETHEMY KOMILIEKCY KOHTPOJIMPYEMBIX IOKa-
3ateneit (cMm. Tabi. 44), To OHO HE JOJKHO ObITh 3a0paKOBaHO MPH MOBTOPHOM KOH-
TpOJIe TI0 IEPBOMY HIJIU JHOO0MY JPYTroMy KOMILIEKCY.

[Tokazarenu TouHOCTU 3y0UaToil nepenayu (cMm. Tad. 44) ABISAIOTCS KOMILUIEKC-
HBIMH, IO3TOMY KOHTPOJIb IO ATUM IOKa3aTeNsIM NpeanoututeneH. Ecnu kunemaTu-
yecKasi TOYHOCTh U IUIABHOCTh PabO0Thl COOpAaHHOM Mepeaauynd COOTBETCTBYIOT TPeOo-
BaHUSIM CTaHAAPTA, TO KOHTPOJIb KOJIEC B OTAEIBHOCTH 10 3TUM HOPMAaM HE IPOBOJAT.
IIpu pazzenpbHOM IIpeABapUTEILHOM KOHTPOJIE KOJIEC, BXOJIAIIMX B IEpenady, KOH-
TPOJb COOpPaHHOW NEepenayu He SBIAETCS 00s3aTeIbHBIM. JTO MOJOKEHHUE PacHpo-
CTpaHSIETCS] U Ha KOHTPOJIb 10 HOpMaM KOHTAKTa 3yObeB.

[Ipu ycraHOBIE€HMM KOMILJIEKCA KOHTPOJMPYEMBIX MOKazarened sl OKOHYa-
TEJIBLHOTO KOHTPOJISI CIAEAYET OTIaBaTh MPEANOYTEHUE KOMIUIEKCHBIM MOKa3aTessiM,
KOTOpBIE BBISBISIOT COBOKYIHOCTh MOTPEIIHOCTEH NpPH HENPEPHIBHOM IPOIECCE
KOHTpola. K HHM OTHOCATCA: TIOKa3aTenb KHMHeMaTHdecKoi Ttounoctu Fj,.

(cM. Tabn1. 44), TMOKa3aTeNb MIABHOCTH f,., MOTPEIIHOCTh HampapieHus 3yba Fg,

(mst KoHTaKTa 3yObeRB), MoKazaTenu OokoBoro 3a3opa Eps u Ty, DTH mokaszaTenu, 1o
CPaBHEHUIO C MORJIEMEHTHBIMU (OCTALHBIMU TI0 Ta0d. 44), HanboJiee MOJTHO Xapak-
tepusytoT TouHocTh 3K. CpenctBa usmepenusi 3K, omnpenensitonirie KOMIUIEKCHBIC
MOKa3aTelu, 10 CPABHEHUIO CO CPEJCTBAMU U3MEPEHUS MO3JIEMEHTHBIX NTOKa3aTenei

SIBIITIOTCS O0JIee IMPONU3BOAUTCIIbHBIMU.
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44. TTokazarenu TouyHOCTH 3yOuaThix koiiec u nepenad (OCT 1643)

KoM1iekcel KOHTpOIMpyeMbIX MoKa3aTenei

Hop- TOYHOCTH Crenenb
Haznauenue
™Mbl | Ho- O603Ha- | TOYHOCTH
HaumenoBanue
Mmep YeHue
1 2 3 4 5 6
/lna xoneca
1 | HanGonpimas KuHEMAaTHYECKAs Fi, 3-8
norpemHocts 3K
2 | Hakonnennas norpemsocts wara 3K u |Fp,. u Fpp,| 3 -6
HaKOIUIEHHAs! IIOTPELIHOCTh
k maros
3 | Hakonnennas norpemHsocts mara 3K Fp 7,8
[TorpemHocts o0kaTa U paguaibHOE FoukF, 3-8
é OueHue 3y0uaToro BeHIa
o % —
S | 5 | Komebanue mmner obmeit HopMamu 1 | Fyy, 1 Fry| 3-8 Tloist moGIx 3K
A paananbHOE OMEeHHe 3y04aToro BeHIa
= | 6 | Komebanue pmuub obmeii Hopmamu u | F,,,u Fil.| 538
<
& KoJIe0aHUEe U3MEPUTEILHOIO MEXKOCE-
o BOT0 paccTossHus 3a 060opoT 3K
E 7 | IlorpemHocts oOkara u konebanue u3- | F.u Fj, 5-8
z MEpPUTEIBHOTO MEXOCEBOI'0 paccTosi-
= Hus 3a 06opot 3K
=< | 8 | Konebanue H3MEPUTENHLHOTO MEKOCE- Fi,. 9-12
BOT0 paccTosiHus 3a 06opot 3K
9 | PagnanbHoe OueHune 3yO6uaToro BeHIa F,. 7—-12 | 7, 8 crenenu — i
KOJIEC C JEeIIUTENb-
HBIM IHaMETPOM
cBbite 1600 mm
Jna nepedauu
HawuGonpnias kuHeMaTHyeckas mno- Fi, 3-8
Jlnist mo0BIX mepenaq
I'PEIIHOCTh Mepeiaun
Jna koneca
1 | MecTHas KHHEMaTHYECKas TIOrPelL- fir 3-8
HocTh 3K
2 | Hukinyeckasi HOrPeIHOCTh 3yOII0BOM f 22r 3-8
_ gacToThl 3K
o Jlnist IpsAMO3yOBIX U
& | 3 | OTkioHeHue mara 3aleryIeHus 1 1Mo~ feorafp| 3-8
3 Y3KHX KOCO3yOBIX
S rpenrHoCcTh npoduis 3yda
g KoJIec
2 4 | OTKIOHEHHE 111ara 3aLeIUIeHUs U OT- fror 4 fperl 3-8
g KJIOHEHHE I1ara
%= | 5 | Konebanne nu3MepuTEIbHOTO MEXK- i 5-8
<
E 0CEBOI'0 PACCTOSIHUS HA OHOM 3y0e
To xe i 9-12 5
6 | OTKJIOHEHUWE mara 3arenjIeHus fPbr 9-12 Aot mOOBIX Konec
7 | OTkiIOHEHUE 1mara frer 9-12
To xe fper 7,8 JIs IIMpOoKKX
8 | Huknuueckas norpemHocTs 3K f 2ker 3-8 KOCO03yOBbIX KoJec
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Oxkonuanue taoi. 44

1 3 4 5 6
g Jna nepe()al'm
S MecTHas KUHEMaTUYECKast IIOrPell- fior 3-8 Jist IpsAMO3yOBIX U
B HOCTb Ilepesiauu _ Y3KHX KOCO3YyOBbIX
é) = [{uknuyeckas OrpelHOCTh 3y OLI0BOI f 2z0r 3-8 nepenay
& 4acTOThI B Iepeiaue
= [{uknuyeckasi NOrpeUIHOCTh NepeJaun f 2kor 3-8 J11s1t koco3yObIx nepe-
a Jad ¢ mmpokumu 3K
Jna koneca
[TorpemHocTh HampaBieHus 3yoa Fg, 3—-12 | dnsa npsmo3yObIX U
Y3KHX KOCO3YOBIX
KoJiec
CymMmapHas NOorpelHoCTb KOHTaKTHOM Fi, 3-12
& JVHUU
L§ OTKIJI0HEHHE OCEBBIX LIAr0B 110 HOPMa- Fpynr 3-9 J1st IupoKux
o I M CyMMapHas IOTPEIHOCTb KOH- u KOCO3YOBIX KOJIEC
§ TaKTHOM JINHUH Fy,
= OTKJIOHEHHE OCEBBIX IIAr0B 110 HOpMa- | Fpy,. H 3-9
7 JIM 1 OTKJIOHEHHE 111ara 3alerieHns Fobr
Jlna nepeoauu
OTkII0HEHHE OT MApAIICIBHOCTH OCeH | frr 1 fy | 3 —12
U IepeKoc ocei
s mo0bIx nepenay
CymMapHOE MSITHO KOHTAKTa — 3-11
MrHOBEHHOE IIATHO KOHTAKTa — 3-11
Jna koneca
Haumensb1iee 10MoHUTENBHOE CMe- EysuTy 3—-2 | lns mo0bIX KOJec
IIEHUE U JOMYCK HAa CMEUICHNE UCXO/I-
HOTO KOHTYpa
[IpeenbHble OTKIOHEHHS H3MEPH- E,,uE,;| 6-7
TEJIBHOTO MEXXOCEBOI'0 PACCTOSHUS
2 Haumenbliee OTKIOHEHUE CPEAHEN Eyms ¥ 3-12
§ JUIMHBI ¥ JIOITYCK HA CPEHIO0 JUTMHY Twm
- o01m1eit Hopmanu
% Haunmenbmiee otknonenue u gonyck Ha | E.ouT,. 3—12
= TOJIITMHY 3y0a
. Jna nepeoauu
["apanTHpoBaHHBIN OOKOBOH 3a30D Jnmin 3—12 | dns nepenay c pery-
JMPYEMBIM PacHo-
JI0KEHUEM OCel
[IpenenbHbIE OTKIIOHEHHS] MEKOCEBOTO far 3—-12 | [na nepenad c Hepe-

pacCTOosIHUA

TyJIUPYEMBIM pacIio-
JIO)KEHUEM OCeN

[Tpumeuanus: 1. ITog y3kumu koco3yOsiMu 3K nmornmMarot xoseca ¢ K03(h(HUIIMEHTOM OCEBOTO T1e-
pexpbiTh: &g < 1,25 nna 3K 3-i1 u 4-i crenenel TOYHOCTH, & < 1,5 — 1 5-1, &5 < 2,0 — 4 6-1, &g
<2,5— 1 7-ii v &g < 3,0 — 1151 8-1 CTENIEHU TOYHOCTH 110 HOPMaM KOHTakTa. 2. Jlomyckaercs oue-
HUBaTh TOYHOCTH 3K MO cyMMapHOMY UJTM MTHOBEHHOMY IATHY KOHTaKTa €ro 3yObeB C 3yObsiMU
usmepurensroro 3K. 3. Tokaszarenu mwiaBHOCTH [ (Fior)s [zzrs (f 220> [ 21 (f zkor)» fir TOMTyUa-
FOT 110 Pe3yJIbTaTaM U3MEPEHHUsl KHHEMAaTHYECKON MOTPEIIHOCTH KoJieca (mepeiayun).
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B TO e BpeMms Uil BBISBIEHHS TEXHOJOTMYECKHUX MOrPEIIHOCTEN (C LIEJbIO
MOJIHAJIAJKNA TEXHOJIOTHYECKON CUCTEMBI) 11€JeCO00pa3HO UCIOJIb30BATh MOAJIEMEHT-
HBIC [IOKA3aTEINH.

B kypcoBoit pabote HopmupyroT TouHocTh 3K mnu 311, reomeTpuueckue mapa-
METpbI (YUC0 3yObeB Z U MOJYJIb M) U YCJIOBUS SKCILTyaTallud KOTOPBIX COOTBETCT-
BYIOT MCXOJIHBIM JIaHHBIM JIJI1 BApPUAHTA, YKa3aHHOTrO B 3aaHuu. Kpome Toro, Ha3Ha-
YaloT KOMIUIEKCHI KOHTPOJUPYEMBIX MoKa3aresed TouHocTH 3aaaHubix 3K mmm 311 u
YCTaHABIIMBAIOT UX JONyCKAEMbIE 3HAUEHUS.

5.5. IlopsiioK BBINOJIHEHUSA 3aJaHUS

— B 3aBucumoctn ot HazHadyeHus 3K wmim 3l ycTaHaBiIMBarT, Kakue HOPMBI
TOYHOCTH SIBJISIFOTCSI OCHOBHBIMHM B pacCMaTpUBAEMOM CIIy4ae.

— B 3aBucumoctu ot HazHaueHusa 3K wiaum 311 U ycrnoBuil ux 3KCIuTyaTaluu yc-
TAHABJIUBAIOT CTENEHb TOYHOCTH OCHOBHBIX HOPM, MCIIOJB3ysl pEKOMEHaanuu [§]
(cm. Tabu. 42).

— YCTaHaBAMBAIOT CTENEHU TOYHOCTH OCTAIBHBIX HOPM, MCIOJIB3YSI MPUHIHUII
KOMOMHHUPOBAHUS CTETICHEH TOUHOCTH.

— Haznagaror Bua compspKeHUS M BHJ IOMyCKa Ha OOKOBOW 3a30p, MCIONB3YS
pekoMmeHaanuu [8] u Tad. 43.

— HasnauaroT no tabi. 44 KOMILIEKCH KOHTpOJIupyeMbIx nokazareneit 3K umu
311, pyKOBOJCTBYSICh COOOPXKEHUSIMU, U3JI0KEHHBIMU Ha cTp. 121, 124.

— YcTaHaBIMBAKOT JONMYCKH Ha3HAYEHHbIX Mokazarened TouyHocTu 3K wmm 311
[1,2,8].

Ilpumep 18

Kopo6xka nepemens! nepenau (KIIIT) nerkoBoro aBTromo0Omiisi paboTaeT mpHu OK-
pyxHbix ckopocTsix 3K 7...8 M/c. Moayne 3K nepenauu m = 3 MM, uncio 3yObeB
z1 =17, z2 = 34. Heo6xonumo yctaHoBuTh TouHOCTh 311 KIIII, Ha3HAYUTH KOMILIEK-
Chl KOHTPOJIUPYEMBIX MoKazateneit Tounoctu 311, onpenenurs ux T0MyCKH.

— Tax kak KIIII MOXHO OTHECTH K IpyIIE CKOPOCTHBIX Iepeaad, OCHOBHBIMU
HopMamu TouHocTd 311 KIIIT OyayT HOpMBI TUIABHOCTH paOOTHI.

— Jns cxopocthbix 3I1, paGoTaromux Mpu OKPYKHBIX CKOPOCTAX MPSIMO3YyOBIX
3K cBpimie 6 10 10 M/c, MOXHO HA3HAYUTH 7-10 CTENEHb TOYHOCTU MO HOPMaM TLJIaB-
HOCTH (CM. TaOm. 42).

— Jms 31T KIIII, B COOTBETCTBUM C MPUHIIMIIOM KOMOMHUPOBAHUS HOPM TOYHO-
CTH, KHHEMAaTHUYECKYIO0 TOUHOCTh MOKHO Ha3HAYUTh TpyOee HOPM IJIABHOCTH PabOTHI
Ha OJIHY WJIM JIB€ CTEIECHU, & HOPMbl KOHTAKTa 3yObeB HE MOTYT ObITh rpyOee HOpM
maBHOCTU paboThl. [loaTOMy HazHauaem JJisi HOPM KHMHEMATUYECKON TOYHOCTH U
IUTABHOCTH Pa0OThl COOTBETCTBEHHO 8-10 M 7-10 CTEIEHHU.

— Ha ocHoBanumu pekomeHaanuii Tao. 43 Ha3Ha49aeM BUJ CONPsDKEHUsSI B 1 BU
nomnycka Ha 60okoBo# 3a30p — 8. Torna tounocts 311 u 3K KIIIT moxHO 3anmucats B
canenyromem Buae: 8-7-7-B 'OCT 1643.
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— Ha3Hagaem KOMIUIEKCBI KOHTPOJMPYEMBIX NOKa3arenen touynoctu 31, orma-
Bas IPEAIIOYTEHHE KOMIUIEKCHBIM IMOKa3areiasiM. [Isi KOHTpOJIs KHMHEMaTH4ECKOU
tounoctr 311 Ha3HAYaeM TepBbIi KOMIUICKC 10 Tabu. 44: Fj,. — HanOOIbIIas KuHe-
MaTH4YeCKasi MOTPEIIHOCTh Mepeiayu; /Il KOHTPOJIS IJIABHOCTH pabOThl — IMEPBBIN
KOMILIEKC 1Mo Tabm. 44: fi,,. — MeCTHas KMHEMATHYECKasi MOTPEUIHOCTD MepeIadk;
JUISl KOHTPOJISI KOHTaKTa 3yObeB — BTOPOUM KOMILIEKC 10 Tabu. 44: cyMMapHOE MSATHO

KOHTAKTa; Il KOHTPOJIsE OOKOBOTO 3a30pa — BTOPOW KOMILIEKC 1o Tadiu. 44: f,,. —
IpeAEIbHBIE OTKIOHEHUS MEKOCEBOTO PACCTOSIHUS.

— YcTaHaBiIMBaeM JOIYCKM HA3HAYEHHBIX NTOKa3aTesIeld TOYHOCTH [8].

Jlommyck Ha HaMOOJBIIYI0 KHHEMAaTHYECKYIO ITOrpettHocTh 311

! /
Fio = Fjy + Fj3,
rae Fiq, Fi5 — MOMycKky Ha HAHOOJBIIYI0O KHHEMATHUECKYIO MTOTPEITHOCTh BEAYIIETO
u Benomoro 3K nepenauu:

F;=Fp+ff,

rae Fp u ff — COOTBETCTBEHHO JOMYCK HA HAKOIUIEHHYIO NOTPEIHOCTH miara 3K u
JOTMYCK Ha MOTPEIIHOCTh Mpoduiis 3yoa.
s Benymiero 3K (z; = 17) 8-if cTeneHu TOYHOCTH

Fp1=0,053 mwm; ff1= 0,014 mm;
115t Begomoro 3K (zz = 34) 8-if cTeneHu TOYHOCTH
Fp;=0,090 m7; = 0,014 mm.
Torna Fiy = Fpy + ff1 = 0,053 + 0,014 = 0,067 mm;
Fi; = Fpy + f£2= 0,090 + 0,014 = 0,104 mm;
Fiy =F;1 + fiz=0,067 +0,104= 0,171 mm.
Jlonmyck Ha MECTHYIO0 KUHEMAaTHUECKYIO MOrpemHocTh 311
fio =125 f; .
Jla 7-i1 creneHn TOYHOCTH
fi1=Ffiz =0,025 mMm.
Torza fio=1,25%0,025=0,031 mMm.

CyMMapHOE MSATHO KOHTAKTa JUIsl /-1 CTENEHU TOYHOCTH:

— 110 BBICOTE 3y0a — He MeHee 45 %;

— 1o JyIuHe 3y6a — He MeHee 60 %.

[IpenenbHbIe OTKIOHEHUS MEKOCEBOTO PACCTOSHUS JIJIsl BUJIA CONPSDKEHUS B

fa=%0,06 Mmm.
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6. PACYHET U BbIBOP CPEACTB USMEPEHUA
W KOHTPOJISI JUHEMHBIX PASMEPOB

6.1. Bb100p yHMBepCaJbHBIX CPEeACTB H3MepPeHHs JUHEHHBIX pa3MepoB AeTaliei
6.1.1. O0uue nonoKeHus

CpenctBa uzmepenust (CH) (MHCTpYMEHTBI WU TPUOOPHI) BEIOUPAIOT C yYETOM
UX METPOJIOTUYECKUX XapaKTePUCTUK U YKOHOMHUUYECKHUX TMoKa3areneid. K mociennum
oTHOCAT: cTouMocTh CH; ux HapaOOTKH 10 MOBTOPHOW HACTPOMKH M JI0 PEMOHTA;
BpEMsi, 3aTpauyMBaeMoOe Ha HACTPOMKY, M caM MPOIecC M3MEpPEHUs; HEOOXOIUMYIO
KBIM(PHUKAIIUIO OTlepaTopa u Jp.

Heo6xoaumbiM yciioBUeM MpaBUIILHOTO BhIOOpa yHUBepcaibHoro CU sBisiercs
COOTBETCTBHE €r0 METPOJIOTUYECKON XapaKTEPUCTUKH CJICTYIOIINM YCIOBHSIM:

— nuana3oH u3Mepenus CH nomkeH ObITh O0JIbIIE U3MEPSAEMOr0 pa3Mepa;

— nuana3oH nokazanuii CU gomkeH ObITh O0JIbIIIE TOMyCKa H3MEPSEMOT0 pa3Mepa;

— Tpe/eNibHas MOTPEIIHOCTh U3MEPEHUs ¢ MOoMoIIbo BeiOpanHoro CU momxkHa
OBITh MEHBIIIE JOMYCKAEMOW MOTPEUTHOCTH U3MEPEHUS §.

3HadYeHUs JTOMYCKAEMbIX MOTPENTHOCTEeH u3MepeHus: 8 yctaHoBieHbl (Tabi. 45)
B 3aBHCHUMOCTH OT JONYCKOB U HOMHHAJIbHBIX Pa3MEPOB HU3MEPSEMBIX H3AECIUI
I'OCT 8.051 «ITorpemHocTH, 10MycKaeMble IPYU U3MEPEHUN JIMHEUHBIX Pa3MEPOB 10
500 Mm». B COOTBETCTBUU C ATUM CTaHIAPTOM, 3HAUCHUS & ONpeneNeHbl TSl KBAJIH-
teroB IT2 —IT17 w npunsatel paBubiMu 0,27 (T — nomyck pasmepa) — s
ITI10 —IT17, 03T — nna IT6 —ITY9, 0,35T — nna IT2 —ITS. PacueTHple 3HAUCHUS
8 OKpYTJICHBI C y4eTOM pEalbHBIX 3HAYCHUU TMOTPEUTHOCTEH H3MEpPEHUs H3MEpH-
TEJIbHBIMU CPEJICTBAMU.

JlommyckaemMple TOTPENTHOCTH H3MEpEHHs 8, yCTaHOBJICHHBIC YKa3aHHBIM
CTaHAApPTOM, SIBIISIOTCS HAUOOJBITUMHU M BKIIOUAIOT HE TOJHKO MHCTPYMEHTATHHBIC
MOTPEIIHOCTH, HO U MOTPEIIHOCTH OT JPYTUX HMCTOYHUKOB: MOTPEIIHOCTH YCTaHO-
BOYHBIX MEp, MOTPEIIHOCTH 0a3UpOBaHUsl, MOTPEIIHOCTH, CBS3aHHBIE C TEMIIEPATYp-
HBIMH J1epopManusMu, U T.1.

[IpuemMouHbIEe TPaHUIIBI, T.€. 3HAYEHUSI PA3MEPOB, MO KOTOPHIM MPOU3BOJUTCS
npueMka uznenuit, B coorserctBur ¢ ['OCT 8.051 ycranaBnuBaroT ¢ y4eTom JI0Myc-
KaeMol morpemHocTy u3Mepenus 8. [Ipu sTom gomyck Ha pa3Mep paccMaTPHUBAIOT
Kak JIOMYCK Ha CyMMY MOTPEIIHOCTEN TEXHOJIOTUYECKOT0 MpoIecca, KOTOpble HE MO-
3BOJISIIOT MOJYYUTh aOCOMIOTHO TOYHOE 3HaYEHUE pa3Mepa, B TOM YUCIIE U M3-3a M0-
IpeHOCTH u3MepeHus. [IpuemMounble TpaHuUIlbl YCTaHABIMBAIOT COBHAAAIOIIMMU C
npeAebHBIMU pazmepaMu (puc. 45, a) Win CMEIIEHHBIMU OTHOCUTENILHO HUX BBEJIE-
HUEM TIPOU3BOJICTBEHHOTO Jomycka Ty (puc. 45, 6).
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Puc. 45. PacnionoxeHne mpueMOYHBIX TPAHHUIL: ¢ — 0€3 Ha3HAYCHUS TPOU3BOJICTBEHHOTO JIOMYCKa;
0 — IPOW3BOICTBEHHBIH JIOITYCK OMPE/ENICH B 3aBICUMOCTH OT TTapaMeTpa pa30paKkoBKH €

[lepBolit cioco0 SIBISETCA TEXHUYECKH U SKOHOMHYECKH I€1ecO00pa3HbIM U
HO3TOMY MPEANOYTUTEIbHBIM. OJHAKO MPU 3TOM, HU3-3a HAJIWYHUS MOTPELIHOCTU W3-
MEpPEHUsl, HEKOTOpble OpaKOBAHHBIE M3JENHS MOTYT OBITh OIIMOOYHO MPHUHSATHI Kak
rOJIHbIE, @ HEKOTOPbIE TOJIHbIE — OTOpakoBaHbl. YTOOBI 3TOr0 HE CIYYHIIOCH, IIPHE-
MOYHBIE TPaHUIIBl CMELIAIOT BHYTPb MOJS JOMYyCKa HM3AENUsS Ha BEIUYUHY € (CM.
puc. 45, 6). BennunHa ¢ He AOJKHA MPEBBIIATH MOJOBUHBI AOMYCKAEMOW MOTrpPeL-
HOCTH M3MEpeHus, T.€. € < 8§/2.

[Tpu cMmemieHuu MPUEMOYHBIX IT'PAHUI] HA BEJIMYUHY € TOBOPSAT O BBEJIECHUH IIPO-
M3BOJICTBEHHOTO J0MyCKa Typ. DTOT BAPUAHT MEHEE NPEANIOUYTUTENIEH, €M MIEPBBIH,
OJIHAKO, XOTsI U PEJIKO, UCIIOIb3YETCs Ha IPAKTUKE.

BnusHue morpemHocTy U3MEPEHHUsl Ha pe3yibTaThl pa30pakoBKH JeTaneit (1o
I'OCT 8.051) noka3zaHo Ha puc. 46, MO3BOJISIONIEM ONPENEIUTh BEPOSTHOE KOJIUYeE-
CTBO HEIMPABWJIBHO MPUHATHIX M U HEMPABUIbHO 3a0paKOBaHHBIX N JIeTalleH, a TaKKe
BBIXOJ] 3@ TPaHULBI MOJISI JOMYCKa pa3MepOB HENMPAaBUILHO MPUHATHIX Aetanei ¢. Ha
rpadukax, TOKa3aHHBIX Ha puc. 46, u B Tab. 46 3HaUCHUS TApaMETPOB M, N, C IAHBI
B 3aBUCHMOCTH OT OTHOCHTENILHOM MOrPEIHOCTU U3MEPEHHS Ayer() = (Oper/IT)-100 1

OTHOCUTEIHLHOW TOYHOCTU M3TOTOBICHUS IT /Gpey, TNI€ Omer — CPEIHEE KBaJpaTHUC-
CKO€ OTKJIOHEHUE MOTPEUTHOCTH U3MEPEHHUS; Opey — CPEAHEE KBAIPATUYECKOE OTKIIO-
HeHue mnorpemrHoctu usrorosienus; IT — momyck pasmepa). I'paduku mocTpoeHBI
UCXOJS U3 YCIIOBUS, YTO PACCENBAHUE OTKJIOHEHUN U3MEPSIEMBIX Pa3MEPOB MTOAYHHS-
€TCS HOPMaJbHOMY 3aKOHY pacIpelelCHUs, a PacCeMBaHUE NMOTPELIHOCTU U3MEpe-
HUSl TIOJUUHSIETCS 3aKOHY HOPMAJIbHOTO pacrpesenieHus (CIUIonIHas JIMHUSA Ha rpa-
¢uKax), 3aKOHy paBHOI BEPOSATHOCTH (IITPUXOBAS JIMHUA) WA TIPOMEKYTOUYHBIM 3a-
KOHaM (00J1aCTh MEXK/1y CIUIOIIHOW U IITPUXOBOM JIMHUEH).
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Ilpu ompezeseHur mapaMeTpoB M, M, € PEKOMCHIYETCS MPUHUMATD Ayer(o) 5

paBHbIM 16 % s IT2 —IT7; 12 % — qns IT8 —IT9, 10 % — nns IT10 n rpyb6ee.
Ecnu TOYHOCTH TEXHOJIOTHYECKOTO MPOIiecca U3TOTOBJICHUS JeTaI HEU3BeCTHA (He-
M3BECTHO 3HAUYCHUE Oyey ), OMPEICISIOT MPEACIbHBIC 3HAYCHHS TApaMETPOB M, N U €

1o puc. 46 wiu no tadi. 46.

46. lIpenenvHble 3HaUeHUs apameTpoB pazopakoBku (I'OCT 8.051)*

OTHOCHTEILHAS OTHOCHTENBHBIN BBIXOI
BepostHoe konuuecT- | BeposiTHOE KOTHUYECTBO
MOTPEUTHOCTh 3a TpaHUIlbI IOMyCKa y
BO HEMPABWJILHO MPHU- | HEMPaBWIBLHO 3a0paKo-
HU3MEPECHUS . . HETMPaBUILHO TPUHITHIX
o HATBIX AeTaieir m, % BaHHBIX feTajneh n, % .
Ayer) » Yo neraneii ¢/IT
1,6 Ot 0,37 mo 0,39 Ot 0,7 no 0,75 0,01
3 Or 0,87 10 0,9 Orl1,2m01,3 0,03
5 Or 0,16 1o 1,7 Ot 2,0 o 2,25 0,06
8 Or 2,6 10 2,8 Ot 3,4 no 3,7 0,1
10 Or 3,1 10 3,5 Ot 4,5 no 4,75 0,14
12 Or 3,75 no 4,1 Ot 5,4 10 5,8 0,17
16 Ot 5,0 1o 5,4 Ot 7,8 no 8,25 0,25

* TlepBble 3HaUCHHSI M U N COOTBETCTBYIOT PACIIPENICIICHUIO MTOTPEITHOCTEH N3MEPEHUS 110 HOP-

MaJIbHOMY 3aKOHY, BTOPbBIC — 110 3aKOHY paBHOﬁ BCPOATHOCTHU

PexoMeHnyeMble CcpeicTBa M YCIOBHS W3MEPEHMM JIMHEMHBIX pPa3MEpPOB 10
500 MM, obecrieunBaronie HEOOXOIUMYIO TOUHOCTh M3MEPEHU, PUBEIEHBI B Me-
ToANYECKUX yKazaHusx o npumenenuto ['OCT 8.051 [5].

IIpumeps! npruMeHenus Tex Wik uHbIX CU 11 u3MepeHus JIMHEHHBIX pa3MepoB
Hapy>KHbIX U BHYTPEHHMX IVIaJKAX TOBEPXHOCTEN NOKa3aHbl Ha puc. 47, 48.

B kypcoBoii pabote BbiOMparoT yHuBepcaibHoe CHU ogHOro U3 NUHEHHBIX pa3-
MEpOB YKa3aHHOM B 3aJJaHUH JETaId, TOYHOCTh KOTOPOrO OIpEAeseHa IpU Ha3Have-

HUM TIOcagok (cm. . 2.1).
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6.1.2. IlopsiTOK BBITIOJTHEHUS 3aJaHUS

— YCTaHaBIMBAIOT JOIMYCKAEMYIO MOTPEUTHOCTh U3MEPEHHS 3aJJaHHOTO pa3Mepa
(cm. Tab. 45).

— YcranaBnuBaroT no 1abda. VI (1 HapyKHBIX moBepxHocTel) unu tadmn. VII
(1711 BHYTPEHHUX MOBEPXHOCTEN) [5] nmepeuenb pekomenayeMbix CH.

— BeiOuparor no Ttabn. | (s HapykHBIX moBepxHocTel) wiu Tabdm. 11 (mis
BHYTPEHHHX IMOBepXxHOcTel) [S] omHO u3 pekomennyembix CU, mpoBepsis BbINOIHE-
Hue ycnoBuil BeioOopa CU, nmpuBeaeHHbIX Ha €. 126 HacTosmero yueOHoro nocoousi.

— 3anonHAT TadauLy (CM. HUXKE NPHUMEP), 3aHOCA B HEE METPOJIOTMYECKYIO
xapakTepucTuky BeiOpanHoro CU u ycioBus ero npuMmenenus u3 taou. I wnum tadm. 11
[5]. [TapameTpsl MeTposiorndyeckoi xapakrepuctuku CH, oTCyTCTBYIOIINE B YKa3aH-
HBIX Ta0J. (HarmpuMmep, AMana3oH U3MEpPEeHUN Wiu auanaszoH nokasanuit CH), ompe-
JETSIOT 1o KaTanory [15].

— YcTaHaBIMBaIOT IPUEMOYHBIE TPAHUIIBI TS 33JaHHOTO pa3Mepa.

[Tpn Ha3HAYEHUM MPUEMOYHBIX TPAHUIL IEPBBIM CIIOCOOOM (CM. puc. 45, a) on-
PEACNAIOT BEPOSITHOE KOJWYECTBO HEMPABWIBHO MPUHSATHIX M W HEMPaBUIHHO 3a-
OpakoOBaHHBIX M JETalei, a TaKKe BO3MOXKHBIM BBIXOJ 3a TPAHUIBI MOJIS JOMYCKa
pa3MepoB HEMPABMIIbHO MPUHSATHIX JETajeH C.

Pesynbrarhl pa30pakoBKHU AeTanei Mpy Ha3HAUYCHUU MPUEMOYHBIX TPaHUI] Mep-
BbIM criocoOom npuBoAsT B [13 B Buae Tabiuiibl (cM. HUKE pumep 19).

[Ipn Ha3HaYeHWW TPUEMOYHBIX TPAHUI[ BTOPHIM CIIOCOOOM YCTaHABIMBAIOT
POU3BOCTBEHHBIHN T0MYCK

T,,= T—2c. (70)

— B II3 cTposT cxeMbl pacmnooKeHus MPUEeMOYHBIX IpaHull (cM. puc. 45), Ha-
3HAQYEHHBIX TIEPBBIM U BTOPHIM CIIOCOOOM, Ha KOTOPBIX YKa3bIBAIOT 3HAUEHUS JOIYC-
ka pasmepa T, HOMyCKaeMOW MOTPENTHOCTA U3MEPEHUs 8, MpOU3BOACTBEHHOTO JI0-
mycka Ty, BEJIMUKMHY CMEIICHUS IPUEMOYHBIX TPAHHUIL €, HA3HAYEHHBIX BTOPBIM CIIO-
coOoMm.

Ilpumep 19

Heo6xoaumo BeiOpaTh yHHBepcanbHoe CU Bana &20k6 (IT = 0,013 mm).

— YcTaHaBiuBaeM JIOMYyCKaeMYyI0 MOTPEUTHOCTh u3MepeHus (cM. taoi. 45). s
B20k6 6 = 0,004 mm.

— BriGupaeM yHuBepcanbHoe CU ajist usMepeHus Baja ¢ TAKUM pa3MepoM, st
yero ucnonb3dyem Ttadm. [ u VI [6]. [To tabn. VI [5] ycTranaBiamBaeM peKOMEH Ty MBI
nepedeHp yHUBepcaTbHbIX CH, mo3BosIIONUX U3MepuTh Ban J20 MM 6-TO KBajauTe-
Ta B IpUHATHIX ycioBusax. Oto CU mox Homepamu 6a, 6b B Tabdiu. 1 [5]. U3 npuse-
JEHHOTO MepevHs BbiOupaemM Mukpometp poryaxubiii MP — 25 ('OCT 4381), no3Bo-
JISIFOIIMIA BBITIOJHUTE M3MepeHue Bajia J20k6 ¢ HAMMEHBIIIMMHU 3aTpaTaMH.
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— OmnpenensieM METPOJOTUYECKYI0 XapaKTePUCTUKY MHKPOMETpa PBIYaXKHOTO,
OJTHOBPEMEHHO TIPOBEPsIs BBHIMOTHEHUE YcioBui Beioopa CH, n3ioxeHHbIX Ha . 126.
MeTpoJIOTHYECKYI0 XapaKTEPUCTHKY MHUKPOMETpa PhIYaKHOTO M YCJIOBHS €ro HC-
MOJIb30BAHUS 3aHOCUM B Ta0IuILy (cM. Tadi. 47).

477. MeTtponorudeckasi XapakTepUCTHUKA U YCIOBHS UCIIOJIb30BAHUSA
MHKpOMETpaA pbryaxxHoro MP-25

HanmenoBanue CU,|  [uamazon Junanazon Ilena Hpenemsuas
N MOTPEUTHOCTh
I'ocTt HU3MEPEHUS, MM MOKa3aHui, MM JIETICHUSI, MM
W3MEPEHUs], MM
Mukpomertp pbl-
qaykHeId MP-25, 0-25 +0,14 0,002 0,002
I'OCT 4381

YcnoBus HU3MCPCHUSA

Bapuant Y4acTok mKaisl, o
Bun o Crnoco6 TemnepaTypHbIi

UCIOJIb30BaHUs HCIIOJIb3YEMBIi o o

KOHTaKTa HACTPOUKHU pexum, °C
JUIs OTCUETa
Mukpomerp 4 10 gen ITo xoHLEBBIM
3aKpeIlUICH Ha JIunenHbIit ’ MepaM JJINHBI 5
L IIKaJIbI
CTOMKE 2 KJI. TOYHOCTHU

JInamna3oH n3MepeHnss MUKPOMETPA NO3BOJIAET U3MEPUTH pasmep 20 MM, nuana-
30H TOKa3aHuil Oosblie gomycka pasmepa: 0,28 > 0,013 MM; npenenbHas MOrper-
HOCTh M3MEPEHHSI MUKPOMETPOM IPU MPUHSITHIX YCIOBUSIX U3MEPEHUS MEHBLIE J10-
nmyckaemoii: 0,002 < 0,004 mm.

— YcranaBiauBaeM NPUEMOYHBIE TPAHMIIbI, COBNAAAIOIINE C TIPEACIIBHBIMU Pa3-
MepaMu Basia (cM. puc. 45, a). B aToM cinydae BeposiTHO, 4TO M jAeTajnei OyayT He-
MPABUJIBHO MPUHSITHL, @ M — HENPABWIHLHO OTOPAKOBAHBI.

s u3MepeHus: Basia 6-ro KBAJIUTETa PEKOMEHYETCS MPUHUMATh OTHOCUTEIb-
HYIO MOTPEMHOCTh A =16 %. Tornam=5...54%,an=728... 8,25 % B 3a-
BHUCHMOCTH OT 3aKOHa pacrlpeieJIieHus MOrpeiHOCTH u3Mepenus (cm. Tabi. 46). [lpu
ATOM BO3MOXHBIN BBIXOJ] 3 TPAHUILIbI MOJIS JOIMYCKA pa3MepOB HEMPABUIBLHO MPUHS-
TBIX JeTajieh

meT(0)

c=0,25T=0,25-0,013=0,0034 mm.
Pe3ynbTaThl pa30opakoBKu AeTaiei 3aHOCUM B TaOIHILy (cM. Tab. 48).

48. Pe3ynbTaThl pa30pakoBKH aeTaei

Honyck T, MM 0,013
BeposTHBIN IPOLEHT HENMPaBUIIBHO MPHUHATHIX JETAJICH M 5...54
BeposiTHBII IPOLIEHT HEMPaBUILHO 3a0paKOBAHHBIX JeTalei N 7,8 ...8,25

BeposiTHbIl BBIXO/ 32 IpaHUIIBI JOMYCKa y HEMIPaBUIIBHO MPUHATHIX A€Tajleil €, MM 0,0034
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— YcTaHaBIMBaeM IMPUEMOYHLBIC T'paHULbl, CMCHICHHBIC OTHOCHTCIILHO IIPC-

JENBHBIX PasMepoB (cM. puc. 45, 6). Tak Kak 1pH Ayers) = 16 % ¢ =0,0034 MM, uTO
6omnpie 8/2, npuHuMaem

c=c'===0,002 mm.

| O

Torma mpou3BOIHBIN JOTTYCK T,,p

Ty =T ~-2¢ =0,013-2-0,002= 0,009 mm.

6.2. Bb100p cxeMbI M CpeICTB U3MEPEHUN OTKJIOHECHU M
(opMBbI 1 pacno10KeHUs1 MOBEPXHOCTE

6.2.1. O01Me moJI0KEHU

3ajaHHbIe HA YepTekax 3aroTOBOK, JeTaiel M COOPOUYHBIX €AMHMI] JOITYCKH
(GOpMBI U PACMOJIOKEHUS MOBEPXHOCTEH HE MPEAONPENEISIIOT TPUMEHEHUE KaKUX-
100 KOHKPETHBIX METOJIOB U CPEACTB M3MEpeHUil. MOXKHO MCHOJIB30BATh Pa3JIMy-
HBbIE CpPEJICTBA U3MEPEHUM, JHIIb Obl OHU OOECTIeUMBAIA HAJEKHBIM KOHTPOJIb CO-
0JIt0IeHUSI IPEIITUCAHHBIX JTOTYCKOB.

Meton n3MepeHuil BRIOUPAIOT C yYETOM MOTPEIIHOCTH U3MEPEHUs, KOHCTPYK-
MU U pa3MEepOB U3MEPSIEMON AeTanu™®, AOMyCcKa U3MEpseMOro napamerpa, 0CoOeH-
HOCTEM TEXHOJOTHMYECKOI0 MPOLecca U3rOTOBJICHHS JETAIHN U CTENEHU €ro CTaduib-
HOCTH, POU3BOJUTENHHOCTUA U CTOMMOCTH U3MEPEHUH U IPYTUX (HaKTOPOB.

[Ipsimoe m3MepeHHne OTKIOHEHUU (POPMBI U PACIOJIONKEHUS, OTPAHUYEHHBIX B
KOHCTPYKTOPCKOM TOKYMEHTAllMU JOIYCKaMH KOMIUIEKCHBIX OTKJIOHEHUWH, pa3penia-
€TCS 3aMEHATh U3MEPEHUSIMH COCTABIISIFOIINX OTKJIOHECHUM.

["'ogHOCTB ieTanu B 3TOM CIy4yae MOXKET OBbITh OMpeiesieHa ABYMs CII0OCOOaMMU:

— pacdeToM KOMIUIEKCHOTO OTKJIOHEHHUS (DOPMBI UIIH PACIIONIOKEHUS TTyTEM CO-
OTBETCTBYIOLIETO CYMMMPOBAHUS M3MEPSEMBIX 3HAYEHHUM COCTABIISIIOIINAX OTKJIOHE-
HUW U COITOCTABJICHUEM HTOTO PACCUYUTAHHOI'O OTKJIIOHEHHMS C 33JaHHBIM JIOITyCKOM;

— YCTaHOBJICHHEM B TEXHOJIOTHUECKOW NOKyMEHTAIuu Ju(hepeHITMPOBAHHBIX
JIOITYCKOB Ha COCTaBJISIOIINE OTKJIOHEHHUA. [Ipu 3TOM JOMONHUTENHHO MOXET OBIThH
OTOBOPEHO, YTO ISl JETaJiel, Y KOTOPBIX OJHO U3 COCTABJISIOIIMX OTKJIOHECHHWU BBI-
XOIuT 32 qu(pepeHInpPOBaHHBIN TONYCK, HO HE MPEBBIMIAET JOIMYCK KOMIUIEKCHOTO
OTKJIOHEHUS, 3aIaHHOT0 B KOHCTPYKTOPCKOM JOKYMEHTALMH, OLIEHKY TOJHOCTH IIPO-
U3BOJAT PACUETOM KOMIUIEKCHOTO OTKJIOHEHHS.

* H3naraeMsblii B 3TOM pasjielie MaTeprall OTHOCUTCS K JIETaJIsIM, 3ar0TOBKAM JIETaJIei, a TAKKe
cbopounbsiM eaunuaM. OHAKO Janee, B LeIsIX 5KOHOMUU MecTa, OyIeT CIOIb30BATHCS OJMH U3
9TUX TEPMHHOB — «JIE€TAJIbY.
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[IpuMepamMyu HM3MEpPEHHM COCTABIIAIOIIMX OTKJIOHEHUHN SBISIOTCA: W3MEPEHUS
OTKJIOHEHHM OT KPYIJIOCTU U MPOGMIIsS MPOAOIHHOIO CEYEHUS B3aMEH NPSIMOIo H3-
MEPEHMUS OTKJIOHEHMS OT LWIMHIPUYHOCTH; U3MEPEHUE OTKIOHEHUS OT Napalieib-
HOCTH OCel B OOLIEH MJIOCKOCTH M MEPEeKoca Ocel B3aMEH MPSMOIo U3MEPEHHs OT-
KJIOHEHHSI OT NApaJuIeIbHOCTH OCEH B IMPOCTPAHCTBE; U3MEPEHUE OTKIOHEHUM pas3-
MEpOB, KOOPAMHUPYIOIINX OCH, B3aMEH IPSIMOI0 U3MEPEHUS MO3UIMOHHOTO OTKJIO-
HEHUS.

IIpu 3aMeHe KOMILIEKCHOIO KOHTPOJIS NMO3UIMOHHBIX OTKJIOHEHUN MO3JIEMEHT-
HBIM KOHTPOJIEM MEKOCEBBIX PACCTOSHUM U3MEPEHUS MPOU3BOIAT C UCIIOIb30BAHU-
em yHuBepcanbHbiXx CU (mTaHreHupKysiaei, MUKPOMETPOB, MHAWKATOPHBIX CKOO,
YHUBEPCAIBHBIX MUKPOCKOIIOB, KOOPJANHATHO-U3MEPUTEIBHBIX MAIHH, IIPOECKTOPOB
u 1p.). IIpu 3TOM NO3MIMOHHOE OTKJIOHEHHE A CBSI3aHO C COOTBETCTBYIOIUMMH OT-
KIIOHEHUSIMH  KOOpJMHUPYIomuX pasmepoB Ly u Ly (puc. 17, a) 3aBUCUMOCTBIO

(I'OCT 28187-89)
A= ’AL§+AL§,. (71)
Ilpumep 20

Ha deprexe neranu ykazaH MO3UIIMOHHBIN JOMYCK PACIIONIOKEHUS OCEU YEThI-
pex orBepctuii TPP = 0,16 mm (cM. puc. 17, a). BMmecTo nu3MepeHus mo3uimoHHOT 0
OTKJIOHEHUs U3MEPAIT pa3Mepbl Lx u Ly, KOOpAMHUPYIOIIUE OCH OTBEPCTUH.
JI71st n3MEpeHHOM JeTann OTKIOHEHHS pa3MepoB cocTaBunu: ALy = +0,06 MM u
ALy =+0,08 mm. [To3nLIMOHHOE OTKIIOHEHHUE PABHO:

A= JO,O62 +0,08% = 0,01 mwm.

C IMO3UIOHMOHHBIM HOITYCKOM, 3aJaHHBIM B JHMAMCTPAJIbHOM BBIPAKCHHH, COIIOC-
TAaBJIAKOT PACCHUTAHHOC 3HAYCHHUC IMO3UITNMOHHOI'O OTKIIOHCHUAI. Vcaosue A < T BuI-
ITOJIHCHO, CJICAOBATCIBbHO, ACTAJIb CUHNTACTCsA FOHHOﬁ.

Ilpumep 21

Ha deprexe neranu ykasaH NO3MUMOHHBIA aonyck T = 0,2 MM OCell 4eThIpex
oTBepcTHil ¥8,4 MM, 3aJlaHHBIA OTHOCHUTEIBHO 0a3oBoro orBepctusi J40 MM (cMm.
puc. 17, 6). BmecTo n3MepeHus NO3UIMOHHOIO OTKIIOHEHUSI U3MEPSIOT pa3Mepsbl, KO-
OPIVHUPYIOIIHE OCHU OTBEpCTH 8,4 MM OTHOCHTETHHO 0a30BOTO OTBEPCTHUS
40 mm. B pesynbrare M3MepeHUus MONYUUIIH CIIEIYIOIINE JaHHBIE: PACCTOSIHUE OT
ocu otBepctus b n0 0a3oBoro orBepcTHss A B TOPU30HTAIBHOM HalpaBICHUH
Lx = 30,09 mMm, B BepTuKabHOM HarpasiieHuH Ly = 30,08 MM; 1eiCTBUTENBHBIE pa3-
Mepbl oTBepctus: b — 8,6 MM, 6a3oBoro orBepctusi A — 40,022 mwm. [lo3unmon-
HO€ OTKJIOHEHUE PABHO:
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A= \/ 0,09% +0,08% = 0,12 mwm.

C MO3UMIHMOHHBIM JIOMYCKOM, 3aJIJaHHBIM B JUAMETPAIBHOM BBIPAKEHHUH, CO-
MOCTABJISIIOT YABOCHHOE 3HAYEHHE MO3MLHOHHOTO OTKJIOHEHUS, B JAHHOM ClIy4yae
2A = 0,24 mwMm.

Tak kak IOMYCK 3aBUCUMBI, TO OH MOKET ObITh PACHIMPEH HA BEJIMUYUHY (CM.
1. 3.2) Taon = Tronp + Trons = (8,6 — 8,4) + (40,022 — 40,0) = 0,222 mm. Toraa mo3u-
IIUOHHBINA 3aBUCUMBII TOMyCK OyJIeT paBeH

Tv = Tmin + Ty, = 0,2 + 0,222 = 0,422 MmM.

VcaoBue 2A < Twm BBIIIOJIHEHO, CJICAOBATEILHO, JETalb CYUTACTCS TOJHOM.

N3mepenust u onieHKy (00pabOTKy pe3yJbTaTOB M3MEPEHHMsI) OTKJIOHEHUU (op-
MBI ¥ PacIOJIOKEHUS POU3BOJAT HA JUIMHE (MJIM IUIOIIAN) HOPMUPYEMOI'O Y4acTKa
L, 3a1aHHO IIpU yYKa3aHUU JOITYCKA, WM, €CJIM HOPMUPYEMBIN Y4acTOK HE 3a4aH, —
Ha BCEU JJIMHE HOPMUPYEMOU MMOBEPXHOCTH.

[Tpu oneHke OTKIOHEHHUH (OPMBI U PACTIONOKEHHSI U3MEPSIEMOI0 AJIEMEHTa He
YUUTBIBAIOT OTKJIOHEHHS (OPMBI 3TOr0 3jeMeHTa U (uiau) 0a30BOIl MOBEPXHOCTH
BIUIyOb MaTepuaia (B BUJE 3aBaJIOB) B TaK Ha3bIBAEMOI KpaeBOM 30HE HA PACCTOSHUU
a = 0,01 L (puc. 49) ot kpas 3JIeMEHTa, €CJIU B YEPTEKE HE yKa3aHbl IPyrue pa3zMepsl
KpaeBOM 30HbI WJIM HE MPEANUCAaHO YUYUTHIBaThb OTKJIOHEHHUsS (POpMBI B mpenenax
KpAaeBOU 30HBI.

[Ipu u3MepeHun OTKJIOHEHHWH OT MapajuleIbHOCTH, NEPIEHINKYISIPHOCTH U Ha-
KJIOHAa 3HAYEHHE OTKJIOHEHMsI Ay, u3MepeHHoe Ha anuHe Ly (puc. 50), npuBoasT K
JUIMHE HOPMHUPYEMOI'0 y4acTKa IyTeM Iepepacyera:

A=A, Li . (72)

L

: - o )P ?

é )
- —— Ll
- AN
Puc. 49. Kpaeas 30na: L — nyinHa Puc. 50. Cxema u3mepeHuss OTKIOHEHHUS
MIOBEPXHOCTHU B HAIIPABJICHUU U3MEPEHUS; OT mapayieabHOCTH Ha JiauHe L1,

a — IYpUHA KPaeBOM 30HbI OTJIMYAIOLLIENCS OT IMHBI L MOBEPXHOCTH
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Ecnu 3agano pacronoxeHue u3MepseMoro ceueHus (II0CKOCTU U3MEPEHUs) Ha
MOBEPXHOCTH, TO U3MEPEHUE OTKIOHEHHSI (POPMBI UITU PACIIONOKEHHUS TTPOU3BOMIST B
3aJlaHHOM ceueHuu. Ecnu pacnonoxkenue ceueHus He 3a7aHo, TO JOMYCK (hOPMbI UIIH
PaCIIOIOKEHUSI OTHOCST K JTI000OMY CEYEHHUIO B MpejieNiax JUIMHB HOPMUPYEMOTo y4a-
ctka. [IpakTuyeckn OrpaHUYMBAIOTCS U3MEPEHUEM OTKJIOHEHUM B HECKOJIBKHUX ceye-
HUSAX. 3a OTKIOHEHWE (POPMBI WM PACIOJIOKECHHS, COMOCTABISIEMOE C JIOIYCKOM,
NPUHUMAIOT HAauOOoJIbIlIee U3 3HAYCHU, U3MEPEHHBIX B Pa3HBIX CEUCHUSX.

Hanpaenenue niockocmu usmepeHus OTHOCUTEIHLHO MU3MEPSEMOI MOBEPXHO-
CTH JIOJDKHO COOTBETCTBOBATH 3a/laHHOMY. Kak mpaBuiio, miIoCKOCTh U3MEPEHUs Tiep-
NEHIUKYJISIPHA K U3MEPSIEMOM MOBEPXHOCTH WU TPOQPUITIO.

Hanpaenenue nunuu usmepenusn JNOIKHO COOTBETCTBOBATh YKa3aHHOMY B YC-
JJIOBHOM 0003HauYeHHM Jomycka (Gopmbl U pacronoxenus (puc. 51), T.e. Hampase-
HUIO, COOTBETCTBYIOILIEMY 3aKaHUMBAIOIIEMYCSI CTPEJIKOM OTpe3Ka COETUHUTEIHHOM
JUHUUA OT PaMKH C JOMYCKOM WJIM OTOBOPEHHOMY B TEKCTE TEXHHMUECKUX TpeOoBa-
Huid. Kak mpaBuio, HampaBieHUE JUHUU W3MEPEHUS MPUHUMAIOT HEPHEHIUKYISP-
HBIM K U3MEpsEeMO TOBEPXHOCTHU WIIH MPOPUITIO.

o0

3
6) 2)

Puc. 51. [Ipumeps! yka3zaHus Ha yepTexax U CXeMax U3MEPEHUN HalpaBJIEHUs JIMHUU U3MEPEHU:

a, 6 — ycnoBHOE 0003HaUEHHE HA YepTekKax AeTayeil JOMyCKOB IINHIPUIHOCTH U OneHHs
B 33JJaHHOM HAaIPaBJIEHUU; 8, 2 — CXEMbl U3MEPEHUS COOTBETCTBYIOLIMX OTKIOHEHUH

O1eHKY OTKJIOHEHHH PacloNOkKEeHHsI U CYMMapHBIX OTKJIOHEHHH (OpMBI U pac-
IIOJIOXKEHHSI TIOBEPXHOCTEN MPOU3BOIAT B CUCTEME KOOPAMHAT, 3aJJaHHON B YEPTEXKE
yKa3aHHEM COOTBETCTBYIOIIUX 0a3.

M3mepseMylo eTailb pacIioyiaraloT OTHOCHUTENIBHO 3TOM CUCTEMBI KOOPIMHAT
IPU U3MEPEHUH JIUOO0 MyTEM COBMEIIEHU 0a3 JeTaiu ¢ 0a3UpyOLMMU 3JIEMEHTaMU
CH, nmubo pacueroMm uiau rpapuvecKuM MOCTPOECHUEM IO pe3yJbTaTaM HU3MEpPEHUs
PacroI0KEeHHUs TOBEPXHOCTEN OT BCIIOMOTaTEeNbHbBIX 0a3.
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TpeOoBanus, TpeabABIIEMbIe K 0a30BBIM dJIEMEHTAM, a TAaK)KE TMPaBUJIa UX BbI-
0opa M3JI0KEeHbI B yueOHOM mtocobum [11].

[Ipy m3MepeHun M OLEHKE OTKJIOHEHUH PACIOJIOKEHHUS IMOBEPXHOCTEW OTKIIO-
HeHUsT (POPMBI U3MEPSIEMON MOBEPXHOCTU HCKIIIOYAIOT MYTEM OICHKH OTKIOHEHUM
PACIIOJIOKEHUST MO MPUWICTAIONIMM MOBEPXHOCTAM Wiau mpoduiasM. Pacnonoxenue
MPUJIETAIONIUX 3JIEMEHTOB BOCIPOU3BOAAT JIMOO C MOMOIIBIO M3MEPUTEIBHBIX 3JIe-
MEHTOB, MAaTEPHAIIU3YIOIIMX MPUIIETAONINE TOBEPXHOCTU (TUTUTHI, TUHEHKH, TPOOKH,
OIMpaBKH, KOJbLIa U T.I.), U COOTBETCTBYIOLIEH MX BBIBEPKH, JTUOO MO pe3ysibTaram
U3MEPEHUS MOJ0KEHUSI TOUEK peaJTbHON MOBEPXHOCTH PACUETHBIM WU TpaPUUECKUM
IIyTEM.

Ecnu u3amepenne OTKIIOHEHUN PAaCIIONOKEHUS ITPOU3BOLAT IO TOYKAM PEaIbHON
MOBEPXHOCTH, TO HE MCKIIOYEHHBIE U3 PACCMOTPEHHS OTKIOHEHUSI (OPMBI paccMmar-
PHUBAIOT KaK MOTPEIIHOCTh U3MEPEHMUS.

[Ipu u3mMepeHurn CyMMAapHBIX OTKJIOHEHUH (DOPMBI U PACIOIOXKEHUS OTKIIOHE-
HUST GOPMBI U3MEPSIEMOM TTOBEPXHOCTH HE MCKITIOYAIOT U PaCCMAaTPUBAIOT WX KaK CO-
CTaBHYIO 4aCTh U3MEPSAEMOTO CYMMAapHOI'0 OTKIIOHCHUSI.

[Ipu u3mMepeHnn OTKJIOHEHUU (OPMBI U PACIIOJIOKEHUS MOBEPXHOCTEN MCKITIO-
YalOT HEPOBHOCTH, OTHOCSIIMECS K IIEPOXOBATOCTH. DTO OCYLIECTBISIETCS MyTEM
BBIOOpa paanyca U3MEPUTEILHOIO0 HAKOHEUHHMKA W (MJIM) MPUMEHEHHUS YaCTOTHBIX
¢GbuIBTPOB B 1IeTH MPE0OPA30BAHMS M PETUCTPAIIMHA U3MEPHUTEIHHOTO CUTHAIA.

BnusiHME 1m1€pOXOBAaTOCTH CUUTACTCS IPAKTUYECKH HMCKIIFOYEHHBIM, €CIU JJIs
KOHTPOJISL (POPMBI U PACTIONOKEHHSI TIOBEPXHOCTEN MPUMEHSIOT U3MEPUTEIbHBIE WU
0a3upyroIIKe dIEMEHTBI, BOCIIPOU3BOISIINE HOMUHAILHYIO POopMy HU3MEpsieMOM TOo-
BEPXHOCTH, HAIpUMep, KaIUOPHbI, ONPABKU, TOBEPOUYHBIC IUIUTHI, TPU3MBI U JIP.

[ITepoxoBaToOCTh, HE UCKIIOUYCHHYIO TEM WJIM UHBIM CIIOCOOOM, pacCMaTPUBAIOT
KaK COCTABJISIFOIIYIO TOTPEITHOCTH U3MEPEHUS OTKIOHEHUM (POPMBI M PACTIOTIOKECHUS
ITIOBEPXHOCTEM.

6.2.2. PexomeHaiimu o BbIOOPY METOJI0B U3MEPEHUST OTKIIOHEHHIA
(OpMBI U PACTIONOKEHHSI TOBEPXHOCTEN

Bomnpockl BeiOOpa METOJIOB M CPEIACTB U3MEPEHUSI M KOHTPOJS OTKJIOHCHUI
GbopMBI M PACTIONIOKEHUSI TTOBEPXHOCTEH JOCTATOYHO IMOJIHO OCBEIIEHBI B HAYYHO-
TEeXHUYECKoM nureparype [2, 8, 10, 11 u ap.].

OnHako Mpy Ha3HAYEHUU METOJIOB M3MEPEHUS OTKJIIOHEHHI pacrooXeHus Io-
BEPXHOCTEH BO3HMKAIOT 3aTPYyAHEHUS B BbHIOOpE MPHUHIIMIUAIBHONW CXEMBbI M3MeEpe-
HUSI, UBMEPUTENIBHBIX 0a3 U CIIOCOOOB MaTepHaIM3alluh BOOOPAKAEMBIX JIEMEHTOB
(mpuiieraromx MOBEPXHOCTEM, OCe, MIOCKOCTe CUMMETpuu U T.11.). B Ttabn. 49 —
52 mpuBenEHbI MIUPOKO UCIOIb3YEMbIE CXEMbI U3MEPEHUS OTKIOHEHHI pacloioxke-
HUSl TUIIOBBIX 3JIEMEHTOB JETale C yKa3aHHEeM H3MEPUTEIbHBIX 0a3, BO3MOKHBIX
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MyTe MaTephaM3aIllid BOOOPaKaEMBIX DJIEMEHTOB, TMEPEUUCICHBI COOTBETCTBYIO-
1[M€ 3TUM CXEMAaM IOTPEIIHOCTHA U3MEPEHUS.

[Ipu u3MepeHNN OMKIOHEHUIl OM RAPANNENbHOCIU NIOCKOCHEll 1Sl UCKITIO-
YEHUS BIUSHUS OTKJIOHEHUN (OpMBI (OTKIOHEHUS OT MJIOCKOCTHOCTU WM MPSMOJIU-
HEWHOCTH) 0a30BBIX M U3MEPAEMBIX TOBEPXHOCTEH JeTaJIel clieyeT BOCIIPOU3BECTH
MPUJIETAIOIINE TIOCKOCTH.

[IpakTH4eCcKH NOPHUIIETAONIYIO IJIOCKOCTh MOXKHO MaTepUaIN30BaTh IJIOCKO-
CTBIO, IPOXOJSIIECH Yepe3 TP MAKCUMAaJIbHO yAAJIICHHBIE IPYT OT Apyra u He Jexa-
[IMe HA OJHOM MPAMOU TOYKH MU3MEPSAEMOUN MOBEPXHOCTH, UM 0OPa3I[OBOM IJIOCKO-
cThio. B kadecTBe 00pa3iioBoil 6a30BOM MIOCKOCTH UCHOJIB3YIOT, KaK MPaBUJIO, MO-
BEPOUHBIE IUINTHI, & B KauecTBEe 00pa3loBOM M3MEpsSEeMON TUIOCKOCTH — IJIOCKOTA-
pajuienbHbIe TUIACTUHBI WK TJIaHKU (cM. Tabi. 49).

OpHako Marepuaiv3alys MPUJIETalOlIUX IIOCKOCTEN HEMOCPEACTBEHHO ILIOC-
KOCTSIMU TIOBEPOYHOM IUIMTHl WJIM IIJIOCKOMAPAUICIbHOW TJIACTUHBI MOXET OBITh
IpyUeMIIEMa TOJIBKO B TOM CJIy4dae, KOrJla PeajbHbIC MTOBEPXHOCTH MUMEKOT XAPAKTEP
BOTHYTOCTH. Eclii peasbHble TOBEPXHOCTH JCTAIA UMEIOT OTKIOHEHUS! (POPMBI B BH-
JI€ BBIMTYKJIOCTH, TO JJIsi 00ECIIEYeHHs] YCTOMUMBOIO MOJIOKEHUS IETaT OTHOCUTEIh-
HO 00pa3IoBOH MIIOCKOCTH MEXKIy HUMHM CJIeyeT MOMEIIATh MOAKIAAKA OJUHAKOBOMN
TOJIIUHBI, HAIPUMEP, TIIOCKONapaIeIbHbIE KOHIEBBIE MEPHI JJIMHBI.

B tabn. 49 npuBeneHa cxemMa M3MEPECHUS OMKIOHEHUA OM RAPALIEIbHOCMU
na0CcKocmell ¢ WCTIONb30BaHUEM OOpPAa3IOBBIX IJIOCKOCTEH. M3MepeHue OTKIOHEHUS
OT NapaJUIEIIbHOCTH OCYILIECTBIISIETCS C IOMOILBIO IOBEPOYHOM IJIUTHI 1, HA KOTOpPOI
JeTaab 2 yCTaHaBIMBAIOT 0a30BOM MOBEPXHOCTHIO, MIIOCKOMAPAIIIEILHON MJIACTUHBI
3 ¥ u3MepUTENBbHOTO Npubopa 4 (U3MEPUTETbHON TOJIOBKU, HHAUKATOPA YaCOBOTO
TUNA U Jp.), NEPEMEIIAIOUIErocs NapaieJbHO IOCKOCTA MOBEPOYHOU IJIUTHI.
Pa3HoCTh MakCMMaIbHOTO W MUHUMAJIBHOTO MOKAa3aHUN H3MEPUTENHHOTO Mpuodopa,
CHATBIX B KpaWHUX TOYKAaX U3MEPSEMON MOBEPXHOCTH, COCTABISET UCKOMOE OTKIIO-
HEHUE OT NMapalyIEIbHOCTH Ha JIIUHE Ly.

[Ipy UCNONB30BAHUM YKA3aHHOM CXEMbI UBMEPEHUS OTKJIOHEHUS OT MapaJljieib-
HOCTH CJIEAYET B KOHCTPYKTOPCKON JTOKYMEHTAalMH HA JI€Tallb OrOBapvBaTh B BO3-
MOXXHBIX CIydasx s 0a30BOM M HU3MEPSIEMOWM IUIOCKOCTEH «8bINYKI0CHIb
He donycKaemc.

[Ipn u3mepeHnn Mo ONMMCAHHOM BBIIIE CXEME UMEIOT MECTO MOTPEIIHOCTH, BbI-
3BaHHBIE OTKJIOHEHUEM OT IUJIOCKOCTHOCTH IOBEPOYHOM IUIMTHI, MOTPEIIHOCTSIMHU
(hOpMBI U PACIIOIOKEHUS IIOCKOMAPAIIEIbHOM MJIACTUHBI, a TAK)KE€ HHCTPYMEHTAb-
HOM MOTPEIHOCTHI0 U3MEPUTETHLHOTO TpHOOpa.

Ecrmu HOpMUPYIOT cymMmapHslit 00nycK napaiieibHOCmu U na0CKOCHHOCHU, TO
cxeMma M3MepeHus yrporaercs (cM. Tadi. 49, cxema 2). Jta cxema peKOMEHTyeTCsl, KaKk 1
B MPEBIIYIIEM ClIydae, s IeTajieil, y KOTOPhIX OTKJIOHEHHE OT TNIOCKOCTHOCTH Oa-
30BOM MTOBEPXHOCTH UMEET XapaKTeP BOTHYTOCTH.
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49. MeToibl U3MEPEHNUS B3aNMHOTO PACTIOJIOKEHHUS
IJIOCKOCTEN KOPITYCHBIX JAETanen

YcnoBHOE 0003HAUYCHHE HAa YEPTEKE ‘ Cxema wu3MepeHus
1. OtkoHEHHEe OT MapaIeIbHOCTU TTOBEPXHOCTH OTHOCUTEIHHO 0a30BOM MIIOCKOCTH
V4 L. 4
| s 1| 5
]
L /

2. CyMMapHO€ OTKJIOHEHHE OT MapajljIeIbHOCTH U IIJIOCKOCTHOCTH TOBEPXHOCTHU
OTHOCHUTEINIbHO 0a30BOi1 MIIOCKOCTH

/=y

.

3. OTKJIOHEHHE OT NEPpNCHAUKYJIIPHOCTH TOBEPXHOCTU
OTHOCHUTEIBHO 0a30BO MIOCKOCTH

1 \
) 1\

I

1 — moBepoyHas rmTa; 2 — U3MepsieMast AeTaib; 3 — IUIOCKONapayiebHas IUTACTHHA WM YTOJIBHUK;
4 — U3MepUTENbHBIN IPUOOP; 5 — cToiiKa (mTaTuB); L, — ATMHA U3MEPEHUS; ¢ — IIar U3MEPEHUsI.

N3mepenue BBINONHAIOT, OUIYNbIBAsI U3MEPUTEIIBHBIM HAKOHEUHUKOM H3MEPIEMYIO
IIOBEPXHOCTh B IIOIIEPEYHOM, ITPOAOJIBHOM M AUArOHaJbHOM HANPABJICHUSX C OIpe-
NeJNeHHbIM maroM ¢ Ha juiMHe Lu. 32 UCKOMOE OTKJIOHEHHE MPUHHUMAIOT Pa3HOCTb
IpeeTbHbIX MOKa3aHUN N3MEPUTEIHLHOTO MPUOopa.

IIpr mcronp30BaHUM 3TOTO METOAA M3MEPEHHsS HMMEKOT MECTO MHOTPELIHOCTH,
BBI3BAHHBIE OTKJIOHEHUEM OT TUIOCKOCTHOCTH MOBEPOYHOM IIUTHI U HUHCTPYMEHTAJIb-
HOI MOrPelHOCTHI0 U3MEPUTENIBHOIO MTPUOOpa.
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Omgxknonenus om nepneHOUKYIAPHOCMU TUIOCKOCTEH KOPIYCHBIX JAeTajiel
4acTO U3MEPSIOT C MOMOUIBIO YTOJbHUKOB (cM. Tabi. 49, cxema 3). IIpu 3TOM pazme-
pbl U KOHCTPYKLHS YTOJIBHUKOB 3aBUCAT OT Pa3MEpPOB M XapakKTepa PacroyOKEHUs
nu3MepsieMbIx IiockocTeil. Ilpennaraemas cxema u3MepeHus UCIOJIb3YEeTCsl, eCiu Oa-
30Bas U U3MepsieMasi IOBEPXHOCTH UMEIOT BOTHYTHIN npoduib. M3mepseMyto netaib
2 pa3memarT 06a30BOM MOBEPXHOCTHIO Ha moBepouHou miuTe 1. K u3mepsiemoii mo-
BEPXHOCTH IPUKJIAABIBAIOT YIOJbHUK 3, CHUMAKOT MOKA3aHHUsI U3MEPUTEIBHOIO IIPH-
0opa 4 B KpallHUX TOYKax CBOOOJIHON CTOPOHBI yrojpHuKa 3. Pe3ynbprar onpenenstor
10 Pa3HOCTHU MOKa3aHUI U3MEPUTENBHOTO NpUOOpa Ha JUIUHE Ly.

[TorpentHocTh ONMMCAHHOIO METO/AA U3MEPEHUS] OTKJIOHEHHUS OT MEPIIECHJIUKY-
JSPHOCTH BKJIFOYAET NOTPEIIHOCTD (POPMBI HOBEPOYHON IIIUThHI, HOPMUPOBAHHBIE T10-
IPEeHOCTH (OPMBI U PACIOJIOKEHUSI TPUMEHSIEMOTO YTOJIbHUKA U UHCTPYMEHTANb-
HYIO IIOIPEHIHOCTh U3MEPUTEIBLHOTO MTPUOODA.

[Tpu u3MepeHun B3aMMHOTO PACIIONOKEHHSI OCEH OTBEPCTUH MEXIY cOOOW U
OTHOCHUTEJIBHO TNIOCKOCTEW KOPITYCHBIX JIeTaieil BO3HUKAET He0OX0IMMOCTh BOCIIPO-
W3BEACHUS NPUIIETAlONIUX IHJINHIPUYECKUX TOBEPXHOCTEN.

[Ipunerarompe MWIMHIAPHI B OTBEPCTUSAX MATEPUAIHM3YIOT MPU MOMOIIHA KOM-
IUIEKTOB LUJIMHAPUYECKHX ONPABOK, COCTABHBIX CTYIEHYATBIX WJIM Pa3KUMHBIX KO-
HUYECKUX JMCKOB. [Ipy 3TOM BO3HUKAIOT MOrPEIIHOCTH, BbI3bIBAEMbIE HETOUHOCTHIO
MaTepUAIA3alUHU PUJIETAOLIETO WIMHpPA, HAIPUMED, 32 CYET 3a30POB MEXKIY OIl-
PABKOW MJIM JMCKOM U OTBEPCTUEM.

KonndecTBO ONpaBOK WM CTYNEHYAThIX JHCKOB B KOMILIEKTE 3aBHCHT
0T TpeOyeMOi TOYHOCTH M3MEPEHMs U JOIyCKa Ha JUaMeTp IPOBEPSIEMBIX OTBEp-
ctuit. [IpakTukyroT pa3ouBky momycka orBepctus depe3 0,010; 0,005 u 0,003 mm.

7 (+0,018)

Hanpumep, nna orsepctust auamerpom I15H MOKHO M3TOTOBUTH KOMIUJIEKT

OINPaBOK ¢ HOMHHAJIBHBIMH JuameTpamu 15,000; 15,005; 15,010; 15,015 mm, a ans
oTBepcTus auamerpom §O0H7 (+0,030)

OnpaBK# JOTKHBI UMETh JOCTATOYHO KECTKHE JOMYCKU (POpMBI, 4TOOBI OT-

— ctynenu auckoB auamerpamu 80,00; 80,01 u

KJIOHEHUSIMU ()OPMBI MOKHO OBLIO MpeHeOpeUb MPU U3MEPEHUH.

Paboune moBepXHOCTH MUCKOB (Hapy>XHBIE U BHYTPEHHUE) TOJKHBI OBITH CO-
ocHbl. OTKIIOHEHUE OT COOCHOCTH JOJIKHO COOTBETCTBOBATh TpeOyeMOi TOUYHOCTH
U3MEpEHHUS.

Cxema 1 mo tabn. 50 ucnonws3yercs Al U3MEPEHUSI OMKIOHEHUs Om napan-
JenbHocmu obuieil ocu OmeepCmuil OMHOCUMENIbHO NI0CKOCHU OCHOBAHUA KOP-
IyCHOM JIETAJI C IOMOIIBIO ONPABKU M CTYIIEHYAThIX IUCKOB. JleTanb 2 ycTaHaBIu-
BalOT 0a30BOM MOBEPXHOCTHIO HA MOBEPOUHYIO IUUTY 1. B o1HO M3 mpoBepseMbix
OTBEPCTUH BCTABJIAIOT ONPABKY 3 C HEMOJABMKHBIM IUCKOM 4. Bo BTOpoe oTBEpCTHE
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50. MeTtoapl n3MepeHHs B3aUMHOIO PACIIOI0KEHUS
OCEN OTBEPCTUH U INIOCKOCTEW KOPITYCHBIX JAeTalley

VYcnoBHOe 0003HAUEHUE Ha 4YEPTEXKE Cxema u3MepeHus

1 2

1. OTKIIOHEHHE OT MapayuIeTLHOCTH 00LIeH 0CH OTBEPCTUI
OTHOCHUTEJIBHO 0a30BOH MJIOCKOCTH

/1 14 ) EL_jf
T | 3\:\'\ \
HIiH e
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| 1%:‘*‘:\\\ Ny

2. OTKJIOHEHHE OT COOCHOCTH OTBEPCTHUS
OTHOCHUTENBLHO 0a30BOM ocH
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3. OTKJIOHEHHE OT COOCHOCTH OTBEPCTUM
OTHOCHUTEJILHO UX 00IIeN ocH
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Oxkonuanue Tada. 50

1 | 2

4. OTKJIOHEHHUE OT MapaieIbHOCTH OCEN OTBEPCTUI

4 5 Ly 6
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6. OTKJIOHEHHE OT MEPECEUCHUSI OCEH OTBEPCTHI
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1 — moBepouHas 1auTa; 2 — U3MepsAeMas JIeTallb; 3 — KOHTPOJIbHAs OnpaBka; 4 U 5 — COOTBETCTBEH-
HO HETOJBMXHBIN U MOJBIKHBIN CTyNeHYaThIe (Pa3KUMHbIe KOHUYECKUE) TUCKH; 6 — U3MEPUTEIh-
HbIM puOop; 7 — cToiika (IUTaTuB); 8§ — BEpTyIIKa; 9 — cnelualbHOE MPUCIOCOOIEHHE, OCHAIICH-
HO€ BHYTPEHHUMH npusMamy; 10 — unaukaropHas (pbruaxkHas) ckoba; & u & — AJinHa OTBEPCTHIA.




144

YCTaHABJIMBAIOT MOJBUXHBINA TUCK 5. M3 HMEIOMMXCS CTyNIEHEW JUCKOB UCIOIb3YIOT
T€, KOTOpbIe HanOoJIee TUIOTHO BXOMST B MpoBepsieMble oTBepcTHs. [Ipu momomu u3-
MEPUTENIbHOTO Tpubopa 6, 3aKPEIUVICHHOrO0 Ha IITAaTHBE 7, CHUMAIOT MOKa3aHUs 10
KOHIIaM ompaBku. Pa3HOCTh mokazaHui mpubopa B IEPBOM U BO BTOPOM TMOJIOKEHUAX
ONPEAETUT UCKOMOE OTKJIOHEHHE OT MapajuieIbHOCTH Ha JJIUHE L.

B mnorpemHocTs MeTO/la U3MEPEHUSI OTKJIOHEHUS OT MapajuieIbHOCTH 00IIei
OCH OTBEPCTHM OTHOCUTEIBHO IIOCKOCTH OCHOBAaHHUS C INPUMEHEHUEM OIPAaBKU U
JUCKOB BXOJAT TOTPEIIHOCTA TeOMETPUYEeCKOr (OpPMBI ONpaBKH, MOTPEUIHOCTD
GbopMBbI TOBEPOYHOU TUIMTHI, HHCTPYMEHTAIbHASL MOTPEITHOCTh OTCYETHOTO YCTPOU-
CTBa, a TAKXE MEPEKOC ONMPABKU B OTBEPCTUSX, BBI3BAHHBIA 3a30paMHU MEXIY THCKA-
MU U CTEHKaMu OTBepcTuil. [lepekoc ompaBkM B OTBEPCTHSIX TeM OOJBINE, YeM
MEHbIIE JJIMHA KOHTPOJIUPYEMBIX OTBEPCTUH U PACCTOSIHUE MEXKY HUMM.

JlocTaTOYHO MIMPOKOE PACHPOCTPAHEHUE NIPU U3MEPEHUU OMKIOHEHUs OMm CO-
OCHOCHU Ome@epcmuil TIONYUUIId CIIeHHATbHBIE KOHTPOJBHBIE MPUCIOCOOJICHHS C
HAa0OpOM OMPABOK WJIM OMPaBOK C Pa3KUMHBIMU KOHUYECKUMHU (CTYyHEHYATHIMH)
JTUCKaMH U MHANKATOPHBIMU YCTPOMCTBAMU, KaK, HAIIpUMEP, N300paKEHHOE Ha CXe-
Me 2 B Tabn. 50. PazHOCTh MeXy KpallHUMU MOJOKEHUSIMU CTPEIKUA HUHAMKATOPA
IpU TIOBOPOTE HMHJMUKATOPHOTO ycTpoicTBa 8 (BepTyiiku) Ha 360° gaeT BeIUUYUHY
OMKIOHEHUA O COOCHOCMU, U3MEPEHHOTO B OUAMEMPAIbHOM bIPAICEHUU.

[TorpemHOCTH METOJA HU3MEPEHUS OTKIOHEHUS OT COOCHOCTH OIIPENEIISIETCA
MOTPEIIHOCTHIO T€OMETPUUECKO (HOPMBI OMPaBKH, 3a30POM MEXY MHIUKATOPHBIM
YCTPOMCTBOM M ONPABKOM U UHCTPYMEHTAJIBHOU IOTPELIHOCTBIO U3MEPUTEIBLHOIO
npudopa.

OTKIIOHEHUS OT COOCHOCHMU OCell OMEEPCMUIl OMHOCUMETIbHO UX 00uiell ocu
P 3A6UCUMOM OONYCKe KOHTPOIHUPYIOT C IOMOIIBIO KAIHOPOB (OIIPABOK).

W3mepeHue omkioHeHus om COOCHOCHMU Ocell OMEepCmuil OMHOCUMENIbHO
ux odwieni ocu PN HE3AGUCUMOM OONYCKe OCYILIECTBIISIIOT IIPU OMOILIH CIIEIHAb-
HBIX MPHUCTIOCOOIeHUH. B 3THX mprcrmocoOaeHUSX MpUIeTaAIoMUN MWIWHIP MaTepHra-
JU3UPYIOT TPU TMOMOIIM pealbHOW NOBEepXHOCTH. B oTBepctusa aetanu 2 (cM.
tabs. 50, cxema 3), yCTaHOBJICHHOM Ha MOBEPOUYHOM TUIUTE 1, BCTaBJISIOT CIELUANb-
Hoe mnpucrnocodienue 9. IlpucnocobiieHne COCTOUT U3 JBYX BHYTPEHHUX IMPHU3M U
JIBYX U3MEPUTEIIbHBIX TpuOOpoB 6. Kaxknas BHYTpeHHsIs mpu3Ma o0pa3oBaHa JABYMs
NWIMHAPUYECKUMH POJIMKAMU WJIA YIIOPaMHU, PACIONOKEHHBIMU 1o yriaom 90° u
oOecreynBaIUMKU 0a3upOBaHKE MPUCIIOCOOIECHUS B CPETHUX CEUCHHUSX IMPOBEpsie-
MbIX oTBepcTuil. [Ipn moBopote mpucnocobsienust Ha 360° pa3HOCTh MOKa3aHUN Kax-
JIOTO U3MEPUTENLHOTO MPUOOpa OMPENeNUT OTKIOHEHUSI OT COOCHOCTU OTBEPCTUH
OTHOCUTEJILHO UX 00IIeH OCH, U3MEPECHHBIC B OUAMEMPATbHOM BbIPANCEHUU.

[TorpemHocTh METOIA U3MEPEHUSI OTKJIOHEHUS OT COOCHOCTH OTBEPCTUH OTHO-
CUTEIILHO UX OOIIEH OCH ¢ MOMOIIBIO MPUCTIOCOOICHUS, OCHAILIEHHOTO BHYTPEHHUMU
pU3MaMH, BKIFOYAET TOTPEITHOCTh (JOPMBI KOHTPOJIIUPYEMBIX OTBEPCTUH (OTKIIOHE-
HUE OT KPYTJIOCTH) ¥ HHCTPYMEHTAIBHYIO MOTPEITHOCTh U3MEPUTEIHLHOTO PpUOOopa.
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Haunboinee pacnpocTpaHeHHbIM METOJAOM U3MEPEHUS OMKIOHEHUA Om napan-
JNIeIbHOCMU 0Cell OmeepCmuil SIBIIETCA METOJ U3MEPEHUS Pa3sHOCTU PACCTOSIHUU
Mexay HUMH. B mpoBepsiembie oTBepcTHs netanu 2 (cM. tabn. 50, cxema 4) BcTaB-
JSIOT ONpPAaBKHU 3, OCHAILEHHBIE CTYNEHYaThIMU auckamu 4 u 5 (wnm ompaBku 0e3
TucKoB). [Ipu momMoIu MUKPOMETPOB, PhIYXKHBIX WM UHAUKATOPHBIX cK0O 10 orm-
pEIENA0T pa3Mepbl MEXy OINPaBKaMu Ha 3adaHHOW JinHEe Ly. PazHOCTH pasMmepoB
COCTAaBJISIET BEJIMYMHY UCKOMOT'O OTKJIOHEHHUS OT NapajuieIbHOCTH Ha JAJIUHE Ly.

C uCnonap30BaHUEM 3TOTO METOJA MOKHO ONPEACIINTh OTKIOHEHHE OT Hapai-
JeJIbBHOCTU OCEll OTBEpCTHU B UX 00mIel miockocTu. OTKIOHEHUE OT MapajuiesibHO-
CTU OCEl OTBEPCTHUM B IJIOCKOCTU, NEPHEHIUKYJISIPHON OOILEH, T. €. IEePEKOoC oceil
MOKHO OIPEJETUTh C TOMOUIBIO CIEUAIBLHOIO YIOJIbHUKA U YPOBHSA [2].

[TorpemHocTh OMMCAaHHOIO METO/AA UBMEPEHUS OTKIIOHEHHS OT MapajuieIbHOCTH
0CEll OTBEPCTUM BKIIFOYAET NOTPEIHOCTD, BBI3BAHHYIO IIEPEKOCOM OINPABOK, U UHCT-
PYMEHTAJIbHYIO MOTPEIIHOCTh U3MEPUTENBHOTO NMPUOOopa.

[Ipn m3mepeHun omkaoHeHus Om NEPREeHOUKYIAPHOCHMU O0Cel OmeepCmuil
UCIIOJIB3YIOT OMPAaBKU (Il MaTepuaaiu3alluy MPUIETAloUX HUINHIAPOB) U CHEIU-
alIbHOE MHJIMKATOpHOE Mpucrnocodiienue (cxema 5 B Tadu. 50). B nposepsiembie OT-
BEPCTHS JI€Taju 2 BCTABJSAIOT OMPABKHU 3, HA OJHY M3 KOTOPBIX YCTAHABIMBAIOT CIIE-
[AAJIbHOE WHJUKATOPHOE MPUCIIOCOOJICHUE (BEPTYIIKY) 8 ¢ U3MEPUTEIBHBIM NpHOO-
poM (MHAHMKATOPOM) 6 M LEHTpaJbHbIM yrnopoM. Ilocamounoe oTBepcTHE BEPTYIIKU
JOJKHO OBITh MPUTHAHO K XBOCTOBHKY OIMpPABKH C TpeOyeMou JIsl TaHHOTO MU3Mepe-
HUSl TOYHOCTHIO. BepTymiky pacnosiaraior TakuM 00pa3oM, YTOObI €€ YIop KOCHYJICS
BTOPOM ONIpaBKU. B 3TOM IOJIOKEHUM CHUMAIOT IIEPBBIA OTCYET IO UHAUKATOPY.
3aTeM BEPTYILIKY ITOBOpauuBaroT Ha 180° m cHUMAKOT BTOpOM oTcueT. Pa3HOCTh ATHX
OTCUETOB PaBHA OTKJIIOHEHHWIO OT MEPIEHIUKYISIPHOCTH OCEMl MPOBEPSEMBIX OTBEP-
cTUM Ha AiuHe Ly.

[TorpentHocTh Me€TOAA U3MEPEHUSI OTKJIOHEHHUS OT MEPIEHIUKYISIPHOCTH OCEM
OTBEPCTHUH OINpPEIEAETCS NOTPEIIHOCTHIO, BBI3BAHHOW NIEPEKOCOM OINPABOK H3-3a Ha-
JMYMS 3a30pa MEXK]y OMpPaBKaMU M OTBEPCTUSIMU, U UHCTPYMEHTAJIbHON MOrPEIHO-
CThIO U3MEPUTEILHOTO TPUOOpa.

OTKIIOHEHUS OT nepeceuenus oceil 0meepcmull KOPIyCHON J1eTaau U3MEPSIOT
TaK)Ke C MOMOIIbIO OMPaBOK. B 0/1HO U3 MpoBEpsieMbIX OTBEPCTUH (TTapy OTBEPCTHUH)
KoprycHo netanu 2 (cMm. Tabn. 50, cxema 6) BCTaBISIOT ONpaBky. B Touky HOMM-
HaJbHOIO IEpPEeCceYeHus] OCeH yCTaHABIMBAIOT M3MEPUTENbHBIN Npubop 6, 3akpen-
neHHbI Ha TatuBe 7. [Ipubop HacTpauBarOT Ha HyJIb 1O BEPXHEW oOpa3yromei om-
paBkH (Tepemertiasi MTaTUB, T00MBAIOTCS HaUOOJIBIIIETO TTOKA3aHUs TOJIOBKH). 3aTeM
BBIHUMAIOT OINPaBKy M3 IMEPBOTO OTBEPCTHS M BCTABIISIIOT BO BTOPOE OTBEPCTHE.
[ItaTuB nepeMemaloT TaKUM 00pa3oM, 4TOObI OCh U3MEPUTENBHOTO MpUdOpa Haxo-
JAUJIach B TOYKE HOMHUHAJIBHOTO NiepeceueHus oceil. Hanbomplee oTkIIOHEHHE OT HY-
JI51 OTIPEAEIIUT NCKOMOE OTKJIOHEHHE OT IEPECEUEHUs OCEM.
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Kak u B npenpiayiiem ciiydyae, MOrperHocTh METOIa ONPEACIISIETCS TOTPELIHO-
CTBIO, BbI3BAHHOM MEPEKOCOM OIPABOK, U HHCTPYMEHTAIIBHOUN MOrPEIIHOCTBIO U3MeE-
pUTENBHOTO MpUbopa.

Haubonee nmpocTbiM METOJIOM U3MEPEHUSI MOPUOBO20 OUEHUA NIAOCKOCHU Om-
HOCUMmEIbHO OcU OmeepcHus KOPITyCHON JIeTalu SBJISICTCS. U3MEPEHUE MPU MOMOIITU
VU3MEPUTEIILHOM TOJIOBKH, 3aKPEIUVIEHHOW Ha ompaBKe. B oTBepcTre uzmepsieMon Jie-
tanu 2 (cM. Tabiu. 51, cxema 1) ycTaHaBIMBAIOT MpU COOMIOJCHUY MUHUMAIIBHOTO 3a-
30pa UWJIUMHAPUYECKYIO OMPAaBKY 3, HECYIIYIO U3MEPUTENIbHBIN MPUOOpP 4 U KECTKUt
ynop. KoHTposibHYIO OmpaBKy mnoBopaduBaroT Ha 360°. Pa3sHocTs HamboJbIIero u
HAUMEHBIIETO MOKA3aHUH W3MEPUTEITHLHOTO MPUOOpa OMPENCIUT YOGOCHHYI0 8elu-
YuHy TOPIIOBOT'O OUCHMS.

[TorpenrHocTs MeTO/1a U3MEPEHUS TOPLIOBOTO OMEHUS OIPEAeIIAeTCs MOrPEIIHO-
CTBIO, BBI3BAHHOW MEPEKOCOM OIPABKU M3-3a HAJIWYUsS 3a30pa MEXAYy HEH U OTBep-
CTHUEM, U UHCTPYMEHTAJIbHOW MOTPENTHOCTHIO U3MEPUTEIBHOrO Mpurbdopa.

[Ipu u3MmepeHUUu mMopuo8o20 OueHus NiAOCKOCMU OMHOCUMENbHO o00uell
ocu OTBEPCTHM KOPIyCHOM JeTajy MCHOJB3YIOT MNPUCTOCOOJIEHUE, OCHAIIEHHOE
JBYMsI BHYTPEHHUMHU MPU3MaMHU, TOPLIOBBIM YIIOPOM M U3MEPUTEIbHBIM PHOOPOM.
[Ipucnoco6ienue 5 (cM. Taba. 51, cxema 2) ycTaHaBIMBAIOT B OTBEPCTUS KOPITYCHOM
JeTanu 2 Tak, 4YTOObl TOPIIOBBIM YIOpP M HAKOHEUHHUK U3MEPUTEIBHOTO Ipubopa 4
OKa3aJIMCh B KOHTAKTE C MPOBEPsIeMON MIIOCKOCThIO. [Ipucnocobnenre nmoBopaunba-
10T Ha 360°. Pa3zHOCTh HaWOOJBINEr0 U HAMMEHBIIETO MOKa3aHUH H3MEPUTEIBHOTO
npudopa ONPEACIIUT YOBOCHHYIO 8eIUYUUHY TOPLIOBOTO OUCHMUS.

[TorpemHocTh METOAA U3MEPEHUSI TOPIIOBOTO OMEHMS] TTOBEPXHOCTH OTHOCH-
TEIHHO OOIIEH OCH OTBEPCTUN OMNpPEACNIeTCS MOTPENTHOCTSIMHU (DOPMBI OTBEPCTHIA
(OTKJIOHEHUSIMUA OT KPYTJIOCTH) U MHCTPYMEHTAIBHOM MOTPEUTHOCThI0 U3MEPUTENb-
HOTO Mpuodopa.

OOBIYHO U3BMEPEHUE MOPU0E020 OUEeHUA NAOCKOCHMU OMHOCUMETbHO Ocell
UUJIMHIPUYECKUX TMOBEPXHOCTEN JETalIe TUIA TeJNl BPAILICHUS MPOU3BOMAST C MTOMO-
B0 TTPU3M U U3MEPUTETHHBIX TPUOOPOB, YCTAHOBJICHHBIX HA IITATUBE HIIA CTOMKE.

H3zmepenue mopuoeozo oOuenus niocKOCmu OMHOCUMETIbHO OCU OMmEep-
cmus BTYJIKU TIPOM3BOJAT CIEAYIOIIMM 00pa3zoMm. B 0a3oBoe oTBepcTHE BTYJIKHU 2
(cm. Tabn. 51, cxema 3) BCTaBISAIOT ONPaBKy 3 ¢ KOHUYECKUMHU Pa3)KUMHBIMU JIUCKa-
Mu 6 u 7. OnpaBKy ¢ JIeTajdbl0 YCTaHABIMUBAIOT HAa MPU3MBI 9 TakuM 00pa3oM, YTOOBI
pOBEPSIEMbIN TOpELl OKa3aJICs B KOHTAKTE C M3MEPUTENbHBIM MpubopoM 4, a Topell
OMpPaBKU — C OCEBBIM LIEHTpPaIbHBIM yIopoM. Jletanb moBopauuBaroT Ha 360°.
Pa3nocTe HaMOOJIbIIEr0 U HAUMEHBIIEr0 MOKa3aHWW U3MEPUTENHHOTO mpubdopa or-
pPEeIeIUT UCKOMOE TOPIIOBOE OMEHUE.

AHaIOTUYHO U3MEPSAIOT MOpUoeoe dGueHue ni10CKOCmU OMHOCUMETbHO OCU
melky Bana (cM. Tadi. 51, cxema 4).
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51. MeToapl u3MEpeHUst TOPLOBOTO OMEHUS TUIOCKOCTH
OTHOCHUTEJIBHO OCH OTBEPCTHS WM LIEUKH Baja

VYcnoBHOE 0003HaUEHUE HA YepTEkKe Cxema u3MepeHus

1. TopuoBoe 6ueHue MIOCKOCTH OTHOCUTEIBHO OCH OTBEPCTHS KOPITYCHOM JieTasu

2. TopuoBoe 6MeHue MIOCKOCTH OTHOCUTENIBHO O0LIe 0CH OTBEPCTUI KOPITYCHOW AeTanu
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3. TopuoBoe GueHue MIOCKOCTH OTHOCUTENIEHO OCH OTBEPCTHUS BTYJIKU
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4, TOpI_IOBOG OMeHue IIOCKOCTH OTHOCHUTENILHO OCH LIEHKHU Baia

|, =0

1 — moBepouHas 1muuTa; 2 — U3MepsieMas JeTaib; 3 — KOHTPOJIbHAS OTNpaBKa; 4 — H3MEPUTENBHBIA TPHOOP;|
S — crnenuanbHOE MPUCIIOCOOICHNE, OCHAIIIEHHOE BHYTPEHHUMH MPU3MaMu; 6 U 7 — COOTBETCTBEHHO HETIOJ-
BIDKHBIN M ITOJABMKHBIA KOHUYECKUE AUCKH; 8 — cTolKka (muratuB); 9 — npusma; 10 — ymop.
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[TorpenHOCTh METO/Ia U3MEPEHUS TOPIIOBOTO OMEHUS TUIOCKOCTH OTHOCUTEh-
HO OCH HICHKHU Bajia WIM OTBEPCTUS BTYJIKH BKJIIOYAET MOTPEUTHOCTH (hOPMBI (OTKIIO-
HEHHE OT KPYTJIOCTH) 0a30BOI MOBEPXHOCTH M HWHCTPYMEHTAJIBHYIO MOTPEIIHOCTD
HU3MEPUTEIBLHOTO MpUOopa.

[Ipu BEIOOpPE METO/MAa W3MEPEHUSI TOPIIOBOTO OWEHHUS CIICTyeT OTIaBaTh Mpe-
MMOYTCHUE CXeMaM, B KOTOPBIX MPUMEHSIOT IIEHTPAJIbHBIM OCEBOW YIOp, TaK KakK B
ATOM Clydae pa3HOCTh MOKA3aHWM MU3MEPHUTENILHOTO MPUOOopa SIBISETCS HEMOCPECT-
BEHHO BEIIMYMHOW TOPIIOBOro OueHus. Eciu TOpIOBBIA yHOp M H3MEPHUTEIbHBIN
npuOop pazHeceHbl MeXTy coboif Ha 180°, To pa3HOCTh MOKa3aHUN H3MEPUTEITHLHOTO
npubopa onpeAeTuT YIBOCHHOE TOPIIOBOE OHeHue.

PannansHoe OMeHne HOpMHUpYETCS y JleTajneil Tuma ten BpaieHus. [Ipu BeiOo-
pe cXeMbl M3MEpPEHHs paguaibHOTO OMEHHS HEeoO0XoauMo oOpalaTh BHUMaHHE Ha
BBIOOp M3MepuUTenbHbIX 0a3. Ecnu paananbHoe OueHne 3a1aH0 OTHOCUTENIBHO 001Iei
OCH III€EK Baja, TO MaTepUaIn3alusl OCU MPOU3BOJIUTCS MPU MOMOIIM Tpu3M (TadI.
52, cxemsbl 1 u 2). IIpu ucnonap30BaHuU B Ka4eCTBE 0a3bl OCU LIEHTPOBBIX OTBEPCTHIA,
3TY OCh MaTEPHAIN3YIOT PU MTOMOILY HEHTPOB (cM. Tabi. 52, cxema 3).

[Ipn U3MEpEeHUUN paouanbHO20 OueHus uieeKk CHyneHuamozo 6ajia OMHOCU-

menvbHo ux oduell ocu TIPOBEPSEMBIM BaJl 2 ONMOPHBIMU IIEHKAaMH YKJIaJbIBAIOT Ha
JIBE HOXKEBUJIHBIE MPU3MBI 6 (cM. Tabm. 52, cxema 1). HakoHEeUHHKN U3MEPUTEIBHBIX
npuOopoB 4, KOTOpPIE PACHOJIOKEHBI B IJIOCKOCTH, HOPMAJIbHON K OMOPHOM MOBEPX-
HOCTHU TPU3M, BBOJST B KOHTAaKT C OOpa3yMIIMMHU MpoBepseMbIx Ineek. [Ipu atom
OHU JOJKHBI OTCTOSITh OT HOXXEBUJIHOW MOBEPXHOCTH MIPU3M Ha PACCTOSTHUM, PABHOM
MOJIOBUHE JMHBI MerKu. [Ipu Bpamenun Bana Ha 360° pa3HOCTH MOKa3aHUM Kax10-
ro M3MEpPUTEIBHOr0 TpuOOopa OMpeNeiuT paauaibHOe OMEHUE COOTBETCTBYIOIICH
[IEWKA OTHOCUTEIHLHO UX OO0IIEN OCH.

AHQJIOTUYHO U3MEPAIOT paduaibHoe Ouenue Opy2ux WUJIUHOPUYECKUX NO-
6epxXHOCmell 6ana OMHOCUMENbHO 00ujell ocu OnopHvlx wieek (cM. Tadm. 52,
cxema 2).

[TorpemHoCcTh METO/Aa M3MEPEHUsl paauaIbHOTO OWEHUS BKIIIOYAET IMOrpell-
HOCTh (POpMBI (OTKJIIOHEHHE OT KPYIJIOCTHU) OMOPHBIX IIEEK M WHCTPYMEHTAIbHYIO
MOTPEIIHOCTh U3MEPUTEIBHOr0 Mpudopa.

YKa3zaHHbIe CXEMbI MOYKHO MCHOJIb30BATh JJISI UBMEPEHUS OMKIOHEHUA 0N CO-
OCHOCHMIU ONOPHBIX WEEeK 6a1a OMHOCUMENbHO UX 00uwieil ocu uiu Opyzux uyu-
JIUHOPUYECKUX NOGEPXHOCHEN OMHOCUMENbHO 00uiell OCu ONOPHLIX UieeK 6and.
OpnHako B 3TOM cllydae MOrPeIHOCTh METO/1a U3MEPEHMSI YBEJIMUUTCS, TaK KaK Ha pe-
3yJIbTaT U3MEPEHHs OyayT OKa3bIBaTh BIMSHUE MOTPEITHOCTH (POPMBI HE TOJIBKO Oa-
30BBIX, HO U U3MEPSIEMBIX IOBEPXHOCTEM.

[Ipn W3MepeHUHn paouanbHo20 OUEHUA NOGEPXHOCHMU 6a/ld OMHOCUMETbHO
OCU UEHMPOBbIX OMeepCmuil N3MEPSEMYIO JI€Tallb YCTAaHABIMBAIOT B LIEHTPaX (CM.
Tabi. 52, cxema 3).
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52. MeToapl U3MEPEHUS PaInaIbHOTO OMEHUS BajIOB

VYcinoBHOE 0003HaUYEHUE Ha YEpTEkKE

Cxema wu3MepeHHs

1. buenue 1eex Bajga OTH

OCUTENBHO UX 00LIEeh ocu
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2. buenne IMMOBCPXHOCTHU BaJla OTHOCHUTCIIBHO 06H.[eﬁ OCH IICCK
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3. bueHue NOBEpXHOCTH Bajla OTHOC

114

0Cb YeHmpoe

X

1 — moBepoyYHas TIKTa; 2 — U3MepseMas JAeTallb; 3 — IEHTPBI; 4 — U3MEPUTEIBHBIN MPUOOP;

5 — croiika (mratuB); 6 — npusma; €1 u £2 — JUIMHA TIEeK.

HOFpGIHHOCTB MCTOAAa U3MCPCHHA PAAUAIIBHOTO OueHus IMOBCPXHOCTHU BaJla OT-
HOCHUTCJIIBHO OCH LHCHTPOBBIX OTBCpCTI/II\/'I 3aBUCHUT TOJIBKO OT I/IHCprMeHTaJ'IBHOI\/’I I10-

rpemHoctu CH.
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6.2.3. JlonyckaeMbl€ MOTPEUIHOCTH U3MEPEHUN OTKIIOHCHUH
(GbOpMBI U PACTIONOKEHUS TOBEPXHOCTEH

B coorBerctBumn ¢ 'OCT 28187 nmorpemHocTh U3MEpEeHUsI OTKIOHEHUH (OpPMBI
U PACTIONOKEHHUS MIPU IPSIMBIX U3MEPEHUIX ONPEIEISIIOT O popMyIie

A= \/ AHAIHAIHAIHAZHAL (73)

rae Ay, A,, Az, Ay, A5, Ag — cooTBeTCTBEHHO norpemHoctsb: CH, MeTona uaMepeHus,
OT TeMIIepaTypHbIX JIedopManuif, OT U3MEPUTEILHOIO YCWIHS, CYObEKTUBHbBIE TO-
IPELIHOCTH ONEepaTopa U MPOYUE COCTABIISIOUIUE MOTPEUTHOCTH U3MEPEHUS, HE OXBa-
YEHHbBIE COCTABIISIIOIIMNMU Ay, ..., As.

[Torpemnocts CU A; BKIIFOYAET OCHOBHBIE MOTPEIIHOCTH CPEICTB W3MEPEHUS
(Mep, U3MepUTEIBHBIX MpeoOpa3zoBaTeneil U Jp.), UCIOJIb3YEMbIX B paccMaTpuBae-
MOU U3MEPUTEIBHON YCTaHOBKE.

[TorpemHocth MeTOAa u3MepeHUs: A, BKIIOYAET NOTPEHIHOCTH Oa3upoBaHus,
NOTPEIIHOCTA OT HEMOJHOTHI OLIYIbIBAHUS HM3MEPSEMO MOBEPXHOCTU WIH H3MeE-
pseMoro npoQuiis, HEUCKIIOYEHHOTO BIMSHUS IIEPOXOBATOCTH U OTKJIOHEHUH (op-
MBI U3MEPSIEMOI MOBEPXHOCTH, HECTAOUIIBHOCTU XapaKTepa OTKJIOHEHHs (POpMBbI WK
pacrnoyiokeHus: (€CiM NPUMEHSIOT CXEMY H3MEPEHHUs], BBISBISIOUIYI0 OTKJIOHEHHS
OTpeIETICHHOTO XapakTepa) U Ipyrue NOrpeiIHOCTH.

[TorpemHocTh OT TemmnepaTypHbIX Aedopmanuii Ay npu U3MEPEHUH OTKIIOHE-
HUW, KOTOpPBIE OLICHUBAIOTCSA PA3HOCTBIO MEXAY M3MEPEHHBIMU MU HOMUHAJIBHBIMU
pasmepamu (HampuMep, MO3UIIMOHHBIX OTKJIOHEHUM), a TaKKe MPU KOHTPOJIE Kaiuo-
pamu, OLEHUBAIOT TaK e, KaK ¥ MPU U3MEpeHUH pazMmepoB. Ipu n3MepeHun oTkKIIo-
HEHUI (GOPMBI U PACIIOIOKEHHS TTOBEPXHOCTEHM, KOTOPHIE OLIEHUBAIOTCSI Pa3HOCTHIO
MU3MEPEHHBIX Pa3MepOB WM MOKAa3aHUN U3MEPUTEIHHOrO MpUOOpa, MOTPEIIHOCTh OT
TEeMIIepaTypHbIX JAedopmaliuii, 00yCIOBIECHHYIO B IaHHOM CiIy4yae KoJieOaHUEM TeM-
nepaTypbl OKpY’Karolled Cpelbl 3a LMK W3MEPEHHI, YUYUTHIBAIOT B OCHOBHOM IIPH
0Cc000 TOYHBIX UBMEPECHUSX.

[lorpemHoOCTh OT WU3MEPUTENBHOTO YCWINS A4 NPU U3MEPEHUU OTKJIOHEHUH
(OpMBI U PacCIONIOKEHUS TOBEPXHOCTEH M3MEPUTEIBHBIMU MPUOOpPAMH OIPEIEIsIeT-
csl KoJieOaHMEeM U3MEPUTETHFHOTO YCHIIHS M COOTBETCTBYIOIIMM KoyieOaHUeM mporubda
CTOEK M IITATUBOB 3a HMKI u3MepeHuil. KonebanusiMu 3Hau€HMI KOHTAKTHBIX Je-
dopmanmii (B 0COOEHHOCTH MPU U3MEPEHUHU CTAIbHBIX JETaliell), Kak mpaBuio, Ipe-
HeOperaror.

[Tox morpemHocTAMH Aq, ..., Ag HOHUMAIOT IPEAEIBbHBIE OTPEITHOCTH, BKIIIO-
YalolMe HE UCKIIOYEHHYIO CHCTEMAaTHUYECKYI0 M CIyYalHYI0 COCTaBIISAIOIINE U OLe-
HEHHbIE ¢ ToBeputTenbHON BepossTHOCThIO P (I'OCT 28187 pekoMeHayeT NIPUHUMATD
P=95%).
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[TorpemrHocTh U3MEpPEHHs OTKIIOHEHHUM (POPMBI M PACTIONOKEHHS TOBEPXHOCTEH
IIPY KOCBEHHBIX MU3MEPEHUSX, KOI/Ia U3MEPSIEMOE OTKIIOHEHHE OINPEIEIISIIOT 10 3aBH-
CUMOCTH, CBSI3BIBAOLIEH 3TO OTKJIOHEHHUE CO 3HAYEHHUSMHU, ONPEAEIIEMbIMU IPSIMBbI-
MU M3MEPEHUSIMU, 3aBUCUT OT MOTPEUIHOCTEH MPSIMBIX MU3MEPEHUN U OINpeaesnsercs
I10 3aBUCUMOCTAM, IPUBEAEHHBIM, HarpuMmep, B ['OCT 28187.

3HavyeHUsl JIOMyCKAEMBbIX MOTPENTHOCTEH 0 M3MEPEHHUM OTKIOHEHUN (POpMbI U
pPacnoJIOKEHUS], OTPAaHUYMBAOIIME CIyYalHbIE U HEUCKIIFOUEHHBIE CHCTEMAaTUYECKUE
norpemHocTy u3mepenui, pekomenayemoie 'OCT 28187, npuBeneHsl B Ta01. 53.

53. JlomyckaeMble MOTPEIIHOCTH U3MEPEHNN OTKIIOHEHHH (DOPMBI
U pacnosioxenust nopepxnocreit, Mkm (I'OCT 28187)

Homyck Homyck Homyck
dbopmbI WK Jlonyckaemas ¢dbopmbI WK Jlonyckaemas ¢dbopmbI WK
PacIoI0KEHU pacrosoKeHus pacnonoxkenus | Jlomyckaemast
IIOBEPXHOCTH HorpeIHHOCUT > MIOBEPXHOCTU norpemHoch b MOBEPXHOCTU | MOTPELIHOCTD
. U3MEPEHUM . U3MEpPEHU . .
nU3MepseMoi U3MepsAeMOi U3MEpsAEMOi MU3MEPEHUN
JneTanu JeTanu JeTanu
0,1 0,04 6 2 400 80
0,12 0,04 8 3 500 100
0,16 0,06 10 3,5 600 120
0,2 0,07 12 4 800 160
0,25 0,09 16 6 1000 200
0,3 0,1 20 7 1200 240
0,4 0,14 25 9 1600 320
0,5 0,18 30 9 2000 400
0,6 0,2 40 12 2500 500
0,8 0,3 50 15 3000 600
1 0,35 60 18 4000 800
1,2 0,4 80 20 5000 1000
1,6 0,6 100 25 6000 1200
2 0,7 120 30 8000 1600
2,5 0,9 160 40 10000 2000
3 1 200 50 12000 2400
4 1,4 250 50 16000 3200
5 1,8 300 60
HpI/IMe‘-IaHI/Ie. ,Z[JIH OOITyCKOB COOCHOCTH, CUMMECTPUYIHOCTH, IICPECCUCHU A OCGI>'I, MMO3UIIMOHHBIX OTOITYCKOB,
JIOTTYCKOB ()OPMBI 3aJaHHOTO MPO(UJISA MK 3aaHHOM MOBEPXHOCTH YUCIIOBBIC 3HAUCHUS, YKa3aHHBIC B
Ta6JI., OTHOCATCA K J0ITyCKaM B paIluyCHOM BBIPAKCHUH. Ecan yncnoBele 3HaUEHUS 3THX JOOITyCKOB 3a1a-
HBI B INAMETPATEHOM BBIPQKCHHH, TO HX CICHYET Pa3AeinTh MOIOJaM, TOCIIE Yero ONMPEICIUTh A0y C-
KaeMy1o MOTPETHOCTh U3BMEPEHUH.

B kypcoBoit padote BeiOupatot cxemy u CH o1HOTO 13 OTKIIOHEHUH (HOPMBI UITH
PacTOJIOKEHUS MOBEPXHOCTEH JETalIH, AOMYCK KOTOPOTO YCTAaHOBJIEH MPH BBITIOJIHE-
oUW 3amadus 1mo 1. 3.1. Tlopsmok BBITIOJIHEHHs 3aaHUs JOJKEH COOTBETCTBOBATH

npumepam 21, 22.
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Ilpumep 21

Jlst Bana, n300pa)keHHOTO Ha puC. 24, 3a/laH JOMYCK paJuaibHOTO OMEHHS T0-

. +0,018 o .
BepXHOCTeH meek D35 ,5gp, OTHOCHTENBHO MX oOwel ocu, pasubiid 0,008 mwm.

Heo0OxonumMo BbIOpaTh CXeMy U3MEPEHHSI U YHUBEPCAIbHOE U3MEPUTEIBLHOE CPEICTBO
U3MEPEHMS paANATILHOTO OneHus. M3MepeHust BBIOJIHSIOT B HOPMaJIbHBIX YCIOBHSX.

H3mepenue paananbHOTO OMEHHS MPOU3BOIUM MpU OA3UPOBAHUU IO IHIIAH/I-

+0,018 o
PUYECKUM MOBEPXHOCTAM (I35 1y gg> HA HOKEBUIHBIE IPU3MBI C yriaoM 90° B cooT-

BETCTBUHU O cxemou 1 B Tabm. 52.

— YcTraHoBUM 10 TabJ. 53 momycKaeMyro MOTPEIIHOCTh H3MEPEHUs 8, COOTBET-
CTBYIOIIYIO A0MycKy panuansHoro ouenus T = 0,008 mm: 8 = 0,003 mm.

— Onpenenum METOIMYECKYIO MTOTPEIIHOCTh u3MepeHust A, [10].

JIiist mpuBEACHHOM CXeMbl U3MEPEHUS MOTPEITHOCTh Oa3UPOBAHUS JIeTalu OJIn3-
Ka K HYJIIO, a TIOTPEIIHOCTA OT HETOYHOCTHU OUTYIBIBAHUS U3MEPSEMON TTOBEPXHOCTH
Y OT HEUCKIIFOYEHHOTO BJIUSHUS HIEPOXOBATOCTH U3MEPSIEMON MOBEPXHOCTH MIPEHEP-
0EKMMO MaJIbl, T.€. BEIMYHMHA OTPEIIHOCTH MeTo1a u3MepeHus A, = 0.

— [MorpemHOCTAME OT TeMmepaTypHbIX nedopmanuii Ay, H3MEPUTEITHHOTO YCH-
st Ay, cyOBEKTUBHOM MOTpenIHocT oneparopa As nmpeHeOperaem, Tak Kak UX y4u-
THIBAIOT, KaK MPaBUJIO, JIUIb MPU BHITIOJTHEHUH 0COOO0 TOUHBIX U3MEPEHUN B YCIOBU-
X, OTJIMYHBIX OT HOPMAJIbHBIX.

— Omnpenenum aomnyckaemyro norpemHocts CHU Aq, yuyuThiBasi, 4YTO BIHSIONIUE
BEJIMYMHBI HAXOJISITCS B HOPMaJIbHOW 00JIACTH 3HAYCHMUIA:

A1=JAZ—(A%+A§+A2+A§+A%)=A,

rjae A — NorpemHoCcTb U3MEPEHUs PauaiIbHOIO OUEHUSI.
[IpunsB A = §, moryuum
A; = 0,003 MKMm.

— Bribupaem CHU panuanbHoro o6uenus ¢ gonyckom T = 0,008 MM mo mpejio-
KEHHOM CXEeM€ M3MEpEHHUsl TakK, YTOObl €ro MOTpemHOCTh Aj;,, HE MpeBbIlIaNa
0,003 Mm.

DToMy ycCioBHIO, B cooTBeTCTBUU ¢ PJ[ 50-98-86 [5] yaoBieTBopsieT HHAUKATOP
MHoroo6opotubiid Tna IMUIT (TOCT 9696) c uenoit nenenust 0,001 MM u mipese-
oM usMmepenust 1 mm co croitkoit C-I11 (I'OCT 10197). [IpenenbHasi morpenHocThb
Ay, M3MEPEHHUs PaUalIbHOIO OWMEHHS HHIUKATOPOM IPU HUCIOJIb30BAHUU OT-
cuera B npegenax * 0,05 mm pasna 0,002 mm.

Ilpumep 22

Jns neranu, noka3aHHOM Ha puc. 52, 3a1aH TONyCK NapaJlJIEIbHOCTH ITIOBEPXHO-
ctu b otHOcHUTENbHO 0a30BOM MOBEpXHOCTU A, paBHbii 0,02 MM Ha nMHE paccMmar-
puBaemoii mosepxHoctu. Heo0xoaumo BbIOpaTh CXeMy U3MEPEHUS U YHUBEPCAJIbHBII
U3MEPUTEIbHBIN NPUOOP IS U3MEPEHUS OTKIIOHEHHUS OT MapajuieIbHOCTH.
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Puc. 52. Cxema uzmepeHus OTKJIOHEHUS OT NapajuieIbHOCTH: | — moBepoYHas IJInTa;
2 — u3MepsieMas JeTalb; 3 — CPelICTBO U3MEPEHUN; 4 — ITaTUB

Hcxoanslie nanHbie: qonyck napamienbHocty T = 0,02 MM; OTKIIOHEHHE OT ILIO-
CKOCTHOCTH H3MepsieMOil moBepXHOCTH Ag »= 0,005 mM. basoBas moBepXHOCThH BO-
rHyTa. MI3MepeHus BBITTOIHAIOT B HOPMAJIbHBIX YCIOBUSX.

W3mepeHust OTKIOHEHHUS OT MapaluIeIbHOCTH OCYILIECTBIISIEM B COOTBETCTBUU CO
cxemoii 1 B Tabi. 49 u Ha puc. 52.

— YcranoBum no tabn. 53 momyckaeMylo MOTPenIHOCTh U3MEPEHus 8, COOTBET-
CTBYIOIIYIO nomycKy napamensHoctu T = 0,02 mm: & = 0,007 mm.

— Bwibepem mratus IIM-II HM (I'OCT 10197) ¢ anuHON OCHOBaHUS
oy =250 MM u BbhUlETOM L, = 125 MM, a Takke NOBEpOuYHYIO MIHUTY 0-TO
KJIacCa TOYHOCTU C OTKJIOHEHHEM OT IIJIOCKOCTHOCTH paboyeil MOBEPXHOCTHU
Agp.n = 0,005 mm [15].

— OnpenenuM NOrpemHoCcTb METOAA U3MEPEHHUS A,.

JIns1 mpuBEICHHON CXEMBI U3MEPEHUS

A, = \/Afp_n + (Aqm ' Lm)z,

Tac All))l — OTKJIOHCHHC OT IINIOCKOCTHOCTH H3MepﬂeMOI>JI JACTalIu, A(l)rl — OTKJIOHCHHC

OT INIOCKOCTHOCTH HOB@pO‘-IHOI?I IIJIMTBI.

C yueTom TOro, 4To Aq,_a =0,005 MM 1 Aq,_n = 0,005 MM, oay4uM

2

125
A, = [0,005° (0 005.—) = 0,006 MM.
2 ’ T (D005555) ~ 0006 MM

— [lorpemHocTsiMu OT TeMnepaTtypHbIX aedopmanuii Az, U3MEPUTEIBHOIO YCHU-
nust Ay, CyOBEKTUBHOM MOTPEIIHOCTH orneparopa A mpeneOperaeM, Tak Kak UX y4u-
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ThIBAKOT, KaK IIPAaBHJIO, TOJIBKO IIPHU BBIITOJIHCHHUN 0c000 TOYHBIX I/ISMCpCHI/Iﬁ B yCJIO-
BHAX, OTJIMYHBIX OT HOPMAJIbHBIX.

— Omnpenenum nonyckaemyro norpemHocts CM Ay, yunuThIBasi, 4TO BIIHSIOLINE
BEJIMYMHBI HAXOJIATCA B HOPMAJIbHOW 00J1aCTH 3HAYECHUN

Alzm:

rae A — morpenHoCTh U3MEPEHUsI OTKIIOHEHUS OT MapaJUIeIbHOCTH.
[Tpunsas A = 8 = 0,007 MM, mosrydyum

A = /82 — A = \/0,0072 — 0,006% = 0,0036 M.

— Bribepem CHU oTknoHeHus ot mapamienbHocTH ¢ aonyckoM T = 0,02 MM 1o
IPEVIOKEHHON cXeMe M3MepeHus (CM. puc. 52) Tak, 4ToObl €ro MOrpelHOCTh HE

npeBbiiasia 3HadeHust A, = 0,0036 MmM. DTOMy YCIIOBUIO YJIOBJIETBOPSIET T'OJIOBKA
peraakHo-3youaras 2UIT (I'OCT 18833) ¢ uenort aenenus 0,002 MM U mpenesnb-
HOM norpemHocTbio Ay, = 0,003 MM [5].

6.3. PacueT u BbI0Op pa3MepoB KAJIUOPOB JJIs1 KOHTPOJIA
aeTajied riaaaKkux coeIMHeHun

6.3.1. OCHOBHBIE TTOJIOKEHUS

Kontpons aeraneil B quanazone pazmepoB 10 500 MM ¢ nonmyckamu ot IT6 1o
IT17, 0ocobeHHO B MacCOBOM M KPYINHOCEpPUWHOM MPOU3BOJCTBAX, HAMOOJEE 4acTo
OCYIIECTBIISIOT NpeeIbHBIMU KaauOpamu. Baiibl 1 oTBepcTHs ¢ AONMyCKaMHU TOYHEE
IT6 He pexoMeHIyeTCsl IPOBEPITH KATMOpaMH, TaK KaK MPU ATOM BHOCHUTCS OOJIbIIas
NOTPEIIHOCTh U3MEPEHHUsl. Takue u3aenus NpoBepsoT yHuBepcanbHbiMu CH.

KanuOps1 pa3aenstor Ha pabodyure U KOHTPOJIbHBIE (KOHTPKATIUOPHI).

PabGoune kaauoOpsl /1P v HE tipenHa3HavyeHbl 111 KOHTPOJISI U3JIEIIANA B IPO-
LIECCE UX U3TOTOBJIEHUA. DTUMU KAIMOpaMH MOJIB3YIOTCS pabodyre U KOHTPOJIEPHI OT-
Jiea TEXHUYECKOr0 KOHTPOJIS 3aBOAA-U3rOTOBUTENSA, NIPUYEM KOHTPOJIEPBI IIPUME-
HSIOT YaCTUYHO U3HOIIeHHbIE KanmuOpel ITP u HoBbIe Kanuopsl HE.

[Tpu koHTpoJsie KanuOpaMu JeTajgb CYUTAIOT TOAHOM, €Cld MPOXOJHON Kaiuop
(mpoxonHas CTOpOHAa KanuOpa) Moj JEeHCTBHEM COOCTBEHHOTO Beca WJIM YCHIIMA,
IpUMEPHO PaBHOTO eMy, HO He MeHee | H, mpoxoaut, a HempoxonHoW kamuOp (He-
IPOXO/IHAsI CTOPOHA) HE NMPOXOJUT 110 KOHTPOJIUPYEMOM NTOBEPXHOCTH AeTanu. [leranu,
HE YJOBJIETBOPSIOLIUE JOOOMY M3 3TUX ABYX YCJIOBMM, SIBISIFOTCSI HETOJHBIMM, MX
OTOpPaKOBBIBAIOT.

Koutpoabhnbie kanuopbl K-I1P v K-HE tipenna3zHadyeHsbl 711 KOHTPOJIsl pado-
YuX KaIUOpoB-ck00, COOTBETCTBEHHO TpoxoaHoro IIP u nenpoxonunoro HE, B mpo-
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[[ECCe UX M3TOTOBJICHHS. ITO OOYCIOBICHO CIOKHOCTHIO M3MEPEHUS EeHCTBUTEIb-
HBIX pa3MepoB ckoO yHuBepcanbHbiMU CH. Kpome TOro KOHTpOJIbHBIE KaJIUOPHI
K-IIP v K-HE ucniofib3y1oT JjIsi HACTPOUKH PETyIHpyeMbIX KaIMOpOB-CKOO Ha pas-
Mep. s KoHTpoJdsi u3HOca paboumx KamuOpoB-CKOO B Mpoliecce SKCIUTyaTaluu
CIIy>KaT KOHTpoJibHbIe KanuOpbl K-H, KOTOphIE SBIAIOTCA HEMpoXoAaHbIMU. llenb
KoHTpoutst kKanuOpamu KH — u3baTue u3 3KCIUTyaTanuu Kannopos-ckoo I1P, pazmepsl
KOTOPBIX JIOCTUTIIM TPaHUIIbI U3HOCA. JlefCTBUTENbHBIC pa3Mephl KaTuOpOB-IIPOOOK B
IIPOLIECCE UX U3TOTOBJICHHS ONPEACIISIIOT C MOMOIIBIO YHUBEpcanbHbIX CU, B CBsI3H C
YeM KOHTPOJIbHBIE KaIUOPhl K HUM HE U3TOTABIUBAIOT.

Bunbl, HauMeHOBaHUs, YCIOBHbIE 0003HAYEHUS, a TAKKE KOHCTPYKTUBHBIC CXe-
MBI KQJIMOPOB ISl KOHTPOJIS TJIAJKUX IIIMHIPUYECKUX JETaNe U MpaBuiia UX MpH-
MeHnenus ycranoBieHbl ['OCT 24851.

KoHTponpe pazMepoB OTBEpPCTUN NPOU3BOIAT MPOXOAHBIMU M HEMPOXOJHBIMU
KanuOpaMu-npookamu (tadi. 54).

54. IlepedeHb u KpaTKas XapaKTEpPUCTUKA TJIAJKUX KaTHOPOB-IPOOOK

JlnanazoH KOHTPOJIUPYEMBIX HanmenoBanue rioagkux Pernamentupyto-
pa3MepoB, MM KaJIMOPOB-TIPOOOK it [OCT
Cs. 1 o 6 JIByCTOpOHHUE CO BCTaBKaAMU 14807
Cs. 3 10 50 JIBycTOpOHHUE CO BCTaBKaMH 14810
Co. 610 50 sonponmant sertsan 14811
Co BcTaBKaMH:
— OPOXOAHBIE 14812
CB. 350 10 75 — HETpOXOJHbIe 14813
HenpoxoaHsie ¢ HENMOIHBIMA BCTaBKaAMHU 14814
C Hacankamu:
C. 50 10 100 ~ MIPOXOMHAIE 14817
— HENPOXOIHEIE 14818
HenpoxoaHblie ¢ HEMOTHBIMU HaCaAKAMH 14819
Cs. 100 o 160 [IpoxoiHbIE HEMOJIHBIE ITAMIIOBAHHbBIE 14820
Cs. 75 mo 160 HenpoxoaHsle HENOIHBIE IITAMIIOBAHHBIE 14821
Cs. 100 mo 300 [IpoxoaHbie HETIOTHBIE 14822
Cs. 75 o 300 Henpoxoaubie HeMOTHBIE 14823

JIJ1st KOHTPOJIS BaJIOB B OCHOBHOM IPUMEHSIOT KaIHOPBI B BUE CKOO (Tabm. 55).
Kanmubpsl B BuIe KOJIEI TPUMEHSIOT TOJIBKO B 0CO00 OTBETCTBEHHBIX CIIydasx, KOrja
TpeOyeTCss KOHTPOJIUPOBATh OTKJIOHCHHS OT IMJIMHJIPUYHOCTH (OCOOCHHO TP HAJIHU-
YUHU OTPAHKHU, UMEIoMIeH (hOpPMY TICEBIOOKPYKHOCTH).
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55. IlepeueHp u KpaTKasi XapaKTEPUCTUKA MIAJIKUX KAIHOPOB-CKOO

JInana3oH KOHTpoOJUpye- HanmenoBanue rimagkux PernamenTtupyto-
MBIX Pa3MepOB, MM KaJIMOPOB-CKOO it [OCT
CocTtaBHbIE OTHOCTOPOHHUE 18358
CB. 1106
CocTaBHbIE ABYCTOPOHHHUE 18358
CB.3 106 JIucToBbie IBYCTOpPOHHHE 18360
JIucToBbIE OTHOCTOPOHHUE 18360
CB.3 1010 JlucToBBIC OTHOCTOPOHHHE C ITACTUHKAMHU 16775
13 TBEPJIOTO CIIaBa (KBAJIUTETHI 6 — 12)
JIncToBbIE OTHOCTOPOHHUE 18360
Cs. 10 1o 100 JlucToBbIe OJHOCTOPOHHHE C IJIACTUHKAMU 16775
13 TBEPJOTIO CIuIaBa (KBAJIUTETOB 6 — 12)
Cs. 10 mo 50 OOHOCTOPOHHME ILITAMIIOBAHHbIE 18367
Cg. 50 1o 180 OAHOCTOPOHHME HITAMIIOBAaHHBIE 18367
JIuctoBble OAHOCTOPOHHME 18360
JIucToBBIC OTHOCTOPOHHHME C ITACTUHKAMHU 16775
Cs. 100 oo 180 13 TBEPJIOTO CIuIaBa (KBAJIUTETHI 6 — 12)
JlucToBbIE OTHOCTOPOHHUE CO CMEHHBIMU 18365
ryokamu

Cy1iecTByeT HECKOJIbKO BapUaHTOB UCIIOJHEHUS TJIAJIKUX KaluOpOB: OJHOMpE-
JIENbHBIC W JABYXIPEICIbHBIC; TBYXMPEICIbHBIC B CBOIO OUYepeah MOTYT OBITh OJTHO-
CTOPOHHUMU (B OCHOBHOM CKOOBI) U JABYCTOPOHHUMH. OFHOIpEeIbHBIC MPOOKU U
CKOOBI MPUMEHSIOT MPEUMYIIECTBEHHO MPU KOHTPOJIE OTHOCUTEIHHO OOJBIINX pa3-
MepoB JieTaneil. [[BycTopoHHHE KamuOpbl HECKOIBKO YCKOPSIOT KOHTPOJIb, HO OHHU
MPEAYyCMOTPEHBI JUIIh A1 pa3mMepoB 1...10 MM (kanuOpbi-ckoObl) u 1...50 MM (ka-
TUOpBI-poOKH). OTHOCTOPOHHUE JBYXIIPEACIbHBIC KaTMOPhl KOMITAKTHEE, JICHIEBIIE,
BJIBO€ YCKOPSIIOT KOHTPOJIb, a MIOTOMY PEKOMEHAYIOTCS K Hanbosee MUPOKOMY TpH-
MEHEHHUIO.

KOHCTPpYKTUBHO TIaIkue KaJauOpbI-CKOOBI BHITIOJIHSIOT PETYJIHUPYEMbIMU U He-
peryiupyeMbIiMu. PerynupyemMbie Kaauopbl-CKOOBI TOPOKE U MEHEE KECTKH, YEM He-
peryaupyeMble, HO MOTYT OBITh MIEPEHACTPOCHBI B HEKOTOPOM HHTEPBAJIC Pa3MEPOB,
K TOMY € OHH JIOITyCKalOT OBICTPOE BOCCTAHOBJIIEHHE pa3Mepa, MOTEPSHHOTO M3-32a
W3HAIIMBaHUs pabouyux moBepxHocTeil. Heperynupyembie kaiuOpbl 060jee TOUHBI U
JIEIIEBHI, YEM PETYIUPYEMBIE.

JInst cCHIDKEeHUS 3aTpaT Ha KaTuOpbl CTPEMSITCSL YBEJIMUUTh UX U3HOCOCTOMKOCTD.
J1J1st 5TOTO M3rOTaBIMBAIOT CKOOBI JINCTOBBIE U MTPOOKH, OCHAIIIEHHBIE TBEPIBIM CILJIa-
BOM, U3HOCOCTOUKOCTh KOTOPBIX B 50 — 150 pa3 Gosbiiie M3HOCOCTOMKOCTH CTAlbHBIX
KanuopoB U B 25 — 40 pa3 60JbI11e H3HOCOCTOMKOCTH XPOMUPOBAHHBIX KAIUOPOB MpU
MOBBIIIEHUN CTOUMOCTH TOJBKO B 3 — 5 pa3.
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6.3.2. Pacuet npeaenbHbIX U UCTIOTHUTEIBHBIX Pa3MepOB KaauOpoB

Jlommycku ¥ KOOpAMHATHI CepeArH TOJieH IOMYyCKOB IJIaJKUX pabouyux U KOH-
TPOJBHBIX KaTHOpOB HOpMHpoOBaHbl st pasmepoB g0 500 mm (I'OCT 24853)
(Tabmn. 56) u ms pazmepos (500...3150) mm (I'OCT 24852).

KoopanHatel cepeuH nojei A0IyCKOB KalIMOpPOB OTCUUTHIBAIOT OT COOTBETCT-
BYIOILLUX MPEAENbHBIX pa3MepoB uzaenui (tadma. 57). Tak, KOOpAUHATHI CEpeANH TO-
Jieil JOMYCKOB MPOXOIHBIX KaTUOPOB JJIsl OTBEPCTHI OTCUMUTHIBAIOT OT HAUMEHBIIIETO
IpeleNbHOTO pa3Mepa OTBEPCTHUS, a HEMPOXOJIHBIX KaIUOPOB — OT HaMWOOJIBIIETO
peAenbHOro pasmepa orBepcTusi. COOTBETCTBEHHO, KOOPAMHATHI CEPENUH MOJEi
JIOITYCKOB TMPOXOHBIX KAJIUOPOB /JIs BAJIOB U KOHTPKAIMOPOB K HUM OTCUHUTHIBAIOT
OT HamOOJBIIETO MPEACIHHOTO pa3Mepa Bajia, a HEMPOXOJHBIX KAaTHOpPOB — OT HaW-
MEHBLIET0 MPEAEIbHOIO pa3Mepa Baja.

Tak Kak IpOXOJHbIE KAIUOPBI B MPOLIECCE IKCIUTYyATAllMH M3HAIUIUBAKOTCS, IS
HUX, KpOME€ JOMyCKa Ha H3rOTOBJEHHUE, MpelyCcMaTpPUBAETCs IOMYCK Ha H3HOC.
s pazmepoB 10 500 mm uzHOC KanubpoB IIP ¢ nomyckoMm 10 IT8 BKIOYNUTEIHLHO
MO>KET BBIXOJIMTH 3a TPAHMUILY TOJISI IOMyCKa JeTalu Ha BeIU4uHy Y juist mpoOok u Y;
s cko0; s kanubpos IIP ¢ nomyckamu ot IT9 no IT17 u3HOC OrpaHUYHBACTCS
HAuOOJBIITUM TPEEIbHBIM Pa3MEpPOM Balla WJIM HAWMEHBIIUM TPEAEIbHBIM pa3Mme-
pPOM OTBEpCTHS, T. €. B 3TOM cityyae ¥ =Y; = 0.

JI1st KoMIIeHCauuy MOTPEMIHOCTEN NpHU KOHTpOJIE KanuOpaMu OOJIbIIMX pa3Me-
poB (6onee 180 MM) mpeaycMOTpeHa 30HA HAJAEKHOCTH. [Ipu HamM4uu 3TOWM 30HBI
0JIe JTOMyCKa HEMPOXOJHOro KanuOpa M IpaHHIla rapaHTUPOBAHHOIO M3HOCA C/BU-
raroTCsl BHYTPb MOJIA JOMyCKa HA M3TOTOBJICHUE JIETATU HA BETUYMHY & JUIsl TPOOOK
U aq AJi CKOO. DTO MPUBOJIUT K TOMY, YTO B 3aBUCHUMOCTH OT KBAJIUTETA MPOU3BO/I-
CTBEHHBIM JOMYCK OKa3biBaeTcsi MeHblle 3aaaHHoro Ha (10...40) %. Ognako npu
CPaBHHUTEIHHO OONBIINX JOMYCKaX TaKUe MCKAXEHHs] HE OYEHb CYIIECTBEHHO CHH-
KAIOT YKOHOMUYECKUE NTOKA3ATENIN U3IETHS.

Pacuer npenenbHbIX pa3MepoB KaIMOPOB BBINOJHAIOT MO (opmynaMm Tadn. 58.
UcnonuurtenbHbie pa3Mepbl pabOUnX MOBEPXHOCTEH KaauOpoB (pa3sMephl, MPOCTaB-
JsieMble Ha YyepTekaxX KaauOpoB) Ha3HAYAIOT TaK, YTOOBI BECh JOMYCK Ha M3rOTOBJIE-
Hue ObUT HApaBJeH «B Teyoy» KanuOpa. st 3Toro 3a HOMUHAJIBHBIN pa3Mep Kaauo-
pa-npoOKK MPUHUMAIOT €r0 HauOOJBIINN MPEJETbHBIA pa3Mep, a OTKIOHEHUS MPH-
HUMAIOT paBHbIMHU: es = 0, ei =— H vy ei = — H,; 30 HOMUHAIIbHBIN pa3Mep Kaiuo-
pa-ckoObl TPUHHUMAIOT €r0 HAUMEHBILINI MpenelbHBIA pa3Mep, a OTKIOHCHHS —
EI=0,ES =+ H; (cM. Tabi. 58).
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56. Jlonycku 1 KOOpJAMHATHI CEPEUH MOJIEN JOMYCKOB KAIMOPOB, MKM

(I'OCT 24853)
KBanu- HNHurepBainsl pasmMepoB, MM
TET P
HOIYE | 05 0snauenne © = = A b 53 § % gzgﬁf
wa g = 2 2 2 S & c:,( kanmopa
3qe- . e c | = | 2|3 | & ||
i 2 5 g 4| 8| 8| 8| 8] &8
Z 1 1,5 | 1,5 ] 2 2 [ 25|25 | 3 4
1 1 1 1,5 | 1,5 | 2 2 3 3
Z1 1,5 2 2 [ 25| 3 |35 | 4 5 6
6 Y1 15 1,5 | 1,5 2 3 3 3 4 4
H 12 1,5 [ 1,5 2 | 25|25 3 4 5 ITI
Hi 2 25 | 25| 3 4 4 5 6 8 IT2
Hp 0,8 1 1 12 |15 15| 2 | 25| 35| IT1
Z, Z 1,5 2 2 [ 25| 3 |35 | 4 5
Y, Y: 15 1,5 | 1,5 2 3 3 3 4
! H, H; 2 25 | 25| 3 4 4 5 IT2
Hp 0,8 1 1 12 15|15 2 |25 35| IT1
Z, 7 2 3 3 4 5 6 7 8 9
Y, Y 3 3 3 4 4 5 5 6
8 H 2 25 | 25| 3 4 4 5 IT2
Hi 3 4 4 5 6 7 8 10 | 12 | IT3
Hp 121 1,5 | 1,5 2 |25 )25 ] 3 4 5 ITI
Z,Z 5 6 7 8 9 11| 13 | 15 | 18
Y,Y; 0 0 0 0 0 0 0 0
9 H 2 25 | 25| 3 4 4 8 IT2
Hi 3 4 4 5 6 8 10 | 12 | IT3
Hp 12 15 | 1,5 2 | 25|25 3 4 5 IT1
Z,Z 5 6 7 8 9 11 | 13 | 15 | 18
Y, Y: 0 0 0 0 0 0 0
10 H 2 25 | 25| 3 4 5 6 8 IT2
Hi 3 4 4 5 6 8 10 | 12 | IT3
Hp 12 1,5 [ 1,5 2 | 25|25 3 4 5 ITI

IIpumeuanus: 1. Uncnoble 3HaUeHUs cTaHAApTHBIX JomyckoB — 1o I'OCT 25346.
2. O603HaYeHNS TOMMYCKOB U KOOPAWHAT CEPEANH TMOJIeH JOMyCKOB paciuupoBaHbl B Ta0I. 57.
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57. CxeMbl pacroIoKEHUs TOJIeH JOITYCKOB KaTUOPOB JJII HOMUHAJIBHBIX

pazmepoB a0 180 mm ( 'OCT 24853)

Kontponu-
pyemsbiit  |[KBanuter .
CXxeMbl IoJIel TOIyCKOB KanOpOB
napamerp
P -HE
T T I HempoxoaHasi CTOpoHa
1 e |
6 8 B~ / § P _IIP IIpoxonHas ctopoHa
Q / | 74 A /
, N Lz
0 £ T I'panuna nu3xnoca
= S
= Q S~
Q
a,
2 =
5 ] p‘,” E HenpoxoaHasi cTopoHa
‘ _‘ 7/ /X
/ % [TpoxoaHas CTOpOHa
9-17 3| &~ / ' P—H)}I’ | /
v/ /
Q ﬁ N ke - ['panuiia u3noca
Q T
N a
QU
Q y Ty K_H =y I'panuna
= . == H3HOCa
N PPNy KoIPy
638 = | ez E +—\  [IpoxoaHas
B g T s =3 CTOpOoHa
| - KP/_’/’f_ - YKCHEY  Henpoxonmas
£ %“ = 3 ] CTOpOHa
Q = = =
=
<
M
N
N R N
= Ty K-H =Ty TI'panuna
S P_TIP j | === mmoca
o 17 | / A x 31\ [Ipoxonuas
- 5| & i‘ o K-11P f‘ CTOpOHA
Q P-HE ¢ T P
= !(_HE‘_ I HenpoxomHas
£ N ax R CTOpOHA
Q T T o= =

[Ipumeuanne. Ha cxemax TpHHSATH Cienyioniue 0003HAYCHUS: Dy @iy — HAUOOIBITUIN TpEIETHHBIN
pasMep COOTBETCTBEHHO OTBEPCTHSI U Bana; Dyiyy iy — HANMEHBITNHN TIPEETHHBIA pa3Mep COOTBETCTBEH-
HO oTBepcTHs U Bana; T — momyck oTBepcTus uinu Bana; H, H; — 1omyck Ha U3rOTOBICHHE KaluOpPOB CO-
OTBETCTBEHHO JUIsl OTBEpCTHs U Bana; H, — 10IyCcK Ha N3rOTOBJIEHUE KOHTPOJIBLHBIX KanuoOpoB; Z, Z; — Ko-
OpJIMHATA CEePEIUHBI TOJS JOIyCKa MPOXOoAHOro kanmoOpa; ¥, ¥; — JomycTuMbiil BBIXOJ pa3Mepa H3HO-
IICHHOTO MPOXOJIHOTO KaJTuOpa 3a TPaHuIly MOJIs JOMYCKa COOTBETCTBEHHO OTBEPCTHUS U BaJa.
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58. ®opMyJIbl AJ1s pacyeTa UCTIOJTHUTEIbHBIX
pasmepoB KanuOpoB ¢ pazmepamu 10 180 mm (I'OCT 24853)

Pabounii kanubp KontpomnbHblii kanudp
Kamubp
pasmep ei, ES* pasmep ei*
' |mpoxoxaHas ctopoHa HoBasg | Dy, +Z + H/2 —H ~ ~
=~
:5; NPOXOJIHAsl CTOPOHA
@ Dypin =Y - - -
S |u3HOIIECHHAs
xR
5 |HenmpoxoaHas cTopoHa Dpax + H/2 —H - -
. |TPOXOTHAs CTOPOHA HOBas dnax—-Z1-Hq1/2 +H, dnax —Z1+H,/2 | —H),
]
S |mpoxojHas cTOpoHa
- d +Y,+H,/2 -
; M3HOLIEHHAS Amax + Y1 max T 71 »/
=
HETIPOXOIHASI CTOPOHA dpin —Hq/2 +H, Aonin — Hp/2 —H,

[Ipumeuanne. Pa3mepsl OKpyTIISIOT 10 HENOT0 MUKPOMETPa B CTOPOHY YMEHBIIICHHUS TIPOU3BOJICTBEHHOTO
JIOITyCKa.
* — Bropoe OTKIIOHEHHE TT0JIS IOy CKa KaaTnuopa paBHO HYIIIO.

6.3.3. Texuuueckue TpeOOBaHUS K KanOpam

Texanueckue TpeOOBaHUS K TIAJKUM HEPETYIUPYEMBIM KaIHOpaM OTpeIeTICHBI
I'OCT 2015. YcTraHOBIIEHBI:

— KOHCTPYKTHUBHBIC OTIMYMS MPOXOJHBIX M HEMPOXOAHBIX KATHOPOB WU CTO-
POH KauOpOB;

— Marepuan geTtanei KaiuOpos;

— BUJ] IOKPBITUS U TPEOOBAaHUS K TIOKPHITHIO pa00OUYNX MOBEPXHOCTEH KaIHOPOB;

— TBEPJOCTh PabOYMX TMOBEPXHOCTEH, MOBEPXHOCTEH 3aXOIHBIX U BBIXOIHBIX
dacok (tabi. 59);

59. TBepaocTh paboUMX MOBEPXHOCTEHN, TOBEPXHOCTEH 3aXO0HBIX
U BBIXOAHBIX (hacok rmankux kammopos ('OCT 2015)

HaumeHnoBaHue u XxapakTepucTrka Kaauopa Teepnocts, HRC
Kanubpsi-npodku quametpom 10 1 Mmm 57...63
KanuOpbI-npoOKu ¢ XpOMOBBIM MOKPHITHEM 57...65

OcranpHble KaTuOpbI 59...65
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— YHCIIOBBIC 3HAUEHUS MapameTpa IepoxoBaTocTu Ra pabodmx moBepxHOCTEH
KaJMOpOB, MOBEPXHOCTEH 3aXOJHBIX U BBIXOJHBIX (haCOK, KOHYCOB XBOCTOBHKOB
BCTABOK W OTBEpCTUH pydek (Tadi. 60);

— OTKJIOHEHMsSI OT KOHYCHOCTHM KOHMYECKHX naeraned mnpobok (+A479/2 no
I'OCT 8908);

— HEYKA3aHHBIE MPEIEIIbHBIE OTKIOHEHHS pa3MepoB: otBepctuil — H14, BanoB —
hl4, ocranpHbx + t,/2.

60. [TapameTtp mepoxoBaroctu Ra padbounx nosepxHoctei kanubdbpos ('OCT 2015)

Bun KBanurer koHTpOIMIpYEMOTO [Tapamerp Ra, MKM, Ui [MaMETPOB, MM
Kamopa OTBEPCTHSI HJIA BaJia ot 0,1 10 100 cB. 100 mo 350
6 0,04 0,08
7-9 0,08
KanuGp-npobdka 0,16
10-12 0,16
13 u rpy0ee 0,32 0,32
6-9 0,08
0,16
Kanubp-cxoba 10-12 0,16
13 u rpy0ee 0,32 0,32
KonTposnbhblii 6-9 0,04 0,08
Kanuop 10 u rpy6ee 0,08 0,16

[Mpumeuanue. LllepoxoBaTocTh MOBEPXHOCTEH 3aXOAHBIX M BBIXOJHBIX (acoOK, KOHYCOB XBOCTOBHUKOB —
Ra < 1,25 MKM; KOHYCOB OTBEpCTUl pyuek — Ra < 2,5 MkM.

TpeboBaHuss Kk TOYHOCTH (GOpMBI pPabOUYUX TMOBEPXHOCTEH OMNpeesIeHbI
I'OCT 24852 n 24853.

[{enTpoBbie oTBEpCTHS KaauOpoB mpoOok BeimonHA0T o ['OCT 14034.

B kypcoBoii paboTe BbIOMpAIOT KOHCTPYKLHH, PACCUMUTHIBAIOT NpPEIEIbHBIE U
UCIIOJIHUTENbHBIE pa3Mephl IIaJKUX KaaTuOpoB JIJIsi KOHTPOJIS JeTanei 3aJaHHOTO COo-
€MHEHMS], BBINOJHAIOT pabouyne 4epTeku KanuOpa-mpoOKU M KamuOpa-ckoObl (10
YKa3aHUIO MPENO0IaBaTelIs).

[IpoBepouHBIil pacueT UCIOJHUTEIbHBIX U BbIOOP KOHCTPYKTHUBHBIX Pa3MepOB
INIaJKUX KaJIMOpOB M UX JAeTajied BBINOJHAIOT ¢ noMouibio 9BM mno mporpammam
«PROBKA», «SKOBAY, anroputmMbl KOTOPBIX IPUBEIEHBI B IPUII0KEHUAX 15, 16.

Hcxonnwie nannubie 175 padotsl Ha DBM:

— HOMUHAJIbHBIN pa3mep otBepctus (D) wiu Bana (d);

— BEpXHEe MpeaenbHoe OTKI0OHeHue oTBepetus (ES) nnu Bana (es);

— HWDKHEE MpeJielibHOe OTKIIOHeHue oTtBepetus (EI) wiu Bana (ei);

— KBQJIUTET pa3Mepa.

3afaHue BBIMOJIHAIOT B MOCIEI0BATEIbHOCTH, COOTBETCTBYIOIICH MPUBOAUMOMY
HIKE npumepy 23.
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Ilpumep 23

Heobxoaumo paccuuTath HpeneiabHble M MUCIOJHUTEIBHBIE pa3Mepbl pabodnx
KaJauOpoB IS KOHTPOJIA neTanedl coenuueHus J55HS/js7, a Takke KOHTPOJIBHBIX
KaJIMOPOB JJIs1 KOHTPOJISI pa3MepOB KaTHMOPOB-CKOO.

— ITo T'OCT 25347 [8] HaxoguM mpelielbHbIE OTKJIOHEHHUS KOHTPOIUPYEMBIX
otBepctus U Bana: ES =+ 46 mxm; EI = 0; es =+ 15 MkM; ei = — 15 MKM.

— Ctpoum cxeMy 1oJiel JOMyCKOB OTBEPCTHS U Baia (puc. 53).
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Puc. 53. Cxemsl moseii JomycKoB KaaruOpoB sl KOHTPOJIS aeraieit coenunenus S55SHS/js7

— ITo Tabn. 56 mis orBepctust J55HS onpenensieM 3HaAUYSHUS JJOIYCKOB U KOOP-
JIMHAT CEpEeMH TMOJIeH JOMYyCKOB KanuOpoB-npobok: H = 5 MkMm, Z =7 MM, ¥ = 5 MKM;
KanmuOpoB-ck0O U KOHTpKanuOpoB k HuM: H; =5 MM, Z; =4 MxMm, Y; = 3 Mk,
H, =2 mxm.

— CTpouM cXeMBbI pacoIoKEeHU MOJIeH T0IMyCKOB KaauOpoB (cM. puc. 53).

— PaccuuThiBaeM npenienbHble pa3Mepbl OTBEPCTHS U BaJa:

D,...=D + ES =55,046 mm; D,,;, =D + EI=55,0 mm;

dpix=d+es=55015mm; d,in=d+ ei =54,985 mm.

— PaccumntpiBaeM mpenenbHbIEe U UCIOJHUTEIBHBIE pa3Mephl KaluOpPOB-TIPOOOK
(cm. Tabi. 58):
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HauOOJIBIINI pa3Mep MPOXOIHOI0 HOBOT'O KaauOpa-npoOKu

IIP, .= D,,;, +Z + H/2 = 55,000 + 0,007 + 0,005/2 = 55, 0095 mm;
HAaUMEHBIIUN pa3Mep MPOXOIHOTO HOBOTO KaauOpa-mpoOKu

IIP,;, = D, + Z - H/2 = 55,000 + 0,007 — 0,005/2 = 55, 0045 mm;
HAaWMEHBIITUN pa3Mep U3HOIIEHHOTO MPOXOIHOTO KaIHOpa-nmpooKu

IIP,;, = Dy, — Y = 55,000 — 0,005 = 54, 995 mm.

Ecnmu kanuGp-npobka I1TP nmeeT yKazaHHBIN WM MEHBIINN pa3Mep, ero Hy»KHO
U3BATH U3 DKCIUTyaTaIiH.
Haubonbiuit pazmep HEMPOXOAHOTO HOBOTO KaJIMOpa-MmpooKu

HE,,,. = D,,. + H/2=155,046 + 0,005/2 = 55, 0485 mm.
HauMeHnbinii pazmMep HEMPOXOIHOTO HOBOTO KaluOpa-nmpoOKu
HE,,;, = D,,,.— H/2 =55,046 — 0,005/2 = 55, 0435 mMm.
HcnionHuTenbHbIE pa3Mepbl KauOpoB-MpoOoK:

npoxoHoM — 55,0095_ gos MM, OKpyraeHHbIN — 55,010 gos MM;
HenpoxoaHou — 55,0485_ gps MM, OKpYTIeHHBIN — 55,048_) 095 MM.

— PaccunteiBaeM npeenbHbIe U UCIIOTHUTEIbHBIE pa3Mephbl KATHOPOB-CKOO:
HAaUMEHBIIUN pa3Mep NPOXOJHOTO HOBOTO KalnuOpa-cKoObI

I1P,,;, = dy.— Z;— Hy2 = 55,015 - 0,004 — 0,005/2 = 55, 0085 mwm;
HauOOJBIIUHN pa3Mep MPOXOTHOTO HOBOTO KaIHOpa-cKOObI

1P, =dy;—Z; + H/2 =55,015-0,004 + 0,005/2 = 55, 0135 mm;
HanOOJBIINHI pa3Mep U3HOIIEHHOIO MPOXOAHOTO KanuOpa-cKoOb
P, = d e+ Y =55,015+ 0,003 =55, 018 mm.

Ecmm xanmubp-ckoba IIP wmeeT yka3aHHBIM WM OOJBIIUN pa3Mep, ero Hy»KHO
U3BATH U3 DKCIUTYaTallUH.
Haubomnbimuii pazmMep HEMPOXOAHOTO KaIuOpa-cKOObI

HE,, .. = dyin + H/2 = 54,985 1+ 0,005/2 = 54, 9875 mm.
Haumenpimmii pazmep HEMIPOXOTHOTO KaIHOpa-CKOOBI
HE,;, = dyin — Hy/2 = 54,985 — 0,005/2 = 54, 9825 mm.

HcnionauTenbHbIE pa3Mepsl KaTMOPOB-CKOO:

+0,005 +0,005 .

MM, OKpYTJIeHHBIN — 55,008 MM
+0,005

npoxoaHoit — 55,0085

+0,005

HenpoxogHou — 54,9825 MM, OKpYTJIEHHBIN — 54,983 MM.
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— BriOupaem KOHCTPYKIIMH KaTuOPOB:
IUTSE KOHTPOJISL OTBepCTHs & 55 MM 110 Tab:1. 54 BeIOMpaeM KaauOpBI-IPOOKH C
Hacaakamu 110 'OCT 14815 u 14816;
JUTSE KOHTPOJIS Bayia & 55 MM 1o Tabir. 55 BeIOMpaeM JIMCTOBYIO OJTHOCTOPOH-
HIOI0 Kannop-ckoOy mo 'OCT 18360.
— C momomsro 9BM 1o mporpammam «PROBKA», « SKOBA» BbIOMpaem KOH-
CTPYKTUBHBIE pa3Mephl KaTuOPOB-MPOOOK U KaTHOPOB-CKOO.
— Ilo Tabn. 56, 58, 59 ycranaBnuBaem TpeOOBaHUSI K TOUHOCTU (POPMBI, IIEPO-
XOBaTOCTH U TBEPJIOCTH PabOYHMX MOBEPXHOCTEH KaInOpOB.
— BeInosnHseM yepTexu KanuOpoB-nmpoOoK B cOope U Kaaudpa-cKoObl, yKa3bIBas
Ha YepTexKax UCHOJIHUTEIbHbIE pa3Mephl KaTuOpOB, TpeOOBaHUS K TOYHOCTH (POPMBI,
IIEPOXOBATOCTH U TBEPAOCTU UX pabOUUX OBEPXHOCTEM.
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OCHOBHBIE HCITOJIb30BAHHBIE TOHATHSA
(TJTOCCAPUI)

baza — snemeHT neranu (WK BBIOJHAIONINE Ty e (PYHKIUIO COYETaHUS dJie-
MEHTOB), [10 OTHOIIEHUIO K KOTOPOU 3a/laeTcsl AOMYCK PACHOJIOKEHUS] WIN CymMMap-
HBIM TOTYCK (POPMBI M PACIIOJIOKEHUSI PACCMATPUBAEMOTO JIEMEHTA, a TaKXKe OIpe-
nensiercs coorBercTBytomee oTkioHeHue (I'OCT 24642).

Ban — TepMuH, yCIOBHO NPUMEHSIEMBIN 111 0003HAYEHUSI HAPY>KHBIX 3JIEMEH-
TOB [eTalcii, BKIIOYAs M HELAINHIPHIECKHE YIEMCHTHI .

Bepxnee omknonenue (ES, es) — anreOpanueckasi pa3HOCTh MEXKIy HanOOJIb-
[IUM MPEAEIbHBIM U COOTBETCTBYIOIIMM HOMUHAIIBHBIM pa3MeEpaMu.

B3aumozamenaemocms — CBOMCTBO HU3Aenuid (MalIMH, IPUOOPOB, MEXAHU3MOB
U T.1.), UX YaCTeH WJIM JPYTUX BUIOB MPOIYKIHH (CHIPhS, MATEPUAIIOB, MOIyhadpu-
KaToB U T.[l.), PABHOLICHHO 3aMEHSITh MPHU UCMHOJb30BAHUM JIIOOOU M3 MHOXKECTBA K-
3eMIUISIPOB U3JICIINNA, UX YaCTEN WU MHON MPOAYKIIUU OJHOTHUITHBIM 3K3EMILISPOM.

Heiicmeumenvuwtii pazmep — pa3mep dJIEMEHTA, YCTAHOBICHHBIN U3MEPEHUEM.

Jlonyck pazmepa T — pa3HOCTb MEX]ly HAaUOOJIBIIIMM M HAUMEHBIIINM MPEIeITb-
HBIMH pa3MepamMu Wi anredpanydeckasl pa3HOCTh MEXKy BEPXHUM U HUKHUM OTKJIO-
HEHUSMHU.

3azop S — pa3HOCTh MEXK]Ly pa3MepaMu OTBEPCTHS U Bajla 10 COOPKH, €CIU pa3-
Mep OTBEpCTHs 00JIbIIIE pa3Mepa Bajia.

H3zmepenue ¢husuueckoit éequuunsl — COBOKYITHOCTh ONEpaIMil MO MPUMEHE-
HUIO TEXHUUYECKOTO CPEJICTBA, XPAHAIIETO eAMHUITY (PU3MUECKONW BEIMYHUHBI, 0OecTe-
YUBAIOIMX HAXOXKJIEHWE COOTHOIIEHHUS (B SIBHOM WJIM HESIBHOM BHUJE) M3MEpPSIEMOM
BEJIMYUHEI C €€ €UHULICH U MoJTydeHue 3HaueHus 3Toi Benuuunbl (PMI™ 29-99).

Konumpons — niporiecc omnpeieseHusi COOTBETCTBUS 3HAUCHUS MMapaMmeTpa u3Jie-
JIUSl yCTAHOBIIGHHBIM TPeOOBAaHUAM UM HOPMaM.

Haubonvwmuit npedenvuslii pazmep — HanuOOJIBIINKN TOITYCTUMBINA pa3Mep.

Haumenvuiuii npedenvHulii pazmep — HAMMEHBIINN JOMYCTUMBIN pa3Mep.

Hamsaz N — pa3HOCTh MEXIy pa3MepaMH Bajla M OTBEPCTHS 10 COOPKH, €CIU
pa3mep Baja 00Jblle pa3Mepa OTBEPCTHS.

Husicnee omknonenue (EI, ei) — anreOpanveckasi pa3HOCTh MEXKIy HAaWMEHb-
[IUM MPEJETbHBIM U COOTBETCTBYIOIIMM HOMUHAJIBHBIM pa3MepaMu.

Homunansnwtii pazmep — pasmep, OTHOCUTEIBHO KOTOPOI'O OMpPEEIsIIOTCS
OTKJIOHEHHS.

Hynegasa nunusa — nuHUS, COOTBETCTBYIOIIAs HOMHHAIBHOMY pa3Mepy, OT KO-
TOPON OTKJIA/BIBAIOTCS OTKJIOHEHUS Pa3MEPOB MPHU IpaPUUIECcKOM HU300paKEHUH TI0-
JIEd JOMYCKOB U MOCAJIOK.

* 3nech u gaiee mo I'OCT 25346.
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OcnoeHoe omK10HeHue — OJIHO U3 JBYX TpECibHBIX OTKIOHEHUHU (BepxHEe
WM HIDKHEE), OMpEACIIIoniee IMOJI0KEHUE IO JOMyCKa OTHOCHUTEIIBHO HYJIEBOM
JUHUU. 32 OCHOBHOE IIPUHATO OTKJIOHEHUE, OJIKaiIIee K HyJI€BOH JTMHUU.

Omeepcmue — TEPMUH, YCIOBHO ITPUMEHSIEMBIN 111 0003HAYEHUS BHYTPEHHHUX
DJIEMEHTOB JIeTajIeH, BKIIOYasi U HEIMIMHAPUIECKUE FIIEMEHTHI.

Ilone oonycka — noine, orpaHUYECHHOE HAMOOIBIIMM M HAUMEHBIITUM TPEACIb-
HBIMH pa3MepaMu U OTNPEACIIIEeMOe BETMUYUHON JTOMYCKa U €T0 MOJIOKEHUEM OTHOCH-
TETHHO HOMHUHAJLHOTO pa3Mepa.

Ilocaoka — xapakTep COCTUHEHUS IBYX JCTaJICH, ONPEaeIseMblii Pa3HOCTHIO MX
pa3MepoB 10 COOPKHU.

Ilpeoenvnoe omknonenue — anredpanyeckas pasHOCTh MEXKY MpeJeIbHbIM U
COOTBETCTBYIOIIMM HOMHUHAJILHBIM pa3Mepamu.

Ilpedenvnvie pazmepvt — 1Ba NPEICIBHO JIOMYCKAEMBIX pa3Mepa, MEXIY KOTO-
PBIMH JIOJDKEH HaXOIUTBhCSA WJIM KOTOPBIM MOKET OBITh PaBEH JCHCTBHUTEIBHBIN
pa3mep.

Ilpuemounsvie cpanuysl — 3HAUYCHUS PA3MEPOB, MO KOTOPHIM MPOU3BOIAUTCS
MIPUEMKA U3ICITUH.

Pazmep — 4KCIIOBOE 3HAYEHUE JIMHEHHOW BETWYUHBI (IMamMeTpa, JJIMHBI U T.]1.) B
BBIOPAHHBIX CIMHHUIIAX H3MEPCHHS.

Pazmep maxkcumyma mamepuana («npoxooHoul npeoen») — TEPMUH, OTHOCS-
IIMICS K TOMY U3 TIPEACIbHBIX pa3MepPOB, KOTOPOMY COOTBETCTBYET OOJIbIITUN 00beM
Marepuana JeTaiu, T.e. HauOOJbIIeMy MPEASTbHOMY pa3Mepy Bajla WM HANMEHbB-
memy npenesbHomy pazmepy orseperus (I'OCT P 53090).

Pazmep munumyma mamepuana («<HenpoxooHoil npeoe») — TEPMUH, OTHOCS-
IIWICS K TOMY U3 MPEACTbHBIX Pa3MEpPOB, KOTOPOMY COOTBETCTBYET MEHBIUN 00beM
Marepuaia JIeTaiu, T.e. HAUMEHBIIIEMY MPEeTbHOMY pa3Mepy Bajia WiIN HauOOJb-
memy npenesnbHoMmy pazmepy otepetus (I'OCT P 53090).

Cpeocmeo uzmepenuii — TEXHUUYECKOE CPEACTBO, MpeAHA3HAYECHHOE ISl U3Me-
peHul, UMEIoIIee HOPMUPOBAHHBIC METPOJIOTHYECKUE XAPAKTEPUCTHKH, BOCIIPOM3-
BOJsIIEe M (WIIH) XpaHsIIee eUHUILy (PU3UIECKON BETUYNHBI, pa3Mep KOTOPOU mpH-
HUMAIOT HEM3MEHHBIM (B Mpejenax YCTAaHOBJICHHOW MOTPEIIHOCTH) B TEUEHUE W3-
BeCTHOT0 nHTepBaja Bpemeru (PMI" 29-99).
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3AK/IIOYEHUE

B yueO6HOM mocoOuu M3N10KeHbl METOJUYECKUE YKAa3aHUS U MPAKTUYECKUE pe-
KOMEHJalMu 110 HanOoJiee BaXXHBIM pa3zesnaM AUCHUIUIMHBI « HopMupoBaHue ToUHO-
CTH M TEXHUYECKUE U3MEPEHUS»: pacyeTy U BbIOOPY MOCAJO0K B INIAJKUX COCIUHEHU-
AX JIeTajed MallvH, B TOM YUCJI€ HOPMUPOBAHUIO TOYHOCTH ITOAIIUITHUKOBBIX y3JI0B;
HA3HAYEHUIO TPEOOBAHMM K TOYHOCTH CJIOKHBIX (IIMOHOYHBIX, NUIMIIEBBIX, PE3b0O-
BbIX) COCIUHEHHUH M UX JeTajei, a Takxke 3yOuaThixX mepefad U KoJec; HOPMHPOBa-
HUIO TOYHOCTH Pa3MEpoB JAeTajeil, OpMbl, paCIOIOKEHUS U IEPOXOBATOCTH UX IO-
BEpXHOCTEW. PaccMOTpeHbl HEKOTOpPBIE BOIMPOCHI METPOJIOrHYECKOro OOecreueHus
IIPOM3BOJICTBA: METOJAMKHU BHIOOpA YHUBEpPCATbHBIX cpeacTB uzMmepenus (CH) nunei-
HBIX pa3MepoB, cxeM U CH OTKIOHEHHI (OpPMBI M PACIIONOKEHUS MMOBEPXHOCTEH;
METOJMKHN pacyeTa MPeJebHbIX M HCIOJHUTEIBHBIX Pa3MepoB KalnuOpOB s KOH-
TPOJI ACTAJICH TJIaJKUX COCTUHECHUN.

Bo Bcex u3M0KEHHBIX B MOCOOMM MaTepuanax MpHUBEACHBbI CCHUIKM Ha JEHCT-
Byromre B P® cranmapTel 1 METOANYECKHE MATEPUAIBI I1I0 UX TPUMEHEHMUIO.

B nocoOun npuBeaeHbl TAKKE MOPSAOK U TPUMEPHI BBHIITOJIHEHHS] TEMAaTHUYECKUX
3a1aHUH, a B IPWIOKEHUSIX — UCXOJHBIE TaHHBIE JUJIS UX BBINOJHEHMS, B TOM YHCIIE
ACKU3BI JETaNel JUIsl pelieHus 3a1a4 pacyeTa 3aBUCUMbIX JIOIYCKOB (OPMBbI, pacrio-
JIOKEHUS U KOOPJAMHUPYIOIIUX Pa3MepoB. B MpUIIOKEHUAX COIEpKATCA U aJIrOpUT-
MBI OPUTHHAIBHBIX MpOTrpamMM, (GparMeHThl CTaHJAPTOB, HEOOXOAUMBIE JUISI HOPMHU-
pPOBaHUSI TOYHOCTH Pa3HOOOPA3HBIX COCIMHEHUN W UX JeTalel, mpuMepsl opopmIe-
HUS TUTYJIBHOI'O JINCTA, aHHOTALWU U JIP.

VYyebHoe mocodbre MOKET ObITh TaKXKe MUCIOJIb30BAHO MPU MOJATOTOBKE OaKaias-
POB M CIELMAIIMCTOB MO pyruM HampasiaeHusM (150700, 190109, 190100, 190600)
U TpUOOpETEHNs 3HAHUM U HABBIKOB, HEOOXOAUMBIX JUIA TPO(HEeCcCHOHATBEHON Aesi-
TEIHHOCTH, CBS3aHHOM C pa3pabOTKON MPOEKTOB M3AEIUN MAIIMHOCTPOCHHUs], pabo-
Yel KOHCTPYKTOPCKOM M TEXHOJOTMYECKOM TOKYMEHTAMU U C METPOJOTMYECKUM
oOecrieyeHrneM MPOU3BOCTBA.
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[MPMJIOXXEHME 1

MCXOJHBIE JAHHBIE K KYPCOBOM PABOTE

II 1.1. UcxoaHble JaHHbIE K 3a1aHUI0 «PacueT u BLIOOP MOCAT0K
€ 3230pPOM B MOJAIIMITHUKAX CKOJIbKEHUSD)

< | Pa3mepsl 1 Ha- |Yacro-| Pabouas

& €pPOX0BaTOCTh

= nandgul, Matepuan RZ. Micut Ipy- |Ta Bpa- | Temrepa-

= MM ’ 3Ka |IICHUs |Typa Moj- Mapxa
2 BKIaabl-| R, n, |wunHEKa | Macua
g d A ENNA BKJIAJbIIA |Hanbl| o «H | vue! t,°C

1 2 3 4 5 6 7 8 9 10 11

1 35 | 35 2,0 3,2 0,4 | 3600 | 30-40 | U-8
2 35 | 35 2,0 3,2 0,5 | 3600 | 30-40 | U-8
3 35 | 40 YyryH 2,0 3,2 ,06 | 3600 | 40-50 | U-12

Cranb 40X
4 35 | 40 AYK-1 2,0 32 0,7 | 3600 | 40—-50 | U-12
5 40 | 40 2,0 3,2 0,4 | 3600 | 30—-40 | U-8
6 40 | 40 2,0 3,2 0,5 | 3600 | 30-40 | U-8
7 50 | 50 3,2 3,2 1,0 | 3200 | 80—-90 | M-8
8 50 | 50 Yyryn Bpomn3za 3,2 3,2 1,2 | 3200 | 80-90 | M-8
9 | 55|50 | C432 BpAX9-4 | 32 6,3 1,4 | 2400 | 80—-90 | M-12
10 | 55 | 50 3,2 6,3 1,4 | 2400 | 80-90 | M-12
11 | 55 | 40 3,2 32 1,5 | 2400 | 70—-80 | M-6
12 | 55 | 55 3,2 3,2 1,5 | 2400 | 70—-80 | M-6
YUyryn
13 | 60 | 50 | Cramns 45 AUC.1 3,2 4,0 2,0 | 2400 | 40-50 | U-12
14 | 60 | 50 3,2 3,2 2,5 | 2400 | 40-50 | U-12
15 | 60 | 60 3,2 3,2 2,5 | 1800 | 40-50 | U-20
16 | 60 | 60 3,2 4,0 2,5 | 1800 | 50-60 | U-20
17 | 60 | 60 3,2 4,0 3,0 | 1800 | 90-95 | M-12
YUyryn
18 | 65 | 65 |Crams20XD . 3,2 32 3,0 | 1800 | 90-95 | M-12
19 | 65 | 60 3,2 32 3,5 | 1600 | 70—-80 | M-6
20 | 65 | 55 3,2 3,2 3,5 | 1600 | 70—-80 | M-6
21 | 70 | 55 3,2 32 40 | 1600 | 85-90 | M-8
22 | 70 | 60 3,2 3,2 40 | 1600 | 85-90 | M-8
23 | 70 | 70 Crainp bponsa 3,2 3,2 40 | 1800 | 50-60 | T-22
18XT'T | bpO®10-1

24 | 75| 75 3,2 32 40 | 1800 | 50-60 | T-22
25 | 75| 75 3,2 3,2 5,0 | 1800 | 70-80 | T-30
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Oxkonuanwue Ta0m. I11.1

1] 2 |3 4 5 6 7 8§ | 9 10 11
26| 75 | 60 32 | 63 | 50 | 1800 | 70-80 | T-30
27| 80 | 70 | Yyrym | Bpomsa | 32 | 63 | 50 | 1200 | 60—70 | T-46
28| 80 |80 | Cu32 |BbpOPLO-1 | 37 6,3 50 | 1200 | 60—70 | T-46
29| 80 | 80 32 | 63 | 7,5 | 1200 | 70-80 | T-46
30| 90 | 50 32 | 32 | 7,5 | 1800 | 50-60 | 1M-20
31 90 | 60 32 | 32 | 75| 1800 | 70-80 | T-22
32| 90 | 70 |Cram 40X :&yj 32 | 32 | 75 | 1200 | 70-80 | T-22
33 90 | 80 _ 32 | 32 | 75| 1200 | 60-70 | T-22
34| 90 | 90 32 | 32 | 50| 1000 | 60—70 | T-30
35| 100 | 90 32 | 40 | 50 | 1000 | 60—70 | T-30
36| 100 | 100 32 | 40 | 50 | 80 | 70-80 | T-30
37| 100 | 90 |Cram 20X® IA{‘}-IIré]}i 32 | 40 |50 80 | 60-70 | T-46
38| 100 | 100 32 | 40 | 80 | 1200 | 70-80 | T-46
39| 100 | 80 32 | 40 | 80 | 1200 | 70-80 | T-46
40| 120 | 75 ] 32 | 32 | 80| 600 | 40-50 | n-12
41| 120 | 90 Bo Opuoggf‘ ol 32 | 32 [ 80 600 | 40-50 | H-12
42| 120 [120] dyrym 32 | 32 | 80 | 800 | 40-50 | U-12
43| 150 | 75 | CU32 . 32 40 |10,0| 800 | 60—70 | T-22
44| 150 | 100 Bpi(;f; o1 32 [ 40 [100] 600 [ 60-70 | T-22
45| 150 | 150 32 | 40 |10,0] 600 | 50-60 | T-22
46| 50 | 25 20 | 32 | 053600 | 60-70 | M-6
47| 50 | 30 20 | 32 | 053600 | 60-70 | M-6
48| 50 | 40 |Cram 40X Zé;y‘i 20 | 32 |05 ] 3600 80-90 | M-12
49| 50 | 50 20 | 32 | 053600 | 80-90 | M-12
50| 60 | 30 20 | 32 | 023600 | 80-90 | M-12

[Mpumeuanune. AYC-1, AUK-1 u AUB-1 — COOTBETCTBEHHO cephli, KOBKUI M BBICOKONPOYHBIA aHTH-

(bpPUKLMOHHBIN YyTYH.
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I1 1.2. UcxoaHble JaHHbIE K 3a1aHUI0 «PacueT ¥ BLIOOP MOCAT0OK C HATATOM»
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IT1 1.3. Ucxoaubie JaHHBIE K 32JaHUIO
«PacyeT n BLIOOP MOCATOK MOJAMIUNHUKOB KAaYeHHUI»

Pa3mepsl koJten Bocnpusmmac- I'py3onoabeMHOCTh
Ne Ne Masl IIOIIHII-
NOAIIMITHUKA, MM IIOAIINITHHUKA Ha3Ha‘-IeHI/Ie
Bapu- | TMOJ- HUKOM Harpys3ka
AdHTa |IIUITHHUKA ANHAMHUYC- | CTATUYCCKaAA TIOAIHITHAKA
d b B Fr Fa ckag Cr,xH| Cor, xH
1 2 3 | 4 6 7 8 9 10
1 200 | 12 | 32 | 10 | 03 - 47 2.7
2 202 15 35 11 0,4 — 5,9 3,5 Omnopa
3 203 | 17 | 40 | 12 | 05 - 7,5 4.4 HATSKHOTO
4 204 20 47 14 0,6 — 10,0 6,3 ponuka
5 205 | 25 | 52 | 15 | 07 - 11,0 7.1
6 | 6206 | 30 | 62 | 16 | 08 - 15,3 10,2
7 6207 | 35 | 72 | 17 | 09 - 20,1 13,9 Oropa
8 | 6208 | 40 | 80 | 18 | 1,0 - 25.6 18,1 Baa
9 | 6209 | 45 | 85 | 19 | 1,1 - 25,7 18.1 pesyKTOpa
10 | 6210 | 50 | 90 | 20 | 12 - 27.5 202
11 | 2305 | 25 | 62 | 17 | 23 - 22,6 14,8
12 | 2306 | 30 | 72 | 19 | 3.1 - 30,2 20,6 Onopa
13 | 2307 | 35 | 80 | 21 | 3.4 | - 34,1 232 paa
14 | 2308 | 40 | 90 | 23 | 41 | - 41,0 28,5 SIERTPO-
ABUTaTCIIsA
15 | 2309 | 45 | 100 | 25 | 5,0 - 56,5 40,7
16 | 52310 | 50 | 110 | 27 | 4.0 - 65,2 47,5
17 | 52311 55 | 120 | 29 | 5,0 - 84.0 62,8 Oropa
18 | 52312 | 60 | 130 | 31 | 6,0 - 100,0 772 Basa
19 | 52313 | 65 | 140 | 33 | 7.0 - 105,0 80,4 pesyKTopa
20 | 52314 | 70 | 150 | 35 | 8,0 - 123,0 97,3
21 | 36211 | 55 | 100 | 21 | 3.0 | 23 41,9 34,9
22 | 36212 | 60 | 110 | 22 | 35 | 25 482 40,1 Oropa
23 | 36214 | 70 | 125 | 24 | 50 | 26 63,0 53,9 Koneca
24 | 36216 | 80 | 140 | 26 | 6,0 | 2,7 73,5 66.6 ABTOMOOHISE
25 | 36217 | 85 | 150 | 28 | 75 | 08 79,0 72,2
26 |636201| 12 | 32 | 10 | 03 | 0,15 5,6 3.4
27 636202 15 | 35 | 11 | 04 | 0,1 6,4 3,9 Oropa
28 |6-36203| 17 | 40 | 12 | 05 | 02 9,0 5.7 Baa
29 [6-36204| 20 | 47 | 14 | 07 | 02 12,3 8,4 pesyKTopa
30 |6-36205] 25 | 52 | 15 | 0.8 | 0,1 13,1 9.2
31 | 7206 | 30 | 62 | 16 | 20 | 0,1 29.8 223
32 | 7207 | 35 | 72 | 17 | 22 | 03 352 26,3 Oropa
33 | 7208 | 40 | 80 | 20 | 2.8 | 0,1 42,4 32,7 Gapabana
34 | 7200 | 45 | 85 | 19 | 28 | 02 42,7 33.4 nebeKu
35 | 7210 | 50 | 90 | 21 | 35 | 02 52,9 40,6
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1 2 3 | 4| s 6 7 8 9 10
36 | 67211 | 55 | 100 | 21 | 3.6 | 0.4 57.9 46.1
37 | 67212 | 60 | 110 | 23 | 4.6 | 4.0 722 58.4
38 | 67214 | 70 | 125 | 26 | 55 | 4.5 95.9 82.1
39 | 6-7215 | 75 | 130 | 26 | 5.8 | 48 97.6 84.5
40 | 6-7216 | 80 | 140 | 26 | 7.6 | 5.5 106,0 952 Onopa
41 | 5211 | 55 | 100 | 21 | 35 _ 34.0 25.6 basa
42 | 5212 | 60 | 110 | 22 | 40 | - 41,1 315 peAyKTOpa
43 | 5213 | 65 | 120 | 23 | 44 | - 44.9 34,7
44 | 5214 | 70 | 125 | 24 | 45 _ 43.8 38,1
45 | 5215 | 75 | 130 | 25 | 52 _ 519 41.9
46 | 216 | 80 | 140 | 26 | 8.6 _ 57.0 45.4
47 | 217 | 85 | 150 | 28 | 100 | - 65.4 54,1 Oropa
48 | 218 | 90 | 160 | 30 | 113 | - 753 61,7 GapaGana
49 219 95 170 | 32 13,0 - 85,3 70,9 nebenKu
50 | 220 | 100 | 180 | 34 | 145 | - 95.8 80,6
51 | 2315 | 75 | 160 | 37 | 150 | - 142.,0 112.0
52 | 2316 | 80 | 170 | 39 | 161 | - 1500 121,0 Oropa
53 | 2317 | 85 | 180 | 41 | 185 | - 179.0 146,0 Koneca
54 | 2318 | 90 | 190 | 43 | 210 | - 194.0 160.0 | aBToMOGHIS
55 | 2319 | 95 | 200 | 45 | 220 | - 210.0 175.0
56 | 62411 | 55 | 140 | 33 | 120 | - 110,0 83.4
57 | 62413 | 65 | 160 | 37 | 150 | - 133.0 103.0
58 | 62416 | 80 | 200 | 48 | 200 | - 146,0 114,0
59 | 62614 | 70 | 150 | 151 | 251 | — 181.,0 159.0
Omnopa
60 | 62612 | 60 | 130 | 46 | 10 7 140 118
61 |6-36206] 30 | 62 | 16 | 1.0 | 02 182 13.3 baa
62 |636207| 35 | 72 | 17 | 1.4 | 03 24.0 18.1 peAyKTopa
63 |6-36208| 40 | 80 | 18 | 1.8 | 0.5 30,6 23.7
64 |6-36209] 45 | 85 | 19 | 2.8 | 06 323 25.6
65 |6-36210] 50 | 90 | 20 | 3.0 | 0.7 339 27.6
66 | 36211 | 55 | 100 | 21 | 3.5 | 1.0 41,9 34.9
Omopa
67 | 36212 | 60 | 110 | 22 | 40 | 1.5 432 40.1
68 | 36214 | 70 | 125 | 24 | 55 | 16 63.0 55.9 bata
69 | 36216 | 80 | 140 | 26 | 65 | 1.6 73,5 66,6 DTICKTPO-
ABUTaTCIIsA
70 | 36217 | 85 | 150 | 28 | 6.7 | 2.0 79.0 722
71 | 67217 | 85 | 150 | 28 | 14.0 | 48 109.0 914
72 (67218 ] 90 [ 160 | 31 | 18,0 | 6,0 141,0 125,0 Onopa
73 167219 | 95 | 170 | 32 | 19.0 | 6,5 145,0 131,0 HITHRACTS
74 | 67506 | 30 | 62 | 205 | 2.5 | 1.4 34.9 275 TOKApHOTO
75 | 6-7507 | 35 | 72 | 23.0 | 3.9 | 2.3 50,2 403 cramia
76 | 7508 | 40 | 80 |23.5| 48 | 08 539 44.8
77 | 7509 | 45 | 85 | 235 | 50 | 04 516 42.6 Oropa
78 7510 50 90 | 23,5 5,0 2,0 59.8 54,5 MIPOKATHOTO
79 | 7511 | 55 | 100 | 250 | 6.0 | 2.4 722 61,6 BaKa
80 | 7512 | 60 | 110 | 28 | 80 | 0.8 84.0 75.6
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[Iponomxenue tadmn. I1 1.3

1 2 3| 4 | 5 6 7 8 9 10
81 302 | 15 | 42 | 13 | 05 - 8.0 55
82 | 303 | 17 | 47 | 14 | 06 - 10,9 6,8 Oropa
83 304 20 52 15 0,6 - 12,5 7.9 HATSKHOTO
84 305 25 62 17 0,7 - 17,6 11,6 ponuka
8 | 306 | 30 | 72 | 19 | 08 - 22.0 15.1
86 | 5-307 | 35 | 80 | 21 | 1.1 - 262 17.9
87 | 5-308 | 40 | 90 | 23 | 15 - 31,9 22.7 Oropa
88 | 5-309 | 45 | 100 | 25 | 16 - 37.8 26,7 Baa
89 | 5-310 | 50 | 110 | 27 | 25 - 48.5 36,3 pesyKTOpa
90 | 5311 | 55 | 150 | 29 | 2.7 - 56,0 42,6
91 | 36218 | 90 | 160 | 30 | 12,0 | 3.8 92.8 84.6
92 | 36219 | 95 | 170 | 32 | 140 | 5,0 110,0 104,0 Oropa
93 | 36220 | 100 | 180 | 34 | 15.6 | 7.0 1240 118,0 Koneca
04 | 36222 | 110 | 200 | 38 | 173 | 9,5 146,0 150,0 | aBToMobms
05 | 46224 | 120 | 217 | 40 | 202 | 45 148,0 153,0
96 |6-46303| 17 | 47 | 14 | 07 | 023 12,6 8.2
97 |6-46304| 20 | 52 | 15 | 0.8 | 023 14,0 9.2 Ornopa
98 |6-46305| 25 | 62 | 17 | 09 | 07 21.1 14,9 Baa
99 |6-46306| 30 | 72 | 19 | 15 | 06 25.6 18,7 pesyKTOpa
100 | 6-46307| 35 | 80 | 21 | 2,0 | 06 33,4 252
101 | 7304 | 20 | 52 | 16 | 1.6 | 02 25.0 17.7
102 | 7305 | 25 | 62 | 17 | 18 | 04 29.6 20,9 Oropa
103 | 7306 | 30 | 72 | 19 | 23 | 10 40,0 29.9 Baa
104 | 7307 | 35 | 80 | 21 | 2.9 | 0.8 48.1 353 neGeKn
105 | 7308 | 40 | 90 | 23 | 5.0 | 22 61,0 46,0
106 | 5-7309 | 45 | 100 | 26 | 6.0 | 3.2 76.1 593
107 | 57310 | 50 | 110 | 29 | 85 | 2.4 96,6 75,9 Onopa
108 | 5-7311 | 55 | 120 | 29 | 9.0 | 25 102,0 81,5 HITHRCTA
109 | 57312 | 60 | 130 | 31 | 95 | 45 118.0 96,3 TOKApHOTO
110 | 57313 | 65 | 140 | 33 | 101 | 47 134.0 110,0 craiia
111 | 312 | 60 | 130 | 31 | 5.0 _ 64,7 49.4
112 | 313 | 65 | 140 | 33 | 7.0 - 72,7 56,7 Onopa
113 | 314 | 70 | 150 | 35 | 8,0 - 81,7 64,5 paa
114 | 315 | 75 | 160 | 37 | 9.0 | - 89,0 72.8 DJICKTPO-
115 | 316 | 80 | 170 | 39 | 95 | - 96,5 81,7 ABHraTet
116 | 403 | 17 | 62 | 17 | 160 | - 17.8 12.1
117 | 405 | 25 | 80 | 21 | 30,0 | - 292 20,8 Ornopa
118 406 30 90 23 35,0 - 37,2 27,2 HATSKHOTO
119 | 407 | 35 | 100 | 25 | 40,0 | - 43.6 31.9 poHKa
120 | 408 | 40 | 110 | 27 | 50,0 | - 50,3 37,0
121 | 6409 | 45 | 120 | 29 | 550 | - 60,4 46.4
122 | 6-410 | 50 | 130 | 31 | 650 | - 68,5 53,0 Oropa
123 | 6411 | 55 | 140 | 33 | 750 | - 78.7 63.7 Baa
124 | 6412 | 60 | 150 | 35 | 80,0 | — 85.6 714 peyKTOpa
125 | 6413 | 65 | 160 | 37 | 90,0 | - 92,6 79.6
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Oxkonuaunwue tao. I1 1.3

] 2 3 4 | 5 6 7 8 9 10
126 | 36201 | 12 | 32 | 10 | 03 | 0.15 5.6 3.4 o
127 | 36202 | 15 | 35 | 11 | 04 | 0,1 6,4 3,9 fiopa
128 | 36203 | 17 | 40 | 12 | 05 | 02 9.0 5.7 pajia
3JIEKTPO-
120 | 36204 | 20 | 47 | 14 | 07 | 02 12,3 8.4
JABUTATCIIA
130 | 36205 | 25 | 52 | 15 | 0.8 | 0.1 13.1 9.2
131 | 67206 | 30 | 62 | 16 | 2.0 | 0.1 29.8 223
132 | 67207 | 35 | 72 | 17 | 22 | 03 352 263 Oropa
133 | 67208 | 40 | 80 | 20 | 2.8 | 0.1 42.4 32,7 Baa
134 | 67209 | 45 | 85 | 19 | 2.8 | 02 427 334 peyKTOpa
135 | 67210 | 50 | 90 | 21 | 35 | 02 52.9 40,6
136 | 7211 | 55 | 100 | 21 | 3.6 | 04 57.9 46.1
137 | 7212 | 60 | 110 | 23 | 4.6 | 4.0 722 58.4 Oropa
138 | 7214 | 70 | 125 | 26 | 55 | 45 95.9 82.1 Koneca
139 | 7215 | 75 | 130 | 26 | 58 | 48 97.6 84.5 ABTOMOGHILS
140 | 7216 | 80 | 140 | 26 | 7.6 | 55 106,0 952
141 | 211 | 55 | 100 | 21 | 35 . 34.0 25.6
142 | 212 | 60 | 110 | 22 | 4.0 - 41,1 31.5 Oropa
143 | 213 | 65 | 120 | 23 | 44 - 449 34,7 Gapabana
144 | 214 | 70 | 125 | 24 | 45 - 48.8 38.1 neGenKn
145 | 215 | 75 | 130 | 25 | 52 - 51.9 41.9
146 | 5-216 | 80 | 140 | 26 | 8.6 - 57.0 45.4 o
147 | 5217 | 85 | 150 | 28 | 10,0 | - 65.4 54,1 fopa
148 | 5218 | 90 | 160 | 30 | 113 | - 753 61,7 bana
AEKTPO-
149 | 5219 | 95 | 170 | 32 | 13.0 | - 853 70.9
ABUTATCIIA
150 | 5-220 | 100 | 180 | 34 | 145 | - 95.8 80.6

[Mpumeuanwue. [To TOCT 3189—-89 mommmnuuku ¢ AuameTpom oTBepeTrs 10 MM 1 Gonee 0003HaYaIOTCS
CIIe YoM 00pa3oMm:

X - X XX X X XX

Jluametp oTBEpCTUS

Cepus nuameTpoB

Tun nomgnuITHuKa

KoHcTpyKTHBHOE HCTIONHEHNE

Cepus mmpun

Knacc Tounoctu nogmmmauka (0-i KJ1acC TOYHOCTH HE YKa3bIBAIOT)

[Ipumep: mopmmnuuk 5-6310 — paanaabHO-YIIOPHBINA MIAPUKOBBIN, CpeiHel cepuu, AMaMeTp OTBEPCTHUS
d = 50 mm, 5-ro knacca Tounocty; 6310 — ToT e mogmmMnHNK 0-ro Kjiacca TOYHOCTH.
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I1 1.4. UcxoaHble JaHHbIE K 3a1aHUI0 «PacueT 3aBUCHUMBIX JI0ITyCKOB»

Ne 1
’ V'Ra6,3 (/)
©loX M) |4
30 A 23
[ -
- ____4L.___>~"
* I ShE
] 3
S
100 20
- - -
I'OCT 30893.2 — mK.
Bapuanm |3 1\ y2 | 13 | 14 | 15 | 16
Ilapamemp
X (cmenenv mounocmu) 7 7 8 9 8 9
Y (none donycka) 10H7 | 10HS8 | 12HY9 | 15H9 | 12HS | 10HI10
No 2
\/Ra6,3 (\/)
Owx |M
Y nv’Ra
< Ra...
. ) ) N
S S
i
Y
40
|
90
I I
I'OCT 30893.2 — mK.
Bapuarm | 5 11 22 | 23 | 24 | 25 | 2.6
Ilapamemp
X (cmenenv mounocmu) | 8 7 9 7 10 8
Y (none oonycka) 25h7 | 50h8 | 55h6 | 55h7 | 50h9 | 40h7
Z (nozne oonycka) 15k6 | 30n7 | 35h8 | 35k7 | 25js6 | 30h7




183 IIponomxkenue tadn. I1 1.4

Ne 3
30 \/ Ra6,3 (\/)
e
A
| ™ N
| & - S
S X ~/Ra.. S| o
80
— —
Olgx |
I'OCT 30893.2 — mK.
Bapuanm | 311 32 | 33| 34 | 35 | 36
Ilapamemp
X (cmenenv mounocmu) | 9 10 7 6 8 7
Y (none oonycka) 10HS | 12H7 | 8HY | 15HS | 10H7 | 10H9
Z (none donycka) 30e8 | 327 | 30f8|28d10 | 32d9 | 30f7
Ne 4
Ra.. V'Ra6,3 (\/)
@Y 1lex@
| v Ral,6
! A
NV
15| 50 "\zRa],(S

I'OCT 30893.2 — mK.

Bapuanm |y 1\ 4o | 43 | 44| 45 | 46
Ilapamemp
X (Oonyck), mm 0,01 0,2 0,04 0,05 01 0,06
Y (mone oonycka) SH7 | I0HI0 | I1I2HS | 6H9 | 12HI12 | 10H12




[Tponomxenue tabdmn. I1 1.4

184
N5 J—
Rab6,3
Y =|rx@)| 4 6,3 (\/)
S| 7 50 _ 2‘
s
A
%Ra...
|\
! S
64 g
A — —
I'OCT 30893.2 — mK.
Bapuanm | s ;| 52 | 53 | 54| 55 | 56
Ilapamemp
X (Oonyck), mm 0,1 | 0,06 | 0,02 | 0,01 0,2 0,15
Y (none oonycka) 12H9 | 20HS | 14H7 | 16H7 | 20HI10 | 15H9
Ne 6
v Ra6,3 (\/)
=|7XM)| 4
A
< Ral,6
N\ ! ! v
P~
e W B~ B 7
# )
v Ral,6 Y
16 30 A |10
80
[ -
I'OCT 30893.2 — mK.
Bapuanm |71 62| 63 | 64 | 65 | 66
Iapamemp
X (0onyck), mm 0,2 0,1 | 0051 002 001 | 0,03
Y (none oonycka) 20HI2 | 14H9 | I6HY | 14H8 | 16H7 | IS8HI10




[Tponomxenue taods. I1 1.4
185

v Ra6,3(\/)
=|7X| 4 M)
v Ra... |
S A
S |/Ra0,8 - - =~ - S
Q
4‘ \a
v Ra... Y
16 30 A 20
[ B EE—
80
[t o
I'OCT 30893.2 — mK.
Bapuanm | 711 721 73| 74| 75 | 76
llapamemp
X (Oonyck), mm 0,01 | 0,02 | 005 | 0,1 0,2 | 0,04
Y (none oonycka) 20h6 | 18h7 | 20h9 | 20h9 | 14h12 | 20h7
v Ra3,2(\/)
A A
/ A / - b \
AN
5 12| &
) Q.
S < Ra3,2 . /
: | / N .
Ll O
#— 4 ome. DY
Dlpx| 40
I'OCT 30893.2 — mK.
Bapuanm | ¢ 1\ 82 | 83 | 84 | 85| 86
Iapamemp
X (0oonyck), mm 0,1 0,2 0,3 0,4 10,06\ 0,08
Y (none oonycka) S8HY | IOHI0 | I12HI1 | 8HI2 | 6HS | 10H9




[Iponomxenue tabdsn. I1 1.4

el v Ra6,3 (\/)

Ra... . /
< Y /q:, \ - .
EANE:S
_A, 4 omeB8HI2
Dlox@)| 4
TI'OCT 30893.2 — mK.
Bapuanm | o ;1 95 | 93 | 94 | 95| 96
Ilapamemp
X (Oonyck), mm 0,1 0,2 0,3 0,4 0,06 | 0,16
Y (none oonycka) ISH9 | 20HI10 | 16HI1 | 22HI2 | 14H7 | 24H1?2
Ne 10
° v Ra6,3 (\/)
S
20 - @ 20HS
‘ X|1x|4 M)
| _{$}—

100

50

I'OCT 30893.2 — mK.

Bapuanm | 1011 102 | 103 | 104 | 105 | 10.6
Ilapamemp
X (cmenenv mounocmiu) 7 8 9 7 8 8
Y (none oonycka) 20H7 | 30HS | 24HS8 | I8HS | 30H7 | 20H9




[Tponomxenue taoda. I1 1.4
187

M 11
v Ra6,3 (\/)
L|7mx14 Q1) @ 16HS
]
- Ra 1,6
S~
> -
Q Q
! v Ra...
\ ,
I'OCT 30893.2 — mK.
Bapuanm | 13 1 1 112 | 113 | 114 | 115 | 116
llapamemp
X (cmenenb mounocmu) 10 9 8 7 9 6
Y (none oonycka) I8HI2 | 20H9 | 28HS8 | 24H7 | 30H10 | 20H7
M 12
v Ra6,3 (\/)
@Z » 4
< Ra 1,6 ::
. 1l x4W . \
\ TN\
/ | . ] Y
Ral6 | S/ Ralb v/Ra— \ /
5‘ N
- 15 _ 20 ~
- 20 - @30
I'OCT 30893.2 — mK.
Bapuanm | 15 1| 122 123 | 124 | 125 | 126
llapamemp
X (cmenenv mounocmu) | 6 7 8 9 8 6
Y (none oonycka) 6H6 |SH7 | 8H6 | 6HY9 | 10HS | 4H7
Z (none oonycka) 12HS | I12H8 | 10H7 | 12HI10 | 12H9 | 10H7




[Tponomxenue taods. I1 1.4

13 v Ra6,3 (\/)

=\7XM)| 4 ARy

—
P—

SRR

)\

- 15 320
20 @30

- o

I'OCT 30893.2 — mK.

Bapuanm | 1311 132 | 133 | 134 | 13.5 | 136
Ilapamemp
X (cmenenvb mounocmu,) 6 7 8 9 8 7
Y (none oonycka) 6H6 |SH7 | 8H6 | 6H9 | I0HS | 12HS
Z (none donycka) 12H8 | 12HS | 10H9 | 10HI0 | 12H7 | 12HS8
Ne 14
v Ra6,3 (\/)
a10Y
X\ TXM)|AB
DTG s
N S
S Ra 1,6
Q Ra 1,6 X\g
Q
A < B
- 20 1. 20
I'OCT 30893.2 — mK.
Bapuanm | 1411 142 143| 144 | 14.5| 14.6
llapamvemp
X (0onyck), mm 0,01 10,02]10,04|0,025]0,06| 0,1
Y (none oonycka) H6 |H7 | HS | HS | H7 | H7
Z (none oonycka) k6 | k7 | k8 k7 k7 | k6




[Iponomxenue tabdsn. I1 1.4

N 15
@ 70 \/ Ra6,3 (\/)
S
~
B 35
‘ Y / 2 omeDY
YNDlox@)
-
N |/
| /
TI'OCT 30893.2 — mK.
Bapuanm | s 1 52| 153 | 154 | 155 | 156
llapamemp
X (Oonyck), mm 0 0 0,1 0,05 | 0,05 0
Y (mone oonycka) 10H9 | ISHS | I5SH9 | I12H7 | 10HS | 15H7
M 16 4 v Ra6,3 (\/)
'I A—A
B 18 aY
Ra 08 i@\ OloXx A@
A
N 5
S [ -
N
NS
ﬁ S
|
- 30 _
A 40
-
TI'OCT 30893.2 — mK.
Bapuanm | 1611 162 | 163 | 164 | 165 | 166
llapavemp
X (Oonyck), mm 0 0 0,1 | 005 | 005 0
Y (none oonycka) 10HS8 | 10H7 | 10HS | 10H7 | 10HS | 10HY
Z (nose oonycka) 307 | 30¢6 | 3506 | 30k6 | 35js7 | 30h7




[Mpopomxenne tadim. I1 1.4

No17 -
2omeBY 15 V' Rab,3 (V)
Dlox(e)| 4|5 2\ ,
A S
A O Qe
X9
AR} L
| <
7R S
- 50 |~
TI'OCT 30893.2 — mK.
Bapuanm | 15 11 172 1173|174 | 175 | 17.6
Iapamemp
X (oonyck), mm 0 0,1 0 0,05 0 0,15
Y (none oonycka) S8HS | IOH9 | 8H7 | I0HS | 10H7 | 8H9
Mo 18 28 V' Rab,3 (V)
9. Zy I JLlX AWM
Q
r
Qly | . I \01 Ral6
oo | / % \‘
i | -
6,5
v Ra ... = ~
_@ _ Nl <
U/ N
71 4

I'OCT 30893.2 — mK.

Bapuanm | g1 1 182 | 183 | 184 | 18.5 | 18.6

Ilapamemp
X (cmenenv mounocmu) 6 8 7 9 8 7
Y (none oonycka) 6H7 |8HS | 8H7 | 8HS | 6H7 | 8H7

Z (nosie oonycka) 10H7 | I0HS | 12HS8 | I0HY | I12H7 | 10HS




[Mponomxenne tadm. I11.4

Mlg 1I1
/Ra6,3 (\/)
1 2omeggY A
o L~
_ S
24 "
S
_H
7o
I | |
20 = XQ4) [10+015 15 _
46 _
T'OCT 30893.2 — mK.
Bapuanm |16 1\ 195 | 193 | 194 | 195 | 196
llapamemp
X (oonyck), mm 0,1 0,05 | 006 0,1 0,08 | 0,04
Y (none oonycka) I10H9 | 10HS | 12HI0 | 10H12 | 12H9 | 10HS
Ne 20
v Ra6,3 (\/)
A—A
I ' >
- 8|
S | _
wy
1Y B “Ra... L
] 18 /@ 4
- <
N, oy
10 36
20 X |TXQ)| 4
-
TI'OCT 30893.2 — mK.
I Bapuarm | 50 11 202 | 203 | 204 | 205 | 206
apamemp
X (none donycka) 4017 | 40k6 | 4018 | 40h8 | 40h7 | 40k6
Y (none oonycka) 10H7 | 10HS | 15H7 | 15HS | 20H7 | 20H7
Z ( oonyck), mm 0,01 1005 | 0,03 | 01 0,2 | 0,15




[Mponomxenne tadm. 11 1.4

4-O0-

192

Ne 2]
- ol Snazal ‘/@6,3(V)
DX @)
| | T
S
| | | N
| | | |
| | | A
| r
- 125
| | N
\'/ I I N
S
TI'OCT 30893.2 — mK.
Bapuanm | o1 1 212 | 213 | 214 | 215 | 216
Ilapamemp
X (Oonyck), mm 0,1 0,08 | 0,06 | 0,05 | 01 0,05
Y (none oonycka) I15H8 | 15H9 | 20H7 | 10H7 | 20H9 | 20H7
Ne 22
oY ={x@]4] VRa63(\V)
\
oL )0l
\|_/ N T
Y
- 80 £0,2 —- 1
N )
o .
IQ? ! L:; 1 a
\D /
2omed10,5H12
100
TI'OCT 30893.2 — mK.
" Bapuanm | 55 11 222 | 223 | 224 | 225 | 2256
apamemp
X (cmenenv mounocmu) 6 7 8 7 9 7
Y (none oonycka) 16HS | 20H9 | 30H7 | 25H7 | 30H9 | 30HS




[Tponomxkenne Tabdn. I1 1.4

No 23
v Ra6,3 (\/)
4 omeD 67
/\ 0
Do x| AW
i Tt
A 2
| 2 \
Q| & )
Qy [VRals, D 60
v 72
- 45
4 60
I'OCT 30893.2 — mK.
Bapuanm | 53 11 2321233 | 234 | 23.5 | 23.6
llapamemp
X (Oonyck), mm 0,03 | 0,04 | 0,05 | 0,06 | 0,08 | 0,1
Y (none oonycka) 35756 | 35k7 | 35h7 | 35h8 | 35js7 | 40k6
No 24
v Ra6,3 (\/)
90
20
‘ 2 oms. DY
Pox@
k \
i
I'OCT 30893.2 — mK.
Bapuanm | 54 11 242 | 243 | 244 | 245 | 246
llapamemp
X (Oonyck), mm 0,1 0,05 | 02 | 005 | 01 0,15
Y (none oonycka) 10HS | 10H7 | 15HS8 | 20H9 | 15H7 | 20HS




[Iponomxenue tadn. I11.4

' Ra6,3(\/)

Ao 25 194

15

oY

1
2 ome.\

30

15

C
J

7,5

& ””@f@
|
o) |
| 50 |

I'OCT 30893.2 — mK.

Bapuanm | s 1| 5531253 25.4 | 25.5| 25.6
Ilapamemp
X (0onyck), mm 005 01 1004] 015 1008]0,15
Y (none oonycka) SH7 | 5H8 | 5SH7 | 5HI0 | 5SH9 | 5H7
N 26
=|7xQ)| 4
r ) <4157
2 o | Ral6
= e
' | @ 6HS
v Ra...
)\ v Ralb6
> M _
™ U/
NER7EI VN
T'OCT 30893.2 — mK.
" Bapuanm | ¢ 1\ 262 | 263 | 264 | 265 | 266
apamemp

X (cmenenv mounocmu) 7 8 6 7 9 9
Y (none oonycka) 10H7 | 12H8 | 12H7 | I0H9 | I2H9 | I0HS




[Tponomxenne tadmn. I1 1.4
105

¥e 27 z70
= v'Ra6,3 (\/)
] | N 2 oms. Y
D x|4@
]
- el
N [
\\J —X
r |
! '~ I:EI
=
Z 4
TI'OCT 30893.2 — mK.
. Bapuanm | 57 1\ 275 | 273 | 274 | 275 | 27.6
apamemp
X (Oonyck), mm 0 0 01 | 0,05 | 005 | 0,1
Y (none oonycxka) 10H9 | 15HS | I5H9 | 12H7 | 10HS | 10H9
Z (none oonycka) I5H7 | 12H7 | 15HS | 12HS | 15H9 | 12H7
Ne 28
V'Ra6,3 (\/)
316
] —lex M)
|
3 S
Q Q
Z B
40 4
- 80

T'OCT 30893.2 — mK.
1 Bapuanm | 5o 1| 395 | 283 | 28.4 | 285 | 286
apamemp

X (cmenenv mounocmu) 10 9 8 7 9 6
Y (none oonycxka) I8HI2 | 20H9 | 28HS | 24H7 | 30HI10 | 20H7




[Mpopomxenne tadun. I1 1.4

No 29
v Ra6,3 (\/)
— TX@ 2 oms. 38
v Ra ...
1
Q A
L AN o B
= Q4 <
S ¥
o
r
- 20 50 | 20
Ra ... 90 30
T'OCT 30893.2 — mK.
" Bapuanm | 59 1129 21293294295 296
apavemp
X (cmenenv mounocmu) | 6 7 7 8 7 6
Y (none oonycka) 17 18 e§ | d9 | h8 | h7
Ne 30
16Y v Ra6,3 (\/)
L1 x| A
L / , %@/
\/Ra...
A <Ral6
N~
- I =
I o N
|
Ral6 - 25 _
70 a

I'OCT 30893.2 — mK.

- Bapuanm | 3 113021303 |30.4|30.5 | 30.6
apamemp

X (cmenenv mounocmu) | 6 7 8 8 7 6
Y (none oonycxka) H7 | HS | H9 | Js9 | Js8 | Js7
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IT 1.5. Ucxoanble JaHHbIE K 3a1aHUI0 «BbI0Op Mocagok 1 HOPMHUPOBAHUE
TOYHOCTH JeTajiedl IIMOHOYHBIX COeTHHEHUI»

3 % Hunamerp| KoHner- Hemo- iipgg: 3 % Huamerp| KoHner- Hemo- Xapaktep
S | Banad, | pykuus < = | Bamad, | pykuus coeIuHe-
o, HECHHUE | eIuHe- o HECHHUE
3 MM | [IIIOHKHU - 3 MM | [IIIOHKHU HHUS

1 2 3 4 5 6 7 8 9 10

1 8 1 36 42 1

i ig [Ipuzma- i Hop- g; :; [Ipuzma- ? Hop-

2 T THYCCKas 1 MaJIbHOE 39 50 THYECKas 7 MaJIbHOE
5 20 2 40 53 1

6 22 1 41 56 1

; ig Cer- ? Hop- fé 2(3) [Ipusma- i Hop-

9 36 MEHTHas 5 MaJIbHOE 12 &7 THYECKas 7 MaJIbHOE
10 40 1 45 80 3

11 45 1 46 85 1

12 50 2 47 90 2

N0 vt O it 0 vt B i
14 60 1 49 100 1

15 71 2 50 105 2

16 75 1 51 8 1

i; 22 [Ipuzma- § Hop- zg 1(2) Cer- ? Hop-
T %0 THYCCKas 1 MaJIbHOE N T MEHTHas 7 MaJIbHOE
20 95 2 55 20 1
21 6 1 56 22 1
22 8 2 57 25 2
23 o | o I |Mnotnoe| 58 30 | pusMa- i Hop-
4 B MEHTHas 5 59 36 THYECKas 7 MaJIbHOE
25 16 1 60 40 3
26 11 1 61 45 1
27 14 2 62 50 2
28 18 |pHsMa Ty roe| 63 S | PHMA T hoe
29 1 THYECKas 1 o 50 THYECKas 1

30 24 2 65 71 2

31 28 1 66 75 3

32 30 2 67 80 2

33 34| Cor I |Mnotnoe| 68 g5 || pusma- ) Ceobon-
34 36 MEHTHast > 59 90 THYECKas 7 HOE
35 38 1 70 95 1
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Oxkonyuaunwue ta0m. I11.5

] 2 3 4 5 6 7 8 9 10
71 6 ] 111 8 ]
7 8 ] 112 11 1
73 1 0 MC(I:-:TI;-I-aH 1 HHOTHOG 1 1 3 1 2 MC(I:-I’eTI;-I-aH 1 MaI_.]I'I(;]i)-I-Oe
74 12 ] 114 14 ]
75 16 1 115 16 ]
76 18 2 116 18 ]
77 20 2 117 20 2
T o ] T L ot
79 22 2 119 22 1
80 24 2 120 24 2
81 28 ] 121 25 2
82 30 2 122 28 2
83 34 gﬁ’ﬁ‘ézﬂ 3 CB;’S;’I" 123 30 Meii;'aﬂ 2 |IInotHoe
84 36 ] 124 34 2
85 33 2 125 36 2
86 Y ] 126 38 ]
87 45 2 127 40 2
T e e L B
89 50 ] 129 45 2
90 53 2 130 50 ]
91 56 3 131 53 ]
92 60 2 132 56 2

- - Honp-
03 | 63 | Pl 1 |inormoe| 133 | 60 | PRSP
94 67 2 134 63 2
95 80 3 135 67 3
96 8 2 136 8 1
97 10 2 137 10 ]
98 1 2 Me(Ij{'eTrI;aﬂ 2 M:._IJI(I))I})I_OG 1 3 8 1 4 Me(I:{'eTrI;aﬂ 1 HHOTHoe
99 16 2 139 16 ]
100 20 2 140 18 ]
101 22 ] 141 20 3
102 25 2 142 21 3
T o vt L
104 36 ] 144 24 2
105 40 2 145 28 ]
106 45 3 146 30 2
107 50 3 147 34 ]
108 | so | Py R s [ a6 | oo T ok
109 60 3 149 33 ]
110 71 3 150 40 2

IIpumeuanne. PazMepsl IINIOHOK

KaMu. Pa3MepLI IIIIOHOK U CCUYCHUN Ma30B. ,HOHyCKI/I 1 IOCaaAKM».

mo I'OCT 23360 «CoenuHeHHs IIMOHOYHBIE C MPHU3MATHUYECKUMHU
mmonkamu. Pasmepsl mmoHok u ceduenuii na3oB. Jdomycku u nocankmy; 'OCT 8790 «Coequnenus: wmimo-
HOYHBIE C MPU3MATHYECKUMU HAIPABISIIOINIMMY IIIMIOHKAMH C KpEIJICHUEM Ha Baiy. Pa3mepsl MIMOHOK U
ceuenuit ma3oB. Jomycku u nocaaku»; 'OCT 24071 «CoeauHeHHs MIIOHOYHBIE ¢ CETMEHTHBIMU ILITIOH-
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IT 1.6. UcxoaHble JaHHbIE K 3a1aHUI0 «BbI00p mocaaok

H HOPpMHUPOBAHHUE TOYHOCTH l[ETaJIeﬁ IIJINII€BbIX COGI[I/IHeHHﬁ))

BayTt- BaVT-
< T . Tou- < T . Tou-
& | peHHuH Tepmo- | & | peHHHH Tepmo-
= = |Xapakrep| HOCTh = w= |[Xapakrep| HOCTb
S |mmamerp| = o0pabot-| £ |mmamerp| = 006paboT-
S, S |coequHe-| UEH- 8, S |coenuHe-| IEH-
g |coenune-| 8 Ka BTyJ-| & |coemuHe-| & Ka BTYJI-
o HUSL | TpUPO- o HUS | TpUPO-
< | Huad, KH S | Huad, KH
BaHUs BaHUs
MM MM
1 2 3 4 5 6 7 8 9 10 11 12
1 23 31 72
2 26 ITo- 32 82 = ITo- 3akarka,
HegslI- =
3 28 TBVK- 33 92 S| JABHOK- HRC
cokast 2
4 32 HOE 3akanka,| 34 102 &) HOE 45...50
5 36 HRC | 35 112 Brico-
6 42 45...50 | 36 16 Kast
7 46 = He- 37 18 He- 3akajka,
8 52 E IOIBHK- 38 21 HOJIBUXK- HRC
9 56 = HOE 3akanka,| 39 23 HOE 28...32
10 62 HRC | 40 26
11 72 28...32 | 41 28
12 82 ITo- B 42 32 ITo- 0
13 92 JIBHK- pleos 43 36 JIBHK- eBbI”
Kas 3 CcoKast
14 102 HOE 3akanka, | 44 42 5 HOE
15| 112 HRC | 45 | 46 S
16| 11 45..50 | 46 | 52 |
17 13 He- 47 56 He-
18 16 IOIBUK- 48 62 HOJIBUIK-
19 18 HOE 49 72 HOE
20 21 — 50 82
21 23 51 92
22 26 = Io- Hepit 52 102 ITo- Brco 3aKaJka,
23 28 | B | asux 53| 112 HBWK- HRC
2. cokast Kast
24 32 O HOE Bakanka, | 54 23 HOE 45...50
25 36 HRC | 55 26
26 42 45...50 | 56 28 =
27 | 46 He- 57| 32 = | He- 3akanka,
Beico- )
28 52 IOIBUK- 58 36 = | moaBumk- HRC
Kas
29 56 HOE — 59 42 HOE 28...32
30 62 60 46
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Oxkonuanwue Tao0i. [11.6

1 2 3 4 5 6 7 8 9 10 11 12
61 52 106 26
62 56 ITo- Hepki- 107 28 He- Bhico- 3akajka,
63 62 w | ABHAK- coKas — 108 32 HOJIBUK- <as HRC
64 72 S HOE 109 42 HOE 50...52
65| 8 | B 110] 46
66 92 111 52 5
67 | 102 He- Bakanka, | 112 56 = | To-

o Hesrbl-

68 112 IO IBVK- HRC | 113 62 = | nBuxk- -
6 | 11 Hoe 28..32 [ 114]| 72 moe | “OH
70 13 115 82
71 16 116 92
72 18 ITo- Bhico- 117 102 He- 3akanka,
73 21 TIBWK- «as — 118 112 HOJIBUXK- HRC
74 23 HOE 119 11 HOE 28...32
75 26 120 13
76 28 121 16
77 32 - He- 3akanka, | 122 18 ITo- B 3akajka,
78 | 36 = | momemk- HRC [123] 21 JBHK- I‘:;O' HRC
79 42 2, HOE 28...32 | 124 23 HOE 50...52
80| 46 | © 125 26
81 52 126 28
82 56 ITo- HeBwi 3akanka, | 127 32 = He-
83 62 TIBUXK- coKas HRC | 128 36 T | TOMBHIK- —
84 72 HOE 45...50 | 129 42 2 HOE
85 | 82 130] 46 | ©
86 92 131 52
87 102 He- Brico- 132 56 ITo- Hepki- 3akajka,
88 112 OIBHK- s 133 62 JIBUK- coKas HRC
89 16 HOE 134 72 HOC 28...32
90 18 135 82
91 26 B 136 92
92 28 ITo- Hepki- 137 102 He- Bhico- 3akanka,
93 32 IBUK- coKas 138 112 MOIBMK- s HRC
94 36 HOE 139 16 HOE 50...52
95 42 140 18
96 46 ég 141 21
97 52 ;’ He- 3akanka, | 142 23 ITo- u
98 | 56 | & |momsmk- HRC [143| 26 o | memx- | DSPPT
9 | 62 Hoe 28..32 (144 28 | £ | wmoe | OV
100| 72 Bsico- 145 32 =
101 82 Kast 146 36 | F
102 92 ITo- 147 42 He- Birco. 3akanka,
103 102 BWK- — 148 46 HOJIBUK- <as HRC
104 112 HOE 149 52 HOE 28...32
105 23 150 56
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I1 1.7. Ucxoanblie 1anHble K 3axaHuio «IlocTpoenune cxemMbl

1oJieH J0MYyCKOB Pe3b00BOro CoeIMHEeHUN»

lar Hapy>xub1it lar Hapy:xub1it
Ne Ba- JuaMeTp Ne Ba- JuaMeTp
pe3nObI ITocanxa pe3bObI IMocanka
puantal - pe3bObI puanta| ", pe3b0bI
’ d (D), mm ’ d (D), mm

1 2 3 4 5 6 7 8

1 1 10 7H/4h 36 3,5 40 7H/8h

2 1,25 20 7G/6h 37 4 60 6H/4h

3 1,5 15 5H6H/6g 38 1 20 6G/7ebe
4 1,75 22 6G/6e 39 2 24 7G/6d

5 2 45 4H5H/6d 40 3 36 4H5H/8g
6 2,5 20 6H/7h6h 41 4 48 SH6H/6d
7 3 50 7H/7g6g 42 2 20 4HG6H/4j
8 3,5 45 SHG6H/7e6e 43 2,5 20 3H6H/2m
9 4 50 6G/8h 44 1,5 22 3H6H/2m
10 1 15 SH6H/4h 45 3 24 4HG6H/4j
11 2 30 6H/8g 46 1,5 20 4H6H/4jk
12 3 90 4H5H/6h 47 2,5 22 4H6H/4j
13 4 40 6G/6g 48 2 22 4HG6H/4j
14 2 36 SH6H/4jh 49 3 27 3H6H/2m
15 2 36 SH6H/4j 50 2 30 3H6H/2m
16 3,5 42 SH6H/4jh 51 2 30 3H6H/2m
17 3,5 42 SH6H/4j 52 2 30 4H6H/4j
18 3,5 33 SH6H/4jh 53 0,8 5 3H6H/3p
19 2 33 SH6H/4j 54 0,8 5 3H6H/3n
20 3 39 SH6H/4j 55 1 6 3HG6H/3p
21 3,5 33 SH6H/4j 56 1 6 3HG6H/3n
22 1,25 6 SH6H/4jk 57 1,25 8 3H6H/3p
23 1,25 8 3H6H/2m 58 1 8 3H6H/3n
24 1,5 10 5SH6H/4jk 59 2 14 SH6H/4jk
25 1 8 5SH6H/4jk 60 2 16 3H6H/2m
26 1,25 10 3H6H/2m 61 1,5 16 3H6H/2m
27 1,75 12 SH6H/4jk 62 3 27 3H6H/3p
28 1,5 12 3H6H/2m 63 2 27 3H6H/3n
29 1 12 7G/7h6h 64 2 30 3H6H/3p
30 1,25 15 4H5H/7g6g 65 2 30 3HG6H/3n
31 1,5 30 6G/8h 66 3 42 3HG6H/3p
32 1,75 18 7H/8g 67 3 42 3H6H/3n
33 2 20 SH6H/7h 68 0,8 5 2H5D/2r
34 2,5 30 SH6H/8h 69 0,8 5 2H5D(2)/3p(2)
35 3 50 SH6H/4h 70 0,8 5 2H4D(3)/3n(3)
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Oxkonuaunwue Tao0m. [11.7

1 2 3 4 5 6 7 8

71 1 6 2H5D/2r 111 2 16 2H5C/2r

72 1 6 2H5D(2)/3p2) | 112 1,5 16 2H5C(2)/3p(2)
73 1 6 2H4D(3)/3n(3)| 113 1,5 16 2H4C(3)/3n(3)
74 | 1,25 8 2H5D/2r 114 | 25 18 2H5C/2r

75 1,00 8 2H5D(2)/3p2) | 115 2,5 20 2H5C(2)/3p(2)
76 1,25 8 2H4D(3)/3n3)| 116 | 2.5 22 2H4C(3)/3n(3)
77 1,00 8 2H5D/2r 117 3 24 2H5C/2r

78 1,00 8 2H5D(2)/3p(2) | 118 2 27 2H5C(2)/3p(2)
79 1,25 8 2H4D(3)/3n(3)| 119 3 27 2H4C(3)/3n(3)
80 | 1,25 10 2H5D/2r 120 2 24 2H5C/2r

81 1,5 10 2H5C(2)/3p2) | 121 1 10 SH/5g6g
82 1,25 10 2H4D(3)/3n(3)| 122 1,5 12 6G/6d

83 1,75 12 2H5C/2r 123 3 42 6G/6f

84 1,25 12 2H5D(2)/3p(2) | 124 1,5 12 SH/4h

85 1,5 12 2H4C(3)/3n(3)| 125 2 20 4HSH/4h
86 3 36 2H5C(2)/3p(2) | 126 1 8 2H5D/2r
87 3 39 2H4C(3)3n(3)| 127 | 125 8 2HS5D(2)/3p(2)
88 3 42 2P5C/2r 128 3,5 30 2H5C(2)/3p(2)
89 3 45 2H4C(3)3n(3)| 129 | 1,25 14 2H4D(3)/3n(3)
90 1,5 10 3H6H/3p 130 2 16 SH6H/4jk
91 1,25 10 3H6H/3n 131 25 18 SH6H/4j
92 1,25 12 3H6H/3p 132 1 6 4H6H/4jk
93 1,75 12 3H6H/3n 133 3 30 4H6H/4j
94 2,5 20 3HG6H/3p 134 | 1.25 12 3H6H/3p
95 1,5 20 3H6H/3n 135 3 27 7H/726g
96 1,75 12 3H6H/3p 136 2 20 7G/8g

97 1,25 12 3H6H/3n 137 | 35 30 7H/8g

98 2 16 3H6H/3p 138 1.5 14 6H/6h

99 1,5 16 3H6H/3n 139 1 6 SH/dg
100 3 24 3HG6H/3p 140 3 30 3H6H/2m
101 2 24 3H6H/3n 141 2 24 SH6H/4jh
102 1,5 10 2H5D/2r 142 3 24 3HG6H/3n
103 | 125 10 2H5D(2)/3p(2)| 143 | 125 12 4H6H/4jk
104 1,5 10 2H4C(3)/3n(3)| 144 2 16 SH6H/4j
105 | 1,75 12 2H5C/2r 145 1 10 2H5D/2r
106 | 125 12 2H5D(2)/3p(2)| 146 2 14 2H5C/2r
107 | 1,75 12 2H4C(3)3n(3)| 147 1,5 20 2H5D(2)/3p(2)
108 2 14 2H5C/2r 148 | 1,25 12 2H4D(3)/3n(3)
109 1,5 14 2H5C(2)/3p(2) | 149 | 3,0 24 2H4C(3)/3n(3)
110 1,5 14 2H4C(3)/3n(3)| 150 2 16 7H/6g
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I1 1.8. Ucxoanblie 1anHble K 3axaHni0 «HopMupoBaHue TOYHOCTH

HUJIHHAPUYECKHX 3y0UaThIX KoJIeC U nepeaay»

Yucno 3y0OseB 3yOuaroro | [lupuna | Tun 3youaToit
Ne Ba- | Moayinb KoJjieca z 3yOuaToro| mepenayu | YCIIOBHS pa- Oxpyxcras
puaHTa| m, MM BEJIyIIETO BeHIa B, |(3ybuaToro ko- OOTHBI CKOpOCTR
BEJIOMOTO V, M/c
(mectepHn) MM neca)
1 2 3 4 5 6 7 8
1 1,0 25 40 5 Iperusu-
2 1,0 30 50 5 OHHas
3 1,0 35 60 5 nepenaya 1
4 1,5 40 70 6 JIEITUTENb-
5 1,5 50 80 6 HOT'O
6 1,5 55 85 6 MeXaHu3Ma
7 2,0 60 80 o | lpamosybas
8 2,0 55 90 10
9 2.0 20 60 10 Bricokocko- 0
10 3,0 34 60 20 rfe(;f;aaja
11 3,0 30 50 20
12 3,0 24 40 20
13 3,5 36 36 25
14 3,5 34 68 25
15 3,5 32 o4 25 Koco3sy6as CIII(ZII))Z;;I{{: ’ 10
16 4,0 30 30 30 aBTOMOOWIIA
17 4,0 26 52 30
18 4,0 24 48 30
19 4.5 36 52 35
20 4,5 34 48 35 He npenbss-
21 4,5 32 44 35 I 6 JIsteTes 6
22 5,0 30 40 40 PAMOSYOTL | ocobmix
23 5,0 28 38 40 TpeOOBaHUI
24 5,0 26 34 40
25 5,5 30 60 50
26 5.5 28 56 50 [Tepenaua
27 5,5 26 52 50 Tpy30-
28 6,0 24 48 6o | [lpamosybas HO,Z[’EZMHOFO 3
29 6,0 22 44 60 MEXaHu3Ma
30 6,0 20 40 60
31 7,0 25 40 30
32 7,0 24 38 30
33 | 70 23 36 0| - Henarpy-
34 8.0 2 34 20 psmo3y0ast JKEeHHast 1
35 8,0 21 32 40 fepeaatia
36 8,0 20 30 40
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[Iponomxenne tadm. I1 1.8

1 2 3 4 5 6 7 8

37 4,0 31 — 20

33 4.0 29 ~ 20 HsmepurensHoe

39 4.0 27 — 20 . 3y04aToe KoJeco

20 5.0 75 - 30 psmo3y0ast | It 3y0UaThIX —
Kxojiec 7-B,

im0 = - 50 rOCT 1643-81

42 5,0 21 — 30

43 3,0 25 30 20

44 3,0 24 29 20 BrCOKO

45 3,0 23 28 20 Koco3ybas CKOPOCTHAst 40

46 4,0 22 27 30 nepenata

47 4.0 21 26 30

48 4,0 20 25 30

49 1,75 29 37 16

50 1,75 28 36 16 3ybuatas

51 1,75 27 35 16 nepegada

52 3,0 26 34 25 | [pavosydas I[enHEeJH)Horo 2

53 3,0 25 33 25 MEXaHu3Ma

54 3,0 24 32 25

55 1,25 28 56 16 Mexaauzm

56 1,25 27 54 16 METaJUIOPEXKY-

57 1,25 26 52 16 I 5 IIETO CTaHKa, 15

58 2,5 25 50 20 PAMOSYOIL 1 1 peGyrommit

59 2,5 24 48 20 COTJIAaCOBAaHHOCTH

60 2,5 23 46 20 JIBIKCHUS

61 2,75 26 31 12

62 2,75 25 30 12 [lepenaua,

63 2,75 24 29 12 Tpedyromas

64 3.5 23 28 16 | [pavosybas 6epcm§MHocn, 18

65 3,5 22 27 16 paboThl

66 3,5 21 26 16

67 4,0 31 — 16

63 4.0 30 ~ 16 H3mepurensHoe

69 2.0 29 - 16 . 3y04aroe KoJeco

70 6.0 23 - 13 psAMo3yOast | st 3y04aThIxX -
kouec 8-C,

71 60 27 - 18 FOCT 1643-81

72 6,0 25 — 18

73 5,5 31 41 35

74 5,5 29 39 35 [Tepenaua

75 5,5 27 37 35 rpy30-

76 7.0 25 35 40 | Tpvosydas HOI[”EZMHOFO 2

77 7,0 23 33 40 MeXaHu3Ma

78 7,0 21 31 40
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[Iponomxenne tadm. I1 1.8

1 2 3 4 5 6 7 8
79 1,0 30 60 16
80 1,0 29 58 16
81 1,0 28 56 16 CkopocTHas
82 1,25 27 54 20 | Kocosyba negenaqa 12
83 1,25 26 52 20
84 1,25 25 50 20
85 1,5 28 56 10
86 1,5 27 54 10
87 1,5 26 52 10 Henarpyxennas
88 1,75 25 50 16 | [lpamosyoas nggnaqa 0.5
89 1,75 24 48 16
90 1,75 23 46 16
91 2,0 26 32 10
92 2,0 25 31 10 [Ipeunsunonnas
93 2,0 24 30 10 rnepegada
94 2,25 23 29 12 [pvosyoan I[GJ'II/IEGJ'II)HOFO 0.2
95 2,25 22 28 12 MEXaHu3Ma
96 2,25 21 27 12
97 2,5 28 35 20
98 2,5 27 34 20 BricoKo
2 2,5 26 33 20 Koco3ybas CKOPOCTHast 50
100 2,75 25 32 25 Hepeata
101 2,75 24 31 25
102 2,75 23 30 25
103 3,0 25 32 16
104 3,0 24 31 16 3ybuaraz
105 3,0 23 30 6 | repenatia
106 35 5 29 T psiMo3yOast pC,Z[YKTOpaV 5
107 | 35 21 28 18 HOPMAILHOH
TOYHOCTH
108 3,5 20 27 18
109 4,0 27 54 40
110 4,0 26 52 40 He npenbss-
111 4.0 25 50 40 JISICTCS
112 | 45 24 48 30 | [pvosyoas 0C0BBIX 2
113 4,5 23 46 30 TpeOoBaHUi
114 4,5 22 44 30
115 5,0 25 31 18
116 5,0 24 30 18
17 3,0 23 29 18 Kocosy6ast C;(gg:;;t?j ’ 12
118 5,5 22 28 20
ABTOMOOHMIIS
119 5,5 21 27 20
120 5,5 20 26 20
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Oxkonuaunwue Tao0i. I1 1.8

1 2 3 4 5 6 7 8

121 6,0 23 30 40

122 6,0 22 29 40 IIepenaua

123 6,0 21 28 40 30-

124 7,0 20 27 5o | [lpamosybas no;)zMHoro 0.5

125 7,0 19 26 50 MEXaHu3Ma

126 7,0 18 25 50

127 6,0 23 - 20 W3mepurenbHoe

128 6,0 22 — 20 3yOuaroe

129 6,0 21 - 20 I 5 KOJIECO JIJIs B

130 5,0 20 - 25 PAMOSYDHL 1 3y Guareix

131 5,0 19 - 25 koJjec 9-B,

132 5,0 18 — 25 I'OCT 1643-81

133 4,5 33 38 20

134 4.5 31 37 20

135 45 29 36 20 |, CropoctHas

136 2.0 > 34 30 psAMo3yOast [Tepenaua 6
ABTOMOOMIIS

137 4.0 25 32 30

138 4,0 23 30 30

139 3,5 25 30 20

140 3,5 24 29 20 [Ipeunsunonnas

141 3,5 23 28 20 rnepeaaya

142 3,0 22 27 30 [Tpvosyoan I[GJ'II/IEGJ'H)HOFO 0,3

143 3,0 21 26 30 MEXaHu3Ma

144 3,0 20 25 30

145 4,0 25 50 40

146 4,0 24 48 40 Ilepenaua

147 4,0 23 46 40 rpy30-

148 5,0 2 44 5o | [lpamosybas HOI[”EZMHOFO 0.5

149 5,0 21 42 50 MEXaHu3Ma

150 5,0 20 40 50
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[MTPUJIOXXEHUE 2

TUTYJIbHBIN JIUCT ITOSICHUTEJILHOM 3AIIUCKHU

VIJIbSIHOBCKUU I'OCYJIAPCTBEHHbBIN TEXHUYECKU YHUBEPCUTET

Kadenpa «TexHomorus MalimHOCTPOCHU S

I[I/ICI_II/IHJ'II/IHEI «HOpMI/IpOBaHI/Ie TOYHOCTH U TCXHUYCCKHUC U3MCPCHUA»

[MOSICHUTEJIbHA A 3AIINMCKA
K KypCOBOi1 paboTe

Crynent ( )
@aKyJbTET

I'pynna

KoHcynpTanT ( )

VnesaaoBck 2012
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[MTPUJIOXXEHUE 3

I[TPUMEP AHHOTAIIM

AHHOTAIIUA
KypCOBOIi paboThI Mo quciuiuiniHe « HopmupoBanre TOYHOCTH U TEXHUYECKUE
U3MEPEHUsD CTYJIeHTa MallMHOCTpouTeNbHOrO (pakynbTeTa .M. UBanoBa

[TosicnuTenbHas 3anucka Ha 28 c., B ToM uucie 12 ui.; 1,5 nucrta yepTexei.
VY bsIHOBCKUM TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEepcUTeT, 2012 T.

B y3ne «MacsiHblii Hacoc» Ha3HA4YEHBI MOCAIKA METOJJaMU aHAJIOTUU U MTOA00us
B COeIMHEHMX: Baya 2 u BTysku 4 — D30F8/h6; Bana 2 u 3yduaroro kojeca 10 —
D30K7/h6; Brynku 4 u xopriyca 1| — &40H7/né6.

B cooTBeTcTBUM € 3aJlaHMEM pACCUMTAHbI MPEACIIbHBIC 3a30Pbl U HATSTU U BbI-
Opanbl cooTBeTcTBYIOUIMEe UM Tocanku: J40H7/e8 v D25H8/n8. Paccunransl u
BBIOpaHbl TOcanaku moamunauka 205 B kopnyc u Ha Bam: D25L0/k6 wu
D52H7/10.

Hasnauensl TpeOOBaHMs K TOYHOCTU Bajia 2 U BBINOJIHEH €ro pabouuil 4epTex;
NOCTpOEH rpauK 3aBUCUMOCTH JIOIyCKa COOCHOCTH OT ACHCTBUTENBHOTO pa3Mepa
OTBEPCTHSI.

Ha3znaueHbl mocajky B COEIMHEHUSX:

— MITMOHKY ¥ na3a Bana — 7N9/h9;

— MITIOHKY ¥ 1a3a BTyiku — 7Js9/h9;

— B numneBoM coenunennn — d—-8xx32H7/96x36H12/a11x6D9/h9;

— MOCTPOEHA cXeMa ToJiei gomyckoB pe3bobl M12x1-7H/64.

BreiOpansl yHUBEpcanbHBIC cpencTBa namepenus J30h6 Bana 2 v paauaibHOTO
OMeHUs UMIMHIPUUECKON TTOBEPXHOCTH BTYJIKH 4.



[MTPUJIOXEHMUE 4

[TPUMEP KOMITOHOBKU JIUCTOB T'PA®GUYECKOM YACTU
KYPCOBOWM PABOTbBI

VYi3en

CxeMpl ojieu
JOITyCKOB T0Ca-
JIOK, Ha3HAYCH-

HBIX METOJ0M

aHaJIOTHHU

Pabouwnii
4epTeK
JeTajIn

CxeMpl ojie
JIOITYCKOB
I10CaI0K

C 3a30pOM U
HATSTOM

CxeMpI TIoJIeH
JIOITYCKOB
IMOCag 0K
MO JIITMITHUKA
KaueHUS

Obo3HaueHmne
Ha yepTexe U
rpaduk uzme-
HEHUS 3aBUCH-
MOTO JIOITyCKa
PacCTIONOKECHHUSI

Cxema noneu
JIOTTYCKOB
pe3b00BOro
COEJIMHEHHUSI

[IInuneBoe coeauHEHNE

[IImoHouHOEe coeMHEHNE
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[TPAJIOXEHHUE 6

BJIOK-CXEMA AJI'OPUTMA PACYETA ITOCAJAKH C 3A30POM

I:
/d9 /9 Rv t]o t2: Z‘669 RZd: RZD/
|
~ |

Heyenecoobpasno 3adoasamo
Rz;<0,8u Rzp < 1,6.
3aoatime opyeue 3nauenus

’

p=R-10°/¢-d

| _—

Yeenuuumo d unu
yMeHbuums
?

|
/ Veenuuumo / /
|

o=rn-n/30

na

//d> 12

na

//d<04

Onpedenums no puc. 6, 7
ons t;— 1y, b — 1>
|
Sonm =d Y 771‘60'”12/}7

/ kye.c u Ag /

|
h.wcm = k’)IC.C (RZd + RZD +Ag) : ]0_3
|
Smin :f(ml; mp, ni a):dyp: hg/cm)

|
Smax :f(mbml 12, a):d;p:h:»cm)

|
Onpedenumov no maon.2
Oq U op
|
Atp = t)— teg; Atg=t;— teg

A =d(ap-10°Aty — - 10°- Aty)

|
Ay =2 “(Rzp + Rz )-10 7

® ®
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Oxonuanue npui. 6

®

A

F
Smin = Smin _At
|
F_
Smax - Smax - At _Ausn
T
Ilo T'OCT 25347 — 82
8b10pamv NOCAOKY, BbINOIHAA
VCI08UAL: -
anax S anzu; S;in 2 min;
' ONMU30K K Sypm
I
S = (Smax = Syin) /2
I
TH = Sriax - Srzax
I
VIIZ Snfin /d7 WZZ Sr‘:ax /d
|
Cr,=p - i’ /(11-0); Co,= p - Y2 /(12-00)

/ Onpeoenums no maon. 4 /
VALY %,

HET 71<0,3 A

Fiin = 1/2(Spin +A)(1=11) / Heycmoiiuueblii pesjcum pa6ornb%
! Boibpams nocadxy ¢ 6oabtum Sy,

hmin2: ]/Z(Smrax +At +Au3,w) (1 _ZZ)

HET Moorcro nu oa

1n000bpams nOCaoky?

Y

YVeeruuome d u /,
ymenvuume Rz, u Rzp
[

Y
Ileuams:

Srf;w; Sm];:x; Sonm; SminT; Sma{,

SZ’;, TH> x> 0’3, hmin ? hmm,

hminz> hofcm
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IMTPUJIOXEHUE 7

BJIOK-CXEMA AJITOPUTMA PACUETA NOCAIKHU C HATAT'OM

( Hauano )

d(D)7 Dla (12, /5 MK, P()a
Rz;, Rz), teg, ta, D
|
/ Onpedenumsv no maoi. 7
Ha U Up
|
Ca= f(D1,d1, pa); Cp= f(D1,d2, up)
|

Onpedenums no maba. 3, 6,
Equ Ep, orgu orp; no maon4 f

I
HCT P
Nmin :f(MK) P()) d: 4](; Cd) CD! Ed) ED)

Y
Noin =f(My, Py, d, £.f. Ca, Cp, Eay Ep)| | Nown =f{My, d, £ f, Cyy Cp, Eq Ep)

|
T |

[Pd] = 0,58614 [1 —(D;/d)’]

[Pp] = 0,580 [1 —(d>/ D)*]

[Pa] = [Pp]
Y Y

Tpunsmo [P ] =[P4l Ipunamo [P.]= Pp

Noae = [Pra] - d(Ca/ Ea+ Cp/ Ep)
|
U;=1,2(Rz;+ Rzp)
|
Atg =ty —tes; Atp =tp —tcs;
ngd((lp Atp —oy - Ald)
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Oxkonuanue npui. 7

®
!
/ Onpeoenumsw no puc. 9 U; /

|
F P
]vmin = Nmin + UI + UZ

|
F

Nmax :Nrfax : U3 + UI + UZ

TNF—NL Np YVeenuuume:
— {Vmax — 4L Vmin d(D), DI; dZ: /

A

Aa TNF > JT5+JT6 HCT

—
-

Y

Ilo I'OCT 25347-82 evibpamse
noca()Ky, B6blNOJIHAA YCIIO6UA
Nn{in > Nr[;in; Nn{ax < er;;ax
|
T F
N33 = Nmin _Nmin

T

N3C = anax _Nmax

Y

Heoocmamouen 3anac npous
HOCMU HA IKCIILYAmMayuio.
T
Yeenuuumo N,,;,

HET Coopka ¢ Mooicro na
MEePMOBO30eliCMEU- 100006pams NOCAoK ‘
em? ?

Y

f’=0175-f Onpeoenums no TOCT 25347-82,
Ses = S, (0151 dH7 / 26)

ann:ﬂ"f,’[PMAX]‘d'/

C oxnaoicoenu-
em eana

Y Y
T
tom = [06_ (Nmax + Scﬁ) /add tH: [(]\;rvnax + SCB) /aD D] tch'

Y

{

Hellc%l’l’Ib.' ]Zer;in:' NmFax:'
TNF; Nmim' ]vmax:' N39; N3C:'
N33 >0,2; TNF; P, (toxm' ZH)
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[MPUJIOXEHUE 9
I1 9.1. Knaccugukanus v ycjI0BHbIE 0003HAYEHUS

reoMeTpuieckux 10myckoB Ha uyeprexax (I'OCT 53442)

O6o3HaueHue
I'pynma . Heo0OxomuMocThb
['eomeTprueckast xapakTepucTuKa F€OMETPUUYECKOU
JIOITy CKOB yKa3zaHus 0a3bl
XapaKTEePUCTUKU
[IpsAmMonMHENHOCTD Her
[InockocTHOCTH yaw4 Her
Kpyrnocts O
Homycku Py Her
opmbr HumuHapuIHOCTH /Q/ Her
dopma 3agaHHOTO TTPOGUIIS ) Her
dopma 3a1aHHOM TIOBEPXHOCTH Y Her
[TapamienbHOCTD // Ha
[lepneHauKyaIPHOCTD | Ha
OIyCKH
Hormy Haxkinon £ Ja
OpUEHTALIUU
dopma 3a1aHHOTO POGUIIS N\ Ha
dopma 3a1aHHOM TOBEPXHOCTH O Jla
[To3uunonupoBanue -G} [a unu Her
KoHnueHnTpuyHoCTh (1715 TOYEK) @ Ha
Homycku | CoocHocTh (ju1s oceil) @ Jla
MecTopac-
nonoskerns | CHAMMETPHIHOCT _ Ha
dopma 3aaaHHOTO PO ) Ha
dopma 3a1aHHON TOBEPXHOCTHU Q Ja
buenue /
Honycku Ha
Onenus [TomHOE OHeHue 4/ Ha
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I19.2. Jlono/iHUTEJIbHBIE YCJIOBHbIC 3HAKH, HCMOJIb3yeMble NPU YKA3aHUU

reoMerpu4yeckux gomyckoB Ha yepre:kax ('OCT 53442)

Ormrcanne 0003HAYECHUSA O0o3HaueHue

VYkaszaHue 31eMeHTa, A1 KOTOPOro yCTaHOBJIEH
JIOTTYCK

Vkazanue 0a30BOro djieMeHTa

Vka3zanue 6a30B0ro y4dacTKa

é@w

TeopeTrndecku TOYHBII pazmep 50

BeIcTynarolee nose qomycka

TpeboBaHne MakcMyMa MaTepuaia

TpebGoBaHne MUHHMYyMa MaTepraa

YcnoBue cBOOOIHOTO COCTOSTHUS (HEKECTKUE
JIeTaJIn)

Co Bcex cTopoH (TIpohuiib)

TpeOoBaHue K BHEIIHEH TPaHUIIC

@Y @ 00

Oo61ee moste TomycKa Cz
BHyTpeHHUI ArameTp LD
HapyxHbIii qrameTp MD
JlenuTenbHBINA JHAMETP PD
DNeMEHT — TUHUS LE
HeBbimy kbt NC

JIroboe momnepeuHoe ceueHue ASC
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ITPUJIOXXEHUE 11

PEKOMEHAYEMBIE CTEIEHU TOYHOCTHU JIs1 HOPMUPOBAHUA
OTKJIOHEHU ®OPMbI U PACIIOJIOKEHUSA MOBEPXHOCTEM (8]

I111.1. HopmupoBaHnue 0TKJIOHEHU (GOpMbI HMIMHAPUYECKUX NTOBEPXHOCTEH

CreneHb Crioco6
[Ipumeps! npuMeHeHus
TOYHOCTH 00paboTKu

1-2 [[Tapuku 1 ponuku Ajig NOAMMIHUKOB. Jlopokku kaue- | JloBojka, TOHKOE IUIH-
HUS ¥ IOCAJ0YHbIE TTOBEPXHOCTH MOIIUITHUKOB KaueHus | poBaHUE U aTMa3HOe
0c000 BBICOKOW TOYHOCTH U COMPSITaeMbIe ¢ HUMU T10Ca- | pacTauynBaHUE TIOBHI-
JIOYHBIC TTOBEPXHOCTH BaJIOB M KOPIYCOB. [ToAMIUITHUKO- | IIEHHOW TOYHOCTH
BbI€ LIECUKHU TMHUH/EIECH NPEeIUM3UOHHBIX CTAHKOB. [leTanu
0Cc000 TOYHBIX TUTYHKEPHBIX M 30JJOTHUKOBBIX Map

3-4 JIopoKKH Ka4eHHsI ¥ TIOCaIOYHbIE TTOBEPXHOCTH TOJI- JloBosika, XOHMHTOBA-
IIUITHUKOB KaueHUsi 0c000 BHICOKON TOYHOCTH U CONps- | HUE, TOHKOE IITH(OoBa-
raeMble ¢ HUMH I10CaJOYHbIE TIOBEPXHOCTHU BAJIOB U KOpP- | HHUE, aJIMA3HOE pacTauu-
mycoB. [landsr oceit rupockonmaeckunx npudopos. [loa- |Banue; ToHKOE 00TaYH-
IIUTTHUKH KUJIKOCTHOTO TPEHUS TIPH OOJIBIIINX HArpy3Kax|BaHUE, paCTAYNBAHHE
(mpoxaTHble cTaHbl). [loAIIMITHIKOBBIE MIEWKU KOJIEHYa- | MOBBIIIEHHONW TOYHOCTH
TBIX BAJIOB; MIOPIIHEBBIC MATBLBI U CONPATaEMbIE C HUMH
OTBEpCTHS B JICTAJSIX aBUALIMOHHBIX U ABTOMOOMIBHBIX
nsurareneil. [LtyHxkepsl, 30J10THUKY, OPIIHY, BTYJIKH
THJIpaBIMYECKOI anmapaTypsl, paboTarolue npy BbICO-
KHX JIaBIICHUSX 0€3 YIIIOTHEHUN

5-6 [TocamouHbIe MOBEPXHOCTH KOJIEI MOAMUITHUKOB Kadue- | [llnudoBanue, XOHMHTO-
HUS HOPMAJIBHOW TOYHOCTHU U COTIpSITaéMble C HUMU TIO- | BAaHUE, YHCTOBOE 00Ta-
CaJI0OYHbIE OTBEPCTHSI BAJIOB U KOPITyCOB. [[0AMIIHUKO- |4MBaHME U pacTayuBa-
BbI€ IIEMKHN M BKJIAJIBIIIN KOJICHYAThIX BAJIOB TPAKTOPHBIX | HUE, TOHKOE Pa3BEPTHI-
U CYJIOBBIX JIBUTATEJIEH, BaJIOB PEIyKTOPOB, MAPOBBIX BaHUE, IPOTITUBAHUE
TypOUH, KpyITHBIX HacOCOB. [lopITHEeBbIE MANIBIIBI JU3E-
JIeW U ra30BBIX JIBUTaTENeH. 30JJOTHUKH, TOPIIIHU, THITb-
3bl, QWIMHAPHI U IPyTUE JETaNIU TUAPABINYECKON U
MTHEBMATUYECKOW anmapaTtypsbl, paboTaroIue mpyu cpe-
HUX ¥ HU3KUX JABJIEHUAX 0€3 YIUIOTHEHUN WJTU TIPH BBI-
COKHX M CPEJIHUX JABJIICHUSX C YIUIOTHEHUSIMHU

7-8 [ToAUMITHUKY CKOJBKEHUS KPYIHBIX TUAPOTYPOHH, TH- | UncTOBBIE 0OTauMBaHUE
XOXOJIHBIX JIBUTATeNeH, peyKTopoB. LIMIMHIPHL, THIIB3bL,| U pacTaulMBaHUE, pa3-
MIOPIIIHU Y TTOPIITHEBBIE KOJIbI[a aBTOMOOMIIBHBIX U TPAK- | BEPThIBAHUE, TPOTATHU-
TOPHBIX ABUraresnei. OTBepcTUs MO BTYJIKH IIaTyHa BAHME; 3€HKEPOBAHNE U
JIBUraTeseil B THAPABINYECKUX YCTPONUCTBAX CPETHUX CBEpJICHHUE MOBBILICH-
JIaBJICHUN HOU TOYHOCTU

9-10 [ToAImMUITHUKY CKOJBKEHUS TIPH MAJIBIX CKOPOCTSX | J1aB- | OO0TauynBaHMUE U pacTa-
neHusx. [lopurHu M NUIMHAPEI HACOCOB HU3KOTO JaBje- |4MBaHUE, CBEPIICHUE,
HUS ¢ MATKUM YIUIOTHEHUEM. [lopirHeBbie Koblia Au3e- |JIUThEe MO/ JaBJIEHUEM
JIeW U ra30BBIX JBUTATENICH
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I1 11.2. HopmupoBaHue OTKJIOHEHHUI (pOPMBI IJIOCKHUX MOBEPXHOCTEH

Crenesnb
TOYHOCTH

IIpumeps! IpuMeHEHUs

Cnoco6 o6paboTku

1-2

W3mepuTtenbHble U paboune MOBEPXHOCTH 0COO0 TOY-
HBIX CPEJICTB U3MEPEHUs (KOHLIEBBIX MEp JJIMHBI, JIe-
KaJIbHBIX JIMHEEK U T.J.). Hanpasistomue npenusu-
OHHBIX KOOPJIMHATHO-PACTOYHBIX, IITHU(OBATBHBIX
CTaHKOB

JloBojka, cyneppuHUIIN-
poBaHUE, TOHKOE madpe-
HUE

N3mepurtenbHbie U pabovrie MOBEPXHOCTH CPEICTB
M3MEPEHUS] HOPMAIbHOW TOYHOCTH (ITOBEPOYHBIX JIH-
HEEK U IUIUT, MUKPOMETPOB U 11p.). OnopHsIe 10-
BEPXHOCTH ypoBHeH. Hanpasiraroniye cTaHKOB 110-
BBIIICHHOM TOYHOCTU. ba3oBbie, yCTAHOBOYHBIEC U U3-
MEpUTEIbHBIE TOBEPXHOCTU KOHTPOJIbHBIX IIPHUCTIO-
C00JICHUH MTOBBIIIEHHON TOYHOCTH

JoBonka, mmnudoBaHue u
11a0peHue MOBBIIICHHOM
TOYHOCTU

Hamnpagnsitormiue u cToJbl CTAaHKOB HOPMaJIbHOM TOY-
HOCTU. ba30BbIe 1 YCTAaHOBOYHBIE TOBEPXHOCTH TEX-
HOJIOTUYECKUX MPUCTIOCOOIEHUI MOBBIIIEHHOM TOY-
HOCTU. Hampapnsitolue TOYHBIX MAITUH | IPHOOPOB.
[ToBepXHOCTH MIIOCKUX COEAMHEHU B IIECTEPEHYA-
TBIX ¥ BUHTOBBIX HacocaX. Y OPHbIE MOAIIUITHUKA
TypOuH OONBIION MOIIHOCTH

[Imudosanue, madbpenue,
00TayMBaHHE MOBLIIIEHHOM
TOYHOCTH

Pasmerounsle mumtsl. Hampasistompye KpUuBOIIUII-
HBIX Y THAPABINYECKHUX MpeccoB. [lom3yHsl. Ynop-
HbI€ MOJUIMITHUKHA MAILIUH MaJIOil MOIIHOCTH. bazo-
BbIE IOBEPXHOCTH KOHAYKTOPOB U APYTUX TEXHOJIO-
THYECKUX Mpucnocodsenuii. OnopHbie MOBEPXHOCTH
KOPITyCOB MOJIINUITHUKOB, (yH/IaMEHTHBIX paM U CTa-
HUH JBUTATEJIe U MapoBbIX MallluH. Pa3beMbl Typ-
OVH M KOPITyCOB PEIYKTOPOB, MACIISIHBIX HACOCOB,
ONOPHBIX NMOAILIMITHUKOB BaJIOIPOBOAOB. DIIaHIIbI
TypOuH U TypOOMEXaHU3MOB

['py6oe mmmdoanue,
(bpe3epoBanue, cTporanue,
HpOTSrUBaHKe, 00TaYH-
BaHUC

9-10

CTBIKOBBIE TOBEPXHOCTHU TPaBepC M CTAHUH MPOKaT-
HBIX cTaHOB. KpOHIITEIHBI 1 OCHOBaHMS BCIIOMOTa-
TEJBHBIX PyYHBIX MEXaHU3MOB. OMOpHBIE TIOBEPXHO-
CTH MalllMH, YCTaHABIMBAEMBIX Ha KIMHBAX U aMOp-
TU3UPYIOUIMX Mpokiaakax. [IpucoeauHuTeNbHBIE TTO-
BEPXHOCTH apMaTyphl, (IaHIEB (C UCTIONIb30BaHUEM
MSTKUX MPOKIIAJIOK)

dpesepoBaHue, CTpOraHue,
o0TauMBaHME, NOJ0JICHUE

11-12

HeoTBercTBeHHBIC paboune TOBEPXHOCTH MEXAHU3-
MOB MTOHMKEHHOUM TOYHOCTH. ba3oBbie MOBEPXHOCTH
CTOJIOB, paM, pOJIbI'AHTOB, TUIAHOK B JINTEUHBIX
MaImHax

['py6as mexaHnudeckas
00paboTKa BcexX BHIOB
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I1 11.3. HopMmupoBaHue OTKJIOHEHHUI 0T MapaJieIbHOCTH

Crenenb [Ipumepsl npuMeHEHUS Cnoco0 oOpaboTku
TOYHOCTH
1-2 Hanpasnsromue u 6a30Bble MOBEPXHOCTH Npenu3u- | JloBoaka, cyneppuHuim-
OHHBIX CTaHKOB. Hampagpistomniye cTaHuHBI ONITUYE- | pOBaHME, alIMa3Has o0pa-
CKOI1 IenuTensHOM roJoBku. Paboune moBepxHOCTH | 0OTKA MOBBIIIEHHOM TOY-
CHHYCHBIX JIMHEEK U YTOJIbHUKOB BBICOKON TOYHOCTH | HOCTH, IIA0OpEHUE MOBBI-
LIEHHOW TOYHOCTH
3-4 Hanpagsnsironiue noBepXHOCTH CTAHKOB BBICOKOH U JoBonka, mmudoBaHue,
MOBBIIEHHON TOYHOCTU. OCO00 TOUHBIE HAMIPABIISIO- | IA0pEeHHEe, XOHMHTOBaHHUE
1e IpubOpPOB YIIpaBIEHUS U peryiaupoBanus. M3me-
pUTEIbHBIE U Pa0OYHe TOBEPXHOCTH TTOBEPOTYHBIX
JIMHEEK, IUTPUXOBBIX MEP JUIMHBI, TPU3M
5-6 PaGoune moBepXHOCTH CTaHKOB HOpMajbHOU TouHO- | [llnudoBanue, koopauHart-
ctu. MI3mMepuTenbHble MOBEPXHOCTH MUKPOMETPOB U | HOE pacTayuBaHue, Gppese-
HITaHTeHIUPKYyJeil. Paboune MOBEpXHOCTH TEXHOJIO- | pOBaHME, MOBBILICHHON
THYECKUX TPUCTIOCOOJICHUI BRICOKON TOUHOCTH. Ha- | TouHOCTH
MIPABJISAIONINE TIa3bl U IJIAHKU TPUOOPOB U MEXaHU3-
MOB BBICOKOM TOYHOCTH. TOpLbI MOJIIUITHUKOB Kaye-
HUS BBICOKOM TOYHOCTU. OcH OTBEPCTUI U TOPLIBI
KOPITyCOB paboyuX LIECTEpEeH U BUHTOB B HACOCAX.
bazoBble miiockocTu 6110Ka, IMIMHAPOB ABUTaTENeH
7-8 Paboune noBepxHOCTH MpeccoB 1 MoJIoTOB. [Tnocko- | @pesepoBanue, cTporanue,
CTH ILTUT ITamMnoB. Paboune NoBepXHOCTH KOHIYK- | IPOTATHBaHUE, HUTH(OBA-
TopoB. Topusl ¢ppe3. OnopHbIE TOPIBI KPBIIIEK U KO- | HUE, pacTayuBaHUE
Je1] 171 NOJIINUITHUKOB KaueHUs! HOPMaJIbHOM TOYHO-
cti. Ocu 0TBEpPCTHI! B rojioBKax martyHa. Ocu pacTto-
YeK O]l TUIIb3bl B 0J0Ke HUINHAPOB nBuratens. Ocu
OTBEPCTHI B KOpITycax 3yOuaThIX mepeaad HopMaib-
HOW TOYHOCTH. Y IIJIOTHUTEJIbHBIE IOBEPXHOCTH
(bnaHIeB BEHTHIICH
9-10 Top1ibl KpBIIIEK TOAIIMITHUKOB B TSHKEJIOM MAallMHO- | Ppe3epoBaHUE U pacTayu-
ctpoeHud. lllaTyHHbIE IEWKN U OCh KOJICHYATOTO Ba- | BaHHME, CBEPJICHUE U Pa3-
J1a 1u3enel ¥ ra3oBelx Asurareneil. Ocu nepenay B BEPTHIBAHUE IO KOHIYKTO-
nebeslkax, B pyUHbIX IPUBOJAX py
11-12 [TmockocT pa3bema U OrmopHas INIOCKOCTh B Kopity- | ['pyOast MexaHudeckas
cax peIyKTOpOB MOJIbEMHO-TPAHCIIOPTHBIX MAIlIMH. | 00paboTKa BceX BUIOB
OcH 1 MOBEPXHOCTH B BUJIKAX BKJIIOYEHHUS CEIBCKO-
XO3SIIICTBEHHBIX MallIUH
13-16 [ToBepxHOCTH HU3KOH TOUHOCTH Bce Buapr 06paboTku
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I1 11.4. HopmupoBaHue OTKJIOHEHHUI OT COOCHOCTH M PAINAJIBLHOI0 OMeHUs

Crenenb [Ipumepsl npuMeHEHUS Cnoco0 oOpaboTku
TOYHOCTH

1-2 Paboune moBepXHOCTH MITTUHICIEH U IIaHIIANR0 JloBoka, TOHKOE TG O-
CTaHKOB BBICOKOM TOYHOCTU. ONIOpHBIE U TIOCA10Y- BaHME, XOHUHTOBAHHE, aJl-
HBIE HICHKHU MIMUHENeNH 3yOOU3MepUTENbHBIX TPH00- | Ma3Has 00padoTKa MOBKI-
POB M ONTHYECKUX JACTUTEIbHBIX TOJOBOK. Paboune  |mIeHHOM TOYHOCTH
MMOBEPXHOCTHU KOJIEI MPEIM3NOHHBIX MOAIINUITHUKOB
kaueHus. [lleiikn BaJIoB M OTBEPCTHI BKJIAbIILIEH
MOAIIUITHUKOB BEICOKOCKOPOCTHBIX IIITUHJENEH

3-4 Paboune noBepXHOCTH IINHUHJIENEH U CTOJIOB CTaHKOB | ToHKOE M oBaHUE U TO-
MOBBIIEHHOW U HOpMaJIbHOM TOYHOCTH. Koubiia YEHUE, BHYTPEHHEE IIJIN-
MOJUIUITHUKOB KaUeHUs BHICOKOW TouHOCTH. OnopHas | poBaHHE C OJTHOTO YCTaHO-
Y NIOCaJI0YHAasl MOBEPXHOCTU BKJIA/IBIIIEH MOJUIMIIHU- |Ba, XOHUHTOBAHHE
KOB HacOoCOB M ruipoTypouH. Konery Bana snexkrpuye-
CKHX MAIllMH MaJIOil MOIITHOCTH (TTOBBILLIEHHOW U
HOpMaJIbHOW TOYHOCTH). [locaounbie meiiku BaJioB
oJ1 3y0uaTsie Kojeca BhICOKOM TOUHOCTH. beIcTpo-
XOJHbIE BaJIbl M OCH THJIPONPUOOPOB BBICOKON
TOYHOCTH

5-6 Brynku cranounsie nmoBeieHHOM TouHOCTH. OTpe3- | lllmndosanue, o0TaunBa-
HbI€ aJIMa3Hble Kpyru. Kosblla NOJIIMIHUKOB Kaye- | HAE MOBBIIIEHHOW TOYHO-
HUSI HOpMaJIbHOM TouHOCTH. [Tocamodynbie OTBepCTHs | CTH, BHYTpEHHEE NUIH(O-
BAaJIOB 110/ 3y04aThie KoJieca MOBBIIIEHHON TOYHOCTH. |BaHHE U PaCTaYUBAHUE C
OnopHbIe NIEHKHA KOJIEHYATOr0 U PaclpeesIUTEeNIbHO- | OJHOIO YCTaHOBA
ro BaJOB aBTOMOOWJIBHBIX BUTaTeNeil. bricTpoxo-
HbIE BaJIbl TOBBIIIEHHOW TOYHOCTH

7-8 Paboune kpoMKHu 3eHKEPOB, KOHMUECKHX pa3BepTok, |[pydoe mutmudosanue; 00-
MeTuuKOB. KopeHHbIe IeWKN KOJIEHYAThIX BaJIOB M- |TaYMBAaHUE U pacTauMBaHUE
3eJel ¥ ra3oBbIX ABUrarenei. OTBepcTus o TOpLO- | HOPMAIBbHOW TOYHOCTH,
BbI€ KPBIIIKU ¥ BKJIAJBIIIN B KOPITycaxX MOJIIMITHUKOB | IPOTSITUBaHUE, PA3BEPThHI-
HACOCOB U CPeIHUX IHIpoTypOuH. bricTpoxoHbie BaHUE
BaJIbl HOpMaabHOUM TouHOCTH (710 1000 06/MUH).
Tpancmuccuonnsie Baibl anuHo# 10 1000 mwm. Tlo-
BEPXHOCTH Kau€HHUS XOJOBBIX KOJIEC U I10CAT0YHbIE
MOBEPXHOCTU 0apabaHOB MOIBLEMHO-TPAHCIIOPTHBIX
MalluH

9-10 Pexyrmine KpoMKH IIAIIeK, METYHKOB, CBEp, (pe3. | OOraunBaHue U pacTadu-

[Tocagounsble ey BajgoB Mo 3y04aThie Kojieca mo-
HIKEHHON TOYHOCTH. TpaHCMUCCHOHHBIE BaJIbl JIJTU-
"o o 1000 — 4000 mm. Iletixu BaoB U oceil ¢ I0-
nyckamu 1o 11 — 12 kBanuTeTam B ¢/X MalIMHAX

BaHUE, CBEpPJICHHE

11-16

[ToBepxHOCcTH HU3KOM TOUHOCTH. [IoBEpxHOCTH C He-
YKa3aHHBIMU JI0ITy CKAMH

Bce Buabt 06paboTku
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U TOPLOBOT0 OMEeHUs

I1 11.5. HopMmupoBaHue OTKJIOHEHUI OT NEePNEeHANKYJISPHOCTH

Creret [Ipumepsl npuMeHEHUS Cnoco0 oOpaboTku
TOYHOCTH
1-2 OcHOBHBIE HaMPaBJSAIONIME U 0a30BbIC MOBEpXHOCTH | [loBOIKA, TOHKOE TILTH(O-
IPELU3NOHHBIX CTaHKOB. llInuuaeny u onpaBku 3y- | BaHHe, aIMa3Has 0OpaboT-
OoM3MEpUTENBHBIX TPUOOPOB, ONITUYECKOH en- Ka MOBBIIIEHHON TOYHOCTH
TeabHOM TooBKH. Kosblia npenu3noHHbIX MOAILUII-
HUKOB KaueHHS
3-4 OcHoBHBIC HampaBJISTIONTHE M 6a30BbIC MOBepXHOCTH | JloBOIKa, nutrdoBaHUE U
CTaHKOB BBICOKOW U MOBBILIEHHOM TouHOCTH. Pabo- | 1mabpeHue MoBbIIIEHHON
41e MOBEPXHOCTH YTobHUKOB (90 %). dnaH1bl TOYHOCTH, TOHKOE TOYEHUE
KpYHHBIX TypOUH U F€HEPaTOpPOB. 3aIUIEUNKH BaJIOB
10J] IPELU3HMOHHbIE MOAIINITHUKYA KaueHUs
5-6 Paboune moBepXHOCTH CTAaHKOB HOpMalbHOM TouHO- | Inudosanue, mabpenue,
ctu. OTIOpHBIE TOPIIBI TOJIOSKOB 1 IIeBepoB. Topibl | XOHMHTOBaHUE; ppesepo-
KOpITyCOB, pabo4uX LIECTEPEH, BAHTOB, pad0ouuX po- |BaHHUE, CTPOTraHUE U pacTa-
TOPOB HACOCOB BBICOKOT'O JIaBJICHUS. 3aIUICUMKH Ba- | YMBAHUE MOBBIICHHOM
JIOB U KOPITYCOB MO/ MOAIINUITHUKYA KaU€HUS BBICOKON | TOYHOCTH
TOYHOCTH. TOpIIbI BKJIAJBIIIEH MOAIIUITHUKOB THIPO-
MairH. OaHIbl BalOB U COEIUHUTEIbHBIX My (T
nsurateneil. Topipsl paM 1 KOPITyCOB THAPONPUOO-
poB. Toplibl MIaHIIAK0 ¥ MaTPOHOB CTAHKOB
7-8 Paboune noBepxHoctu npeccoB. Topirsl ctanounsix | Llnudosanue, dppesepopa-
BTYJIOK. 3allJICUNKU BAJIOB U KOPITyCOB IO MOJIINII- | HUE, CTPOTaHue, 10J10J1e-
HUKHU KaueHUsI HOpMaJbHOM TouHOCTH. TOopIIbI CTY- HHE, pacTauuBaHUe
U1 ¥ paclIOpHBIX BTYJIOK. OcH OTBEPCTHUI B KOpITY-
cax KOHUYECKHX pelyKTopoB. Och OTBEpCTUH MO
najiel] B aBTOMOOMIIBHBIX U TPAKTOPHBIX MOPIIHAX
9-10 Topubl MOANMITHUKOB B py4yHBbIX JeOeakax u npuBo- |OOTaunBanue, rpyboe
nax. Ocu pe3bOOBBIX IIIMUIEK OTHOCUTEIBHO OIOP- ¢bpe3epoBanue, CTporaHue
HBIX IUIOCKOCTEH B JBUTaTesne. 3yOuaTsle BEHIbl KO- |HM pacTauMBaHUE
Jec ¢ 00pabOTaHHBIMU 3YOBSIMH B C/X MallTHHAX
11-12 VYIIIOTHUTENbHBIE TIOBEPXHOCTH NMPUCOSAUHUTENbHBIX | [ pyOas MexaHnudyeckast
(drnanmneB BeHTWICH. 3yOUaThie BEHIIBI 3BE3/I0UECK C 00paboTKa Bcex BUIOB
00paboTaHHBIMU 3yObsIMH B ¢/X MammHax. Ocu u 1o-
BEPXHOCTH B BUJIKAX BKJIIOUEHHUS C/X MaIlIUH
13-16 [ToBepxHocTu HU3KOM TouHOCTH. [ToBepxHOCTH € He- | Bce Bunbl 00paboTku

YKa3aHHbIMHU JOITy CKaMU
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[MTPMJIOXKEHME 13

II 13.1. IlmameTpsbl D CKBO3HBIX OTBEPCTHI MO KPelNeKHbIe JAeTATN

AuamMeTpoM d U HAUMeHbIIINe TAPAHTHPOBAHHBIE 3230PbI Smin, MM [2]

Jlnametp oTBepCTHSA
Huametp 6onra,
BUHTA WU IIEPBBIN P BTOPOU psif TPETUH sl
MITAILKA, d
D S min D S min D S min
1,0 1,1 1,2 1,3
1,2 1,3 1,4 1,5 0,3
1,4 1,5 0.1 1,6 0.2 1,8
1,6 1,7 1,8 2,0 0,4
1,8 2,0 2,1 0,3 2,2
2,0 2,2 2,4 2,6
2,5 2,7 0,2 2,9 3,1 0,6
3,0 3,2 3,4 04 3,6
3,5 3,7 3,9 4,2 0,7
4,0 4,3 4,5 4,8
4,5 4,8 0,3 5,0 0,5 5,3 0,8
5,0 5,3 5,5 5,8
6,0 6,4 6,6 0.6 7,0 1,0
7,0 7,4 0,4 7,6 ’ 8
8,0 8.4 9,0 L0 10,2 2,0
10 10,5 0,5 11 ’ 12
12 13 14 15
14 15 16 17
16 17 18 19 3,0
18 19 1,0 20 2,0 21
20 21 22 24
22 23 24 26 4,0
24 25 26 28
[Ipumeuanus. 1. [IpenensHble OTKIOHEHUS AUaMeTpOB D) CKBO3HBIX OTBEPCTHI: JUIsl IEPBOTO psfa — IO
H12; nna sroporo psiaa — no HI13, nnst tpetbero pana no — HI14. 2. TlepBblil psiag AMaMETPOB CKBO3HBIX
OTBEPCTHI PEKOMEHAyeTCs IUIsl coenuHeHU Tnna A u B, B ciaydae oOpabOTKM OTBEpCTHH nmeraneil
COEAMHEHUH 110 KOHAYKTOPY.
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[TPUJIOXKEHUE 14

IT 14.1. HopmupoBaH#e OTKJIOHEHNH Pa3MepoB, KOOPANHUPYOIIUX
OCH OTBEPCTHIl N0 KpenexHbie neraan [8]

Xapakre- YKa3zaHue OTKIIOHCHUN
pHCTHKA PacCIIOJIOKEHUS] OTBEPCTHIA CoorHolleHne
pacIiono- npeaeabHbIMU MEXIY
MMO3UIIHOHHBIMU
JKEHUSA RN OTKJIOHEHHUSIMHU oLuT
OTBEPCTUH Aoty pa3zmepoB +OL
1 2 3 4
Tpu nnm
deThipe 40T7B.4.. y p
OTB.9..
OTBEpCTHS, /_ G| oT /7
pacmoJo-
JKEHHBIE I "’( - fb( _ OL=0,7T
B J[BA PAMA - )‘r b )‘r
| 4|
_ ~J
L
AL Lit4L,_
Otseperns, 901B.4.. 9orB.98..
pacroJio- q}-¢ T Y —
JKEHHEBIE /]
B HECKOJILKO ﬁ( _| Pa _’
| - >4
pAIIOB - | ° | OL=035T
—f-_l—_?_ N T_]—_?_
“ |
. 3 B
S L ‘*i‘
+
Ll | k L 6L
[Lg L,30L
Onno umu He-
CKOJIBKO OT- ZOTB.8..
BEpCTUH, KO-
Op/IMHU-
POBaHHBIX OT-
HOCHUTEIBHO =2
JIBYX B3aHMHO *, oL =0,35T
TepIeH - —~
KYJISIPHBIX " o
TUIOCKOCTEH L 4oL +
Jo10L 3
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Oxonuyanwue tadm. I1 14.1

1

4

Tpu u 6onee
OTBEPCTHI,
pacnosoKeH-
HBIX TI0
OKpPYXHOCTH

OTKJIOHEHUE 1IeH-
TPaIBHOTO yTJIa Me-
KTy OCSIMH JIBYX
JOOBIX OTBEPCTHI
He Ooiee * dauy

sy = 2L 3440
Ay = R
oD=0,7T
6“2
ba = ——
(n-1)’
n — 4uCio
OTBEPCTHH;
oD=0,7T

Tpu u 6onee
OTBEPCTHIA,
PaBHOMEPHO
pacrouio-
KEHHBIX 110
OKPY>KHOCTH H
KOOPAUHUPO-
BaHHBIX
OTHOCHTEJIBHO
HEHTPAIILHOTO
6a30Boro
OTBEPCTHUS

OTKJIOHEHHUE IIEH-
TPaJIBHOTO yTJIa Me-
KTy OCSIMH
JIBYX JIFOOBIX
oTBepcTuil b
He Oosee doiy

’

3440

8“2 =

OR=%035T

[pumeuanus: 1. 7, R u D — B MM; @ — B rpaj, MuH. 2. B Tabmuie yka3aHbl HE3aBUCHUMBIC JOIYCKH.
3aBucuMBIe H0Mycku 0003HauaroT B coorBeTcTBUU ¢ ['OCT 2.308-79 min 3anuchIBarOT B TEXHHYECKUX
TpeOOBaHMSX B CKOOKAX CIIOBAMU «QOMYCK 3agucumblit». 3. 3a1aBaTh JINHEHHBIC U YTIIOBBIC Pa3Mephl U
UX MpeaesbHbIC OTKIOHEHUS LIETIOYKOM P YKCie OTBEPCTUM 1 > 3 He pEKOMEHAYETCS BBUAY IOTyue-

HUSI MaJIBIX 3HAUYEHUH TIPEIeSIbHBIX OTKJIOHEHUH.
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IMTPUJIOXEHHUE 15

BJIOK-CXEMA AJITOPUTMA PACYHETA UCITIOJIHUTEJBbHBIX
N BBIBOPA KOHCTPYKTHUBHBIX PASMEPOB ITPOBOK

Hauano

/D EsELIT /S

Hcnonnumenvuvie pasmepbol

/

[IP, HE, IIP,;,

HPllcnY HEMCV’Y HPU3H
/. .

/

oa

D <100;,IT=6

D <100; IT = 7-9,

D> 100; IT = 7-9

|

R,=008
oa Q

oa

A\

Koncmpyxyus u pazmepet no I'OCT 14810 — 69,
Llenmp. oms. no FOCT 14034 — 74
|

X

oa

Hem

\

Ko

no I'OCT 14815 — 69

HCMPYKYUsL U pasmepvl npoOKu

1P

\

\

K

no I'OCT 14816 — 69

OHCMPYKYUSL U pasmepsl NPOOKU

\

\

o

no I'OCT 14820 — 69

HCMPYKYUSL U pasmepobl X60CMOBUKA

\

.

Hem

Y

d> 100

\

no I'OCT 14822 — 69

Koucmpyxkyus u pazmepot npooxu I1P

X

\

Ko

no I'OCT 14823 — 69

HempyKkyus u pasmepvl npooxu HE

X

K

\

OHCMPYKYUsL U pasmepsvl Xx60CMOBUKA

no I'OCT 14820 — 69

X

'
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[TPUJIOXKEHUE 16

BJOK-CXEMA AJI'OPUTMA PACYETA UCITIOJTHUTEJIBHBIX
N BBIBOPA KOHCTPYKTUBHBIX PASMEPOB CKOB

Hauano

Hcnornumenvruvie pazmepwi —IIP,ep, P— HE e, P — H}V
P-IIP,P-HE P-IIP,,, K-IIP, K— HE, K- U K- HPuLn K- HE K—Uyen

R,=0,04

{Ra = 0,082

oa

d>100; IT7-9

Koncmpyxuuﬂ U pasmepul ckoObl
no I'OCT 18360 — 93
(eapuanm 1)
y

Koncmpyxyus u pazmeput ckobul
no I'OCT 18360 — 93
(eapuaﬂm 1)

Y

Hem
oa

d> 100
Konempyryus u pazsmepul ckobwl
no I'OCT 18360 — 93
(6apuarnm I1I)

\

Pasmepor pyuxu — naxnaoxu (D
noFOCT18369 93 Koney
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