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Tema 1. SIBjIeHHe paccesiHuSI MOKa3aTe el KayecTBa U3AeJTHH
1.1 Pazmep Kak cpecTBO ONMCAHUSA KOHCTPYKTHBHOM ¢opMbI AeTan

MamuHOoCTpOouTENbHAS NPOMBIIIJIEHHOCTh HAIIEHd CTPaHbl BBILYCKAeT OrPOMHOE
pa3IMYHBIX MallMH M MEXaHW3MOB JUIsI HAapOJHOrO XO3dWcTBa. BakHeHIed NnpearochUIKOM,
oOecreynBaroieil SKOHOMUYHOCTh IPOM3BOJACTBA W OKCILIyaTallMIO MAIlUH, MEXaHU3MOB H
NpuOOpPOB € MHUHHMAIBHBIMM TIPOCTOSIMH, a TaKXe€ YCKOPEHHE WX PpEMOHTA, SBISETCA
B3aMMO3aMEHSIEMOCTh JeTalied. ['0TOBble JeTaau, KOTOphle MOXKHO UCIHOJIB30BaTh 0e€3
JIOTIOJTHUTENIbHOM 00paboTKH (MPUTOHKH) MPU cOOpPKE y3Jla WIIM MAIUHBI, a TaKKe JUIsl 3aMEHbI
W3HOIIECHHBIX JIeTaJiel, HAa3bIBAIOTCS B3aWMO3aMEHSEMBIMU. B3anMo03aMeHsIeMOCTh JAeTallel
UCKIIIOYaeT He0OXOAMMOCTh TPYJO0EMKON pabOoThI IO MPUTOHKE JAeTalIel IPYU MOHTAXKe, MTO3BOJISET
oOecrieunBaTh BBICOKHE TeMIbI cOOpKM Ha KoHBediepe. Kpome Toro, B3anmo3aMeHsEMbIe
3aroToBKHM Jeraneil mpu oOpaboTKe JErko ycTaHaBIMBAaTh B NpucnocoOsienus. M3rortopienue
3allaCHBIX YacTe sl pa3juyHbIX MAalllMH, CTaHKOB, TPaKTOpPOB, KOMOAWHOB, aBTOMOOHJIEH,
CaMOJIETOB M JIp. MO3BOJISIET PEMOHTHPOBATH MAIIUHEI B ITOJIEBBIX YCIOBHUSX, B JIECY, 4 TAKXKE B
Tr000M MacTepcKod INpH Majol 3arpare BpeMeHH. B3ammoszameHseMOoCTh cTajla OCHOBOM He
TOJBKO TOTOYHON COOpPKH, HO M HEOOXOJWMOM MPEeaNOChIIKOW KOMIIJIEKCHON MeXaHW3alluh U
aBTOMATHU3alUU LIEXOB U 3aBOJIOB.

Kaxnas peramp B pa3IMYHBIX MallMHAX M MEXaHU3MaX HMEET OIpeJIeIEHHOE
(GYHKITMOHAIbHOE HAa3HAYCHHNE M T€OMETPUUECKUE TTapaMeTphl DJIEMEHTOB JieTallel, 0COOCHHO TeX,
KOTOpBIE HAaxOIATCS BO B3aUMOJEHCTBHUU JpPYr C JAPYrOM, HUIPAIOT BaXXHEWIIYI0 pOJb B
WCIIOJIHEHUU BO3JIO)KEHHBIX Ha HUX (pyHKIMiA. ['eoMeTpuyeckue mapaMmeTphl 3JIEMEHTOB JeTaliel
ONPEAENISAIOT CO3JaTE MEXAHW3MOB U MAIllMH KUCXOJsd W3 HA3HAYECHUs JeTajlell U Ha OCHOBE
pacyeToB Pa3IMYHOTO XapakTepa U Pe3yIbTaTOB AKCIIEPUMEHTAIBHBIX HccienoBaHuii. CTeneHb
BO3MOXHBIX, € TOYKM 3peHHs paboTOCIIOCOOHOCTH KaXKIOW JeTald, OTKJIOHEHUU ee
TEOMETPUUYECKUX MapaMETPOB OT 3aJIaHHBIX ONPENESeT KOHCTPYKTOp. EcTecTBEHHO, UTO OJIHH
AJIIEMEHTHI JeTayieid TpeOyeTcs BBINOJIHUTH 0OJiee TOYHO, YeM JPYrue€ B COOTBETCTBHHM C HX
Ha3zHayeHueM. B To ke BpeMsi M3BECTHO, YTO aOCOJIOTHO TOYHO H3TOTOBUTH T€OMETPUYECKHUE
AJIEMEHTHI JIeTald HEBO3MOXHO BCJIEJICTBUE LEJIOr0 psiia NMPUYNH, CBOMCTBEHHBIX JIOOOMY
TEXHOJIOTUYECKOMY IIPOIECCY.

Pazmep - 4ucnoBoe 3HAaYeHWE JIMHEWHOW BEJIWYMHBI (AuameTpa, JJIUMHBI U T.OI.) B
BBHIOpAaHHBIX €UHHUIIAX HW3MepeHus. JlpyrumMu cjoBaMH, TIOJ pa3MepoM KOHCTPYKTHBHOTO
AJIEMEHTA JIETAIN IOHUMAKOT PACCTOSIHUE MEXKAY JIByMs XapaKTEePHBIMU TOYKAMH 3TOTO 3JIEMEHTA.
Pa3mep KOHCTPYKTUBHOIO 3JIeMeHTa (Janee IpocTo "31aeMeHTa"), YCTaHOBJICHHBIN U3MEPEHHUEM C
JOMYCKAaeMO NOTPEUIHOCTBIO, HA3bIBAIOT JEHCTBUTENIBHBIM pPa3MEPOM. DTO pa3Mep, KOTOPbIU
BBIBJISICTCS] DKCIIEPUMEHTAIBHBIM IIYyTEM, T.€. H3MEPEHUEM, U HA3bIBACTCS JICUCTBUTEIIBHBIM, €CIIN
OH BBISIBIIEH C JIOIYCTUMOM MOTPEIIHOCTHIO, KOTOPAsi ONPEJEICHa HOPMATUBHBIMU JOKYMEHTAMM.
Cnegyer OTMETHTb, 4YTO JCHCTBUTENBHBIA pa3Mep HAxOIAT B CiydasX, Korjga TpeOyercs
ONpEJIETUTh COOTBETCTBHE PAa3MEPOB JIEMEHTOB JETAIM YCTAaHOBIEHHBbIM TpeOoBaHusM. Korma
e Takue TpeOOBaHMS HE YCTAaHOBJICHBI U U3MEPEHHUsI IPOBOJISAT HE C LIEJIbIO IPUEMKH IPOYKIIHH,
TO BO3MOJKHO HCIIOJIb30BAHME TEPMHUHA WU3MEPEHHBIM pa3mep, T.e. pa3Mep, IIOJIy4YEeHHBIA B
pe3ynbrare u3MepeHuil. B moOom ciiydae norpeiHocTh U3MEpeHU BHIOMpAeTCcsi B 3aBUCUMOCTH
OT IOCTABJICHHOM 1I€JIM U3MEPECHUN.

HNctunHBI pa3mep - pa3Mep, MOJYyYEHHBIM B pe3yJibTaTe€ HW3TOTOBJICHUS W 3HAYCHUE
KOTOPOrO HaMm HEW3BECTHO, XOTS OH M cyumecTByeT. K 3HAaHMIO MCTHHHOIO pa3Mepa Mbl
npuOIMKaeMcsl MO0 Mepe TOBBIIEHUS] TOYHOCTH H3MEpPEHUH, IMOITOMY MOHSTHE «UCTUHHBINA
pa3Mep» 4acTo 3aMEHSIIOT MOHSITUEM «JICHCTBUTEIBHBIA pa3sMep», KOTOPbIA OJIM30K K UICTUHHOMY
B YCJOBHUSX IOCTaBJICHHOW Iienu. JleWcTBUTENbHBIM pa3Mep TOTOBOW JeTanu Bcerjga OyaeT
OTJINYAThCS. OT YKA3aHHOI'O Ha ueprexe pa3Mepa (HOMUHaIbHOro). [Ipuuem BennumHa 3TOrO
OTKJIOHEHHUsI OyJeT 3aBHCeTh OT MeTOJa H3rOTOBJICHHS JeTald, THUIA HW3MEPUTEIHLHOTO
WHCTpYMEHTa W KBanukaruu padodero. PazHocTh MeXTy HOMHUHAIBHBIM W JIEWCTBHTEIHHBIM
pasMepaMM HE MOXET IPEBBIIATh OINPEACIICHHON BEIUMYMHBI, TaK KaKk B IPOTUBHOM Ciydae
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HeoOXouMa OyZIeT JIOMOJIHUTeNIbHast 00paboTKa Balia (€ciu, HapuMep, JUaMeTp COMPSTraeMoro ¢
HUM OTBEPCTHUSI CIIMIIIKOM MaJjl) WJIM 3TOT BaJl BOOOIIE HEb3s OYIET UCIIOIB30BaTh (€CIIU TUaMEeTp
COTIPSITaeéMOT0 C HUM OTBEPCTHS CIUIIKOM BeNHK). [loaTOMY /i onipesieieHus: rpaHul] pa3MepoB,
MOJIYYEHHBIX B pe3yJibTare 00pabOoTKH YCTaHOBIICHBI IPE/ICIIbHbIE pa3Mephl.

[IpenenbHbie pa3Mepbl - JBa MPEeAEbHO JOMYCTHUMBIX pa3Mepa 3JIEMEHTa, MEXIY
KOTOPBIMH JIOJDKEH HaXOJIUThCs (MM OBITh MM PaBHBIM) JIEUCTBUTENBHBIN pazMep. Kak BugHO U3
OIpeJIeTIEHUs, pa3Mep F'OJAHOTO AJIEMEHTA JETANIM 3aJIal0T JBYMS IpeIelIbHbIMUA 3HAYEHUSIMU, TIPU
KOTOPBIX OH JIOJDKEH MPABWJIBHO BBIIOJHATH CBOM (YHKIWH. OTH pa3Mepbl Ha3bIBAIOT
HauOOJBIINM TIPEICITLHBIM pa3MepoM (HAHOOJBIIUN JOMYCTUMBIA pa3Mep dJIeMeHTa JeTalu) U
HaUMEHBIIINM TIPEJIeTbHBIM pa3MepoM (HAUMEHBIINH JIOMYCTUMBIN pa3Mep dJIeMeHTa JeTalld).
TakuMm oOpa3om, ycTaHaBIMBaTh (HOPMUPOBAThH) TOYHOCTh pa3Mepa - 9TO 3HAYUT yKas3aTh JIBa €ro
BO3MOJKHBIX (JIOMYCKAaeMbIX) IIPeIeIbHBIX 3HAUYEHUS.

HomuHaneHBI pa3mep - pa3mep, OTHOCHUTEIBHO KOTOPOTO OIPEENSIOTCS OTKIOHEHUS.
HomuHaneHblli pazMep ompeiensieTcss KOHCTPYKTOPOM B pe3yJibTaTe pacyeToB Ha MPOYHOCT,
KECTKOCThb, TIPHU ONpEeJeJIeHUA TadapuToB MU T.JI. WIA C YYETOM KOHCTPYKTHUBHBIX U
TEXHOJIOTHYECKUX COOOpakeHUH. DTOT pa3Mep YKa3bIBalOT Ha 4YepTeKe W OH SBISIETCS
HOMUHAJIBHBIM. OH 00BIYHO YKa3bIBACTCS HA YePTEXKe IEIBIMUA YHCIIaMA MUJUTUMETpa, HO WHOTIa
BCTpPEUAIOTCS U JIOJIM MUJUIUMETPA.

JIJisi TTOBBIINIEHUST SKOHOMUYECKOW A()(HEKTHBHOCTHA TPOU3BOJICTBA OTpaHUUIUBAIOTCS. JIIIs
TaKUX 3HAYCHUH pa3MEpoB IMEHTPAIM30BAHHO HaJlaXE€H BBIMYCK PEXYIIMX (CBEpN, pa3BepTOK,
bpe3 ¥ T.J1.) ¥ U3MEPUTEITBHBIX CPEACTB (KOHTPOJIBHBIX KAIHOPOB - MPOOOK, KOJIell, CKOO | T.1.).
Bo BceM mupe cCyliecTBYIOT OrpaHMYEHHs] HAa HMCIOJIb30BAaHWE 3HAYEHUW pa3zMepoB, KOTOPOE
3QJI0)KEHO B TIOHSATUS TPEANOYTUTEIBHBIX YHCENT PSJIOB MPEANOYTHUTEIBHBIX YHCEN, T.€.
CTaHJApPTU30BaHBI 3HAYCHHUS, IO KOTOPBIX HAJI0 OKPYIJISATh pacdyeTHbIe 3HaUeHUs. Takou Mojxo/n
AT BO3MOYKHOCTh COKPATUTh KOJUYECTBO THUIIOPA3MEPOB JETAed W Y3JIOB, KOJIMYECTBO
pPEeXYIIET0 HWHCTPYMEHTAa U JPYrOod TEXHOJOTUYECKOW W W3MEPUTEIBHOU OCHACTKU. Psibl
MPEANOUYTUTENIHHBIX YHCeNl OJIMHAKOBHI BO BCEM MHUpPE U TMPEJICTABISIIOT COOOW HUJICHBI
TeOMETPUYECKUX IMPOTPECCHI CO 3HAMEeHaTeNsIMH, KOTOphle MpHOIU3UTeNpHO paBHBI 1,6; 1,25;
1,12; 1,06. Otm psasl yeaoBHo HazBaHbl RS; R10; R20; R40. HoMuHanmbHBIE 3HAYCHUS IMHEHHBIX
pa3MepoB OepyT U3 YKa3aHHBIX PSAJAOB MPEANOYTUTENbHBIX YHCENI ¢ HEKOTOPHIM OKPYIJIEHHUEM.
Hanpumep, mo RS (3namenarens 1,6) npunumarot 3HadeHus u3 psga 10; 16; 25; 40; 63; 100; 160;
250; 400; 630 u T.1.

OTkII0HEHUE - anredpandeckas pa3sHOCTh MEX1Y COOTBETCTBYIOIIUM (TIpee/IbHBIM HIIH
JIEACTBUTENIBHBIM) Pa3MEPOM U HOMUHAJIBLHBIM pazMepoM. [[oaTomMy moj1 OTKJIOHEHHEM ClieayeT
MMOHUMATh BEJIMYUHY BO3MOKHOI'O UJIU JIEHCTBUTEILHOTO OTIMYMS pacCMAaTpUBAEMOT0O pa3Mepa OT
HOMUHAJILHOTO pa3Mepa Mpu HOPMUPOBAHUH TPeOOBaHUM K TOUHOCTH WM 110 pe3yjibTaTaM
U3MEPEHU.

[lockoapKy pa3mep MOXKET ObIThb Kak OoJibllle, TaK U MEHbIIE HOMHUHAJIBHOIO, MpH
HOPMHUPOBaHUU TpeOOBaHUN K €ro TOYHOCTH MCIOJIB3YIOT TEPMHUHBI «BEpPXHEE» M «HUKHEE»
OTKJIOHEHMs. BepxHee OTKJIIOHEHHWE - anrebpanyeckass pa3HOCTh MEXAY HauOOJIbIIUM
MpeAebHbIM Pa3MEPOM M HOMHUHAJIBHBIM pa3mepoM. HukHee OTKIOHEHME - anreOpanyeckas
Pa3HOCTh MEXKJly HAUMEHBIIUM MpeAebHbIM pa3MepoM HOMHUHAIBHBIM pazmMepoM. OTKIOHEHUE
Bcerja umeet 3Hak (+) win (-). BepxHee oTKIIOHEHHE PUHATO 0003HAYATH JTATUHCKUMHU OYKBaMU
ES nns otBepctuii u es juis BanmoB. HukHee oTkiioHeHre 0003HavaroT OykBamu El 1i1st oTBepeTuii
u el s BasoB. O003HAYEHUSI, OTHOCSIIINECS K OTBEPCTHIO, 3aITUCHIBAIOT IIPOMUCHBIMEA OyKBaMU, a
K BaJly - CTPOUHBIMHU.

Jonyck (0oObryHO oOo03HauaeTcs «T») - pa3HOCTh MEX]y HauOOJIBIIMM ¥ HAaUMEHBIITUM
MpelelbHBIMA  pa3MepaMu  WiIM ainreOpamdeckas pa3sHOCTh MEXAY BEPXHUM W HUKHUM
OTKJIOHEHUSIMU. J[OMyCcK - 3TO CYIIECTBEHHO MOJIOKHUTEJIbHAsl BEIUYUHA, OH HE MOXKET ObITh
OTpHUIIATENIbHBIM. DTO WHTEpPBaJl 3HAUYEHHUM pa3MEPOB, MEKY KOTOPHIMU JOJKEH HaXOJUTHCS
pasMmep TOAHOTO 3JieMeHTa jaetanu. Hampumep, eciiu Mbl TOBOpUM O jAomycke B 10 MKM, TO 3TO
3HAYMT, YTO B MAPTUU F'OJAHBIX MOTYT OBITh JETAIH, pa3MePbl KOTOPHIX MOTYT OTIMYATHCS IPYT OT
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npyra He Oosiee yem Ha 10 MxMm. Uem MeHbIe JTOMYCK, TEM TOYHEE JOJKEH OBITh U3TOTOBJIICH
HOPMHUPYEMBIH 3JIEMEHT JIeTald U TeM TpyJHee, CIOKHEee U MOTOMY JIOPOXKE €ro M3rOTOBJICHHE.
Yem Oompliie 10MycK, TeM rpybee TpeOoBaHUS K JIEMEHTY JETalld U TeM IPOINe U JCIIEBIIE ero
M3TOTOBIICHUE.

CymiecTBYIOT CIIeyIOIUE TUIIBI Pa3MEPOB: JIMHEHHBIE pa3Mephl, YTIIOBLIE U pajuaibHbIe
pasmepbl. Pasmep - 3To 4YmciioBoe 3HAUECHHWE JTUHEWHOW WM YIJIOBOM BENMYMHBI (JIHAMETpa,
JUTMHBI 1 T.I1.) B BRBIOPAHHBIX €IMHUIIAX U3MEPECHHSI.

Jluneiinvle pasmepul IPEACTABIAIOTCS Pa3MEPHBIMHU JIMHUSAMHU, KOTOPBIE TTPUBA3BIBAIOTCS K
BepIIMHAM U KOHTYpaM 3JIEMEHTOB JIeTaIU (U3/1eIIus ).

Paouanvrvie pazmepvr TpenCcTaBISIOT 3HAYCHUS pajuyca KPUBOJUHEHHBIX SJIEMEHTOB.
Pannanpabie pazMepsl MOKHO CUUTATh YaCTHBIM CITydaeM JTMHEHHBIX pa3MepoB.

Venosvie pasmepvi MIPEACTABISAIOT 3HAYCHHS YIJIOB MEXAY Mapamyl JIMHUN W/umm pedep
JIMHEHHBIX 3JIEMEHTOB U CKPYTJIEHHBIX CTOPOH MHOTOYTOJBLHUKOB.

Jlnst oTBepcTHil pa3Mep - STO JAWaMeTp HaMOOJBIIEr0 MPAaBHIBHOTO BOOOpakaeMoro
MUJIMHIPA, KOTOPBIA MOXKET OBITh BIIMCAH B OTBEPCTHE TaK, YTOOBI TUIOTHO KOHTAKTHPOBATh C
HanOoJiee BBICTYIMAIONTUMU TOYKAMH TTOBEPXHOCTU HA JIJIMHE COEJUHEHHUs (pa3Mep colpsraeMoin
JeTalld UJIeaTbHOU reOMeTpUYecKoi (POpMBI MTPHIIIETAIOIIeH K OTBEPCTHIO Oe3 3a30pa), HE JOJIKEeH
OBITh MEHBINIE, YeM TpeJe)l MaKCUMyMa MaTepuaia. J(OmoJHUTENThbHO HaWOOJBINNN JHaMeTp B
JFOOOM MeCTe OTBEpCTHS, ONPEACNICHHBIA MyTeM JBYXTOYEUYHOTO M3MEPEHHS, HE JOJIKEH OBITH
OoJiblle, YeM Impejie]] MUHUMYMa MaTepuara.

Jlst BaJIoB pasmep - 3TO TUaMETP HAMMEHBINETO MPAaBMIIBHOTO BOOOpaKaeMOoTo MUIHH/PA,
KOTOPBI MOKET OBITh ONMHCAH BOKPYT Baja TaK, YTOOBI IUIOTHO KOHTAKTUPOBAaTh ¢ HamboJjee
BBICTYHAIONMUMH TOYKAMU TMOBEPXHOCTH HA JJIMHE COEJAWHEHUs (pa3Mep colpsraeMoil jeranu
uJeaIbHON reoMeTpruieckor GopMBbI mpuJeraromeit K Baixy 0e3 3a30pa), He JOJKeH ObITh OOJIbIIe
YeM Tpeles MakcuMyMa matepuaia. JlOMmOJHHUTEThHO HAaUMEHBINHMHA JHaMeTp B JIFOOOM MecTe
Bajia, OMpEeIeICHHBIA MyTeM JBYXTOYEHYHOTO U3MEpPEHUs, HEe JTOJDKEH OBITH MEHBIIE, YeM TIpeIe
MUHHMYMa MaTepuaia.

Kak y»e Ob110 cka3zaHO, HEBO3MOXKHO MOJIYYUTh TOUYHO pa3Mep dJIEMEHTa JIeTaIH, TOATOMY
W 3aJal0TCs TpeielbHbIe pa3Mephl. MakcuMa bHBIA pa3Mep dJeMeHTa B MapTUU U3TOTOBICHHBIX
JeTaliell 0JDKeH OBITh MEHbIE HauOOJIBIIEro MPEeeIbHOr0 pa3Mepa, a MUHUMAJIBHBINA pa3Mmep
DJIEMEHTa J0JKeH OBITH 0OJIbINE HAMMEHBIIIETO MPEIeTLHOTO pa3Mepa.

Ha puc. 1 npuBenena cxema (GyHKIIMOHUPOBAHUS HEKOTOPOH TEXHOJIOTUUYECKONH CUCTEMBI,
B KOTOpOH Ha MeETaUIOpPEXKYIlleM CTaHKe W3rOTaBJIMBaeTCs TmapTus Jetaieil. Ha Bxon
TEXHOJIOTUYECKOM CHUCTEMBI MTOCTYIAET MapTHsl 3ar0TOBOK (HAIPUMEp, OTIMBOK MJIU ITAMIIOBOK).
Pasmep momnexarmelt oOpaboTke MOBEPXHOCTH Yy KaXKAOW 3aroTOBKH B MApTHUU HE OJWHAKOB H
MOXeT OBbITh JIIOOBIM B mpenenax Jomycka. HeoauHakoBbl B Ipejeliax COOTBETCTBYIOIIMX
JIOTTYCKOB XMMUYECKUM COCTaB, CTPYKTYpa U (PU3HKO-MEXaHUYECKHUE CBOMCTBA MaTepuaia KaxIou
ciemyronieid 3arotoBkd. KommdecTBo »HEprum, mojaBaeMoi B TEXHOJIOTHYECKYIO CHUCTEMY B
€JMHUILY BPEMEHHU HEMOCTOSIHHO, HAalIpUMEP, 3aMETHBI KOJIeOaHUsI HAMPSIKEHUS B DJIEKTPUUYECKUX
CeTsX, KOoJIeOJIeTCsl B HEKOTOPBIX Ipejiesiax JIaBlieHue B THJIPO- W MHEBMOCETSX W T.J. MaiviHa
paboTaeT B HEKOTOPOH OKpY KArOIIe cpeje, MoKa3aTeIn COCTOSHHS KOTOPOH HE COXPaHSIOTCS B
TE€YCHHE BPEMEHHN 0O0pabOTKHU MapTUH 3arO0TOBOK (TEMIEpaTypa, OCBEIEHHOCTh, 3albIJICHHOCTh H
T.1.). CocTosiHME caMOil TeXHOJOTMYECKOW CHUCTEeMbl MOABEPIKEHBI PA3JIMYHBIM HW3MEHEHHUSIM BO
BPEMEHH: OHA HArpeBaeTCsl WJIM OCTHIBAET, YaCTHU €€ M3HAIUBAIOTCS B MOJBUKHBIX COETUHEHUSIX
U T.JI.

Bce 3t n3MeHeHus yclioBUM paOOThl TEXHOJIOTUYECKONH CUCTEMBI B OOJIBIITUHCTBE CBOEM
HOCSAT CIyYailHbIi XapakTep ¢ OrPaHUYUBAIOTCS HEKOTOpbIMU mpeneiamu. [loatomy
oOpaboTaHHBIE B OTOH TEXHOJOTHYECKOW CHCTEME JeTad OyayT pa3inyuaThCs Kak Mo pa3Mepam
00paboTaHHOW TMOBEPXHOCTH, TaK W IO TOKa3aTeJsIM CBOWCTB MaTepHalia, JPYTHMH CJIOBAMH
pe3ynbTar mporecca OyleT HecTaOWiIeH B NapTUM, U Yy KaXJOW JeTanu OyAeT MMETh CBOIO
KOJIMYECTBEHHYIO BEJIMYMHY, B PAa3HON CTENEHU NPHUOIMKAIONIYIOCS K 3aJJaHHOW (KelaeMoi).
[ToaTOMy TrOBOpPST, 94TO pe3ynbTaT JHOOOTO MPOU3BOJACTBEHHOIO MPOIlECcca CIIYYaeH U PacCesH 0
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HekoTopoMmy Toito. Paccesnue BenmuuuHbl 4 (pa3Mepa KOHCTPYKTHBHOI'O »JIEeMEHTa JIeTalu) B
NapTUH JIeTalel XxapaKTepu3yeTcsl IPeKe BCEro MojieM paccessHust 4.

UcxoaHbIN NPOAYKT-

3aroToBKa OkpyrKatowas cpeaa

(HenocToAHCTBO

Pa3mMepoB 1 CBOMCTB MpoayKuua —

TexHonorunyeckas 06paboTaHHbie

mMmaTtebunana B NabTUN

cucrema

Aetanm
dHeprua

(HenoctosHcTeO (HecTabunbHoOCTb

(HenocToAHcTBO COCTOAHMUA B pasHble

pa3MepoB 1 CBOWUCTB
KO/NIMYECTBa B e AUHULLY

MOMEHTbI BpeMeHU ee

mMaTepuana B napTum

HenocTtoAHCTBO
COCTOAHUA

UHdopomauma

OKpYy*Katowewn cpeabl

Puc. 2.1. Cxema o6pa3oBaHusi HECTAOMIIBHOCTH pe3yiibTaTa MPOU3BOACTBEHHOTO
mpoIiecca u3-3a HeMOCTOSTHCTBA YCJIOBUAN €r0 peaTh3aiim

AHaOTMYHBIM ~ O0pa3oM B CHJIy pa3Iduds YCIOBHM OKCIUTyaTalldd, pPacCesHUS
MoKazareseil KauecTBa M3TOTOBIIEHHBIX HW3/IENINANA, CBOEBPEMEHHOCTH M TOJHOTHI TEXHUYECKOIO
o0cITy>)KMBaHUS M3JIeTUsl BO3HUKAET paccestHue IMokKazaTesieil dKCIUIyaTallMOHHbBIX XapaKTepUCTUK
B IPOIIECCe AKCILTyaTaIluy U3/eNusl (HalpuMep, U3HOC, KOPPO3IUOHHBIE MTOBPEXKIACHUS U . ).

1.2 3axoH pacnpeaeseHusi Kak MoJeJb (popMHUPOBAHUA pa3Mepa B APTHH JeTaJieil

Paccesinne BenumuuHbl 4 (pa3Mepa KOHCTPYKTUBHOIO dJIEMEHTA JieTalli) B MapTUu JeTajei
XapaKTepu3yeTcs MpexkAe BCEro IMojeM paccessHus mA, KOTOpoe Ompejelsercs Kak pa3HOCTb
MaKCUMaJIbHOTO 1 MUHUMAJIbHOTO 3HAYEHUN

C()A = Amax - Arn'n (1)

Bropas xapakTeprucTrKa I0JKHA ONPEACTUTh TI0JI0KEHUE TIOJIST PACCeSTHASI OTHOCHTEIBHO
KOHIIa HOMMUHAQJIBHOT'O 3HAYEHUsI MToKa3aTessi Ao. DTO MOKHO C/ENaTh ¢ MOMOIIBIO JIF0OOTr0 U3 Tpex
OTKJIOHEHUH: MUHUMaJIbHOTO (HUKHero) El,, MakcumansHOTO (BepxHero) ES, mim koopuHaThI
cepeMHbI 1oJ1s1 paccestHus (cpennero) EC,, kak 9TO MOKa3aHO CXEeMOM Ha puc. 2.

Bcro coBokynmHOCTE 3HaUeHUH TToKa3aress A(pa3Mepa dJieMeHTa KOHCTPYKITAN JeTalld) B
napTuu 00paboTaHHBIX JIeTalel MOKHO OMUCATh OJHUM U3 CJIEAYIOIMMX HA0OPOB TpeX BEIUYMH:

1 BapuanT - Ao, Els, ES,

2 Bapuant - Ao, Elw, wA

3 Bapuant - Ao, ES, w4

4 papuant - Ao, EC, w4

5 Bapuant - Ao, Amax, Amin



Puc. 2. Cxema XapakTEepHCTHK pacCesHHs pa3Mepa AJIEMEHTa B TMapTHUU JeTalel IMocie
o0paboTku

B stux Habopax HOMHWHAIBHOE 3HAUCHWE pa3Mepa diieMeHTa Ao KOOpAWHATa CepeInHbI
noJis paccessuust EC,, ommchBaroT ypoBeHb KauecTBa, a moje paccesaus wA (Elo, ES)) nmarot
npejcTaBjIeHue O JOCTUTHYTOW B TApPTHH HW3TOTOBJICHHBIX H3JIEIUN CTaOMIBLHOCTH 3HAYCHUS
aTOTO ToKazaresnss. O4eBUIHO, UTO JUJIS ONMHUCAHUS TPeOyeMOoro Ka4ecTBa BMECTO TIOJIST PACCESTHUS
€ro KOOpJWHATHI HEOOXOAMMO 3a/1aTh ToJie nomycka 1A W OJHY W3 ero KOOpAWHAT (Hampumep,
EQ).

BapuaHTBl omucaHus 3HAYeHWM TIOKa3aTelis B MApPTUU MaIUH pa3IudaroTcs (opMoi
3a/IaHus TOJIeH paccessHUsI M JIOTYCKa M B cllydae HEOOXOIUMOCTH JIETKO MPeoOpa3yroTcsl OJIWH B
Ipyroi mo Gopmyiiam, mpuBeIeHHBIM B Ta0. 1.

Tabmuma 1. ®opMyJIsl 71 Iepexo/ia OT OTHOM (GOPMBI 3a/TaHKs TIOKa3aTels CITyKeOHOTo
HA3HAYECHUS K JPYyrou

BapuanT 3ananusg ®opMyIIbI ITepexo1a K IpyTuM BapHaHTam
oKa3aress
Ao, El, ES T74= ES El; EC=0,5(El+ ES); Amax= 4o +ES  Anmin= 4ot El
Ao, El, T4 ES= El+ T4, EC= El+ 0,5TA; Amax= Ao + El+ T4, Anin= Aot El
Ao, ES T4 El= ES-74; EC= ES0,574; Amax= Ao tES  Anmin= 4o +ES T4
4o, EC, T4 El= EC-0,5 T4, ES= EC+0,5 T4,
Anmax= Aot EC+0,5TA; Anin= Ao+ EC-0,5TA4
Ao, Amax, Pnin TA= Amax- Anin; El= Anin- Ao; ES= Amex- Ao; EC=0,5(Amax- Amin)- 4o

BaxkHoil XapakTepUCTUKOW paccesHUsl BeJIMUYMHBI IOKazaressi A CIyKUT paclpejaeieHue
€ro 3HauYeHUW MO MO0 paccesHuss wA. Pacnpenenenwe — 5TO COBOKYIHOCTh 3HAYCHHM
MOKa3aTessl, pacHoJIOKEHHBIX BO3pPACTAIOIIEM MOPSAKE C YKAa3aHUEM YacTOThl UX MOBTOPEHMS.
JI71s1 OLIEHKM 4acTOThI MOBTOPEHUS 3HAYEHUN UCTIOIB3YIOT:

® YacTOTy - KOJIMYECTBO M 3HaueHuil Aj B mapTuu,

® YacTOCTh — OTHOIIEHUE KOJIMYECTBa Mj 3HaUeHU Aj K X 00IIeMy KOJIMYeCTBY N B

NapTuu,

e BepoATHOCTH P(X) — Kom4ecTBO 3HaUeHUuii Aj B IMPOILEHTaX OT OOIIETo UX YUCIIA.

Pacnipenienienne 3HaueHUd mokazarens  CIy)KEOHOTO  Ha3HAYEHUS MOXKET  ObITh
Npe/icTaBieHo B BUe TaOuuubl win rpaduka. Jlyis mocrtpoeHus TaOmuubsl UM rpaduka mose
paccessHust @A, paccuntanHoe 1o gopmysie (1), pa3OUBarOT Ha HECKOJIBKO PaBHBIX WHTEPBAJIOB U
MOJCUYUTHIBAIOT KOJIMYECTBO N} 3HAYEHUH, KOTOpbIE INOMANal0T B Kaxabli wuHTepBasl. Ilo
pe3ynbTaraM 3Toi pabOThl 3alOJIHSIOT TAaOJIUIly, B KOTOPOH pacioyiaraloT UHTEPBAJIbI B MOPSAKE
BO3pacTaHMsl 3HaueHWW nokaszartens. Ilpumep Takoro npezacraBieHust pacnpenpeneHus 100



3HAUEHUHN pa3MepoB JeTajeil, 00pabOTaHHBIX B OJJHOM TEXHOJOTHYECKOW CUCTEME U PACCESIHHBIX
no oo @A = 0,35 mm, npuBejieH B Ta0I. 2.

Nudopmanust o pactipeneseHIN U3 Ta01.2 MOXKET OBITh IIpeICTaBlIeHa TpaduuecKy B BUJIE
IarpaMMBbl, MPEeACTABICHHON Ha puc. 3. JI1 3TOro mo ocu aOCHUCC OTKIJIAJBIBAIOT 3HAYEHUE
nokasarensi (pasMepa B paccMaTpuBaeMOM IIpUMepe) M OTMEYaloT TPAHMIBI MHTEPBAJIOB B

m.

1

cooTBeTcTBUU ¢ Tabn. 2. [lo ocu opauHAT OTKIAABIBAIOT YacTOTHl M, yactoctd ' wmm
BeposiTHOCTH P(X), COOTBETCTBYyIOIIME KaXKIOMYy HHTepBaily. Ha mmpuHe KakIoro WHTepBaa
CTPOSIT TPSMOYTOJBHUK, BBICOTA KOTOPOTO paBHAa COOTBETCTBYIOMIEH dYacToTe (YacTOCTH,
BEpOSITHOCTH). B pe3ynbrare MmocTpoeHus moiydaercs croiduaTtas cTyleHdaras auarpamma 1,
Ha3bIBaeMasi TUCTOIPaMMOH pacripeiesieHusl.

Tabmmma 2. Pacnipenenenaue pa3MepoB B MapTUH 00pabOTaHHBIX JieTajlei

No | I'paHuI1IBI MHTEPBATIOB, MM Yacrora m, mr. m; | BepositHOCTEP(X),%
/1 Yacrocte 7
1 20,00 — 20,05 2 0,02 2
2 20,05-20,10 11 0,11 11
3 20,10 20,15 19 0,19 19
4 20,15- 20,20 28 0,28 28
5 20,20 — 20,25 22 0,22 22
6 20,25—-20,30 15 0,15 15
7 20,30 — 20,35 3 0,03 3
NTOI'O n :Zmi =100 Zm’ ~10 ZP(x):IOO%
n
m.

1

Ecnu B cepeinbe Ka)I10ro HHTEpBaJia IIOCTPOUTH OPJIMHATEI, COOTBETCTBYIoIMe My, 7
win P(X), © COeTMHUTD WX KOHIIBI, TO 00pa3yeTcs JIOMaHast JIMHHS 2, Ha3bIBaeMast TPAKTHUECKOM
KPHUBOW WJIM MTOJIUTOHOM PAaCIpEIETICHUS.

e v 2UCMOE0OMMI
> 0AUE0H
;'-‘ -'-"
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Puc. 3. Pacnpenesnenue pa3mepoB B napTUU 00pabOTaHHBIX JIeTaei

Ecnu yBenmuumBaTh KOJMYECTBO 3HAYEHUM IOKazarelsd (M3MEPEHHBIX Pa3MEPOB JeTajeil)
IIpM YMEHBUICHUM BEJIWYMHBI MHTEpBaa (YCTPEMHB €ro K HYIIO), JOMaHas JUHHUS MOJUTOHA
pacrpeieieHus NpeBpallaeTcs B IJIaBHYIO KPUBYIO, HAa3bIBAEMYIO KPHUBOW pacmpeneieHus (CM.
puc.4). Dta KpuBas rpapuyecku IMpeacTaBisieT AudQepeHnanbHblii 3aKOH pacipeneeHus
(IUIOTHOCTH BEPOSITHOCTH) HENPEPBIBHON CIIy4ailHOW BEIWYMHBI, AHAIATHYECKOE BBIPAKCHHE
KOTOPOTO ONHUCKHIBaeTCs (QyHKIIMEH

y=f®), (2)



rJIe X — TeKyIlee 3HaYCHHUEe CTyYaifHOW BeTMYMHBI (HAIIIeTO MTOKa3aTells CIIyKeOHOTo Ha3HAUYCHUS
MAIuHbI 4);

Yy - 3HauYeHHWE OPAMHATHI KPUBOU pPACCESHUS, COOTBETCTBYIOIICH TEKYIIEMY 3HAYCHHIO
Xi=A4j CIy4ailfHOW BEJIWYWHBI, (T.e. YACTOTA, YACTOCTh WM BEPOSTHOCTH TEKYIETo 3HAYCHUS
CIIy4yallHOU BEJTUUYNHBI).

3Hast 3TOT 3aKOH MOKHO OIPEJIEIUTh BEPOSATHOCTH TOTO, UTO 3HAYCHHE CITy4YaitHOM
BEJIMYUHBI X OKKETCSI B MHTEpBaJie OT a 10 b:

P(a<x<b)=jf(x)dx
a 2.3)

B rpaduyeckom mpencTaBIeHHM BEPOSTHOCTH Oy/IeT paBHA IUIOIMATN ydYacTKa C
OCHOBaHMEM ab, orpaHuYeHHOr0 CBepXy KpUBO# pacmpeielicH s, KaKk 3TO IMOKa3aHo Ha puc.4.
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Puc. 4. I'paduk quddhepeHnnaabHOTo 3aK0HA pacpeie/ieHNs CIIyIaitHOW BETMYHHBI

—+00

P(—0 < x <+w) = [ f(x)dx =1
[Tpu a=-0 u b=+ —0 (2.4)

Bo muoOrmx TCOPCTUYCCKUX W IMPAKTHYCCKHUX 3aadax 1 KOJIHYCCTBCHHOI'O OITMCAaHHA
pacpeacICHUA UCIIOJIB3YIOT CIACAYIOMUC YUCIIOBBIC XapaKTCPUCTUKHU

® JIOJIOKCHHUC LCHTpA I'pyHIIIUPOBAHUA cnyqaﬁﬁoﬁ BCIIMYMHBI (I_ICHTpOM IrpynirupoOBaHUs
cnyqaﬁHoﬁ BCJIMYWHBI HA3BIBAIOT €€ CpCIHCC 3HAYCHHC, OKOJIO KOTOPOro B OCHOBHOM
pacrojlaratoTcsi BC€ €€ OCTajbHble 3HAYEHHUs) XapaKTEePU3YIOT MaTeMaTUYeCKHUM OKUJIaHHEM
M(x), cpemuuM apudMeTHYECKHMM 3HAYeHHEM X, CIy4allHON BENWYMHBI WM CpPEJHUM
apI/I(lJMeTI/I‘-IeCKI/IM OTKJIOHCHHUCM OT HOMHUHAJIBHOI'O 3HAYCHU A Xo.’ me = ch - Xo,

® MEpy paccesHHS XapaKTEpPU3YIOT II0JIEM PACCEsHUS ), IUCIEPCUEN H CPEIHUM
KBaApaTUICCKUM OTKJIIOHCHUCM Ox.

MaremaTtudeckoe OXHIAaHUC Z[HCKp@THOﬁ CHY‘I&fIHOfI BCIIMYNHBI (KaKOBOﬁ ABJISICTCA,
HampuMep, pasMep KOHCTPYKTUBHOTO JIEMEHTa B MapTUU 00paboTaHHBIX JIeTajei):

k
M(x)= inp(xi)
i=l1
l
rae K— xonudecTBO BO3MOXKHBIX 3HAUCHUM CIyYaiHOM BEJTUUMHEI X.
MaremaTrnueckoe 0KUAaHUE HEMPEPHIBHOM CITyYailHON BEJIMYHUHBI:

M(x)= Txf (x)dx,

B mnpakthueckux 3amadax, pemiaeMbIX B TEXHOJIOTMH MAIIMHOCTPOEHUS, IOJOKEHUE
IEHTpa TPYNIUPOBAHUS XapaKTePU3YIOT CpPeJHUM apu(PMETUUECKUM 3HAYCHUEM CIydalHOM
BEJIMYUHBIL:



= ©)
rje: M —d4acToTa OT/IeJIbHBIX 3HAYEHUH X ;

K — KOJTMYeCcTBO OT/IEIBHBIX 3HAYCHUN X; ;

N — o01ree KOJIMYECTBO 3HAYEHUH X;.

[lenTp rpynmupoBaHUs WIM CpeJIHEE 3HAYEHUE CIy4ailHOW BeJIMYMHBI HE BCErjaa
COBIIQJIACT C CEpeANHOMN MoJIsl paccesHus (puc. 5), ero KoopauHata M(x) OTHOCUTEIIBHO KOHIIA
HOMUHAJIBHOTO 3HAYCHUS:

Poom |
N
:"r_, - : "/ II"\.1 3
- w, -
i S2
= -—
EC.u.
Mix

A

Puc. 2.5. Cmernienue neHTpa rpynmnupoBaHusl CIIydaiiHOW BeTUUUHBI X OTHOCHTEIHLHO
CEpeIMHBI MOJIST paccesiHus

CMelreHe IIeHTpa TPYIITHPOBAHUS OTHOCUTEIIEHO CEPEAMHBI MOJIS PacCesTHUS
oIleHUBaeTCS KO3 (HHUIIMEHTOM OTHOCUTEILHON aCHMMETPHUH O
_Em —ECo
/2 (2.7)

OnHolt U3 XapaKTepUCTHK pacCesHUs 3HAYCHUH CIydailHON BeTMYMHBI BOKPYT IIEHTpa
rpynnupoBanus M(X) ciyxut aucrepcust Dy. Jlucriepcust JUCKPETHOM CITy4aliHOM BeJTMYUHBI:

k 2
D, =[x, - M@)] P(x).
i=1
Jlucnepcust HEeNpEPHIBHOM CIIy4YalHON BEJIMYWHBI:

D, = j [x—=M@®] f(x)dx.

B mpakTuke /715 OIIEHKH CTEIICHU PACcCesTHUS CIy4aliHOM BEIMYUHBI UCIIOJIB3YIOT CPETHEE
KBaIpaTUIECKOE OTKJIOHEHHE, PABHOE MOJIOKUTEITFHOMY KBaIpaTHOMY KOPHIO U3 JUCIIEPCUU:

6. =+JD..

JInst mpakTUUecKuX pacupeesieHui MOJI0KEHUE IIEHTPpa IPYIIIMPOBAHUS XapaAKTEPU3YIOT
CpeHUM apu(PMETHIESCKIM 3HAUCHUEM CITy4aifHOM BeIMYMHBI U TOT/a CPEHEE KBAAPaTUIECKOe
OTKJIOHEHUE PABHO:

1< >
Gx: - Z(xi_ch) mi

e (®)

Takum o0pazom, 4TOOBI OXapaKTepU30BaTh paclpe/ieieHne CaydailHoi BeJIMYMHBI
KCTIOJIB3YIOT CIIEAYIONMI HA0OP YMCIOBBIX XapaKTEPUCTHK:

9



e HOMHMHAJIBHOE 3HAYEHUE CIydaitHOU BeMYHHBI Xo (HarpuMep, HOMHUHAIbHBIN
pasmep);

®  [I0JIE PACCEAHUS CIIYYAHON BEJUUYNHBI (Vy;

e  KOOpAWHATA CEPEIUHBI MOJS paccesHus (IeHTpadbHoe oTKIoHeHne) ECw;

e cpeaHee apupMETHUECCKOE 3HAUCHHE CITYYalHOW BETWUMHBI X, WK CPETHEE
apudMeTHuIecKoe OTKJIIOHEHUEe £Mmy;

o CpeHee KBaJpaTHUeCKOe OTKIIOHEHUE CIIYIaiHON BETMYUHEI Oy.

Ecnu kpuBas pacupe/ieieHis] CAMMETPUYHA OTHOCHUTEIBLHO CPETHET0 apru(hPMETHUICCKOTO
3HAYCHHSI, IIEHTP TPYIITHUPOBAHKS OKa3bIBACTCSI COBMEIIEHHBIM C KOOPINHATON CepeIMHBI ITOJIS
paccesiaus, T. e. ECowx = Em.

3akomnwl pacnpedenenusn

Pacnipenenenusi ciyyallHbIX BEJIMUMH B 3aBUCUMOCTH OT YCJIOBHI MOTYT OIHUCHIBATHCS
pa3HbIMH 3aKOHAMU. MHOTOYHMCIEHHBIMH HUCCJIEAOBAHUSMU YUEHBIX-TEXHOJIOTOB U3 BCETO
pa3zHOOOpa3us BHISBIICHO OI'PAHMYEHHOE UX KOJUYECTBO, JOCTATOYHO aJ€KBATHO OIMCHIBAOIIEE
pe3yabTaThl TEXHOJOTUYECKHX IPOIIECCOB MAIIMHOCTpoeHus. M3 3THX 3aKOHOB HamOOIIblee
MPaKTHYEeCKOEe 3HAUYEHHE UMEET 3dKOH HOPMAIbHO20 pacnpeoeienus uiu 3axkox laycca. 1o
OOBSICHSIETCS TEM, YTO B TEXHOJOTUUECKHUX TpoIleccax MAITMHOCTPOUTEILHOTO TPOU3BOACTBA Ha
pe3yabTaT OKa3blBaeT BIUSHHUE OOJBIIOE KOJWYECTBO OTKJIOHSIONMX (DaKTOpOB, MpHYEM
OOJIBIIMHCTBO W3 HHUX BIUSIOT IMPUMEPHO B OJIMHAKOBOH cTemneHu. COrjacHO HM3BECTHOMY
MOJIOKEHUIO TEOPUM BEPOSITHOCTEH pacipesieIeHue CyMMBbI OOJIBIIOTO KOJWYECTBA B3aWUMHO
HE3aBUCHUMBIX CIIyYalHBIX CJlaraéMbIX BEJIWYHUH MPU OTCYTCTBUHM JIOMHUHHUPYIOIMUX (HaKTOPOB
MoIUMHAETCA 3aKoHy [ aycca.

VYpaBHeHME KPUBON HOPMAIILHOTO pacipeiesIeHHs] MMEET CIIeTyIOMUi BU/I:

1 (x—Xep)’
e 202

e 29

AHaJIA3 3TOrO YpaBHEHHUs IOKA3bIBAET, YTO KPUBAsi HOPMAJIBHOTO PACIIPEEICHUS
CUMMETPHUYHA OTHOCUTENILHO [IEHTPa IPyNIUPOBAHUs, IPEICTABISIEMOr0 BeMuMHaMu M(x) uinu
Xep. Koopaunara nieHTpa rpynnupoBaHus ONpPEEsseT N0JI0KEHNE KPUBOM OTHOCUTEIBHO Havasa
orcueTa (HallpuMep, OTHOCUTEIIbHO HOMUHAJIBHOTO 3HAYEHMS IIOKa3aTest Xo), a cpeiHee
KBaJI[paTUyecKoe OTKJIIOHEHUE ¢ — ee PopMy U pa3Max. 3HAUEHUSIM X U —X COOTBETCTBYET
OJIMHAKOBas BeNM4nHA opauHatsl Y. [Ipu x = X, KpuBas uMeeT MakCuMyM:

1 O 4

y e
O'\/
Ha paccrosiHuu +¢ OT BepIIUHBI (CM. pHUC. 2.6) KpHBasi UMEET JIBe TOUKH (Touku A u B)
nepernda, opAuHATa KOTOPBIX:

~ Vm 0,24
V=Y =2 0,0) ¥
e ar Ve
1w
T i
~. o
e 0 Iz
3_ " (&1 ___i|l_ i i
]
w = g
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Puc.2.6. KpuBas 3akona HopmansHOro pacupenaenenus (['aycca)

KpuBast acumnrorrdecku mpudimkaeTcs kK ocu adciucc. Ha pacctosauu £36 0T BEpIITUHBI
KpUBOH €€ BETBU HACTOJIBKO OJIM3KO MOAXOISIT K OCH adCLHUCC, UTO B 3TUX IIpejieaX 0Ka3bIBaeTCs
99,73% ot motmaau o1 Beet KpuBoil. [Ipu mpakTrdeckux pacuerax 0ObIMHO MPUHUMAETCS, YTO
I0JI€ pacCessHUs

Wy = 60y (2.10)

U B IIpeJiesiax 3TOro MOJIsl HAXOAATCS BCEe 3HAUEHUS UCCIIelyeMON CIyyailHOM BeTMUMHBI.
Bo3nukaromas nmpu 3ToM nmorpenmHocts coctapisietr 0,27% w1 cuutaeTcst JOIMyCTUMOM.

N3 popmyiasr (2.10) cireryeT, 9TO ¢ YBEIIMUYCHUEM 0y MPOMOPIUOHAIIBHO pacTeT MoJie
paccesiHUsI, KaK 3TO MOKa3aHo Ha puc. 2.7.

Puc. 2.7. BiusiHre cpeTHEKBaApaTHIECKOTO OTKIIOHEHUS Ha OPMY KPHBOM HOPMAIIEHOTO
pacnpeneieHus

[ToaTomMy cpenHee KBaApaTUIHOE OTKJIOHEHUE U CUATACTCS MEPOH pacCessHUs HITH MEpOit
TOYHOCTH; MPUMEHUTEJIPHO K HAIlle TeMe 3TO OTKJIOHEHHE MOKHO CUUTATh MEPOM
HeCTaOMIIBHOCTH TTOKa3aTelIs CIIyKEOHOTO Ha3HAYCHUS MaITHBIL.

C momorplo 3aKoHa ["aycca ajjlekBaTHO OMUCHIBAIOTCS PE3YJIbTaThl MPOU3BOICTBEHHBIX
MPOIIECCOB C IOCTATOYHO OOJIBIION MOBTOPSEMOCTHIO, T.€. B YCIOBUSIX MacCOBOTO U
KPYITHOCEPHUITHOTO MMPOU3BOJICTB MAIITHH.

B yci10BUSIX € AMHUYHOTO U MEJIKOCEPUIMHOTO POU3BOICTB, I'Jie TOBTOPSIEMOCTh
OTCYTCTBYET WJIM Ype3BbIYaitHO MaJia, BOBMOKHOCTD MOJIYyUeHUs eIMHUYHOTO pe3yibTaTa
CTAaHOBHTCSI OJMHAKOBO BO3MOJKHOM B Mpejiesiax BO3MOKHOTO WJIH JIOITYCTUMOTO TOJISl pacCesiHUS.
[Ipu HeoOxoauMOCTH 0OecednTh (JOCTHYL) 0COO0 BHICOKYIO CTAOMIIBHOCTD pe3yJibTaTa
(mampumep, npu 06padoTKe JeTaneit no 5-6 KBaauTeTaM TOYHOCTH ) BEPOSTHOCTD €ro MOMalaHus
B y3KHe€ TPaHMIIBI MTOJIS JIOIYCKa 10 HAUMEHbBIIIEMY, CPEAHEMY WJIM HauOOJIbIIeMY 3HAYCHHUSIM
CTAaHOBHTCSI OJMHAKOBOW. B aTHX ciyuasx npumensiom 3akon paenoi eeposmuocmu. Taxoe
pacnpenenenne GopMUpyeTCs TaKkKe, KOra B TEXHOJIOTHUECKON CHCTeME eCTh OJIUH
JTOMUHUPYIOIINHI (haKTOp U 3TOT (PaKkTOp U3MEHSET MOJydaeMblid pa3Mep 10 JIMHEHHOMY 3aKOHY.
[Ipumepom Takoro pakTopa MOXKET CIYKUTh pa3MEPHBIA N3HOC HHCTPYMEHTA, OIMCHIBAEM bl
JUHEHHON (YHKIHMEH apryMeHTa BpeMEHH ero padoThlL.

['paduyecku 3aK0H paBHOM BEPOSITHOCTU MPEJICTABISETCS MPSIMOYTOILHUKOM C

1
P(x)= ﬂ%
OCHOBAHUEM (x= Xmax - Xmin Y BBICOTOM @: (cm.puc. 2.8.). Cpennee 3Hauenue

11



X — Zrmmx min
cP
CIIY4aHOU BCIIMYINHBI 2 , CpCIAHEC KBAAPATUICCKOC OTKIIOHCHHUC
X —X_ . (0]
o= _max  Comin X 0’577(0)(
243
il v ‘
| - —]
i I' ¥
ik

e e b

Puc. 2.8. Pacnipenenenue ciydaifHON BEJIMYMHBI IO 3aKOHY PAaBHON BEpPOSTHOCTH

B yciioBusix cepuifHOTO IPOU3BOJICTBA PE3YIbTAT COSIMHEHUS ABYX HIIA HECKOIBKUX
neTasei, pa3Mepbl KOTOPBIX PacCEsIHBI 110 3aKOHY PaBHOI BEpOSITHOCTH, pacIipe/ieIeHne uxX
o01Iero pasmepa J1ojiee aIeKBaTHO OIMUCHIBAETCS 3AKOHOM PAGHOOEOPEHHO20 MPeY20TIbHUKA
(3axonom Cumncona). ITOT 3aKOH TaKKe MPUMEHSIOT TaK)Ke JUIsl ONUCAHUS pacipeieeHui
pa3MepoB 7-8 KBAIUTETOB TOUHOCTH, MOJYYEHHBIX IpU 00paboTKe Ha cTaHkax. [ padhuuecku sToT
3aKOH IPEJICTABISETCS] PaBHOOEIPEHHBIM TPEYTOJIHLHIUKOM C OCHOBAHHUEM, PABHBIM ITOITIO
paccesHus @y (cM. puc. 2.9.).

| =F X |

Puc. 2.9. Pacnpenenenue ciaydyailHol BeJIUYUHBI 1O 3akoHY CuMIICOHA

X +X .
X max min
C

Pacmipenenenue oka3pIBaeTCs CAMMETPAYHBIM OTHOCHTEIHLHO 2 .Ecmu B
KauecTBe Hayajla OTCUETa CIy4aiiHOM BEIMUYMHBI BHIOPATh €€ MaTeMaTHYeCKOe 0KHJIaHUE WIIH
Xep, TO QYHKIIUS pacmpeiesieHus B Tpeaenax |[Xmin, Xmax] AIMEET BHI:

2
Fy=-2a- 2
()]

X a)x

@

o, =—F
M cpennee KBaapaTHUECKOE OTKIOHEHHE 26 :
Pacnpenenenus no 3axkonam CHMIICOHA M PABHOM BEPOSITHOCTU MOXKHO paccMaTpUBaTh Kak
OTKJIOHEHHUS OT 3aKOHA HOPMAJILHOT'O PaCIpeNe/ICHuUsI, KOIMYECTBEHHO CTENEHD OTHX OTKIIOHEHHI
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orieHuBaeTcst K03(hGUIHEHTOM A, KOTOPBIM Ha3BIBAIOT OTHOCUTEIHHBIM CPETHUM KBaJpaTHIECKUM
. 20,
OTKJIOHEHUEM: @x | B tabmume 2.3 npuBeieHk! 3HAUeHHs KO(PUIEEHTOB.

Tabauna 2.3. 3Ha4eHust OTHOCUTEIHFHOTO CPEJTHETO KBAJPATUUECKOTO OTKJIOHEHUS

3aKkoH pacipe/IeICHHsI Ox Wy A
Hopmanbnsrii (I'aycca) Ox 60x 1
3
Cumricona X — Xinin Xmax = Xmin L
2.6 Ve
PaBHOM BEpOSATHOCTH X =X Xmax = Xmin RS
243 V3

3axon sxcyenmpucumema (3axon Penesi). DTUM 3aKOHOM OIHMCBHIBACTCS pacipesieieHre
TaKUX CYry0o MOJIOKUTEIBHBIX M0 BETUYUHE MOTPEIIHOCTEN KaK SKCIIEHTPUCUTET, paAHAIbHOE
OueHwe, HIUUIICHOCTh, HEMAPAIIICIILHOCTh | T.I. DopMupoBaHUE ATOTO paclpeeieHUs XOPOIIIo
WJLTIOCTPUPYETCST 00pa30BaHUEM DKCIIEHTPUCUTETA HAPYKHOW U BHYTPEHHEH ITUITMHIPHIECKUX
MMOBEPXHOCTEH MpU 00TAYMBAHUH ITOBEPXY M YCTAHOBKE Ha OMPABKY C TApaHTUPOBAHHBIM
3a3opoM. Cxema Takoro mpoiiecca npusesieHa Ha puc. 2.10. Ha puc. 2.10a npuBesieHa netayib TUNa
JICKa, Hapy> KHAs TOBEPXHOCTh KOTOPOTO MOJIYYAETCs] C HEKOTOPHIM SKCIIEHTPUCUTETOM €
OTHOCHUTEIIBHO OCH OTBEpCTHs (). DKCIEHTPUCHUTET MPECTABIISIETCS paiycoM-BeKTOpoM R = e,
KOTOPBI MOKET OBITh paBHOBEPOSITHO HAIpaBlieH o1 1r00bM yriioM k ocu OX. Ha puc. 2.106
MOKa3aHOo TEKYIlee MOJIOKEeHHUEe pajnyca-BekTopa R, onucriBaeMoe TeKyIuMU 3HAYEHUSIMU
KOOPJIMHAT €T0 KOHIIA Xj U V.

e — il |

Puc.2.10. Cxema popMupoBaHus pacrpeeieHus 0 3aKoHy Peres skcrieHTprcuTeTa
OTBEPCTUS U HAPYKHOTO HWIIMH]Ipa
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OCOOCHHOCTBIO TaKOTO pACIHpeeNieHUus] SBISIETCS TO, YTO B €ro OCHOBE JICXKHT
pacripesieJieHle KOOpAMHAT 110 3aKOHY ['aycca (HOpMaIbHOIO pacipeesieHus1), a pacipeie/ieHue
HKCIIEHTPUCHUTETA HOPMAJIbHBIM HE SIBJISIETCS, KaK 3TO MOKa3aHo Ha puc. 2.100. YpaBHeHUE 3aK0Ha
Penes mmeer cienyromuit BUa:

riIe 00 — CpeJHee KBaJpaTUyUecKoe OTKJIOHEHWE 3HaueHui koopauHaT X u Y.
[Tone paccesiHus IepeMeHHOM BeTUUYNHBI pajuyca-BekTopa R paBHo o = 3,44 g9

Cymmuposanue nozpeuiHocmeil U KOMRO3UUUU 3AKOHO8 PACCEAHUA

IIpu oOpaGoTke 3aroTOBOK B TEXHOJIOTMYECKMX CHCTEMax Ha TOYHOCTb IOJIYy4aeMoro
pa3Mepa OJHOBPEMEHHO BIHSIET OOJBINOE KOJUYECTBO Pa3HBIX (PAaKTOPOB, MMEIOIIMX pa3zHOe
nmoBejieHre Bo BpeMeHHU. [lo aTomy mpu3Haky Bce (akTOphl U MOPOXKIaeMble UM TOTPEITHOCTH
JIEJIAT Ha cydaiiHble U cucteMaTudeckue. K ciiyuyallHbIM OTHOCSITCSL T€, BEJIMUMHY U HallpaBiIeHUE
JNEUCTBUSI KOTOPBIX HEBO3MOXHO TMpeJcKa3aTh WM pPacCUUTATh IS KaKIOW Cleqyromen
oOpabarbiBaeMoil 3aroToBKH. [IpuMepoM Takoro ¢akTopa MOXKET CIYXKUTh paccesHue pa3MepoB
3aroTOBKH B APTHH MOCTYHAOMHUX ISl 00pabOTKU B Mpezeliax JOoIycKa 3TOro pa3Mepa.

CymmapHoOe JIeHCTBUE BCEX CIydalHBIX (PaKTOPOB IOPOKIAET paclpeieieHHe pa3MepoB
Mo MO0 (. Ecin Bce (aKTOphl MOMAUUHSIOTCS 3aKOHY HOPMAJIbHOTO pacHpeieeHHs], TO
BEJIMYMHY CYMMApHOIO IOJISI PACCEeSTHUS MOKHO ONpPENeNUTh KBAJPATHYHBIM CYMMHUPOBAHUEM
AJIEeMEHTapHBIX TOTPEITHOCTEMH:

Ecnu sxe 3aKoHBI paccessHUs 3JIEMEHTAPHBIX TOTPEIIHOCTEN pa3Hble, TO UX CYMMHUPOBAHHUE
BEJyT IO MPaBUITY KBAJAPATHOTO KOPHSI C y4€TOM KO3 PHUITUEHTOB OTHOCUTEIHLHOTO PaCCesTHUS.

. 2 2 2 2
@, = \/1’(1606.,,,I +1'(za)m2 +...+Kna)a,,n = ZK,-C%,

Bennunna 3THX  KOO(QQUIMEHTOB  oOmpeaeisieTcs IO  OTHOIICHUIO  3HAYCHHS
OTHOCHTEJILHOT'O CPETHEr0 KBaJpaTHYECKOr0 OTKJIOHEHUS Al K 3HAUYEHHIO 3TOr0 OTKJIOHEHUS IS
3aKOHa HOpMaJbHOrO pacmnpezeneHus ['aycca. Toraa nns 3akoHa HOPMAJIBHOTO pacIpe/leleHus
koa¢unment otHocuTenpHOTO paccesHus K = 1 mns 3akona Cumncona K = 1,2, s 3akoHa
paBHOi1 BepositHocT K = 1,73.

K cucremaruueckum (pakTopaMm OTHOCST Takue, KOTOpblE JIMOO COXPAHSIOT JUIUTEIbHOE
BpeMsl BEIMYMHY M HallpaBieHHEe (MX Ha3bIBAlOT CUCTEMATUYECKHMMM ITOCTOSHHBIMH), JHOO,
COXpaHsisi HallpaBJeHHE JEWCTBHS, 3aKOHOMEPHO UW3MEHSIOT BEJUWYMHY (HMX Ha3bIBAIOT
CUCTEMATHYECKUMH  NepeMeHHbIMH).  OTIWYUTENbHOH  OCOOEHHOCTBHIO  MOPOMKIAEMBIX
CHUCTEMaTHYECKUMU (haKTOpaMH IMOTPEIIHOCTEN SBISIETCS TO, YTO OHM SBJISIIOTCS BEKTOpaMH H,
CJIeZIOBATENbHO, CYMMHPOBATh UX MEXIY COO0H HE0OX0ANMO anredpanyecky, T.e. ¢ y4eTOM 3HaKa
HaIlpaBJICHUs IEHCTBUSL.

CryuaiiHbple TOTPEIIHOCTH CKJIAJIBIBAIOTCS C CUCTEMaTHYecKuMu apudmernyecku. B sTom
cllydae CyMMapHOE I10JI€ PaccessHUS pa3MepOB OIIpe/IesieTCs BhIpaKeHUEM:

a)Cj/M = a)Cﬂ + ACUC}’H = 66 + ACllC‘Wl

Hanpumep, npu 3eHKepOBaHUH OTBEPCTUH OJHUM 3€HKEPOM B MApPTHH JeTajiell paccesHue
pa3MepoB MOTUMHSIETCS 3aKOHY | 'aycca ¢ moyieM paccessHus =060, KaK 3TO Moka3aHo Ha puc.2.11.
[Ipu cmeHe 3eHKepa xapakTep paccesHUs HE HM3MEHSeTCs, TaK KaK Bce YCIOBUSI 00pabOTKU
OCTAIOTCS HEM3MEHHBIMHM, HO BEpIIMHA KPUBOU paccesHHs CMeEIaeTcs Ha BEJIWYUWHY Pa3HOCTU
JIMaMETPOB CTApOro U HOBOTO 3€HKEPOB Acucm, KAK 3TO MOKa3aHO Ha puc. 2.116. CymmapHoe noJie

paccestHUSL pa3MepoB Bcell mapTuu oOpaOOTaHHBIX JIBYMSI 3€HKepaMu JeTajeil pacummpsercs Ha
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ATy BEIUYUHY Acucm, @ KPUBASI pacCesHUSI CTAHOBUTCS JIBYxBeplnuHHOU. Eciam cucremarnydeckas
MOTPEITHOCTh TIEPEMEHHAsI U OIUCHIBAETCS HEKOTOPOW 3aBUCHUMOCTBHIO (HAIpUMeEp, pa3MEpHBIN
W3HOC MHCTPYMEHTA, KOTOPHIH TPOIOPIIMOHAIIEH BPEMEHH ero padoThl), TO BEpIIMHA KPUBOU
paccesHUsI CTAHOBHUTCS IIOCKOM M JJIMHA ATOM IIJIOCKOM YacTH TeM OoJIbIle, 4YeM OOJIbIle
HAKOTUICHHAs] CHUCTeMaTH4ecKas IMOTrpeltHoCTh Acem = f(MV2), Tae Ne -  moOpsaKOBBIH HOMeEp
00pa0oTaHHBIX JIeTajeil, ¢ MOMOIIBI0 KOTOPOTO OMOCPEIOBAHHO H3MeEpsieTcsl BpeMs paOoThI
WHCTPYMEHTA.

e Fi )
i i

Puc.2.11. Cxema BiustHUS A cucm HA GOPMY KPUBOU pACCESHHS U BEJTUUMHY TTOJIS pacCesTHUS

1.3 Cranpaprusanus napaMeTpoB MoJieil paccessHUsSI KAK HHCTPYMEHT CHUKeHHS
3aTpPaT HA IPOHU3BOJACTBO H IKCILIyaTAIHIO W3/1eJINi

Cucmemoil 0onycko6 u nocaook Ha3bIBAIOT COBOKYITHOCTH PSJIOB JIOMYCKOB M ITOCAOK,
3aKOHOMEPHO TIOCTPOCHHBIX Ha OCHOBE OIBITA, TEOPETHYECKUX H OSKCIHEPUMEHTATHHBIX
ucciaeoBaHU W OoQOpMIIEHHBIX B BHUJAE cTaHAapToB. CHcTema mpeHa3HAa4YeHa IS BBIOOpA
MUHAMATHFHO HEOOXOJMMBIX, HO JOCTATOYHBIX ISl TMPAKTHKHA BApUAHTOB JIOMYCKOB M TOCAJOK
TUTIOBBIX COEJIMHEHWH JeTajiel MalllhH, JaeT BO3MOXKHOCTh CTaHAApTU30BATh pEXYIIUe
WHCTPYMEHTHl W KaquOphl, a KaK CJEJACTBHE CHIIKAIOTCSA 3aTpaThl HAa HM3TOTOBJICHHE JeTalleH,
cOOpKY y3JI0B M HMX KOHTPOJIb, O0JIEr4aeT KOHCTPYMPOBAHUE, MPOU3BOJCTBO M JIOCTUIKECHHE
B3aUMO3aMEHSIEMOCTH U3JICNIUI U UX YacTeid, a Tak)Ke 00yCJIOBIIMBAET MOBBIIIIEHUE UX KauecTBa.

B nacrosimee Bpems OOJIBIIMHCTBO CTpaH MUpPa MPUMEHSET CUCTEMBI JIOITYCKOB U MOCAI0K
NCO. Cucrembr MCO co3mansl 1151 yHU(DUKAIIMN HAIIMOHAIBHBIX CUCTEM JIOITYCKOB U TIOCAJIOK C
[eJpI0  O0JIeTYeHUs MEKIYHApOJAHBIX TEXHUYECKUX CBs3ed B MeTayutooOpadaThiBarolei
MPOMBIIUIEHHOCTH. Biimodenne MexayHapoaHblx pexkomengammii MCO B HanuoHaAIbHBIE
CTaHJAPTHI CO3/JaeT YCJIOBHS I OOecledeHus B3aWMO3aMEHSIEMOCTH OJHOTHITHBIX JeTajei,
COCTAaBHBIX YacTel W W3/, N3rOTOBJICHHBIX B pa3HbIX cTpaHax. CoBerckuit Coro3 BCTYNUI B
NCO B 1977 ropy, a 3arem mepemén Ha eAuHYyK cucteMy aomyckoB u mocanok (ECHII) u
OCHOBHBIE HOPMBI B3aMMO3aMEHIEMOCTH, KOTOphIe 0a3UPYIOTCS Ha CTaHIAPTaX U PEKOMEHIAINIX
NCO.

OcHOBHBIE HOPMBI B3aMMO3aMEHSIEMOCTH BKJIIOYAIOT CHUCTEMbI JIOIYCKOB M IMOCAJO0K Ha
MUAJUHIPUYECKUE JIeTalld, KOHyca, INMOHKH, pe3bObl, 3yOuarbie mnepenaun, u Jp. CHcCTeMbI
nonyckoB u mocagok MCO u ECHII ans TUNOBBIX JeTajiel MalllMH OCHOBaHbI Ha eOQUHbIX
NPUHYUNAX NOCMPOeHUsl, BKITIOYAIOIIUX
CUCTEMY 0Opa3OBaHMs MOCAJAO0K W BUIOB COMPSHKCHUH;

e CHCTEMY OCHOBHBIX OTKJIOHEHUH;

e YPOBHH TOYHOCTH;

e EIUHUILY JIONYCKA;

e  TIPEANOYTUTETbHBIE TOJIS JOMYCKOB U TIOCAJIOK;

e JIMAINa30HbBI M HHTEPBAIBl HOMHUHAIBHBIX Pa3MEPOB;
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e HOPMAJIBHYIO TEMIIEPATYPY.
beuto mpuHsSTO, YTO JIBe WM HECKOJLKO JETaled pa3HbIX pa3MepoB CIENYyeT CUHUTATh
OJIMHAKOBON TOYHOCTH (TPHHAICKANTAMU OJIHOMY KBAIHMTETY), €CIIM WX HW3rOTaBJIMBAIOT Ha
OJTHOM M TOM K€ 00OpPYJIOBaHHWH MPH OJHUX U TEX YK€ YCIOBHUAX 00OpabOTKH (peKuMax pe3aHus v
T.1.). OTCIOZIa CIIeTyeT, UTO TOYHOCTh BAJIOB, M3TOTOBJICHHBIX, HAIIPUMEp, NMUIM(OBaHUEM BO BCEM
JUarna3oHe JUaMeTpoB OJMHAKOBA, HECMOTPS Ha TO, YTO MOTPEITHOCTh 00pabOTKH, KaK MoKa3alu
AKCIIEPUMEHTBI, PACTET C YBEJIMUEHUEM pa3Mepa oopadaTeiBaeMoit aetanu (puc. 1).

i - | r

fot } i Tosspeme oo firmme a0

o | i !

Memiihiassce ilSenmae ;0

2 | | |
» F o) A 20 L A = T Y

Pucynox 3.1

3aBHCHMOCTh HM3MEHEHHS IOTPEIIHOCTH OblIa IMpeJICTaBlIeHa KaK IPOU3BEIICHUE JBYX
yacteid. OJTHA YacTh a XapaKTepHU30Balia TUI CTaHKa, ApyTas — 3aBUCENa JIUIIL OT pa3Mepa JAeTalln
3d.

A=a*3d
rjae A — aMILTUTY/Ia paccestHUsl pa3MEpPOB, XapaKTePHU3YIOIIas MOrPeIrHOCTh 00paboTKu, MKM; d —
araMeTp oOpabaTheIBaeMoi IeTain, MM; a — KO3 pUIMEeHT, 3aBUCSIINMA JTUIIb OT THITA CTAHKA.

B naneHefieM OBIIO PEIIEHO, YTO JOMYCKH OJTHOTO KBAJTHTETA JIOJDKHBI MEHSTHCS TaK JKe,
KaK HW3MEHSETCS IOTPEIHOCTh 00pabOTKM Ha CTaHKe B 3aBUCHMOCTH OT pasMmepa
oOpabaThIBaeMOH JeTalu.

Cucmema OCHOBHBIX OMKIOHEHUL TIPEJCTABIIAET OO0 Psii OCHOBHBIX OTKIIOHCHUI BaJlOB
B CA m otBepctuii B CB, 0003Ha4aeMbIX COOTBETCTBEHHO CTPOYHBIMU M 3arjiaBHBIMHA OYKBaMH
JaTuHCKOro andaBuTa, Hanpumep a, b, ..., zb, zc; A, B, ..., ZB, ZC.

3HaYeHHe OCHOBHOTO OTKJIOHCHHS OIPEJIEIISIETCsl COOTBETCTBYIOIIECH OYKBOM U 3aBHCHT OT
HOMHHAJIBHOTO pa3Mepa. B cucTemax MOIMyCKOB M MOCAIOK pa3HBIX TUITOB JIeTajeil YCTAaHOBIICHO
pa3HOEe 4YKCIIO OCHOBHBIX OTKJIOHEHHWH, HamOOJbIIee MX KOJUYECTBO COJCPIKUTCS B CHCTEME
JIOITYCKOB U TIOCAI0K TJIAJKUX MUTHHIPAYSCKIX JAeTaIeH.

Ypoenu mounocmu MOTYT Ha3bIBaThCS MTO-PA3HOMY: KEAIUMENbl MOYHOCHY - JUTS TTIAIKAX
neTanel, cmenenu moynocmu - JUISL PEe3bOOBBIX JeTalledl W 3y04aThlX KOJIEC WM KIACCbl
moynocmu - JUIS TIOJAIIUITHAKOB KadeHHs, HO B JIIOOOM CiIy4ae OHHM OIPEACIISIOT TPeOyeMyro
CTYIICHb TOYHOCTH JIeTajell JUIsl BBITOJIHEHUS CBoMX (yHKIHH. O003HAYAIOTCSl YPOBHH TOYHOCTH,
KaK IpaBHJIO, apaOCKuMu nudpamu, yeM MeHbIne nudpa, TeM BbIIE YPOBEHb TOYHOCTH, T.C.
TOYHEE JCTallb.

Eounuya oonycka - 3TO 3aBUCHUMOCTH JIOIyCKAa OT HOMHHAJIBHOTO pa3Mepa, KOTOpas
SIBIIICTCSI MEPOM TOYHOCTH, OTPaKAIOIICH BIMSHUE TEXHOJOTHYECKHX, KOHCTPYKTHUBHBIX H
METpPOJIOTHYeCKuX (pakTOopoB. EAMHMIIBI TomycKa B CHCTEMaX JOIYCKOB M MOCAJ0K YCTAHOBIICHBI
HAa OCHOBAaHHMM HCCIICJIOBAaHUI TOYHOCTH MEXaHHWYECKON 00paboTkm naeraneit. J{uanasowsr u
UHMEPBANLL HOMUHATILHBIX PA3MEPO8 YIUTHIBAIOT BIMSHUAE MACIITaOHOTO (akTopa Ha 3HAYCHHE
SJIMHUIIBI JIOMycKa. B mpejienax oJHOro Juana3oHa pa3MepoB 3aBUCUMOCTh €IMHHMIIBI JOIMYCKa OT
HOMHHAJIBHOTO pa3Mepa - MOCTOSHHA. DTO CliejaHo IS TOTO, YTOObI MaKCHMAaJIbHO COKPATHUTh
YHCII0 3HAYCHHI JIOMYCKOB MIPH MMOCTPOCHUH PSIOB JIOMTYCKOB.

Homyck I T paccunteiBaetcs o popmyne: IT =K * i,
rae K —49mcio eMHUIL A0IyCKa, YCTAaHOBICHHOE JIJIS KAXKIOT0 KBAJIUTETA,
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| — ¢IMHMIIA JOITYCKa, 3aBHUCSINAs TOJIBKO OT pa3Mepa (tadi. 3.1).

Crannaprom ycranosiensl kBamuteTsl: 01, 0, 1,2, 3,4, 5, ..., 11, 12...18. Cambie TOUHBIC
kBaiuTeThl 01, 0, 1, 2, 3, 4, Kak mpaBwWIO, TPUMEHSIOTCS TIPH U3TOTOBJICHUH 00PA3IIOBBIX MEp U
KainopoB. KBaauTeTsl ¢ 5-ro 1o 11-i, Kak IpaBUIIO, IPUMEHSIOTCS JIJIsl COMPSATaeMbIX dJIEMEHTOB
neranei. KpanmreTsl ¢ 12-ro mo 18-it npuMeHstoTCs 11 HECONPATaeMbIX 3JIEMEHTOB JIETAJICH.

Tabmauma 3.1.
Ksanurer 56 7 8 9 1011 12 13 14 (15 |16 17 18
Yucio equnui gomycka K 710 16 25 40 64 100 160 250 400 640 1000 1600 (2500
Jlomyck jiiis pazmepos ji0 500 _ - MA
MM IT=Kk*i, roe 04550 'u'mw,MKM
Jlommyck /It pa3MepoB CBBIIIE Lk - .
500 110 3150 My IT=k*1, tnei =0,004* D + 2,1, Mkm

[Ipumeuanue: D — cpeiHee reoMmeTpruyecKoe U3 KpaitHUX 3HAYEHUN Ka)KJI0ro HHTepBalia
HOMMHAJIBHBIX Pa3MepoB, MM (TaOIHIIa JJaHA B COKPAIICHUH )

JIist TOCTpOeHUS PSIOB JTOMYCKOB K&K M3 JHANa30HOB Pa3MepOB, B CBOIO OYepe/lb,
paszJiesieH Ha HECKOIBKO uHmepaanod. 110ckoIbKy Ha3HayaTh JOMYCK IS KaXI0TO HOMHUHAIBHOTO
pazMepa IKOHOMHUYECKH HETeIeco00pa3Ho I BceX pa3MepoB, 0ObEeIMHEHHBIX B OJIMH UHTEPBAJ,
3HAYEHUS JIOMYCKOB MPUHATHI 00UHAKO8bIMU. Pa3Mephl 10 MHTEpBaJIaM paclpe/eNIeHbl TaK, YTOOBI
JIOMYCKHU, TOJCUYUTAHHBIE IO KpAaWHUM 3HAYEHUSM B KaXJIOM HHTEpBajie, OTIUYAINCH OT
JIOTTYCKOB, TIOJICUUTAHHBIX 110 CPeHEMY 3HAUCHHIO JIMaMETpa B TOM K€ UHTepBaJie, He Oojiee ueM
Ha 5-8 %.

B dopmynax emunmn gomyckoB B cucteme MCO m ECJIII B kadecTBe pasMmepoB
MOJICTABJISIOT CpeIHee TeOMETPUUECKOe KpaitHUX pa3MepoB KaKI0TO HHTEpBaJa.

CpeanuM reoMeTpru4ecKHM HECKOJIBKUX TOJIOKUTETHHBIX BEIECTBEHHBIX YMCE
Ha3BIBACTCS TAKOE YMCII0, KOTOPHIM MOXKHO 3aMEHHUTH KaXKI0€ M3 ATHX YHCEIT TaK, 9TOOBI UX
MpoU3BeICHUE He N3MEHIIIOCh. bosee popmanpHO:

A i
‘:l: R 5 + o) = ':.l-"ll-r|-r:! Th = II Iy
Wi =1 #

YcraHoBieHO 27 OCHOBHBIX OTKJIOHEHUW BaJOB M 27 OCHOBHBIX OTKJIOHEHUH OTBEPCTHH.
OcHOBHOE OTKJIOHEHHE — OJHO U3 JIBYX IpEeJIeNbHbIX OTKJIOHEHHUH (BepxHee WJIM HUKHEE),
OTIpeIeIISAIOIIee MOJIOKEHHE MO JOMYyCKa OTHOCUTENBHO HYJIeBOH JUHUNA. OCHOBHBIM SIBIISIETCS
OTKJIOHEHHe, Omkaiiinee K HyJeBoi TuHUU. OCHOBHBIE OTKJIOHEHHS OTBEPCTHUH 0003HAYAIOTCS
MPOMUCHBIMU OYKBaMM JIATUHCKOTO aji(haBuTa, BaJOB — CTPOUYHbIMH. (CxeMa pacrosioKeHUs
OCHOBHBIX OTKJIOHEHHI C YKa3aHUEM KBAJIUTETOB, B KOTOPHIX PEKOMEHIYETCS UX IPUMEHSTD, JIIs
pa3mepoB 110 S00 mm npuBesieHa Ha puc. 3.1. 3areMHeHHas 00J1aCTh OTHOCUTCS K OTBEPCTHSIM.
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lIpeonoumumenvuvle nois 0ONYCKO8 U NOCAOOK TPEACTABISIIOT COOOW COBOKYITHOCTH
OTOOpaHHBIX M3 Yhcja HanboJiee 9acTo MPUMEHSIEMBIX B POU3BOJICTBE U3ICTUH MMOJIeH JOMyCKOB
W COCTaBIISIEMBIX U3 WX YUCIIA TTOCAIOK WJIM BHUJIOB COMPSKEHHUH. DTH TOJIS JTIOMYCKOB U TIOCAIOK
COCTABJISIIOT PSAJBI MPEINOYTUTETBHBIX U PEKOMEHIYEMBIX W JOJDKHBI B TIEPBYIO OUepelb
WCIIO0JIB30BAThCS TIPH MPOEKTUPOBAHUY W3JICITHH.

Hopmanvuas memnepamypa, Tpu KOTOPOW OIpeseNieHbl JOMYCKA W OTKIOHEHHS,
yCTaHaBIWBaeMble cTanaapTamu, npuHsara paBHoi +20°C (I'OCT 9249-59). Takas temmepaTypa
0M3Ka K TeMmreparype padouux MOMEIIeHUH MpOU3BOJICTBEHHBIX MOMeNeHUH. ['paayupoBKy u
aTTECTAIlMIO BCeX JIMHEHHBIX W YTIJIOBBIX MEP W HU3MEPHUTENBHBIX MPUOOPOB, a TakKe TOUHBIE
MU3MEpEeHUs CIlIeyeT BBITOIHITH IIPU HOPMAIBHON TeMIIepaType, OTCTYIUICHHS OT Hee He JOJKHBI
MPeBBIMNIATh JIONyCKaeMBIX 3HaueHwi, cojepxkamuxcss B ['OCT 8.050-73 (I'ocymapcTBeHHAs
cucTeMa m3MepeHwmii). Temieparypa AeTaad U U3MEPUTEIHHOTO CpPeACTBA B MOMEHT KOHTPOJISI
JOJKHA OBITh OJMHAKOBOM, UYTO MOKET OBITh JOCTUTHYTO COBMECTHOW BBIJIEP:KKOU aeTtad u
U3MEPUTENIHLHOTO CPEJICTBAa B OJIMHAKOBBIX YCJIOBHUSAX (HAmpuMep, Ha 4yryHHOU mute). Ecnu
TeMIeparypa BO3JAyXa B TPOU3BOJCTBEHHOM IIOMEIICHUH, KOHTPOJUPYEMOM JeTald H
W3MEpPUTENIFHOTO cpeficTBa cTabmimm3upoBanbl U paBHbl 20 °C, TeMmmepaTypHas MOTPEITHOCTH
U3MEPEHUsT OTCYTCTBYET MNpH JIOOOKW pPa3HOCTH TeMIepaTypHbIX KO3(PPHUIHMEHTOB JIUHEHHOIO
pacmupenus. Takum oOpa3om, sl YCTpaHEHUS TEeMIIEPAaTypPHBIX IMOTPEITHOCTEN HE0OXOIMMO
COOJIIOZIaTh HOPMAJIBHBIN TEMIIEPATYPHBINA PEKUM B IIOMEIICHUSIX N3MEPUTEIBHBIX JabopaTtopwii,
WHCTPYMEHTATBHBIX, MEXaHUIECKUX U COOPOYHBIX I[EXOB.

2. [locaaka Kak Mo/1eJIb B3aUMO/IeliCTBHS ABYX JAeTaJjIei
2.1 PasmepHasi Moje/ib B3aUMO/1eiicTBHSA ABYX JleTajleld B eIHHHYHOM COeINHEeHHH

B roTOBBIX wu3MENUAX JeTaqd B OOJBIIMHCTBE CIIy4aeB COMNPATalOTCS [0 CBOUM
dbopMooOpa3yoImUM MOBEPXHOCTSIM, 00pa3ys coenuHeHus. Jlrobas MamuHa IpW W3TOTOBJICHUN
TpeOyeT BBINOJHEHHUS OOJBIIOrO KOJWYECTBA COCAMHEHWH JeTallel JIpyr ¢ JAPYroM - TaKue
COCIMHEHUs B TMpejieiiaX OJHOTO U3JIeNus SBISIIOTCS €IWHUYHBIMU. B JTaHHOM KOHTEKCTe
eOUHUYHOe coeOuHeHue - dTO JIBE WIM HECKOJIbKO TOJBUHO WJIM HEMOJBH)XKHO COEJIMHSIEMBIX
JeTaiell Ha3bIBAlOT compsraeMbiMUA. [lOBEpXHOCTH, TO KOTOPHIM TPOWCXOAHUT COSAMHEHHUE
JeTaneil, HazbIBAIOTCS COINPSATaeMbIMU MOBEPXHOCTSIMU. OcTalbHblE TOBEPXHOCTU HA3bIBAIOT
HecomnpsiraeMbIMH (CBOOOIHBIMU). B COOTBETCTBUM C ATUM pa3iuyaroT pa3Mepbl CONPSTaeMbIX U
HecoIpsiraeMbIX (CBOOO/IHBIX) TOBEPXHOCTEH.
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XapakTep eTMHIYHOTO COCIMHEHUS OIPeIeIIeTCsl ero (YHKIIMOHATLHEIM Ha3HAYCHUEM B
MeXaHu3Me, IMPU HU3TOTOBJIEHHUU KOTOPOTO OHO OCYIIECTBISICTCS, M OIpeJessieT CTeleHb
JOTTYCTUMOCTH OTHOCHUTENIBHBIX TIepeMelieHuid Jneraneit mociie cOopku. Ilo Bo3MoOXKHOCTH
B3aUMHOI0 MePEMEILECHHUSI IeTallel pa3iuyaroT CIeAYIONINe COeIMHEHMUS:

e a) HenooBUIICHVIE HepA3bEeMHbIe cOeOUHeHUsl, B KOTOPBIX OJIHA COEJIUHSEMas JIeTAlb
HETIOJIBU)KHA OTHOCUTEJBHO JAPYrod B TEUYEHHWE BCEr0 BpeMeHH paboThl MexaHW3Ma:
COCIMHEHUS JIETAJIEl CBapKOW, KIIENIKOM, KJIEEM, COCAUHEHUS C TapaHTUPOBAHHBIM
HaTIroM (Hampumep, OpPOH30BOrO BEHIIA YEPBSYHOTO KOJEca CO CTAJIbHOW CTYyHUIEH);
MepBble TPU BHUJA OTUX COCJAMHEHUH pa3OopKe He MOABEPraroTCs, a YETBEPTHIA MOXKET
paz0uparbcst UMb MpU KpaitHell He0OX0IMMOCTH;

e 0) HenoosudicHble pazveMHble COCOUHEeHUs, OTIMYAIOIUEcs] OT MPEABIIYIINX TEM, YTO B
HUX BO3MOXHO TE€peMeIleHre OJHOW JeTair OTHOCHUTENIbHO JPYTroi MpU peryupoBKe U
pa3bopke coeIMHEHUs MpPH PEMOHTE (HAmpUMep, KpereKHble pe3hOOBBIC, IUIUIIECBBIEC,
IITIOHOYHBIE, KJIMHOBBIE U MTU(TOBBIE COSIMHEHMS);

e B) N0OOGUICHBIE COCOUHEHUs, B KOTOPBIX OJIHA COeJMHseMas JeTalb BO BpeMs padoOThl
MeXaHU3Ma MepeMENIaeTcss OTHOCUTENIBHO JIPYToi B Olpe/IeJIEHHBIX HAMPABJICHUSIX.

B kaxmyro u3 Tpylmn BXOJUT MHOIO Pa3sHOBHIHOCTEW COEIUHEHUM, WMEIOIINX CBOH
KOHCTPYKTHUBHBIE OCOOCHHOCTH U CBOIO 00JIaCTh MPUMEHEHHUS.

Eannununoe coeuuenne o0pa3yeT conpsbkenne win mocaaky. [Ipu sTom BHe 3aBUCHUMOCTH
OT KOH(UTYypaIlUu COETUHSEMBIX OJEMEHTOB, YCJIOBHO TPHUHSATO OJWH dJEMEHT Ha3bIBaTh
«BaJIOM», a JIPYroi - «oTBepcTHEeM». Bayl - TepMHH, YCIOBHO NMPUMEHSIEMBIA JUISI 0003HAUCHUS
Hapy>KHBIX (OXBAThIBAEMBIX) DJJIEMEHTOB J€Tajied, BKJIOUas M SJIEMEHTHI, OTrpaHUYCHHbBIC
MJIOCKUMH TOBEpXHOCTMHU. OTBEepCTHE - TEPMHUH, YCJIOBHO TPUMEHSEMBIA JJii 0003HAUYEHUS
BHYTPEHHUX (OXBATHIBAIOIINX) dJEMEHTOB JeTajeil, BKIIIOYas W DJIEMEHTBI, OTpaHUYCHHBIC
MJIOCKAMH TIOBEPXHOCTSIMU. Eciin oXBaThIBarolas M OXBaThIBa€Masi MOBEPXHOCTH SIBIISIFOTCS
KPYIJIBIMU ~ [UJUHIPUYECKUMU  TOBEPXHOCTSIMU, TO COEJAMHEHHE Ha3bIBaeTCs IJIAJIKUM
nuIuHIprudeckuM. Eciau oxBaThiBaroIass W OXBaThiBaeMasi MOBEPXHOCTH OOpa3oBaHbI JBYMS
MapajuIeIbHBIMU THIOCKOCTSMHU KakK1asl, TO COSAMHEHNEe Ha3bIBAETCS IJIOCKUM C TapaliebHBIMU
MIJIOCKOCTSIMU.

Eananunoe coelnHeHre MOKET ObITh C 3a30pOM MJIM HATATOM. 3a30p - Pa3HOCTb MEX]y
pa3MepoM OTBEPCTHUS M Baja A0 cOOPKH, €CIIM pa3Mep OTBepCTHs Oobline pasMepa Baia S=D - d.
Hatsir - N=d - D. 3a30p wiu HaTATr MpeacTaBiIsiOT COO0H pasMepHYI0 MOJIe/Ib B3aUMOICHCTBHS
JIBYX JleTajiell B €IMHUYHOM COEIMHECHUH.

2.2 PazmepHasi Mo1eJ1b B3aUMO/I€iiCTBHSI 1eTajleld B MapPTHH COeIUHEeHUI

HoMuHanbpHBIN pa3Mep OTBEPCTHS M Bajla, COCTABIISIONINX COCAUHEHUE SIBIISIETCS 00WUM U
HA3bI6AEMCS HOMUHATBHLIM pasmepomM nocaoku. Pasmepbl OTBepcTHH 0003HAYAIOT JIFOOBIMU
3aryiaBHbBIMM OykBamH, Hampumep: A, B..., BajioB - crpounbiMu: @, b.... IlpenenbHble pazmepsl
0003HAYAIOT ¢ MHJACKCAMM Max - HAWOOJBIINK IpeJe/bHBIA pa3Mep, min - HAaUMEHBIIUMA
HpeaebHbIN pa3zMep, Hampumep: Amax, Bmin, amax, bmin.

B 3aBHCHMOCTH OT BO3MOKHOCTH OTHOCHTEIHHOIO MEPEMEICHUS COMPSTraeMbIX JeTajei
WM CTETICHU COMPOTUBJICHHS UX B3aUMHOMY CMEIICHHUIO MTOCAKU Pa3/Ie/IsIFOT Ha TPU BUIA:

- IOCAJIKH C 3a30POM,

- IOCAJIKH C HATATOM,

- IepeXO/IHbIE TIOCAIKH.

1. ITocanka ¢ 3a30poM - mocajka, Ipu KOTOPO#l Beerja oOpasyeTcst B COSTUHEHUH 3a30D,
T.e. HAMMEHBIIUN TpeebHBIM pa3Mep OTBEPCTHUS OOJIbIIe HAUOOJBIIErO MPEASILHOrO pa3Mepa
Bajia WK paBeH emy. Ha rpadudeckom m300pakeHUH TaKOM IMOCAIKU MOJIE€ JOMyCcKa OTBEPCTHS
BCETJIa PACIONIOKEHO HaJ| MOJIEM JIOMyCcKa Baja, T.e. pa3Mep I'OJHOr0 OTBEPCTHUS Bcerya OoJIbIie
pa3mepoB rojgHoro Bajia. [locagku ¢ 3a30poM XapaKTepu3yOTCs (OTIMYAOTCS OJHA OT JPYroii)
3HAYEHUSIMH 3a30POB, T.€. JBYMS BO3MOKHBIMH IPEICIbHBIMU 3HAYCHUSIMH, MEXKIY KOTOPHIMHU
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JIOJDKEH HaXOJWThCA JEUCTBUTENIBHBIM 3a30p NIpPU M3TOTOBICHHH JIETAIIEM B Mpeaeinax
HOPMHUPYEMBIX JIOIIYCKOB U, IMPEXKJE BCEro, HAWMEHBIIUM 3a30poM. B dacTHOM ciy4ae
HaUMEHBIITNN 3a30p MOXET OBITh paBeH HyJt0. Hambomnemmuii 3a30p OyJeT MMETh MECTO, €CIIH
conpsiratb HAaMOOJIBIINKI MPEJETbHBIN pa3Mep OTBEPCTUS ¢ HAUMEHBIIIUM MPEAEIbHBIM Pa3MepoM
Bajla, 4 HAUMEHBIINHI 3a30p - IPU CONPSLKEHUN HAUMEHBIIETO IIPEIEIBHOIO pa3Mepa OTBEPCTHUS C
HauOOJBIINM TpeAeTbHBIM pa3MepoM Basia. [locagku ¢ 3a30poM HCHOJIB3YIOT B TeX CIydasx,
Korja HeoOXOJuMO OOEcHeUYuTh OTHOCUTEIBHOE CMENIEHUE COIpPATaeMbIX JeTalled WIH
HEOOXOAMMO DJIEMEHT OJIHOM JIeTalld MOMECTUTh B DJIEMEHT JPYroi s JadbHEHIeld uX CBapKH
WJTU KPeTUJIEHUS JIPYTUMHU CIIOcOOaMu.
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[lonst mOITyCKOB OTBEPCTHS M Bajia MPH MOCAIKE C 3a30pOM (OTKIIOHSHHS OTBEPCTHS
MTOJIOKHUTEITbHBI, OTKJIOHCHHUS BaJla OTPHUIIATEIIHHBI)

2. Ilocanka ¢ HaTArOM - MOCajKa, MPU KOTOPOH Bcerja oOpazyercs HATAT B COSAMHEHUH,
T.e. HAUMEHBINUU TpeJeNbHBIA pa3Mep COeAMHSEMOro Bama OyAeT OoJjbllle HaHuOOJBIIETO
MpeneabLHOro pasMepa oTBepcTus. Ha rpadmyeckom n300pakeHUN TaKUX MOCAIOK TOJIE JIOIMYCKa
Bajia BCEr/Ia PACIIOJIOKEHO BBIIIE OISl JOMYCKa OTBEPCTHS, T.€. BCE pa3Mephl TOJTHOTO OTBEPCTHS
MEHbIIIe pazMepoB rojHoro Baia. [locanku ¢ HATArOM XapakTepusyroTcs (OTIMYAIOTCS OJIHA OT
JIPYTroif) 3HaUeHUEeM HAaUMEHBIIETO HATsra, KOTOPhI 00pa3yeTcs Mpu COMPsKEHUH HAMMEHBIIETO
MpeNeIbHOTO pa3Mepa Bajla ¢ HAWOOJNBIIAM MpENeIbHBIM pa3MEpOM OTBEPCTHS, €CIIA pa3Mep
OTBEpCTHSl MEHbIe pasMmepa Baja. HanbOombpluii HATAr OKaKeTCs TOrJa, €Cld B COMNpPSHKEHUU
OyJleT y4yacTBOBaTh BaJl C HAWOOJBIIUM MPe/eIbHBIM pa3MepOM M OTBEPCTHE C HAUMEHBIIUM
MpeeIbHBIM Pa3MEPOM.

3. Ilepexomnas mocaaka - Ha rpaduueckom n300pakeHHH TaKUX MOCAIOK OIS JTOITYCKOB
BAJIOB U OTBEPCTUN MEpPEeKPHIBAIOTCS YACTUYHO WJIM TNOJHOCThIO. Takum obOpazom, 10
M3TOTOBJICHUS HEJIB3sl TOYHO CKa3aTh, YTO MOJYYUTCS TIPHU CONPSIKEHUN TOJAHBIX OTBEPCTHUS U Balia
- 3a30p wiaM Harar. llepexojHble MOcCajgku XapakTEpU3YIOTCs HauOOJBIIMM HATSITOM U
HanOOJIBIIMM 3a30pOM. Eciii mpu U3roTOBJIEHUH OKAXKETCsI, UTO pa3Mep OTBEPCTUS COOTBETCTBYET
HauOOJBIIIEMY MPEACIIEHOMY pa3Mepy, a pa3Mep Bajla - HAUMEHbINEMY TIPe/IeIbHOMY pa3Mepy, TO
B CONPSKEHUU MOJTYyUUTCs] HauOobIMi 3a30p. B ciiyuae ecnu pa3Mep rogHoro oTBepctus Oyaer
COOTBETCTBOBATh HAUMEHBIIIEMY IIPEJeIbHOMY pa3Mepy, a pa3Mep I'OJIHOrO Bajia - HauOOJIbIIEMY
MpeIeTIbHOMY pa3Mepy, TO B CONPSDKEHUH OyJIeT MMETh MeCTO HauOobIuii Hatsr. 1lepexonnbie
MOCAJIKN MCIIOJIB3YIOTCS B3aMEH MOCAI0K C HATATOM, KOT/Ia HE0OXOIMMO MPOBOJIUTE Pa30OPKy H
cOOpKY CONpsDKEHUsI IpU ero skcruryaranuu. Eciu TpeOyeTcss oOecneyuTh HEMOJBUXKHOE
COEIMHEHUE Bajla W OTBEPCTUS C IIOMOIIBIO TEPEXOJHOW IMOCAIKUA, TO OOBIUHO Tpelyercs
JIOTIOTHATENIbHOE KPETJIEHUE COIIPSATaeMbIX JIeTajlel, MOCKOIbKY MpeAebHbIE HATSATH HEBEINKY.
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JI71st HATJIATHOTO MPEJICTABIICHUS Pa3MePOB, MIPEACIIbHBIX OTKJIOHEHUH U JOIYCKOB, a
Tak)Ke XapakTepa COeMHEHUH HCIOIB3YIOT rpaduyuecKoe, cXxeMaTHIeckoe n300pakeHne moJien
JIOITYCKOB, pacroJlaraéMbIX OTHOCUTENIHFHO HYJIEBOU JTUHUHU (pHUC.2).
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Kak yxe ToBOpWIIOCH, pe3yibTaT JIOOOTO MPOU3BOJCTBEHHOTO IIporiecca CIydaeH H
paccesiH o HeKoTopomy 1oumto. [ToaToMy mpy U3roTOBIEHUY NAPTUN U3JIETTHH TOBOPUTH O TOYHOM
3HAUEHWW 3a30pa WJIM HATSIra B COCIWHEHWW HEMPABOMEPHO, STH IIOKa3aTelld pa3MepHOTO
B3aMMO/JICHCTBUS JABYX MMOBEPXHOCTEH, 00pa3yroIINX COeTUHEHNE TAK)Ke MOTYYarOT paccessHue 1o
HeKoTopoMy noito. M 3To paccesiHue JOJKHO OBITh OrpaHMyYeHO (OIpejieieHa ero Hopma)
COOTBETCTBYIOIIMM IIOKa3aTeleM. DTOT IIOKa3aTeslb Ha3blBaeTcs JOMYCKOM Iocaaku'. Jlonyck
nOCaoxky - PpazHOCTh MEXKIYy HauOOJbIIUM W HAUMEHBIIMM JOMYCKAeMBbIMH 3a30paMu (JIOILYCK
3a30opa TS B mocajkax ¢ 3a30pOM) WJIA HaHOOJBITUM W HaWMEHBIIUM JIOIyCKaeMbIMU HaTSATaMH
(momyck Hatsara TN B mocagkax c HaT;IFOM)Z: TS=9max - Smin; TN = Nmax - Nmin. B
nepexoOHblX NOcaokax AOIMYCK MOCAJKH PaBeH CyMME€ HaumOOJIBIIEro 3a30pa M HauWOOJBIIEro
HaTAra, B3ATHIX 110 abcomorHoMy 3HadeHHio TY(N) = Smax + Nmax. [ BceX THIOB II0CaI0K
JIOMYCK TOCAaJKA paBeH CyMMe JIONYCKOB oTBepctusi M Bama, T. €. IS(N) = TD + Td B
MEPEeXOIHBIX MOCaJAKaX MUHHUMAJbHBIA 3a30p B IEPeXOMHON Imocajake paBeH Hymo (Smin= 0).
Cpeanuii 3a30p WM HATAT paBeH IMOJIOBUHE PAa3HOCTH HAmOOJBIIEro 3a30pa W HarOOJbIIEro
Hatsara SM(Nm) = 0,5-(Smax-Nmax).

Cucrema oOpazoBaHMsl MOCAJOK W BHJOB COINPSIKEHUHM MpeaycMaTpuBaeT HOCAOKU 8
cucmeme omeepcmusi (CA) u 6 cucmeme 6ana (CB).

! Tlocagka - xapakrep COeQMHEHMs IeTallei, onpeaeaseMblii 3HAUEHUAMM TOJYYaIOUIUXC B HE
3a30pOB U HATSTOB.

2 [Ipu pacuére MocagoK ONPEIesIOT NpeAeibHble U CPEAHUM 3a30pbl WK HaTard. HauGonbmmii
(Smax), Hanmenbiuii (Smin) U cpeanuii 3a3op (Sm), paBHel: SMax=Dmax-dmin; Smin=Dmin-dmax; Sm=
0,5-(Smax+Smin). HauGonbimii (Nmax), Haumenbiuuid Hatsaru (Nmin) u cpeanuii Hatsar (Nm) paBHbI:
Nmax=dmax-Dmin; Nmin=dmin-Dmax; Nm= 0,5-(Nmax+Nmin).
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IHocaoxu 6 cucmeme omeepcmus - 3TO TIOCATKA, B KOTOPBIX pa3IMUHbIE 3a30Pbl U HATSITH
MOJTY4alOTCsl COSIMHEHUEM Pa3IMYHBIX BAJIOB C OCHOBHBIM OTBepcTHEeM (puc. 4, a).

Tocaoxu 6 cucmeme 6ana - 3T0 MOCATKU, B KOTOPBIX PA3IMUHBIE 3a30pbI I HATATH
MOJIyYarOTCsl COSAMHEHUEM Pa3JINYHBIX OTBEPCTUM C OCHOBHBIM BajioM (puc. 4, 0).
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. [IpuMepsI pacnonokeHus MoJiel JOMYCKOB JJI MOCAJIOK: a - B CUCTEMe OTBepCTus; O - B
CHUCTEME BaJIa.

JIns Bcex mocaJiok B CHCTeME OTBEpCTHS HU)KHee OTKJIoHeHHe oTBepctus El = 0, T. e.
HUKHSISI TPAHUILIA MOJIsL 0IYCKA OCHOBHOI'O OTBEPCTHSI, BCEI/1a COBIIAIAET ¢ HYJeBOM nuHuel. Jis
BCEX IOCAJI0K B CUCTEME Bajla BEpXHEE OTKIIOHEHHWE OCHOBHOTO Bajia €S = 0, T. €. BEepXHsisl IpaHUIla
oJIsL JIONyCKa Bajla BCerja coBIagaeT ¢ HyjeBoi nuHueil. [lone gomycka ocnognoco omeepcmus
OTKJIJIBIBAIOT BBEPX, NOJe OONYCKA OCHOGHO2O0 6dJid - BHUA3 OT HYJIEBOW JIMHHUH, T. €. B MaTepuas
JeTaH.

Tounble oTBepcTUs 00pabaThIBAIOTCS  JOPOTOCTOSIIUM  MEPHBIM ~ HUHCTPYMEHTOM
(3eHKepamu, pa3BepTKaMu, HPOTSHKKaMU U T.1.). Kaxkaplii Takol MHCTPYMEHT HNPUMEHSIOT JUIs
00pabOTKH TOJILKO OJHOTO pa3Mepa ¢ OINpeesIeHHbIM MOJieM JIonycka. Baibl jke He3aBHCHMO OT
WX pa3Mepa MOTyT 00padaThIBaThCsl OJHIUM M TEM K€ Pe3IOM W IIITU(POBATHHBIM KPYTOM.

[Ipy mMpPOKOM NPUMEHEHUU CHCTEMBI Bajla HEOOXOAMMOCTb B MEPHOM HHCTPYMEHTE
MHOTOKpPaTHO BO3pacTeT, MOJITOMY IMpeANOoyYTeHUuEe OTaaeTcs cucrtemMe oTBepcths. OJHAKO B
HEKOTOPBIX CIy4YasiX M0 KOHCTPYKTHUBHBIM COOOPaKEHUSIM IPUXOJUTCS PUMEHSTh CUCTEMY BaJia,
HarpuMep, Korja TpeOyeTcs 4epeqoBaTh COEIMHEHHS HECKOJIbKUX OTBEPCTUH OJMHAKOBOIO
HOMUHAJIBHOTO pa3Mepa, HO ¢ pa3HbIMU IIOCAJKaMM Ha OJHOM Baiy. Ha puc. 3.3, a mokaszaHo
COCJMHEHME, HMEIOIIee IMOJBMXXKHYIO II0CAQJKy TMOPIIHEBOTO mnaibla 1 ¢ maryHoMm 2 #
HETIOJIBUXKHYIO B OOOBIIIIKAX MOPIIHS 3, KOTOPOE I1€JIeCOO0pa3HO BBINOJHUTH B CHCTEME Baja
(puc. 3.3, B), a He B cucrteMe oTBepctus (puc. 3.3,0). Cuctemy Baja BBIFOJHEE HNPUMEHSTHh U
TOrJa, Korjga OCH, BaJUKH, ITU(PTHI MOTYT OBITh HM3TOTOBJIEHBI U3 TOYHBIX XOJIOJAHOTSHYTHIX
MPYTKOB 0€3 JOMOJHUTEILHON MeXaHUIeCKOH 00pabOTK! WX HAPYKHBIX TOBEPXHOCTEH.
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Jlns obGecniedyeHust oOpa3oBaHUsl MOCAJOK B CHUCTEME Bajla, aHAJOTUYHBIX MOCAJKaM B
CHUCTEME OTBEpPCTHS, CYIIECTBYET o0Ollee MpPaBWIO TIOCTPOEHUS OCHOBHBIX OTKJIOHEHUH,
3aKJIIoyarolieecss B TOM, YTO OCHOBHBIE OTKJIOHEHHSI OTBEPCTUH paBHBI 10 BEJIMYHUHE U
MPOTUBOTMOJIOKHBI 1O 3HAKY OCHOBHBIM OTKJIOHEHHUSIM BaJlOB, 0003HAYEHHBIM TOM ke OykBou. M3
ATOrO MpaBUJiia CJIeJIaHO UCKITIoUYeHue. {15 moydeHus: UIeHTUYHBIX 3a30pOB U HATATOB B CUCTEME
BaJla U B CHUCTEME OTBEPCTUSl y MEPEXOIAHBIX U TMPECCOBBIX MOCATOK, B KOTOPBIX OTBEPCTHUE
JTAHHOTO KBaJIUTETa COEAUHSETCS C BajoM OJiMkaifiiero 0oJjiee TOYHOTO KBAJIUTETA, OCHOBHBIC
OTKJIOHEHHSI PACCUUTHIBAIOTCA IO CHENHAJIBHOW 3aBUCHUMOCTH U TIOITOMY CTAHOBSTCS
HECUMMETPUYHBIMH.

B HekoTOphIX ciydasx I1enecooOpa3HO NPHUMEHSTh IMOCAJKH, OOpa3oBaHHBIE TaKUM
COYETAaHUEM TI0JIEM MOIMYyCKOB OTBEPCTHS W Bajla, KOrJa HU OJHA W3 JETaledl He SBISETCA
OoCHOBHOM. Takue nmocaaky Ha3bIBAIOTCSI BHECUCTEMHBIMH.
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Tema 3. OcobOeHHOCTH pa3MepHBIX Mo/1eJ/ieil B3auModeiicTBUSA ABYX JeTajieil B
HeTrJIAJKHX COeTMHEHUsIX
3.1 Pe3b0oBbIe coeuHeHNS

Pe3v606bim coeOunenuem Ha3bIBa€TCs COETUHEHNE IBYX J€Talel ¢ OMOIIBIO pe3bObL, T.€.
HJIEMEHTOB JeTajlel, UMEIOMUX OJUH WM HECKOJIbKO PaBHOMEpPHO pacIlOIOKEHHBIX BUHTOBBIX
BBICTYIIOB Pe3bObl MOCTOSIHHOTO CEYeHUs, 00pa30BaHHBIX HA OOKOBOH MOBEPXHOCTH LUJIMHIpPA
uiM KoHyca. KoHTyp cedeHust KaHaBOK U BBICTYIOB B IJIOCKOCTH, IPOXO/ISIIIEH uepe3 och pe3bObl,
oOmHii 1715t Hapy >KHOU U BHYTpeHHEH pe3bObl, Ha3bIBaeTCs MPOPuUIeM pe3bObl.
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B 3aBucuMoct:n oT mpodwiis, T.e. OT BWAa (GUTYPEI B CEUCHHWH, pe3bda ObIBacT
TPeyroJbHOU, TparenenJaibHON, MUI000pa3Hor, KPYIJIoi, IpsiMOyTroibHOU. B 3aBucumoctu ot
BHJIa TIOBEPXHOCTH, Ha KOTOPOH OHa HaHeceHa, pe3bda pa3jienseTcs Ha IWIMHIPHUYECKYIO H
KOHUYECKYIO (KOHYCHYI0). Kpome Toro, pe3n0nl pa3ienstoT Ha Hapy>KHbIe (0OJITHI) U BHYTPEHHHE
(raiikm).

[lo skcrlyaranlMOHHOMY TMpU3HAKY, T.e. MO 0O0JIaCTHM TPUMEHEHHS, Pe3bObl OBIBAIOT
CIEAYIOIIMX BHUJIOB: KpelexkHas, KMHeMmaTuueckas (XxojoBas) u TpyOHas. Kpemnexnas pes3n0a,
UCIojIb3yeMas il oOecnedeHus: pa3beMHOro coeauHeHus. K 3Tum pe3pOaM MpeabsBIISIOTCS
TpeOOBaHUsI MPOYHOCTH COEAMHEHMs] TpH JUIMTEIbHOW HsKcIuryaTanuu. OHa OOBIYHO HMEET
TPeyroJbHBINH Mpod i 1 HanboJiee pacnpocTpanena. Kunemarnueckas pe3b0a UCIONB3YETCS IS
npeoOpa3oBaHusl BpalllaTelIbHBIX JIBU)KEHU B IMOCTYIATENIbHbIE B TaK HA3bIBAEMbBIX BHUHTOBBIX
MexaHu3Mmax. Takue pe3pObl MPUMEHSIIOT B KaUY€CTBE XOJOBBIX BUHTOB JJIsI CTAHKOB, B JIOMKpaTax,
npeccax u T.J1. DT pe3b0bl 00BIYHO UMEIOT TpaneneugalIbHbIN WK KpYTIblid npoduib. OCHOBHOE
TpeOoBaHME K ITHM pe3bdaM - obecredeHne TOYHOro M IUIAaBHOTO TmepeMerienus. Bo MHOTHX
CIydastX OHH JIOJDKHBI 00JIaJlaTh CIOCOOHOCTBIO BBIJIEPXKHUBATh OOJBINKE HArpy3ku. TpyOHBIe
pe3bObl - IWIMHJPUYECKHE W KOHWYECKUE, HCIOJNb3yeMble I COEIWHEHHS Tpyo B
HedTenepepadaThIBAIONIECH TPOMBIIIIIEHHOCTH, CAHTEXHUYECKOM 000pyA0BaHuH U T.J. OCHOBHOE
TpeboBaHue: 00ecreueHre TepMETUYHOCTH U TPOYHOCTH COEIMHEHUSI.

[To umcity 3aX0/10B (T.€. IO YKCIIy BUHTOBBIX BBICTYIIOB) PE3bOBI OBIBAIOT OJTHO3aXOAHBIE U
MHOT03aX0JIHbIE.

B 3aBHCHMOCTH OT HCIOIB3YEMBIX EIUHUI] H3MEPEHHS, B KOTOPBIX BBIPAKAIOTCS
nmapamMeTpsl pe3nObl, OHHM pa3AeNSIIOTCI Ha MeTpudyeckue U JAroiMoBble. HawmOosnbinee
pacrpocTpaHeHrne uMeeT pe3p0da TpeyroiapHas ¢ yriioMm npoduis 60°. Takas pe3rda m3BecTHA BO
BCEM MUpE MO HA3BaHUEM «METPUUYECKAs».

OcHOBHBIM TIpouiIeM pe3bOBI IBISIETCS OOIMUE I HAPY>)KHOW W BHYTPEHHEHW pPe3bObl
po(HITb, KOTOPHIN HA3BIBAETCS HOMUHAIBHBIM, U pa3Mephl ero JIMHEWHBIX W YTJIOBBIX 3JIEMEHTOB
CIIy’KaT OCHOBOM JUIsl ONpe/ielIeHss HOMMHAIIBHBIX Npoduiei 60i1Ta u raiiku. B ocHOBY npoduiis
METPHYECKON Pe3bOBI MOJIOKEH TPEYTOJIBHUK, Y KOTOPOTO CPE3aHbl BEPITUHEI.

Jlns oOpazoBanus pabodeil BBICOTHI TpOoduiIs W3 0OIIed BBICOTHI PaBHOOEIPEHHOTO
TpeyrojpHuka H B mpoduie pe3pObl IpeycMOTPEeH Cpe3 BEpPIIMHBI OCTPHIX yIJIoB y Taiiku H/4 u
y 6onra H/8. Mcxomnas BeicoTa mpoduias H ycraHoBieHa B 3aBUCHMOCTH OT Iara pe3nObl H
paBHa 0,8660254P, rae P mar pe3nObl. PeanbHblil npoduias BoajJuH y HapyKHOU pe3bObl (6oJiTa)
HE JOJDKEH BBIXOAMTH 3a JIMHHUIO IJIOCKOTO cpe3a, paclojioKeHHOro Ha paccrosuun H/4 ot
BEpIIUHBI MCXOJHOTO TPEYrojbHUKA, a Y BHYTpPeHHeW pe3bObl (raiikm) - Ha paccrosHum H/8.
®dopma BIAJAUHBI Yy HaApPY)KHOM pe3bObl (00Ta) HE periaMeHTHPYeTC M MOXKET OBITh
IJIOCKOCpe3aHHON uiM 3akpyrieHHoi. Ilpu miockocpe3anHoil BnaguHe y Oonra cpe3 JOJKEH
ObITh pacnojioskeH Ha Bbicore oT H/4 no H/8 ot BepmmHbl mcxomHoro TpeyroibHuka. [lpu
3aKpyTrieHHON (hopMe BIAIUHBI paanyc AoJKeH ObITh He MeHee 0,1P, a mpoduis pacmosnaraercs B
3oHe ot H/8 mo 3H/16. JIns raiiku ¢opma BnaauHbl pe3bObl BOOOIE HE perjaMeHTUpyeTCs, HO, B
OCHOBHOM, JIeJlaeTcsl 3aKpyIJIeHHOHW, M MapaMeTpbl €€ ONpPEeNessloTCs HOPMUPOBAHUEM
TpeOOBaHUN K pe3p0ooOpadarhiBalOlleMy HHCTPYMEHTY, IIPU M3FOTOBJIEHUM KOTOPOTO
WCIIOJIB3YIOTCS Yallle BCETO YKa3aHHBIE PaJMyChl 3aKpyIJICHHs. 3akpyrieHHas ¢opMa BIIaIuH
SIBJIIETCS IPEANOYTUTENHLHOM 110 IPOYHOCTHBIM COOOPaKEHHUSIM.

N3 cnoxuoro mpo¢uisi pe3bObl BIIEISETCS PsJl JIEMEHTOB, OJUHAKOBBIX Ui 0OJITa U
railku, KOTOpbI€ U HUCIOJIB3YIOTCS IIPU HOPMUPOBAHUH TOYHOCTH PE3bOBI.

DTUMU DJIEMEHTaMU SIBIISFOTCSI:

* d2 (D2) — cpennuii aumameTp pe3bObl COOTBETCTBEHHO OOJITa W TaliKu - JAUAMETP
BOOOpakaeMoro IWJIMHJIPA, COOCHOTO C pe3b00il, Kaxas oOpa3yromas KOTOpPOro IepeceKaer
npomib TakuM 0O0pa3oM, YTO OTPE30K MEXIy TOYKaMH MpOPHUIeH COCEeTHUX BHUTKOB,
0o0pa30BaHHBIN NpU NIepeceYeHUH ¢ KaHABKO, paBeH N0JIOBUHE HOMUHAIILHOIO 111ara,

* d (D) — HapyxHbIi auaMeTp pe3bObl COOTBETCTBEHHO OOJiTa W railku (OH Xe
HOMMHAJIBHBIA JUaMETp pe3bObl) - JUaMETp BOOOpakaeMoro UMJIMHJIpPA, OMUCAHHOTO BOKPYT
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BEPIIMH Hapy»XKHOH pe3bObl (00JTa) WM IO BIAaJAWMHAM BHYTpeHHEW pe3nObl (raiikum). Korma
TOBOPAT, YTO pe3rda quameTpoM 20 MM, TO ATO O3HAYAET, YTO Y HEee HAPYKHBIN JTuaMeTp paBeH 20
MM;

* d1 (D1) — BHyTpeHHMI guaMeTp pe3bObI COOTBETCTBEHHO OOJITA M TaWKW - JHAMETP
BOOOpakaeMoro IMUJINHPA, BIUCAHHOTO BO BIIQJIMHBI HAPYKHOU pe3bObl (00J1Ta) NN B BEPIITUHBI
BHYTpPEHHEU pe3bObl (Traiiku).

HomuHaiibHBIE 3HAYeHWsS € PACIOJIOKEHWE HApPY)KHOTO W BHYTPEHHETO JIMaMETPOB
COBMAAIOT ISl 00JITA U JIJIS TAKH.

* P — mar pe3s0nI - paccTosiHKE 110 JIMHUM, TTApaUIeIbHONR OCH Pe3bObl, MEXY CPEIHUMHU
TOYKAMHU OJIMKAUIINX OJTHOMMEHHBIX OOKOBBIX CTOPOH MPOQHIIS, JIeXKaIlIuX B OJHOW OCEBOU
MJIOCKOCTH TI0 OJHY CTOPOHY OT OCH pe3bOHI,

* o — yroa mpouis pe3nObl, I METPUUECKUX pe3b0d o = 60° - yroa MeXIy CMEXHBIMH
OOKOBBIMH CTOpOHAaMHU pPe3bObl B IUIOCKOCTH OCEBOTO cedeHus. J[Jis HOpMHUpOBaHUS daile
WCIIOJIB3YETCS YIroJl a/2 - Yroll HakJIOHAa MEXJIy OOKOBOM CTOpoHOW mpodwist pe3nObl u
MEePIEHINKYIIPOM K OCH pe3bObl. DTO YCTAaHOBJIEHO ISl TOr0, YTOOBI MOKHO OBUIO BBHISBHTH
MepeKkoc pe3bObl M3-3a HETOYHOCTH YCTAaHOBKM MHCTpyMeHTa. MHade MOXeT oka3arbes, 4TO
mpoduIs BBIJIEPkKAH MPABHIBHO, HO OTHOCHUTEIILHO OCH DPa3BEPHYT, U COIPSDKEHHUE MOXKET He
MPOM30UTH. Y HEKOTOPHIX pe3sd mpoduias mermaeTcss HECHMMETPHYHBIM, B OTOM CiIydae
WCIIOJIB3YeTCS TEPMUH YTOJI HaKJIoHa OOKOBO# CTOPOHBI PE3BOBI - YTOJI MEKTy OOKOBO# CTOPOHOM
pe3bOBI U IEPIEHIUKYIISIPOM K OCH Pe3hObI B INTOCKOCTH OCEBOTO CEUCHUS.

OcHoBHbIe TapameTprl MeTpudeckux pe3bsd o I'OCT 9150-81

MeTtpuueckas IWIMHIpUYEcKas pe3pda MpUMEHSIETCS IIaBHBIM 00pa3oM B KauyecTBE
KpeTIe)KHOW M paszieliseTcss Ha pe3b0y ¢ KPYHHBIM ImaroM jguamerpoMm 1...64 MM m pe3ply ¢
MEJIKUM Iarom jguameTpoM 1...600 MM. B HOpMaTHBHBIX JIOKYMEHTax BBEJACHO OTpaHUYCHHE Ha
3HAUEHUE 1IaroB U yKa3bIBAeTCsl HECKOJIBKO IIAaroB sl Kakaoro auaMmerpa. Camplil 00IbIIoi 1mar
JUIsi HOMUHAJIBHOTO JIMAMETPa HA3bIBAlOT YCJIOBHO KPYNHBIM IIaroM, a OCTAJIbHbIE MEJIKUMU
maramu. [Ipu paBHBIX HapyKHBIX AMAMETPaX METPUUECKHE Pe3bObl C MEJIKUM IIaroM OTIMYAIOTCS
OT pe3b0 ¢ KPYIHBIM IAaroM MEHBINEH BHICOTOW MPOQUIIS U MEHBIITUM YIJIOM MOJabeMa Pe3bOBbl.
[ToaTOMy pe3bObl ¢ MEJIKMM IIaroM peKOMEHYeTCsl IPUMEHSTh PU MaJIOW JUIMHE CBUHYMBAHUS,
HA TOHKOCTEHHBIX JIETAJISIX, a TAK)KE MMPU MEPEeMEHHON Harpy3Ke, TOJ4YKax u BuOpanusx. Pe3pOsbl ¢
KPYIHBIM IIIarOM PEKOMEHJYETCS NPUMEHSTH JUIsl COEAMHEHUs JeTalleid, He I0JBEepraroiuxcs
TaKUM Harpy3kam, TaKk KaKk OHM MEHee HaJe:KHbI IIPU [IepEMEHHON Harpy3ke U BUOpauusx u oosee
CKJIOHHBI K CAMOOTBUHYMBAHMUIO.

JIns MHOT03aXOJHBIX pe3b0 BMECTE€ ¢ TEPMUHOM IIar UCIHOJIb3YETCS €le TEPMHUH XOJ -
paccTosiHuE 1O JTMHMH, MapajijIeIbHOM OCH pe3bObl, MEXIY JIFO00H MCXOAHOM cpe/lHer TOUKOM Ha
OOKOBOI CTOpOHE pe3bObl U CpeHe TOUKOH, MOJYyUYEeHHOU Mpy NepeMeIIeHUU UCXOTHOM cpeAHei
TOYKM 1O BHUHTOBOM JIMHUM Ha yrojl 360°. Jl[pyrumu cjioBamu, 3TO IIAr OJHON W3 BUHTOBBIX
JMHUHN, U3 KOTOPBIX COCTOUT MHOT03ax0/IHas pe3boa.

JInuHa CBUHYMBAHMS - JUIMHA B3aMMHOIO COIIPMKOCHOBEHUS HApYKHOW U BHYTPEHHEH
pe3b0 B OceBOM HampaBlieHud. YacTo OSTOT 3JIEMEHT Ha3bIBAIOT BBICOTOM raiiku. /[nuna
C6UHYUBAHUS B CHUIy KOHCTPYKTHBHBIX OCOOEHHOCTEH pPE3bOOBBIX COEIUHEHUN OKa3bIBaeT
BIIMSIHME HA KAYECTBO U XapaKTep CONPSIKEHUs. Y CTAHOBJIEHO TPU IPYIIIbI IJIMH CBUHYMBAHUSL:
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S — KOpOTKHeE: ¢ JUIMHOM cBUHYMBaHUS MeHee 2.24 x P x d%2,

N — HOpMaJBHBIE: ¢ JIHHOM cBUHuUMBaHUS He MeHee 2.24xPxd%? u me Gonee 66.7xPxd®2,

L — juthHHEBIE: ¢ JUTHHOM cBUHYMBaHMS 60ee 6.7xP xd%? .

TouHble 3HaYeHHS JUIMH cBHHUYMBaHUS ycTaHoBJIeHB ['OCT 16093-81.

Pe3nOoBBIE COeMHEHUS IO XapaKTepy COEIMHEHHsS OBIBAIOT C 3a30pOM, HATITOM H
nepexoanbie. OTHAKO MOIABIISIONIEE PACTIPOCTPAHEHNE UMEIOT TTOCAJIKH C 3a30POM.

Pe3p0Obl mpu CBUHYMBAHWUM KOHTAKTHPYIOT TOJBKO OOKOBBIMH CTOPOHAMH TMPOQUII,
MOATOMY TOJBKO CPEIHHWHA OuaMeTp, Imar W Yroll MpoQwuis pe3bObl OMpEeNIIOT XapaKTep
conpsbkeHus: B pe3roe. JlomyckaeMble OTKJIIOHEHUS Pe3bObI 33/1al0TCS OT HOMUHAIBHOTO Mpoduis
B HAIpaBJIEHUU MEPIIEHINKYIIPHOM OCH Pe3bObI «B Teo» OoJiTa U raiiku. Pacmomnoxenue mosei
JIOITYCKOB HA HapyXHyIO pe3b0y (00JIT) W Ha BHYTpeHHIOIO (raiika) il Haubojee
pacpoCTpaHeHHOW MOCAJIKU CKOJIBKEHUSI, Y KOTOPOU B MpeJeIbHOM CIydae 3a30p MOXKET ObITh
paBeH Hyiro. JIJist MeTpudecko pe3hObl HOPMUPYETCS TOYHOCTH CJICIYIONIUX 3JIEMEHTOB:
HapyxxHoro mguamerpa Oonrta (Td); BHyTrpenHero nuametpa raiiku (TD1); cpegHero amamerpa
oonrta u raiiku (Td2, TD2). TouHOCTh HapyXKHOTO AWAMETpa TalKW M BHYTPEHHETO JAHamMeTpa
00JITa OTpaHUYUBAETCS TOJIBKO pa3sMepaMu pe3r0000padbaThIBAIOIIETO HHCTPYMEHTA.

JIns KoMIeHcalud HaKOIUICHHOW IMOTPEITHOCTH IMara W IMOTPENIHOCTH YIiia Mpouis
MPOU3BOJIAT CMENIEHUE IEUCTBUTEIHLHOTO CPEJIHETO TuaMeTpa pe3nOnl. BellencTBre B3auMocCBsI3u
MEXTy OTKJIOHEHHUSMH ITara, yria nmpouisi  COOCTBEHHO CPEIHEro JIuameTpa, JOMyCKaeMbIe
OTKJIOHEHHS 3TUX MMapaMeTpoB pa3/ielIbHO HE HOPMHUPYIOT. Y CTaHABIUBAIOT TOJIHKO CYMMAapHBIHA
JIONYCK Ha CpeHUM TuaMeTp 0olTa M TraiKd, KOTOPBIM BKIIIOYAET JOIyCKaeMble OTKJIOHECHUS
COOCTBEHHO CpEJHEro JHaMeTpa M JuaMeTpaibHble KOMIIEHCAIMU TOTPEIIHOCTH Iara M yria
npoduis. Kpome 3Toro, 3ajaeTcs AOMYyCK HAa HAPYKHBINA AuaMeTp 00JiTa U BHYTPEHHUH JTUaMeTp
y Taliku, T.e. Ha IMaMEeTPhI, KOTOpble (POPMUPYIOTCS Tepe]] Hape3aHueM pPe3bObl U TPH U3MEPEHUH
TOTOBBIX U3JIEJTUI HauboJliee JOCTYITHBI.

Tabmuna 1.
]
a - _ 1
[losie gomycka npu JIMHE CBUHYMBAHUS
Jletann Knacc Tounoctu
S - KopoTKast N - HOpMasbHas L - nuHHas
- TounbIi - 4h 4g -
apy>kHas ”

pess6a (6omT) CpenHuii 5h6h 5969 6h 69 6f 6e 6d 7969

['pyOprit - 89 -

Tounblii 4H 4H5H 5H 6H
BHYTPSHIAR [~ v 5H 6H 6G 7H
pe3n0a (raiika)

[ pyObIii - TH7G 8H

Ilpumeuanus.

1. JInst moydeHus: pa3IuyHbIX MOCAT0K MOKHO MPUMEHSTH JIFOObIE COYETAaHMS IMOJIel JOMyCKOB
pe3bObl OOJITOB U raek.

2. Ilpu nimuax cBUHYMBaHUS S U L TonycKaeTcsi IpUMEHSITh OISl TIOIYCKOB, YCTAaHOBJIEHHBIE JIJIS
JUIMH CBUHYMBAHHSA N.
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3. Haubomnee pactipocTpaHeHHON MOCAIKON SISl KPETISIKHBIX METPHUSCKHX Pe3r0 sBisercs 6g 6H.

[Tonst OMyCKOB OCHOBHOTO OTOOpa METPUYECKOM pe3bObl JUIsl MOCaloK C 3a30pOM
nopmupytotest mo I'OCT 16093-81. [{udpsr 0003HaYAIOT CTENEHb TOYHOCTH, @ OYKBBI - OCHOBHOE
oTkoHeHue. J[7s pe3pOOBBIX COSTMHEHHWH OCHOBHBIC OTKJIOHEHHUS OO0O3HAYAIOTCS TaKUMHU Ke
OykBamH, Kak U JUIsl [J1aJIKKX 3JI€MEHTOB JieTajlel (IIPONUCHBIE JJATUHCKKAE OYKBBI JIJIs1 OTBEPCTHH -
raiku U CTPOYHBIE JIJISl BAJIOB - OOJITOB), XOTS 3HAYEHUSI ITUX OTKJIOHEHUH, 0003HAYEHHBIX OJIHOM
OYKBOI, HE COBMAMAIOT I Pe3bOOBBIX M TIIAJIKUX JeTaleld OJHOrOo mapameTpa. Psapl TouHOCTH
MOJIYYMJIA Ha3BaHWE CTETMEHW TOYHOCTH (IJIS TJIaJKMX CONpPSDKeHUH - KBaimTeThl). Kitacc
TOYHOCTH - IIOHSATHE YCIOBHOE (Ha YepTexkKaX YKa3bIBAIOT MOJIS JOMYCKOB); M €r0 UCHOJIB3YIOT JUIsI
CPaBHHUTEIIbHON OLEHKH TOYHOCTH Pe3bObl. TOYHbIN Klacc PEKOMEHIYETCs NIl OTBETCTBEHHBIX
pe3p00OBBIX coequHeHu. Cpeonuil kiacc - g pe3bd o0Imero HazHadeHus. I pyoviil kiacc - Jist
pe3b0, Hape3aeMbIX Ha ropsiyeKaTaHbIX 3aroTOBKaX, B JJIMHHBIX [NIyXHUX OTBEPCTHSX U T.II.

finrparive warea Fenpesal sppywisog prrafi
I Py e RCAETER TS & O, 7§ [ d=ctanre e amapeuns N
e e L Al I g = A
N =T | T e )

| R h oy
| s iy
. L |
- A
' w
-
T . b A il Wi o) i
FPNAL s MR SRR CEYRTER Hi=rryelu FOFefp
r ofiplepi iy e gdere @l ® i ["_. ke r ol pevTEsrrire M

.*JTHLH-I:.H'H Wi O

Ycnoenwvie 0603nauenuna mempuueckux peszno.

O6o3HaueHne pe3b0OBBIX 3JEMEHTOB JOJDKHO coueTaTh B cede  CIEeIYIOIYIO
nHpopManHIo:

a) yKkazanue o Buje pe3bObl (M - meTpuueckas);
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0) 3HaUYCHHEe HOMHHAJIBHOTO JUaMeTpa, T.€. HapykHoro auametpa (d, D) (oguHakoBoe s
0oJiTa U JIs TallKu, 00pa3yIoluX COeIMHEHUE);

B) 3HAUEHHME I1ara, €CJIM OH MEJIKUI (KPYITHBIN I1ar HE YKa3bIBAETCS);

) cnenuaibHO yKa3biBaeTcs LH, eciou pe3rba nesas;

1) TI0JIe JIOTyCKa Ha IPUBEACHHBIN cpeauuit auametp (d2 mmu D2);

€) ToJIe JIOMyCcKa Ha TMaMeTp BBICTYIIOB, T.€. MOJIe JIONycKa Ha Hapy>KHBIN TuameTp OoiTa
(d) wm BHYTpeHHUH qHameTp raiku (D1);

) 3HAYEHUE JUIMHBI CBUHYMBAHUS, €CJIM OHA HE HOpMaJIbHasl.

[Ipumeps! oHOTO 0003HAUYEHUSI pe3b00BOT0 JIEMEHTA!

TUISL Hapy KHOH pe3bOrI - 6osrra: M20 X 0,75LH - 79 69 - 15;

JUIS BHYTpeHHEH pe3n0on - raitkn: M20 X 0,75LH - 4HSH - 10.

O6o3HaueHue pe3bOOBBIX COEIUHEHUH COCTOUT, KaK M MpH OOO03HAYEHUU pPe3bOOBBIX
9JIEMEHTOB, U3 JIAHHBIX O pe3b0e U TOYHOCTH ee mapameTpoB. JlaHHBIE O pe3p0e yKa3hIBalOT Tak
XKe, Kak M i1 pe3bOOBBIX 2JIEMEHTOB, T.€. yKa3aHWe O METPHYECKOW pe3b0e, 0 3HAYSHWH IIara,
npaBasi WM JieBas pe3b0a, a Takke CBEJEHUs O JUIMHE CBUHUMBaHUA. Kak u s riaagkux
HIIEMEHTOB, IpH OO0O3HAYEHHH TOYHOCTH pPe3bOOBOTO COEJIMHEHHUS B YHCIUTENE YKa3bIBaeTCs
9JIEMEHT C BHYTPEHHEH compsraeMoil moBEpXHOCTHIO, T.€. TOUHOCTh BHYTpEHHEH pe3bObl - raifiku,
a B 3HAMEHATelle YKa3bIBAIOTCS TPeOOBaHUSI K TOYHOCTU COIPSATAEMOTO 3JIEMEHTa ¢ Hapy>KHOU
MMOBEPXHOCTHIO, T.€. TOUHOCTh HAPYKHOH pe3bOkI - OoJITa.

[Tpumep monHOTO 0003HAYEHUsS pe3bboBoro compspkenus: M20 X 0.75LH - 4H5H/7g6g-
15. KopoTkoe o6o3nauenue: M20 - 7H/6g.

[Ipumepsr 0003HAUEHUS TOCAIOK METPUUECKHUX pe3b0 mpuBeneHbl Ha puc.2. Ecmu
o003HauYeHHe TMOJIs JIOMYCKa HApYKHOTO JuaMerpa y 0oJTa Wil BHYTPEHHErO JMaMeTpa y raiku
COBMAJIaeT ¢ 0003HAUYECHUEM T0JIS JOITYCKa CPEHET0 AUAMETPa, €ro B 0003HAYEHUH He TIPUBO/IST.
[Tpumep yciaoBHOrO 0003HAUEHUS PE3HOOBOTO COMPSKEHUS C JIEBOW pe3hO0oil U MeJIKUM 1marom P
=1 mm: M12x1LH — 6H/6g.
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3.2 lllmoHOYHBIE COeTMHEHUA

[[lmonoyHoe coequHEHWE — OJWH U3 BHUIOB COCJWHEHUN Bajla CO BTYJIKOH ¢
UCIIOJIb30BAHUEM JIONOJIHUTEIBHOIO KOHCTPYKTUBHOIO 3JIeMeHTa (IIIOHKH), MpEeJHAa3HAYEHHOU
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JUTSl TIPEeIOTBpAIIEHUs] KX B3aUMHOTO TOBOpoTa. Yaille Bcero MIMoHKa UCIOIb3YETCs IS TIepeaadn
KPYTSIIEro MOMEHTA B COEIMHEHUSIX Bpalllalollerocs Bajia ¢ 3y0yaTbiM KOJIECOM HIIM CO IITKUBOM,
HO BO3MOXHBI W JIpyTHE peIIeHHs, HalpUMep — 3allliTa OCH OT MPOBOPOTAa OTHOCHTENILHO
HETMOJBIKHOTO Kopmyca. B oTiwumMe OT cOeMHEHH ¢ HaTATOM, KOTOpbIe OOECIeuHnBaroT
B3aMMHYIO HENOABUXHOCTh JeTajlled ©0e3 JIONOJIHUTEIbHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB,
HITTOHOYHBIE COSUHEHUSI — pazbeMHble. OHU MO3BOJISIIOT OCYIIECTBIIATH pa300pKy U MOBTOPHYIO
cOOpKY KOHCTPYKIIMHM C oOeclieueHHeM Toro ke 3(ddekra, 4To W TpH NEPBUYHON cOOpKe.
[[lmoHOYHBIE COEMUWHEHUS] MOTYT OBITh TOJBUKHBIMH WJIM HEMOJIBIOKHBIMA B  OCEBOM
HalpaBJIeHUH. B MOABMXHBIX COEIMHEHUSX 4YacTO HCIOJB3YIOT HalpaBISIIOIIME IIIMOHKH C
KpeIUIeHHeM K Bally BHHTaMH. BJ0Jib Bajia ¢ HAIpPAaBJIAIONICH IIMOHKONH OOBIYHO MepeMeliaeTcs
3y0yaToe Kosieco (OJoK 3yO0YaThIX Kojec), moiaymydra wim jgpyras jgetanb. IIImoHKwH,
3aKperyIeHHbIE Ha BTYJKE, TaK)Ke€ MOTYT CIYXHUTh JJIS Mepefadyd KPyTSAIIEro MOMEHTa WM s
MpeI0TBpAaIlleHUs TIOBOPOTA BTYJIKU B IIPOLIECCE ee MepeMeleH s BA0Ib HEOBUKHOTO Baa.

[lo ¢dopMe mImOHKKH pa3iensloTcs Ha TpU3MATHYECKHE, CErMEHTHBIe, KJIMHOBBIE U
TaHreHIMallbHble. B cTaHgaprax mOpelycMOTpeHbl pa3Hble HCHOJHEHHS IIMOHOK HEKOTOPBIX
BUJIOB, HAIIpUMep, IPU3MATHUYECKUE IITIOHKH € JIByMS 3aKPYIJIEHHBIMH TOpLAMU (UCIIOJIHEHUE 1),
C OJHUM 3aKPYTJIECHHBIM TOPIIOM (UCIIOJHEHUE 3) U ¢ HE3aKPYTJICHHBIMU TOpPIAMH (UCIIOJTHEHHUE
2), CerMeHTHBIE IIMOHKH CO Cpe3aHHBIM KpaeM cerMeHTa (ucnosiHeHnue 2). [Ipumamatuueckue
IIMOHKHA JAl0T BO3MOXHOCTh IOJy4YaTh KaK IOJBUXKHBIE, TaK W HEMOJBUXKHBIE COCIUHEHUS.
CerMeHTHBIE IIMOHKM W KIWHOBBIE IIMOHKH, KaK TMPaBUJIO, CIyXaT [Uisi 00pa3oBaHUS
HEMOJIBI)KHBIX coemHeHu. dopMa U pa3Mephl CeYeHUH IMOHOK U Ma30B CTaHIapTHU30BaHbI U
BBHIOMpAIOTCS B 3aBUCUMOCTU OT JIMaMeTpa BaJla, a BUJ| IIIIOHOYHOTO COEIUHEHUS OTpeJesieTcs
YCJIOBUSIMH pabOThI COETMHEHHUS.

[[ImoHouHOE COeIUHEHUE BKIIOUAaeT B ce0S MUHHUMYM TpU TIOCAJKW: BaJI-BTYyJIKa
(meHTpHpylolllee CONpsKEHWE) IIMOHKA-Tla3 Bajla W INIMOHKA-Ma3 BTYJIKUA. TOYHOCTH
LEHTPUPOBAHUS JIeTaJel B IIMTOHOYHOM COEIUHEHUM O0ecreunBaeTcsl MOCaIKOM BTYJIKM Ha Ball.
D10 00BIUHOE TIJIaJIKOE IUIMHAPUYECKOE COMpsbKeHUe. B compshkeHWH 1O BBICOTE IITOHKH
CHEIHUAIBHO TPEyCMOTPEH 3a30p 10 HOMHUHATY (CyMMapHas TiiyOMHa Ta30B BTYJIKA U Baja
OO0JIbITIE BHICOTHI IIMOHKU). 3a30pbl - HATATH B IMMIOHOYHOM COEIWHEHUHU IPEJICTABISIOT COOOMH
MOJIEJIb Pa3MEPHOr0 B3aUMOJIEHCTBUSL ITOTO COECIUHEHMUS.

Pa3meppl, fgomyckw, TOCaAKd W MpeJeibHble  OTKJIOHEHUS  COCIMHEHUH ¢
npu3MaTHyeckuMHy 1mmnoHkamu ycraHoieHbl [ OCT 23360-78.0OcHoBHBIE apaMeTphl IITOHOK U
HIMOHOYHBIX M1a30B B COEMHEHUIX ¢ TPU3MATUUECKUMU IIIMOHKAMHU JaHbl B Tadsuie 1.

&6
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Puc. 1. OcHOBHBIE pa3Mephl IIIMOHOK W IMTOHOYHBIX 1a30B: auameTp Baia d, dacka S, cedeHwue
mmoHku b X h, riryOnHa ma3a Ha Baiy tl, Ha BTyske t2.

Matepuan - cranb ¢ BpeMEHHBIM COIPOTUBIIEHHEM pa3pbiBy He MeHee 590 MH/m2 (60
krc/mm2). JInmvHa MIOHOK JTOJKHA BeIOMpaThes U3 psaa: 6; 8; 10; 12; 14; 16; 18; 20; 22; 25; 28;
32; 36; 40; 45; 50;56; 63; 70; 80; 90; 100; 110; 125; 140; 160; 180; 200; 220 ¢ moaem gomycka
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hl4. Jlns mmuael L mmoHouHoro masza, kotopas Ha 0,5..1,0 MM Oomblie UIMHBI INIIOHKH,
yCTaHOBJIEHO noJie gomycka H15.

Ha pabGouem uepTexke mpocTaBiseTcss OAWH pa3Mmep I Baja tl (NMpeAmoyYTHTeTbHbIHA
BapuanT) u s BTynkd d +t2. B 000cHOBaHHBIX cilydasx (IIyCTOTEJbIe Bajbl, Iepeaada
MMOHMKEHHBIX KPYTSAIIUX MOMEHTOB U T.II.) JIOMYCKAeTCsl MPUMEHSITh MEHBIIINE pa3Mephl ceUeHU!
CTaHJAPTHBIX IIIMOHOK.

[IpenenpHBIC OTKIIOHEHUS ITyOHH 11a30B Ha Bajy t1 1 Bo BTyIKe t2 mpuBeeHBI B Ta0II. 2.

Tabmuma 2.

Bricora mmonku h | [Ipenensubie oTkimonenus t1 u t2

Or2106 EI=0;ES=+0.,1
C.6 1018 EI=0; ES=+0.2
Cg.18 1o 50 EI=0;ES=+0.,3

CrangapT ycTaHaBIMBAET CIIEIYIOIIHE MO TOIYCKOB pa3MepOoB IIMOHOK: MIMTUPHHBI b —
h9; BeicoTer h —h9, a ipu h cBEImIe 6 MM — h11.

CTaHIapToOM YCTaHOBJICHBI TOJIS JOMYCKOB 10 IMHPHHE IIIOHKH M IIMOHOYHBIX Ta30B b
JUTIsl CBOOOTHOTO, HOPMAJIBHOTO | IUIOTHOTO coequaeHuit (Tabm. 3).

Tabmumna 3.
[IpenenbHBIE OTKIOHEHUS M TTOCAIKH IIMOHOYHBIX COETUHEHUIH
oJie JOIycKa pa3mMepa Ipu COeTUHEHUN

OJICMCHT COCIUHCHU S
CBO6OI[HOM HOPMAJIBHOM  IIJIOTHOM

[IMPUHA MTTOHKH h9 h9 h9
ITUpUHA T1a3a Ha BATY H9 N9 P9
IMprHa naza Ha BTysike D10 Js9 PO

I[J'ISI HIMPUHBI TTa30B BaJIa U BTYJIKH JIOIIYCKAKOTCAH JIFOOBIE COYCTAHHUS YKa3aHHbIX noJiek
AOIIyCKOB. PCKOMeHI[yCMBIe MOCaJIK1 IIPUBCACHLI B Tab. 2.
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[Ipumep NPOCTAHOBKH MOCATOK IIIIOHOYHOTO
l CONPSIKEHMUSL.
I

Jlns obecrieueHusi KadecTBa IMMOHOYHOTO COEIMHEHHS, KOTOPOE 3aBUCUT OT TOYHOCTH
pacmoyIOKEHUsI IJIOCKOCTEH CHUMMETPUM T[a30B Baja W BTYJIKH, HA3HA4YalOT JOIYCKH
CUMMETPUYHOCTH U MapaJUIeIbHOCTH U YKa3bIBatOT UX B cooTBeTcTBUU ¢ 'OCT 2.308-79.

YucnoBeie 3HaAUEHUS JOITYCKOB PACIIONOXKEHUS ONPEACIISIOT 10 (hOpMYJIaMm:

T =0,6T mm

T=4,0T mm,

rae T mim — 1omycK MUPUHBI HIITOHOYHOTO Ta3a b.

Pacuetnple 3HaueHUsT OKPYTISIOT 110 cTanaapTHBIX 1o 'OCT 24643-81.

[IlepoxoBaTOCTh MOBEPXHOCTEHN MIMOHOYHOTO T1a3a BHIOUPAETCS B 3aBUCUMOCTH OT TOJIeH
JIOTTYCKOB pa3MepoB MMoHouHOro coeAnHenus (Ra 3,2 mxm unu 6,3 Mkm).

VYcnoBHOe 0003HaYEHHNE MPU3MATUYECKUX IIIMOHOK COCTOUT H3:

- caioBa "[IImonka";

- 0003HaYeHUSI UCTIOTHEHUS (MCIIOTHEHNE | He yKa3bIBaloOT);
- pa3MepoB ceueHus b X h v JUIMHEI ITOHKH 1}

- 0003HaUeHus cCTaHAapTa.

[Ipumep ycrmoBHOTO 0003HAYECHHSI MPU3MATHUECKOHN IIMTOHKH UCIIOJIHEHHUS 2 ¢ pa3Mepamu b
=4 mMm, h=4 MM, 1 =12 mm: llmorka 2 -4 x4 x 12 TOCT 23360-78.

[Ipu3amaTuyeckue HaIpaBSIFOIIME IIIMOHKH 3aKpeIvIsioTcs B Ma3axX Bajia BUHTamu. Jlis
OT’)KMMa ININOHKA TIpU JEMOHTaXE CIYXKUT pe3pOboBoe oTBepcTHe. [Ilpumep yciaoBHOTO
0003HAYCHUS MPU3MATHYCCKON HAIPaBJIAIONICH IMIIOHKYM UCIIOJHEHUS 3 ¢ pazMepaMu b = 12 Mm,
h=8 mm, 1 =100 mm: IIIrmonka 3 - 12 x 8§ x 100 'OCT 8790-79.

Ceemenmuvie wnOHKY TPUMEHSIOT, KaK MPaBUJIO, JJI Neperadyd HeOONbIIUX KPYTSALINX
MOMEHTOB. Pa3mephl cerMeHTHBIX MIMOHOK U mmoHo4YHbIX na3oB (I'OCT 24071-80) BeiOuparorcs
B 3aBUCHMOCTH OT JMAaMeTpa Bayla. 3aBUCHUMOCTH IOJIEH JOIYCKOB IIMPUHBI 11a3a CETMEHTHOIO
IIIOHOYHOI'O COEJMHEHUs OT XapaKTepa MIMoHOYHOro coeauHenus (Tadm. 4).

Tabmauna 4.

[Tosie nonycka muprHBI a3a
Xapakrep MIOHOYHOTO COESIMHEHUS

Ha Bally BO BTYJIKE
HopmasbHoe N9 Js9
[InotHOE P9 P9

Jliist TepMO0OpabOTaHHBIX JIETAIEH OMYCKAIOTCS Mpe/Ie/IbHbIE OTKJIOHEHUS IMAPUHBI T1a3a
Bana no H11, mupunel naza Bryiku - D10. Ctapgapt ycraHaBIuBaeT ciieIyrolIue moJjs 10IyCKOB
pa3MepoB MIMOHOK:
- mupuHbL b — h9;
- BicoThl h (h1) - h11;
- nmuametpa D - h12.
VcimoBHOE 0003HAUEHHE CETMEHTHBIX IMMOHOK cOocTOMT U3 cioBa "llImonka"; o6o3naueHus
UCToJIHeHUs (WcmojHeHne | He ykKa3biBaioT); pasmepoB ceueHus b x h (hl); oGo3nadyeHwms
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crangapra. [lpumep ycinoBHOro 0003HauUCHHS] CETMEHTHO! IIMOHKU UCTIOTHEHUS 2 ¢ pa3mMepamu b
=4 mmu h=6,5mm: [lImonka 2 —4 x 6,5 TOCT 24701-80.

Knuno6vle MMNOHKW TPUMEHSIOT B HEMOJBIXKHBIX COCIUHEHUSX, KOTja TpeOoBaHUS K
COOCHOCTH COEJIMHSEMBIX JeTaJIell HEBBICOKU. Pa3Mephl KJIMHOBBIX IIIOHOK U IIITOHOYHBIX 11a30B
HopmupoBanbsl ['OCT 24068-80. Jlnuny ma3a Ha Baly JUIsl KIIMHOBOM INMOHKH UcHojiHEeHus 1
BBIMTOJIHSIOT paBHOM 2|, /U1 OCTaabHBIX HUCIIOJHEHHWN JIJIMHA T1a3a paBHa JumHe | 3axiamgHoit
mmonk. [IpenensHble oTKIOHEHHS pa3mMepoB b, h, | s KITMHOBBIX IMMIOHOK TaKKe Xe, KaK u JUIs
npusMarudeckux (I'OCT 23360-78). Ilo mmpuHe INMOHKK b cTaHmZapT yCTaHABIHUBAET
COEMHEHMS T10 IMPUHE Ma3a Baja U BTYJKHU C UCIOJIb30BaHUEM MoJiei jonycka D10. Jlinna naza
Bana L — mo H15. Ilpenensapie oTkioHeHus riryouH tl u t2 cOOTBETCTBYIOT OTKJIOHEHUSIM JIJIS
NPU3MaTUYECKUX IMMNOHOK. [IpefenbHbIE OTKIIOHEHHS YIJIa HAaKJIOHA BEpXHEH IpaHW IIIOHKH U
naza = AT10/2 mo I'OCT 8908-81. Ilpumep ycioBHOTO 00O3HAuUEHHUS KIMHOBOW IIMTOHKH
ucrnoyineHus 2 ¢ pazmepamu b = 8 mm, h =7 mm, 1 = 25 mm: llnonka 2 - 8 x 7 x 25 T'OCT 24068-
80.

3.3 llllinneBbIe coeTHHEHNA

IlInuyesoe (3ybuamoe) coeounenue — coeMHEHNE Bajia (OXBAaThIBAEMOU ITOBEPXHOCTH) U
OTBepCTUS (OXBATBHIBAIOIIEH MOBEPXHOCTH) C MOMOIIBIO IUIMIEB (IMa30B) U 3yObeB (BHICTYIIOB),
paavaibHO PACIOIOKEHHBIX Ha MOBepXHOCTH. O6anaeT 00JbIION MPOYHOCTHIO, 0OECTIeunBaeT
COOCHOCTh Baja M OTBEPCTUS, C BO3MOYXHOCTHIO OCEBOTO IEpeMEITeHHs JIeTalh BIOJIb OCH.
[IutieBBIe cCOeMHEHMS, KaK W IMTTOHOYHBIC, TIPEeTHA3HAUCHBI JIJIS TIepeladrl KPYTAIIIX MOMEHTOB
B COCJIMHEHUSX IKUBOB, My(T, 3y0UaThIX KOJjeC W APYTrux jeTaneii ¢ Baiamu. Ho B oTimume ot
IITTOHOYHBIX COEAMHEHUHN, IIIUIEBhIE COCIUHEHHS, KpOMe Iepeladyd KpYTSAIIMX MOMEHTOB,
OCYIIECTBIISIOT €Ille W IEHTPUPOBAHHUE COMpsTaeMbIX jaerajeil. IllnumeBsie coennHEHUs] MOTYT
nepenaBaTth OOJIbIUE KPYTSAIIAE MOMEHTHI, YeM INMOHOYHBIC, U UMEIOT MEHBIINE TEePEeKOCHl H
CMEITEeHUs Ma30B U 3yObeB. [IpuMeHstoTCs ISl coeAMHEHUI ¢ HApYXKHBIM JuameTpoMm oT 14 1o
125 mmM.

[MImumieBbie coeMHEHUS KiTacCuDUITHPYIOTCS:

e 10 popMme npoduiisa nuIHIeB (3yObeB):
e MpsIMOOOYHBIE;
e DBOJILBEHTHBIE;
e TpEyroJibHbIEC.
e 1o nepenaBaemoii Harpyske (I'OCT 1139-80):
e JIErKas cepusi;
e CpeaHsisi cepus;
e TsDKETIAst cepusl.
e 10 CIOCOOY IEHTPUPOBAHUSA” COMPATACMBIX JIeTaJICH:
e 10 HAPYKHOMY JIMAMETPY 3YObEB;
e IO BHYTPEHHEMY JUaMeTpy 3yObeB;
e 110 OOKOBBIM TOBEPXHOCTSIM 3yObEB.
e TIO CTETICHH IMOJBUKHOCTH:
e  TOJBUXKHOE;
e HOPMAJILHOE;
e  HEMOJBUKHOE.

3

3 TepMI/IH (UCHTPUPOBAHUEC)» TPUMEHACTCSA B MAIIWMHOCTPOCHUU JIA XaAPAKTCPUCTUKU TOYHOCTHU

pacrojiokeHusi oceil MOBEepXHOCTEl OTHOCUTENbHO Ipyr Apyra. LleHTpupoBaHue npu 00pa3oBaHUU IUJIMLEBOTO
coeIMHEeHHs o0ecneunBaeTCs COBMEILEHUEM OCeil Bana U BTYJIKU.
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Pucynox 1. Buapl mIIUMIEBBIX COEIMHEHMI: TPIMOOOYHBIE, 3BOJIbBEHTHBIE, TPEYTOJIbHBIE.

Coeounenua wiiuyesvie NpAMOOOUHbIE

[IInmuueBsle COENUHEHHUS ¢ NPSIMOOOYHBIM TpoduiaeM 3yObeB MPUMEHSIIOTCS IS
TIOJIBVKHBIX M HETOIBYDKHBIX COETMHECHUN.

K ocHOBHBIM ITapameTpaM IMUIALIEBOTO COSTUHEHUS OTHOCSTCS:

e D — HapyxHBIH 1UuaMeTp

e d— BHYTpeHHWUIi THAMETP

e b — mmpuna 3yda
Homunanbhble pazMepbl OCHOBHBIX MapaMeTPOB U YHCIIO 3YOhEB IIIUIEBBIX COCIUHEHUIN

oOImero HazHa4YeHHs ¢ NPSIMOOOYHBIM TpoduiaeM 3yObeB, MapaUIeIbHBIX OCH COEIUHEHUS,
HopMupytotcs u nipuBeieHbl B ['OCT.

[Ipn HOpPMHpPOBAaHWM TOYHOCTH IIUTAIIEBOTO COSAWHEHHS HEOOXOJAUMO HOPMHPOBATH
OJIHOBpeMeHHO Tpu Tocaaku. [locagku 3TH JOJDKHBI OBITh pa3HBIMU MO TOYHOCTH, TaK Kak
HEBO3MOYXHO HW3TOTOBUTH BCE COMNpSATacMble TOBEPXHOCTH C OJMHAKOBOW TOYHOCTBIO U
HEBO3MOXKHO OyJeT o0eclnedynTh COOMpaeMOCTh INIIUIEBBIX JeTalled MpHU OJMHAKOBO BBICOKOMH
TOYHOCTU. TOYHOCTH COBHAJIEHUS OCEl B IUIUIIEBOM COEJIMHEHUU 00eCTeUMBAETCS TOYHOCTHIO
COTPSDKEHUH, T.e. 3HAUEHUSIMH 3a30POB MM HATATOB. [l03TOMY TOYHOCTHM MOCAIOK MO TpeM
COTIpSATaeMbIM TIOBEPXHOCTSM ITUIMIIEBBIX JeTajled HazHA4yaroT pa3HbIMU. W, ecTecTBEHHO, UTO
MOBEPXHOCTh, JJII KOTOPOH Ha3HayeHa Oojiee BBICOKAS TOYHOCTH COMPSDKEHUS, OYIeT
oOecrieunBaTh TOYHOCTh COBMEINEHHS oceil. Eciiu roBopuTcs, 4TO IMEHTPUPOBAHUE IUIMIIEBOTO
COCIMHEHUSI OCYIIECTBIISETCS 10 HAPYXXKHOMY JIUaMETpPy, 3TO O3HA4yaeT, YTO TIocajaka II0
HapyKHOMY JAuameTpy (Hapy>KHOW IOBEPXHOCTH) JAOJKHA ObITh HauOojiee TOYHOU M3 TpeX
MOCAJI0K B JJAHHOM IIUTUIIEBOM COCJIMHECHHH.

B mumuneBpIX coeMHEHUSAX C MPSIMOOOYHBIM MpoduiieM 3y0a MPUMEHSIOT TPH crocoda
OTHOCHUTEJIbHOT'O IIEHTPUPOBAHUS Bajia U BTYJIKH (Tad. 1):

e IO HapyXHOMY JuameTpy D: pexkoMmMeHIyeTcs IpU MOBBIIIEHHBIX TpeOOBaHUAX K
COOCHOCTH DJIEMEHTOB COEJAMHEHHMs, KOTJa TBEPJOCTh BTYJIKHA HE CIIMIIKOM BBICOKA M
JOIycKaeT oOpabOTKy YHMCTOBOM IPOTSIKKOM, a Bajl oOpabaThiBacTcs (ppe3epoBaHHEM U
numdyeTcss no HapyxkHomy jguamerpy D. Ilpumensiercs Takoe ILEHTpUPOBAaHHUE B
MTOJIBUKHBIX U HETIOJIBH)KHBIX COC/IMHECHUSX.

e [0 BHyTpeHHEeMY JuameTpy d: IpuMeHseTCs B TeX XKe CIIydasx, 4YTO U IIEHTPUPOBAHUE 110
D, HO mpu TBEpIOCTH BTYJKH, HE IMO3BOJIsIONMEH 00pabarpiBaTh ee MpOoTsHKKou. Takoe
LIEHTPUPOBAHUE SIBJISIETCS] HAUMEHEe SKOHOMUYHBIM.

e 110 OOKOBBIM CTOpOHaM 3yObeB D: mcmosb3yercs, Korjaa He TpeOyeTcsl BBICOKOM TOYHOCTH
MEHTPUPOBAHUS, TIPU TIepeiade 3HAUATEIHHBIX KPYTAIIUX MOMEHTOB.

Tabmumna 1.

Croco0

Kparkas xapakrtepuctuka
LHEHTPUPOBAHUS
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llo wuapysxcnomy oOuamempy. Camblii TNpOoCTOW U JEHIEBBIA  CIOCOO
neHTpupoBaHus. Banm ¢pesepyior m mumdyoT mo HapyKHOMY JUaMeTpy,
BTYJIKY MpoTaruBaioT. [IpumeHnsieTcs mnpu OTCYTCTBHH TepMOOOpabOTKU
MOBEPXHOCTH OTBEPCTHSI BTYJKU WU IpHU ee TepMmuueckoM yiyuiienuu (HB

280-300)

llo enmympennemy oOuamempy. Camplii TOYHBIA M JOPOrod  crocod
HneHTpupoBaHus. Ban ¢pesepyloT U mpoI0JibHO NUIMQYIOT MO BHYTPEHHEMY
quaMeTpy U OOKOBBIM IOBEPXHOCTSIM IUIAIEB, BTYJIKY HPOTATUBAIOT |
nuuyoT 0 BHYTpeHHeMY auaMmeTpy. [IpruMensercs mpu 3aKkajieHHBIX BTYIKE
U Baje

o 60oxo6vim cmoponam. Hambonee paBHOMEpHOE pacIipe/ieieHne Harpy3Ku
MeXAy LUIMIIAMH; TOYHOCTh IIEHTPUPOBAHMS HEBBICOKA. Bai ¢pesepyroT u
MPOJ0JILHO MU YIOT o OOKOBBIM MTOBEPXHOCTSIM IUTHIIEB,
BTYJIKY IPOTATUBAOT. [IpuMeHsercs Uil TsDKEJIOHArpy>KEHHBIX COEIMHEHHHA
IpU TEPMHUYECKH YIYUIIeHHO# moBepXHOCcTH oTBepcTHs BTy kU (HB 280-300)

[Io T'OCT

MHontprsneg | Menohegsine £ Monossades 3
T by FITE b [T

OcHOBHEBIE PasMCPhI NIJIMITOB HAa BaJlaX U B OTBCPCTHIX.

1139-80 ycraHOBJCHBI JONMYCKH M IIOCAJKH IIIUIEBBIX COCAUHEHUU C

npsAMOOOYHBIM IpoduiieM 3y0a /i pa3audHbIX crnoco0oB neHTpupoBanus (Tad:m. 2).

Tabmauna 2.

qepTex
COTIPSDKEHUS
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LIEHTPUPYIOLIUNA

3 IEMEHT neHTpupoBanue o D menTpuposanue 1o d IIEHTPUPOBaHUE 110 b
[MOCaIKHU nmo D mod mob moD mod mo b nmoD mod mo b
P ——— H7/f7 F8/f7 H7/f7 D9/ h9 F8 /{8
DOWWKHOS . H7/g7 F8/f8 H7/g6 H12all F8/f8 - H12/all D9/e8
A H8/e8 D9h9 H8/e8 F8/f7 D9/ 8
HETIOJBUKHOE H7/is6 F8/t7 H7/js6 F8/js7 F8/js7
nenonmbiios - 0IS R8s H7/js7H12/all D9/h9 - H12/all D9/js7
AHHERH F8/js7 H7/n6 D9/ k7 D9/ k7

MIPUMEYaHUs: IPEIMTOYTHTEIIbHBIC IIOCAIKH; TOIycKaroTes U aApyrue nocaaku cm. [OCT 1139-80

Tabmuma 3. Jlomyckd CUMMETPUYHOCTH OOKOBBIX CTOPOH IILJIUIEB B JHaMETpaIbHOM
BBIpaKCHUH 10 OTHOIIEHHUIO K OCH CHMMETPHH IIEHTPUPYIOIIETO dJIEMEHTA.

JIOITYCK CHMMETPUYHOCTH OOKOBBIX CTOPOH ITAIICB
b, Mmm 25:335:4;5,67;8;,9;1012; 14; 16; 18
nomyck cummerpuaHocT, MM 0.01 0.012 0.015 0.18

e s T TN SHTH] FEESCl  Melntas
W T S afp | nag b

[Ipumep 0003HaUEHHS LIUTUIIEBOTO COEIMHEHHUS C lIeHTprupoBanuem mno D.

Jlomycky ¥ MOCaAKu JJIsi COeUHEHUN ¢ mpsMoOouHbIM npoduiem ycraHoBieHbl ['OCT
1139-80. HMx ycioBHOoe OOO3HAYEHHE COJIEPKHUT OYKBY, OOO3HAYAIOIIYIO ITOBEPXHOCTH
nenTpupoBanus (D, d wmu b), uucio 3yObeB z, HOMMHAIbHBIE 3HAYEHUSI OCHOBHBIX pa3mepoB D, d
u b, o00o3HaueHUs] MOCANOK JAUAMETPOB pa3Mepa b, MOMEIIEHHbIE IOCJIE€ COOTBETCTBYIOLIETO
pa3mepa. Jlonycku HEHEHTPUPYIOLIEr0 AUaMeTpa MOKHO HE YKa3bIBaTh.

[Ipumep 0003HaUEHHS OJIBU>KHOTO HIJIMIEBOIO COEJMHEHHUS C IECHTpUpOBaHUEM 110 D:

JUISL COEIMHEHUS:

D-8x36x40H7/f7x7F8/f7

JUIs1 OTBEPCTHS ATOTO COEJIMHEHHUS:

D-8x36x40H7x7F8

JUIs1 Baja:

D-8x36x40f7x7f7

[Tpumep 0003HAYCHHUS TTOIBUIKHOTO IITUIICBOTO COSMHEHHUS C IICHTprpoBanueM 1o d:

JUISL COEIMHEHMSI:

d-8x36H7/f7x40H12/allx7 D9/ h9

JUISl OTBEPCTHS 3TOTO COEJIMHEHHUS:

d-8x36 H7x40H12x 7 D9

JUIS1 Baja:

d-8x36f7x40allx7h9

[Tpumep 0603HAYCHHS TTOJIBUKHOTO IITUIIEBOTO COSMHEHHUS C IICHTpHpPOBaHUEM 110 D:
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JJISI COCAUHCHU S :
b-8x36x40H12/al1x 7D9/f 8
JJTA OTBepCTI/IH 3TOI'o0 COCAUHCHU I
b-—8x36x40H12x 7 D9

JUJIS BaJia:
b-—8x36x40allx 7f8
Ha Bally: B OTBCPCTHUU: B COEIUHCHUUN .
d-8x36.. x40 x7.. d-8x36..x 40.x7..
7 /%\ — (
, A j AV L LY )
S N e

Pucynok 3. YcnoHoe nzo0pakenue nymi Ha yeptexe [[[OCT 2.409-74*]

Coeounenua winuyegvle 360,1b6eHMHbIC
[IInuieBble coeIMHEHUs C ABOJILBEHTHBIM MpoduiieM 3y0a UMEIOT TO K€ HazHAYeHHE, YTO
U IpsIMOOOYHBIE, HO O0JIAZIAIOT PSAIOM IMPEUMYIIECTB: TEXHOJIOTUYHOCTHIO (JUIsl 00paboTKU Beex
TUIIOPa3MEPOB BAJIOB C OIpENIeJeHHBIM MOAYyJIeM TpeOyeTcs TONBKO OJHa uepBsuHas ¢pesa,
BO3MOXHO TIPUMEHEHHE BCEX TOYHBIX METOJIOB 00paboTKH 3yObeB); OOJbIIEH MPOYHOCTHIO
(06aaroT MEHBIITMMH KOHIIEHTpAaTOpaMu HaNpsKEeHUH (OTCYTCTBHE OCTPBIX YIJIOB Y OCHOBAHMS
3y0a - KoHIeHTpanus HanpspkeHus Ha 10... 40 % meHbIne, 4eM y NpsiMOOOYHBIX COSIMHEHUI) U
OonpmuM KommuecTBOM 3yObeB). IllnmiieBbie coelWHEHMS ¢ DBONBBEHTHBIM IpoduieM 3yObeB
MPUMEHSIOTCS JUISI TOABMYKHBIX M HETTOABM)KHBIX COETMHEHHM.
K ocHOBHBIM mTapamMeTpaM OTHOCSTCS:
e D — napyxublii tuametp 3yObeB, HOMUHAIBHBIN TaMeTp COeUHEHUS
e M- MOIyJb
e Z—yucio 3y0beB
e o =30°-yroa npodpuis
OcranbHble  TapaMeTphl  BBIYMCISIOTCS 1O COOTBETCTBYIOIIUM  3aBUCHUMOCTSIM,

npuBeneHHEbIM B ['OCT 6033-80 (Tabmn.4).

Tabmuna 4.
HomuHaspHBIE 3HaUEHUS OCHOBHBIX mapamMcTpoOB
[0l a i X Comcumt) s ek e s e
g o= Tany TR, il i, )| T

T Com = =

.
F i &
=y e L R e -,
. . FF
L
&

e A Y

. LEL T e B o o

napameTp 0003Ha4YeHHE 3aBUCUMOCTh

JTUAMETP JCIIUTEILHON OKPYIKHOCTH d d=mz

JIEJIUTEIIbHBIN OKPY>KHOU 11ar p p=7mm

HOMMHaJIbHASI JEJIUTEIbHAsl OKpYy)KHas TOJIIIUHA 3y0a S (e S=e=n/2m+2xmtg

Basia (BIAJIUHbBI BTYJIKH)
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xm=e=7/2[D-m(z

CMEIIEHNE UCXOJIHOTO KOHTYpa Xm +1.19)]
HOMMHAJIBHBINA THAMETP OKPY>KHOCTH BITQJIMH BTYJIKH Dt Dtr=D
HOMUHAJIBHBI JTHAMETp OKPY>XKHOCTH BEpUIMH 3YyObeB _

- Da Da=D-2m
HOMUWHAJIBHBIN IMaMeTp OKPY>KHOCTH BIAJNH BaJia ok Ofmax =D -2.2m
HOMHWHAJIBHBIN IMaMeTp OKPY>KHOCTH BEPIIUH 3yOheB Bajia

[IpU IICHTPUPOBAHHUH TI0 OOKOBBIM MTOBEPXHOCTSIM 3yObeB |da da=D-02m
[P LIEGHTPUPOBAHUH IO HAPYKHOMY TUAMETPY da da=D

Tabmuna 5. Koppemnsius Mex 1y HOMUHATIBHBIM IMAMETPOM U MOJTYJIEM.
HOMUHAJIBHBIN tuametp D, Mmm

moxyinb, Mm| 17 |20 |25 |30 [ 35 |40 45 50 |55 60 |65 70 75 |80
YUCII0 3yOheB Z

0.8 20 23 30 36 42 48 55 60 66 (74
1.25 12 14 18 22 26 30 34 38 42 46 B0 B4 |58 62
2 7 8 11 13 16 18 21 24 26 28 31 34 36 38
3 7 8 10 12 13 15 17 18 20 22 24 25
5 6 7 8 9 10 11 12 13 14
NpHMeYaHHA:

. MPeIMOYTHTEIHLHBIC YUCITa

. octanpHble 3HaueHus cM. 'OCT 6033-80

. sHaueHust D ot 4 1o 440 mm, m - ot 0.5 10 10 MM

To4YHOCTh NIINIEBBIX COCAUHEHUN CBsA3aHaA CO CITOCOOAMM IEHTPUPOBAHUS M 3aBHCHUT OT
TOYHOCTH ITOBEPXHOCTEH, C TOMOIINBIO KOTOPBHIX OOECIICUMBACTCS COBMEINEHHWE OCe Baa U
BTYJIKH.

1. CoenuHeHue npyu IHEHTPUPOBAHUHM MO OOKOBBIM MOBEPXHOCTSIM 3yObEB. DTOT CIOCOO
IEHTPUPOBAHUS SIBJISIETCSI OCHOBHBIM IIPH MCIIOJIb30BAaHUU YBOJILBEHTHBIX IIUTAIICBBIX COEAMHEHUI
1 oOecreunBaeTcs OH, IPEKJIe BCET0 TOYHOCTHIO IMUPHHBI BHAAWH (€) V BTYJIKHA W TOJIIHHON
3yObeB (S) y Baja.

[Ippu HOpMHpOBaHMM TOYHOCTH INMUPUHBI BHAJAMH BTYJKH W TOJIIMHBI 3yObeB Baja
WCIIOJIB3YeTCs HEOOBIYHBIM MMOJX0J. B oTiamume oT OOIEnpHHSATOTO HOPMHUPOBAHHUS, KOTAa
YKa3bIBae€TCsS OJHO 3HA4YCHHWE JOMYyCKa JUIS ONPEJSTICHHOIO HOMHHAIBLHOTO pa3Mepa M psaa
TOYHOCTH, NMPU HOPMHUPOBAHUU TOYHOCTH IMUPUHBI BIAJUH U TOJIIUHBI 3yObEB 3BOJBBEHTHBIX
LIUIMIEBBIX COEIUHEHUH HOpMupyroTcs ABa Buaa jgomyckoB: Te (Ts) - momyck coOcTBEHHO
IMUPUHBI BIQJWH BTYJIKH (TOJNIIUHBI 3yOheB Baja) M T - CyMMapHBIA JOIYCK, BKJIIOUYAIOIIHAMA
OTKJIOHEHUSI COOCTBEHHO IIUPUHBI BHAJUH (TOJIIMHBI 3yObeB), OTKIOHEHUS QOpMbI U
pacroJioKeHusl AJIeMEeHTOB Tpoduis BHaauH (3yObeB). HeoOXoauMocTh HOPMHUPOBAHUS JIBYX
BHJIOB JIOITYCKOB CBs3aHA C YCTAHOBHBIIMMHUCS JBYMS CIIOCOOAMHM H3MEPEHHUS M KOHTPOJIS
neTajeil ¢ 5BOJbBeHTHbIMH Iunmamu. CymmapHbiii jgonyck (T) aHajgornueH B KakoOH-TO Mepe
CyMMapHOMY JIOMIYCKY Ha CpeIHUN JuaMeTp pe3bObl MU MCHOJIb3YeTCs IPU KOHCTPYUPOBAHUU
KOMIUICKCHBIX TMPOXOAHBIX KaymOpoB. Jlomycku Te m Ts coOCTBEHHO IIMPHHBI BHAJAWHBI U
TOJIIIMHBI 3y0a UCIIOJIb3YIOTCS IIPU U3MEPEHUIX 0€3 UCIIOIb30BaHUS KaTOPOB.

HNonycku Te (Ts) u T Ha pa3smepbl HUIMIEBBIX 3JIEMEHTOB HOPMUPYIOTCS psiiaMHu
TOYHOCTH, KOTOPbIE Ha3BaHbI CTEMEHSIMHU TOYHOCTH. [[JIs1 IMMUpUHBI BOAJIUH BTYJIKH HOPMUPYIOTCS
7-s1, 9-s1, 11-g crenenn, a AJIg TONIMHUHBI 3yObeB Bajia - 7... 11 cremenu. J{js mupwHBI BIIaJUH
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BTYJIKA YCTAHOBJIEHO BCEro OJHO OTKJIOHeHHe H, Kak ajis OCHOBHOI'O OTBEpPCTUS B CHUCTEME
JIOITYCKOB U TIOCAJIOK Ha IJIaJKUE dJIEMEHTHI JICTaIIH.

[lonst omycKoB Juisl pa3MepOB IIUPHUHBI BIIAJIMH Y BTYJIOK (€) U TOJIINHBI 3yObeB Baia (S),
KaKk 93TO MPUHATO U MPU JPYTUX BHUAAX COIPSDKEHUM, 00pa3yroTcs COYETaHHEM OCHOBHBIX
OTKJIOHEHUH M pAJ0B TOYHOCTU. B OTIMUYME OT TINAAKUX COEAMHEHWH, HO MO aHaJOTUU C
Pe3b0OBBIMH COEJIMHEHUSIMU, B 0003HAUYEHUHU TOJIEH JOMYCKOB Ha IMUPHUHY BHAJAWH U TOJIIUHY
3yOb€B: CHauajia yKa3bIBaeTcsl psJ TOYHOCTH - CTENEHb, a IOTOM OCHOBHOE OTKJIOHEHHE,
Harnpumep 7H, 7h, 9g, 7f. I1pu sToM BBIACIICHBI Ba MO J0ycKOB (9h m 9g), KOTOphIe ABIAIOTCS
HPeANnoYTUTENbHBIMU Il puMeHeHus. 3MeHeHne 0003HAYeHHs] MO CPAaBHEHMIO C IJIAJIKUMH
COCJIMHEHUSIMU CJIENIaHO IS TOTO, YTOOBI pa3yinyaTh dTU IOJS JIOMYCKOB, a, CJIEI0BATEIbHO, H
MOCAJKU.

ITocanku mo OOKOBBIM MOBEPXHOCTSAM 3yObeB. B cTaHmapTe HOpMHUpPYETCS OJUWHHAAATh
MOCaJIOK 1O OOKOBBIM IMOBEPXHOCTSIM 3yObeB. DTH MOCAJKH 00pa3oBaHbl U3 YKa3aHHBIX BBIIIE
Tpex MoJiel J0MycKoB Ha mupuny BrajauH BTyIku (7H, 9H, 11H) u HeckoabKkux 1mojei J101mycKoB
Ha TOJIUHY 3yObeB. OJIHAKO yKa3bIBaeTCs, YTO MPU 0OPA30BAHUH MOCAJTOK MOXKHO MCIOJIb30BATh
U Jpyrue, HOPMHUpPYEMble B CTaHAapTe, MOJs JAONycKoB. Takum o00pa3oM, B OTIMYHE OT
HOPMHPOBAHUS TOYHOCTH TJAJKUX COCAMHEHUH M NPSIMOOOUYHBIX MUIMIIEBBIX COEIWHEHUH,
MOCAJKA IS DBOJIbBBEHTHBIX IIUIAIIEBBIX COEJUHEHUH HOPMHUPYIOTCS HEMOCPEACTBEHHO B
CTaHJapTe, a He B KaUecTBE PEKOMEHIallUi B MPUJIOKEHUU K CTaHIAPTYy.

HopMupoBanue TOYHOCTH paauaibHOTO OmeHust 3yOuartoro BeHna. [lpu oOpazoBanuu
COCIMHEHHUsI C IEHTPUPOBAHUEM TI0O OOKOBBIM IOBEPXHOCTSM 3YOhEB HOPMHUPYETCS
JIOTIOTHUTESIbHBIA MapaMeTp - pajguaibHOe OWeHHe 3y04uaToro BeHIa. JTO OHMEHHE aHaJIOTHYHO
panuasbHOMY OMEHMIO B 3yOuaThIX KoJecaxX M OTIMYaeTcs OT OOBIMHOTO paHalIbHOTO OWEeHHs
TEM, YTO B KAue€CTBE HM3MEPUTEIBHOIO HAKOHEUHHKA HCIOJIB3yeTcsl KOHyc ¢ yriom 60° (mpum
W3MEpPEeHUH paJialibHOT0 OMEeHMsl 3yOuaTroro BeHIa 3yOuaThIX Kojiec KOoHyc ¢ yriioM 40°) uim
chepa OMpeneIeHHOTO JWaMeTpa, OOecleunBaroNias KOHTAKT C OOKOBBIMH TOBEPXHOCTSIMH
3yObeB B 3aJaHHBIX Toukax. HopMmupoBaHuem paauaibHOro OWeHHsI 3yO4yaToro BeHIA
o0ecreynBaeTcsl TOYHOCTh PACIOJIOKEHUS IBOJHBEHTHBIX MOBEPXHOCTEH 3yObhE€B OTHOCHUTEIHLHO
OCH BpallleHHUs], T.€. TOYHOCTh TaK HA3hIBAEMOT'0 T€OMETPUUYECKOT0 SKCIIEHTPUCUTETA.

2. CoenvHEHUs MPU EHTPUPOBAHUY 10 HAPYKHOMY auameTpy. HeoOxo1uMo HamOMHHTD,
YTO MOHSITUS O HAPYKHOM M BHYTPEHHEM JMaMeTpax y SBOJIBBEHTHBIX HUIMIEBBIX COEAMHEHUN
AaHAJIOTMYHBI OHSTUIO 00 3TUX JUaMETpax B pe3b00BOM COEAMHEHUH U MPIMOOOYHBIX HUIAILIEBBIX
COEJIMHEHUSIX, T.€. HApYKHbIH AuaMeTp y Baja (da) MPOXOAUT MO BeplIMHAM 3YObEB, a Y BTYJIKH
(Df) mo Bmanmuam, T.e. BHyTpH BTYJIKH.

[Tons momyckoB u mocaiku. [TockonbKy coeMHEHHUs MO PTUM MOBEPXHOCTSIM HE MMEIOT
OTJIMYMMA OT COEJUMHEHUH MO IIaJKUM LUJIUHAPUYECKUM MOBEPXHOCTSIM M OTJIMYAIOTCS TOJIBKO
TEM, YTO MOBEPXHOCTb SBJISIETCS MPEPHIBUCTOM, MOJIS JAOMYCKOB M MOCAIKU NMPU IEHTPUPOBAHUH
110 HApy>KHOMY JHaMETPY B3SAThI U3 CHCTEMBI JIOITYCKOB U mocayiok, T.e. u3 ['OCT 25347-82. [lns
HapyxHoro amamerpa BTyiaku (Df) Hopmmpyrorcs Bcero asa moins momycka H7 m HS, a s
Hapy»HOro uameTpa Baya (da) IATh mosiei JomyckoB: nb, js6, ho, gb, f7.

[lonst nomyckoB [jisl IIMPUHBI BOAJAUH M TOJINUHBI 3yObeB. Ilpu LIEHTpHpOBaHHM IIO
HapyKHOMY JIMaMETPy HOPMUPYIOTCS OJJTHOBPEMEHHO TpeOOBaHUSI K TOUHOCTU IIMPUHBI BIAJUHBI
BTYJKH (€) M TONIIUHBI 3y0a Baia (S), KAK OCHOBHBIX 3JIEMEHTOB IUIMIIEBOIO COEIUHEHUS,
XapaKTEpU3YIOIKUX €ro SKCIUTyaTalluOHHbIE cBOMcTBA. [l IIMpUHBI BOAJUHBI BTYJKH (€)
HopMupytotcst noJist gonyckoB 9H u 11H. [l tonmunel 3y6a Basia (S) HOpMUPYETCS HSATh MoJiei
nomyckoB: 9h, 9¢g, 9d, 11c, 11a.

3. CoenuHeHuss NOpu LEHTPUPOBAHUU IO BHYTPEHHEMY JuaMeTpy. Y MUIMIEBBIX
HBOJILBEHTHBIX JIeTajlell BHYTpeHHUN AuameTp BTyJkH (Da) nmpoxoaut nmo BepimrHaMm 3yObeB, a y
Bana (df) - mo BmagmHam. DTOT cImoco0 MEHTPUPOBAHUS MPUBEJICH B CIIPABOYHOM IPHUJIOKCHHH K
['OCT 6033-80, u >TuM Kak Obl NMOJYEPKUBAETCS OTPAHMYEHHOCTh €ro MPUMEHEHUS, XOTS IpH
TOM CIOCOOE LEHTPUPOBAHUS MOXKHO JTOOUTHCS BBICOKOM TOYHOCTH Oiarojaps BO3MOKHOCTH
nu(oBaHUsI COMpATAaEMBIX MoBepXxHOCcTel. [Ipr 3TOM criocobe eHTprupoBaHus, Kak Py APYTUX
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pPacCMOTpPEHHBIX cIoco0ax IMEHTPUPOBAHMS, TOYHOCTh ILEHTPUPYIOUIUX U HEUEHTPUPYIOIINX
MOBEPXHOCTEN HOPMUpPYETCs, B OCHOBHOM, ¢ TIOMONIBIO MOJEH J1omyckoB, oToOpanHbix u3 ['OCT
25347-82.

Jlns BHyTpeHHero quaMmetpa BTyIkH (Da) HopMmupyroTes moss gomyckoB H7 u HS, mpuuem
H7 cuuraercs mpeAmnodTUTENbHBIM, JUIS BHYTpEHHEro auamerpa Baia (dr) HOPMHUPYIOTCS MOJIs
noryckoB h6, g6. Orpanndenus Ha IMUPUHY BIAJAUHBI U TOJNIIUHY 3y0a YCTaHOBJIEHBI TaK JKe, KaK
U TIpY [IEHTPUPOBAHUU I10 HApYXKHOMY JauamMetpy. Ilocagku B ctaHmapTe BooOIlle HE YKa3aHbl U
MPEAIoJIaraeTcs, YTo OHU 00pa3yroTCs U3 000ro coYeTaHUsI HOPMUPYEMBIX TOJIEH JOMYCKOB.

4. Tlonst momyckoB Ha JAMAMETPhl HELIEHTPUPYIOIIUX MoBepxHocTed. HeneHnTpupyrommm
MOXXET OBITh Hapy)XHBIH JUAMETpP, KOIJa I[IEHTPUPOBAHHE TPOU3BOAMUTCS TIO OOKOBBIM
MOBEPXHOCTSIM 3yObE€B WM 10 BHYTPEHHEMY JuameTpy. HelneHTpupyroomum MOXeT ObIThb U
BHYTPEHHUN JMAMETpP, KOTJa IEHTPUPOBAHHE OCYIIECTBISETCS MO OOKOBBIM IOBEPXHOCTSIM
3yObeB WM M0 HAPYXKHOMY auamerpy. Ha HereHTpupyromumii BHyTpeHHUN TuameTp BTYJIKH (Da)
yctaHoBiieHO Tmoyie jgonycka H. Ha wHenentpupyromuii HapyXHBIA auamerp Bana (da)
HOpMHUpYIOTCs 1ot pomyckoB d9, hll, h12. Ha HemeHTpupyrOmUii HAPYKHBIA IUAMETP BTYIIKH
(Df) u BHyTpennuit guamerp Baia (dr) mmojsi JOMYCKOB HE HOPMHUPYIOTCS, a YKa3bIBAIOTCS
MUHUMAJIbHBIE WM MaKCUMaJIbHBIE 3HAYEHUs B 3aBUCUMOCTU OT (POpPMBI BIIAJIUHBI (TUIOCKAS WIIH
3akpyrieHHas). MckmoueHue caemaHo JUisi HapyxkHoro amamerpa Brynku (Df), xkorma
IEHTPUPOBAHUE TMPOM3BOJUTCS TIO0 BHYTPEHHEMY JAMAMETPY HpH IJIOCKOW (opMe BHaawHBL B
3TOM clly4ae HopMupyeTcs none nomycka HI6.

5. HopMupoBaHue HONOTHUTENBHBIX MMOKa3arened TouHOCcTH. Vcxons u3 ocoOeHHOCTeH
(GOpMBI TTOBEPXHOCTH 3yObEB IIIUIEBHIX JeTallel, IMEIOIHUX BOJIHBEHTHYIO MTOBEPXHOCTH, IS
HUX HOPMHUPYETCS TOYHOCTH JBYX CHEIU(PUYHBIX TapaMeTpoOB, HCIOJB3YyeMBIX IPHU
HOPMHPOBAHUU TOYHOCTH 3yOuaThIX KoJiec. TakuMu mapameTrpamu SIBISIOTCS pazmep «M» 1o
poJIMKaM M JITMHA OO0IIedl HopMmaiu. DTH TMapaMeTphl UCIHOIB3YIOTCS B TEX CIIydasX, Korjaa
TOYHOCTh INUIMIEBBIX JIeTajell He KOHTPOJUpPYETCs MPOXOAHBIM kKanuOpom. B mpunnume, oda
MoKa3arelsi XapaKTepU3yloT OJIMH W TOT e MapaMmeTp 3yO0daroro BeHIa - TOJIIMHY 3y0a.
3HaueHue JUIMHBI 001el HOpMaJld OTHOCUTENIFHO MTPOCTO MOKHO M3MEPUTH Ha Baily, a BO BTYJIKE
TaKle U3MEPEHHS! OCYIIECTBISITh TpYAHO. M3mMepenus pazmepa «M» Mo posiMkaM CpaBHUTEIHHO
JIETKO OCYUIECTBIISIFOTCS KaK Ha Bajly, TaK M BO BTYJIKE. [Ipu 3TUX M3MepeHusiX BO BIIAJIUHbBI MEXKIY
3yObsSIMM YCTAHABJIMBAIOTCS IMAPUKU WIM POJUKH OIPEJEICHHOTO JuaMerpa, U HU3MepsieTcs
pasMep, 10 KOTOPOMY MOKHO CYJUTh O TOJIIIUHE 3yObeB.

HauGonpiiee pacnpocTpaHeHHe MONYYHJI CIOCOO IIEHTPUPOBaHUS IO OOKOBBIM
MMOBEPXHOCTSIM 3yObeB. [{eHTprupoBaHUe 110 BHYTPEHHEMY JINAMETPY HE PEKOMEHTYETCSl.

Tabnuma 6. [Ipumepsl BIOOpa mocaiok

YepTeXK COMPSIKESHHS

[EHTPUPYIOLIHI d1eMeHT | S(€) D
OCaaIK{ 110 D (da, Dr) mo S(€) o Da, df mo D mo S(€) mo Da, ok
9H / 9g H7 | f7

IIOJABHIKHOC COIIPSKCHUC Ds - H16 9H / 9h D, - H11 H7/ 96 OH / 9g Da- H11

da- h12 7H / 8k df max- h16H7 / js6 9H / 9 df max - h16

HCTIOABHUKHOC COIIPSKCHUC 7H/ 7n H7/n6

YcioBHbBIE 0003HAYEHHS MIJINIEBBIX YBOJILBEHTHBIX CO€IUHEHUH

Jlommycku ¥ TOCaAKW JUIsl TUIMIEBBIX COEAMHEHHH C DBOJBBEHTHBIM HpoduiiemMm
yctanaBiauBaroress o ['OCT 6033-80. Mx yciaoBHOe 0003HAUY€HHE COJACPKUT HOMUHAJBHBINA
(paBHBINM HapyXHOMY) AuameTp coeauHeHus D=m(z+l), Mmoaynb, 0603HaUEHUE TTOCAIKU U HOMEP
CTaHapTa.

[Ipumeps 0603HaUYCHUS
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[Ipu nenTpupoBaHuH O OOKOBBIM ITOBEPXHOCTSIM 3yObeB. D=50 MM; M=2 MM;

mocajka Mo 60koBbIM moBepxHocTsM S(€) — 99 / 9H

coequnenune S0 x2 x 9H / 9g I'OCT 6033 80

Ban 50 x 2 x9g 'OCT 6033 — 80

orBepctre S0 x 2 x 9H I'OCT 6033 — 80

[Ipy meHTpHpOBaHWM TIO HapyXHOMY amamerpy. D= 50 MM; m = 2 MM; mocajka Io
neHTpupyromemy auameTpy D - H7 / g6 u mo 6oxoBsiM moBepxHocTsM S(€) - 9H / 9h

coequnenne SOX H7/g6x 2x 9H / 9h - 80 'OCT 6033 80

Ba 50 x g6 x 2 x 9h T'OCT 6033 — 80

otBepctre SO0 x H7 x 2 x 9HT'OCT 6033 — 80
4 A0x2.r0CT6033-80

s A

=

7N
o/

fcsnas
i =l

T .
W FOCT&033-B0

[Ipumeps! ycmoBHOro 0003HaUEHUS: a) Ha Baly; O) B OTBEPCTUHU; B) B CONPSIKCHUHN
Tpeyronbabie 3youaTbie coeAMHEHUS (PUC. 5) MPUMEHSIIOT ITaBHBIM 00pa3oM JJis He-

MOJIBUKHOTO COE/IMHEHUS JIeTallel pH nepeade HeOOoIbIITUX BpallaroIuX MOMEHTOB, YTOOBI
n30eXaTh MPECCOBBIX MOCAIOK, a TAKXKE MPU TOHKOCTEHHBIX BTYJIKaX.
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OmBepemue

90"
s
o
M '\. S ‘ﬁ(///// &é"

Ban

Aowuveewuu fdan

Yunundpuyscxua Ban

OcHOBHBIE TTapaMeTPHI:

B - yrom 3y0a 1 BITauHBI OTBEPCTHS;

Ds - HAapyKHBII TUaMeTp BaJia;

da - BHYTpeHHUI AUaMeTP OTBEPCTHSI;

ds - TUaMeTp BIIaIWHEI BaJia;

Da - tuaMeTp BIaIMHBI OTBEPCTHSI.

[Ipenenbl n3MeHEHUs] OCHOBHBIX MapaMeTpOB COeAMHEHMH: ynciio 3yoreB 20—70; Moayib
0,2—1,5mm; yron BonaauH Bana 90; 72 u 60°. llenTpupoBanue TOIBKO MO OOKOBBIM CTOpPOHAM
3yobeB. Hapsimy ¢ IUIUHIAPUYECKUMHU COEAMHEHUSIMU MPUMEHSIOT U KoHuueckue. OOBIUHO
KOHYCHOCTh 1:16, yron ykiioHa BrnaauHsl 1°37'; pasmepsl 3yObeB yCTaHABIMUBAIOT MO OOJIBIIOMY
ocHoBaHmio KoHyca (Puc. 5, ceuenue A—A). CoenuHenus BnajuH 3y0a Ha Baimy 90° ¢ ymciaom
3yObeB 36 u 48 1 HOMUHAJILHBIMU JUAMETpaMu OT 5 10 75MM MPUHUMAIOT 1O Tald. 7/, AOMYCKH -
no Tabn. 8. GopMyIibl ISl ONpeesieHUs TapaMeTPOB TPEYTOJIbHBIX COCIMHEHUU MpPHUBEICHBI B
Tabm. 35.

Homunanbhbie pazmMepsl Mg 1 M, BeIOUpatoT mo 1abi. 9 B 3aBUCUMOCTH OT HPUHSATOTO
HOMHHAJIBHOTO JIMaMeTpa, paBHOI'O HAapyKHOMY AuaMeTpy Basia. Ha ueprexax oTBepcTus U Baja
YKa3bIBAIOT YMCII0 3yObeB Z , yroi 90°, yron B, amameTp Ha4aJlbHOW OKpY>KHOCTH d.

Tadimna 7. OcHOBHBIE pa3Mepbl TPEYIoJbHbBIX COeUHEHUH, MM

OTtBepcTue U Bajl OTtBepcrue Ban
JluameTp 1o
Homwunansner Yuco Jluavmetp . BepruuHam® Jnaver Buyrpennu HapyxHbl Huaner
. Yro HavalbHOU p . N
i nuametp D ByObe | Hapyx i quametp ¥ nuamerp
1 B° okpyXHOCT | 7" BHyTpeH BIaJUH BITQ/INH
BZ HBI g da Ds
u d D, il D2 |Damin Osmax
5 4,891 5,124 4,658 5,03 4,72 5 4,69
6 36 80 5,863 6,142 5,584 6,03 5,66 6 5,63
8 7,793 8,164 7,422 8,03 7,52 8 7,49



10 9,721 10,1849,258 10,03 9,38 10 9,35

12 11,674 12,23011,118 12,03 11,26 12 11,23
15 14,556 15,250 13,862 15,03 14,04 15 14,01
16 17,430 18,260 16,599 18,03 16,81 18 16,78
20 19,339 20,260 18,418 20,03 |18,66 20 16,63
22 21,527 22,28020,774 22,03 20,97 22 20,94
25 24,455 25,31023,600 25,03 23,82 25 23,79
28 27,373 28,33026,416 28,03 26,66 28 26,63
30 29,325 30,350 28,300 30,03 28,57 30 28,54
32 31,277 32,37030,184 32,05 30,47 32 30,42
35 34,195 35,39033,000 35,05 33,31 35 33,26
38 37,113 38,41035,816 38.05 36,15 38 36,10
40 48 825 39,064 40,43037,698 40,05 38,05 40 38,00
42 '~ 41,016 42,45039,582 42,05 39,95 42 39,90
45 43,944 45,48042,408 45,05 42,81 45 42,76
50 48,833 50,54047,126 50,05 47,57 50 47,52
55 53,722 55,60051,844 55,05 52,33 55 52,28
60 58,621 60,670 55,572 60,05 57,10 60 57,05
65 63,519 65,74061,298 65,05 61,88 65 61,83
70 68,409 70,80066,017 70,05 |66,64 70 66,59
75 73,298 75,8060 70,736 75,05 |71,40 75 71,35

! TeopeTnueckue nuaMeTphl 110 BepIIMHAM YKA3bIBAIOT HA YepTeske: HApYKHEIH D1 ToIbKO
Ha OTBEPCTUU, BHyTpeHHUH D2 - Ha Baiy.

Ta6muna 8. Jlomyckn 1J1 TpeyroJbHbIX ¢O€eTHHEeHHI
[IpenenbHbIE OTKIOHEHUS, MM
HomunanpHEBII JTMaMETPOB HaYaTbHBIX

mameTp, MM OKDYKHOCTEH * BHYTPEHHETO Tia- |[HApY>KHOTO JIHa-
- MeTpa otBepcTHs da MeTpa Baja Dy
OTBEPCTHI BaJia

HopmanbHas TOYHOCTH

CB.3 106 +0,025 -0,040 +0,025 -0,025

» 6 » 10 +0,025 -0,040 +0,030 -0,030

» 10 » 18 +0,030 -0,045 +0,035 -0,035

» 18 » 30 +0,030 -0,045 +0,045 -0,045

» 30 » 50 +0,035 -0,050 +0,050 -0,050

» 50 » 75 +0,040 -0,060 +0,060 -0,060
[ToHM:K€HHAst TOYHOCTH

CB.3 106 +0,050 -0,080 +0,048 -0,048

» 6» 10 +0,050 -0,080 +0,058 -0,058

» 10» 18 +0,060 -0,090 +0,070 -0,070

» 18 » 30 +0,060 -0,090 +0,084 -0,084

» 30 » 50 +0,070 -0,0100 +0,100 -0,100

» 50 » 75 +0,080 -0,0120 +0,120 -0,120

* lomycku gaHsl 11 mocaakd H9/h8.
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Tabmuia 9. @opMyibl Jj1s1 onpeieSIeHUs TapaMeTPOB TPEYTOJIbHBIX COSIMHEHUI

DopMyIIBI JUIS COETUHEHUHN ¢ YUCIIOM

OmnpeenseMsplii TapaMeTp 3yObeB

36 48
JlnameTp Ha4aIbHON OKPYKHOCTH d=0,954519D1 d=0,966222D1
Hapy:xubIii ImavMeTp 110 BEPIIMHAM D1 =1,047648d D, =1,034959d
(TeopeTHyecKuit)

BHyTpeHnHuii 1uameTp 1o BepiivHaMm

N D2 =0,952352 d D> =0,965041d
(TeopeTyecKuit)

PacuernbIit AUaMETP IPOBOJIOYKH, Kaca}omeﬁc;l

o d1 =0,06585005d  |di =0,0485955d
po¢uIIsi 3yOheB 10 HaYaIbHON OKPYKHOCTH Basia

To ke, must oTBEpCTHS d> = 0,05309792 d d>=0,04133332d
daxTuyecKuil AUaMETp MPOBOJIOYKY JJIs Bajia d'amonbupator mo 'OCT 2475-88 (Tadin. 38)
To >xe, 111 OTBEpCTHUS d’s mog6upator mo 'OCT 2475-88 (tadu. 38)
Pazmep mo mpoBosoukam Baja Ma.=D2+2,41421 d'a

Pazmep mexny mpoBOJIOUKAMHU It OTBEPCTHUS My =D1-255572dy M, =D1-251665d';
JluameTp xacanus (pakTUUecKoi mpoBojiouku Bana |Dn = D2 + 0,70711d'a+ 0,001 d

JlnameTp kKacaHus (GaKTHIECKON IPOBOJIOYKH D.=D;-0,91293 D.=D:1-0,85733
OTBEPCTHS d;+0,001d d,+0,001d

Kpome Toro, Ha yepTeke OTBEPCTHS 33Jal0T HAPYKHBIM AuameTp 1o BepiiuHaMm Da,
nuamMeTp BHaauH Dac HaANUChIO «(MUHUMYM» U BHYTpeHHUH TuameTp da, @ Ha depTexke Baia -
BHYTPEHHUU JuaMeTp Mo BepmmHaMm Dy, HapyxHbI guameTp Dpu guamerp BnamuH dic
HAJMUChIO «MakcuMym». Jlomycku BeIOMparoT 1o Tabi. 8. B 3aBucmMocTH OT HazHAYeHUS
COEeIMHEHUSI TPUHUMAIOT HOPMATILHYIO WJTM TMOHM)XEHHYIO TOUHOCTh. [lociennss npenHa3zHayeHa
MPEUMYIIECTBEHHO JUIsl TPYObIX COEAMHEHUN C OTBEPCTUEM, UMEIOIIUM pa3pe3 U CTSHKKY, a TaKKe
JUTsl TPYOBIX KOHMYECKUX coelMHeHUH. JIomycku Ha JuaMeTphbl HAaYaJIbHOW OKPYKHOCTH JaHbl 1715
CKOJIB311I€H MOCaAKU C 3a30paMu OT HYJISL O CYMMbI JOIIYCKOB Ha JIMAMETPhl OTBEPCTHUS U Balia.
Jlonmyck Ha TonMHY 3y0a OTBEPCTHSI PABEH JOMYCKY Ha JMAMETP HAadalbHOM OKPYKHOCTU (Tak
Kak yroi paseH 90°). Jlomyck Ha TOIIMIMHY 3y0a BCIIEICTBHE TOrO, 4TO yroJj 3 paBen 80 wam 82,5°,
Ha HECKOJIbKO THICSYHBIX MUJUIUMETpPA TOUHEe, YeM JIOMYCK Ha JuaMeTp HauyajJbHOU OKpPYKHOCTH,
U TIPAKTUYECKH MOJXKET CUMTAThCS TaKKe paBHBIM JIOMYCKY Ha JuaMeTp HadaJlbHOW OKPY)KHOCTH.
Takum 00pa3zoM, JOIYCKH HA JUAMETP HayalbHOW OKPYKHOCTH JIalOT MOJIHOE IMPEJCTABIEHUE O
XapakTepe MOCaIKU Mo TOJIIIMHE 3y0a 1 OOKOBBIM 3a30pam.

[Ipn HEOOXOIMMOCTH HA3HAYEHUsS JIPYroll MOCAJKU CieayeT MPUMEHSTh CUCTEMY OTBEp-
CTHS, YTOOBI COXPAaHUTh HEU3MEHHBIM JIONYCK HA OTBEPCTHE. XapaKTep MOCAIAKU JOJIKEH ObITh
OTpPa)K€H OTKJIOHEHUSIMU Ha IMaMETp HA4aJIbHON OKPY>KHOCTU Bajia, KOTOPbIE MOTYT OBITh JJaHbI B
JIBa MUHYcCa JUIsl MOCAJIKM C rapaHTUPOBAaHHBIM 3a30pOM, B JIBa IUIIOCA WJIM OJUH IUTIOC JIJIsS
MOCaJIoOK C HaTsaramMu U 3a3opamu. llpu BbIOOpe moOcaok [uisi Baja pPEKOMEHIyeTcs
TIPUIEPKUBATHCS TI0CAI0K, NMpuBeAeHHBIX B Ta0d. 10. JIjiss KOHUYECKUX BaJIOB PEKOMEHYIOTCS
MepexoHbIe TTOCAKH (T.€. Baj ¢ 60Jiee MOJIHBIM 3yOOM).

Jlonmycku Ha AuaMeTp HadadbHOHW OKPYKHOCTH BKJIIOYAIOT: COOCTBEHHO JIOMYCK Ha
TuaMeTp HadaJlbHOM OKPY)KHOCTH, OTKJIOHEHHUE Iara U OTKJIOHeHue yria npoduis. Jlomycku Ha
BHYTPCHHHI JAMaMeTp OTBepcTUs da M HAPYXXHBIH nuameTp Baia Dp Juis HOpMaTbHOW TOYHOCTH
naunbl o 8-9 kBamutety 'OCT 25347-82, a ajist nonmxenHoi no 9-10 xBanurery.

JluameTp IpoOBOJIOYEK JJIS U3MEpPEHUs 3yObeB 1 HOMUHAIBHBIE pa3Mepbl MEXIY MPo-
BOJIOYKAMHU ISl OTBEPCTHUSI U 11O MIPOBOJIOYKAM JIJIs1 Bajla CTaHJAapTU30BaHbl. Bee nuaMeTphl
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npoBojiodek 6epyT o I'OCT 2475-88 mins uzmepenus pe3pd. HoMuHaIBHBIE pa3Mephbl MEXTY
MPOBOJIOYKAMH U IO IMPOBOJIOYKAM JIAIOT coelMHeHne O0e3 3a3opa. Ha uepTexe JOKHBI OBITH
yKa3aHbl: JHAMETPHI MTPOBOJIOYEK U HOMUHAIIBHBIN pazMep MeXIy MPOBOJIOYKAMH JIJISi OTBEPCTHS
Y 10 TIPOBOJIOYKAM JIsI Bajla, HA YEPTEXke JIeNaloT HAAMKUCh: «OTKIOHEHUS IO TUAMETPY
HavyaJIbHOUW OKPYKHOCTH.

Jlomycku Ha pasMepbl Mz m Ma (cM. puc. 5) Te e, YTO Ha JUaMeTp HadaIbHOUN
okpyxkHOCTHU. Pazmepsl My 1 M, Ha uepTekax JOHKHBI ObITh CHA0XKEHBI HAJIMUCHIO: « OTKIIOHEHUS
0 JUaMeTpy HAdalbHOH OKPYXKHOCTH». OCHOBHOM pacyeTHOW BEJIMUMHOMN SIBISETCS TUAMETP
HayaJIbHON OKPY)KHOCTH d, KOTOpBIM JAENUT IMOIOoJaM TEOPEeTUUYECKYIO BBICOTY 3YOBEB IO
BepmuHaM npodmis. TeopeTtnyeckne auameTphl MO BepirHaM Tpodwist - HapyXHbIH D1 m
BHYTpeHHUN D2 - ciryaT uisl BEIUKCIEHUS pa3MEPOB IO MPOBOJIOYKAM JIJIsl Bajla U OTBEPCTHUS U
pa3MepoB PEXKYIIET0 U MEPUTEIHHOTO MHCTPYMEHTA.

Tabmuna 10. ITocagku Bana (Pazmepsl, Mm)

JI711 HopMalTbHOM TOYHOCTH JI71s1 MOHM>XKEeHHOM TOYHOCTH
JlnameTp HavaIbHOU rocaaka ITocazika
OKpY>KHOCTH BaJyia d C c c

HaTATOM fiepexoaHad 3a30pOM | HATATOM ficpexonHad 3a30poM

+0,065 -0,025 +0,130 -0,025
C8.3 20 10 w0025 000 goes  +00s0 TO90 o105

+0,075 -0,030 +0,150 -0,030
Ce. 10 10,30 +0030 |00% o075 +oos0 |00 o120

+0,085 -0,035 +0,170 -0,035
Ce. 30 1050 +0035 000 lgogs  +oo70 [TO10 oiss

+0,100 -0,040 +0,200 -0,040
CB. 50 1o 80 +0,040 +0,060 0100 |+0,080 +0,120 -0.160

3.4 3y6uaTnlie nepeaayu .

3youdmasn nepeodua — 3TO MEXaHW3M HJIM YacTh MEXaHU3Ma MEXaHMYECKOU Tepeaun, B
COCTaB KOTOPOro BXOAAT 3yOuaThle Kosiéca. [Ipu aTom ycuiue OoT OAHOTrO 3JeMEHTa K JAPYyromy
nepenaéres ¢ MOMOIIBI0 3yObeB. 3y0uaToe KojiecO WM IIeCTepHS — OCHOBHAS JIeTalb 3y04aToi
mepenayd B BUJE JUCKA C 3YObSIMH Ha IWIMHAPUYECKOW WM KOHHYECKOW TTOBEPXHOCTH,
BXOJISIIIIMMU B 3alleIJICHHE ¢ 3yObsIMU JPYyroro 3yOuyaToro kosjeca. B MallMHOCTPOEHUHN MPUHSTO
Majoe 3yOuaToe KOJIECO ¢ MEHBIIMM YHCJIOM 3yOheB Ha3bIBaTh INECTEpHEN, a OojblIoe —
KojecoM. HasHauenue - mepejava BpamaTeIbHOTO JIBMIKEHHUS MEXKIY BajaMH, KOTOPbIE MOTYT
UMETh MapajliejbHble, IEePECceKaroluecs M CKpelIMBAIOUIMecsl OCH WM IpeoOpa3oBaHHe
BpallaTeIbHOrO IBUKEHHUS B IMOCTYNATEIbHOE, 1 HA00O0POT.

3yOuarble Koyieca U mepeaayn KIacCuPUIUMPYIOT [0 Pa3IMYHbIM pU3HAKAM, HaIpUMep 10
BHJIy TOBEPXHOCTEH, HA KOTOPBIX pacHoJiararoTcsi 3yOmpl (MHJIMHIPUYECKHEe W KOHUYECKHE,
BHYTPEHHHE U BHEIIHWE), [0 HANpaBJIeHUIO 3yOHOB (IpsiMO3yOble, KOCO3yOble, BHHTOBEHIE,
IeBpPOHHBIE), MO Tpoduito 3yO1oB (PBOJHBEHTHBIC, IUKIOWAAIbHBIE, YacOBbIe, I[€BOYHBIE,
HoBukoBa), mo HampaBiieHHIO ocell BpameHus (IIUIHHAPHYECKHE — C MapajljIeIbHBIMU OCSIMHU,
KOHUYECKHE — C TIePeCeKAlOIIMMHUCS, BUHTOBBIE M YepPBSIUHBIE — CO CKpermuBarormumucs). Cpenu
MHO€eCTBa KJlacCu(PpUKalui BaXKHEUIIUMU IS ONIpEIeNIEHUs] TOYHOCTHBIX NTapaMeTpPOB SIBIISIOTCS
T€, KOTOPBIE ONPEENIOT PYHKIIMOHATFHOE Ha3HAYEHUE TIEpEIadH.

TpeGoBanus, MpeabSIBISIEMble K TOYHOCTH 3yOUaThIX Nepenad, 3aBHCAT OT Ha3HAYCHHS
nepesay ¥ yCclIOBUU UX dKCIUTyartauuu. B npubopax, 1eTuTeNbHBIX MAlIMHAX U TEXHOJOTHYECKOM
0o0OpyZOBaHUM [JIsi Hape3aHusi pe3bObl M 3yOuaThIX KOJIEC MNPUMEHSIOT TaK Ha3blBaeMble
"oTcueTHble mepedaun’, B KOTOPBIX TJIABHOE BHUMAHUE YCJSIOT MPOINOPIMOHAIBHOCTH YIJIOB
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MOBOpPOTAa 3yOUATBIX KOJIEC WM KHHEMaThudecko TouHocTh. KuHemaTtwdeckas TOYHOCTh
nepeqavyu ornpesesieT MOCTOSHCTBO MepeJaTOYHOr0 OTHOIIEHUS 3a MOJHBIM 000poT 3yOuaTroro
koJieca. Koseca 3tux nepegad B OOJBITUHCTBE CITydaeB UMEIOT MaJIbIii MOAYJIb U pabOTaroOT mMpu
MaJIbIX Harpy3Kax U HU3KUX CKOPOCTSIX.

JlocTaTrouyHO YacTO BCTpPEYAIOTCS B TEXHHKE W 'CUJIOBBIE" WIIM TSXKEIO HArpy>KEHHBIE
3yOyaThie Tepeladd, K KOTOPhIM He TMPEIBSIBISIOT BBICOKMX TPeOOBAHUNM TOYHOCTU BpAaIlCHHS
(mepemaum B JOMKparax, Jiebenakax, mpeccax W T.A.). IIpu mnepenade OONBIIUX KPYTAIUX
MOMEHTOB TpeOyeTcsi XOpOIIWWA KOHTAKT OOKOBBIX MOBEPXHOCTEH 3yObeB B Iepenade u
MaKCUMaJIbHOE UCIOJIb30BaHUE IO/ I pabOUnX TOBEPXHOCTEH 3yOheB.

Ecnm y 3y0uaThIX miepegad HeT SIBHO BRIPAXKEHHOT'O SKCILUTYaTallHOHHOTO XapaKTepa, uX
OTHOCSIT K IlepeauaM o011ero HazHaueHus. K Takum nepeiayam He PEAbSIBISIOT MOBBIIIEHHBIX
TpeOOBaHUH 1O TOYHOCTH.

Ocobast TpyAHOCTh MPH HOPMUPOBAHUU TOYHOCTHBIX TPeOOBaHMMA K 3yO0YaThIM KoJiecaMm
3aKJTI0YAeTCs B TOM, UTO 3TH JIETAJIN SBIISIOTCS CIOKHBIMHU TI0 CBOEH reoMeTpuueckoit ¢opme, a
KpOMe TOTO, OHHU SIBJISIFOTCSI DJIEeMEHTaMu KuHemartndeckoil memnu. [losTomy m HeoOXxoaumo mpu
HOPMHUPOBAHUU YUUTHIBATH UX OCHOBHOE CIIykKe€OHOE Ha3HAUEHUE - TIepeIady ABUKEHUS C OJTHOTO
BaJsia Ha Apyroi. s mpaBuiILHOTO HOPMHUPOBAHKS TOYHOCTH 3yOUaThIX KoJiec il oOecIeueHns
Pa3HOOOPA3HBIX JKCILTYyaTAIMOHHBIX TPeOOBAaHUN, B HOPMATHUBHBIX JIOKYMEHTAX IO TOYHOCTH
KoJleC W TiepeJlad YCTAHOBJIEHBI (HOPMHUPYIOTCSI) UEThIpe TPYNIbl TOYTH HE3aBUCUMBIX
rmapamMeTpoB, KOTOpble Ha3BaHbI HOpPMaMU TOYHOCTH. HOopMBI TOUHOCTHM Ha 3yOUaThie KoJieca U
nmepefayd  MPEJCTaBISAIOT co0o0M Habop TpeOOBaHWM K TOYHOCTH T'E€OMETPUYECKUX U
KMHEMATUYeCKNX MapaMeTpoB 3yOuaThIX KOJeC M TIepejad I OLIEHKH HTOW TOYHOCTH B
OTHOIIIEHUH OMPEECIICHHOTO dKCIUTYaTallMOHHOTO MPU3HAKA.

HazwiBaroTcst 3T HOPMBI:

1) HOpMBI KHHEMATUUECKON TOYHOCTH,

2) HOPMBI IIJIABHOCTH PabOTHI,

3) HOpPMBI MTOJTHOTHI KOHTAKTa 3yOheB,

4) HopMbI OOKOBOTO 3a30pa.

B Hopmax KHHeMaTHYeCKW TOYHOCTH HOPMHPYIOTCS TpeOOBaHUS K  TaKUM
F€OMETPUYECKUM M KMHEMAaTHYECKUM IapaMeTpaM KoJjieca M MEepelayd, MOrPEIIHOCTbh KOTOPBIX
BJIMSIET HA IMOIrPEIIHOCTh NEPeJaTOYHOT0 OTHOIIEHHUS 3a MOJHBIA 000poT KoJjeca, T.e.
XapakTepu3yeT NOTPEUTHOCTh B yIJie IOBOPOTA 3a OJIUH €ro 000POT MO CPAaBHEHUIO C TEM, €CJU Obl
BMECTO HEro HaXOJAMJIOCh A0COIFOTHO TOYHOE KOJIECO.

B Hopmax maBHOCTM pabOTbl HOPMUPYIOTCS TpeOOBaHUS K TOYHOCTH TAKUX
FEOMETPUYECKMX M KHUHEMaTHYEeCKHUX MapaMeTpoB Kojieca U Iepeaad, MOrpelIHOCTh KOTOPBIX
TaK)Ke BIMSIET HA KHHEMATUUYECKYIO TOYHOCTh, HO 3Ta MOTPEIIHOCTh MPOSBIISIETCSI MHOTOKPATHO 3a
OJIMH 000pOT KoJjieca, T.e. OJIMH WM HECKOJIBKO pa3 Ha KakJIoM 3y0e. DTu TpeOGOBaHHUS MMEIOT
HauOoJIblllee 3HAYCHHUE JJI1 Iepejad, padoTarommX Ha OOJBIIUX CKOPOCTSIX, IMOCKOJIbBKY TaKue
MOTPEIIHOCTH SIBJISIFOTCSI UICTOYHUKOM YJIapOB, MPUBOJIAIIMX K MMOSBJICHUIO IITyMa U BUOpanuii.. B
HOpMaxX KOHTaKTa HOPMHUPYIOTCS TpeOOBaHUS K TaKUM T'€OMETPUYECKUM M KHHEMaTHYECKUM
rnapamMeTrpaM KoJIeC W Iepe/ay, IOrPEelIHOCTh KOTOPBIX BIIMMSET HA BEJIUYUHY IUJIOLIAJU
MMOBEPXHOCTH KacaHUsl PU BPaAILlIEHUU 3yObeB COMPATraeMbIX KOJIecC.

TpeGoBanusi K KOHTAKTY MOBEPXHOCTEH HMMEIOT O0COOO0 Ba)KHOE 3HAYEHME JHS Iepesiad,
paboTaromux ¢ OOJBITMMHI HArpy3Kamu.

B HOpMax 6oKoBOro 3azopa’ HOpMHpYIOTCS TpeOOBaHMS K TAKHM MapaMeTpaM Kojeca
nepenayi, KOTOphIe BIMSIIOT Ha 3a30p MO HepabounM mpoduieM 3yObeB MPH CONMPUKOCHOBEHHUH
1o padouuM npodussim 3yObeB.

“ TapaHTUPOBaHHbIM, T. €. HAUMEHBIIUI OOKOBOIA 3230, PErlaMEHTHPOBAHHbBIM CTAHAAPTOM,— 3TO 3a30P MEXIY
3yObsMU CONpPsDKEHHBIX KOJIEC B epesaye, obecneynBarolLnii cBOOOHbII MOBOPOT OJHOIO KoJIeca MpH
HeMoJBMKHOM BTOpPOM KoJjiece. bokoBoii 3a30p onpenenseTcs: I UMIMHAPUUECKUX 3y0UaThiX nepenay B CE4eHUH,
MEePHNEHIMKYJISIPHOM HANpaBJEHUIO 3yObeB, U B MJIOCKOCTH, KacaTelbHOM K OCHOBHBIM LIWJIMHAPAM; AJIsl KOHUYECKUX
nepenay — [0 HOpMaJlu K MOBEPXHOCTH 3yObeB y OOJBLIOI0 OCHOBAaHUS AEIUTEIHOIO KOHYCa.
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Hampumep, B peaykTopax TypOUH W BRICOKOOOOPOTHBIX JABUTATENICH, B IPYTHX H3ACIHUSIX C
BBICOKOW  KpYroBOM  4YacTOTOW  BpalleHWsl  NPUMEHSIOT  "CKOpOCTHble  mepeaaun”
(BBICOKOCKOPOCTHBIE, OBICTPOXOJ/HBIE), IS KOTOPBIX OCHOBHBIMH SIBJISIIOTCS TpeOOBaHUS K
IJIABHOCTH Pa0OTHI, YTO HEOOXOJMMO JIJIsi CHIDKCHHS YPOBHS BHOpanuii M Imyma mpu padoTe
m3nenusi. [lmaBHOCTH paOOTHI mepeadyd 3aBUCHUT OT KOJIEOAHUSI MTHOBEHHBIX IepeaTOYHBIX
OTHOIIEHHH, TO €CTh OT pa3HOCTEW MepeJaTOYHBIX OTHOIIECHUH B KaXK/IbIii MOMEHT 3alleIlJIeHHUs,
KOTOpPbIE MHOT'OKPAaTHO BOCIIPOM3BOJISATCS 3a OJUH 000poT 3yOdaToro kojeca. OCHOBHBIMHU
WCTOYHUKAMH HEIUIABHOCTH pPabOTHI SIBJISIFOTCS TaKWe MOTPEIIHOCTH 3yO4aThIX KoJyiec, Kak
HEMpPaBWJIHHOE B3aMMHOE PACMOJIOKEHUE 3yObeB (IOTPEIIHOCTH Iara) U HETOYHOCTh (OPMBI
pabounx moBepxHOCTeH (morpemuocT Gopmel mpoduiis 3yoneB). Koneca ckopocTHBIX mepeaad,
KaK MPaBUJIO, UIMEIOT CPeIHNE MOAYIIN U TIEpeIaloT He CIUIIKOM OOJBIIIE MOMEHTHI, OJHAKO UX
3yObsl MOT'YT MOJIBEPraThCsl 3HAUUTEIIbHBIM TUHAMUYECKUM BO3JICHCTBUSIM.

B 3aBucumocTy OT ycioBHiA paboThl MEHSIOTCS TPeOOBaHMS U K OOKOBOMY 3a30py MEKITY
HepabounMu MpopUIIIME 3yObeB. IBOJIBLBEHTHOE 3alleIICHUE TEOPETUIECKH CIIOCOOHO paboTaTh
MIPH HYJIEBBIX OOKOBBIX 3a30pax (ToMmuHA 3y0a, HaXOAIIET0oCs B 3alleIJICHIH, paBHA IIIUPUHE
BITaJIMHBI OTBETHOTO KoJieca). OJTHaKO HETOYHOCTH M3TOTOBIIEHUS 3y0UaTOTO BEHIA IIPUBOIAT K
HCKKEHUIO (POPMBI M B3aMMHOMY CMEIIEHUIO PEAIbHBIX MpoQuIiel 3yOheB, YTO MOKET BHI3BAThH
ux nedopmanuro win moJioMKy. Bugonsmenstor npoduiis 3yObeB B ero pacioiosKeHue TakKe
TEeMIIEpaTypHBIE ¥ CHIIOBEIC JiehopManmu. CMeIleHne peaTbHBIX Mpoduiieii 3yOheB MOKET TaKkKe
OBITh CJIEJICTBUEM HETOUHOCTEH MOHTaXa 3y04aThIX KOJIEeC.

J1y1st KOMITeHCallu HETOYHOCTEH U3TOTOBJICHUSI U MOHTAXKa, CHJIOBBIX U TEMIIEpaTypPHBIX
nedopMaIiii UCMOJIB3YIOT 3a30p MEXIYy HEpaOOUUMHU CTOpOHAMH Mpoduiei 3yOneB
HaXOJIAIMXCA B 3arerieHnu konec. [llupuHa BnaauHbl, MpeBbIIAONIast TONIIUHY 3y0a,
oOecreynBaeT He TOJIBKO KOMITIEHCAIIUIO TEXHOJIOTUYECKUX TMOrpeITHOCTe! u JedopManuii, HO U
CIIY’KHT TaK)Ke JUISl pa3MeIeHus MeX Ty 3yObsIMH CITOSI CMa3KH, KOTOpast TPH OTCYTCTBHH 3a30POB
BBIIABJIMBAJIACH B TTporiecce paboThI.

B peBepcuBHBIX Niepeiadyax U nepeaadax, padoTarlux B CTAPT-CTOITHOM PEKUME,
Ha3HAYAIOT MUHUMAJIBHBIA OOKOBOM 3a30p, UTO MO3BOJIIET MPEAYIPeKIaTh yAaphl pU IepeMeHe
HaIpaBJICHUsI BpAIIeHUS WJIA HadaJle ABMYKCHHUSI IOCJIe OCTAHOBKHU. 3HAYUTEIIHHBIE 3a30PbI
HA3HA4aIOT B Mepeiayax, padoTaroNMX MPH BICOKUX TeMIlepaTypax, U T.JI.

l'eomempuueckue  napamempvl  YUIUHOPUYECKUX  3Y04amulX  nepeoay  GHeUlHe20
3ayennenus. Bce reomerpruyeckue nmapaMmerphl MOAPA3AESIOTCS HA UCXOJHBIE T.€. MapaMeTphl,
KOTOpbIE BBIOMPAIOTCS KOHCTPYKTOPOM; OCHOBHBIE MapaMeTpbl, KOTOPbIE PACCUUTHIBAIOTCS Ha
OCHOBAaHWU MCXOJHBIX MAapaMeTpOB M KOHTPOJbHBIC MapaMeTphl - JOMOJIHUTEIbHBIE MapamMeTphl
He0OXO0UMBIE JIJIs1 KOHTPOJISI Ka4eCcTBa U3TOTOBIICHHUS 3y04aThIX KOJIeC.

Tabnuna 1. Mcxoaupie napamMeTpbl HUIMHAPUYECKUX 3yOUaThIX Iepeaad
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No

o (OB W DN

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
47

HauMEHOBaHUE MapamMeTpa
yTOJI TJIaBHOTO PO UIIS
BBICOTA TOJIOBKH 3y0a
KO2()(OUIIMEHT BBHICOTHI TOJIOBKH
BBICOTA HOXKKH 3y0a
KO2(PUITUEHT BBICOTHI HOKKH

pajnyc KpUBU3HBI IEPEXOTHOM
KPHUBOU

KO3 PUIUEeHT pagnyca KPUBU3HBI
[IEPEXOJHON KPUBOI1

paauaIbHbBIA 3a30p B mape
VCXOJHBIX KOHTYPOB

K03 PUIIMEHT paguaTbHOTO 3a30pa

T TEITFHOE MEXKOCEBOE
paccTosHue

KO3 PUIUEHT cMeIeHus

yroJ1 mpoduis

yTOJI 3alleTIeHUs

MEKOCEBOE PACCTOSTHUE
JICTUTENIBbHBINA TUaMeTp IIeCTepHU
JICJINTEIIbHBIN JUaMeTp KoJieca
repegaToOuHoe YUCIIO

HavyaJIbHBIA THaMeTp ECTEPHU

HAYJIBHBIA IUaMETp KoJieca

K03((HUIIMEHT BOCIPUHUMAEMOT'O
CMeEILEeHUS

KO2()PUIMEHT ypaBHUTEIHLHOTO
CMEIICHUS

JMaMeTp BEpIIMH 3yObeB
IECTEPHU

JMaMeTp BEPIIUH 3yObeB KoJieca
JaMeTp BITaUH IIECTEPHU

JAUaMCTP BIIaJIUH KOJIECa

OCHOBHOM MiaMeTp IIECTEPHU

0003HaUeHUE

a
ha
ha*
hy
he*

Oltw

d1

(07

dwl

dw2

Oa1

da2

(o'3]

k2
Oo1

YKCIIOBOE 3HAUEHUE
20°
ha=ha* m
1
hf = hf* m
1.25

Pr=pr*m
0.38
c=c*m

0.25

a=(z1+2)* m/(2cosp)
a=(21+42)*4/(2 cos 0°) =126 Mmm

Xy = X1+ X2
Xxx=0+0=0
tgar=tga/cos P
ot = o =20°

Otw = 1NV ow = 2Xs tg o/ 21 + 22

otw = a = 20°

av =m (z1 + Z2)cos at / 2c0S B COS oitw
ayv=a= 126 mm

d1 = z1 m/cosp

di=21%*4=84mm
d>=z1m/cosp

d>=42* 4=168 mm

u=2z2/z21

u=42/21=2

Ow1 = 2aw / (U +1)
Ow1=2%126/(2+1)=84 mm

Ow2 = 2aw U/ (U +1)

dwo=2*126* 2/ (2+ 1) =168 Mmm

y=(aw-a)/m
y=0

Ay =xz—Y
Ay =0

Oa1 = d1 + 2m (h*a + X1 - Ay)
Jar=84+2*4(1+0-0) =92Mm
da2 = d2 + 2m (h*a + X1 - Ay)

dax =168+ 2* 4(1+0-0) =176 Mmm
dr1 = di + 2m (h*a + c* -Xx1)
O1=84-2*4(1+0.25-0) =79 mm
dr2 = d2 + 2m (h*a + ¢* -x2)

O =168-2* 4 (1 + 0.25-0) = 163 MM
db1 = di cOS 0t



27/ OCHOBHOW JMaMETp KoJieca

o2

db1 = 84 cos 20° = 78.934 mm

db2 = d2 Ccos ait
db1 = 168 cos 20° = 157.868 Mm

pacuem pasmepos 0Jisi KOHMPOJsL 3AUMHO20 NOJLOHCEHUS OOHOUMEHHBIX npoghuiell 3y0bea6

No HAaMMEHOBAHUE TapamMeTpa
28 [mar 3areruieHus

pacder JUIMHBI 00ITe HopMain

|
P

A,

0003HaUeHNE

Pa

YUCJIOBOC 3HAUYCHHUC

Po=Pb=cosoa=nmcosa
Poa=4 mcos20°=11.808 mm

No HanMEeHOBaHUE MapaMeTpa

yroJI Ipo(uIIss B TOUKE HA
29 OKpYXKHOCTHU JuamMeTpa
dyd+2xm

30 OCHOBHOM yroi HakJIOHa 3yObeB

pacdeTHOe YuCII0 3yObeB B JUIMHE

31 N
00111e#t HOpMau
JUIMHA 00LIEed HopMalH
gy PACCTOSHHE MEXKITY 3yObeB oO1as

HOpPMaJIb SIBJISICTCS KacaTeIbHOM K
OKpYKHOCTH Ob

o003HayYeHue

Olx

YUCJIOBOC 3HAYCHHUEC

COSax =2z Ccosat/ z+ 2x cos 3
COSox1 =21 cos20°/21 +2* 0 cos 0°

sinPp,=sinp * cosa

Po=0°

Zm1=Z7 /7 (tg ox/ COS? Pp-2xtg o/ z -
invay) + 0.5

Zn1 =21 /7 (tg 20°/ cos? 0° - 2 * 0 tg 20°
/21 - inv20°) + 0.5 =3

W =mcosa (7 (Zn-0.5) + 2xtga + z
inv &)
W1=4cos20°(n(3-05+2*0*tg
20° + 21 inv 20°) = 30.69 MM

pacyem nOCMOAHHOU XOPOblL U BbLCOMBL 00 NOCMOAHHOU X0PObl
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Ne HamMeHoBaHHe ImapamMeTpa 0003HaYEHHE YHNCIIOBOC 3HAYCHHE

Sc=m (0.5 7 cos? &alfa; + x sin 2 &alfa)
33 mocTosHHAas Xop/aa 3yoa S Sc =4 (0.5m cos? 20° + 0 sin 2 * 20°) =
5.548
he = 0.5 (da- dh - Sc tg &alfa;)

34  BBICOTA JI0 TOCTOSTHHOU XOPIBI he he = 0.5 (92 -84 - 5.548 tg 20°) = 2.99 Mm

Pacuem oonyckoe 3youamulx nepeoau

N3 MexaHWYecKWX Tepejad, TMPUMEHSEMBIX B  MAIIMHOCTPOEHUH, HauWOOJbIIee
pacrpocTpaHeHHe MOJyUYHIId 3y0daThlie, TaKk Kak 00JaJaroT PSAOM CYIIECTBEHHBIX ITPEUMYINECTB
nepes npyrumu nepenadamu. OCHOBHBIE TPEUMYIIIECTBA 3yOUaThIX MIepeaay:

* BO3MOYKHOCTh OCYINECTBIICHHS Tepe/iaud MeXIy apaliebHBIMU, MepeceKalomMUMUCs
CKPEIIUBAIOIINMUCS OCSIMH, UHBIMU CIIOBAMU IPU BCEX BUJIAX PACTIONOKEHUS OCEil;

* BBICOKAsl HArpy304Has CIIOCOOHOCTh M KaK CIIEJICTBUE MaJIble Ta0apUTHI;

* 0oJIBITIas JOJTOBEYHOCTh U HAJIE)KHOCTE paboThI (pecypesl g0 30 000 1 u 6oiee);

* Beicokuit KIIJ{ (10 0.97...0.98 B oj1HOI cTynieHn);

* BO3MOXKHOCTh IIPUMEHEHHUS B IIUPOKOM JIHara3zoHe ckopocteit (mo 150 M/c), MomHocTei
(10 necsITKOB ThICsTY KBT) 1 mepe1aTouHbIX OTHOILIEHUH (0 HECKOJBKUX COTEH U JIaXKe ThICSY);

* IOCTOSIHCTBO MEPEJATOYHOT0 OTHOUICHUSI.

B 10 e BpeMs 115 obecniedeHus: HaJIeKHOM U KaueCTBEHHOU paboThI 3yOUaThIX mepejay K
HUM TIPEIBbSBISIIOTCS TOBBIIIEHHbIE TPeOOBaHUS K TOYHOCTU W3rOTOBIEHUs. MHorooOpasHbie
YCJIOBHSI IPUMEHEHHUsI 3yOUaThIX Mepeay AUKTYIOT pa3juyHble TPeOOBaHUSI K UX TOYHOCTHU. Jlis
JNEMUTENbHBIX M IUIAHETApHBIX Mepefad C  HECKOJbKUMH  CaTe/UIMTaMd  OCHOBHBIM
HKCIUTyaTal[MOHHBIM TOKa3aTelieM SIBJISIETCS BBICOKAs KMHEMAaTH4yecKass TOYHOCTb, T.e. TOYHAas
COTJIACOBAHHOCTH YIJVIOB MOBOPOTA BEIYIIEr0 W BEIOMOro KoJjiec mepenaun. Kunemaruueckas
TOYHOCTh OOECIIeUnBaETCs, HallpUMep, P YCTaHOBKE KoJieca Ha 3y0000pabaThIBAIOIIUNA CTAaHOK
C TOYHOM KHHEMATHMYECKOH IEeNbl0 ¢ MUHUMAJILHO BO3MOKHBIM pajuaibHbIM OueHueM. Jlis
BBICOKOCKOPOCTHBIX Tepejiad (OKpYKHbIE CKOPOCTH 3y04aThIX KoJieC MOTYT JocTurarb 60 M/c)
OCHOBHBIM JKCIUTyaTallUOHHBIM IIOKAa3aTeJIeM SBJISIETCS IUIABHOCTh padOThl INEpenayu, T.€.
OTCYTCTBHE IUKIMYECKUX IMOrPEIIHOCTENH, MHOTOKPATHO IMOBTOPSIOIIUXCS 3a 00OpOT KoJieca.
[Muknnmyeckas TOYHOCTh OOECIIEUUBACTCSI, HAIPUMEP, TOYHOCTHIO YEPBSIKA JICTUTEILHON NIepeaaun
CTaHKa W TOYHOCTHIO 3YOOpe3HOTOo WHCTpyMeHTa. lIlmaBHOCT, miepefaun 3HAYUTENIBHO
MOBBIIAETCS TOCJI€ IIIEBUHIOBaHUS 3yO4yaThIX KoJIeC WM WX HNpUTUpKU. [l Tsxkesno
Harpy>K€HHbIX THUXOXOJIHBIX Ilepefad HauOoJjblllee 3HAYCHHUE MMEET II0JIHOTa KOHTaKTa
noBepxHocTelt 3yobeB. KOHTaKT 3yOheB 3aBUCUT OT TOPIOBOTO OMEHMUsSI 3aTrOTOBKH U psijia IPYTUX
npuunH. KoHTakT 3yObeB 3HAUUTENBLHO YIy4INaeTcs MOCcie IPUTHPKU 3y0dYaThIX KOJIec.

Cucmema 00nycko8 yununopudeckux 3youamolix nepeoau

TodHOCTh M3rOTOBJIEHUS 3yOYaThIX KOJEC HE TOJbKO OMpeNeNseT T'eOMeTpUUYECKUe
MoKa3aTeIu Iepeaadd, HO OKas3blBaeT BJIMSHUE HA JUHAMUYECKHE XapaKTEPUCTUKH (BUOpaIWH,
IIyM), a TaKK€ CYIIECTBEHHO BJIMSET Ha JOJIOBEYHOCTh Pa0OThI, MPOYHOCTHBIE MOKAa3aTeNd
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mepeaud M Ha IOTepu Ha TpeHue. PaccMOTpuUM CcXeMy KOMIUJIEKCHOTO — KOHTPOJIS
HWIHHPUYECKOH 3yOuaroit mepegadu.

Baferarse 1y faabivres - 4 B A farme

[P b = TORD

Benymee u Bemomoe 3y0OuaThle Kojeca HaXOAATCS B OAHOMPOQUIHHOM 3alleTlJICHHH.
OO6pa3ioBoe BpalleHue 3a7aeTcsi PPUKIMOHHBIMU JIUCKAMU, JHAMETPHI KOTOPHIX CTPOTO pPaBHBI
JEUTENBHBIM JUaMeTpaM BeIYIIEro W BeJoMoro 3yOuaTeix kosec. [Ipu BpameHum Bemyiero
3y0daTroro Kosieca Bpamraercs W (pUKIHOHHAS Tapa. PaccorimacoBaHwe BO BpaIllleHUH MEXITY
IIIUHJETIEM BEJIOMOTro (PPUKIMOHHOTO JHUCKA M BEJAOMBIM 3yOUaThiM KOJecoM (QUKCHpyeTcs
u3MepuTeIbHbIM TpuOopoM. [Ipubop ycTaHoOBIEH Ha JENUTETHLHOW OKPYKHOCTH BEIOMOTO
kojeca. lllmuamens BemoMoro (ppUKIMOHHOTO JWCKAa BOCHPOM3BOJIUT 00pasloBOe BpalleHUE U
BBIHECEH TaK, YTOOBI TOJIYYCHHBIE OTKJIIOHCHHUS (PUKCHPOBAINCH HA JEIUTEIHLHOM JHaMeTpe
Kojeca. Takum oOpazoMm, H3MEpseTCsl paccorjacoBaHHE MEXAYy MACUCTBUTENBbHBIM @2 U
HOMUHAJIBHBIM (03 YTJIaMU TOBOPOTA BEJIOMOTO KOJIeca.

Ha puc. 2 npencrasnensl rpaguku, MogydyeHHbIE Ha MOJJOOHONW yCTaHOBKE MPU MPSIMOM H
oOpaTHOM BpAIllEHUH, T.€. TPU KOHTAKTE IO MPAaBOMY U JIEBOMY HpodmisM 3yOUaThIx KoJec.
['padmkm xapakTepu3yOT reOMETPUUIECKYIO MTOTPENTHOCTE 3y0daroi mepeaadn. [Ipaktudecku Bes
cUCTeMa JIOIYCKOB M IOCaJoK 3yOuaThIX Kosec Oaszupyercs Ha 3TuUX rpadukax. PaccMmorpum
rpad@uKy Ha MOJIHOM ITMKJIE M3MEPEHHS OTHOCUTENILHOIO IMOJIOXKEHHUS! 3yOuaThIX KOJec, T.e. Ha
TaKOM yIJji€ MOBOpPOTa BEAOMOIO KoOJjeca, MpU KOTOPOM MEpPBBIA 3y0 BeAyIIEro Kojeca BHOBb
BOHJET B KOHTAaKT ¢ IEpBbIM 3yOoM Benomoro koseca. [lpu panpHelneMm BpallleHUH KoJiec
XapakTep KPUBBIX OYET MOJIHOCTHIO TIOBTOPSTHCS.
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VYTroa moBopoTa BeIOMOTO KOJieca, COOTBETCTBYIOIIMMA TOJHOMY IHKITY, PacCUUTHIBACTCS
o dopmyie: @2= 2zt Zi/ X, rae: Z1- ducio 3y0beB BeayInero kojeca; X - HAaMOOJBIIHN OOIITHiA
JeNATENh YHhcell 3yOheB BEIYyIIEro U BeIoMoro 3y0uaTeix Kojec. PasHocTh Mexmy
JCHCTBUTEIPHBIM U HOMHHAIBHBIM (pacdeTHBIM) YIJIaMH IIOBOPOTA BEOMOTO 3y09aToro Kojeca
nepeiayl Ha3bIBaeTCsl KHHEMAaTUYECKOM morpemHocTbio nepenayn. Hanbosnpas anredpanyeckas
pa3HOCTh 3HAYEHHWH paccoriacoBaHMi Ha ToOJHOM Mukie u3Mmepenus Fi'or xapaxrtepusyer
KHHEeMAaTHYeCKyl0 TOYHOCTh Tmiepefaun. HawmOompinas anreOpandeckas pa3HOCTh MEXITy
MECTHBIMH  COCEJHHUMH  OKCTpEeMalbHBIMH  3HadeHUsMH  fio'r  Ha3pIBaeTcs  MECTHOMH
KMHEMAaTHYeCKOH MOrpelIHOCThI0 TNepe/ladll M XapaKTepHu3yeT IUIaBHOCTh padoThl IMepeayu.
HavMenbiiee pacCTOSHHE MEXAY KPHUBBIMH |Nmin HA3bIBACTCS TapaHTUPOBAHHBIM OOKOBBIM
3a30pOM U OIpeJIeiIsieT XapaKTep CONMPSKEHUsS Kojlec B mepeaade. Pa3HOCTh MeXTy jNmax U | Nmin U
SIBJISIETCS. HAMOOJIBIIUM MHTEPBAIOM M3MEHEHHUs: OOKOBOTO 3a30pa B Iepejade U XapaKTepu3yeT
TOYHOCTH BBIIOJHEHHsI OOKOBOTO 3a30pa B Iepeaaye.

Ecin Hanectn KpacuTenb Ha OOKOBBIE IIOBEPXHOCTH 3YyOheB BEAYINEro Kojieca u
MPOBEpHYTHh KoOJIeca Ha TIOJNHBIA OOOpOT TpH JIETKOM TOPMOXEHUH, OOCCIEUHBAIOIIEM
HEIpepbIBHOE KOHTAKTUPOBaHUE 3yObeB 000MX 3y0UaThIX KOJIEC, TO Ha 3yObsiX BEIOMOTro KoJjieca
MOSIBATCSL CJIeNbl Tnpuiieranusi 3yObeB. YacTh akTHBHOW OOKOBOW TOBepxXHOCTH 3yOa Kojeca
nepenayn, Ha KOTOPOH pacrojiaratroTcsl Cie/bl, Ha3hIBA€TCS MTHOBEHHBIM MSTHOM KOHTAKTa H
XapaKTepu3yeT KOHTaKT 3yOheB B Tmepedade. OTHOCHTENBHBIE pa3Mephl TSTHA KOHTAaKTa
OTpeJIeIAIOTCS B MpOIeHTax: Mo jmHe 3y6a mo ¢opmyne (a—c)/b x 100%; mo BbicoTe MO
dbopmyne hm/ hpx 100%, rae: a - amuHa ciiefa, C - pa3psIB 10 [UIMHE ciena; m - BeIcoTa cliesa;
hp - BEICOTA aKTHBHOM OOKOBOM MOBEPXHOCTH 3y0a.

Yarre Bcero npu U3roToBJICHUH TPeOyeTCs ONpeAeNIuTh TOUHOCTh OTJEIBHOTO KoJjleca, a He
nepenayd B I1eJIOM, TeM 0oJiee, YTO cOompsiraeMoe KOJEecO BO3MOXKHO €Ille U He M3TOTOBJIeHO. B
ATOM clTydae BMECTO OJHOTO M3 KOJIeC Ha MpUOOp YCTaHABJIMBAIOT M3MEPUTEIHLHOE KOJIECO, T.C.
KOJIECO TIOBBIIIEHHON TOYHOCTH. [lomydaroT aHamornyHbie rpadukd, KOTOPHIE B TAHHOM CiIydae
XapaKTepU3yIOT TOUHOCTh KOHTPOJIUPYEMOTO KOJieca, TP 3TOM MOTPEITHOCTSIMHA U3MEPUTEITHEHOTO
KoJieca npeHeOperarotT. 1lo aHamorum ¢ mepemadeil MoOIy4yaroT: HAUOOJBIITYIO KHHEMATHYECKYIO
MOrperrHocTh kosieca ir 3 i F', MecTHyI0O KMHEMaTHUecKylO IMOTpemHocTh Kojeca ir . i f '
TouHocTh KOHTaKTa Kojieca OINpEeAeNsiOT IO ISITHY KOHTaKTa €ro 3yObeB C 3yObsMu
U3MEpPHUTEIHHOTO 3y04aToro Kojeca.

(L= FY,

T FOODOET I Esarasdc Il

He Bcerma ymaercss BBINOMHSATH HW3MEPEHUS KOJEC HA YCTaHOBKAaX, aHAJOTHYHBIX
pacCMOTpPEHHOM, (HampuMmep, u3-3a OTCYTCTBUS HU3MEPUTENbHBIX KOJIEC) MM BO3HHUKAET
He0OXO0IMMOCTh U3MEPUTh MapaMeTphl Kojleca, He CHUMas ero co cranka. [lostomy cranaaprom
MpeIyCMOTPEHBI WHBIE MTOKa3aTeld, KOTOPbIe XapaKTepU3yIOT TOYHOCTh Kojieca U B TO e BpeMsI
MO3BOJISIIOT OCYIIECTBIISITH KOHTPOJIh MEHEE CIIOXKHBIMH M Oo0Jiee JOCTYITHBIMH CpEICTBAMH
U3MEepeHusl.

Cucrema JOMYCKOB M TOCATOK 3yOuUaThIX KOJIEC, UCXOJ1 U3 TpeOOBaHUU SKCILTyaTaluu
nepeiay, yCTaHaBIMBAET CIIEYIOIHE HOPMbI TOYHOCTH:

* KHHEMaTU4YeCKYI0 HOPMY TOYHOCTH 3y04aThIX KOJIEC U Mepeiad;

* HOpMY TUTAaBHOCTH paOOThI 3y0UaThIX KoJieC U mepesay;

* HOpMY KOHTaKTa 3yObeB 3yO4aThIX KOJIEC U Iepe/iad.
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Kaxnas nopma mmeer 12 cremeneir tounoctu (I'OCT 1643-81). Jlns caMbIX BBICOKHX
creneHeld TouHoCcTH (1 U 2) MOMYyCKHU U OTKJIOHEHUS HE perlaMeHTHPOBAHBI, TaK KaK 3TH CTEIEeHU
MIPEAYCMOTPEHHI JIJTs Oy IYIIETO Pa3BUTHSL.

VYkazaHHbIe TpU BHJIa HOPM TOYHOCTH MOTYT Kak B 3yO4aToMm KoJjiece, TaK W B Iepeaade
B3aMMHO KOMOMHUPOBATHCS U HA3HAYATHCS U3 Pa3HBIX cTeleHeld TouHocTu. B cuiy Toro, 4to psj
MoKazaTejeil TOYHOCTH, OTHOCSIIUXCS K pa3IUYHbIM HOpMaM, T'€OMETPUYECKH CBS3aHBI,
CYIIIECTBYET OTpaHUYCHHE MPU KOMOMHUPOBAHUU HOPM C Pa3HBIMHU CTETICHSIMH TOYHOCTH.
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[Ipyu KOMOMHUpPOBAHWM HOPM PA3HOW CTENEHH TOYHOCTH, HOPMbBI IIJIABHOCTH pPabOTHI
3y04aThIX KOJIEC U Iepejad MOryT ObITh He OoJiee 4eM Ha JBE€ CTEIEeHW TOYHEE WJIM Ha OJHY
cTeneHb rpydee HOPM KMHEMATUYECKOW TOYHOCTH; HOPMbI KOHTaKTa 3yObeB MOTYT Ha3HayaThCs
0 JII0OBIM CTeneHsIM 00Jiee TOUHBIM, YeM HOPMbI IUIABHOCTH, WJIM Ha OJIHY CTEeeHb I'pyOee HOpM
IIJIJABHOCTH.

JInst ycTpaHeHHsI BO3MOKHOCTH 3aKJIMHUBAHUSI MEpe/ladyd IpU HarpeBe U oOecredyeHus
HOPMAaJIbHBIX YCJIOBUM CMa3KH Iepe/iadyd JTODKHBI UMETh rapaHTHPOBAaHHBIN OOKOBOI 3a30p j Nmin.
He3aBucumo oT crTeneHeil TOUHOCTH yCTAHABIMBAIOT BUJIbI CONPSIKEHUH, KOTOPbHIE OMPEIEISIIOT
TpeboBanusi k bokoBomy 3azopy. [[OCT 1643-81 ycTanaBiauBaeT Jisi 3y0OUaThIX KOJIEC U mepeaad
¢ moayJsem OoJbiie 1 mecth BUa0B conpsokenuii (A, B, C, D, E, H) u Bocemb BUI0B 1omycka jn:
X,¥Y,z ab,c, d, h rapaaTupoBannoro 6oxoBoro 3azopa jnmin.. O003HaUCHHS JaHBI B MOPS/IKE
yObIBaHUS BEJIMYMHBI OOKOBOTO 3a30pa M jomycka Ha Hero. COOTBETCTBHE MEXIY BHUIAOM
COmpshKeHMsT 3yOuaThIX KOJEC B Iepelaye W BUJIOM JIONycKa Ha OOKOBOM 3a30p JOIyCKaeTcs
U3MEHSTh, IPU 3TOM TaK)Ke€ MOTYT OBITh MCIIOJIb30BAHbI BUJIbI JOMYCKOB X, Y, Z. C yBeJTMUEHUEM B
COTIPSKEHUH TapaHTUPOBAHHOTO OOKOBOTI'0 3a30pa jNmin OOBIYHO IPEyCMaTpUBAETCSI BO3pacTaHHe
BH/JIA JIOITyCKa 3a30pa 0003Ha4aeMoro OJTHOMMEHHOM BUJTYy CONPSIKEHHS CTPOUYHON OyKBOH (Kpome
BHUJA JIONycka €). B OoJbIMMHCTBE ciaydaeB Uil 3yOuyaThIX KOJeC W Iepejad PeKOMEHAYeTCs
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HOAACPKUBATL OIIPCACIICHHOS COOTBCTCTBHUC MCIKAY BHIAOM COIIPSKCHHUSA, AOITYCKOM OOKOBOTO
3a30pa " KIIaCCOM OTKIIOHCHUS MCIKOCCBOT'O PACCTOSAHUA (Ta6.]'[. 1)

Tabmuma 1.
CreneHb Bung Jlomyck 60KOBOTO Kitacc oTKIIOHEHH MEXKOCEBOTO
TOYHOCTH COTIPSDKEHUS 3a30pa PaCCTOSTHHUS
3-7 H h [
3-7 E h [
3-8 D d [l
3-9 C C v
3-11 B b \%
3-12 A a Vi

["apanTupoBaHHBI OOKOBOM 3a30p AETUTCS MEXAY CONPATaeMbIMU 3yOUaThIMU KOJIECAMH.
bokoBoit 3a30p obecrieumBaeTcsi MyTeM paguaibHOTO CMEIEHHUS HCXOJIHOTO KOHTypa OT €ro
HOMUHAJILHOTO TOJIOKEHHS B Teslo KoJieca. [Ipu 3ToM cMelenre UCX0IHOro KOHTYpa y 3y0UaThix
KOJIEC JIOMOJTHUTEIHHO YBEIIMYMBAETCS C IENbI0 KOMIIEHCAIIMN TOTPEIIHOCTH HW3TOTOBJIEHUS U
MOHTa)a KOJIeC.
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Tepmunsbl, 0603navenns u onpeaeaenusi mo 'OCT 1643-81

Toxazamenu Kunemamu4eckol moyHocmu 3y04amolx Ko.ieC U nepeoad.

1. HaubGonpimas kuHemaTuyeckas mnorpemHocts mnepenaun Fi'or. HawuOonbiras
anredpanyecKkas pa3HOCTh 3HAYCHUH KMHEMAaTHUYeCKON MOTPeIIHOCTH Mepeaadn 3a MOJHBIN UK
WU3MEPEHUsI OTHOCUTEJIBHOTO IMOJIOKEeHHS 3yOuaThix Kosiec. Bripakaercs B JIMHEHMHBIX BEJTUYMHAX
JUIMHOM ~ AYrdW JIeJUTENbHOM OKPYKHOCTH BeJAOMOro 3youaroro kojeca. Jlomyck Ha
KHHEMaTUYECKYIO TOrpelHoCTh nepenayun Fi'o.

2.HaubGonpimas KuHeMaTH4eCKas MOTPentHOCTh 3yOuatoro koseca Fi'r. HamGonbrras
anredpanveckasl pa3HOCTh 3HAYEHHN KMHEMATHYECKON MOTrPEIIHOCTH 3y04aToro KoJjeca MpH €ro
MOJTHOM TOBOpOTe Ha paboueit ocu (moa padboueld OChbI0 3y04aTOro KoJjieca MOHUMAETCSI OCh,
BOKpPYI' KOTOpOH OHO BpalllaeTCs B TMepejiaye.), BEJOMOT0 M3MEpPUTEILHBIM 3y04aThiM KOJIECOM
[IPY HOMUHAJILHOM B3aMMHOM II0JIOKEHUHU OCEHl BpalleHUsl STUX KOJIEC B Ipe/esiaX ero MOJHOro
oOopota. Bripaxkaercs B JIMHEHHBIX BETMUUHAX JJIMHON JYTU JENUTENBHOU OKpYKHOCTH. Jlomyck
Ha KUHEMATUUYECKYIO MOrPelHOCTh 3youaroro kojeca Fi'.

3. KonebaHue n3MepUTEIIBHOIO MEKOCEBOI0 PACCTOSHUS 3a 000pOT 3y04aroro koJeca ir .
i F'". Pa3zHocth MeXay HauOOJBIIUM M HAUMEHBIIUM JEWCTBUTEIBHBIMU MEKOCEBBIMHU
pacCTOSTHUSIMU TIpU  ABYXIPOPUILHOM 3allelVIEeHUH HW3MEPUTENIbHOrO0 3y0uaroro Kojeca ¢
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KOHTPOJIMPYEMBIM 3y0UaThIM KOJIECOM TP MOBOPOTE MOCIEIHEr0 Ha MOJIHBIN 000poT. Jlomyck Ha
KoJieO0aHNue U3MEePUTEIHLHOIO MEKOCEBOTO PACCTOSIHUS 3a 000poT 3yOuaToro kojeca Fi''.

4 .IlorpemHocth oOKkarta FcCr. CocraBmnsromias KUHEMaTHYECKON MOTPENTHOCTH 3y04YaToro
KoJieca, ompejessieMas MpPU BpAIIEHUH €ro Ha TEXHOJIOTMYECKON ocH (I0J] TeXHOJOTUYECKOU
OChbIO 3yOuaToro Koseca IMOHUMAETCs OCh, BOKPYI KOTOpPOl OHO Bpallaercs B IpoIecce
OKOHYATEJIbHOW 00pabOTKM 3yObeB MO 00EMM WX CTOPOHAM.) W MPU UCKIFOYECHUU ITUKINYECKHX
MorpermHocTed 3yOIOBOM 4YacTOTHl W KpaTHBIX €W Oojiee BBICOKMX dYacToT. Jlomyck Ha
MOrpeITHOCTh 0OKaTa FC.
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5. PapuansHoe Ouenue 3yOuaToro BeHua Frr. PazHocTh AedCTBUTENBHBIX MpeaebHBIX
MOJIOKEHUH UCXOAHOTO KOHTYpa B Mpejienax 3yoyaToro koseca (0T ero padoueit ocu). Jlonyck Ha
panuanbHOe OMeHre 3youaroro BeHmna Fr.

6.Konebanne pnuubl obmeid Hopmanu FVWr. Pasnocts Mexay HauOousblied U
HauMEHbIIEH JeHCTBUTENIbHBIMU JUIMHAMHU OOIIe HOpMaJId B OJHOM M TOM K€ 3yO4aTroM KoJiece.
[Ton neicTBUTENBLHON MJIMHOW OOIIEH HOpMalld ITOHUMAETCS PACCTOSHUE MEXKIY JIBYMS
NapajUIeIbHBIMU TUIOCKOCTSIMHM, KacaTelIbHBIMH K JBYM pPAa3HOMMEHHBIM AaKTUBHBIM OOKOBBIM
MMOBEPXHOCTM 3yObeB 3y0OuaToro kosjeca. Jlonyck Ha kojiebanue JUIMHbI 00111ei Hopmanu FVW.
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7. Hakomnennass morpemrHocts k 1mmaroB FPKr. HawmGombimas pa3sHOCTh AMCKPETHBIX
3HAYCHW KHHEMATHYeCKON TOTPEITHOCTH 3y0U4aToro Kojeca Mpyu HOMUHATBHOM €T0 TIOBOPOTE Ha
K mesIpIX yriioBBIX IIaroB

Frkr=r(or -k27/Z),
r7ie: @r - IeHCTBUTEIBHBINA YToJI MOBOPOTa 3y0UaToro Kojeca;

* Z - 4ucyo 3yOheB 3y0UaToro Kojeca;

* K - 9ucIi0 1mensIxX yrioBeIX maros, k > 2

* I - paguyc JeMUTEIbHON OKPY)KHOCTH 3y0UaToro KoJeca.

Jlomyck Ha HAKOILJICHHYIO morperHocTh K maro FPK.

8.Haxomiennas morpentHocTh 1mara 3youaroro kojieca FPr. HanbGonpimas anreGpandeckas
Pa3HOCTh 3HAYCHHMM HAKOTUICHHBIX MOTPEIIHOCTeW B mpenmenax 3youatoro koieca. Jlomyck Ha
HAKOTUICHHYIO MOTPEITHOCTS Iara 3youaroro kojieca FP.
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Toxazamenu niasnocmu pabomul 3y04amuvlx KoJlec U nepeoay

9.MectHas kuHEMaTUyeckasi morpemHocTs nepeaayn fio'r. Hanbomnwinas pazHocTh MEXKITY
MECTHBIMU COCETHUMHU SKCTPEMaJIbHBIMU 3HAYCHUSMU KMHEMATUUECKOU MOTPEITHOCTH TepeIaun
3a TOJIHBIN IIUKJ U3MEPEHUSI OTHOCUTEIBHOTO MOJIOKEHHUSI 3yOUaThIX KoJiec nepenayn. Jlomyck Ha
MECTHYIO KHHEMATHYECKYIO OTrpeltHOCTh nepenayu fi'o.

10.I{uknuyeckas morpemHocTh mepemaun  fzkor. YaBoenHas ammiutyga  K-it
rapMOHMYECKOM COCTaBISIONIEH KUHEMATW4YeCKOW morpemHocTy mnepegaur. Jlomyck Ha
UKJIMYECKYIO MOIPEInHOCTh mepeaadun fzKo.

11. [{ukoudeckas MOTPEeITHOCTh 3yOIOBOM 4YacTOoThl B mepenade fzzor. Ilukimmueckas
MOTPEITHOCTh Mepeaady ¢ YacTOTOM MOBTOPEHUM, paBHOW 4acTOTE BXOJia 3yObEB B 3alleIICHUE.
Jlonyck Ha IUKIMYECKYIO MMOIPEIIHOCTh 3yOII0BOM 4acTOThI B iepeaaye fzzo.

12.MecTtHasi KHHEMaTuyecKass MOIrpemHocTh 3yOuaroro kojeca fir'. HaubGosnbmas
pPa3HOCTh MEXKJIYy MECTHbIMH COCEJHUMHU OHKCTPEMAIbHBIMU 3HAYEHUSIMH KUHEMATHYECKOM
MOTPEIIHOCTH 3y04aToro Kojeca B mpejeiax ero 0oopota. Jlonyck Ha MECTHYIO KHHEMATHYECKYIO
MOTPeIHOCTh 3youaroro koseca fi’.

13.Konebanne m3MepuTeILHOTO MEKOCEBOTO paccTosHus Ha ojgHoM 3yOe fir''. Paznocth
MEXKJy HauOOJbIIUM M HAUMEHBIIUM JI€HCTBUTEIbHBIMU MEKOCEBBIMU PACCTOSHUSMU IpU
IBYXMPO(MIBHOM  3allelUICHHH W3MEPUTEIBHOTO 3y0dYaTroro Kojieca C KOHTPOJUPYEMBIM
3yO04aThIM KOJIECOM IPU IOBOPOTE MOCIEAHEro Ha OJUH yrioBo# mar. Jlomyck Ha KojeOaHue
HU3MEpUTEIFHOTO MEKOCEBOT0 pacCTOSIHUS Ha o/iHOM 3yOe fi'’.

14.1luknryeckasl MOTpeImHoCTh 3yOouaroro koseca fzKr. Yaoennas amiumatyna K-if
rapMOHHMYECKON COCTaBIISIFOIIEH KMHEMAaTHYeCKON MOTpentHocTH 3y0uaToro kojeca. Jlomyck Ha
[UKJIMYECKYIO MOIPEIIHOCTh 3y0uaroro kojeca fzk.

15.1{uknmnyeckasl IOrpeImHOCTh 3yOIOBOM YacToThl 3yOuaToro koneca fzzr. Iuknnueckas
MOTPEIIHOCTh 3yO04aToro KoJjieca MpHU 3alECIUICHHH C WU3MEPUTENbHBIM 3yOUaThIM KOJIECOM C
4acTOTOW TOBTOPEHMI, paBHOM YacTOTe BX0jia 3yObeB B 3alleruieHue. JIomycKk Ha MUKINYECKYIO
MOTPEIIHOCTH 3yOIIOBOM 4acTOTHI 3ydouaroro koeca fzz.
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16.0tknonenne tmmara fPtr. JluckpeTHoe 3HAYeHHWE KHHEMATHYSCKOW MMOTPEITHOCTH
3yO04aroro Kojeca IpU €ro IMOBOPOTE Ha OJIMH HOMHUHAIBHBIA yrioBod mar. IlpenenbHble
OTKJIOHEHUs Tiara: Bepxuee +fPt, amxuee —fPt.

17.0tknonenne mara 3anemieHuss fPbr. Pasnocte Mexnay aelCTBUTEIBHBIM —H
HOMHWHAQJIBHBIM IIaraMu 3auervieHus. Ilox [edcTBUTENbHBIM IIaroM 3alellIeHUs MOHUMAeTCs
KpaTyaiflliee paccTOSTHUE MEXY JIByMsl MapajljIeIbHBIMU IUIOCKOCTSIMU, KacaTeJbHBIMU K JIBYM
OJITHOMMEHHBIM AaKTHUBHBIM OOKOBBIM TIOBEPXHOCTSIM COCEJHUX 3yObeB 3y0uaToro KoJeca.
[IpenensHble oTKIOHEHHS Mmara: Bepxuee +fPb, nmknee —fPD.

18.Ilorpemrocte  mpodumis 3yda fr.if. PaccrosHume mo HOpMamu MeXIy IBYMS
ONMKalIIMMK JIpyT K JIPYTy HOMHHAJIBHBIMH TOPIIOBBIMH TPOMHIAMHU 3y0a, MEXIY KOTOPBIMU
pa3MerniaeTcs JeHCTBUTEIBHBIA TOPIIOBBIM aKTUBHBIN Mpoduib 3yda 3ydouaroro xojeca. Jlomyck
Ha MMOTPENTHOCTh mpodus 3yoa ff.
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Hoxazamenu xonmaxma 3y0be6

19.MrHoBeHHOE TATHO KOHTaKkTa. YacTh aKTUBHOM OOKOBOM MOBEPXHOCTH 3yba Kolieca
nepejavn, Ha KOTOPOH pacrmoJiaratoTcsl Ciaebl ero Mpujieranusi K 3yObsiM IIECTEPHU, TOKPHITHIM
KpacuTelieM, Toclie TMOBOpOTa Kojeca cOOpaHHOU mepelaud Ha TOJHBIA 000pOT MpH JIETKOM
TOPMO>KEHHUH, 00ECIIeYMBAIOIIEeM HENPEPhIBHOE KOHTAKTUPOBAHUE 3yOhEB 000MX 3y0UaThIX KOJIEC.

20.CymmapHOe MSITHO KOHTaKTa. YacTh akTUBHOW OOKOBOM MOBEPXHOCTH 3y0a 3y04aToro
KoJieca, Ha KOTOpPOHM pacmoJiararoTcsi ciebl MpuiieraHus 3yObeB MMApHOro 3yO4aTroro koseca B
coOpaHHOH Tepejiaue mocje BpalieHus Mo Harpy3Koil, ycTaHaBIMBaeMOU KOHCTPYKTOPOM.

JlomyckaeTcsi OlleHMBaTh TOYHOCTh 3yOUaToro Kojeca o MrHOBEHHOMY HJIM CYMMapHOMY
MATHY KOHTAKTa €ro 3yObeB ¢ 3yObsIMU H3MEPHUTEILHOTO 3y0UaToro KoJseca.

21.0TKII0HEHHE OT HapaUIeIbHOCTH oceit TXr. OTKIOHeHHEe OT MapauIeIbHOCTH MPOCKIUi
pabounx oceil 3yOuaThIX KoJiec B Iepeaaye Ha IUIOCKOCTh, B KOTOPOW JIEKHUT OJHA W3 Oced U
TOYKAa BTOPOM OCH B CpedHEed IUIOCKOCTH mepenaud. Omnpejaensiercsi B TOPLUOBOM IJIOCKOCTH B
JUHEHWHBIX eJIVHUIAX Ha JUIMHE, paBHOM paboyeil mupuHe 3yO0UaTOro BeHIA WM IIUPUHE
nosymeBpoHa. [loa cpenHel IIIOCKOCTBIO NEepeau MOHUMAETCsl III0OCKOCTh, IIPOXOsias yepes
cepenuHy paboyed HMIMPHUHBI 3yO4aTOro BEHIA WJIM JUIsl MIEBPOHHOW IEpeladd 4epe3 Cepe/iuHy
pacCTOSTHUS MEXIY BHEUIHUMHU TOPIAMHU, OTPAHUUYMBAIOIIUMU Pad0Uyl0 IIUPUHY MOJIyIIEeBpOHA.
Jlomyck mapajuiebHOCTH oceif fX.

22.Ilepekoc oceit fyr. OTKJIOHEHHWE OT MapaUICIBPHOCTH IPOCKIUHA padOuuX OCei
3y04aThIX KoJieCc B Ilepeave Ha MIJI0CKOCTh, MapalieNIbHYIO0 OJTHON U3 OCell U MepIeHIUKYISPHYIO
MIJIOCKOCTH, B KOTOPOM JIEKUT 3Ta OCh, M TOUKA MIEPECEUCHUs] BTOPOIl OCH CO cpeJiHEl MITOCKOCTHIO
nepefgaun. OmpenensieTcss B TOPIOBOM IIOCKOCTH B JIMHEWHBIX €IUHUIIAX Ha JJIMHE, PaBHOU
paboueii muprHE 3yOUaToOro BEHIA WU IMUPHUHE TOoIyIeBpoHa. Jlonyck Ha mepekoc oceii fy.

23. Ilorpemnocts Hanpapienus 3yoa Frp. PaccTosinne mexay nByMst OnvKalliuMu IpyT K
JpYTy HOMUHAJILHBIMU JICIUTEIIbHBIMUA JMHUSMU 3y0a B TOPIIOBOM CEUEHUU, MEXKIAY KOTOPHIMU
pa3Merniaercsl JedCTBUTEbHAS JIeTUuTeIbHas JIMHUS 3y0a, COOTBETCTBYIOIIAs paboueil IMMpHUHE
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3y04aTroro BEHIIAa WX TMOjdylieBpoHa. [loag AeWCTBUTENBHON JeNMWTEIBHOW JIMHHUEH 3y0a
MMOHUMAETCsI JIMHUS TIepeceUeHUsl IeUCTBUTENbHOM OOKOBOIM MOBEPXHOCTH 3y0a 3y04aroro kKojeca
JeNUTETHHBIM IIJIMHAPOM, OCh KOTOPOTO COBIAJAET ¢ paboueit ockio. Jlomyck Ha HampaBJeHHE
3y6a Fp.
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24 OTKJIOHEHHE OCEBBIX IAroB mo Hopmaiu FPXNr. Pa3zHocTh Mexay nelcTBUTENbHBIM
OCEBBIM PACCTOSIHUEM 3YObEB U CYMMOW COOTBETCTBYIOIIETO YMCIa HOMUHAIBHBIX OCEBBIX I11aroB,
YMHOKEHHAsl Ha CHHYC yTJIa HaKJIOHA JIEIUTENbHON JnHuM 3y0Oa. [lo 1elcTBUTEIPHBIM OCEBBIM
paccTossHHEM 3yObEeB ITOHUMAETCSl PACCTOSHUE MEXKIYy OJIHOMMEHHBIMH JIMHUSIMH 3YyObeB
Koco3yOoro 3ybuaroro Kkojeca IO TpsIMOM, TapauienbHOl paboueit ocu. IlpenenbHble
OTKJIOHEHMSI OCEBBIX IIaroB M0 HOpMaJu: BepxHee +FPXn, nuxuee —FPxn.

lokaszamenu 60x06020 3a30pa

25. OtkIiioHeHHe MexoceBoro paccrostaus far. PasHocTh Mexay NefCTBUTENBHBIM H
HOMHUHAJIBHBIM MEKOCEBBIMU PACCTOSIHUSIMH B CpeJHEH TOPIOBOM IUIOCKOCTH IMepenayu.
[IpenenpHBIE OTKIIOHEHHUS] MEKOCEBOTO pacCcTOSIHUS: BepxHee +fa, Hmxuee —fa.

26. I'apanTupoBaHHBIA OOKOBOM 3a30p jN MiN. HauMeHbpIuii mpeAnucaHHbIi OOKOBOM
3a3op. Jlomyck Ha 6okoBoit 3a30p Tjn.

27. llpenenbHble OTKIOHEHUS U3MEPUTEITHHOTO MEKOCEBOTO paccTOsIHUs. PazHoCTh MexX Ty
JOIYCKaeMbIM  HauOONBIIMM WM  COOTBETCTBEHHO HAWMEHBIIUM  H3MEPHUTENIBHBIM U
HOMHHQJIBHBIM MEKOCEBBIMHU PacCTOSIHUAMU. 1101 HOMMHAIBHBIM H3MEPUTEIBHBIM MEKOCEBBIM
paccTosiHUEM MMOHMMAETCSI PACYETHOE MEKOCEBOE PACCTOSHUE MPU IBYXIPOPUIHHOM 3alCTICHUH
U3MEpPUTEIBHOrO0 3y0yaToro Kojeca ¢ KOHTPOJHUPYEMBIM 3yO04aTbIM KOJIECOM, HMEIOLINM
HauMeEHblIee JOIMOJHUTEIHHOE CMEIEHUE HWCXOJHOro KOHTypa. llpenenbHble OTKIOHEHHMS
MU3MEPUTEIBHOIO MEKOCEBOIO PACCTOSIHMS JUIsl KOJIEC ¢ BHEIIHUM 3allellieHreM: BepxHee +Ea'’s,
HwxkHee—Ea'i. Jlnsg 3yOuaThix Kojiec C BHYTpEHHHMM 3aireruieHueMm: BepxHee —Ea''s,
HikHee +Ea’'i.
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28. Otxiionenue cpenHeit anmuHbl 00meit Hopmanu EWmr. Pasnocts 3nadyenuii cpemnHeit
JUITMHBI O01Ie HOpMaJId 110 3y0uaToMy KOJiecy U HOMUHAJIBHON JUTMHBI 0011eit Hopmanu. Cpeausis
JUTMHA OOINel HOpMalld - 3TO CpedHss apudmeTnyeckas U3 BceX JEHCTBUTENBHBIX JUIMH OOIIel
HOpMAaJIX 10 3y0UaToMy KoJiecy.
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HomunanbHast juiHa oO0mmed HopManu - 3TO pacyeTHas JUIMHA oOIed Hopmanu,
COOTBETCTBYIOIAa HOMMHAJIBHOMY ITOJIOKEHHIO HCXOMHOro KoHTypa. Ilox HOMHHaIBHBIM
MIOJIOXKEHUEM HCXOJIHOTO KOHTYpa MOHHMAETCS IOJIOKEHHE HMCXOJHOTO KOHTypa Ha 3yOuaToMm
KoJiece, JIMIIEHHOM IIOIPEIIHOCTEH, IMPU KOTOPOM pacCTOsiHME OT pabodel OCH BpalleHus 10
JEIATEIBHON IIPAMON paBHO:

H=mnZ/2cosp + Xxmn

rae: XMn - HOMHHAIBHOE CMEIEHUE HCXOJHOTO KOHTypa, HE TMpeaycMaTpuBaromee OOKOBOTO
3a3opa.

Haumensiniee OTKIIOHEHHE CpeIHEN JUTMHBI 00ITe HOpMaTu:

* JUIsI 3y0YaThIX KOJIEC C BHEIIHUMU 3yObsiMu —Ewms

* JUIs1 3y0YATHIX KOJIEC C BHYTPEHHUMHU 3yObsiMu +EWmMmI

Haumensblnee npeanucaHHOe OTKJIOHEHHWE CpeHel JIMHBI o0Iel HopMaiu HeoO0XO0IUMO
ISt obecrieueHus B mepeaye rapaHTHPOBAHHOTO OOKOBOTO 3a30pa. J[omyck Ha CpelHIo JITUHY
obmeit Hopmamum TWm.

29.JlonomHUTEIRHOE CMEIeHne UCXOoqHoro KoHtypa EHr. JlonmonHutenbHoe cMerenue
UCXOJHOTO KOHTypa OT €ro HOMHUHAJIBHOTO TIOJNIOKEHHSI B TeJo 3y0daroro Koeca,
OCYIIECTBIIIEMOE C TIeJIbI0 OOecreueHuss B Iepeaade TapaHTHPOBAHHOTO OOKOBOTO 3a30pa.
Haumenbiniee J0MONMHUTENPHOE CMENICEHHE HMCXOAHOIO KOHTYypa: g 3yOuaToro Kojeca c
BHeIIHUMU 3yObssMu —ENS; g 3yOuatoro kojeca ¢ BHyTpeHHuMH 3yObsimu +EHI. Jomyck Ha
JIOTIOJIHUTENIbHOE CMENIEHUE UCXO0IHOro KoHTypa TH.
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30. OTkiIoHEeHHe TOMIMUHBI 3y0a ECr. PazHocTh MeXy NelCTBUTEIFHON M HOMHHAIBHOM
TOJIIIIMHAMH 3y0a Mo mocTosHHOU xopjae. [log HOMUHATBHONW TOIUHON 3y0a (10 MOCTOSHHOM
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Xopae) SC moHWUMaeTcsl TONIMHA 3y0a 1O TOCTOSHHOW XOpJe, OTHECeHHAs K HOPMaJIbHOMY
CEUEHMIO, COOTBETCTBYIOIIAs HOMHUHAIBHOMY IOJIOXKEHUIO HCXOJHOTO KOHTypa. HammeHsblmee
OTKJIOHCHHE TONIMUHBI 3y0a — ECS. HamMeHbIee mpennmucaHHOe YMEHBIIEHHE ITOCTOSHHOW
XOPJIBI, OCYIIECTBISIEMOE C TIeJIhI0 00ecIeueH sl B Iiepeade rapaHTHPOBAHHOTO OOKOBOTO 3a30pa.
Jlomyck Ha TonmuHy 3y6a TcC.

O06o03HavYeHNEe TOYHOCTHU 3y0UaToi repeiaun Wik Kojeca BKII0YaeT 0003HAYEHHUsI BCeX
Ha3HAYEHHBIX HOPM TOYHOCTH, TO €CTh CTEIEHEeW TOUYHOCTH 110 MOoKa3aTessiM KHHEMAaTUYECKOU
TOYHOCTH, IJTABHOCTH pabOThI, KOHTAKTa 3yOheB M HOpM OOKOBOIO 3a30pa B nepenaye. [Ipu
YCTAaHOBJICHUU HEOJMHAKOBBIX CTETIEHEH TOYHOCTH 10 Pa3HbIM HOpMaM, a TaKXke MpH
HECOOTBETCTBUM MEX]y BUJIOM CONPSHKEHHUS, I0ITycKa OOKOBOIO 3a30pa M KJIACCOM TOYHOCTH
MEXO0CEBOT0 PACCTOSIHUS, B 0003HAUECHUH TTUIIYTCS TpU MUPPHI (CTETICHN TOYHOCTH) B TBE OYKBBI
(BU conpsiKEHHUSI U JIOMYyCK OOKOBOIO 3a30pa), a yepe3 KOCYIO YepTy YKa3bIBaeTCsl Kiace
OTKJIOHEHHS MeXKOCceBOTo paccTossHus. Hanpumep, o6o3nadenne 7-8-7-Be/IV I'OCT 1643-81
pacmmdpoBEIBaETCS CIEAYIOMHAM 00pa3oM: CTENIEHh TOYHOCTH 10 HOPMaM KHHEMATHIeCKOU
TOYHOCTH 7, IO HOPMaM IIJIABHOCTH paboTHI 8, M0 HopMaM KOHTaKTa 3yObeB 7, BUJT COMPSIKEHUS
B, Bun nomycka 60koBOro 3a3opa ¢, Kiiacc TOUHOCTH MekoceBoro paccrosiaus IV. Ilpu
OJINHAKOBBIX CTETIEHSX TOYHOCTH U COOJIIOJIEHUH COOTBETCTBHUSI BUIA COTIPSIKEHHUS, JIOMTyCKa
OOKOBOTO 3a30pa U KJIacca MEKOCEBOT0 pacCTOSHUS 0003HAUEHUE CYIIIECTBEHHO COKpaIaeTcs,
Hanpumep 9-B 'OCT 1643-81 (creneHr TOYHOCTH 110 HOPMaM KMHEMATUYECKON TOYHOCTH,
MJIaBHOCTH pabOTHI M KOHTaKTa 3yObeB 9, BuI conpsikeHus B, Buj mommycka 60koBoro 3a3zopa b,
KJIacC TOYHOCTH MEKOCEBOTO pacCcTOSHUS V).

35 HOpMHpOBaHl/Ie TOYHOCTH HEKOTOPLIX CTAHAAPTHBIX H3aeJIui

[ToammMmHNKYA KauyeHus MUPOKO UCTIOIB3YIOTCS B U3JIEIUSX MAITUHO- U MPUOOPOCTPOCHUS
B KayecTBe ONOp BaJioB U ocel. [loowunnux — 3TO KOHCTPYKTUBHBIA Y3€ll, MpeaHa3HAYeHHBIN
JUIA TIOABWIKHBIX COCIUHEHUN JCTalle M SABJIIONIEHCSA YacTBIO OIOPHI WM YIIOPA, KOTOPBIA
MOJCP)KUBAET BaJl, OCh WM HMHYIO TOJBIXKHYIO KOHCTPYKIIMIO C 33JaHHOU KECTKOCTHIO.
[lommunuuk ¢uKcUpyeT MOJOKEHHWE B IMPOCTPAHCTBE, OOECIEeUrMBaeT BpallleHUE, KaueHUe WM
JuHEeHHoe nepemenieHue (i1 JMHEWHBIX MOMAIIMIIHUKOB) C HAUMEHBIIUM COMNPOTHUBIIECHUEM,
BOCIPUHHMMAET U NepeaéT Harpy3Ky OT IOJABUKHOIO y3ja Ha JIpyrue 4acTu KOHCTpyKuuu. Omnopa
C YIOPHBIM MOJIIUITHIKOM Ha3bIBA€TCSl MO THUKOM.

[loamMnHUKH, SBISISICH OMOPAMHU JIJISl TOABUKHBIX YacTEH, OMPEENSIOT UX MOJI0KEHHUE B
MEXaHW3ME€ M HECYT 3HAuuTelIbHble Harpy3ku. [loAIMNHUKKA KauyeHUs HMEIOT Cleaylolue
OCHOBHBIE MPEUMYIIIECTBA [10 CPABHEHUIO C MOIIUITHUKAMH CKOJIbKEHUSI:

* o0ecreunBarOT O60Jiee TOYHOE IIEHTPUPOBAHUE Bajla;

* IMEIOT OoJIee HU3KHI KO (HHUIIMCHT TPCHHUS;

* UMEIOT HEOOJIbIIINE OCEBBIE PAa3MEPBL.

K HenocTtatkam MOJIIMITHUKOB KAU€HUSI MOKHO OTHECTH:

* MIOBBIIIEHHYIO YyBCTBUTEJIIBHOCTh K HETOUHOCTSIM MOHTAaKa U yCTAHOBKH;

* JKECTKOCTh PadOTHI, OTCYTCTBHE JIeMII(hUPOBAHUS KOIeOaHUN HATPY3KH;

* OTHOCHUTEJILHO OOJIbIIINE pajiualibHble Pa3MEPBI.

Ilo cpaBHEHMIO ¢ MOAIMUITHUKAMH CKOJIbKEHUS (ITOCaIKa C 3a30pOM B CONPSDKEHUU Basia U
BTYJIKH) OTH OINOpPBhI 00€CIEYMBAIOT MEHBIINE DHEPreTUYeCKUe 3aTpaThl Ha BpallleHHe U OoJjiee
CTaOWJIBHBI MOMEHT CONpPOTHUBJIEHUS. JIOCTOMHCTBOM OMOP C TPEHUEM Kau€HUs SIBIISIETCS TaKKe
HU3KUH MOMEHT, He0OX0IMMBbIH /17151 Havyasia ABMKeHUs. B 3ToM Takike X CyIleCTBEHHOE OTInYKe
OT MOJIIUITHUKOB CKOJIbKEHUS, /I KOTOPBIX MOMEHT TPOTaHUsl 3HAUUTEIBHO OO0JbIIE MOMEHTA
YCTAHOBUBIIIETOCS] JBUYKEHUS, W3-3a OOJIbIIEro TpeHus Mokos. K HexocTaTkam MOJIIUITHUKOB
KaueHusi MOXHO OTHECTH O0oJiee CIOXKHYIO KOHCTPYKIHUIO M OOJbIIMe TradapuTbl, 4YeMm Y
MOIIUITHUKOB CKOJIbKEHHUS.
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[Toqmunuuky KadueHWss — 93TO HauOojiee pacHpOCTpaHEHHbIE CTaHJAAPTHBIE W3JIEIHS
(cOopouHbIe eUHUIIBI) MHOYKECTBA KOHCTPYKITUN U MOU(pUKAIIUN, KOTOPhIE U3TOTABIMBAIOTCS HA
CIEIUAIIM3UPOBAHHBIX 3aBOJIAX M BCTpaWBAIOTCS B 0OoJjiee CJIOXKHBIE W3JeNUs (PeayKTOPHI,
KOpOOKM TMOJad4 ¥ CKOpPOCTeH, IMUHAECIN METAUIOPEXKYIIUX CTAaHKOB W Jip.). Pazmuuator
MOJIIUITHUKY, TpeJIHa3HAYeHHbIe ISl BOCIPUSATHS PA3IMYAIONIUXCS CHJI U MOMEHTOB, Pa3HbBIX
YPOBHEH (KJIaCCOB) TOYHOCTH, C pa3HOTHUITHBIMH TeJIaMU KadeHUsl, cerapaTopaMu, KOJIbIIaMH.

OcHoBHBIE (YHKITMOHAIBHBIE DJIEMEHTHI MOAIMUAIHAKA KAaYeHHsI — Tejla KadeHus (IapuKu
WU POJIUKH), KOTOphIE KaTATCA MO JOPOKKaM KaueHus. J[OpOXKKM KayeHus, Kak MpaBUIo,
pacrmoyiaratoTcsi Ha CHEHNUAbHO H3TOTOBJISEMBIX HApPY)KHOM ¢ BHYTPEHHEM  KOJbIAX
MoAIMMITHIKA. Tejma KaueHuss MOryT OBITh paszielieHbl CemapaTopoM, KOTOPBIH Kpome
PaBHOMEPHOTO pacIpe/ieNieHUs Tel Ka4eHHs 10 OKPYXHOCTH MOXET 3al[UIaTh MOJIIUIHUK OT
nonajaHus Tps3u BHYTPb. M Tena xayeHWs MOJIIUIIHUKOB, U HApYKHbIE U BHYTPEHHHE KOJIbIIA
W3TOTABIMBAIOT W3 JIETUPOBAHHBIX CTajed, YTOObl 00ecneunTh UX BBICOKYIO TBEPJIOCTE.
Cenmaparopsl JeNalOT M3 OOBIYHBIX KOHCTPYKIIMOHHBIX CTalleld, I[BETHBIX METAJUIOB WIIU
J1acT™MAacc.

Buowi noowunnuxoe xavenus

KoHCTpyKTHBHBIE pa3HOBUHOCTH MOIITUITHAKOB KJIACCU(DUITUPYIOT O CIIEAYIOIINM
MpU3HAKAM:

[To HampaBneHuUIO AeMCTBUS BOCIIPUHUMAEMON HArpy3KH:

a) paauagbHble — BOCIIPUHUMAIOT HArPY3Ky, IEUCTBYIONIYIO MEPIEHANKYIISIPHO OCH
BpaIleHUsI MO IITHITHUKA,;

0) yrmopHble — BOCIPHHHUMAIOT OCEBYIO HATPY3KY;

B) paANaIbHO-YIIOPHBIE — BOCIIPUHUMAIOT KOMOMHUPOBAHHYIO HATPY3KY.

[To ¢popme Ten kadeHUS: MAPUKOBBIE U POJUKOBBIC, TPUYEM POJMKHA MOTYT OBITh
NWIMHAPUYECKHUE, KOHUUECKUEe U 00YKOOOpa3HbIe.

CrtaHmapThl yCTaHABIMBAIOT CIEAYIONINE CEPUH MOIIITUITHUKOB: CBEpXJIETKasl, 0000
JerKasi, Jerkas, Jjerkasi IupoKas, CpeIHsIsl, CpeIHsIsl MupoKasi, Tsokenas. [loqmumauku
Pa3IMYHBIX CepUid OTIIMYAIOTCS JAPYT OT Apyra MpeaebHbIM YUCIIOM 00OPOTOB B MUHYTY,
JOTyCKaeMO# paInaTbHON UJTH OCEBOM HATpy3KOW B KO3 HUIIHEHTOM pabOTOCITIOCOOHOCTH.

‘—-\.

[{omIIUITHUKN KaueHHUs.
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[[TapukoBBIe MOITUTTHUKY KaueHUSI:

* IIApUKOBBIC paJHAIbHBIC

* I[MAapUKOBBIC paJMAIbHBIC CaMOyCTaHABIIMBArOIIHECS (CHEePUICCKHE)
* I[IApPUKOBBIE PAJHAIBHO-YIIOPHbIE

* IAPUKOBBIC YIIOPHBIE

* [IIAPUKOBBIC paUAIIbHBIC IJISI KOPITYCHBIX Y3JIOB

PonrkoBbIe TOATUITHUKA KaYEHUS C IUIUHIPUUYECKUMHU POTUKAMU
e  POJIMKOBBIE paJIaIIbHbBIE

e POJIUKOBBIC YIIOPHBIC

PonrkoBbIe OAIUITHUKNA KaYeHUsI C KOHUYECKUMH POJIMKAMH:

® POJMKOBBIE PaJHaIbHO-YIIOPHBIE (KOHUYECKHUE)

® POJIMKOBBIE YIIOPHBIEC (KOHUYECKUE)

PosmkoBEIe TOAIMMAITHUKY Ka4eHHS CO chepruIecKUMHU POJIMKAMMU:

® POJIMKOBHIC paJIaIbHBIC CAaMOYCTaHABIMBAIOIIHECS (CPepruIecKre)
® POJMKOBEIC YIOPHBIC CaMOyCTaHaBIUBAOIMUeCs (ChepruIecKue)
PosmkoBbIe TOAMUITHIKYA KQYeHUS C UTOJbYATHIMHU POJTUKAMH:

e WTOJIbYATHIC paiaIbHBIC

e WTOJIbYATHIC YIIOPHBIE

e UTroJIb4aThle KOMOMHUPOBAHHBIE

e Jlpyrue moJaIMUITHAKA KaueHUS:

* POJIMKOBBIE pauaIbHbIe TOPOUAAIBHBIE TTOAITUITHUKA

* POJIMKOBBIE PaIUAIbHBIC TOAMUITHUKYA C BUTHIMU POJIMKAMU

* [IAPUKOBBIE U POJIMKOBBIE ONIOPHBIE POJTMKU

* KOMOMHUPOBAHHBIE TIOAIMUTTHAKA

* OTIOPHO-TIOBOPOTHBIE YCTPOHCTBA

Knaccer mounocmu noowunnuxos kavenus

JIoJITOBEYHOCTh TOMAIIUAITHAUKOB KA4eHHS ONpEEsAeTCs BEJIMYMHOW W XapaKTepom
Harpy3ku, TOUYHOCTBHIO W3TOTOBJICHHS, MPaBUJILHOW IOCAJIKOM Ha BaJl U B OTBEPCTHE KOpITyca,
KauyeCTBOM MOHTa)Ka. Y CTAHOBJICHO HECKOJIBKO KIACCO8 MOYHOCHU NOOUUNHUKOG B 3aBUCHUMOCTH
OT MCIIOJIb3YEMbIX T€Jl KAUeHHUsI M OT HaIlpaBJICHUs] BOCIIPUHUMAEMOUN Harpy3KH:

e xiaccel 0, 6, 5,4, 2, T - 1151 MapUKOBBIX U POJIMKOBBIX PaIMAIbHBIX M ITAPUKOBBIX
paanaibHO-YIOPHBIX MOIIUITHUKOB;

e xyaccel 0, 6,4, 2 - 11 YIIOPHBIX U YIIOPHO-PAIUATILHBIX TOIIITUITHUKOB;

e xiaccel 0, 6X, 6, 5, 4, 2 - 17151 pOJIMKOBBIX KOHMYECKUX MOJIIIUITHUKOB.

Haunbomnee rpyosim siBnsieTcst kitacc 0, a HanboJiee TOUHBIMU - KJ1acchl 2 U T. [Tomumo 31X
KJIACCOB HOPMUPYIOTCS JOMOJHUTEIbHBIE O0Jiee IpyOble Ki1acchl 8 v 7, IO TOUHOCTH HUXKE, YeM
kiacce 0. OTU Ki1acchl MOCTABIISIOTCS 10 3aKa3aM nmotpedurens. Camble pacnpocTpaHEHHBIE
KJIACCHl TOYHOCTH TOIIMITHUKOB (KJIaCCHl «KHOPMaJIbHBIN» 1 () B 0003HAYCHUHU HE YKA3BIBAIOT.

Kitaccel TOUHOCTH OTIPEIEIISIIOT:

* JIOMYCKU pa3MepoB, GOPMbI U B3aUMHOTO IOJIOKEHUS AJIEMEHTOB JleTalleld MOAMIUITHIKA
KadyeHUs (I0pOKEK KaueHHUsl, TeJI KaYeHUs U T.J.);

* JIOIYCKH pa3MepoB U (OPMBI MMOCATOYHBIX MOBEPXHOCTEH HAPYKHOTO M BHYTPEHHETO
KOJICI] ITOAIIMITHAKA KaYCHUS;

* JIONYCTUMBIE 3HAYEHHS TapaMeTPOB, XapaKTepU3YyIOIIUX TOYHOCTh BpalleHUs
MOIIIUITHUKOB.

Kaxnaplii ki1acc TOYHOCTU HOIIIMITHUKOB XapaKTEPU3YeTCs IENIbIM PSIA0M TOYHOCTHBIX
TpeOOBaHUI:

1. TpeGoBaHusi K TOUHOCTH MPUCOETUHUTEILHBIX pa3MepoB, T.e. st D, d, u B, a Takxke
JUISL OTKJIOHEHWW (OpPMBI M PACIOJIOKEHUS IOBEPXHOCTEHM KOJEI W Tl BpalleHus, s
IIEPOXOBATOCTH MPUCOCTUHUTEILHBIX TTOBEPXHOCTEH.
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2. PannanpHOE U TOpIieBOE (0ceBOe) OMeHHe JTU00 MOAITUITHUKA B cOOpe, JTMOO OT/IeTbHBIX
KOJIeIl.

[IpuBeneHHBIE JlaHHBIE O IapaMeTpax, KOTOPBIMH OIpejeNsieTcss Kiace TOYHOCTH,
MPaKTUYECKH OTHOCATCS KO BCEM BHJAM MOJIIMIHUKOB. Kpome TOro, B 3aBUCHMOCTU OT
KOHCTPYKIIMM JIJIE TOAIIMIIHUKA WHOTJA YCTAHABJIMBAIOT JIOMOJHUTEIbHBIE TOYHOCTHBIE
TpeOOBaHUS WUJTU JAETCS UM OTJIMYHOE TOJIKOBaHWE. J[oTOMHUTETbHBIE TEXHUYECKE TPEOOBaHUS K
MOAIIMITHUKAM KaueHUsl yCTaHABIMUBAIOTCS Tpems kareropusimu: A, B, C.

K xareropum A OTHOCATCS MOJIIUIHUKHK KiaccoB ToyHoctH S5, 4, 2, T, ecnm K HUM
MPEABABISAIOTCS JIOMOJIHUTENIbHBIC TOBBIIMICHHBIE TPeOOBaHMS MO YPOBHIO BHOpAlUM WIIU TIO
BOJTHUCTOCTH W OTKIIOHEHHUIO OT KPYIJIOCTH MOBEPXHOCTEH KAayeHUS U MOMEHTY TPEHUS, WU I10
OTKJIOHEHUIO OT KPYTJIOCTH M BOJIHUCTOCTH MOBEPXHOCTH KAaYEHUS, WIH PaJHaIbHOE, UK OCEBOE
OMeHue COOTBETCTBYET CIIEAYIOIIEMY 00Jiee BRICOKOMY KJIaccy, BO3MOXKHBI U JPYTHe COUYETaHUS
JIOTIOJTHUTEIILHBIX TapaMeTpPOB.

K xareropun B OTHOCSTCS MOAIMIMMHUKHE KitaccoB TouHOCcTH 0, 6X, 6, 5, /Il KOTOPBIX
HOPMUPYETCS JOTIOJHUTEILHO OJIHO U3 TpeOOBaHUM, HAIPUMED, PETJIAMEHTUPYIOTCS TpeOOBaHUS
[0 YPOBHIO BHOpalM¥M WU TIO0 pajuaibHOMY WU TOPIEBOMY OHMEHHUSM, a TaKXe MO JIPYTruM
rmapameTpam.

K kareropun C OTHOCSATCS TOJIIUIIHUKA KJIAacCOB ToyHOCTH 8, 7, 0, 6, K KOTOpHIM He
NPEeAbIBISAIOTCS TPEOOBAHUS MO OTPAHUUYEHUIO YPOBHS BUOpAIM, MOMEHTY TPEHHS U JIPYTUM
TpeboBanusM, He ykazanHbIM B 'OCT 520-89.

OCHOBHBIMU TTOKA3aTEIIMU TOYHOCTH MOIITUITHUKOB U UX JIETaICeH SIBISIOTCS:

e TOYHOCTH Pa3MEPOB IPHUCOCIMHHUTEIBHBIX MoBepxHOCcTeH (d, dm, D, Dm). Cpennue
muameTpsl (dm, Dm) Hapy>KHON WM BHYTPEHHEW MWJIMHAPUYECKON MMOBEPXHOCTH CIIeAyeT
OTIpeJIeNIATh MOTOMY, YTO NMPU HAIMYAU TAKUX OTKJIOHEHHWH (OPMBI, KaKk OBAIHHOCTh U
KOHYCOOOpa3HOCTh, MOXHO IIOJYYUTh pa3zlIMyHble 3HAYEHUs JUamMeTpa B pa3HBIX
ceueHusx. CpemHW IuaMeTp OMpeNessioT pacdeToM Kak cpedHee apudmermueckoe
HauOOJIBIIETO W HAUMEHBINETO 3HAYEHUU JUaMeTpa, U3MEPEHHBIX B JIBYX pPaJidalIbHBIX
CEUYCHUSAX KOJIBIA;

e TOYHOCTH (OPMBI W PACIOJOKEHUS TOBEPXHOCTEH KoJiell (paauaabHOe W TOPIIOBOE
OMeHue, HEMOCTOSIHCTBO IIMPHUHBI KOJIEN) U IIEPOXOBATOCTh UX OBEPXHOCTENH;

e TOYHOCTH (JOPMBI U pa3MEpPOB TeIl KAUCHUS;

e 0OOKOBOE OMEHMeE MO JIOPOKKAM KaueHUsI BHYTPEHHETO ¥ HapyKHOTO KOJIell.

To ecthb Ay KoJsiell MOJIIMITHUKOB TOMHMO MPEEIbHBIX pa3MEPOB, OIMPEACIISIFOITUX
TOYHOCTb HW3TOTOBJIEHUS, HOPMHUPYETCSl €IIE BEPXHEE W HUKHEE OTKIOHEHUS OT CpPEJHEro
muameTpa (Dmp, dmp). Ilpu sToM TpeGoBaHWe K cpeaHEMY AUAMETPY SIBISETCS OCHOBHBIM, U
MOCAJKU OCYIIECTBIISIIOTCS IO 3HAYEHUsIM cpejHero auamerpa. M ecium okaxeTcs, 4To pa3Mep
KOJIbIIa TP HU3MEPEHUH HAXOJUTCS B TOJIE JOIyCKa OTHOCHUTEIPHO HOMHUHAJIBLHOTO pa3Mepa, a
pa3Mep CpeAHero AuaMmeTpa BBIXOAMT 3a MpeJesibl JOIyCKa, TO TAKOE KOJIbIIO CUUTAETCS OpakoM.
Heo6xoauMocTs HOpMUpOBaHUSl TpeOOBAHUI K TOYHOCTU CPEAHErO 3HAUEHUsI AHAMETpa KoJiell
MOIIMITHUKOB CBSI3aHO C TE€M, YTO KOJbI[Aa MOAIIUITHUKOB SBIIFOTCS JIETKO JAe(OpMHUpPYEMbIMU
AIIEeMEHTaMHU, T.€. He 00JajaroT OOJBIION KEeCTKOCThIO. [Ipy ycTaHOBKE KOJIblla HA TTOBEPXHOCTH
Bajia WIH B KOPILYC OHO JepopMHUpyETCS U MPUHUMAET B 3HAUUTEIHFHOU Mepe (hopMy MOCaI0IHOMI
(compsiraeMoit) OoJjiee KECTKOM MOBEpXHOCTH. TakuMm 00pa3oM, B CONPSKEHUH JCHCTBYIOIIUM
OKa3bIBaeTCs YCPEIHEHHBIN pasMep, a He IpeaeIbHBIN.

OcCHOBHOE OTKJIOHEHHE MOCAJOYHBIX MECT KOJIEI MOJIINITHUKA 0003HAYat0TCsl TATUHCKOM
OykBoit L mis nuamerpa oTBepctuss m OykBo#t | - mas HapykHoro auamerpa. [lone momycka
oOpa3yercss OCHOBHBIM OTKJIOHEHHEM U PSIOM TOYHOCTH, KOTOPBI XapakTepuszyeT JOIYCK Ha
pa3mep. Takum oOpazoM, JIIsl cpeIHEro AuamMeTpa OTBEPCTUS MOIIUITHUKA (BHYTPEHHETO KOJIbIla
MOJIIITKMITHUKA) YCTaHOBJIEHHI mmojis gomyckoB LO, L6, L5, L4, L2. Jlng cpeaHero auamerpa Baja
(Hapy»KHOT'0 KOJIbIla MOJIIIMITHAKA) ycTaHOBJIeHbI 1ojs gonyckoB 10, 16, | 5, | 4, 12. Hapyxuoe
KOJIBIIO TIOJIMUITHUKA JIOJDKHO COMpSITaTbcsl ¢ OTBEPCTHEM B KOpIyce B CHUCTEME Baja, a
BHYTpPEHHEE KOJIbIIO MOJIIUIHHUKA JIOJXKHO COIPAraThCs C IOBEPXHOCTHIO Baja B CUCTEME
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oTrBepcTus. PacmosokeHue mos JOMycKa JJIs CpeJHEero aJuamMeTpa OTBepcThs dm BHYTpPEHHETO
KOJIbIIa OTJIMYAETCS OT PACIOJIOKEHUs TOJS JOMycKa JIIi OCHOBHOTO OTBEPCTHSI B CHUCTEME
JOTMYCKOB W Tocaaok. [loye jmomycka miis cpelHero JwaMmeTpa Hapy)XKHOTO KOJjbla, T.e. Dm,
pacIoyioKeHO, KaKk M MOoJie JOMycKa OCHOBHOTO Bajla B CHCTEME JOMYCKOB M mocajok. Ilome
JIOTyCKa JJIT BHYTPEHHETO KOJIbIIa MOJIMMUIHUKAa dm pacroiokeHO B MUHYC OT HOMHHAJIBHOTO
pasmepa, T.e. «HA3 Tejlay Marepuaa.

Takum oOpa3om, T1OJie JIONyCKa OTBEPCTHS BHYTPEHHErOo KOJbIA MOJIINITHUKA
PaCIOJIOKUIIU OJJTHOCTOPOHHE OT HOMHHAJIA B «BO3AYX», @ HE B «TEJO JETaIN» (YTO MPUHSITO IJIs
OCHOBHOTO OTBEPCTHSI). B pe3yibTaTe coueTanue TaKoro MoJjs JOIycKa OTBEPCTHS MOAIMIUITHIKA C
MOJISIMU JIOTTYCKOB TUIIA M6 WM N6 COMPSATAaeMBIX BAJIOB JIa€T IMOCAJKK C HATSATOM, B TO BpeMs Kak
C OCHOBHBIM OTBEPCTHEM TaKWe TOJISI JOMYCKOB JIalOT TIepexo/iHble Tmocaaku. Jlius
MPUCOEAVMHUTENBHBIX pPa3MEPOB HAPYKHBIX KOJIEN MOJAIIUIHUKOB KAdeHHS OKa3aJoCh BIIOJHE
JIOCTATOYHBIM MCII0JIb30BAHUE CTAHJAPTHBIX MOJIEH JIOMYCKOB OTBEPCTHH KOPIYCOB B COUYETAHUU
C TPAAUIMOHHO DPACIOJIOKEHHBIM, HO OOJie€ Y3KHMM MOJIEM JIONyCKa Baja (Hapy>KHOIO KOJIbIlA
nogmumnHuka). IloBeilieHHble TpeOOBaHWS K TOYHOCTH TMPUCOEIUHUTEIBHBIX pa3MepoB
MOAIIMITHUKOB M B 3TOM cJiydyae MNPUBEIM K CTaHJAApTU3AIlMU JIOMYCKOB HApPY>KHBIX KOJIEIT
MOIIMITHUKOB, OTJIMYHBIX OT OOBIYHBIX JOMMYCKOB (110 KBAJTUTETaM) Ha TJIaJKHE BaIbIL.

JIns oOpa3oBaHUs MOCATOK € MOAIIAITHUKAMU KaueHUsl U3 OOIIEd CHUCTEMBI JIOIYCKOB U
MOCaJ0K 0TOOpaHa rpyIa mojied JOMyCKOB, T.e. OCHOBHBIX OTKJIOHEHWHA U KBaIUTETOB. [loTHBIN
nepeveHb 3TUX mnojed jgomyckoB npusesieH B ['OCT 3325-85. Jlomycku TpuCOEIUHUTENBHBIX
MMOBEPXHOCTEH OTBEepCTUH OOBIYHO HAa OJWH KBaJUTET Tpydee, YeM IS BaJIOB, T.€. TOYHOCTH
oTBepcTus Ha 60% MeHbIne, yeM y Bajia. OOBSICHIETCS 3TO TEM, YTO M3TOTaBJIMBATH U U3MEPSITH
OTBEPCTHE TPYJHEE U JIOPOXKE, YeM Ball TOTO K€ HOMUHAJIBLHOTO 3HAYEHUS, a XapaKTep MOCaJKU
ompejieNiseTcss He 3HAYCHHSMHU pa3Mepa OJIHOTO W3 COIPSATaeMbIX pa3MepoB, a Pa3HOCTHIO HX
pazmepoB. ['OCT 3325-85 pacnpocTpaHsieTcss Ha MOCaJ0YHble TOBEPXHOCTH BAJIOB U OTBEPCTUM
KOPITYCOB TOJ1 MOIIUITHUKHA Ka4eHUs, OTBEYAIOIIUE CIIETYIOIUM TPEOOBAHUSIM::

1- Banb! cTanpHEIe, CIUIONIHEIC WX MOJIBIE TOJICTOCTEHHEIE, T.€. ¢ OTHomeHneM d/do <
1,25, rie d — nmameTp Basia, do — AuMaMETp OTBEPCTHS B HEM.

2. Marepuan KopinycoB — CTajlb WJIH YyTYH.

3. Temmeparypa HarpeBa Mo JIMUIHUAKOB 1mpu padote — He Boime 100 °C.

Hasznauenue noneti oonyckogé 0na eana u omeepcmusi KOpNyca nNpu YCMAHOGKe
noowunHuxo6 xavenus. Ha BbIOOp mocajky MOIIMITHUKA KaueHUs BIMSET TUII, KJIACC TOYHOCTU U
reOMeTpUYECKHE pa3Mephl MOIIUITHUKA, BUJ HArPYKEHHUS KOJIbI[A MOAIMIUITHIKA KaUYeHUsI, PEKUM
ero padoTel. PaccMOTpUM TUIIOBBIE CXEMbI MEXaHU3MOB U OCOOCHHOCTH PAOOThI MOAUIUITHUKOB B
Hux (Puc. 2).

[lepBas TunoBas cxema. BHyTpeHHME KOJIblla HOITUITHUKOB BPAIIAIOTCSl BMECTE C BaJIOM,
Hapy’KHbBIE KOJIbIIa, YCTAaHOBJICHHBIE B KOPITyce, HeTOABWKHBL. PaguanbHas Harpy3ka P mocrossnaa
0  BEJIMYMHE M  HE  MEHSeT  CBOEro  IMOJIO)KEHUSI  OTHOCUTEIIbHO  KOpIyca.
B sToM ciydae BHyTpeHHEE KOJIHIIO BOCIIPUHUMAET pajidalibHYyI0 Harpy3ky P mocriemoBarelbHO
BCe OKPY)KHOCTHIO JIOPOKKM KayeHHUs, TaKOW BHUJ Harpy>Ke€HUsl KOJbIla Ha3bIBaeTCs
HUPKYJISIUMOHHBIM. HapyKHO€ KOJIBIIO0 MOAIIUITHUKA BOCIPUHUMAET PaIMaIbHYIO HArpy3Ky JUIIb
OTPaHUYEHHBIM YYAaCTKOM OKPYXKHOCTH JOPOKKH KaueHHs, TAKON XapakTep HArpyxeHus KoJiblia
Ha3bIBaeTCsi MECTHBIM. JIOpOKKM KauyeHUs BHYTPEHHHUX KOJel| MOJIIMITHUKOB HM3HAIKMBAIOTCS
paBHOMEpPHO, a HApy)XHBIX — TOJBKO Ha OrpPaHHMYEHHOM YyuacTke. [Ipw Ha3zHaueHMHM MOCa0K
MOJIIMITHUKOB Kay€HUsl CYIIECTBYET MPaBUJIO: KOJblld, HMEIOUIME MECTHOE HarpyKeHue,
YCTaHABIIMBAIOTCS C BO3MOXKHOCTBIO HX MPOBOPOTa € IeJibi0 Oo0Jiee PaBHOMEPHOTO H3HOCA
JOpOXKeK KadeHus. Eciu ais KoJiblla, KOTOPOE MCHBITHIBAET MECTHOE HArpy’KeHHWe, HazHayaroT
MOCAJKy € 3a30pOM, TO OCHOBHAsl OIACHOCTbH IS 3TOTO KOJIbLAa — YCKOPEHHBIH U3HOC JIOPOKKU
KaueHHs] B MecTe JeHcTBUS Harpy3ku. OJIHAKO €cliM 3TO KOJIBII0O HE 3a)XXaTo B OCEBOM
HalpaBJIEHUH, TO TOJI JEHCTBUEM BUOpAIMM M TOJTYKOB OHO IMOCTENEHHO IMPOBOpAYMBAETCS I10
MOCAJI0OYHON TOBEPXHOCTH, Ojarojaps 4emMy H3HOC JOPOXKKHM KadeHHUs MPOUCXOIUT Oolee
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paBHOMEpHO 10 Bcel OKPY>KHOCTH KOJibIla. PeKoMeH 1yeMble TOCaKu JIJIsl MOAIIUITHUKOB KJIacCOB
toyHoctu 0 u 6 nmpuBeeHbI B Ta0. 1.

Bropas TumoBas cxema. HapyxHble Kojblla TOIIIUITHAKOB BpaIIalOTCs BMECTE C
3y04yaThiM KoOJecOM. BHyTpeHHUE KOJIblla MOJIINIHUKOB, MOCAKEHHbIE HA OChb, OCTAIOTCS
HETOIBM>KHBIMUA OTHOCHUTEJIBHO Kopityca. PaguanbHas Harpy3ka P mocTosiHHA 1O BeJIMYWHE U HE
MEHSIET CBOETO IIOJIOKEHUSI OTHOCUTEIRHO Kopmyca. B 3ToM ciydae HapyXHOE KOJIBIIO
BOCIIPUHUMAET paJuajbHyI0 Harpy3ky P mocienoBarenbHO Bcel OKPYKHOCTBIO JOPOKKHU
KaueHHs, T.e. HUMEIOT UUPKYJISIUOHHOE HarpyxeHue. BHyTpeHHee KOJbIO MOJIIUITHUKA
BOCIIPUHUMAET PAJAUAIBHYIO HArpy3Ky JHUIIb OTPAaHUYEHHBIM YYaCTKOM OKPY)XKHOCTH JOPOKKHU
KadeHwus, T.€. UMEIOT MEeCTHOe HarpykeHue. [ KoJibiia, KOTOpOe MCIBITHIBACT MUPKYJISIITHOHHOE
Harpy>ke€Hue, Ha3HayaloT TMocaJKy ¢ HararoM. Hamuume 3a3zopa MexXay UUPKYISIUOHHO
Harpy>K€HHBIM KOJIBIIOM H TIOCAJOYHOW TOBEPXHOCTHIO JIeTalld MOXET TPUBECTH K €ro
MIPOBOPAYNBAHUIO C MTPOCKATB3bIBAHUEM TTOBEPXHOCTEMH, a CIIE0BATEIHHO K Pa3BAIBIIOBBIBAHUIO U
MCTUPAHUIO METaJlla JAETaId, YTO HEJIOyCTUMO. PexoMeHIyemMble MOCaaku /ISl TOAMUITHUKOB 0
1 6 KJIaCCOB TOYHOCTH MPUBEACHHI B Ta0 . 1.

Tpethst TUTIOBast cxema. BHyTpeHHME KoJiblla MOAMUITHUKOB BPAIatOTCsl BMECTE C BaJlOM,
Hapy>XHBIE KOJIbIla, YCTAHOBJIEHHBIE B KOpITyce, — HEMOABWXHBLI. Ha KonbIla AeHCTBYIOT 1Be
paauanbHble Harpy3kd, OJIHA TOCTOSHHA 10 BEJIMYMHE W TI0 HampaBjieHuto P, apyras,
IeHTpoOeKHas, Bpallfalolasicss BMecTe ¢ BajioM. PaBHojelcTBytomasi cuil P u coBepimaer
nepuoandeckoe KkosiebaTrebHOE JBWIXKEHHWE, CHMMETPUYHOE OTHOCUTENIbHO HalpaBJlieHUs
nevictBust cuibl P. Ha prc. 2 MTpUXOBBIMU JIMHUSIMU TIOKA3aHO TIOCIIEIOBATEIHLHOE IMOJIOKECHHE
AIIOPHI HArpYy>KEHHsSI HAPYKHOTO KOJbIA MOJINUIHUAKA HAa OTPAHMYEHHOM Y4YacTKe JOPOXKKHU
KaueHHs, KOTopas CMeIIaeTcsl cIlpaBa HaJleBO M MEHSETCS 10 BeJMYWHEe, TaKOH pexuM
Harpy>keHusl KOJblla Ha3bIBaeTcs KojebaTelbHbIM. BHYTpeHHee KOJBIIO0 BOCIPUHHMAET
CYMMAapHYIO paIAJIbHYIO Harpy3Ky MOCIeq0BaTENbHO BCEH OKPYKHOCTHIO JOPOKKU KaueHHs, T.€.
UMeeT IUPKYJsIIuoHHoe HarpyxkeHue. [locanku ciemayer BbIOMpATh Tak, YTOOBI KoJeOaTeIbHO
Harpy>keHHoe (Kak TpaBWJIO, BpaImiaroieecs) KOJBI0 MOAMUIHUKA OBLJIO CMOHTHPOBAHO C
HATATOM, HCKIIIOYAIOIUM BO3MOXKHOCTH TPOCKAIB3BIBAHUS HTOTO KOJBIIA IO COMPATaeMOM
MMOBEPXHOCTH Bajia MM OTBEPCTHSI B Kopiyce. [[pyroe KoibIlo TOro *e MOAIUITHUKA, €CITU OHO
Harpy»K€HO MECTHO, MOKET OBITh IOCa)XeHO ¢ 3a30poM. [Ipum Takom couyeTaHWH NOCaJ0K KOJIEI
OJIHOTO TMOJIIMIIHUKA YCTpaHSeTCSs ONACHOCTh 3aKJIMHUBAHUSI IIAPUKOB M3-3a UYPE3MEPHOIO
YMEHbIIIEHHUsI paJIdaIbHOTO 3a30pa.

Tabmuma 1. Ilocaaku NHIApUKOBBIX M POJIMKOBBIX PaIUaIbHBIX M YIOPHO-PaJHAIbHBIX
MOAIIAITHUKOB Kj1accoB 0 u 6.

BUJT KOJIbLIA BUJI HAIPYKEHHSI pPEKOMEH TyeMBbIE ITOCAIKH
LO/ n6, LO/ m6, LO/ k6, LO/ js6
HHIPKYIAPHOE L6/n6, L6/ m6, L6/K6, L6/ |6
iI;IJZTpeHHee KOJIBIIO, IIOCajKa Ha — LO/jsB, LO/ k6, LO/ g6, LO/ 16
L6/js6,L6/k6,L6/g6,L6/f6
Kosie0aTeIbHOe LO/js6,L6/|s6
LHpKyTHpHOE N7 /10, M7 /10, K7 / 10, P7 / 10
HADYKHOE KOJBIO, TOCATKA B N7/16,M7/16,K7/16,P7/16
KOPITYC MECTHOE H7/10,H7/16
KoJe0aTebHOe Js7/10,Js7/16

IPUMEYAHHS:
* PEKOMEHIYIOTCS IPH OCEBOM peryJupoBKe KOJEI[ paadalbHO-YIIOPHBIX ITOAIIUITHHKOB
* IIPH PEryJIUPYEMOM HaApy>KHOM KOJIBIIE C IUPKYJISIIMOHHOM HArpyXeHUEM pajuaibHO-yIOPHBIX
MOAIIUITHUKOB pekoMeHayroTcs nocaaku Js7/10 u Js7/16

* Ta0JIMIIa IaHa B COKpAICHUH
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L I:J'u' 154

Pucynok 2.

YTOoUHEHHBI BBIOOP MOCANOK C yYETOM pekuMa paboThl W pa3MepoB IMOIIMITHUKA
MIPOU3BOJUTCS B COOTBETCTBUU C pekoMmeHaarusmu, npuBeaeHabiMu B ['OCT 3325-85. Pexum
paboTtel noamumnauka kadenus mo ['OCT 3325-85 xapaktepusyeTcss pacue€THON JIOJITOBEYHOCTHIO
u otHomenueM P/C, rme P—okBuBaneHTHas Harpy3ka (ycllOBHAash TIOCTOSHHAs Harpyska,
oOecrieunBaroias TOT e CPOK CIIYKObI MOJIITUITHUKA, KaKOK JTOJKEH OBITh B JICMCTBUTEIHHBIX
ycaoBusix); C — JuHaMuYeckas Tpy30NOAbEMHOCTh (IOCTOSIHHAS pajualibHas Harpyska,
COOTBETCTBYIOIIAsI PACYETHOMY CPOKY CIIYKObI):

nerkuii pexxum padotet —  P/C <0,07;

HOpMaJTbHBIN pexuM pabotel — 0,07 < P/C <0,15;

TSDKEJIBIA pexkuM pabotel —  P/C>0,15.

PacuerHast 101roBeYHOCTh, COOTBETCTBYIOIIAS PEXKUMAM PAOOTHI:

Tspkenblid — ot 2500 1o 5000 u.
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HopMaiabHBIH — OT 5000 10 — 10000 u;

nerkuii —  6omee 10000 u.

JIst TOIITUITHUKOB HAKOOJIBIITYIO OMACHOCTh MPEJICTARISIIOT TaKWE MOTPEITHOCTH (OPMBI,
KaK KOHYCOOOpPa3HOCTh M OBAJbHOCTh, MOCKOJIBKY HMEHHO 3TH MOTPEUIHOCTH MPUBOIAT K
3HAYUTEJIBHOMY Tepepaclpe/leNIeHUI0 paJualibHOrO 3a30pa (YMEHBIIEHHUIO €ro BIUIOTh JO
MIOJTHOTO MCUYE3HOBEHUS B «HEOJIATONpPHUATHBIXY» cedeHUsx). Uem BwIme TpeOOBaHUS K TOYHOCTH
OMOp Ha MOJUIMIHUKAX KAUeHWUs] W BBIIIE KJIACC TOYHOCTH MOJAIIAITHUKOB, TEM JKECT4e
TpeOOBaHUS K TOYHOCTH (OPMBI COMPATAEMBIX C TOIIIMITHAKOM ITOBEepXHOCTeH. Tak s
MMOBEPXHOCTEH, COMpsIraeéMbIX C MOIIUITHUKAMHU KiiaccoB TOUYHOCTH N, 0 u 6, gomnyck ¢Gopmbl
(JToTyCcK MUIMHAPUYHOCTH WM 3aMEHSIOIINE €ro JIOMYCKHA KPYTJIOCTH M MPOQHUIS MPOJA0THLHOTO
CCUYCHMS) JIOJDKCH COCTaBJIATH He Oosiee 1/4 dWactm jdomycka pasMepa, JUIS TOBEPXHOCTEH,
COTIPSATAaeMBIX C MOAIMUITHAKAMH KJIacCOB TOYHOCTH 5 W 4.— He Oosee 1/8 wactm momycka
pasmepa, a JijIsl IOBEPXHOCTEH, COMPSATaeMbIX C IMOJIITUITHUKAMU Kjlacca TOYHOCTH 2, — He OoJiee
1/16 momycka pa3Mepa COOTBETCTBYIOIIEH MoBepXHOCTH. ClielyeT OTMETUTh, YTO OTpaHHYCHHS,
HaJIOXKEHHBIE CTaHJAPTOM Ha (OpMY MOBEPXHOCTEH, CONMPATAEMBIX C TOIIUITHIKAMH, MOTYT HE
COBMaaaTh coO craHAapTHBIMH jomyckamu (opmer mo ['OCT 24642-81. OmHako MOXKHO
corjlacoBaTh 3TH TPeOOBaHUS 3a CUET Y)KECTOUCHHS «PAcCUYETHBIX» JOMYCKOB JIO OJFKaMIImMX
CTaHJAPTHBIX 3HAUYEHHH, YCTAHOBJIEHHBIX B OOIIETEXHUYECKUX CTaHAapTaX.

Eme oaHa 0cOOEHHOCTH MOJIMUIHUKOBBIX MOCAIOK 3aKIIOYAETCS B TOM, YTO CTaHIAPT
peabSABISET OMpesesieHHble TpeOOBaHUS HE TOJBKO K IWJIMHJAPUYECKUM TOBEPXHOCTSIM,
compsiraeMbIM C TIOJAIMUITHUKAMUA, HO W K TNPHUBAJIOYHBIM IIJIOCKOCTSAM (OYypTHKU BaJloB W
3aIJIEUMKU  KOPITYCOB), B KOTOpBIE YIHUPAIOTCS TOPIBI HAPYKHOTO W BHYTPEHHETO KOJell
MOJIMUITHUKOB. Ha ATH TOBEPXHOCTH B COOTBETCTBHHM CO CTaHJIAPTOM HA3HAYAIOTCS JIOMYCKU
TOPIIOBOTO OMEHMS ¥ BBHICOTHBIE TTapaMeTpPhI MMEPOXOBATOCTH TOBEPXHOCTEH.

[IlepoxoBaToCTh TOCAAOYHBIX IOBEPXHOCTEH, COMPSATAEMBIX C KOJbI[AMHU IOITUITHUKA
JeTanei, 3aBUCUT OT JIMaMeTpa W KJjlacca TOYHOCTH moamunHuka. COOTBETCTBYIOIINE 3HAUYCHUS
nmapamMeTpoB Ra /i1 mocaioqHbIX TOBEPXHOCTEH BAJIOB, OTBEPCTUM M TOPIIOB 3aIJIEUUKOB BaJIOB U
KOPITYCOB TIPEJICTaBICHBI B Ta0JI. 2.

Tabmuma 2
HomunanbHble 1HaMETphI
Kitacesl TounocTn
[locagouHble MOBEPXHOCTH 10 80 mm  [80...500 mm
MOJIIUITHUKOB
Ra, Mmxm
0 1,25 2.5
Basnos 6,5 0,63 1,25
4 0,32 0.63
0 . 0 1,25 2,5
TBEPCTHUI KOPITyCOB 6.5.4 0,63 125
T 0 2,5 2,5
B 3aIJIEYMKOB BaJIOB U KOPILYCOB
OpLIOB 3aIlJIEYUKOB BAJIO OpILycO 6.5.4 125 25

CranmapT HOpMHPYET TaKKe TOPIIOBOE OMEHHE 3aIUICYMKOB BAJIOB U OTBEPCTUH KOPITYCOB
¥ OTKJIOHEHHUS OT COOCHOCTH ITOCAJI0OYHBIX TOBEPXHOCTEH MOIITHITHUKOB OTHOCHTEIBHO MX OOIIeH
ocu. JIOMycKM COOCHOCTH MOXHO 3aMEHHUTH JIONYCKAMHU paJHallbHOr0 OHEHHS TeX Ke
MOBEPXHOCTEH OTHOCUTEIBHO HMX OOIINEH OCH, C Y4eTOM TOIrO, YTO Ha T€ e IMOBEPXHOCTH
00s13aTeIbHO 3a/Iaf0TCSl JIOMYCKU IMIMHAPAIHOCTH, KOTOPBIE BMECTE C JIOIyCKaMH PaIHaIbHOTO
OWEHUs OTPAaHUYMBAIOT TAaKUE K€ OTKIIOHCHHUS, KaKWe OTPAHUYMBAIOT JIOITYCKH COOCHOCTH.

YcinoBHOE 0003HAUEHUE TTOAIMUITHUKA SIBJISIETCS OYCHDb TPOMO3JIKUM U COACPKHUT OOJIBIION
o0beM MH(pOpMAIMK O MHOTHUX CBOMCTBaxX IOJIIUIIHUKA. JTO 0003HAYCHUE COCTOMT U3 3HAKOB
OCHOBHOT'O YCJIOBHOT'O O0O3HAYCHHs M 3HAKOB, 0003HAYAIOIIMX JIOMOJHUTEIbHBIC TPeOOBAaHHUS K
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nomunmHuKy. OCHOBHOE YCJIOBHOE OOO3Hau€HHE MOJIINITHAKA B OOIIEM CilIydae COICPKHUT
CJIeIyIOIIMe MapaMeTpbl MOAIMIUIHUAKA: Pa3MEPHYIO CEpHUIO (CEpHUI0 JUAMETPOB U IIUPHUHBI) IO
['OCT 3378; tun u koHcTpykTHBHOE UcnionHeHue o 'OCT 3395; nmameTp oTBepcTusa. OCHOBHOE
yCcIOBHOE  O0O3HA4YeHHE  MOAIIUIHUKA  XapaKTepu3yeT €ro  OCHOBHOE  HCIIOJHEHHE.
JlomoTHUTENBHBIE JJaHHBIE O MOAIIUIIHUAKE COAEpXKaT CBEeIECHUS 00 OTIIMYMHU €ro OT OCHOBHOTO
UCIIOJIHEHUS U PACIIOJIAratoTCs CIpaBa U clieBa OT OCHOBHOI'O YCIIOBHOIO 0003HaueHus. OCHOBHOE
yCIIOBHOE 0003HAaYEHHE COCTOUT U3 CEMU 3HAKOB, XOTS B OTJEJIbHBIX CIydasX B HEM MOXET OBITh
7IBa, TPH WJIM YETHIPE 3HAKA.

Tema 4. HopMupoBaHue TOUYHOCTH BHYTPHAETAJbHBIX PA3MEPHBIX CBA3EH.
4.1 YrJioBble pa3mepbl

JI1st yTIIOBBIX pa3MEpoB, TaK ke KaK U JIMHEWHBIX, CYIECTBYIOT Psi/ibl HOPMAIIbHBIX YTJIOB.
OnHako B OTHOIIEHHH YTJIOB 3TO IMOHSTHE HCIOIB3YETCS 3HAYUTEIBLHO PEXe, MOCKOIBKY IMpHU
pa3paboTKe AJIIEMEHTOB JIeTajleil ¢ YIIIOBEIMHU pa3MepaMy 3HA4YeHHE yrila 4acTo IMOoJIydaeTcs 0o
pacdeTHBIM IMyTeM IS oOecTieueHus OINpeeIeHHBIX (YHKIUN pa3padaThiBaeMOil KOHCTPYKITUH
MeXaHu3Ma, JUOO0 OIpeessieTCss HEOOXOIUMBIM PACIOIOKEHUEM (PYHKIIMOHATBHBIX Y3JIOB.
[TosTOMY MJTs YTJIOBBIX pa3MeEPOB peske MPUXOIUTCS TOJIH30BAThCS MOHSATHEM HOPMAJIBLHOTO YIJIa.
B oTHOIIIEHNH YIIOBBIX pa3MePOB TaKKe MCIOJIb3yeTCs MOHATHE JI0MYCKa, aHAJOTUYHOE JOIYCKY
Ha JMHEWHBIH paszMep. JlomyckoM yriia Ha3bIBaeTCs pPa3HOCTh MEXJIy HaAUOOJIbIIUM U
HaUMEHBIITUM TIpeeIbHBIMUA  JIOITycKaeMbIMu ~ yriilamu. Jlomyck yria oOo3Hadaetrcss AT
(cokparieHre OT aHTJIMHCKOTO BeIpaxkeHuss Angle tolerance - yriioBoi J0IycK).

[Ipy HOpPMUPOBAaHMM TOYHOCTH YIJIOBBIX pa3MepoOB HE MPUMEHSETCS IOHSITUE
OTKJIOHEHHE», a MpeaycMaTpPUBAETCS, YTO JOIMYCK MOXET OBITh pPaCHOJIONKEH TMO-pa3HOMY
OTHOCHUTEJIbHO HOMUHAJIBHOTO 3HaueHus yria. J[omyck MoKeT OBITh PaclojioKeH B IUIFOCOBYIO
CTOpOHY OT HoMuHaidbHOro yria (+AT), unmu B mMunHycoByro (-AT), umm xe CUMMETPUYHO
oTHOcHTeNIbHO Hero (+AT/2). EctecTBeHHO, 4TO B IIEpBOM Cjydae HHJKHEE, a BO BTOPOM CiIydae
BepxHee OTKJIOHEHUS paBHBI HYJIIO, T.€. COOTBETCTBYIOT CIIy4asiM OTKJIOHEHUN Kak JIJIsi OCHOBHOT'O
OTBEPCTHS U OCHOBHOTO Bajla IIPH HOPMUPOBAHUN TOYHOCTH JIMHEUHBIX pa3MEPOB.

Oco0eHHOCTh M3rOTOBJICHHS M M3MEPEHMs YIVIOBBIX pa3MepOB 3aKJII0YaeTcs B TOM, UYTO
TOYHOCTH yIjla B 3HAYUTEIBLHONM MEpe 3aBUCHUT OT JUIMHBI CTOPOH, 00pasyromux 3ToT yroi. 1 B
MpoIlecce U3rOTOBJIEHUS JIeTallell U MPU X U3MEPEHUU YeM MEHbBIIE JJIMHA CTOPOHBI yIila, TeM
TpYJIHEE BBIOJIHUTH TOUHBIA Yyroa U TeM TPYyAHEEe ero TOYHO M3MepuTh. [Ipu oveHb NITMHHBIX
CTOpOHAX YTJIOB MOSBIISETCS MCKaKeHWe (OTKJIOHEHUE OT MPSMOW) JMHUM, 0O0pa3yroIuX YIoJl.
Ncxonas U3 aTux 0cOOEHHOCTEH YIIOBBIX pa3MepoB, IPU HOPMUPOBAHUU TPeOOBAHHUI K TOUHOCTHU
3Ha4YeHME JOIMYCKa yIJia 3aJaeTcs B 3aBUCUMOCTH OT JJIMHBI MEHbIIEH CTOPOHBI, 00pa3yrollei
yTOJ, @ He OT 3HAYeHMs] HOMUHAJILHOTO yrJa.

3HaueHue yria MOXHO BBIPa3UTh Pa3HbIMH CIOCOOaMH, MOITOMY NP HOPMHUPOBAHHUH
TpeOOBaHUN K TOYHOCTH 3HAYEHHUs JOMycKa BbIpakaeTcs mo-pazHomy (I'OCT 2908-81) u
UCI0JIb3YETCSl COOTBETCTBYIOLIEE 0003HAYCHHE yTJIa:

0. - HOMUHAQJIBHBIA Yo

e ATa - nonyck, BbIpaKeHHbII B paJluaHHON Mepe, U COOTBETCTBYIOLIEE EMY TOUHOE
3Ha4YeHUE B I'PALyCHON MEpE;

e AT 'a - monmyck, BeIpaXKeHHBIM B I'paJlyCHON Mepe, HO C OKPYIJICHHBIM 3HAYEHUEM 10
CPaBHEHHIO C PAIMAHHBIM BBIPAXKEHUEM;

e ATh - momyck, BeIpaKeHHBIN B IMHEWHOW Mepe JUIMHOUW OTpe3Ka Ha MEePIICHINKYIISIpe
K KOHILy MEHBIIIEl CTOPOHBI yIJIa.

CBsi3b MEX]y JOIYCKaMU B YTJIOBBIX U JIMHEWHBIX €IMHUIIAX BHIPAXKAETCS 3aBUCUMOCTBIO
ATh=ATa Li 103, rne ATh n3mepsiercs B MM, ATa - B Mpan; Li — qmHa.

['OCT 8908-81 yctanoBieHsl 17 psigoB TOUHOCTH, HA3BaHHBIX CTENEHSIMHU TOYHOCTHU (C 1
no 17). [lonsaTHe «cTemeHb TOYHOCTHY» HJSCHTUYHO IOHSATHUIO «KBAJTHTET», «KJIACC TOYHOCTHY.
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O6o03HaueHrne TOYHOCTH MPOU3BOJUTCS YKa3aHUEM YCIOBHOIO OOO3HAYEHHUs JOIyCKa Ha yroj U
creneHn TouHoctu, Hanpumep ATS, AT7. Panger monmyckoB, T.e. pa3HOCTH MEXAY JOILyCKaMu
COCETHUX CTelneHel, obOpa3oBaHbl C MOMOIIBIO Kodpduiumenta 1,6, T.e. ecin HEOOXOIUMO
MOJIYYHUTh JOMYCKU yria juisi 18-ro kBaauTera, KOTOPOro HET B cTaHaapTe, Hamo aomycku AT17
YMHOXHUTH Ha 1,6, a 1y nmomydenus ATO vago nomycku ATI paznenuts Ha 1,6.

Haubonpimast nimuHa cTopoHsl yria npunara 2500 MM, a nepBblii MHTEpPBaAJ JJIUH CTOPOH
naeTcst s pa3mMepoB A0 10 MM 6e3 ykazaHus HUXKHETO Tpejiea.

Hopmuposanue moynocmu KoHuweckux nogepxuocmeti. Pa3Mepbl KOHYCOB MOTYT
3a/1aBaThCs pazIMUHbIMU criocobamu. KoHuueckne MOBEPXHOCTU XapaKTEPU3YIOTCS YEThIPhMS
ocHOBHbIMU mapamerpamu D, d, L u o. Tpu W3 HHX He3aBHUCHMBIE, a YETBEPTHIH MOXKHO
BBIYMCIINTE. JIMHEIHBIE pa3Mepbl 3aJatoTcsl AUAMETPOM OOJIBIIOrO0 OCHOBaHMS D, nuameTpom
Majoro ocHoBaHus d U ATUHOW KOoHYca L, Mo KoTopoit 0OBIYHO MOHUMAETCS PACCTOSHUE MEXKITY
OCHOBaHUSIMH YCEUEHHOI'O KOHYCA.

VYroBbie pa3Mepbl KOHyca MOTYT YKa3bIBaThCsl HECKOJIBKUMHU BapUaHTaMH. YTOJ KOHYyca o
- YTOJ MeXJy oOpa3yIoIMMHU KOHYCAa B CEUYEHHM KOHYCA IIOCKOCTBIO, MPOXOJAIIEH depe3 och
KoHyca. YacTo BMecTO yrjia KOHyca YyKa3blBaeTCs Yroj HakJIoHa /2, T.e. Yrol Mexay
oOpa3yrolrei 1 0chl0 KOHYyca. YTJIBI KOHyCa U YKIIOHA 3aJ1af0TCs B TpaaycHoit mepe. Jlomyck yria
KOHyCa 3TO Pa3HOCTh MEXJy HAWOOJBIIUM M HAUMEHBIIUM MpPeeTbHBIMU (JIONYCKAEMBIMH)
yriiaMu Konyca. Jlomyck yria KoHyca MOKeT ObITh BhIpake€H B YIVIOBBIX enuHunax ATo wam
muHenbix eauaunax Td. Tlpum stom Td - momyck, oTHOcSIMCS TOJIBKO K YIIIy KOHyca H
BBIPQXXECHHBI B JIMHEMHOW Mepe KakK Pa3HOCTh AAAMETPOB HA 33JaHHOM PACCTOSTHUU MEXIY
CEYEHUSIMU KOHYCA MJIOCKOCTSAMH, MEePIIEHIUKYIISIPHBIMU K OCH KOHYCa.

J1J1st KOHYCOB JIOITyCK 3aJIa€TCsl Yallle BCEro B 3aBUCUMOCTH OT JUIMHBI oOpa3yroteid. Koraa
yToJ1 KoHyca HeOOJbIol (KOHYCHOCTh He OoJee 1:3, Momyck 3aaeTcsi B 3aBUCUMOCTH OT JITHHBI
KOHYca.

JInst cTaHIapTU30BAaHHBIX KOHUYECKUX COEAMHEHUN pa3Mephl KOHYCa YKa3bIBAIOT Halle
BCEr0 uepe3 MOHSATHE «KOHYCHOCTb». KoHycHocTh C - OTHOIIEHHE pa3HOCTH JIHaMETPOB
OO0JIBIIIONO U MaJIOTO OCHOBaHHS K aiauHe koHyca, T.c. C= (D -d)/ L =2 tg (a/2) . KonycHocTh
MO>KET OBITH 33/1aHa U KaK OTHOIIIEHHE PA3HOCTU AUAMETPOB JIFOOBIX JIBYX MOMEPEUHBIX CEUEHHUH K
PACCTOSTHUIO MEXKY STUMU CEUYCHUSIMU.

Pa3mepbl KOHMYECKHX MOBEPXHOCTEN JeTallel JOJKHBI COOTBETCTBOBATH OJIHOMY U3 PSJIOB
HOpPMaJIbHBIX KOHycHOCcTed oOmero HaszHaueHus mo ['OCT 8593-81. Ilomumo kKoHYCHOCTEMH
o011Iero Ha3HA4YEeHUS JIOIYCKAaeTCsd MPUMEHEHNE KOHYCHOCTEH crielnalibHOro Ha3HaueHus. K HuM,
HaIrpuMep, OTHOCSITCS KOHYChl HHCTPYMEHTOB:

1) unctpymentanbabie Konycel Mopse 0; 1; 2; 3; 4; 5; 6;

2) KOHYChl THCTPYMEHTOB IIpH pazMmepax MeHbiie Mop3se 1 ¢ konycHocThIO 1:24;

3) metpuueckue koHycol 4; 6; 80; 100; 120; 160; 200;

4) unctpymenTaibHble ykopodeHHble B7; B10; B12; B16; B18; B22; B24; B32; B45;

5) KOHYCHI IIMKUH/IEIeH U OMPaBOK (Ppe3epHbIX CTAHKOB (KOHYCHOCTD 7:24).

Kak BHIHO, KOHYCHOCTh MOKET YKa3bIBaThbCs B BUJe oTHouleHuss tuma 1:X, rme X -
paccTosiHue MKy MONEepPEeYHbIMU CEYEHUSIMU KOHYCA, Pa3HOCTh JUaMETPOB KOTOPHIX paBHa 1
MM. DTO CZENaHO JJIsi TOTO, YTOObI BBIPAKAaTh KOHYCHOCTh OTHOIIEHUEM IEJIbIX YHMCEN, a TaKxkKe
ISt ynoOcTBa u3mMepenus. Hanmpumep, i1 MeTpHYEeCKIX KOHYCOB, Y KOTOPBIX YroJl KOHyca paBeH
2°5I'51,1", konycHOCTBh BbIpaxkaeTcs kak 1:20, T.e. Ba CeUeHHS C Pa3HOCTBHIO JUAMETPOB 1 MM
OTCTOAT JIpYT OT apyra Ha 20 MMm.

B MammHocTpoeHnH MUPOKO IPUMEHSIFOTCSI KOHYCHI 110]] Ha3BaHueM «KoHyc Mop3ze» ¢
HoMepamu oT O (Hysp) 10 6. Hanbosnbinme quaMeTpsl y 9TUX KOHYCOB MPUOIU3UTENIHHO OT 9 MM
(Mopsze 0) 1o 60 mm (Mop3e 6), a yriibl KOHyca, XOTS U HEe OJJMHAKOBBI Y BCEX HOMEPOB KOHYCOB,
HO OJIU3KH K yriy 3°.

B cootBerctBuu ¢ 'OCT 25307-82 Cucrema A0MYCKOB U MOCAI0K JIJIsi KOHUYECKUX
COEIMHEHHU.
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KoHnueckoe coeJuHEHIE XapaKTepU3yeTcss KOHMYSCKOM ocaaKkoil U 0a30pacCcTOSHUEM
coeuHeHUs. B 3aBHCHUMOCTH OT crmoco0a pUKcaIuy B3aUMHOTO OCEBOTO TIOJIOKEHUS HAPYKHOTO
1 BHYTPEHHETO KOHYCOB ITOCAJIKH TOJIpa3AeIITIOTCs Ha:

- [Tocanku ¢ pukcarueii myTeM COBMEIICHHS KOHCTPYKTHBHBIX JICMEHTOB COINPATACMBIX
KOHYCOB: IIPH 3TOM CIIOCO0E (PUKCAIMK BO3MOYKHO ITOJIyUYEHHE ITOCAI0K C 3a30POM, ITEPEXOTHBIX H
¢ HatsroM (Puc.).
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- [locanku ¢ puxcanueii o 3aJaHHOMY OCEBOMY PacCTOSTHUIO Zpf MEKIAY 0a30BBIMU
IUIOCKOCTSIMU COIIPSITA€MBIX KOHYCOB; IIPH 9TOM cl1oco0e (puKcaluy BO3MOXKHO IOJIydeHHe
MOCaJIOK € 3a30pOM, NIEPeXOAHBIX U ¢ HaTsroM (Puc.).

e T ———

- Ilocanku ¢ @HKC&HHGI;'I I10 3aIaHHOMY OCCBOMY CMCHICHHIO Ea, COIIPATacMBIX KOHYCOB
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OT WX HAYAJIHHOTO MOJIOXKEHUS; TIPA 3TOM crtoco0e GUKCcaIiy BO3MOYKHO MOTyYSHHE TOCAT0K C
3a30poM u HatsiroM (Puc.).

i Mnrages ¢ axiopim G Noctann = wxradan

1 - KoHEeUHOE MOJIOKEHUE; 2 - HaYaTbHOe TOJI0KeHHe; 3 - HApY KHBIA KOHYC; 4 -
BHYTPEHHUU KOHYC

- Tlocaaku ¢ pukcanmeit Mo 3aJaHHOMY YCHIIHIO 3aIIPECCOBKH Fs, puiaraecMomMy B
HAYaJIbHOM TOJIOKEHHUH COTIPSATaeMbIX KOHYCOB; IIPH 3TOM cItocode prukcanuu BO3MOKHO
noJIydeHue mocajok ¢ Harsarom (Puc.).

1 - KoHeuHOe I0JIO’KEHUE; 2 - HAaYaJIbHOE MOJI0KEHHe; 3 - Hapy KHbII KoHycC; 4 -
BHYTPEHHUN KOHYC

J1J1st KOHYCOB YCTaHABJIMBAIOTCS CJIEAYIOLIUE BUAbI JOIMYCKOB:

JIOIYCK TUaMeTpa KOHyca;
JIOIIYCK yTJIa KOHYCa;
JOTIYCKH (hOPMBI KOHYCA;
® JIONMYCK KPYIJIOCTH U JIOMYCK MPSIMOJTMHEHHOCTH 00pa3yroIIei.

VYcTaHaBiaMBaloTCs JBa ClIoco0a HOPMUPOBAHUS JJOITYCKOB KOHYCOB.

Crioco0 1 - coBMecTHOE HOpMUPOBaHKE BCEX BUJIOB JIOIYCKOB JIOIYCKOM |p JuameTpa
KOHYca B JItoOOM cedeHuu. Jlomyck tq onpeenser nojie Jomycka KOHyca, OTpaHUYEHHOE JIBYMsI
IpeleIbHBIMA KOHYCaMH, MEK/Ty KOTOPBIMU JOJKHBI HAXOAUTHCS BCE TOUKU PEATBbHOM
MOBEPXHOCTH KOHYCA, U OTPAaHUYMBAET HE TOJIBKO OTKJIOHEHUS TUaMeTpa, HO U OTKJIOHEHUS yria
u popmel koHyca (Puc.).
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1 - peanpHas MOBEPXHOCTH; 2 - MOJIE JIOMyCKa KOHYca; 3 - HAMOOJIBITNHI TIpeIeTbHBIN
KOHYC; 4 - HAaMMEHBIINH TIPeJIeIbHBIA KOHYC

[Ipu HEOOXOAMMOCTH JOMYCK Tp MOXKET OBITH JOTIOJIHEH 0oJiee Y3KUMHU JIOTyCKaMU yTiia U
(GhOpMEBI KOHYCa; TIPH 3TOM BCE TOUKH PeaTbHOM MOBEPXHOCTH KOHYCA TAKXKe JOHKHBI HAXOUTHCS
B IT0JIE JIOTTYCKa OTPAaHUYCHHOM JABYMS MPEACTbHBIMU KOHYCAMHU.

Crioco6 2 - pazaenbHOe HOPMUPOBAHUE KaXK/IOTO BHJIA JOIMYCKOB; JOIycKa ps InaMeTpa
KOHYycCa B 33/TaHHOM cedeHHH, jonycka AT yria KoHyca, Jonycka TFRKPYTJIOCTH U
momnycka TrL IPSAMOJIMHEHHOCTH 00pa3yrolieit KoHyca.

B mocankax ¢ ¢pukcamnuei mo KOHCTPYKTUBHEBIM 3JIEMEHTaM | 10 33JaHHOMY OCEBOMY
PACCTOSTHUIO MEXTy Oa30BBIMU TIJIOCKOCTSAMHU COMPSATAEMBIX KOHYCOB JIOITYCKU KOHYCOB
MPEeANOYTHTETLHO HOPMHUPOBATh criocoboM 1. B 3Tux mocakax BeTMUMHBI 3a30POB UITH HATSTOB
3aBUCAT OT IPEIeTHHBIX OTKIIOHEHWH THaMETPOB COMPATAEMbIX KOHYCOB. OTKIIOHSHHS YT U
(hOpMEBI KOHYCa BIUSIOT Ha HEPABHOMEPHOCTH 3a30pOB WJIM HATATOB, a TAaK)Ke Ha JITTMHY KOHTAKTa
1 TIpU HEOOXOMMOCTH CMOTYT OT'PaHUYHBATHCS JTOTIOJTHUTEILHBIMU JIOTTyCKaMu yTiia Konyca AT
1 popmbl KoHYca Trr U TrL O0Jiee y3KUMU, YeM JIOMYCK Tp.

B mocankax ¢ ¢ukcarnuei 1mo 3aJaHHOMY OCEBOMY CMEIIEHUIO COTPSITaeMbIX KOHYCOB OT
WX HAYaJIBHOTO TOJIOKEHHS WJIH 110 33ITaHHOMY YCHIIHIO 3aIIPEeCCOBKH JOIMYCKH KOHYCOB
MPEeANOYTHTETFHO HOPMHUPOBAThH cltocoboM 2. B 3TuxX mocakax BETMUMHBI 3a30POB UJIN HATITOB
OTIpEJICIITFOTCS, B OCHOBHOM, YCJIOBUSMHU cOOpkr. Ha HepaBHOMEpPHOCTH 3a30pOB WIJIH HATSATOB H
Ha JUIMHY KOHTAKTa OKa3bIBAIOT BIMSHUE TOJIBKO JIOMYCKH yIJia B GOpMbI KOHYCA, a IOMYCKH
JaMeTpa BIUSIOT Ha 0a30pacCTOSIHUE COSAMHCHMS.

JlomycKku HecompsiraéMbIX KOHYCOB IPEANOYTUTEILHO HOPMUPOBATH CIIOCOOOM 2.

Tabmuna
Buyrpennue
Kpanurel Hapy>kHble kOHyCbI Iz/o }II)y bl
H'I(') nycka OCHOBHBIE OTKJIOHEHUS
D WIH

TDSdefghjskmnprstuszJsN
[Tons ponmyckoB

01 hol*  jsO1* HO1* JO1*
0 ho*  j<O HO*  JeO*
1 h1*  jsl* H1*  Jel*
2 h2* | j2* H2* | Jo2*
3 h3*  je3* H3*  Jo3*
4 ¥ hd js4 ki mh nd H4  Jet
5 g5 h5 js5 ki m5 n5 p5r5 s5 H5 = J5*
6 f6 g6 h6 js6 k6 m6 n6 p6 r6 6 t6 H6  Js6*
7 e7 {7 h7  js7 k7 m7 n7 s U7 H7  Js7*
8 d8 e8 f8 h8 jsB** K8** us x8 z8 H8 JB*
9 d9 e f9 h9 jsOr* Kor* HO  JeO** NO**
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10
11
12
13
14
15
16
17

h10%* js10%* k10**
h11** js11%* K11**
h12%* js12%* K12%*
h13* js13¢
h14* js14*
hi5* js15
h16* js16
hi7* js17

* - [OJIsl AOIYCKOB, HE MpeHa3HAYeHHBIE JIJISl TTOCAJIOK.
** - 1oJIsI TOMYyCKOB, TIpeJHa3HAUYECHHbIE, KaK TIPaBUIIO, TOJIHKO /I KOHMYECKUX MOCaI0K ¢
(duKcanmei 1mo 3aJJaHHOMY OCEBOMY CMEIIIEHUIO CONPSITraéMbIX KOHYCOB OT UX HAaYaJIbHOTO

IMOJIOXKCHHUS WUIIA 110 3aJaHHOMY YCHJIMIO 3aIIPpECCOBKH.

[Ipumeuanus:
1. Psinpl mosie#t 1onmyckoB, MpUBeJeHHBIE B Ta0JI. 1, SBIISIOTCS OrpaHUYEHUEM PSJIOB MOJIei
nomnyckoB u3 'OCT 25347-82 u NONOJHUTENHHO K HeMY cojiepKart 1moJis gonyckoB K8 , K12 u

N10, N12.

H10**Js10** N10**

H11** Js11*
H12%* Jg12*
H13* Js13*
H14* Js14*
H15*% Js15*
H16* Js16*
H17* Js17*

N11**
N12**

2. JIyist BHyTpEHHUX KOHYCOB ¢ HOMUHAIBHBIMHU JIMAMETPAMU JI0 3 MM BMECTO TOJEN JOmycKkoB N9
? N12 1omKHBI IPUMEHSTHCS COOTBETCTBEHHO 101 JoryckoB K9 |, K12.

Tabmuma MaTepBan

Hapy>KHBIX KOHYCOB

muametpoB D uim Ds, MM k8 k9
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Jlo 3
Cs.3

Ji0 6
Cs. 6
o 10
Cs. 10
1o 18
Cs. 18
1o 30
Cs. 30
10 50
Cs. 50
1o 80
Cs. 80
1o 120
Cs. 120
mo 180
Cs. 180
10 250
Cs. 250
1o 315

+14 +25
0 0
+18 +30
0 0
+22 +36
0 0
+27 +43
0 0
+33 +52
0 0
+39 +62
0 0
+46 +74
0 0
+54  +87
0 0
+63 +100
0 0
+72 +115
0 0
+81 +130

ITons momyckoB

BHYTPEHHUX KOHYCOB

k10 k11 k12 K9 N10 N11 N12
Hpe,[[CJ'IBHBIe OTKIJIOHCHUSA, MKM
+40 +60 +100 0 o* 0 o*
0 0 0 -25  -40 -60 -100
+48 +75 +120 - 0 0 0
0 0 0 - -48 -75  -120
+58 +90 +150 - 0 0 0
0 0 0 - -58  -90 -150
+70 +110 +180 - 0 0 0
0 0 0 - -70  -110 -180
+84 +130 +210 - 0 0 0
0 0 0 - -84 -130 -210
+100 +160 +250 - 0 0 0
0 0 0 - -100 -160 -250
+120 +190 +300 - 0 0 0
0 0 0 - -120 -190 -300
+140 +220 +350 - 0 0 0
0 0 0 - -140 -220 -350
+160 +250 +400 - 0 0 0
0 0 0 - -160 -250 -400
+185 +290 +460 - 0 0 0
0 0 0 - -185 -290 -460
+210 +320 +520 - 0 0 0



Cg. 315 0 0 0 0 0 - -210 -320 -520

1o 400 +89 +140 +230 +360 +570 - 0 0 0

Cs. 400 0 0 0 0 0 - -230 -360 -570

1o 500 +97 +155 +250 +400 +630 . 0 0 0
0 0 0 0 0 - -250 -400 -630

* [IpenenbHbIe OTKIIOHEHUS MPUBEACHBI I MoJiei JomyckoB coorBeTcTBeHHO K10, K11, K12.
4.2 TounocTh POPMBI OTJIETBHBIX MOBEpPXHOCTEH Aetanu [6.7.2, 6.1.5, 1. 4.4, 4.7]

Brusinue omxnonenuti oopmul u pacnonodxicenusi nOGepXHOCMel Ha Kayecmeo uz0enull

TodHOCTh TeOMETpUUECKUX MMapaMeTPOB JIeTallel XapaKTEPU3yEeTCss HE TOJIbKO TOYHOCTHIO
pa3MepoB €e 3JIEMEHTOB, HO U TOYHOCTBHIO (POPMBI U B3aUMHOTO PACIOJIOKEHHUS OBEPXHOCTEH.
OTtkionenust GOpMBI M pacIoNIOKEHHsI TTOBEPXHOCTEH BO3HUKAIOT B IIpoliecce 00paboTKH JeTajei
n3-32 HETOYHOCTH M JeopManuu CTaHKa, WHCTPYMEHTa W MPHUCIOCOOJICHUS; aedopmarun
o0pa0aTbIBa€MOro M3JEusl; HEPAaBHOMEPHOCTH MpHUIycKa Ha oOpaboTKy; HEOAHOPOJIHOCTH
MaTepuasa 3aroTOBKH U T.I1.

B  NOABMKHBIX  COEIMHEHHWSX OTH  OTKJIOHEHUS TMPUBOJASAT K  YMEHBIIEHUIO
M3HOCOCTOMKOCTH JeTajie BCIIEJICTBUE TOBBIIIEHHOTO Y/EIHHOTO JIaBJIGHWSI HAa BBICTyHaXx
HEpPOBHOCTEH, K HaApYIIEHUIO IUIABHOCTH XOJ/a, IMyMy W T.J. B HENOJBMXHBIX COEIUHEHUSIX
OTKJIOHEHUS (OPMBI M PACIIONOXKEHHUS IMOBEPXHOCTEH BBI3BIBAIOT HEPABHOMEPHOCThH HATATa,
BCIIEJICTBHE YEro CHUIKAIOTCS MPOYHOCTh COEJAMHEHMs, TE€PMETUYHOCTh U  TOYHOCTH
IEeHTpHupoBaHus. B cOopkax 3TH MOrperHOCTH MPUBOIAT K MOTPEITHOCTSIM Oa3upOBaHUs JIeTajei
JPyT OTHOCUTEIHHO ApYyTa, nedopmanusM, HepaBHOMEPHBIM 3a30paM, YTO BBI3BIBACT HAPYIICHHUS
HOPMaJILHOUW paOOThI OTJIEIBHBIX Y3JIOB U MEXaHU3MA B 11€JIOM; HalpUMep, MOAIUITHUKYA KadyeHUs
BeChMa YYBCTBUTEIIbHBI K OTKIOHEHUSM (OPMBI M B3aUMHOTO PACIOJIOKEHUS TMOCATOUYHBIX
IOBEPXHOCTEN.

OTkoHeHUsT (GOPMBI W PACIOJOKEHUS TIOBEPXHOCTEH CHIDKAIOT TEXHOJIOTHUECKHE
nokazarenu u3Aenuid. Tak, OHM CYIECTBEHHO BIUSIOT HA TOYHOCTh M TPYIOEMKOCTb COOpPKU H
MOBBIIAIOT 00BEM MPUTOHOUHBIX OINEpPaIlli, CHUKAIOT TOYHOCTh U3MEPEHUST Pa3MEPOB, BIIHSIOT
Ha TOYHOCTh 0a3UpPOBaHU AETAIN PU U3TOTOBJIEHUH U KOHTPOJIE.

Jlormycku ¢OpMBI ¥ pacHOJIOKEHUS] TOBEPXHOCTEU PpErIaMEHTUPYIOTCS CIIeIYIONTIMHI
CTaHJapTamH.

['OCT 24642-81. Jlomycku (popMBI U pacmosioKeHHs ToBepXHOCTEH. OCHOBHBIC TEPMUHBI
U OIlpeieNIeHUsI.

['OCT 24643-81. YucnoBbie 3HaYCHUS OTKJIOHEHUH (DOPMBI H B3AUMHOTO TTOJIOKECHHMS.

['OCT 25069-81. Heykazannsbie 10mycKd (DOPMBI B PACITOJIOKEHHS IIOBEPXHOCTEH.

['OCT 2.308-79. VYka3zaHue Ha 4epTexkax JOMYCKOB (OPMBI M  PacHoJIOKEHUs
IIOBEPXHOCTEN.

OcHognvle noHsamus

[Ipn ananmuze TOYHOCTH (POPMBI U OTHOCUTEIHLHOTO PACIIOJIOKEHHS DJIEMEHTOB JleTajeit
onepupyot cieaytomumu noustusimu ('OCT24642-81).

HomuHanbHass MOBEPXHOCTh - HAealbHAs MOBEPXHOCTh, pasMepbl W (opma KOTOPOi
COOTBETCTBYIOT 33/IaHHBIM HOMUHAJIBHBIM pa3MepaM U HOMUHaJIbHOU Qopme.

PeasibHasi mOBEpXHOCTh - MOBEPXHOCTh, OIrPaHUUUBAIOIIAS JI€Talb U OTACISIONas €€ OT
OKPYKaroIlIeH Cpebl.

[Ipodune - nwHUS mepecedeHHs] TOBEPXHOCTH C IUIOCKOCTHIO WM C 3aJaHHOM
MMOBEPXHOCTHIO (CYIIECTBYIOT MOHSTHUS PEaIbHOr0 M HOMHUHAILHOTO THpoduiieid, aHaIOrM4HbIC
MOHSITUSIM HOMUHAJIbHOW U peajIbHOM MOBEPXHOCTEH ).

HopmupyeMmblit yuyactok L - y4acTOK MOBEpPXHOCTH WM JIUHUU, K KOTOPOMY OTHOCUTCS
JOTTYCK (DOPMBI, JIOITYCK PACIIONOXKEHUS MIIH COOTBETCTBYIOIEE OTKIIOHEHHUE. Ec HopMupyembIii
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Y4aCTOK HC 3aJaH, TO JAOIIYCK HJIH OTKIIOHCHHC OTHOCHTCA KO BCeH paCCManHBaeMOﬁ
MMOBCPXHOCTU HWJIM TJIMHEC PACCMATPUBACMOI'O0 3JICMCHTA. Ecmu PAaCIIOJIOKCHHUEC HOPMHUPYEMOI'O
yY4acCTKa HE 3a/laHO, TO OH MOJKET 3aHUMAThb 000¢€ PAaCIIOJIOKCHHC B IIPCALCIIaX BCCIO 3JICMCHTA.
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Pucynox 1

[Ipuneraromass TOBEPXHOCTh - TOBEPXHOCTh, HUMeOIas (popMy HOMHUHAILHOMN
IMOBEPXHOCTH, COIIPUKACAIOIIASCSA C PEAIbHON MOBEPXHOCTHIO U PACIIOJIOKEHHAs BHE MaTepualia
JIeTalNu TaK, 4TOOBbl OTKJIOHEHUE OT Hee HamOoJiee yNaleHHOW TOUKH pealbHONW MOBEPXHOCTU B
Ipeiesiax HOpMUPYEMOT'O YUacTKa UMEJI0 MUHUMAIIBHOE 3HAYECHUE.

[Ipuneraromas MOBEpPXHOCTh MpPUMEHSETCS B KadecTBE 0a30BOM MpH  ONpeAesIeHUH
OTKIIOHEHUH (QOpPMBI ¥ pacloNOKEHUs. BmecTo mpuiierarmomiero »iIeMeHTa s OLEHKH
OTKJIOHEHUH (OpMBI WM PACIOJIOXKEHHS JIOMYCKAeTCs HCIO0JIb30BaTh B KadecTBe 0a30BOTO
AJIeMEHTa CPEJIHUN SJIEMEHT, WMo HOMUHAIBHYIO (GOpMYy H TPOBEICHHBIA METOIOM
HaUMEHBIINX KBAJApPaTOB IO OTHOIIEHHIO K peadbHOMY. baza - ajieMeHT jetanu (Wid
BBITIOJTHSIIONIEE TY K€ (PYHKIIUIO COUETAHHWE 3JIEMEHTOB), MO OTHOIIEHUIO K KOTOPBIM 3aaeTcs
JIOTTYCK PAaCIOJIOKEHHSI WM CYMMapHBIA JTOTYCK ()OPMBI U PACIOJIOKEHHS pacCMaTpPHBAEMOTO
AJIEMEHTA, a TAKXKE OINPEIEISIOTCS COOTBETCTBYIOINE OTKIOHEHUS.

OmxnoneHus u 00NYCKU hopmol

OtkiionenueM Qopmbl EF HazbBaeTcs oTkioHeHHE (QOpPMBI peaJbHOTO JJIEMEHTa OT
HOMUHAJILHON (pOpMBI, OIleHMBaeMOe HarOOJIBIITUM PACCTOSHUEM OT TOYEK PEealbHOIO JIEMEHTa
M0 HOpMajdM K TpuierammeMy dieMeHTy. HepoBHocTH, OTHOcsImuecss K IMepOXOBATOCTH
MOBEPXHOCTH, B OTKIOHEHHsS (opmMbl He BKIOYarOTcs. [Ipm wm3MepeHun ¢GOpMBI BIIMSHHUE
IEPOXOBATOCTH, KaK IMPABUJIO, YCTPAHSIETCS 3a CUET NPUMEHEHUS JOCTATOUYHO OOJIBIIOro pajnyca
U3MEPUTEIHPHOr0 HakoHeuHuKa. Jlomyckom ¢dopmbl TF Ha3biBaeTcss HauOoJbllee JIOMYyCKaeMoe
3HAYEHUE OTKJIOHEHUS (POPMHBI.

Buowi oonycroe popmut

Tabmuna 1. Buasl 10omyckoB, ux 0003HauYeHUE W M300pakeHne Ha YepTekax

Ne Bug gomycka u ero ooo3nauenue mo [OCT 24642-81 M300paKeHHe Ha
yepTexe
1 |momyck munuHapUYHOCTH TFZ H
2 momyck kpyriocta TFK ()
5 JIOTyCK npoduias TPOJOIBHOTO  CEUEHUS  IHIMHIAPUYECKOU —_—
noBepxHocTH TFF o
4 nomyck miockoctHocTu TFE 7

S |momyck npsimosiHeHoctu TFL
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YucnoBblie 3HAYCHHS JTOMTYCKOB B 3aBUCUMOCTH OT CTEIICHH TOYHOCTH npuBeeHbl B [OCT
24643-81. BriGop TOIyCKOB 3aBUCHT OT KOHCTPYKTHBHBIX W TEXHOJIOTHYECKHUX TpeOOBaHW W,
KpOMEe TOro, CBs3aH C JOIyckoM pasmepa. llone momycka pasMepa JUIsl CONpPSTacMBIX
MOBEPXHOCTEW OTpaHUYMBACT TakKe M JIFOObIe OTKIOHEHHS (OpMBI Ha JMHE coenuHeHus. Hu
OJIHO W3 OTKIOHCHHHA (OPMBI HE MOXET IPEBBICHTH JOIMYycKa pasmepa. Jlomycku Qopmer
HA3HAYAIOT TOJIBKO B TEX CIIy4asX, KOTJa OHH JIOJDKHBI OBITh MEHBIIIE JIOITycKa pa3Mepa.

Tabnmma 3. [Ipumeps! HaHECceHUS TOTYCKOB (POPMBI U pacnoiiokeHus Ha yeptexxe o ['OCT 2.308
-79

[IPUMEP HAHECEHHUs JOIyCcKa Ha 4YepTexe
nol'OCT 2.308 - 79

I,ZIOHYCK " OTKJIIOHCHHUC OT MUIIMHAPUIHOCTH

H306pa>1<eHHe JOITyCKa U OTKJIOHCHUA

i
_ _ J"Eu'tu'm.:u. liu.n-l!n_'
! - Pt masee.
“ = T DS S GO
Frp Relel

T SRV (uriiied DN o T =0

IOIYCK U OTKJIOHEHHE OT KPYTIOCTH
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1
IILOHYCI( 1 OTKJIOHEHHUE TIPO(HIIS IMPOJOIHHOTO CeUCHUS
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[Ipumepsl Ha3zHaueHUsS JOMYCKOB (DOPMBI, PEKOMEHJyeMble CTEIeHH TOYHOCTH |
COOTBETCTBYIOIINAE UM CITOCOOBI 00padOTKH YKa3aHbI B TAOJIHUIIE .

Omxionenus u 0ONYCKU pAcnoioHCeHUss NO8epXHOCmell

OTtkiioHeHneM pacnoyiokeHuss EP Ha3pBaeTcs OTKIIOHEHHE pPEATBHOTO PaCIOJIOKEHUS
paccMaTpuBaeMoOro JJIEeMEHTa OT €ro HOMHUHAIBHOTO pacrnojiokeHus. llonx HOMUHATHHBIM
MOHUMAETCSI  PACTOJIOKEHHE, OmNpeneieMoe HOMHWHAIBHBIMA JIMHEHHBIMA W YTJIOBBIMH
pasmepamu. JJisi OIIEHKH TOYHOCTH PACIIOJIOKEHUsI MOBEPXHOCTEH, KaK MpaBUIIO, HAa3HAYAIOT
6a3pl. JlomycKkoM pacmoJioKeHUs Ha3bIBaeTCs TpeJiesl, OTPAaHUYMBAIOIINN TOMTycKaeMoe 3HaYeHHe
OTKJIOHEHUS PACIIOIOKEHUS TTOBEPXHOCTEH.

[Toe momycka pacmnosyioskeHust TP - 00iacTh B MPOCTPAHCTBE WIIM 3aJaHHOHN IIOCKOCTH,
BHYTPU KOTOPOH JOKEH HAXOJIUTHCS MPIJICTAIONINA 3JEMEHT WM OCh, IEHTpP, IUIOCKOCTH
CUMMETpUHU B MpejiesiaX HOPMUPYEMOTr0 ydacTKa, IIUpPUHA UK JIMaMeTp KOTOPOM ompeensercs
3HAUYEHUEM JIOYyCKa, a paclojOKEHHWE OTHOCHUTEIBbHO 0a3 — HOMHUHAJIBHBIM pPAaclojIOKeHUEM
paccMaTpUBaeMOro dJIeMeHTa.

Buowt oonyckoe pacnonosrcenus

B TtaGnuiie mpuBesieHbI JOMYCKH, OTPAaHUYUBAIONINE OTKJIOHEHHUS PACIONOKEHHUS MEKITY
MUAJIMHAPAICCKUMH U TIOCKUMH OBepXHOCTSIMHU. OTleHKa BETHYMHBI OTKJIOHSHHSI PACTIOIOKCHHS
MPOU3BOJIUTCA IO PACHOJIOKEHUIO TMpPUJIETalolleld MMOBEPXHOCTH, MPOBEICHHOW K peallbHOU
MMOBEPXHOCTH; TaKUM 0Opa3oM MCKIIIOYAIOTCS W3 PAacCMOTpeHHs OTKIOoHeHUs (popmbl. B rpade
[Ipumeuanus (cM. Tabi.) yka3aHbl JOIYCKH, KOTOPbIE MOTYT Ha3zHayaThCs JIMOO B PauyCHOM,
00 B JAMaMETpabHOM BBIpaKeHHsIX. [IpM HaHeCEHWH STHUX JOIMYCKOB HA YEpTEKax CIeIyeT
YKa3bIBaTh COOTBETCTBYIONIMI 3HAK MEpe] YUCIOBBIM 3HAYEHHEM JommycKa. YHcoBble 3HAUYCHUS
JIOTTYCKOB B 3aBUCUMOCTHU OT CTEIIEHU TOUHOCTH JaHbl B TAOJHUIIE .

Ta6muna 4. Buasl 101yckoB, ux 0003HaUE€HUE U N300paKeHHe Ha YepTekax

| [rrockocts IIUJTAHD
BUJT jonycka | oo BU/I JI0ITycKa
pacIOJIOKEHHUS, ['OCT - If [IPUM. [PaCIIOI0KEHUS, ['OCT [m306paxkenue [IpuM.
24642-81 N 24642-81

1 [mapasuienbHoctd TPA !
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T [mepnenaukyisspaoctd TPR | L

0

¢ [maxnona TPN P

K

o T

C S ’

N cummeTpuuHocT TPS /2

b

napayiensHocTH TPA ' $?$ JICIIBHOCTH ocer| gy

1 [TEPIICH MKy ASPHOCTH TPR | L nepekoca oceit TPAY I

1 lgakiona TPN = nepreHuKysipaoct TPR| L

1

"cummerpuunocta TPS =i~ i HakJioHa TPN =

H T/2

Alnosunmonnsii TPP T 9, R |coocnoctu TPC Q 2, R

p
HO3UIHOHHEIH TPP RS e, R
nepeceuenus TPX 4 T,T/2

Ta6J'II/I]_Ia 5. ypOBHI/I OTHOCHUTEJILHOMN FGOMeTpI/I‘IEECKOﬁ TOYHOCTHU U COOTBCTCTBYIOIIHUEC UM CTCIICHU
TOYHOCTHU (I)OpMBI MUWIHHIPUICCKHUX HOBerHOCTeﬁ 2

KBamureTs JONycKa | YpOBHU reoMerpudeckoi | CTeneHW TOYHOCTH 1O TaOJI.
pasmepa TOYHOCTH I'OCT 24643-81
4 A 3
B 2
C 1
5 A 4
B 3
C 2
6 A 5
B 4
C 3
7 A 6
B 5
C 4
8 A 7
B 6
C S
9 A 8
B 7
C 6
10 A 9
B 8
C 7
11 A 10
B 9
C 8
12 A 11
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B 10
C 9

Cymmapnvle 00Ny CKU U OMKIOHEHUsL YOPMbL U PACNOJIOHCEHUSL NOBEPXHOCNE.

CymmapsabIM  OoTKJIOHEeHHEM ¢GopMbl U pacrionoxeHuss EC Ha3pBaeTcsl OTKIIOHEHHE,
SIBJIFOIIEECST PE3YJIbTaTOM COBMECTHOTO TIPOSIBIICHHUS OTKJIOHCHHS (OPMBI W OTKJIOHEHUS
PacIoIOKEeHUs pacCMaTPUBAEMOM TOBEPXHOCTH WJIM PAacCMaTPUBAEMOTO MPOQHIISE OTHOCUTEIBHO
0a3. [lone cymmapnoro gomycka Gopmbl u pactosoxeHus T C - 3To 001acTh B IPOCTPAHCTBE HITH
Ha 3a/JIaHHOH ITOBEPXHOCTH, BHYTPH KOTOPOH JOJKHBI HAXOJHUTHCS BCE TOUYKH pPeaThbHOM
MMOBEPXHOCTH WM pealibHOro mpoduisi B Mpejesiax HOPMUPYEMOIro ydacTka. IJTO IMojie UMeeT
3aJlaHHO€ HOMUHAJIBHOE MOJIOKEHHE OTHOCUTEIIHLHO 0as3.

Tabnuia 6. Buibl cyMMapHBIX JJOIYCKOB, MX 0003HAUEHUE U N300paKeHNE Ha YepTexKax
Ne BHI JToirycka u ero ooozHadeHnue mo 'OCT 24642-81 n3o0paxeHne Ha YepTeke

1 nomyck TopueBoro ouenust TCA J,-"'"

2 JIOTYCK ToJiHOTO ToprieBoro oueHus TCTA .-"f _ ,.."'r
3 nomyck paguanbHoro ouenust TCR r_.-"'"
4 JIOITYCK TOJTHOTO panuaibHoro ouenus TCTR .-"f . ,.."'r
5 JIONTyCK OMeHus B 3aJJaHHOM HarpaBienun | CD J.-"'"

6 noryck ¢popmbl 3aaaHHOr0 Tipodutst TCL

7 JOMycK (opMBI 3a1aHHOM moBepxHOCTH T CE N

YucnoBsle 3HAUEHUS JOMYCKOB (POPMBI, JIOITYCKOB PACIIOIOKEHHUS M CYMMapHBIX JOITYCKOB
(bOpMBI U PACIIONOKEHHS TOBEPXHOCTEH TOJKHBI COOTBETCTBOBATH YKa3aHHBIM B TalI.7.

Tabnumna 7
MKM

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
10000 | 12000 16000 - - - - - - -

3asucumvie u Hezagucumvie OONYCKU

Jlomycku pacrosiokeHuss Wik (OpMBI MOTYT OBITh 3aBUCHMBIMU FJIM HE3aBUCHUMBIMHU.
3asucumolii 0onyck — 3TO TOMYCK PacIioIOKEeHUs WK (OPMBI, YKa3bIBaeMbIli Ha YepPTEKE B BHUJIC
3HAQYEeHMs, KOTOpPOE€ JOMYyCKAaeTCsl MpEBbIIIaTh Ha BEJIUYUHY, 3aBUCSIIYI0O OT OTKJIOHEHUS
JEUCTBUTEIIBHOTO  pa3Mepa pacCcMaTpUBAaEMOTO DJJIEMEHTa OT MaKCuMyMma MaTepuaa.
3aBUCHUMBII JIOMYCK - IEPEMEHHBIN JIONYCK, €r0 MUHUMAIHbHOE 3HAaUYE€HHUE YKa3hbIBACTCS B YEPTEKE
1 JOITYCKAeTCs MPEBBIMATH 3a CUET U3MCHEHUS pa3MepOB paccMaTpPHBAEMBIX JIEMEHTOB, HO Tak,
4yTOOBI UX JIMHEWHBIE pa3Mepbl HE BBIXOJUIIU 3a MpeJeibl MPEANUCaHHbIX JIOMYCKOB. 3aBUCUMBIE
JIOTIYCKH  PacIoOJIOXKEHHUs, KaK IMpaBWJIO, Ha3HAYalOT B TeX Ciydyasx, Korja HeoOXO0JauMO
oOecrieunTh COOMpPAEMOCTh JIeTallel, COMNPSATAIOMUXCS OJHOBPEMEHHO I10 HECKOJIbKUM
MOBEPXHOCTSIM. B OTHenpHBIX cllydasX NpH 3aBUCUMBIX JIOMYCKax HMEETCS] BO3MOKHOCTh
nepeBecTd JieTalb W3 Opaka B TOJHBIE TMYTeM JIONOJHUTENBHOW 00pabOoTKH, Hampumep,
pa3BepThIBaHUEM OTBepcTHi. Kak mpaBuiio, 3aBUCUMEBIE JOMYCKH PEKOMEHYeTCs Ha3HadaTh JJIs
TE€X OJJIEMCHTOB JeTalei, K KOTOPBIM IPEIBSIBISIOTCS TOJBKO TpeOOBaHHS COOMPAEMOCTH.
3aBUCHUMBIC JIOMYCKU OOBIYHO KOHTPOJUPYIOT KOMIUIEKCHBIMU KaJMOpaMu, KOTOpBIE SIBJISIFOTCS
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MPOTOTUIIAMH COMPSATAEMBIX JleTajell. DTU KalIuOphl TOJIBKO MPOXOJIHBIE, OHU TapaHTUPYIOT
OecrpuroHo4Hyro cOopky u3aenuid. [Ipumep Ha3HaUeHUsT 3aBUCUMOTO JIOMyCKa MPUBEJIEH HA PUC.
2. bykBa M moka3bIBaeT, 4YTo AOIYCK 3aBUCHUMBIM, a croco0 yKa3aHHs - 4TO 3HAUYEHHE JOIyCKa

COOCHOCTH MOYKHO IIPEBBIIIATH 32 CUET U3MEHEHHUSI pa3MepPOB 000UX OTBEPCTUM.
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N3 pucyHka BUIHO, UTO MPHU BBITOTHEHUU OTBEPCTUH C MUHUMAJILHBIMU pa3MepaMu MpeJieTbHOe
OTKJIOHEHHE OT COOCHOCTH MOKET OBITh He OoJiee. [Ipu BhIOTHEHUN OTBEPCTUI ¢ MAaKCUMAIBHO
JOMYCTUMBIMH pa3MeEPaMU 3HAUYECHHE MPEJIETLHOTO OTKJIOHEHHUSI COOCHOCTU MOXKET OBITh
yBennueHo. Hanbouibinee npeienbHOe OTKIOHEHUE PACCUUTHIBAETCS 10 (opMyIie:

EPCmax = EPCmin + 0.5 D (T1 + T2 ); EPCmax = 0.005 + 0.5 D (0.033 + 0.022) = 0.0325 mm

JInst 3aBUCHMMBIX JIOMTYCKOB BO3MOKHO HAa3HAY€HUE B YepTeKax UX HYJIEBBIX 3HAUCHUH.
Takoil cnoco0 yka3aHHsl JOIYCKOB O3HAUAET, UTO OTKJIOHEHUS JOMYCTUMBI TOJIBKO 3a CUeT
WCIIOJIB30BAHMS YACTH JIOITyCKa HA pa3Mep AJIEMEHTOB.

He3aBucumplii J0mMycK - 3TO JIOMYCK PacHoOJIOKEHUS WM (OpPMBI, YHUCIOBOE 3HAYEHUE
KOTOpPOI0 MOCTOSSHHO [JI1 BCE€U COBOKYIHOCTHU JE€TajJe€ U HE 3aBUCUT OT JACUCTBUTEIIBLHBIX
pa3MepoB paccMaTpUBAEMBIX TOBEPXHOCTEM.

Ykasanue oonyckoe gpopmoer u pacnonodicenus nosepxnocmeil Ha Yepmedicax

1. Jomycku GopMBI U pacioyIOKeHHs IOBEPXHOCTEN YKa3bIBAIOT HA YEPTE)KaxX yCIOBHBIMU
0003HAaYEHUSIMU. YKa3aHUE JOMYCKOB (OPMBI M PACIOJOKEHUS TEKCTOM B TEXHUYECKUX
TpeOOBaHUSX JAOMYCTUMO JIMIIIb B TEX CIy4asX, KOIrja OTCYTCTBYET 3HAK BUJA JOIYCKa.

2. Ilpm ycnoBHOM o00O3HAaUE€HUH JaHHBIE O JOMycKaX (OpMBI W PACHOIOKEHUS
MOBEPXHOCTEH yKa3bIBAIOT B MPSMOYTOJIbHON paMKe, pa3/ieIeHHON Ha 4yacTu (puc. 1):

* B [IEPBOM 4YaCTH — 3HAK JIOMYCKa

* BO BTOpPOM YacTW — YHUCJIOBOE 3HAYEHUE JIONYCKa, a MPU HEOOXOJUMOCTH U JJIMHY
HOPMHUPYEMOTI'0 y4acTKa

* B TPEThEH U MOCIEAYIOIUX YacTsX — OykBeHHOe 0003HaueHue 0as;

4. PamMky peKkOMEHJyeTCs BBINOJHATh B TOPU30HTAIBHOM MOJI0KeHUH. [lepecekaTh paMKy
JIOTyCKa KaKUMU-TUOO JTMHUSIMU HE JI0MTYCKaeTCsl.

5. Ecnu monmyck OTHOCHUTCS K OCH WM K IJIOCKOCTH CHUMMETpPUHU, TO COEAMHUTENbHAs
JIMHUS JI0JKHA OBITh MPOJOJDKEHUEM pa3MepHOM yimHuu (puc. 2, a). Ecnu ke OTKJIOHEeHUe Wiu
0a3a OTHOCSITCSI K IOBEPXHOCTH, TO COEUHUTEIbHAS JIMHUS HE JJOJKHA COBIAJIaTh C pa3MEPHO.

6. Ecu pa3mep aiieMeHTa yke yKa3aH, pa3MepHasi JMHUS JOJIKHa ObITh 0e3 pa3Mepa, u ee
paccMaTpuBalOT KaK COCTABHYIO YacTh YCIOBHOTO 0003HAUYEHHUS JIOMYCKA.

7. HucmoBoe 3HauYEHUE JIOMYCKAa JEHUCTBHUTENIBHO JUIsI BCEH MOBEPXHOCTH WM JUIMHBI
AJIEMEHTA, €ClId He 3a/laH HOPMUPYEMBI yUacTOK.

79



8. Eciu 1111 0IHOTO 3JeMeHTa HeoOX0IMMO 3aJ1aTh JIBa Pa3HbIX BUJA JIOMYCKa, TO PaMKHU
JIOIyCKa MOXHO OOBEJUHSATH U pacioyiaraTh UX TakK, Kak MoKazaHo Ha puc 2. ba3bl o603HavaoT
3aUEpPHEHHBIM TPEYTOJBHUKOM, KOTOPBIM COEIMHSIOT MPH MOMOINUA COCTUHUTEIHHON JIMHUH C
paMKO# JOTTyCKa WJIM paMKOW, B KOTOPOM yKa3bIBalOT OYKBEHHOE 0003HaUeHHEe Oa3kbl.

10. Ecimu Her HeoOXOAMMOCTH BBIACNATH Kak 0a3y HU OJHY U3 IIOBEPXHOCTEH, TO
TPEYTrOJbHUK 3aMEHSIOT CTPEIKOH.

11. JluHeiliHble M YIJIOBBIE pa3MEpPhl, OMpPEAEISAIONINe HOMHHAIBHOE paCIOJIOKEHHE
AJIEMEHTOB, OrpaHUYMBAEMbIX JIOMYCKOM pACIIOJIOKEHHMs, YKa3bIBalOT Ha 4YepTexkax B
IPSMOYTOJIbHBIX PaMKax.

12. Ecam momyck pacrosoxeHust wid ¢GopMbI He YKa3aH KaK 3aBUCUMBIN, TO €ro CUATAIOT
HE3aBUCHMBIM.
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3nak M nomemaror:

* TIOCJI€ YHWCIOBOTO 3HAYEHMs JIONYCKA, €CJIM 3aBUCHMBIA JIOMYCK CBs3aH C
JICCTBUTENBHBIMU Pa3MepaMU pPacCMaTpPUBAEMOTO JIEMEHTA;

* nocie OyKBeHHOro o0Oo3HaueHus: Oa3bl wiM 0e3 OyKBEHHOIo O0O3HAuYeHUs B TpPETbeid
YacTH paMKH, €CJIM 3aBUCHUMBIHA JIOMYCK CBsI3aH C JIEUCTBUTEIBHBIMH pa3MepaMu 0a30BOIo
JJIEMEHTa;

* [IOCJIE YHMCJIOBOTO 3HAYEHHUS JONMycKa W OYKBEHHOro 0003HaueHHs Oa3bl WM 0e3
OYKBEHHOr0 O0O3HAuUEHHUs, €ClId 3aBUCHUMBINA JIOMYCK CBSI3aH C JIEUCTBUTEIBHBIMU pa3MepaMu
paccMaTpuBaeMoro u 6a3o0BOro 3JIeMEHTOB.

Jlonycku ¢popmubi u pacnonodcenus nosepxnocmeii demaineti N00 NOOUUNHUKY KAYEHUS.
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B Hacrosiee BpeMs MOAIMMUATTHAKYA Ka9eHUS SIBIISTFOTCS OCHOBHBIM BHJIOM OTIOP B MaIlldHAX.
B st1oit cBsi3u ocobOoe 3HaueHWE MPHOOpETaeT ONTUMAbHBIA BBHIOOP JOIYCKOB PACIOJIOKEHHUS
MMOBEPXHOCTEH, MpeaHA3HAUYEHHBIX I YCTAaHOBKH TOJIIITUITHAKOB KadeHUs. B3auMHBIN mepekoc
BHYTPEHHETO W HAPYXXHOTO KOJICI[ MOAIIUITHAKOB BBI3BIBAET TOSBJICHAE JOMOJTHUTEIHLHOTO
COIPOTHBIICHUSI BpallleHHIO Baia. YeM OoJiblie 3TOT HEpeKoc, TeM OoJibllle NOTEPU HHEPrUuu U
MEHBIIE CPOK CIYXObl moamumHuKoB. CyMMapHBI yrosl B3aUMHOTO TepeKoca KOJIel|
noamunHuKa (puc.3) B OOIeM ciIydae COCTOMT W3 psjia YIJIOB, BBI3BAHHBIX OTKJIOHEHHUSMHU
pacmosio’keHus 0a30BBIX AIIEMEHTOB JeTalIeH:

0= =01+ 02 + 03 + 064 + 05
rie Oz — cyMMapHBIA JOIYCTUMBIA yroJl B3aMMHOIO MepeKoca KOJIell MOAIUITHUKOB KaueHus,
peKOMEeH TyeMble 3HaueHus yria, yctanoBiaeHHbie [OCT 3325-85.

01 — yroy, BBI3BBaHHBIA OTKIOHEHHWEM OT COOCHOCTH IIOCAJOYHON MOBEPXHOCTH Bayia
OTHOCHUTEJIBHO 00IIIe# ocH;

0 2 — yrou, BeI3BaHHBIN OTKJIOHEHHUEM OT MEPIEHIUKYIISIPHOCTH 0a30BOTO TOpIIA Bajla WA
JieTasiell, yCTaHOBJICHHBIX Ha HEM, OTHOCUTEIIBEHO 00T OCH TOCaJ0UHBIX TOBEPXHOCTEH Baja;
JIOIYCTUMBbIE 3HAUEHHMSI yIila U COOTBETCTBYIOIIME MY TOPLIOBbIe OneHus, ycranoBieHHble [ OCT
3325-85

0 3— yron mnpormba JMHWUM Baja TIOJ JIEWCTBUEM Harpy3ku); 3HaA4YeHHE YyrIJja
PacCUUTHIBAETCS TIO COOTBETCTBYIOIUM (OPMYIIaMm;

0 4 — yroJ1, BEI3BaHHBIN OTKJIOHEHHUEM OT COOCHOCTH MOCA0YHOM MOBEPXHOCTU OTBEPCTHUS
OTHOCHUTEJILHO OOIIEH OCH OTBEPCTHUH;

0 5 — yroJ, BEI3BaHHBIN OTKIOHEHHEM OT MEPHEHANKYIIPHOCTA 0a30BOTO TOPIIA KOpIyca
OTHOCHUTEJIBHO OOIIEel OCH; JOMyCKaeMble 3HAYEHUs yria U COOTBETCTBYIOIIHME €MY TOPILIOBBIE
ouenus, ycranopinenubie [OCT 3325-85
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B ofmeM ciydae cuHTE3 HOTpEIIHOCTeH JOKEH MPOBOJUTHCS, O€3yCIOBHO, C YUETOM
BEPOSITHOCTY BO3HMKHOBEHMS] IPUYMH, BBI3BIBAIOIINX MEPEKOCHI Y KOJIEI MOJIIMITHUKA KauyeHUs.
Ho cnoxenue Bcex yriioB BEpOSITHOCTHBIM METOJIOM HE ONPaBJAHO, TaK KakK MpU BpallleHUH Bajia
MEepEeKOC BHYTPEHHETO KOJIbIIA MMOIIIAITHIKA B PE3YJIBTATE OTKIIOHEHHSI OT COOCHOCTH IIIE€EK Bajia B
KaXJIblii MOMEHT BPEMEHHM MOXET KaK CKJIAJbIBAThCSl C OCTAIbHBIMU MHOTPEIIHOCTSIMHU, TaK U
BBIYMTATHCSL.

Mexnay yriamMu mepekoca KoJiell MOJIIUIHUKA M COOTBETCTBYIOIIUMU Tpe/eIbHBIMU
OTKJIOHEHMSIMH y J€TaJ€d CYIIECTBYET OIpeJIeNICeHHasl 3aBUCUMOCTh. Hampumep, OTKJIOHEHUsI OT
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COOCHOCTH pACCUMTHIBAIOT Ha OCHOBAHWU T€OMETPUYECKHX MOCTpoeHui. CBsi3p MEXIy
TOPUOBBIMA OWEHMSIMH M BBI3bIBAEMBIMH HMH YyIilaMud mepekoca @ 2 u 0 5 Oosee cioxxHas,
MOATOMY ATH 3HAYEHUS PACCUUTAHBI IO PEKOMEHIAIIHSIM.

Tabnuma 8. CBsi3p MeXTy TOPIIOBEIME OMEHHSIMH U BBI3BIBAEMBIMU UMH YTJIaMH ITepeKoca
JIOITYCK TOPLIEBOrO OMeHus, He Ooliee

KJIaCC TOYHOCTH ITOAIIHUITHUKA
JA0ITYCK HOMHUHAJIbHBIX AUaMCTPOB BAJIOB d, MM

6
ouenne As, MKM yroi ®z buenue As, MKM yroi Oz

caole 18 mo 30 21 13

1.50' 1.10'
caple 30 mo 50 25 16
csole 50 1o 80 30 19

0.75' 0.40'
caole 80 mo 120 35 22

JIOITYCK TOpIIEBOro OMeHus, He Ooliee

KJIaCC TOYHOCTH IIOAIINITHHUKA
JOITYCK HOMHUHAJIBHBIX TUaMETPOB BAJIOB d, MM

6
ouenue As, MKM yroi Os bueHue Ay, MKM yroi Os

caolre 30 1o 50 39 25

1.50' 1.10
cspIe 50 1o 80 46 30
cBoire 80 o 120 54 1.100 35 0.50'
cBoire 120 qo 180 63 0.90' 40 0.45'
cBoire 180 no 250 72 0.85" 46 0.40'

Ha xadecTBe paOOTHI MOIIAITHUKOB CKA3bIBAIOTCS OTKIOHSHHS (DOPMBI IOPOKEK KAaUCHHS
KOJIeIl, KOTOpPhIe KOMUPYIOT HEPOBHOCTHU IMOCAJI0UYHBIX MOBEPXHOCTEH Baia u Kopiyca. C 1einbio
OTpaHUYEHUs] DTOrO BIMSHUS CTAHJAPTOM YCTAHABJIMBAIOTCS JKECTKHE TpeOOoBaHUS K
MAIMHIPUYHOCTA TIOCQJI0YHBIX IOBEPXHOCTEW Baja M Kopmyca. [l MOJIIMIHUKOB KJIaccoOB
TouHocT 0 M 6 JOMyCK KPYIJIOCTH M JOMYCK MPOGUIs MPOJOJBHOTO CEYEeHHs] HE JOJKEH
npesbimath | T/4, rae | T - gomyck pasMepa mocagodHoi MOBEPXHOCTH Bajia U OTBEPCTHS.
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