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Tema 1. SIBjIeHMe paccesiHUA NOKAa3aTeJed KayecTBAa U3/1eJTUil
1.1 Pasmep Kak cpeacTBO ONUCAHUA KOHCTPYKTHBHOM GopMBbI JeTajin

MammHocTpouTeabHas MPOMBIIUIEHHOCTh  HAlle CTpaHbl  BBITYCKA€T OTPOMHOE
pPa3IMYHBIX MAallMH U MEXaHM3MOB [IJII HApOJAHOTO XO3sicTBAa. BakHeimied mnpeanochuIKoi,
obecrieunBaroieil KOHOMUYHOCTh TPOU3BOJICTBA M OSKCIUTyaTallUI0 MAaIllMH, MEXaHU3MOB M
NpUOOPOB C MHUHUMAJIBHBIMH TIPOCTOSIMH, a TaKXKe€ YCKOPEHHE HX pPEMOHTa, SIBISETCS
B3aMIMO3aMEHSEMOCTh JeTaneil. [0ToBbIE JdeTanmu, KOTOpble MOXHO HCIIOJIB30BaTh  0e3
JIOTIOJTHATEILHON 00pabOTKH (IMIPUTOHKH) TIPH COOPKE y3j1a WJIM MalluHBI, a TAKXKE JJIs 3aMEHBI
W3HONIICHHBIX JIeTalle, Ha3bIBAIOTCSA B3aMMO3aMEHsIEMbIMU. B3anmo3aMeHIeMOCTh AcTajei
HCKIIFOYaeT HEOOXOIMMOCTh TPYIOEMKOK pabOThI IO MPUTOHKE JETAICH MPU MOHTaXe, TO3BOJISET
obOecrieunBaTh BBICOKHE TeMIbl cOOpkM Ha KoHBeiiepe. Kpome TOro, B3anMo3aMeHsSEMBbIC
3arOTOBKM JIeTajeil mpu 0OpabOTKe JIErKO YCTaHABIMBAaTh B MpUCIOcoOieHus. M3roroBieHue
3aMacHbIX YacTed MJI1 Pa3IMYHBIX MAIlWH, CTaHKOB, TPAaKTOPOB, KOMOAHOB, aBTOMOOWIICH,
CaMOJIETOB M JIp. MO3BOJISIET PEMOHTUPOBATh MAlIMHbBI B IMOJEBBIX YCIOBHUSX, B JIECY, a TAKXKE B
000K MacTepCKOW TpU MaJlol 3aTpare BpeMeHW. B3anMo3aMeHSeMOCTh cTaja OCHOBOW HeE
TOJIbKO MOTOYHOW COOPKH, HO M HEOOXOAMMOW MPEANOCHUIKON KOMIUIEKCHOM MEXaHU3alUh U
aBTOMAaTH3AIUM IIEXOB M 3aBOJOB.

Kaxnas nerans B pasnuyHBIX MalIMHAX M MEXaHM3Max MMEET OMNpeeiIeHHOEe
(GYHKIIMOHATIBLHOE Ha3HAYEHUE ¥ T€OMETPUUECKHE MTapaMeTPhl JIEMEHTOB JIeTalleld, 0COOCHHO TeX,
KOTOpbIE HaxXOJATCA BO B3aWMOJCHCTBUM JPYr C JAPYrOM, HIPAIOT BAXKHEUIIYIO pOJb B
WCIIOJTHEHUH BO3JIOKEHHBIX Ha HUX (yHKIuUH. ['eomeTpuyeckue mapaMeTpsl JIEMEHTOB AeTaleit
OTPENIETISIOT CO3JaTeIM MEXaHU3MOB M MAIllMH WCXOJS W3 HA3HAUYCHMs JCTaJied U Ha OCHOBE
pacyeToB pa3IMYHOIO XApaKTepa U PE3yibTAaTOB 3KCIEPUMEHTAIbHBIX HccienoBaHuil. CTeneHb
BO3MOXXHBIX, C TOYKHM 3pEeHHs pPAOOTOCHOCOOHOCTH KaXKIOW JeTanu, OTKJIOHEHUH ee
F€OMETPUUYECKUX IapaMEeTPOB OT 3a/IaHHBIX OIPENENSIET KOHCTPYKTOp. EcTecTBEHHO, UTO OJHU
AJIEMEHTHI JIeTalied TpeOyeTcsl BHIMIOJHHUTH 0o0Jiee TOYHO, YeM JPYyTHe B COOTBETCTBHHM C HX
Ha3Ha4YeHHEeM. B TO ke BpeMs HM3BECTHO, YTO aOCOJFOTHO TOYHO HM3TOTOBUTH I€OMETPHUYCCKHE
AJIEMEHTHI JIeTali HEBO3MOXXHO BCJICICTBHE IIEJIOTO psifa MPUYUH, CBOMCTBEHHBIX JIHOOOMY
TEXHOJIOTHYECKOMY IPOILIECCy.

Paszmep - uyuncrnoBoe 3HaueHUEe JHMHEWHOM BENWYMHBI (IMaMeTpa, JJIWHBI U T.I.) B
BBIOpaHHBIX €IWHUIAX HW3MepeHus. Jpyrumu crioBamu, TMOJA pa3MepoOM KOHCTPYKTUBHOTO
AJIEMEHTA JIETAIM TIOHUMAIOT PACCTOSTHUE MEXKIY JIBYMS XapaKTePHBIMH TOUYKAMH 3TOTO JIEMEHTA.
Pasmep KOHCTPYKTHBHOTO 31IeMeHTa (Aaliee mpocTo "dneMeHTa"), yCTaHOBIECHHBIA H3MEPEHHUEM C
JIOTTYCKAaeMOM TIOTPEITHOCThIO, HA3bIBAIOT JIEHCTBUTEIBHBIM pazMepoM. DTO pa3Mmep, KOTOPHIH
BBISIBJIIETCS SKCIEPUMEHTAIBHBIM ITYyTEM, T.€. K3MEPEHUEM, U HA3bIBAETCS JIEHCTBUTEIIbHBIM, €CITU
OH BBISIBJICH C JOMTYCTUMOM MOTPEIIHOCTHI0, KOTOpast onpe/iereHa HOPMAaTUBHBIMU JIOKYMEHTaAMHU.
CrnenyeT OTMETUTh, YTO JEHCTBUTENBHBIM pa3Mep HaxoIsAT B Cclydasx, Korga TpeOyercs
OTIPENIETTUTh COOTBETCTBUE Pa3MEpPOB AJIEMEHTOB JETald YCTAaHOBJICHHBIM TpeboBaHusM. Korma
JKe Takue TpeOOBaHMsI HE YCTAHOBIEHBI U U3MEPEHUS TPOBOIST HE C LEIbI0 TPUEMKH MPOAYKIIUH,
TO BO3MOXXHO HCIOJIb30BaHUE TEPMHUHA H3MEPEHHBIN pa3Mmep, T.e. pa3Mmep, TOJYyUYCHHBIH B
pe3ynbTaTe u3MepeHuid. B mo0Oom ciyyae MOrpenrHoCTh H3MEPEHUN BBIOMPAETCS B 3aBUCUMOCTH
OT IMOCTaBJIEHHOM €N U3MEPEHUM.

Uctunnblii pa3mep - pa3mep, NOJYYEHHBIM B pe3yJbTaTe€ HU3TOTOBICHUS M 3HAUCHHE
KOTOpPOTO HaM HEW3BECTHO, XOTS OH M cCymecTByeT. K 3HaHWI0O HCTUHHOTO pa3Mepa MbI
npuOIKaeMcss 0 Mepe TOBBIINICHUS TOYHOCTH HM3MEPEHUH, TMOITOMY TOHATHE «HCTUHHBIN
pa3Mep» 4acTo 3aMEHSIOT MOHITHEM «JIeHCTBUTENIbHBIN pa3Mep», KOTOPbI OIM30K K HCTUHHOMY
B YCIIOBUSIX TIOCTaBJICHHOW Iienu. JlefcTBUTENbHBI pa3Mep TOTOBOM JAeTanu Bcerga OyaeT
OTJINYAThCA OT yKa3aHHOTO Ha dYepTexe pazMepa (HomuHanbHOTrOo). [Ipruem BenudymHA 3TOTO
OTKJIOHEHHS OyJeT 3aBHCEeTb OT MeTOAa W3TOTOBIICHUS JETald, THUIAa HU3MEPUTEILHOTO
WHCTPYMEHTa U KBaMpUKauK padouyero. PasHOCTh MeXIy HOMUHAIBHBIM U JCHCTBUTEIHLHBIM
pa3MepaMHd HE MOXXET MPEBBIIATH OINPEACIICHHONW BEJIMYMHBI, TaK KaK B MPOTHUBHOM Ciyyae

2



HeoOxoauMa OyJIeT JOMOoTHUTEbHAs 00paboTKa Bajia (€Ciii, HalpuMep, TUaMeTpP COMPATAEMOTO C
HUM OTBEPCTHS CIIMIITKOM Mall) WM 3TOT BaJl BOOOIIE HENb3sl OyAET UCIIOIb30BaTh (ECIH TUAMETP
COMPSATaeMOro ¢ HUM OTBEPCTUS CIUIIKOM BesuK). [loaToMy amst onpesenenus rpaHull pa3mMepos,
MOJTyYEHHBIX B Pe3yJbTaTe 00paOOTKH YCTAHOBIICHBI IPEICIbHBIC Pa3MEpPHI.

[IpenenpHble pasmepsl - JBa MpEAETbHO JOMYCTHUMBIX pa3Mepa 3JIEMEHTa, MEeXay
KOTOPBIMU JOJKEH HaXOAUThCS (MM ObITh UM PaBHBIM) ACHCTBUTENBHBIN pazmep. Kak BugHO U3
ornpezesieHus, pa3Mep TOAHOrO 3JIEMEHTa JeTallu 3a/1al0T ABYMS IPECIbHBIMU 3HAUYCHUSIMU, TIPU
KOTOPBIX OH JIOJDKEH IMPABWJIBHO BBHIMIOMHATH CBOM (YHKIMH. OTH pa3Mepbl HA3bIBAIOT
HauOOJBIIUM TPEEIbHBIM pa3MepoM (HAUOOJBIIUNA JOMYyCTUMBIN pa3Mep dJeMeHTa JeTalli) U
HAaWMEHBIIIUM TPEACIIbHBIM Pa3MepoM (HAUMEHBIIMM JOMYCTUMBIA pa3Mep dJEMEHTa JIETaju).
TakuMm 06pazom, ycTaHaBIUBaTh (HOPMUPOBATH) TOUHOCTH pa3Mepa - 3TO 3HAUUT yKa3aTh JBa €ro
BO3MOXKHBIX (JJOITYCKaeMBbIX ) MpeIeIbHbIX 3HAUCHHUS.

HomunaneHblii pasmep - pasMep, OTHOCHUTEIBHO KOTOPOTO OINPEAENSIOTCS OTKIOHEHUS.
HomunaneHbiii pasmep ornpeaensercss KOHCTPYKTOPOM B pe3yJIbTaTe pacyeTOB Ha MPOYHOCTD,
JKECTKOCTb, MpPHU ONpeAeNieHUH TadapuToB U T.Jd. WIM C YYETOM KOHCTPYKTHUBHBIX U
TEXHOJIOTHYECKUX COOOpaKEHUU. IDTOT pa3Mep YKa3blBAlOT HAa YEPTEKE M OH SBISETCS
HOMHHAIBHBIM. OH OOBIYHO YKa3bIBACTCSA HA YEPTEXKE LIETBIMU YHUCIAMH MUJLTUMETPA, HO UHOTAA
BCTPEYAIOTCS U JOJIM MUJUTUMETPA.

JlJi TOBBIIIEHUSI SKOHOMUYECKO 3((HEKTUBHOCTH MPOU3BOICTBA OrpaHUuYMBarOTCs. J{is
TaKUX 3HAYCHHM pa3MepoOB IEHTPAIU30BAHHO HAJAXKEH BBIMYCK PEXYIIHUX (CBEpPI, pa3BEPTOK,
dpe3 U T.11.) U U3MEPUTEIBLHBIX CPEACTB (KOHTPOJIBHBIX KaJTUOPOB - MPOOOK, KOJIeIl, CKOO U T.1.).
Bo BceM mupe CylIecTBYIOT OTpaHWYEHHUS HAa HMCIOJIb30BAaHUE 3HAYCHHI pa3MepoB, KOTOPOE
3aJI0’)KEHO B TMOHATHS NPEINOYTUTENBHBIX YHUCEN pPAJOB MPEANOUYTHTENbHBIX YHCEN, T.€.
CTaHJAPTU30BaHbI 3HAYEHUs, O KOTOPHIX HAJ0 OKPYIJISITh pacueTHbIC 3HaYeHUs. TakoW MOIXoq
JAaeT BO3MOXKHOCTh COKPAaTUTh KOJMYECTBO THUIIOPA3MEPOB JeTajel M y3J10B, KOJIUYECTBO
pEXyLIEro MHCTPYMEHTa W APYrodM TEXHOJOTMYECKOW W HM3MEPHUTENIbHONM OCHACTKU. Psibl
MPEIMOYTUTENbHBIX YHCEI OJMHAKOBHI BO BCEM MHpPE M MPEACTaBISIOT CO0OW YIIEHBI
FEOMETPUUECKUX IPOrpeccuil co 3HaMeHaTeasIMU, KOTOpble MPUOIU3UTENbHO paBHbI 1,6; 1,25;
1,12; 1,06. Otu psaasl yenoBHo Ha3zBanbl RS5; R10; R20; R40. HoMuHanbHbIe 3HaYSHUS TMHEHHBIX
pa3mepoB OepyT M3 yKa3aHHBIX PAJIOB MPEANOYTUTEIBHBIX YUCET C HEKOTOPHIM OKPYTJICHUEM.
Hanpumep, no RS (3Hamenatens 1,6) npuaumaroT 3Hauenus u3 pana 10; 16; 25; 40; 63; 100; 160;
250; 400; 630 u T.1.

OTkJoHeHue - anredpanyecKkas pa3sHOCTh MEXY COOTBETCTBYIOIIUM (TIPEAECTbHBIM UITH
JIEWCTBUTEIILHBIM) pa3MEpPOM U HOMUHAJIBHBIM pa3MepoM. [103ToMy 1o OTKIIOHEHUEM CIeIyeT
MMOHUMATh BEJIMYMHY BO3MOKHOT'O WJIM JE€HCTBUTEIBLHOTO OTJIMYUS PacCCMaTpPUBAEMOTr0 pa3Mepa OT
HOMUHAJIBLHOTO pa3Mepa Mpu HOPMUPOBAHUH TPEOOBAHUHN K TOYHOCTHU WJIH MO Pe3yiIbTaTaM
U3MEPEHUM.

[Tockonpky pasmep MOXKET OBITh Kak OoOJbIlle, TaK W MEHbBIIE HOMHHAIBHOTO, TpPU
HOPMHUPOBAHUU TPeOOBaHUI K €ro TOYHOCTH HCIIOJNB3YIOT TEPMHUHBI «BEPXHEE» U «HIDKHEE)
OTKJIIOHeHHUsl. BepxHee OTkIOHeHHe - anreOpanueckas pa3HOCTh MEXAY HauOOJIbIINM
npelenbHBIM pa3MEpOM U HOMHHAIBHBIM pa3MepoM. HukHee OTKIIOHEHHME - anredOpandeckas
Pa3HOCTh MEXIY HAaWUMEHBIIUM TPEACIbHBIM Pa3MEepOM HOMHHAIBHBIM pa3zMepoM. OTKIIOHEHHE
BCerja uMmeeT 3Hak (+) wiu (-). BepxHee oTKIIOHEHHE MPUHATO 0003HAYATh JJATHHCKUMHE OyKBaMU
ES nmns otBepctHit u es mis BasioB. HiwkHee oTkiioHeHue 00603HavaroT OykBamu El mist orBepeTni
u ei 17 BasioB. O003HaYEHMS, OTHOCSIIUECS K OTBEPCTHIO, 3aMCHIBAIOT MPOMUCHBIMH OyKBaMH, a
K BaJIy - CTPOYHBIMU.

Homyck (00bruHO 0O03HauaeTcss «T») - pa3HOCTh MEXIy HAUOONBIIUM M HAMMEHBIIUM
MpeAeTbHBIMA pa3MepaMd WK ajreOpandeckas pa3HOCTh MEXKIYy BEPXHUM W HIDKHUM
OTKJIOHEHUSIMU. JIOMYyCK - 3TO CYIIECTBEHHO TMOJIOKHUTENbHAS BEIMYMHA, OH HE MOXET OBITh
OTPUIIATEIBHBIM. DTO HHTEPBAI 3HAYCHHH pPa3MepOB, MEXIY KOTOPBIMH JIOJDKEH HaXOJHUTHCS
pa3Mep roAHOro anieMeHTa Aetanu. Hanmpumep, ecnu Mbl roBOpUM O Aomycke B 10 MKM, TO 3TO
3HAQYUT, YTO B MIAPTHH TOJHBIX MOTYT OBITh JACTAIH, Pa3MEPbl KOTOPBIX MOTYT OTJIWYATHCS JAPYT OT
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apyra He Oosee yeM Ha 10 MkM. UeMm MeHblIe AOMYCK, TEM TOYHEE JOJKEH OBITh M3TrOTOBIICH
HOPMUPYEMBIH 3JIEMEHT JI€TalId U TEM TPYIHEE, CIOKHEE U MOTOMY JOPOKE €ro U3rOTOBJICHHE.
Yem Ooublie gomyck, TeM rpy0ee TpeOOBaHUS K 3JIEMEHTY JEeTald U TeM IPOILEe U JEIIeBJIe ero
U3TOTOBJICHUE.

CylecTBYIOT ClIEAYIOLIME THIBI Pa3MEpOB: JMHEHHBIE pa3Mepbl, YIJIOBbIE U paJualibHbIE
pa3Mmepsl. Pasmep - 3TO uMciIOBOe 3HAUEHME JIMHEWHOM WM yIJOBOW BEIWMYMHBI (AUaMETpa,
JUIMHBI U T.I1.) B BBIOPAHHBIX €JMHULIAX U3MEPEHUS.

Jluneiinvle pazmepsl TPEICTABISIOTCS PAa3MEPHBIMH JIMHUSIMH, KOTOPbIE IIPUBSI3BIBAIOTCS K
BEPILIMHAM U KOHTYpaM 3JIEMEHTOB AeTalu (U31€1us).

Paouanvuvie pasmepvl TpeAcTaBIAIOT 3HAUYEHUS paanyca KPUBOJMHEHHBIX 3JIEMEHTOB.
PanuanbHble pa3Mepbl MOKHO CUUTATh YACTHBIM CJIy4aeM JIMHEHHBIX pa3MepoB.

Venosvie pazmepsi MPEACTABISAIOT 3HAUEHUS YIJIOB MEXIy MapaMu JIMHUN u/niam pedep
JMHENWHBIX 3JIEMEHTOB U CKPYTIJIEHHBIX CTOPOH MHOTI'OYTOJIbHUKOB.

Jlnst oTBEepCcTUil pasMep - 3TO JAMAaMETp HauOOJBIIEro MPaBHIIBHOTO BOOOPAXKaeMOTro
LWINHAPA, KOTOPbI MOXXET ObITh BIMCaH B OTBEPCTHUE TAK, YTOOBI IUNIOTHO KOHTaKTHPOBATH C
HauOoJsee BBHICTYNAOIMMU TOYKAMU ITOBEPXHOCTH HA JUIMHE COEAMHEHUs (pa3Mmep compsraeMoun
JIeTajIu U1ealIbHOW FreOMEeTpUYecKoil (hopMbl ITpUiieraroiiel K OTBEpCTHIO 0e3 3a30pa), He JOKEH
OBITh MEHbBILIE, YeM Ipeled MakCuMyMma marepuaia. JloMmoJIHUTENbHO HauOOJBUIMKM auaMeTp B
Jr000M MEeCTe OTBEpCTHS, OINpPEICIICHHBIN MyTeM JABYXTOUEYHOTO M3MEPEHHUs, HE JOJKEH OBbITh
OoJbIIe, 4yeM Ipese’ MUHUMYyMa MaTepuana.

Jliist BaJloB pa3Mep - 3TO MaMeTp HaMMEHbIIEro NpaBUIbHOTO BOOOpakaeMoro HUINHAPA,
KOTOPBIM MOXET ObITh OMKMCAH BOKPYI Bajla TaK, 4TOObI IIJIOTHO KOHTAKTUPOBaTh C HanboJjee
BBICTYNAIOLUIMMHU TOYKAaMM IOBEPXHOCTH Ha JJIMHE COEAMHEHHs (pa3Mep comlpsraeMoil aeraiu
UIeaTbHON TeoMeTpuyecKoi (hOpMBI MpHUIIeTAIONIEeH K Bally 0e3 3a30pa), He TOJDKEH OBITh OoJbIIe
4yeM Ipeliesl MaKCUMyMa Marepuaia. J[omoJHuTeNbHO HauMEHbIIUH JHaMeTp B JIIOOOM MecTe
Bajla, ONPECIICHHBIN IMyTeM JIByXTOUEYHOIO U3MEPEHUs, HE TOJKEH ObITh MEHbIIE, YeM Mpeell
MHUHMMYyMa MaTepuaa.

Kak y»e Obu10 cKa3aHO, HEBO3MOYKHO MOJIYYUTh TOYHO pa3Mep JIEMEHTa JAeTalu, II03TOMY
U 33/1a10TCS MpeJiebHble pa3Mepbl. MaKkCUMalbHbIM pa3Mep 3J€MEHTa B MapTUU M3TOTOBJIEHHBIX
JeTanel oJKeH ObITh MEHbIe HauOOJIBLIEro MpEeAebHOTO pa3Mepa, a MUHUMAJIbHBIN pa3Mep
3JIEMEHTA JI0JKEH OBITh OO0JIbIIIE HAMMEHBLIETO MPEeTFHOIO pa3Mepa.

Ha puc. 1 npuBenena cxema QpyHKIIMOHUPOBAHUSI HEKOTOPOM TEXHOJIOTUYECKOM CHCTEMBI,
B KOTOpOM Ha MeETaJUIOpPEXYILIeM CTaHKe H3roTaBIMBaeTcss naptus neraneil. Ha Bxopg
TE€XHOJOTMYECKON CUCTEMBI MOCTYIAeT MapTHsl 3aTOTOBOK (HAIIpUMEpP, OTJIMBOK WM LITAMIIOBOK).
Pa3zmep mojexarieii 06paboTke MOBEPXHOCTH y Ka)JIOM 3aroTOBKM B MapTUU HE OJMHAKOB U
MOKET OBITh JIIOOBIM B mpezenax jgomycka. HeonuHakoBbl B Ipeaenax COOTBETCTBYIOIIUX
JIOITyCKOB XMMUYECKHUH COCTaB, CTPYKTYypa U (PM3UKO-MEXaHUYECKHE CBOMCTBA MaTepHasa Kakaoh
cienyromeld 3aroroBkd. KonmdyecTBO 3HEpruu, mnojaBacMoid B TEXHOJOTHYECKYIO CHUCTEMY B
€/IMHUIY BPEMEHH HEMOCTOSHHO, HallpUMeEp, 3aMETHBI KOJICOAHUsI HAIPSDKEHUSI B DJIEKTPUUECKUX
CeTsIX, KoJebJeTcsl B HEKOTOPBIX Ipe/enax JaBjieHHe B TUApPO- U NMHEBMOCETSIX W T.A1. MamuHa
paboTaeT B HEKOTOPOM OKpy’Karollel cpese, MOKa3aTelu COCTOSHUS KOTOPOH He COXPaHSIOTCS B
Te€4eHHEe BpeMeHH 00pabOTKU MapTUU 3arOTOBOK (TeMIiepaTypa, OCBEIIEHHOCTb, 3alIbUIEHHOCTh U
T.1.). CocTosiHME caMOl TEXHOJIOTMYECKOM CHCTEMBI MOABEP)KEHBI PAa3JIMYHBIM HW3MEHEHHSIM BO
BPEMEHH: OHAa HarpeBaeTCsl WM OCTHIBAET, YaCTH €€ U3HAIIMBAIOTCS B MOABM)KHBIX COCTUHEHUSX
U T.J1.

Bce 3t n3aMeHeHus ycnoBuil paboThl TEXHOJIOTHYECKON CUCTEMBI B OOJBIIMHCTBE CBOEM
HOCAT CIy4YalHbIM XapakTep ¥ OTrpaHMYMBAIOTCS HEKOTOpbIMH mpenenamu. IlosTomy
o0paboTaHHbIE B 3TOW TEXHOJOTHYECKOW CHUCTEME JAeTanu OyayT pa3inyaThCs Kak MO0 pazMepam
00pabOTaHHON MOBEPXHOCTH, TaK M MO IOKAa3aTelIsiM CBOWCTB Marepuaia, APYTUMH CIOBaMH
pe3ynbTaT mpouecca OyAeT HecTaOWiIeH B MapTHH, U Yy KaXKIOW neTanu OyJeT UMETh CBOIO
KOJINYECTBEHHYIO BEJIMYMHY, B PA3HOW CTENEHH MPUOIMKAIONUIYIOCS K 3aJaHHOM (KeslaeMon).
[ToaTOMy TOBOPSIT, UTO pe3yibTaT JHOOOr0 MPOU3BOJCTBEHHOIO MpOLEcca CIy4yaeH U paccesH Mo
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HeKoTopoMy momo. PaccesHue BenuuuHbl 4 (pa3Mepa KOHCTPYKTUBHOIO 3J€MEHTa JETalH) B
NapTUU JETalIel XapaKTepU3yeTcs IPEXkKAE BCEro MOJIEM PACCEIHUS wA.

MUcxoaHblit NnpoayKT-

3aroToBka Okpy:arowas cpega

(HEHOCTOH HCTBO

pa3mepoB 1 CBOMCTB MpoayKuua —

TexHonornyeckasa 06paboTanHble

MmaTebuana B NnabTun

cucrema

aetanu

A 4

dHeprua

(HenocTosHcTBO

(HecTabunbHOCTb

(HEHOCTOHHCTBO COCTOAHMA B pa3Hble

pa3smepoB U CBOUCTB

Ko/inyecTBa B e AUHNLY MOMEHTbI BpEMEHU €€

mMmaTepkuana B NnapTmm

HenocTtosHcTBO

NHdopomauma cocToAHuA

OKpYyrKatoLel cpesbl

Puc. 2.1. Cxema o0pa3oBaHMsi HECTAOMIBHOCTH PE3yJIbTaTa MPOU3BOACTBEHHOTO
Ipolecca U3-3a HEMOCTOSHCTBA YCIOBUH €ro pean3aluu

AHanoruuHpIM 00pa3oM B CHIIy pa3jIMYusl YCIOBUH DKCIUTyaTal[Md, paccesiHUs
MOKa3aTesie KayecTBa M3rOTOBJICHHBIX W3/I€JIUH, CBOEBPEMEHHOCTU M IOJIHOTHI TEXHHUYECKOTO
00CITyKUBaHUS W3JIEIMsI BOSHUKAET pacCcesHUE MOKa3aTeae 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK
B IIPOLIECCE IKCILTyaTalluy U3enus (Hampumep, U3HOC, KOPPO3HUOHHBIE MTOBPEKACHUS U IP.).

1.2 3akoH pacnpeneseHusi Kak MoJeJb ()OPMUPOBAHUS pa3Mepa B apTHH AeTaJIeH

PaccesHue BennuuHbl 4 (pa3Mepa KOHCTPYKTUBHOIO 3J€MEHTa JETall) B MapTUH JleTaleil
XapaKTepu3yeTcs TPEeXKIE BCEro TOJEeM pacCestHUS A, KOTOpOe OINPENeNseTcsi KaKk pa3HOCTh
MaKCUMAaJIbHOI'O 1 MUHUMAaJIbHOTO 3HAaYEeHUH:

@A = Amax = Amin (1)

Bropas xapakrepucTuKa 10JKHA ONPEAEIUTh MOJI0KEHUE MO PACCesTHUsT OTHOCUTEIBHO
KOHIIa HOMUHAJIFHOTO 3HAYEHUS TI0Ka3aTess Ao. ITO MOYKHO C/I€NaTh ¢ IOMOMIIBIO JIF0O0TO U3 TpexX
OTKJIOHEHHIT: MUHUMabHOTO (HUXHEero) El,,, MakcumansHoro (Bepxuero) ES,, umu xoopanHaThl
cepeauHsl noiis paccesHus (cpeanero) EC,, Kak 3To moka3aHO CXeMOH Ha puc. 2.

Bcro coBokymHOCTh 3HaueHUH nokasarens A(pa3mepa 3JeMeHTa KOHCTPYKIUH ETaln) B
napTUu 00pabOTaHHBIX JIETajei MOYKHO ONHCATh OJHUM H3 CIEAYIOMNX HAOOPOB TPEX BEIUYHH:

1 Bapuant - Ao, Elo, ESs

2 Bapuant - Ao, Elw, wA

3 Bapuant - Ao, ES., w4

4 papuant - Ao, EC.,, wA4

5 BapuaHT - Ao, Amax, Amin
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Puc. 2. Cxema xapakTepHCTHK paccesHHs pa3Mepa JJIEMEHTa B MapTHH JeTalieil mocie
00paboTku

B sTx Habopax HOMHHAIBHOE 3HaUCHHE pa3Mmepa deMeHTa Ao KOOpIMHATA CepeAUHBI
nosst paccesuusi EC,, ommceiBaioT ypoBeHb kauecTBa, a mose paccesuuss wAd (Elo, ES,) nator
NpEICTaBICHUE O JOCTUTHYTOW B TAPTHM W3TOTOBIICHHBIX H3/ACIHIA CTAOMIBHOCTH 3HAUYCHHS
sToro nokasaresns. OueBUIHO, YTO JAJIsl ONKUCAHUs TPeOyeMOoro KadecTBa BMECTO MOJIS pacCesHUus U
€ro KOOpAMHAThl HEOOXOAMMO 33/1aTh ToJe Jnomycka 1A W OHYy W3 €ro KOOpAWHAT (Hampumep,
EQ).

Bapuantel onmcanus 3HaYeHU TMoOKa3aTenss B MapTHUH MAIIWH pa3indaroTcs ¢GopMon
3aJjaHus MOJIeH paccestHUsl U JIOMYCKa U B CiIy4ae HEOOXOAMMOCTH JIETKO MPeoOpa3yroTcsl OJIMH B
JpyToii 1o opMyiam, MpUBEICHHBIM B Ta0. 1.

Tabmuma 1. @opmysl aJist Iepexo/ia OT OJHOW (POPMBI 3aJaHUs TTOKA3aTeNs CIIy)KeOHOTO
Ha3HAYCHUsI K APYToi

Bapuanr 3aganmust dopmysibl iepexo/ia K JPyriM BapuaHTam
IIoKa3aTeis
Ao, El, ES TA=ES- El; EC=0,5(El+ ES); Amax= Ao +ES; Amin= Ao+ El
Ao, El, TA ES=ElI+ T4, EC=EI+ 0,5TA; Amax= Ao + El+ TA; Amin= Ao+ El
Ao, ES, TA El=ES- T4; EC=ES-0,5TA4; Amax= Ao +ES; Amin=A4o0 +ES- T4
Ao, EC, T4 EI=EC-0,5 TA; ES=EC+0,5 TA;
Amax= Ao+ EC+0,5TA; Anmin= Ao+ EC-0,5TA
Ao, Amax, Anmin TA= Amax- Amin; EI1= Anmin- 4o; ES= Amax- Ao; EC:0,5(Amax' Amin)' Ao

BaxxHoil xapaKTepuCTHKON paccesHHsl BETUYMHBI MOKa3aTens A CIyKUT paclpeleseHue
€ro 3HAYeHUH 1O MOoNII0 paccessHUs wA. PacnpeneneHune — 3TO COBOKYNHOCTb 3HAUY€HUN
MOKa3aTelsl, pacloJIOKEHHBIX BO3pACTAIOIIEM MOPSAKE C YKa3aHWEM YacTOThl MX IOBTOPEHUS.
JIJ1 OLIEHKHM 4acTOTHI IOBTOPEHHUS 3HAYEHUI HCIIONIb3YIOT:

® YACTOTY - KOJMYECTBO Mj 3HaueHui Aj B mapTHH,

® YaCTOCTh — OTHOIICHUE KOJMYECTBa Mi 3HauUeHUH Ai K UX 001IeMy KOJIMYEeCTBY N B

napTuu,

e BeposTHOCTH P(X) — kommuecTBO 3HaueHud Aj B IPOLIEHTaX OT OOIIETro UX YUCIa.

Pacnipenenenne 3HaueHWH TOKaszarens CIy)KeOHOro  Ha3HaueHHs MOXKET ObITh
IpEJICTaBICHO B BUAEe Tabmuubel wiu rpaduka. [ns moctpoeHus tabnuubl U rpadpuka rmose
paccessHUS wA, paccuntaHHoe 1o ¢opmyse (1), pa3OuBarOT Ha HECKOJIBKO PABHBIX MHTEPBAJIOB U
MOJICYMTHIBAIOT KOJMYECTBO M 3HAUYEHUH, KOTOpbIE IMOMNaAaloT B Kaxabld uHTepBai. I[lo
pe3yJbTaTtaM 3TOW paboThl 3aMOMHAIOT TAOJIUILy, B KOTOPOH pacmojaraloT UHTEPBAJIbl B MOPSIKE
BO3pacTaHusl 3HauYeHW mnokazatens. IIpumep Takoro mnpexacrtaBieHus pacnpeaeneHus 100



3HAYCHHUI pa3MepoB jeTaiieil, 00pabOTaHHBIX B OJHOM TEXHOJOTMYECKOW CUCTEME M PACCESTHHBIX
no om0 wA = 0,35 MM, ipuBesieH B Tad. 2.

WNudopmanus o pacnpeneneHuu u3 Tadi.2 MOXKET ObITh Mpe/icTaBlIeHa rpaduueck B BUIE
JarpaMMbl, TpeACTaBiIeHHON Ha puc. 3. g 3TOro mo ocu abCUUCC OTKIAIbIBAIOT 3HAYECHUE
nokasarensi (pa3Mepa B paccMaTpUBaeMOM IpUMEpPE) U OTMEYAlOT TPaHUIl HHTEPBAIOB B

m.

cooTBeTcTBUM ¢ Ta0n. 2. Ilo ocu OpaMHAT OTKIAABIBAIOT YacTOTHI Mi, yactoctd N wmwm
BEpOSTHOCTH P(X), COOTBETCTBYIOIIHE KAXJAOMY HHTEpBaidy. Ha mmpuHe KaXI0ro HMHTEpBajia
CTPOSIT TPSMOYTOJIbHUK, BBICOTa KOTOPOTO paBHA COOTBETCTBYIOLIEH dacToTe (4acTOCTH,
BEPOSATHOCTH). B pe3ynbrare MoCTpoeHHs MOoNydaeTcsl cronbyaTas CTyneHdaras auarpamma 1,
Ha3blBaeMasi THCTOIPAMMOM pacIpeaesIeHHUs.

Tabnua 2. Pactnpenenenue pa3MepoB B MapTUU 00paOOTaHHBIX JeTaeit

Ne | I'panuIBl HHTEPBAJIOB, MM YacroTa m;, mr. m; | BepoaraoctsP(X),%
/1 Yacrtoctp N
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
HUTOTI'O n :Zmi =100 Zﬂ:w ZP(x):lOO%
n

m,;

Eciu B cepeiiHe KakI0ro MHTEPBaa IOCTPOUTH OPIMHATHI, COOTBETCTBYomme m;, N
win P(X), 1 cOeMHNUTB MX KOHIIBI, TO 00pa3yeTcs JIoMaHast JTMHUS 2, Ha3bIBacMasi MPaKTUIECKOM
KPUBOMW UJIY TIOJIUTOHOM PacCIIpeleIeHus.

m m/n 2UCImozZpammMa
30 N
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2| 926 [10/1U20H
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% gn
Y ya
61 006
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2000 2005 201020152020202520302035 L, MM
Puc. 3. Pacnpenenenue pa3mMepoB B mapTHH 00pabOTaHHBIX JeTajel

Ecnu yBenmnuuBaTh KOJIMYECTBO 3HAYEHUH IMOKazaTelns (M3MEPEeHHBIX Pa3MepoB JeTaieid)
IpU YMEHBIIEHUU BEJIWYMHBI MHTEpBajia (YCTPEMHUB €ro K HYJI0), JIOMaHas JIMHUS MOJUTOHa
pacnpezeneHusl IpeBpalaeTcs B IUIABHYIO KPUBYIO, Ha3bIBa€MYIO KPUBOHM paclpeleneHus (CM.
puc.4). Orta KpuBasg Tpaduyecku MpeacTaBiseT AuQdepeHIrnanbHblii 3aKOH paclpeaeaeHus
(MJIOTHOCTh BEPOATHOCTH) HENPEPHIBHOW CIIyyailHOM BENUYMHBI, AHAJUTUYECKOE BBIPAKCHHE
KOTOPOT'O OMHUCKHIBAETCS (DYHKITHEH

y =f(x), (2)



I7Ie X — TeKylllee 3HaYeHNe Cay4yaifHOW BeTMYMUHBI (HaIIero Mmokas3aress ci1y>keOHOTO Ha3HAUEeHUS
MAIIIMHBI A);

Yy - 3HaueHUE OpPJMHATHl KPUBOW paccesHus, COOTBETCTBYIOUIEH TEKyIlIeMy 3HAuYCHUIO
Xi=Ai cny4yailHOW BeJIWYMHBI, (T.€. YacTOTa, YAaCTOCTh WJIM BEPOSITHOCTb TEKYLIEro 3HAYCHUs
CITy4yaliHOU BEJTMYMHBI).

3Hasi 3TOT 3aKOH MOKHO ONPEEIUTh BEPOSITHOCTh TOTO, YTO 3HAUCHHUE CIydYaiiHOU
BEJIMYMHBI X OKQKETCS B MUHTEpBaJie OT @ 10 b:

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

B rpaduyeckom mnpencTaBiIeHWH BEPOSTHOCTh OyJeT paBHA IUIOMAIM ydyacTKa C
OCHOBaHHEM ab, orpaHHYeHHOr0 CBEpXy KPUBOH pacipeesieH s, KaK 3TO IOKa3aHo Ha PHC.4.

f1x)

0 a b

Puc. 4. I'paduk nuddepeHnnaabHOro 3aK0Ha pacpeaeeHUs CIIy4aiiHON BEIMYMHBI

—+00

P(—o0 < x < 4m) = If(x)dx:l
ITpu a=-0 u b=+ 0 (2.4)

Bo MHOrumx TeopeTMYecKHX M IMPAKTUYECKUX 3aJadax Il KOJIUYECTBEHHOI'O OIMCAHMUS
pacnpeneeHus UCIOIb3YIOT CIEAYIOIINE YACIOBbIE XapaKTEePUCTUKHU:

® TI0JIOKEHHUE IIEHTPa TPYNIUPOBAHUS CIyYalHOW BEJIMYMUHBI (LIEHTPOM TPYIIHUPOBAHUS
CIy4YallHOM BEJIWYMHBI Ha3bIBAIOT €€ CpeJHee 3Ha4eHue, OKOJO KOTOPOrO B OCHOBHOM
pacroyiararoTcsi BC€ €€ OCTaJIbHBIE 3HAYCHMs) XapaKTEPU3YIOT MaTEMaTUYECKHM OXHUIaHUEM
M(x), cpenHuM apudMETUUYECKHUM 3HAuC€HUEM X CIy4yailHOW BEJIMYMHBI WIH CPEAHUM
apu(QMeTUYECKUM OTKIIOHEHHMEM OT HOMUHAJIBHOTO 3HaueHUs Xo. EMy = Xy - Xo;

® MEpy pacCesHHs XapaKTEPU3YIOT IIOJEM pACCESIHHUS @, ITUCIEPCHEN W CpEeIHUM
KBaJpaTUYECKUM OTKJIIOHCHHEM O.

Matematuueckoe OXHJIAHUE TUCKPETHOW CIydyallHOW BeIMYMHBI (KaKOBOMl sBIsETCS,
HaIrpuMep, pa3Mep KOHCTPYKTUBHOTO 3JIEMEHTA B MapTUU 00paOOTaHHBIX JIeTajeh):

M) = D %P(x)

rae K — Konm4ecTBO BOSMOKHBIX 3HAUEHHU CITyYallHOW BEJTMYHMHBI X.
MareMatrnueckoe 0’KHIaHHE HENPEPBIBHOM CITy4allHOW BEJIMYUHBI:

M (x) = Txf (x)dx,

B npakthueckux 3amayax, pellaeMblX B TEXHOJOTMH MAIIMHOCTPOCHHMS, IMOJIOKEHUE
[EHTpa TPYNIHUPOBAHMS XaPAKTEPU3YIOT CPEAHUM apu(PMETHUECKUM 3HAYECHUEM CIIydaiHOM
BEJINYMHBI:



i (5)
rae:  Mj—4acToTa OTJACIbHBIX 3HAUYCHUH Xi;

K — KOJIM4eCTBO OTAEIbHBIX 3HAYCHHH Xi ;

N — o011ee KOJIUYECTBO 3HAYCHUH Xi.

LlenTp TpynmMpOBaHMS WM CpeAHEe 3HAUYeHHE CIy4allHOW BEJIMYMHBI HE BCerjaa
COBIAJIAET C CEpeIUHON 1ol paccesHus (puc. 5), ero koopauHata M(x) OTHOCUTEIBHO KOHIA

HOMMHWHAJIBHOI'O 3HAYCHUA:

Px),% A

EC.,

Mx)
X,

Puc. 2.5. Cmemnienue LieHTpa rpynnupoBaHusl ClIy4yaHON BEIMYMHBI X OTHOCHTEIIBHO
CEpEIUHBI TTOJISl PACCESTHUS

CMmenieHue eHTpa rpynIupOBaHusl OTHOCUTEIBLHO CEPEINHBI MOJISI pACCEeSTHUS
olieHUBaeTcs K03 PHUIUEHTOM OTHOCUTEIHHON aCHMMETPHH OL:
Em,-ECw
o =—x ===
wl2 (2.7
OnHOI U3 XapaKTepUCTUK PACCESIHUS 3HAUEHNUH CIIy4ailHON BEJIMUMHBI BOKPYT LIEHTpa
rpynmnupoBanust M(X) ciayxut nucniepcust Dy. Jlucriepcust TUCKpETHOM CITydaliHON BETHYMHBI:
2

D, =[x - M (9] P(x),

Jucnepcust HENPEephIBHOW CITy4YailHON BEJIMYUHBI:
+00

2
qzjk—muﬂfumx
—00
B MPaKTUKE IJId OONCHKHU CTCTICHU pACCCAHUSA cnyqaﬁHoﬁ BCJIMYHUHBI UCITOJIB3YIOT CPEAHEC
KBaJIpaTI/I'-IeCKOG OTKJIOHCHHUE, paBHOG HOHO)KI/ITGJ'II)HOMY KBaJIpaTHOMy KOpHIO n3 zmcnepcvm:

o —+D,.

JU1 pakTUYECKUX PACIIPENETICHUM MTO0KEHUE LIEHTPA IPYNIIUPOBAaHUS XapaKTEPU3YIOT
CpeIHUM apu(MeTHYeCKUM 3HAaUCHHEM CITy4aifHON BEJIMYMHBI U TOT/Ia Cpe/lHee KBapaTUYECKOe
OTKJIOHEHHUE PABHO:

k
o= [F13 (=X, )'m,
n i=1 (8)
Takum 00pa3om, 4TOOBI OXapaKTEPU30BaTh PACIIPEICIICHHE CITyYalHON BETUUHNHBI
I/ICHOHB3yIOT CJ'IC,Z[YIOH_[I/Iﬁ Ha60p YHUCJIIOBBIX XapaKTepI/ICTI/IK:

9



¢ HOMHUHAQJIBHOE 3HAUYEHUE CIy4yallHOW BEIWYMHBI X0 (HanmpuMep, HOMUHAIBHBIN
pasmep);

®  [I0JIE PAaCCESHMS CIYyYalHON BEIUYUHBI Oy;

e  KOOpIWHATa CEPEIMHBI MO paccestHus (LeHTpaabHoe oTKiIoHeHue) ECw;

e cpeaHee apu(pMETUYECKOE 3HAUCHUE CIYYaliHOHN BETHMUMHBI X¢p WIN CPEIHEE
apu(pMeTHYeCKoe OTKIIOHEHHE EMy,;

o CpelHee KBaJApaTHIECKOe OTKIIOHEHUE CITYyYaliHOW BEIMYMHBI Oy.

Ecnu xkpuBas pacnpesienieHusi CHMMETPHYHA OTHOCHTEIBHO CPETHEr0 apu(pMETUIECCKOTO
3HAUEHUS, [ICHTP TPYIIIUPOBAHUS OKA3bIBAETCS COBMEIICHHBIM C KOOPAMHATON CEPEIUHBI MO
paccesinus, T. €. ECowx = Em,.

3aKkonwl pacnpeodenenus

Pacnipenenenust ciiydailHbIX BEIMYMH B 3aBUCMMOCTH OT YCJIIOBUM MOTYT OIMCHIBATHCS
pa3HbIMM 3aKOHAMU. MHOTOYUCIEHHBIMH UCCIEAOBAHUSAMH YYECHBIX-TEXHOJIOTOB U3 BCEro
pa3HOO00pa3usl BBISIBJICHO OTPAaHUYCHHOE UX KOJUYECTBO, JOCTATOYHO aJIEKBATHO OIMCHIBAIOIIIEE
pe3yNbTaThl TEXHOJOTMYECKUX MPOILIECCOB MAIIMHOCTPOCHHUA. M3 3TUX 3aKOHOB HamOoJbllee
IIPAKTUYECKOE 3HAYEHUE UMEET 3aKOH HOPMANbHO20 pacnpeodeneHus uau 3axkon laycca. 910
OOBSACHSICTCS T€M, YTO B TEXHOJOTHYECKHX IMPOIIECcCaX MAIIMHOCTPOUTENLHOTO MMPOU3BOJICTBA HaA
pe3yNbTaT OKa3bIBaCT BIHUSHUE OOJBIINOE KOJMYECTBO OTKIOHSIONMX (AKTOPOB, NPHUEM
OOJBIIMHCTBO M3 HUX BIUSIOT NPUMEPHO B OAMHAKOBOM creneHu. COryiacHO H3BECTHOMY
MIOJIO)KEHUIO TEOpUU BEPOATHOCTEM paclpesielieHne CyMMbl OOJIBIIOTO KOJIMYECTBA B3aUMHO
HE3aBHCHUMBIX CIIyYalHBIX CJIaraeMbIX BEJIIMYMH IMPU OTCYTCTBUU JIOMUHHUPYIOIUX (DaKTOpPOB
MOJUUHSAETCS 3aKOHY ['aycca.

VYpaBHEeHHE KPUBOI HOPMAIBHOTO PaCIpEAEIICHUs] UMEET CIICTYIOUN BUL:

C(x=Xep)?
1 e 20?2

e -

AHanu3 3TOro ypaBHEHUs MOKa3bIBAET, YTO KPUBasi HOPMAJIBLHOT'O paclpeaeIeHUs
CHMMETPHUYHA OTHOCHTEJBHO IIEHTPa TPYIIIHPOBAHNS, TIPEICTABIIEMOT0 BEIMIMHAMU M (X) Wiu
Xcp. KoopanHaTa 1ieHTpa rpynnupoBaHusi ONpeesseT MojI0KeHHe KpUBOW OTHOCUTENIBHO Havana
orcyera (HampruMep, OTHOCUTENIbHO HOMUHAIBHOTO 3HAYEeHUS TIOKa3arTens Xo), a cpeHee
KBaJJpaTUUECKOE OTKIOHEHHUE o — ee (hOpMy U pazMax. 3HaYEHUSIM X U —X COOTBETCTBYET
OJIMHAKOBAas BeMMYMHA opAnHATH Y. [Ipn x = X, KpuBast UMeeT MaKCUMYM:

t 04
o2r o

Ha paccrostnuu +0 oT BepiuHbl (CM. puc. 2.6) KpuBasi UMEeT JBe TOUKU (ToukHu A u B)

neperunda, opauHaTa KOTOPBIX:

Yo=Y, = (O 0,24
A ° o 27e \/E

10



v b P(x)%
A B
é
._ 0 5
- A.I\H\I

-30 ° u +3c6
B ACP D o
w =60 _

Puc.2.6. Kpuas 3akona HopmanbHOro pacnpeznenenus (I'aycca)

KpuBas acumnroTruecku npudamkaercs k ocu aberuce. Ha paccrostanu £30 OT BEpIIMHBL
KPHBOI1 €€ BETBH HACTOJIBKO OJIM3KO MOAXO/AT K OCH aOCIUCC, YTO B ATHX MPE/esiax OKa3bIBaeTCs
99,73% ot tutomaay mox Bcei KpuBoi. [Ipu mpakTHueckux pacyerax 0ObIYHO MPUHUMAETCS, UYTO
TI0JI€ PaCCesHUS

wx = 60x (2.10)

U B IIpeZIeJIax 3TOrO MOJIsl HAXOAATCS BCE 3HAYCHUS UCCIIeyeMOr CITy4aliHOW BETMYUHBIL.
Bo3snukarormiast mpu 3ToM norpemHocts coctaiseT 0,27% u cuutaercs J0myCTUMOMN.

W3 popmymsl (2.10) cremyer, 4TO C yBETHYCHUEM Oy MTPOIOPIHOHAIBLHO pacTeT MoJe

paccesiHus, KaK 3TO II0Ka3aHo Ha puc. 2.7.
Py

0 Xi

Puc. 2.7. BnusHue cpeHeKBapaTHYECKOro OTKJIOHEHUS Ha (OopMy KPUBOW HOPMAIbHOIO
pacnpeneneHus

[TosToMy cpenHee KBalpaTUYHOE OTKIOHEHHE U CUMTAETCSI MEPOI paccessHUs WM Mepo
TOYHOCTH; IPUMEHUTECIIBHO K HaIel TeMe 3TO OTKIOHEHHE MOYKHO CUHNTATh MepOﬁ
HECTaOMIIBHOCTH MTOKa3aTels CIIy>KeOHOTr0 Ha3HAYEeHUsI MaIlIHBbI.

C nmomomsio 3akoHa ["aycca aekBaTHO ONMMCHIBAIOTCS PE3YIIBTATHI IPOU3BOICTBEHHBIX
IPOIIECCOB € JOCTATOYHO OOJIBIION MOBTOPSIEMOCTHIO, T.€. B YCIOBHUAX MacCOBOTO U
KPYIHOCEPUMHOTO MPOU3BO/ICTB MAIIUH.

B ycnoBusAx eTMHUYHOTO M MEIKOCEPUUHOTO MTPOU3BO/ICTB, II€ TOBTOPSIEMOCTh
OTCYTCTBYCT UJIU T-Ilf)e:’)BI)I'-I'c’lI\/’IHO Majia, BOSMOXHOCTE MOJYUCHUA CAUHUYHOI'O pE3yjibTaTa
CTaHOBUTCS OJIMHAKOBO BO3MOXKHOM B Ipe/iesiax BO3MOXKHOT'O MIIU JIOITYCTHUMOTO T10JIsl PACCEesTHUS.
[Tpu HeobxoMMOCTH 006€CTIeYUTh (JOCTUYB) 0COO0 BHICOKYIO CTAaOMIIBHOCTh pe3yibTaTa
(HampuMmep, pu 00paboTKe eTanel Mo 5-6 KBaauTeTaM TOYHOCTH) BEPOSTHOCTh €r0 MOMadaHus
B Y3KHC I'PaHUIIBI ITOJIA AOITYCKaA IO HAMMCEHBIIEMY, CPEAHEMY HJIHU HaI/I6OJ'H)IHeMy 3HAa4YCHUAM
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CTAHOBUTCS OJMHAKOBOM. B 3THX ciydasix npumensaom 3akon pasHot eepoamuocmu. Takoe
pactipenenenue GpopMupyercs Takxke, KOrja B TEXHOJIOTHYECKOW CUCTEME €CTh OJJH
JOMHUHUPYIOIIUN (HAKTOP U ATOT HAaKTOp U3MEHSET MOydyaeMblil pa3Mep MO JUHEHHOMY 3aKOHY.
[Tpumepom Takoro pakTopa MOXKET CIIYKUTh Pa3MEPHBI H3HOC HHCTPYMEHTA, ONMCHIBAEMBIN
JUHEHHON (QyHKIIMEH apryMeHTa BpEMEHH €ro padoTHI.

I'paduuecku 3aK0H paBHOI BEpOATHOCTH MPEACTABIACTCS MPSMOYTOIBHUKOM C

P(x)= 100 %
OCHOBAaHHMEM @y = Xmax - Xmin ¥ BBICOTOH @< (cm.puc. 2.8.). CpenHee 3HaUEHHE
X _ Xmax + Xmin
cP
CIIy4allHOH! BEIUYMHBI 2 , CpEIHEE KBAIPATUYECKOE OTKIIOHEHUE
o =2 Emin _ Pk 105774
243 B .
!
/D/X/ % X
10
—1007%
& x
Ximin Xmax X
Xcp

Puc. 2.8. Pactipenenenue ciyyailHON BEIHMUMHBI 10 3aKOHY PaBHON BEPOSITHOCTH

B ycnoBusx cepuifHOTO MPOU3BOJICTBA PE3YJIbTAT COCTUHCHUS JABYX MM HECKOJIBKUX
JeTalied, pa3Mepbl KOTOPBIX PACCESHBI 110 3aKOHY PaBHOW BEPOSITHOCTH, PaclpeiesieHUe X
o0miero pasmMepa Jojiee aieKBaTHO OMHCHIBACTCS 3AKOHOM PABHOOEOPEHHO20 MPEY2OIbHUKA
(3axonom Cumncona). ITOT 3aKOH TaKKE MPUMEHSIOT TAK)Ke JIJISl OMIMCAHUS paCTIPEICTICHII
pa3MepoB 7-8 KBaJUTETOB TOUHOCTH, TONyUYEHHBIX Mpu 00paboTke Ha cTaHkax. [ paduuecku 3ToT
3aKOH IPEJICTABISIETCS PaBHOOCAPEHHBIM TPEYTOJLHUKOM C OCHOBAHHEM, PABHBIM TIOJTIO
paccestHus @y (cM. puc. 2.9.).

Pl % 1 B

Xmin Xmax FA_/
X

Puc. 2.9. Pactipeienenue ciayyaiiHOl BeIMUYMHBI N0 3akoHYy CHUMIICOHA
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X _ Xmax + Xmin
cP 2
PacnpeneneHHe OKa3bIBACTCsA CUMMCTPHUYHBIM OTHOCHUTCIIBHO .EciuB
Kadue€CTBC HadalJia OTcucTa cnyqaﬁﬂoﬁ BCIIMYHNHBI BbIGpaTB €€ MAaTEMATNYCCKOC O KUJAHUEC UJIN
ch, TO (bYHKHI/IH pacupeacicHusd B Ipeaciax [Xmin, Xmax] NUMCECT BU:
2 . 2
fO)=—@-—)
w w

X X
’

a)X
o, =
U cpennee KBaIpaTUuECKOE OTKIOHEHHE 2.6 .
Pacnpenenenus o 3akoHam CHMIICOHA ¥ paBHOW BEPOSITHOCTH MOXKHO PacCMaTpPHBATh Kak
OTKJIOHEHHS OT 3aKOHA HOPMAJILHOTO PaCIPE/Ie/ICHHUs, KOJTUYESCTBCHHO CTEIIEHb ATHX OTKJIOHCHHIMA
OILICHUBACTCS KOAPPUIIMEHTOM A, KOTOPBIN HA3bIBAIOT OTHOCUTEIBHBIM CPEJTHUM KBaJPaTHUYCCKUM

/1220'X
1)

OTKJIOHEHHUEM: x . B tabnuie 2.3 npuBeneHbI 3HaUCHUS KO3(PPHUIIUESHTOB.

Ta6Jmua 2.3. 3HaueHUs OTHOCHUTEIILHOT'O CpCAHCIO KBAAPATUUICCKOTI'O OTKIIOHCHUA

3aKoH pacmpeelieHuUs Ox Wx A
Hopwmansnsiii (I'aycca) Ox 60x 1
3
Cumncona Xoo — X Xmax = Xmin 1
26 ve
PaBHOI BEPOSATHOCTH X — X Xmax = Xmin 1
243 V3

3axon sxcyenmpucumema (3axkon Penesy). ITUM 3aKOHOM OITUCBHIBAETCS paclpeesieHue
TaKHUX CYTy0O0 IMOJIOKHUTEIHHBIX TI0 BETMYHHE OTPEITHOCTEH KaK dKCIICHTPUCHUTET, PaTUaITbHOE
OueHue, MIITUICHOCTh, HeMTapallIeIbHOCTh U T.11. @OPMUPOBAHUE ITOTO PACIIPEIETICHHS XOPOIIIO
WLTIOCTPUPYETCS] 00pa30BaHUEM IKCIICHTPUCUTETA HAPYIKHOW M BHYTPEHHEH MITMHAPUICCKUX
MOBEPXHOCTEH MpU 00TaUMBAHHUH MMOBEPXY U YCTAHOBKE HA OMPABKY C TapaHTUPOBAHHBIM
3a3opoM. Cxema Takoro mporiecca npuseaeHa Ha puc. 2.10. Ha puc. 2.10a npuBenena neranp TUNa
JTUCKa, HApy>KHasl TOBEPXHOCTh KOTOPOTO MOIYYaeTCsl C HEKOTOPBIM IKCIEHTPUCUTETOM €
OTHOCHUTEIIEHO OCH OTBepCTHUsi O. DKCHEHTPUCUTET MPECTABISAETCS PalyCcOM-BeKTOpoM R = ¢,
KOTOPBI MOXKET OBITH PABHOBEPOATHO HampasieH oA JoosiM yrioM k ocu OX. Ha puc. 2.106
MOKa3aHO TEKyIIlee MOJIOKEHUE painyca-BeKTopa R, onuceiBaeMoe TeKyIIMMHU 3HAYCHUSIMHU
KOOpJIMHAT €ro KOHIIA X U Vi.
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Puc.2.10. Cxema ¢opmupoBanus pacrpeneiaeHus 1mno 3akony Penest sakcrieHTpucuTteTa
OTBEPCTHUS U HAPYKHOTO LIMJIMHAPA

OCOOCHHOCTBIO TaKOTO paclpeneNieHus] SBISIETCS TO, YTO B €r0 OCHOBE JICKHT
pacripesielieHue KOOpAMHAT 10 3akoHy ["aycca (HOpManbHOTO paclpeielieHus), a pacipeieneHue
AKCLEHTPUCUTETAa HOPMAJIBHBIM HE SIBJISIETCA, KaK 3TO IIOKa3aHo Ha puc. 2.100. YpaBHeHHEe 3aK0OHA
Peness umeer cneqyromuii BUA:

RZ

2 =

y — e 20,
2
o

(o]
1

rie 00 — CpelHee KBaapaTU4YecKoe OTKJIOHEHHe 3HaueHud koopauHaT X u Y.
[Toste paccessHUs IEPEeMEHHOM BEIMYMHBI painyca-BekTopa R paBHo w = 3,44 a9

Cymmuposanue nozpewtHocmeii U KOMRO3UUUU 3AKOHO8 PACCEAHUA

IIpu 06paboTke 3aroTOBOK B TEXHOJIOTMYECKHUX CHCTEMaX Ha TOYHOCTh MOJIy4YaeMoro
pa3smMepa OJHOBPEMEHHO BIIMSET OOJNBIIOE KOJIMYECTBO PAa3HbIX (PAKTOPOB, MMEIONIINX Pa3HOE
noseJieHHe BO BpeMeHH. [1o 3ToMy mpu3Haky Bce (aKTOpbl U MOPOXKAAEMble UMM MOTPELIHOCTH
JCJIAT Ha CJ'Iy‘-IElﬁHBIG n cucremaruueckne. K CJ'Iy'-I&fIHI:IM OTHOCATCA TC, BEJIMYHMHY W HAIIPABJIICHUC
JeMCTBUSL KOTOPBIX HEBO3MOXKHO NpeJcKa3aTh WM pacCUMTaTh Uil KakIOW Cieayrouei
oOpabatrbeiBaeMOl 3aroToBkH. [IprMepoM Takoro Qaxtopa MOMKET CIYXHUTbh paccesHUE pa3MeEpOB
3aroTOBKH B NMapTUHU MOCTYNAIOIIKX g 00pabOTKU B Ipeesax J0IMycKa 3TOro pa3mepa.

CyMmapHOe AelCTBHE BCeX CIIyYalHBIX (PaKTOPOB MOPOXKIAET PaclpeieieHHe pa3MepoB
0 TOJI0 e Ecnum Bce (axkTopbl MOAYMHSIOTCA 3aKOHY HOPMAaJbHOTO paclpeneleHus, TO
BCJIIMYMHY CYMMApPHOI'O IIOJA paCCeaHUA MOXKHO OINPCACIHUTL KBaApPaTUYHBIM CYMMHUPOBAHHEM
3JIEMEHTAPHBIX MOTPEIIHOCTEH:

Ecnm e 3aK0HBI paccessHUs 3JIEMEHTApHBIX ITOTPENTHOCTEN pa3HbIe, TO UX CYMMHPOBAHUE
BEAYT I10 MPaBHITy KBaJIPaTHOTO KOPHS C y4eTOM KO3(PPHUIIMEHTOB OTHOCUTEIILHOTO PACCESTHHUSL.
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o, = \/Rla)il +R2a)f,l2 +...+Kna)in = Z Kia)czki

Benmuumaa 3TMX  KOX(Q(GUIMEHTOB  OMpEAeNseTcs IO  OTHOIICHHIO  3HAYCHUS
OTHOCHTEJIBHOTO CPEIHEr0 KBaAPaTHUYECKOr0 OTKIIOHEHHUS Al K 3HAYEHHIO 3TOTO OTKJIOHECHHUS IS
3aKOHa HOpPMAJIBHOTO pacnpeneneHus ['aycca. Toraa st 3akoHa HOPMaJIbHOTO pacrpeereHust
kod(duimeHT otHocuTenbHOrO paccesuus K = 1 mns 3akona Cummncona K = 1,2, mis 3akoHa
paBHO# BeposTHocTH K = 1,73.

K cucrematudyeckum (pakTopam OTHOCAT TaKHeE, KOTOPbIE JIMOO COXPAHSIOT IJIUTEIBHOE
BpeMsl BEIIMYMHY M HalpaBiieHHE (MX Ha3bIBAlOT CHUCTEMATHYECKUMH IOCTOSHHBIMH), JHOO,
COXpaHss HalpaBJCHUE [JEHCTBHS, 3aKOHOMEPHO W3MEHSIOT BEIWYUMHY (MX Ha3bIBAIOT
CHUCTEMAaTUYECKUMH  T[EPEMEHHBIMHU). OTIUYUTENNEHOH ~ OCOOCHHOCTBIO  IMOPOKIAEMBIX
CHUCTEMaTUYECKUMH (aKTOpaMHu TOTPEIIHOCTEH SBIISETCS TO, YTO OHH SBJSIOTCS BEKTOpPaMH H,
CJIeIOBATENILHO, CyMMHUPOBATh MX MEXKIY CO00M HEOOX0IMMO anreOpanyecku, T.€. C y4eTOM 3HaKa
HaIpaBJICHUS JEHCTBUS.

Cry4daifHble TOTPEITHOCTU CKJIAJBIBAIOTCS ¢ CUCTEMATHYECKUMH apudmerndecku. B atom
Clly4ae CyMMAapHOE I10JI€ PACCESIHHS pa3MEPOB OMPEENSIETCS BEIPAKEHUEM:

a)CyM = a)Cfl + Acucm = 66 + Acucm

Hamnpumep, 1ipu 3eHKepOBaHNM OTBEPCTUM OJTHUM 3€HKEPOM B IMAPTUHU JETAIEH PACCESHHE
pa3MepoB NOAUMHAETCS 3aKOHY ['aycca ¢ monem paccesHus =060, Kak 3T0 II0Ka3aHo Ha puc.2.11.
[Ipu cmeHe 3eHKepa XapakTep paccesiHUs HE U3MEHSETCS, TaK KaK BCE YCIIOBUS 00pabOTKU
OCTalOTCs HEM3MEHHBIMU, HO BEpPIIMHA KPUBOM paccesHUs CMEIIAEeTCs Ha BEJIWYUMHY Pa3HOCTH
JMaMETPOB CTApOTO M HOBOTO 3€HKEPOB Acyem, KAK ATO TOKa3aHo Ha puc. 2.116. CymmapHoe mose
paccessHUSL pa3MepoB Bcell mapTuu oOpabOTaHHBIX JBYMs 3€HKEpaMu JeTaliell pacumpsieTcs Ha
3TY BENUYMHY Acucm, @ KPUBas paccesiHUSl CTAaHOBUTCA JByXBepIIMHHON. Eciu cuctemarnueckas
HOTPEIIHOCTh NEPEMEHHAasi M OIMHUCBIBACTCS HEKOTOPOW 3aBHCHUMOCTBIO (HAalpUMep, pa3MEepHBIH
U3HOC MHCTPYMEHTa, KOTOPBIH MPOMOPIIMOHATIEH BPEMEHH €ro paboThl), TO BEpIIMHA KPUBOU
paccesHUs] CTaHOBUTCSI IUIOCKOM M JUIMHA 3TOW IUIOCKOM 4acTh TeM Ooiiblle, yem OoJblle
HAKOIIJICHHAsT CHCTEMAaTHYeCKast MOTPEITHOCTh Acem = f(N2), Tme Ne -  mHOpSAKOBBIA HOMEP
00paboTaHHBIX JAeTanel, ¢ MOMOUIbI0 KOTOPOIO ONOCPEJOBAHHO H3MEpSeTcsl BpeMsl paboThI
MHCTPYMEHTA.

Plx)% Plx)%

cucm

W, =60 ’ 4, =60+

Puc.2.11. Cxema BaustHUA A cuem HA HOPMY KPUBON pACCESIHUS U BEIMUMHY IOJISI pACCESTHUS

1.3 CrangapTusanus napaMeTpoB 10JIeil paccesiHusl KAK HHCTPYMEHT CHH/KeHHU S
3aTPaT HA NPOM3BO/ACTBO U IKCIIYaTALMIO U31eINi

Cucmemot donycme U nocadoK Ha3BIBAIOT COBOKYITHOCTE PpAAOB OOIYCKOB M IMOCANOK,
3aKOHOMCPHO IMOCTPOCHHBIX Ha OCHOBC OIIbITd, TCOPCTUYCCKUX U OSKCIICPHUMCHTAJIBHBIX
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uccienoBaHuii U oQopMIIEHHBIX B BHJE cTaHaapToB. Cucrema mnpenHa3HauyeHa JUisi BbIOOpa
MHUHHMAaJIbHO HEOOXOIUMBIX, HO JAOCTATOUHBIX JJISl MPAKTHUKU BapUAHTOB JOMYCKOB M I1OCAIOK
TUINOBBIX COEJWHEHUW JeTajeil MallWH, JaeT BO3MOYKHOCTb CTaHJAapTH30BaTh pEXYIIUE
MHCTPYMEHTBI U KalnuOphbl, a KaK CJIEJCTBHE CHIKAIOTCA 3aTpaThl Ha M3TOTOBJICHHE JETallei,
CcOOpPKY y3JI0B M HMX KOHTPOJIb, O0JIer4aeT KOHCTPYHPOBAHME, MPOM3BOACTBO M JOCTHXKEHUE
B3alMO3aMEHSAEMOCTH U3/I€TINI U UX YacTe, a TakkKe 00yCIOBIMBAET MOBBIIIEHUE UX KaueCTBa.

B nacrosiiiee BpeMs OOJIBIIMHCTBO CTpaH MHUpa MPUMEHSIET CUCTEMBI I0IYCKOB M MOCAZ0K
NCO. Cucremsl MCO co3nansl a1 yHH(PUKAIMN HATMOHAIBHBIX CUCTEM JOMYCKOB M TOCA/IOK C
HEeNbl0  OOJIerueHus: MEXAYHAapOIHBIX TEXHMUECKHUX CBA3eil B MeTauiooOpabaThiBaromiei
IPOMBIIUIEHHOCTH. BrioueHne MexayHapoaHbelx pekomenpauuii MCO B HauuoHalIbHBIE
CTaHJapThl CO3JIaeT YCIOBUS ISl OOecriedeHHs] B3aMMO3aMEHSIEMOCTH OJHOTHIHBIX JeTajei,
COCTaBHBIX YacTEeW M W3JIEIMM, U3rOTOBIEHHBIX B pa3HbIX cTpaHaX. CoBerckuil Coro3 BCTYIWI B
NCO B 1977 romy, a 3aTem mepemén Ha eAWHYH cucTemy aomyckoB W mocanok (ECIII) u
OCHOBHBIC HOPMBI B3aUMO3aMEHSEMOCTH, KOTOpbIe 0a3UpyIOTCS Ha CTaHIAPTaX U PEKOMEHIALUAX
NCO.

OcHOBHbIE HOPMBI B3aMMO3aMEHSEMOCTH BKJIIOYAIOT CHUCTEMBI JIOIYCKOB M IOCAJOK Ha
HWIMHIPUYECKUE JeTald, KOHyca, IIMOHKH, pe3bObl, 3yOuarbie mepemaud, u Ap. CucreMsl
nonyckoB u mocanok MCO u EC/II nns TUNOBBIX [eTajell MalldH OCHOBAHBI HA €OUHbIX
NPUHYUNAX NOCMPOEHUsL, BKIIOYAIOIINX

e cucreMy 00pazoBaHUs OCAJOK U BHIOB CONPSIKEHMUIA;
e CHCTEMY OCHOBHBIX OTKJIOHEHU;

e  YPOBHHU TOYHOCTH;

e CAMHMILY JIOIYCKa;

e MPEANOYTUTEIbHBIE NOJIS JOIYCKOB U MOCAI0K;

e JMana3oHbl U UHTEPBAJIbl HOMUHAIBHBIX PA3MEPOB;

e HOPMAJIbHYIO TEMIIEPATYPY.

bb10 mpuUHATO, YTO NBE WM HECKOJBKO JAETalled Pa3HbIX pPa3MepoB CIENYET CUUTATh
OJINHAKOBOM TOYHOCTU (IPUHAUIEKAIMMH OJHOMY KBAJIWUTETY), €CIM HMX H3rOTaBIMBAIOT Ha
OJTHOM U TOM k€ 000pYZOBaHUU NP OJTHUX U T€X K€ YCIOBHUAX 00pabOTKM (peKuMax pe3aHus U
T.4.). OTCroAa cieayer, 4To TOUHOCTh BaJIOB, M3TOTOBJICHHBIX, HAllPUMep, HUTN(OBAaHUEM BO BCEM
Jana3oHe AMaMeTpOB OJIMHAKOBA, HECMOTPS Ha TO, YTO MOTPELIHOCTh 00pabOTKHU, KaK MOKa3aln
AKCIIEPUMEHTHI, PaCTET C YBEIMUYECHUEM pa3zMepa 06pa6aTHBaeM0171 netanu (puc. 1).

A, MKM I
120 TokapHas oﬁpaﬁomxa a
80 f Wnucposarue 32\/(; B —
/ I — |
60 - _l——"'"'—-—_
/ f’-
U/ -
20 V//R MpeuusuoHHoe winughosanue a 33 d e
0 l | | [ I
40 80 120 160 200 240 d mm

Pucynok 3.1

3aBUCHMOCTh W3MCHEHHs IMOTPEIIHOCTH Oblla MPEJACTaBiIeHA KAk MPOM3BEICHHE IBYX
yacteit. O1Ha YacTh a4 XapaKTepu3oBajia TUII CTaHKa, JAPyras — 3aBHCelia JIKIIb OT pa3Mepa JeTajn
3d.

A=a*3d
re A — aMIUTHTY/Ia PaCCEesIHUS pa3MepOB, XapaKTePHU3YIOIIas IOTPEIIHOCTh 00PabOTKH, MKM;

d — nuameTp 0OpabaThIBAEMOM ACTAIIH, MM;
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a — kod(puIMeHT, 3aBUCSIINNA JTUITH OT THUIIA CTAaHKA.

B nanpHeiimeM ObLIO pemieHo, YTO JOIMYCKUA OJHOTO KBAJUTETA TOJDKHBI MEHSATHCS TakK Ke,
KaK HW3MEHSETCS IMOTrPenIHOCTh OOpaOOTKM Ha CTaHKE B 3aBUCHMOCTH OT pa3Mepa
obOpabareIiBacMOl JeTalH.

Cucmema 0CHOBHBIX OMKIOHEHUL TIPEACTABISAET COOOM Pl OCHOBHBIX OTKJIOHCHHH BaJIOB
B CA u otBepcruii B CB, 0003Ha4aeMbIX COOTBETCTBEHHO CTPOYHBIMHU U 3arjlaBHBIMH OyKBaMH
JaTuHCKOro andasura, HapuMep a, b, ..., zb, z¢; A, B, ..., ZB, ZC.

3HaYeHHEe OCHOBHOTO OTKJIOHEHHS OMPENENsieTCS COOTBETCTBYIONIECH OYKBOM M 3aBUCHUT OT
HOMHUHAJIBHOTO pa3Mmepa. B cucremax J0MmycKOB M MOCAJ0K Pa3HBIX THIOB JIETajei YCTaHOBJIECHO
pa3HOE YHCIO OCHOBHBIX OTKJIOHEHHH, HAMOOIbIIEe MX KOJIUYECTBO COJACPIKHUTCS B CHUCTEME
JIOTTYCKOB M TIOCAJIOK IIaJIKUX IIMJIMHIPHUYECCKUX JIETaJICH.

Yposnu mounocmu MOTYT Ha3bIBaThCS MO-PAZHOMY: KEAIUMENbl MOYHOCIU - JJIS THaJAKUX
JeTaneu, cmeneHu mowHocmu - I Pe3bOOBBIX JeTaled W 3yOuaThIX KOJIEC WIIM KIACCHl
moyHocmu - I TOAIIUITHUKOB Ka4eHHUs, HO B JIFOOOM CiIydae OHH OINPEACISIOT TPeOyeMyro
CTYNEHb TOYHOCTHU JI€TaJIeH JIsl BBITTOJIHEHHS cBOMX (QyHKIHK. O003HAYarOTCsl YPOBHM TOYHOCTH,
KaK TMpaBWIO, apaOCKUMU mudpamMu, 4eM MeHbIIe mudpa, TeM BBIIIEC YPOBCHb TOYHOCTH, T.C.
TOYHEE JCTab.

Eounuya oonycka - 3TO 3aBUCUMOCTH JOIyCKa OT HOMHUHAJILHOTO pa3Mepa, KoTopas
ABIIIETCS. MEPOHM TOYHOCTH, OTPAXAIOMICH BIUSHUE TEXHOJIOTHYECKUX, KOHCTPYKTHUBHBIX U
METPOJIOTHUECKUX (PakTOpoB. ENMHMIIBI OMMyCcKa B cHCTEMaXx JOIMYCKOB M MOCAIOK YCTAaHOBIICHBI
Ha OCHOBAaHHWU MCCIICIOBAHUNM TOYHOCTH MEXaHUYECKON 00paboTku neraneil. Juanazonvt u
UHMePBAIbl HOMUHAILHBIX PA3Mepo8 YUUTHIBAIOT BIUSHUE MAacIITa0HOro (hakTopa Ha 3HAUCHUE
eMHMIIBI JJoTTycKa. B mpenenax oAHOro nuana3oHa pasMepoB 3aBUCUMOCTD €IMHUIIBI JOMYyCKa OT
HOMHUHAJIBHOTO pa3Mepa - MOCTOSHHA. DTO CACJIAHO JJIA TOTO, YTOOBl MAaKCHMAJIbHO COKPATUTh
YHCIIO 3HAUYEHUH JOMYCKOB MPHU MOCTPOSHUH PSIOB OMTYCKOB.

JHomnyck IT paccuntsiBaercs mo popmyse: IT =K * |,
rae K —uuncno eauuuil g0mycka, yCTaHOBICHHOE ISl KaXKIOTO KBAIUTETA,;

| — eIMHMIIA JIOTYCKA, 3aBHCAIIAs TOJBKO OT pa3mepa (tadi. 3.1).

Crannaprom ycranoBiensl kBanutetsl: 01,0, 1,2,3,4, 5, ..., 11, 12...18. Cambie TOuHbIE
kBasmuteTsl 01, 0, 1, 2, 3, 4, kak ipaBwUII0, TPUMEHSFOTCS IIPH U3TOTOBJICHUN 00PA3I[OBBIX MEp U
kanuOpoB. KBanurers! ¢ 5-ro mo 11-ii, kak mpaBuiIo0, IPUMEHSIOTCS ISl COMPATAEMBIX SJIEMEHTOB
netanedt. KBanurersl ¢ 12-ro o 18-if npUMeHSIOTCA JUIsl HECONPATAaeMbIX 3JIEMEHTOB JeTaleil.

Tabnuna 3.1.
KBanurer 56 7 8 9 1011 12 13 14 15 16 17 18
Yucino exauuu gomycka K 710 16 25 40 64 100 160 250 400 640 1000 1600 2500
Homnyck ans pazmepos 10 S00 ) - 3
MM IT=k*i, rme i =0.453D +0,0010 , MKM

Jlomyck miis pa3MepoB CBBILIE
500 mo 3150 MM
[Tpumeuanue: D — cpeqHee reomeTpuueckoe U3 KpaltHUX 3HAUYEHUH KaKJI0T0 HHTEepBaia
HOMUHAJIBHBIX pa3MepoB, MM (TabiuIa JaHa B COKpAIIEHUH )

IT=Kk*i, rnei=0,004*D+ 2,1, Mkm

Jns mocTpoeHus psAIOB JOMYCKOB KaKIbIM W3 IHANa30HOB pa3MEpOB, B CBOKO OYEpE.lb,
pa3zelieH Ha HECKOJIBKO uHmepeanos. I10CKoJIbKy Ha3HayaTh JOIYCK ISl KaKJI0r0 HOMUHAJIBHOTO
pa3Mepa SKOHOMHUYECKH HEIeIecoo0pa3Ho sl BCEX pa3MepoB, 00bEIMHEHHBIX B OJIMH MHTEPBAJI,
3HAUEHUS JOMYCKOB MPUHSTHI 00UHAKO8bIMU. Pa3Mephl O HHTEpBaaM pacipeieleHbl TaK, YTOObI
}IOHyCKI/I, IIOACYUTAHHBIC II0 KpaﬁHHM 3HAYCHUAM B KaXIOM I/IHTepBaJ'Ie, OTIINYaJINCh OT
JOTTYCKOB, TTOJICYMTAHHBIX 110 CPETHEMY 3HAUCHUIO IUaMeTpa B TOM K€ UHTepBase, He Ooliee 4yeM
Ha 5-8 %.
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B dopmynax emmnun nmomyckoB B cucteme MCO u ECJIII B kadecTBe pa3mepoB
MOJICTABJISIIOT CPEIHEE TEOMETPUUECKOE KPaHUX pa3MepOB KaXKJ0T0 MHTEPBaA.

CpeaHHUM reoMeTpHMYecKMM HECKOJIBKUX MOJIOKUTEIHHBIX BEIIECTBEHHBIX YHCE
HAa3bIBACTCA TAKOC YHCJIO, KOTOPBIM MOXXHO 3aMCHUTH KAXKAO0C U3 3TUX YHUCCII TAK, I-ITO6I)I ux
pou3BeieHne He u3MeHm1och. bosee Gpopmanbho:

n
G(xy1,29,...,2y) = Y129 - T, = H:r,t-
i=1

1/mn

VYcraHoBieHO 27 OCHOBHBIX OTKJIOHEHHM BaJIOB M 27 OCHOBHBIX OTKJIOHEHHMI OTBEpPCTHIA.
OCHOBHOE OTKJIIOHEHME — OJHO W3 JBYX NPEIEIbHBIX OTKIOHEHUH (BEpXHEE WM HM)KHEE),
ONpENETAIOIIEE MOJO0KEHNE MO AOMYCKA OTHOCUTEIBHO HYJIEBOUW JIMHUH. OCHOBHBIM SBIISIETCS
OTKJIOHEHHE, Onrkaiiiee K HysieBod JMHUU. OCHOBHBIE OTKJIOHEHHS OTBEPCTUH 0003HAYAIOTCS
MPONUCHBIMA OyKBaMU JIAaTUHCKOTO andaBuTa, BajJOoB — CTPOYHBIMU. CXema pacmoioXeHHUs
OCHOBHBIX OTKJIOHEHHUH € yKa3aHHEM KBAJIUTETOB, B KOTOPBIX PEKOMEHYETCS UX NPUMEHSTb, [
pa3mepoB 10 500 MM npuBeaeHa Ha puc. 3.1. 3aTeMHeHHast 06J1aCTh OTHOCUTCS K OTBEPCTHUSIM.
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O - npednoymumeneHeie Moas Gonyckos

IIpeonoumumenvhvle noas OONYCKO8 U NOCAOOK TPEACTABISAIOT COOOWH COBOKYITHOCTH
0TOOpaHHBIX U3 YKCclia HanOoJee YacTo MPUMEHSIEMBIX B IIPOU3BOJICTBE U3JIENIUHN TOJIEH JTOITYCKOB
U COCTaBJISIEeMbIX M3 MX YHCIa MOCAJ0K WIM BUAOB CONPSHKEHUNA. DTHU MOJS JOMYCKOB M MOCA0K
COCTABIISIIOT PSAIBl TPEANOYTHTEIBHBIX M PEKOMEHAYeMBIX M JOJDKHBI B TEPBYIO OYepenb
UCIIOJIb30BAThCS MPH MTPOEKTUPOBAHUN U3AEITHIA.

Hopmanvnas memnepamypa, TIpH KOTOPOH ONpENENeHbl JOIMYCKH W  OTKJIOHEHHS,
ycTaHaBiMBaeMble cTaHgaptamu, npunara pasHoi +20°C (I'OCT 9249-59). Takas Temmeparypa
OyM3Ka K TeMIeparype pabouux MOMEIIEHUIN NMPOU3BOJCTBEHHBIX MOMEIICHUH. ['payupoBKy u
aTTEeCTAIMIO BCEX JMHEWHBIX M YTIIOBBIX MEp W HM3MEPHUTEIBHBIX MPUOOPOB, a TaKXKe TOYHBIC
U3MEPEHUs CIEyeT BBINOJIHATH IPU HOPMAILHOW TeMIepaType, OTCTYIJICHUs OT Hee He JTOJDKHBI
IpeBbIIIaTh Jonmyckaemblx 3HadeHud, cogepxamuxcsi B ['OCT 8.050-73 (I'ocymapcTBeHHas
cucreMa usMmepenuif). Temmeparypa netanu U U3MEPUTENLHOTO CPEACTBA B MOMEHT KOHTPOJIS
JOJDKHA OBITH OJMHAKOBOHM, YTO MOXET OBITh JOCTUTHYTO COBMECTHOW BBIICPKKOW IETall U
U3MEPUTENIBHOTO CPEJCTBa B OJMHAKOBBIX YCIOBHUSX (HampuMep, Ha 4yyryHHoW muute). Ecnm
TEeMIeparypa BO3/AyXa B TPOW3BOACTBEHHOM TIOMEIIECHUH, KOHTPOJIHPYEMOH JeTamd |
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M3MEPUTEIILHOTO CpEeACTBa cTabmian3upoBaHbl U paBHBl 20 °C, TemmepaTypHas IMOTPEIIHOCTh
U3MEPEHUs] OTCYTCTBYET NpHU JIOO0H pa3sHOCTH TEeMIIEpaTypHBIX KO3()(PHUIMEHTOB IUHEHHOTO
pacmupenus. TakuMm o0Opa3om, Ui yCTpaHEHHUS TEMIIEPaTypHBIX IOTIPEIIHOCTe HEeoO0XOAUMO
cOOJII0/IaTh HOPMAJIBHBIN TEMIEPATYPHBIM PEXUM B MOMEIIECHHUSIX U3MEPUTEIBHBIX JIAO0OpaTOpHil,
MHCTPYMEHTAJIbHBIX, MEXaHUYECKUX U COOPOYHBIX 1IEXOB.

2. [Mocaaka kak MojeIb B3aUMO/IelicTBHUS IBYX JAeTajeil
2.1 PazmepHasi MojeJIb B3aMMO/IefiCTBHS ABYX JeTajieil B e IMHUYHOM COeIMHEHNH

B roTtoBbix wu3menusx ngerand B OOJBIIMHCTBE CIIy4aeB COIPSTalOTCS 1O CBOUM
¢dopMo0Opa3yoIM OBEPXHOCTSIM, 00pa3ys coeauHeHus. Jlrobas MammHa Mpu HU3TOTOBICHUH
TpeOyeT BBIMOJHEHHS OOJBIIOrO KOJMYECTBA COCIUHEHUH JeTalell Ipyr ¢ IpyroM - Takue
COCMHEHHUSI B IMpelesiaX OJHOTO M3ACNHUs SBISIOTCS CIMHUYHBIMH. B JaHHOM KOHTEKCTE
e0UHUYHOe coeOduHeHue - 3TO JBE WIM HECKOJbKO MOJBHUYKHO WM HEMOJBUKHO COCAMHSIEMbIX
JeTajgell Ha3bIBaIOT CONpsAraeMbiMU. [lOBEpXHOCTH, MO KOTOPHIM TIPOUCXOAHUT COCIHMHEHUE
JeTaned, Ha3bIBAIOTCS COMPSATaeMbIMH TOBEpXHOCTAMU. OcTallbHblE MOBEPXHOCTH HA3bIBAIOT
HeconpsAraeMbIMH (CBOOOJHBIMH). B COOTBETCTBUU C 3THM Pa3IMYarOT pa3Mephl CONPSTaeMbIX U
HecomnpsraeMpIx (CBOOOIHBIX) TOBEPXHOCTEH.

XapakTep eIUHIUYHOTO COCTMHEHHS ONpeeNnsieTcs ero (pyHKIMOHAIBHBIM Ha3HAYCHUEM B
MEXaHHU3Me, MPU M3TFOTOBICHUU KOTOPOTO OHO OCYIIECTBISIETCS, M ONpPENeNseT CTeNneHb
JIOITyCTUMOCTH OTHOCHTENBHBIX TI€peMEeIIeHUi JneTaneil mocie cOopku. [lo BO3MOKHOCTH
B3aMMHOT'0 NIEPEMEIICHHS IeTalel pa3InyaloT CIEIYIOIINe COeTNHEHUS:

e a) HenooBudICHvle HEPA3LEMHbBIE COeOUHEHUsl, B KOTOPBIX OJIHA COEIMHsAEMas JIeTalb
HEMOJIB)KHA OTHOCHTENBHO JPYroil B TEUEHHE BCEr0 BPEMEHHU pabOThl MeXaHH3Ma:
COCIMHEHMUS JIeTaJell CBApKOW, KIICIIKOW, KJIEeM, COCIMHEHUS C TI'apaHTUPOBAaHHBIM
HATSATOM (HampuMmep, OpPOH30BOTO BEHIIA YEPBSAYHOTO KoOJeca CO CTANbHOM CTymHIleH);
nepBbIe TPH BHUJAA ITHX COCAMHEHUH pa30OpKe HE MOABEPraloTCs, a YETBEPTHIH MOMKET
pa3dupaThCs UL IpU KpaitHel He0OX0IUMOCTH;

e 0) HenoosudicHvie pazvemHvle COeOUHeHUs, OTIUYAIONIUECS OT MPEABIAYIINX TEM, YTO B
HUX BO3MOJKHO IE€pEeMEIICHNEe OJHOW JIeTal OTHOCUTENIBHO JIPYrod Ipu peryJupoBKe U
pa30opKe COEAMHEHUS] MpPH PEMOHTE (HampuMep, KpereXHble pPe3bOOBbBIE, IIIIHIIECBEIC,
[IMTOHOYHBIE, KITUHOBBIE U MITU(TOBBIE COSTUHEHHS);

e B) NOOGUdICHbIe cOeOuHeHUsl, B KOTOPBIX OJHA COeIMHsAeMas JeTalb BO BpeMs pabOThI
MeXaHH3Ma MePEMEIAETCsl OTHOCUTENBHO JIPYTOl B ONpeAeICHHBIX HAPABICHUSIX.

B kaxnayr u3 rpynm BXOAWT MHOIO Pa3sHOBHIHOCTEH COEIMHEHWHM, MMEIOLIUX CBOU
KOHCTPYKTHUBHBIE 0OCOOEHHOCTH U CBOIO 00J1aCTh IPUMEHEHUS.

EnunndHOE coemuHeHne o0pa3yeT COmpshKeHNEe WM ocaaKy. [Ipu 3ToM BHE 3aBUCUMOCTH
OT KOH(HUTypallud COEIUHSEMBIX JJIEMEHTOB, YCIOBHO MPHUHATO OIWH DJIEMEHT HAa3bIBaTh
«BaJIOM», a JPYroi - «OTBEpCTHEM». Bam - TepMUH, YCIOBHO NMPUMEHSIEMBIH 1l 0003HAYCHUS
HApyXHBIX (OXBaThIBAEMBIX) JJIEMEHTOB JeTalleld, BKJIIOYas M DIIEMEHTHI, OTrPaHUYCHHBIE
IUIOCKUMH TTOBEPXHOCTSIMA. OTBEpCTHE - TEPMHUH, YCIOBHO TPUMEHSIEMBIH UIsi 0003HAYEHUS
BHYTPEHHUX (OXBaTBHIBAIOIINX) D3JEMEHTOB JeTaliel, BKJIIOYAas U DIIEMEHTHI, OTpaHUYEHHBIC
IUIOCKUMH TIOBEPXHOCTSIMH. Ecim oXBaThIBarommiass W OXBaTbIBacMasi IOBEPXHOCTH SIBIISTIOTCS
KPYIABIMA  [UIUHAPUYECKUMH  MOBEPXHOCTAMU, TO COEJAMHEHHWE Ha3bIBAeTCS  TIAJIKHUM
muHApHYeckuM. Eciim oxBaThIBaromiasi W OXBaThIBaeMas MOBEPXHOCTH OOpa3OBaHBI JIBYMsI
napauieTbHBIMU TIOCKOCTSMU KaX/1asi, TO COeIMHEHUE HA3bIBACTCS TUIOCKUM C TapasuieIbHbIMU
MJIOCKOCTSIMHU.

EnunnyHoe coemuHeHne MOXKET OBITh C 3a30pOM MJIM HATATOM. 3a30p - Pa3HOCTb MEXKIY
pa3sMepoM OTBEPCTHS U Baja 10 COOPKH, €ClIi pa3Mep OTBepCcTHs Ooubie pasmepa Baia S =D - d.
Hatsr - N =d - D. 3a30p wiu HaTAT NPEICTaBISAIOT COOON pa3MEpHYIO0 MOJEIbh B3aUMOJICHCTBUS
NIBYX JIeTaJiei B €AMHUIHOM COCTNHEHHH.
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2.2 PazmepHasi MoJieJib B3aUMO/IeliCTBUS AeTaJiell B MapTHU COeIMHEH Uil

HomuHanbHbIi pa3Mep OTBEPCTHUS U Bajla, COCTABIIIONIUX COCTUHEHUE SBISIETCS 00WUM U
HA3b16AEMC HOMUHANbHLIM pasmepom nocadku. Pa3Mepbl oTBepcTHl 0003HAYaIOT JIIOOBIMU
3arnaBHbIMH OykBamu, Hampumep: A, B..., BanoB - crpounsimu: @, b.... [lpenenbHbie pazmeps
0003HAYalOT C HMHJAEKCAaMM max - HauOOJbIIMI NpeAenbHbIH pa3Mep, min - HaUMEHBIIUH
npeeapHbIi pa3Mep, Hanpumep: Amax, Bmin, amax, bmin.

B 3aBHCHMOCTH OT BO3MOXHOCTH OTHOCUTEJIBHOTO NEPEMEILEHUS CONPATacMbIX ACTaIeH
WJIM CTETICHU CONPOTUBJICHUS UX B3AUMHOMY CMELICHUIO ITOCAAKU Pa3JeIstOT Ha TPU BUAA:

- IIOCAJIKH C 3a30pOM,

- IOCAJKH C HATATOM,

- IEPEXOIHBIE MTOCAIKH.

1. [locanka ¢ 3a30poMm - mocajka, Ipu KOTOpPO Bcerza o0pa3yercs B COEUHEHUU 3a30p,
T.€. HAMMEHbIIUIN MpeAenbHbI pa3Mep OTBepCTHs OoJible HanOOJIbIIEr0 MPEeAEIbHOIo pa3mepa
Baja Win paBeH eMy. Ha rpaguueckoM nM300pa’keHUU TaKOM MOCAJKU I0JI€ JOIYCKAa OTBEPCTHUS
BCErJia pacloyIoKEHO HaJ I0JIeM JIOIyCKa Bajla, T.€. pa3Mep I'OJHOT0 OTBEpCTHs Bcerna Oosiblie
pa3mepoB rogHoro Bana. [locaaku ¢ 3a30poM XapakTepusyroTcs (OTJIMYAKOTCS OJHA OT JIPYroi)
3HAYEHUSMH 3a30POB, T.€. ABYMs BO3MOXHBIMU IIPENEIbHBIMU 3HAUEHUSAMH, MEXKAY KOTOPBIMH
JIOJDKEH HaXOIOUTBhCA JICUCTBUTENBHBIA 3a30p MPU M3rOTOBICHHM JETalled B Ipefenax
HOPMHUPYEMBIX JOIIYyCKOB M, IPEXKIE BCEro, HAaMMEHBUIMM 3a30poM. B wacTHOM ciydae
HAaUMEHBIINN 3a30p MOXKET ObITh paBeH HyJt0. HambOonbuinii 3a30p OyAdeT MMETh MECTO, €CIH
coIpsiraTb HauOOJIBIIMI MPEENbHBIN pa3Mep OTBEPCTHs C HAUMEHBLINM IpPEAeIbHBIM pa3MepoM
BaJIa, & HAMMEHBIINHI 3a30p - IIPU CONPSKEHUM HaUMEHBILIErO IIPEIEIbHOIO pa3Mepa OTBEPCTHUs C
HauOOJIBIIUM IpeJesIbHBIM pa3MepoM Bana. Ilocajgku ¢ 3a30poM HCHOJIB3YIOT B TeX CIy4Yasx,
KorJa HeOOXOAMMO OO0ECIeYUTh OTHOCHUTEIBHOE CMEIIEHUE COMPATaeMBbIX JeTallel HIu
HE00XO0IMMO 3JIEMEHT OJHOW JeTaly MOMECTUTh B JIEMEHT Ipyroil /Ui AajgbHeHIel ux cBapku
WM KPETJICHUS APYTUMH CIIOCO0aMH.
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Ilonsa JOITYCKOB OTBCPCTHUA U BaJia IIPU MMOCAAKE C 3a30pOM (OTKJ'IOHCHI/ISI OTBCPCTUMA
ITOJIOKHUTECIIBbHBI, OTKIIOHCHH S Bajla OTpI/II_[aTeJ'IBHI)I)

2. Tlocagka ¢ HaTATOM - TIOCaJIKa, MPU KOTOPOW Bceraa o0pa3yeTcsi HATAT B COCIUHECHHH,
T.€. HAUMEHBIIUN TPENEeNbHBIH pa3Mep COeNMHSIEMOro Baja OyaerT Ooiblne HauOOJBIIETO
MpeaebHOTO pa3Mepa oTBepcTus. Ha rpaduueckoM n300pakeHHH TaKUX MOCAIOK IMOJIe JOMyCKa
Bajia BCETJla pacIloIOKEHO BBIIIE MOJISI JOMYCKa OTBEPCTHS, T.€. BCE pa3Mepbl TOJAHOTO OTBEPCTHS
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MEHBIIIE pa3MepoB rogHoro Bajia. [locagku ¢ HATIroM XapakTepU3yrTcs (OTIMYaloTCS OJHA OT
JpyTroif) 3HAaYeHHEM HAaUMEHBIIETO HATATra, KOTOPBIA 00pa3yercst MpHU CONPsHKEHUH HauMEHbBIIEro
IpellebHOrO pa3Mepa Bajla ¢ HAWOOJBLIMM MPEAETbHBIM Pa3MEpOM OTBEPCTHSI, €CIIU pa3Mep
OTBEPCTUS MEHbLIE pa3Mmepa Bajsa. Hanbonplinii HaTAT OKa)KeTCS TOrJa, €CIM B CONPSIKEHUU
OyJeT ydacTBOBaTh Baj C HauWOOJBIIMM MIPEACIbHBIM pPa3MEpOM U OTBEPCTHE C HAUMEHBIIUM
IpEJIEIbHBIM Pa3MEPOM.

3. Ilepexoanas nocanka - Ha rpadguueckom nzo0paxeHnu TakuxX MOCaI0K IOJIS JOMYCKOB
BAJIOB M OTBEPCTUH MEPEKPHIBAIOTCA YAaCTHYHO WJIM TOJIHOCTBhIO. Takum oOpa3om, 10
W3TOTOBJICHUS HENIb3sI TOYHO CKAa3aTh, YTO MOJYUYUTCS MPU CONMPSHKEHUH T'OJHBIX OTBEPCTHUS U Bajila
- 3a3op win HaTar. IlepexoaHble TMMOCAaaKW XapaKTEPU3YIOTCS HAWOOJBIIUM HATATOM U
HauOO0JIBIINUM 3a30poM. Eciiy pu U3roTOBIIEHUH OKAXKETCS, YTO pa3Mep OTBEPCTHUSI COOTBETCTBYET
HauOO0JIbIIEMY IIPEJIEIBHOMY pa3Mepy, a pa3Mep BaJjla - HAMMEHbLIEMY NPEAEIBHOMY pa3Mepy, TO
B COIPSDKEHUU TMOJYYUTCS] HAauOOIbIINK 3a30p. B cioyuae ecnu pasmep rogHOrO OTBEPCTHS OyaeT
COOTBETCTBOBATH HAUMEHBILIEMY NPEACIHHOMY pa3Mepy, a pa3Mep TOAHOTO Baja - HauOOJIbIIEMY
IpesieIbHOMY pa3Mepy, TO B COINPsDKEHUU OyJeT MMeTh MecTo HauOosblnii HaTar. [lepexonnbie
MOCAJKN MCIONB3YIOTCS B3aMEH IOCA0K C HATATOM, KOT/Ia HEOOXOIUMO IPOBOIUTH Pa300pKy H
cOOpPKY COMNpsDKeHHUS MpH ero HSkciuryaTanuu. Ecnu TpebyeTcss o0ecneuuTh HEeMoJABHKHOE
COCIMHEHUE BaJla M OTBEPCTUS C TOMOUIBIO TEPEXOMHOM IOCATKU, TO OOBIYHO TpedyeTcs
JOTIOTHUTEIbHOE KPEIUICHHUE COTPATaeMbIX JeTallel, MOCKOJIbKY MpeAeNbHbIC HATSATH HEBEITHKU.
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TaKXKe XapaKTepa COeAMHEHUH NCI0Ib3YI0T rpadMuecKoe, CXeMaTHUECKOe N300pakeHHe MOoJIei
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Kak yxe roBopuiioch, pe3ynbTarT JTIO00T0 MPOU3BOJCTBEHHOTO TMpoIlecca CIy4aeH H
paccesiH 1o HEKOTOpoMY MOJIt0. [103TOMy TTpH H3rOTOBICHUN TTAPTHH U3CIHI TOBOPUTH O TOUHOM
3HAYEHUHM 3a30pa WIM HATAra B COEJAMHEHUM HENPABOMEPHO, 3TH IIOKa3aTeld pPa3MEpHOTO
B3aUMOJICUCTBUS JIBYX IMOBEPXHOCTEH, 0OPA3yIOMIUX COEAMHEHNE TAKKE MOTYHYalOT PACcCeTHUE 10
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HeKoTopoMy Tono. M 3To paccessHue JOKHO OBITh OTpaHUYEHO (OIMpejesieHa ero HopMa)
COOTBETCTBYIOIIMM MOKa3aTeleM. DTOT MOKa3aTeldb Ha3bIBAETCA AONMycKoM mocaiakul. Jlonyck
nOCAOKU - PAa3HOCTh MEXAYy HauOOJBIIMM U HAaWMEHBIIMM JOMYyCKAaeMBIMU 3a30paMH (JIOMYyCK
3a30opa TS B mocajakax ¢ 3a30pOM) WM HAaWOOJBIIUM M HAUMEHBIIUM JIOMYCKAEMBIMU HATSATAMH
(momyck Hatsara TN B mocagkax ¢ HaT}IFOM)ZZ TS = Smax - Smin; TN = Nmax - Nmin. B
nepexoouvix nocaokax AOMYCK IOCATKW PaBeH CyMMe HauOOJbIIEro 3a30pa M HaWOOJIBIIETO
HaTsra, B3ATHIX MO abcomorHoMy 3HadeHuro TS(N) = Smax + Nmax. J[ins BceX THIIOB MOCAIO0K
JOIYCK TOCAQJKM paBeH CyMMeE JOIYyCKOB OTBepcTHs W Bana, T. e IS(N) = TD + Td. B
HEePEXOHBIX TOCAKaX MUHHUMAJIbHBIN 3a30p B MEPEXOMHOM Mocaake paBeH Hymo (Smin = 0).
Cpennwuii 3a30p WM HATAT PaBEH IOJOBUHE PA3HOCTH HAWMOOJBIIETO 3a30pa W HAUOOJBIIETO
narsra SM(Nm) = 0,5-(Smax-Nmax).

Cucrema oOpa3oBaHHs TMOCAJOK W BHJOB COINPSHKCHHUN MPEIyCMATPUBACT HOCAOKU 8
cucmeme omseepcmust (CA) u 6 cucmeme éana (CB).

Ilocaoku 6 cucmeme omeepcmus - 3TO MOCATKHU, B KOTOPBIX Pa3IMYHbBIE 3a30Pbl M HATATH
MOJTy4al0TCs COCIMHEHUEM PA3IMYHBIX BaJIOB C OCHOBHBIM OTBEpCTHEM (pHC. 4, a).

Ilocaoku 6 cucmeme 6ana - 3T0 TOCAAKH, B KOTOPBIX Pa3IMYHbIC 3230Pbl H HATATH
MOJTy4al0TCs COCTMHEHUEM PA3IUYHBIX OTBEPCTUN C OCHOBHBIM BajioM (puc. 4, 6).
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. HpI/IMepLI PacCIIOJIOKCHHU A roJiei JOITYCKOB IJIF IMMOCAAO0K: a - B CUCTCME OTBCPCTHUA; 0-B
CHUCTCMC BaJia.

JIist Bcex MOcajoKk B CHCTEME OTBEpPCTHs HIDKHEE OTKIOHeHHe orBepctusi ElI = 0, T. e.
HWKHSS TPaHULA [10JIs TOIyCKa OCHOBHOI'O OTBEPCTHS, BCETIa COBNAJAET C HYJIEBOW JIMHUEN. [l
BCEX MOCAJIOK B CCTEME Bajla BEPXHEE OTKIOHEHUE OCHOBHOIO Bajyia €S = 0, T. €. BEpXHssI rpaHuLa

! Tlocaaka - xapakrep COeIUHEHHS JeTajei, ONpeie/sieMblii 3HAUYCHHSMHU TIOTYYaOIUXCs B HEl
3a30pOB M HATATOB.

2 TIpu pacuéTe 1OCaI0K ONPENENISAIOT MpeAeIbHbIE U CPEAHUI 3a30pbl WM HaTsard. HanbGonbmmii
(Smax), Haumenbimi (Smin) u cpenHuii 3a30p (Sm), paBusr: Smax=Dmax-dmin; Smin=Dmin-dmax; Sm=
0,5-(Smax+Smin). Haunbomemmii (Nmax), Haumenbmmiit Hatssr (Nmin) u cpennuii Hatsar (Nm) paBHBL
Nmax=dmax-Dmin; Nmin=dmin-Dmax; Nm= 0,5-(Nmax+Nmin).
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MOJISL IOITyCKa Bajia BCETa COBIAAAeT ¢ HyseBol nuHuel. [lome mormycka ocnogrnoco omeepcmus
OTKJIA/IBIBAIOT BBEPX, 10/Ie OONYCKA OCHOBHO20 8aid - BHU3 OT HYJIEBOM JIMHUU, T. €. B MaTepHal
JeTaJIH.

Tounsle oTBepcTusi 00pabATHIBAIOTCS  JOPOTOCTOSIIIIAM  MEPHBIM ~ HHCTPYMEHTOM
(3eHKepamMu, pa3BEpTKaMH, MPOTSHKKAMH W T.I1.). KaxIblii Takoi WHCTPYMEHT MPUMEHSIOT JUIs
00pabOTKH TOJBKO OJTHOTO pa3Mepa ¢ ONpPEIENICHHBIM I0JIEM JIOIyCKa. Baibl ke HE3aBUCHMO OT
UX pa3Mepa MOTyT 00padaThIBATHCS OJTHUM H TEM K€ PE3IOM WIIN ILTH(POBATBHBIM KPYTOM.

[Ipy mMpPOKOM TPUMEHEHWH CHUCTEMBI BaJla HEOOXOAMMOCTH B MEPHOM HHCTPYMEHTE
MHOTOKpPaTHO BO3pPAacTeT, IOATOMY MPEINOYTeHUE OTHaeTcsi cucreme orBepctus. OnHako B
HEKOTOPBIX CIIyYasiX MO KOHCTPYKTUBHBIM COOOPaKEHUSM MPUXOJAUTCS MPUMEHITH CUCTEMY Baja,
HampuMep, Koraa TpeOyeTcs 4Yepe/oBaTh COCAMHEHUS HECKOJIBKMX OTBEPCTUH OJUHAKOBOTO
HOMUHAQJIBHOTO pa3Mepa, HO C Pa3HbIMHM MOCaJKaMH Ha ofgHOM Baimy. Ha puc. 3.3, a mokazaHo
COCJIMHEHUE, HWMEIOIIee TOJBIKHYIO II0CAaJIKy IIOPIIHEBOrO Maiblla | ¢ MIaTyHOM 2 W
HETOJIBIKHYIO B OOOBIIIKaX MOPIIHS 3, KOTOpOE IeIeco00pa3HO BBHIMOIHUTH B CHUCTEME Baia
(puc. 3.3, B), a He B cucteme otBepctus (puc. 3.3,0). CucrteMy Baja BBITOJHEE NMPUMEHATH U
TOTJa, KOTJIa OCH, BAIHMKH, MTHPTHI MOTYT OBITh W3TOTOBJICHBI M3 TOYHBIX XOJOTHOTSHYTBIX
INPYTKOB 0€3 JIOMOJIHUTEILHOW MEXaHHUECKOW 00pabOTKU UX HAPYIKHBIX MOBEPXHOCTEH.
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a) 6) 8)

s obecrieueHus: oOpa3oBaHHsS TOCAJOK B CHUCTEME Basla, aHAIOTMYHBIX MMOCAJKaM B
CHUCTEME OTBEpPCTHSA, CYIIECTBYET 00IIee TMpaBWIO TOCTPOCHUS OCHOBHBIX OTKJIIOHEHUH,
3aKJovaronieecs B TOM, 4YTO OCHOBHBIE OTKJIOHEHHS OTBEPCTHIl paBHbI 10 BEJIMYHUHE U
MIPOTHUBOIIOJIOKHKI 110 3HAKy OCHOBHBIM OTKJIOHEHMSIM BaJIOB, 0003HAYEHHBIM TOH ke OykBoil. U3
ATOrO MpaBUJIa CIETAHO UCKIItoUeHue. i moaydeHns UIEHTUYHBIX 3a30pOB U HATATOB B CUCTEME
BaJla U B CHCTEME OTBEPCTHS y TEPEXOAHBIX W IMPECCOBBIX IMOCATOK, B KOTOPBIX OTBEPCTHE
JAHHOTO KBAJIMTETa COEIMHSETCS C BajoM OnvKkaiiiiero Oojiee TOUHOTO KBaTUTETa, OCHOBHBIE
OTKJIOHCHHSI PACCUUTHIBAIOTCSA 1O CHEIUAIbHOM 3aBUCHMOCTH M TIO3TOMY CTAHOBSTCS
HECUMMETPUYHBIMHU.

B HekoTophIX ciy4asx Ie1ecooO0pa3HO NPUMEHSTh MOCAIKU, OOpa30oBaHHBIE TaKUM
COYETaHMEM II0JIE€H JIOMYyCKOB OTBEPCTHUsS U Baja, KOrjJja HU OJHA W3 JeTajedl He SBISeTCs
OCHOBHOM. Takue mocagku Ha3bIBAIOTCS BHECUCTEMHBIMU.
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Tema 3. Oco0eHHOCTH pa3MepHBIX Mo/leJieil B3auMOAelCTBUSA ABYX JeTajieil B
HerJIaJIKUX COeIMHEeHHUAX
3.1 Pe3b00BbI€ cOeTUHEHUS

Pe3b006bim coeounenuem Ha3bIBACTCS COSTUHEHUE IBYX JI€Tale C TOMOIIBIO PE3BOBL, T.€.
3JIEMEHTOB J€Tajci, UMEIOIUX OAWH MM HECKOJIbKO PAaBHOMEPHO PACIIOJIOKEHHBIX BUHTOBBIX
BBICTYIIOB P€3bObl IIOCTOSIHHOTO CEYEHHs, OOpa30BAHHBIX HAa OOKOBOW IMOBEPXHOCTU LMJIMHJIpA
M konyca. KoHTyp cedeHMsI KaHaBOK U BBICTYIIOB B IIJIOCKOCTH, IPOXOSILEH Yepe3 OCh pe3bObl,
oOImMi A1 HAPYKHOM U BHYTPEHHEHN pe3bObl, Ha3bIBaeTCs MPOpUIEM pe3bObl.

B 3aBucumoctu oT mnpoduis, T.e. OT BHUAAa (UIYpHl B CEYEHHH, pe3bOa ObIBaeT
TPEYTOJIbHOM, TpamenenJaIbHOM, MUI000pa3Hoi, Kpyriaol, NpsMoyroibHoil. B 3aBucumoct ot
BUJla TIOBEPXHOCTH, Ha KOTOPOH OHa HaHEeceHa, pe3bba paszjensercss Ha LMIMHAPUYECKYI0 U
KOHMYECKYI0 (KOHYCHY10). KpoMe Toro, pe3nObl pa3zienstoT Ha Hapy>KHbIe (00ThI) U BHYTpEHHHE
(raiikn).

ITo skcmmyaTallMOHHOMY TMpH3HAKY, T.€. MO OOJIACTH NPUMEHEHHUs, pe3bObl ObIBAIOT
CIEIYIOIIMX BUJOB: KpelexkHas, KHuHemMaThueckas (xomoBas) U TpyOHas. KpemexHas pes3n0a,
ucronb3yemas Juist obecreueHusl pazbeMHOro coenuHeHHs. K 3TUM pe3pOaM NpeabsBIIsIOTCS
TpeOOBaHUSI MPOYHOCTU COEAMHEHUS NpPU JIUTENbHOM sKcrutyaTanuu. OHa OOBIYHO HUMEET
TpEeyToJIbHBINA poduiib U Hanbosee pacrpocTpaHeHa. Knnemarndeckas pe3p6a HCHOIb3YeTCs AT
npeoOpa3oBaHus BpALIATENbHBIX JIBUKEHUI B MOCTYNAaTelIbHbIE B TaK Ha3bIBAEMbIX BHUHTOBBIX
MexaHu3Max. Takue pe3pObl MPUMEHSIOT B KAU€CTBE XOJJOBbIX BUHTOB Ul CTAaHKOB, B JOMKpaTax,
npeccax u T.J. ITU pe3b0bl 0OBIYHO UMEIOT TPANeeHaATbHBINA WIIH KPYTIblid mpoduias. OCHOBHOE
TpeOoBaHUE K ATHM pe3pdaM - olecrneyeHne TOYHOIO W IUIABHOTO nepeMenieHus. Bo MHorux
ClIy4asiX OHM JIOJDKHBI 00JaJaTh CHOCOOHOCTHIO BBLAECPKHUBATH Oosbline Harpy3ku. TpyOHble
pe3bObl - LWIMHAPUYECKHE M KOHMYECKHE, MCIIONb3yeMble Uil COEAMHEHHs Tpyo B
HedTenepepabaThIBarOIIe TPOMBIIIIEHHOCTH, CAHTEXHUYECKOM 000pyn0BaHuU U T.1. OCHOBHOE
TpeboBaHue: obecreueHne repMeTHYHOCTH U TPOYHOCTH COEIUHEHHUS.

[To uncny 3ax0A0B (T.€. 110 YKCITYy BUHTOBBIX BBICTYIOB) Pe3b0bl ObIBAIOT OJITHO3aXOHbIE U
MHOT'03aXO/HbIE.

B 3aBucumocTH OT HCHOJB3YEMBIX €IWHHUI[ H3MEPEHMs, B KOTOPBIX BBIPAXKAIOTCS
napamMeTpsl pe3bObl, OHHM pa3JeNsAIoTCs Ha MeTpHUuecKkue U AroiiMoBble. HaumbGonbiiee
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pacmpocTpaHeHrne UMeeT pe3b0a TpeyrosibHas ¢ yriom npoduis 60°. Takas pe3rba u3BeCTHA BO
BCEM MUPE 0] HA3BAaHHEM «METPUIECKAS.

OcHoBHbBIM TpoduIeM pe3bObl ABISETCS OOUIMI AJs HApYKHOW M BHYTPEHHEH pe3bObl
po(uIh, KOTOPBIA HA3BIBAETCS HOMHHAIBHBIM, U Pa3MEphl €ro JTUHEHHBIX U YIIIOBBIX 3JIEMEHTOB
CIIy’KaT OCHOBOM JJIsl OIpeieieHnss HOMUHAIBHBIX mpoduieil 6onTa u raiiku. B ocHoBy npodus
METPUYECKOH Pe3bObI MOJI0KEH TPEYTOIBHUK, Y KOTOPOTO CPE3aHbl BEPIIMHEI.

Jlnst obpaszoBanus pabouedl BBICOTBI TpOodmiIs M3 OOIIEH BBICOTHI PAaBHOOEAPEHHOTO
TpeyronsHuka H B mpoduie pe3p0bl mpeaycMOTpeH cpe3 BEpLIMHbBI OCTPHIX yIiioB y raiiku H/4 u
y 6onra H/8. Wcxonnas Bwicota mpoduis H ycTaHnoBieHa B 3aBUCHMOCTH OT IIara pe3bObl U
paBHa 0,8660254P, e P mar pe3r0Obl. PeanpHblil mpod b BOaAWH y HApYKHOU pe3bObl (0oiTa)
HE JOJDKEH BBIXOJUTH 32 JMHHUIO IUIOCKOTO Cpe3a, paclojoKeHHOro Ha pacctosHuu H/4 ot
BEPIIMHBI MCXOJHOTO TPEYrojbHHMKA, a Yy BHYTpeHHeW pe3bOnl (raiiku) - Ha paccrossHuu H/8.
®dopma BMATUHBI y HapY)KHOW pe3pObl (00iTa) HE pErJaMEeHTHUPYETCS W MOXKET OBbITh
TUIOCKOCPE3aHHOW WMITM 3aKkpyriieHHOW. [Ipu miuockocpe3aHHOW BHajuHE y 00JTa Cpe3 JOJIKEH
OBITH pacrosokeH Ha BbeicoTe OT H/4 no H/8 or BepmmHBI MCXOMHOTO TpeyroyibHUKA. [Ipm
3aKpyTIIEHHOW (popMe BIIaIMHBI pagnyc H0oJpKeH ObITh He MeHee 0,1P, a mpodwits pacmonaraercs B
3oHe oT H/8 no 3H/16. [ns raiiku opma BnaauHbl pe3prObl BOOOIE HE periaMeHTHPYeTCs, HO, B
OCHOBHOM, JIeNIAeTCs 3aKPYIJIEHHOM, W TapaMeTpbl €€ ONPEACISIOTCS HOPMHPOBAHUEM
TpeboBaHuil K pe3pbooOpabdaThiBarOIeMy HWHCTPYMEHTY, TIPU HU3TOTOBJICHHH KOTOPOTO
UCTIONB3YIOTCSl Yallle BCETrO0 yKa3aHHBIC PaJWyChl 3aKpyrjeHHs. 3akpyrieHHas (opma BHaauH
SBIISIETCS IPEAOYTUTENILHOM 110 TPOYHOCTHBIM COOOPAKEHHSIM.

W3 cnoxxnoro mpoduiis pe3bObl BBIIENACTCS PSA JIEMEHTOB, OAMHAKOBBIX U OONTa |
raiiku, KOTOPbIE U UCTIONB3YIOTCS IPH HOPMUPOBAHUU TOYHOCTH PE3bOBI.

DTUMH SJIEMEHTAMU SIBIISIOTCS:

* d2 (D2) — cpenHumii guamMeTp pe3bObl COOTBETCTBEHHO O0JITA W TalKW - JHAMETP
BOOOpa)kaeMoro LMJIMHAPA, COOCHOTO € pe3bOOM, Kaxjaas oOpasyrolias KOTOPOro IepeceKaeT
npodunb TakuM 00pa3oM, UYTO OTPE30K MeEXAy TOouykKaMu Mpoduieii CoceqHUX BHUTKOB,
00pa30BaHHBIN MPH MTEPECEUCHUH C KaHABKO, paBeH MOJIOBUHE HOMHHAJIBHOTO I1ara;

* d (D) — HapyxHbIil Iuamerp pe3pObl COOTBETCTBEHHO OoiTa W Taku (OH ke
HOMMHAJIBHBIM JTMaMeTp pe3b0bl) - AMAMETP BOOOpPa)KaeMOro LMIMHAPA, OMHUCAHHOTO BOKPYT
BEpIMH HAapYy>KHOW pe3bObl (OoniTa) WiaM MO BHaaWHAM BHYTpeHHEH pe3nObl (raiikm). Korma
TOBOPAT, YTO pe3b0a quamerpom 20 MM, TO 3TO O3HAYAET, YTO y HEE HAPYKHBIM nuameTp paBeH 20
MM;

* d1 (D1) — BHyTpeHHU#l AuaMmeTp pe3bObl COOTBETCTBEHHO OONTAa M Tallku - JAUAMETp
BOOOpa)KaeMOro IMJIMH/PA, BIMCAHHOTO BO BIAMHBI HAPYKHOU pe3bObl (001Ta) MM B BEPIIMHBI
BHYTpEHHEHN pe3bObl (raiiku).

HomunanbHble 3Ha4YeHHs] W PACMOJOKEHUE HAPYKHOTO M BHYTPEHHETO JIUaMETPOB
COBIANAIOT Ig O0JITa U I TalKU.

* P — mar pe3b0sbI - paccTosiHUE 1O JIMHUY, MApAJUIETLHON OCH Pe3bObl, MEXKAY CPEIHUMHU
TOYKaMU OJMKANIIMX OJHOMMEHHBIX OOKOBBIX CTOPOH MpOQuIs, JEKAIUX B OJHOW OCEBOU
IUIOCKOCTH 110 OZIHY CTOPOHY OT OCH Pe3bObI,

* o — yroJy nmpoduis pe3bObl, JUIsI METPUUECKHX pe3b0 oo = 60° - yrosl MeXIy CMEKHBIMU
OOKOBBIMH CTOPOHAaMHU pPE3bObI B IJIOCKOCTH OCEBOrO cedeHus. [ljis HOpMHpOBaHUS dale
UCIIONIb3YETCSl Yroi a/2 - yroia HakJIoHa MeXAy OOKOBOM CTOpoHOM mpoduis pe3nobl U
HNEPIEHINKYIIPOM K OCH pe3bObl. DTO YCTaHOBJIEHO JUISI TOTO, YTOOBI MOYKHO OBIJIO BBIIBUTH
NePEeKOC pe3bOBbl M3-3a HETOYHOCTH YCTAHOBKH HWHCTpyMeHTa. MHade MOXeT OKa3aThCs, 4To
npoduak BBAEPKAH MPABUIBLHO, HO OTHOCHUTEIHHO OCH Pa3BEPHYT, U COMPSDKEHHUE MOXKET He
NPOM30UTH. Y HEKOTOPBIX pPe3bd mnpoduiab genaercss HECMMMETPUYHBIM, B OTOM clydae
UCTIOJIb3YETCsl TEPMUH YToJl HaKJIOHa OOKOBOM CTOPOHBI pe3b0bl - YIoJl MeX1y OOKOBOI CTOPOHOM
Pe3b0bI ¥ IEPIICHAUKYJIIPOM K OCH PE3h0BbI B IIIOCKOCTH OCEBOTO CEUCHUS.
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OcnoBHbIe TapameTpsl MeTprueckux pe3sd mo [OCT 9150-81

Mertpuueckass IWIMHAPUYECKash pe3bOa MPHUMEHSETCS TJIaBHBIM 00pa3oM B KauyecTBe
KpENexHOH U paszensercs Ha pe3p0y ¢ KpyHHbIM IaroM guamerpom 1...64 MM u pe3bly c
MeJKUM maroM auamerpoM 1...600 mm. B HOpMAaTHBHBIX JOKYMEHTaX BBEJIEHO OTpaHUYEHUE Ha
3HAYEHUE I1aroB U YKa3bIBAeTCs HECKOJBbKO IIAroB AJs Kaxjaoro quamerpa. Camblil 601b1I0M 11ar
JUIsT. HOMHUHAJIBHOI'O JMAMETpa Ha3bIBAIOT YCJIOBHO KPYMHBIM IIaroM, a OCTaJbHbIE MEIKUMHU
maramu. [Ipu paBHBIX HApYKHBIX JUAMETPaX METPUUYECKHE PE3bObI C MEJIKUM IIaroM OTIMYAKOTCS
OT pe3b0 ¢ KPYIHBIM IIarOM MEHBIIEH BBHICOTOW MPOGWIS U MEHBIIUM YIJIOM MOJbEMa PE3bOBI.
[TosTOMy pe3bObI C MENKHUM IIaroM PeKOMEHAYETCsS MPUMEHSTh IPU Majloil JUIMHE CBUHYMBAHUS,
Ha TOHKOCTEHHBIX JIETaJIsIX, a TAKKe MPH IMePEeMEHHON HarpysKe, To4Kax ¥ BUOpanusx. Pe3nOsI ¢
KPYIIHBIM 1IarOM PEKOMEHJYeTCsl NPUMEHSATh A COCAMHEHUs JeTajel, He IMOJIBEprarolluxcs
TaKUM Harpy3kam, TaK KaKk OHM MEHee HaJIe)KHbI IIPH IEPEeMEHHON Harpy3Ke U BUOpamusx u oonee
CKJIOHHBI K CAMOOTBUHYHBAHUIO.

Jljis MHOT03aXxOJHBIX pe3b0 BMECTE ¢ TEPMUHOM IIAr MCIOJB3YETCs €le TEPMHUH XOJ -
paccTosiHUe 10 JIMHUM, MapajuleIbHON OCH pe3bObl, MEXIY JII000H HCXOAHOM cpeaHel TOUuKoil Ha
OOKOBOI CTOpPOHE PE3bObI U CPEIHEN TOUKOM, TOJIyYEHHOH NpU NEepeMELICHUHN UCXOIHOM cpeiHen
TOYKU I10 BUHTOBOW JMHMM Ha yros 360°. JIpyrumu cioBaMu, 3TO LIar OJHOW M3 BUHTOBBIX
JIMHUM, U3 KOTOPBIX COCTOMT MHOT03aXx0/IHas pe3b0a.

JlnuHa CBUHYMBAHUS - JUIMHA B3aHMMHOTO CONPHUKOCHOBEHMS HAPYXHOM M BHYTpPEHHEH
pe3rd B oceBOoM HampaBieHUU. YacTo 5TOT 53JIEMEHT HAa3bIBAIOT BBICOTOW TaWku. /[iuHa
CBUHUUBAHUA B CHUIYy KOHCTPYKTHBHBIX OCOOCHHOCTEH pe3bOOBBIX COEAMHEHUI OKa3bIBaeT
BJIMSTHUE HAa KAUECTBO U XapaKTep CONPSDKEHUS. Y CTAHOBJIEHO TPU IPYMNIIbI JJIUH CBUHUYMBAHUS:

S — KOpOTKHE: ¢ JJIMHOM cBUHUUBaHUs MeHee 2.24 x P x do2,

N — HOpMasbHBIE: C JJIMHOW CBUHYMBAHUS HE MEHEe 2.24xPxd°? u He Gonee 66.7xPxd%2.

L — uiMHHBIE: ¢ AJIMHOM cBUHUYMBaHUS Gomee 6.7xP xd%2 .

Tounble 3Ha4eHns ATUH cBUHYKMBaHUs ycTanoBieHsl [OCT 16093-81.

Pe3b0oBbIe CcOeMHEHMS IO XapakTepy COeAMHEHHs OBIBalOT C 3a30pOM, HATSITOM H
nepexoiHpie. OHAKO MMOABIISAIONIEE PACIPOCTPAHEHNE UMEIOT MOCATKHU C 3a30POM.

Pe3b0Obl mpu CBUHYMBAHUM KOHTAKTUPYIOT TOJBKO OOKOBBIMH CTOPOHAMHU MNpoduis,
MO3TOMY TOJIBKO CPEIHMH JMaMeTp, 1ar W yroa npouis pe3bObl ONPENesioT XapakTep
COIpsDKEHUs B pe3bOe. Jlomyckaemble OTKIIOHEHHUS! pe3b0bl 33/1al0TCsl OT HOMUHAJIBHOTO MPO(UIISL
B HalpaBJeHUH NEPIEHIUKYISIPHOM OCH Pe3bObl «B Teno» Oosta u raiiku. Pacnonokenue mnosiei
JIONyCKOB HAa HAapyXHyI pe3p0y (001T) W Ha BHYTpeHHIOIO (raiika) pans Haumboiee
pacIpOCTPaHEHHOH MOCAIKU CKOJIbKEHHS, Y KOTOPOU B MPEACIBHOM CIy4ae 3a30p MOXKET ObITh
paBeH Hymo. [l MeTpuyeckoil pe3bObl HOPMUPYETCS TOYHOCTh CIEAYIOLIUX AJIEMEHTOB:
HapyxHoro nuamerpa Oonra (Td); BHyTpeHHero nuamerpa raiiku (TD1); cpeanero nmamerpa
6onta u raiiku (Td2, TD2). TouyHOCTh HapyHOTO JUaMETpa Taliku M BHYTPEHHETO AHaMeTpa
60J1Ta OrpaHMYMBACTCS TOJIBKO pazMepaMH pe3r0000padaThIBaIOIIEro HHCTPYMEHTA.

Jlis KOMIIEHCAallMd HAaKOIUIEHHON MOTPeIIHOCTH Iara M MOTPElIHOCTH yria Mpoduis
IPOM3BOJIAT CMEILIEHHE JAEUCTBUTEIHLHOIO CPEeIHETO AruaMeTpa pe3bObl. BeencTsie B3auMocBs3u
MEXJy OTKJIOHEHMSIMM 11ara, yriia nmpoduisi U COOCTBEHHO CPETHEro JHaMeTpa, JOMyCKaeMble
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OTKJIOHEHMS 3TUX MapaMeTPOB PA3AEIbHO HE HOPMUPYIOT. Y CTAHABIMBAIOT TOJBKO CYMMAapHBII
JOIYCK Ha CpeqHUi nuamerp OonTa W Tallkh, KOTOPHIH BKIIFOYAET JOMYCKAaeMbIe OTKJIOHEHUS
COOCTBEHHO CpEHEero Auamerpa W JuaMeTpaibHble KOMIIEHCAIMU IMOTPEIIHOCTH Ilara M yria
npoduns. Kpome storo, 3agaercs AOMyCK HA HAPYKHBIN TuamMeTp 00ITa M BHYTPEHHUN ITUAMETP
y Taiiky, T.€. Ha IMaMeTpbl, KOTOpble (OPMUPYIOTCA MEpe/l Hape3aHUueM pe3bObl U IPU U3MEPEHUHN
TOTOBBIX U3/ENIUN HanboJee JOCTYITHEI.

Tabnuna 1.
S e e
Homuranssald mpod s Gk
— e
gl o T = "
=| &2 T=
o E_ Eanm ‘
k= —_— . —— ___——___-\-.____
[Tone momycka npu AJIMHE CBUHUMBAHUS
Jlerans Krnacc Tounoctu
S - KopoTKas N - HopmasbHas L - nmuHHas
- TouHbI# - 4h 49 -
apy’kHas o
pespoa (60T) Cpennuit 5h6h 5g6g 6h 69 6f 6e 6d 7969
['pyObIii - 89 -
Tounbii 4H 4H5H 5H 6H
BHYTpeHEAL |~ g 5H 6H 6G 7H
pe3bOa (Taiika)
["pyOsrii - TH7G 8H

Ilpumeuanus.
1. JInst mOMy4eHus: pa3InYHbIX MOCAT0K MOKHO NMPUMEHATH JIFOObIE COYETAHUs TOJIEH JTOITYyCKOB
pe3b0bI OONTOB U TaekK.
2. Ilpu nnuHax cBUHYMBAHUA S ¥ L omycKaeTcs mMpUMEHSTh MOJIsl JOIYCKOB, YCTaHOBIICHHBIE TS
JUTMH CBUHYMBAHUS N.
3. Haubonee pacpocTpaHeHHOM MTOCAIKON TSI KPETISKHBIX METPHUECKUX pe3b0 sBisieTcs 6g 6H.
[Tons nOMycKOB OCHOBHOTO OTOOpa METPUUECKOM pe3bObl A MOCaAOK C 3a30pOM
Hopmupyrotes o 'OCT 16093-81. Ludpsr 0003Ha4a0T CTENEHh TOYHOCTH, & OYKBBI - OCHOBHOE
OTKJIOHEeHHue. [l pe3bOOBBIX COEAMHEHUH OCHOBHBIE OTKJIOHEHHMsI 0003HAuYalOTCsl TAaKUMHU JKe
OyKBaMH, KaK M JUTS TJIAJKUX DJIEMEHTOB JIeTasiel (TPOMUCHBIE TATHHCKNE OYKBBI IS OTBEPCTHH -
Taiiku U CTPOYHBIE IS BAJIOB - OOJTOB), XOTS 3HAUEHUS ITUX OTKJIOHEHUH, 0003HAYEHHBIX OJHOMN
OyKBOH, HE COBIAJAIOT JUIS PE3bOOBBIX M TIAIKUX JIETaliell OAHOTO mapamerpa. Psel TouHOCTH
MONyYWIM Ha3BaHUE CTENEHH TOYHOCTH (AJI1 THAJAKUX COMPsDKEHWH - KBamuTeThl). Kiacc
TOYHOCTH - TIOHATHE YCIOBHOE (Ha YepTekaX YKa3bIBAIOT IOJISI JOMYCKOB); M €r0 UCTIONB3YIOT IS
CPaBHUTENBHOW OLIEHKU TOYHOCTU Pe3bObl. TouMblll Kiacc PEKOMEHAYETCs Il OTBETCTBEHHBIX
pe3b00BBIX coenuHennit. Cpednuti knacc - 1is pe3b0d o01mero HazHaueHus. I pyoviil kiacc - nis
pe3b0, Hape3aeMbIX Ha TOpSYCKATaHBIX 3aTOTOBKAX, B JUIMHHBIX TIyXUX OTBEPCTUSAX H T.II.
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Ycnoenwvie o603nauenus mempuueckux pesvo.

O6o3HaueHue pe3bOOBBIX DJIEMEHTOB JOJKHO COYeTaTh B ce0e  CIEeNYIOIIyIO
UH(POPMALIUIO:

a) ykazaHue o Bujie pe3bonl (M - meTpuueckas);

0) 3HaYeHNEe HOMUHAJIBHOTO JTMaMeTpa, T.e. HapyxHoro auametpa (d, D) (oaunakoBoe st
OoJiTa U A railku, 00pa3yroIINX COSAMHEHUE);

B) 3HaUEHHE 111ara, €CJIi OH MEJIKUN (KpYIHBIH 11ar He yKa3bIBaeTcs);

T) criennalibHO yKa3biBaetcs LH, ecnu pe3n0a seBas;

1) TIoJie IOTycKa Ha MpUBEACHHBIN cpeanuit auametp (d2 wim D2);

€) ToJIe IOMyCKa Ha JUaMeTp BBICTYIIOB, T.€. TIOJIE JIOIMyCKa Ha HApY)KHBIA IuameTp 0onira
(d) unmu BHYTpeHHMI quameTp raiiku (D1);

’K) 3HaYCHHWE JUTMHBI CBUHYMBAHUS, €CITH OHA HE HOpMaJIbHASI.

[Tpumeps! nosHOro 0603HaUEHUS PE3bOOBOTO IEMEHTA:

JUTSL Hapy»KHOM pe3nOn - 6osira: M20 X 0,75LH - 79 69 - 15;

JUIs BHYTpeHHeH pe3bOsl - raiiku: M20 X 0,75LH - 4HS5H - 10.

O6o03HaueHne pe3bOOBBIX COETUHEHHH COCTOUT, KaKk U TNpU 0003HAYEHHH pPE3bOOBBIX
3JIEMEHTOB, U3 AAHHBIX O pe3b0e U TOUHOCTH ee MapaMeTpoB. JlaHHBIE O pe3b0e yKa3bIBalOT TaK
XKe, KaK ¥ JIJIsl pe3bOOBBIX AJIEMEHTOB, T.€. YKa3aHHE O METPHUYECKOW pe3b0Oe, 0 3HAYCHHH Iara,
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npaBas WM JieBas pe3b0a, a TaKke CBEICHHS O JUIMHE CBHHYMBAHMA. Kak W U1 TiIaakux
3JIEMEHTOB, NMPH O0003HAYCHUH TOYHOCTH PE3bOOBOTO COCAMHECHHS B YHCIUTEIC YKa3bIBACTCS
9JIEMEHT C BHYTPEHHEH CONpAraeMoii MOBEPXHOCTHIO, T.€. TOUHOCTh BHYTPEHHEH pe3bObI - raiikH,
a B 3HAMCHATEJIC yKa3bIBAIOTCs TPEOOBaHMSI K TOYHOCTH COIPSTracMOro DJIEMEHTa C HapyKHON
HOBEPXHOCTHIO, T.€. TOYHOCTh HAapy>KHOHU pe3bObI - OoITa.

[Mpumep mosHOrO 0003HAUeHHs pe3bboBoro compsbkenus: M20 X 0.75LH - 4H5H/7969-
15. Kopotkoe o6o3naucaue: M20 - 7H/6g.

[Mpumepsl 00O3HAUEHHS MOCAJOK METPUYECKUX pe3b0 mpuBeaeHbl Ha puc.2. Ecnm
0003Ha4eHHe TOJIA JI0MyCKa Hapy>KHOTO AuameTpa y 0oJiTa WM BHYTPEHHEro JUaMeTpa y Tailku
COBIAJIaeT ¢ 0003HAYEHHEM TOJISI IOMYCKa CPEJHEro IMaMeTpa, ero B 0003HAYCHUH HE IPUBO/IAIT.
[Ipumep ycnoBHOTO 0003HAUEHHSI Pe3bOOBOTO CONPSDKEHHUS € JIEBOI pe3b00il M MenKuM marom P
=1 wmm: M12x1LH - 6H/6g.

gﬁ;ﬁ;’;u Msrgﬂiu" ;uaa
D= 12 MM j_ e
12 - 4H5H M12X 1 - Tgég
T T T
Pespfa  [Tane Mame Mone Mone donycka
mempuysciad  donycka  domycea donycka HADyHHOSD
C KOVITHLIM [Wazom  CcpelHEs0  eRYMDSHHER0 cpedHeso Juamempa d
F=1.7Timy duavempa duamemps o, duantsmpa
{Lige He yKesbsasmea) ‘Dz
1
12 - 6H M12 - Bg
T T
Mone donycka gpeéHeao u Mone donvorka cpedHeso U
sHymMperHea dusamempoe pezsinl RapywHozo duarempos pesedel
3.2 lllmoHOYHBIE COEAMHEHUS
ImoHno4yHOE COCANHCHUE — OAUH H3 BHUAOB COCI[I/IHeHI/Iﬁ Bajja CO BTyJIKOP'I C

UCTIOJI30BaHUEM JIOTIOJHHUTEIBHOTO KOHCTPYKTUBHOTO 3JeMeHTa (IITMOHKH), NpeIHa3HaYeHHOM
JUI IPEJOTBPALIEHNS UX B3aUMHOTO OBOPOTa. Yaile BCero MIoHKa UCTONIb3YyeTCs Ul epeaadn
KPYTSIIET0 MOMEHTA B COSMHEHUSX BPAIIAIONIETOCs Bajla ¢ 3y0UaThIM KOJIECOM WIIH CO IIKHBOM,
HO BO3MOXHBI U JIpyrHe pelleHHs, HalnpuMmep — 3aldTa OCH OT MPOBOPOTAa OTHOCHTEIBHO
HETIOABIDKHOTO KOpIyca. B OTIWYMe OT COeIWHEHWH C HATATOM, KOTOpBIE OOECIICYHBAIOT
B3aMMHYI0 HEMOJBIKHOCTh JeTajeil 0e3 JOMOJHUTEIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB,
IIMTOHOYHBIE COCMHEHUST — pa3beMHble. OHH MO3BOJISIOT OCYIIECTBIATh Pa300pKy W MOBTOPHYIO
cOOpKY KOHCTPYKUMH ¢ o0ecredeHueM Toro e 3¢¢dekra, 4yTo M MpH NEPBUYHOH cOOpKe.
[IInoHOYHBIE COENMWHEHHS MOTYT OBITh TOJBMKHBIMH WJIM HEMOJIBW)KHBIMH B  OCEBOM
HalpaBleHUU. B TNOABMKHBIX COEIMHEHUSX YacTO MCIOJIB3YIOT HAlpaBlSIONIME IIMOHKH C
KpeIUIeHHEeM K Bajly BUHTaMH. BJoib Bajia ¢ HampaBiisiolled IIMOHKOW OOBIYHO MepeMeliaercs
3ybuatoe kozieco (Oi0k 3yOwarbix Kojec), moiaymydTa wuiaum apyras getans. LnmoHkw,
3aKperUIeHHbIE Ha BTYJIKE, TAKXKE MOTYT CIYXXHUTbh JUIS MEpeadd KPyTAIIero MOMEHTA WU JUIS
IPEOTBPALIEHNS TOBOPOTA BTYJIKU B MPOLIECCE €€ MepeMEeIeHNs BJI0Ib HEMOIBM)KHOTO BaJja.
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[Io ¢dopMe MmMMNOHKM pa3AeNsAlOTCd HA NPU3MATUYECKUE, CETMEHTHBIC, KIWHOBBIE H
TaHreHIMajdbHble. B cTraHmaprax NOpeIyCMOTPEHbl pa3Hble HCIOJHEHUS IIMOHOK HEKOTOPBIX
BUJIOB, HAIPUMED, MPU3MATUYECKUE IIMOHKH C ABYMS 3aKPYIJICHHBIMH TOpLamu (McroiHenue 1),
C OJIHUM 3aKpYIJIEHHBIM TOPLIOM (MCIIOJIHEHHE 3) U C HE3aKpYIJIEHHBIMU TOpLAMU (MCIOJIHEHHE
2), CerMeHTHBbIE LIMOHKU CO Cpe3aHHbIM KpaeM cerMeHTa (ucnonHenue 2). Ilpusmartuueckue
IIMOHKK JIal0T BO3MOXKHOCTH TOJy4aTh KaK IOJABUXKHBIC, TaK U HEMOJBUXKHBIC COCAMHEHUSI.
CerMeHTHBIC IIMOHKM M KIWHOBBIC INMOHKH, Kak MPaBUJIO, CIyXaT Al 00pa3oBaHUA
HEMOABMXKHBIX coenuHeHui. dopmMa 1 pa3Mepsl CEYEHUM IMIMOHOK M MAa30B CTAaHAAPTU30BaHBI U
BBIOMPAIOTCSl B 3aBUCUMOCTH OT JMaMeTpa BaJla, a BUJ IIIMOHOYHOTO COCAMHEHUS OIpeesieTcs
YCIIOBUSIMU PAOOTHI COSAMHCHHUS.

[InoHoyHOE coOeIMHEHUE BKIOYaeT B ce0d MHUHUMYM TpU I[IOCAJKHU: BaJI-BTYJIKA
(ueHTpUpyIOlLlleE COMpsDKEHWE) IIMOHKAa-Tla3 Baja M IIMNOHKa-ma3 BTYJKUA. TOYHOCTh
LHEHTPUPOBAHUS JIeTaJIel B MIMOHOYHOM COETUHEHUHM O0EeCIeuynBaeTCsl MOCaaKO BTYJIKHA Ha Ball.
D10 00BIYHOE TIAAKOE HUIMHAPHUYECKOE COIpPsHKCHHE. B CONMpsSKEHWH IO BBICOTE IITIOHKH
CHEIHaIbHO MPEAYCMOTPEH 3a30p [0 HOMHUHANy (CymMMapHas TNyOMHA Ia30B BTYJIKH M Baja
0OJIBIIIe BBICOTHI IITIOHKH). 3a30phl - HATATH B IIMIOHOYHOM COCJIMHECHUHU TIPEICTABIISIOT COOO0M
MOJIeJIb Pa3MEPHOTO B3aUMOJICHCTBUSL 3TOTO COSAMHEHHUS.

Pa3zmepp, nmomyckd, TOCAaaKM W TOpPEAEIbHBIE  OTKJIOHCHHS  COCAMHEHUH  C
npusMarnueckumu mmnoHkaMu ycranoBiieHbl [[OCT 23360-78.OcHoBHBIE apamMeTpbl HIIOHOK U
IIMTOHOYHBIX MA30B B COSUHEHHSX C IPU3MATHYSCKUMU IIIIMTIOHKAMH JaHbl B Ta0wIe 1.

A
s |

S« 45

N N
N

h-hi1

-4

Puc. 1. OcHOBHbIE pa3mephl IIMOHOK U IIMOHOYHBIX MA30B: nquameTp Bana d, gacka S, ceueHue
mmoHkH b x h, rmyOuna na3a Ha Bainy tl, Ha BTynke t2.

Marepuan - ctanb C BPeMEHHBIM COMPOTHUBJIICHHEM pa3pbiBy He meHee 590 MH/M2 (60
krc/mMMm2). JInrHa MIMOHOK TOJKHA BhIOMpaThes U3 psaaa: 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 c moysem xormycka
h1l4. Jins mmuael L mmoHodHoro masa, koropas Ha 0,5..1,0 MM OoJjbliie JJIMHBI IITOHKH,
YCTaHOBJIEHO ToJie Jomycka H15.

Ha pabouem ueprexe TpOCTaBIsSIeTCS OAMH pa3Mep Ais Baja tl (mpeamnodTuTenbHBIN
BapuanT) u s BTyakd d +t2. B o0ocHOBaHHBIX ciydasx (IMyCTOTENbIe Bajbl, Iepeaaya
MOHIKEHHBIX KPYTAIMIMX MOMEHTOB U T.II.) AOMYCKAETCS MPUMEHSITh MEHBIIIHE Pa3Mephbl CeUCHHIA
CTaHIAPTHBIX IITTOHOK.

[IpenenvHble OTKIIOHEHHUS INTyOMH Ma30B Ha Basy t1 U BO BTyJKe t2 mpUBEICHBI B TaOIUIIE
2.

Tabmuna 2.

Beoicora mmonku h | Ilpenensubie oTkinonenus tl u t2
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Or2n06 EI=0;ES=+0,1
Cs. 6 110 18 EI=0; ES=+0,2
Cs.18 1o 50 EI=0; ES=+0,3

CTaHI[apT YCTaHaBJIMBACT CICAYIOIIUE I10JIA JOIIYCKOB pasMEPOB IIIMOHOK: HIUPHUHBL b-—

h9; BeicoTsl h — h9, a ipu h cBbime 6 MM — h11.
CraHmapToM YCTaHOBJICHBI IOJIS JOIMYCKOB I10 IIMPHHE IIMOHKHA M IIIOHOYHBIX I1a30B b

JUTSL CBOOOTHOTO, HOPMAaJILHOTO U TUIOTHOTO coenuuenuit (Taoum. 3).

Tab6muna 3.
HpeI[GJIBHBIe OTKJIOHCHHUA U ITOCAAKHU IIIIOHOYHBIX COGI[PIHCHPIIZ

1oJIe JAOIyCKa pa3Mepa Ipu COCTMHECHHN

DHCMEHT COCMHERIT CBOOOJHOM |HOPMaJIbHOM  [JIOTHOM
[IMPUHA [ITOHKH h9 h9 h9
[IMPHHA T1a3a Ha BAITy H9 N9 P9

D10 Js9 P9

IIHMpHHA I1a3a Ha BTYJIKC

Z[J'ISI IIUPUHBI 1Ta30B Bajla U BTYJIKHU HOOITYCKAKOTCA JII00OBIE COYETaHUS YKa3aHHbIX roJieit

JIOITyCKOB. PexoMeHyemble moca ki MpUBECHBI B Ta0I. 2.

[ing eduHUYHO20 Ans cepudrozo | [Na Hanpasnsowux
U CepULIHO20 I Maccogo2o WinoHoK
npoussodcmea npouasodcmea

7R i
/ \ D10 D10
puc. 2

N JS

|:] - nlone GoNycKa Ha WUPUHY WITOHKU

FSSy - mone donycka Ha WupuHy nasa eana
[~ - none donycka Ha wupuHy nasa emynku

IIpuMep npOCTaHOBKM NOCAJOK INIIOHOYHOTO

&l COTPSIKEHHUS.

8 Js9/h9

8NIhI

I[J'ISI oOecreyeHHs] KayecTBa INIMOHOYHOIO COCAUHCHH, KOTOPOC 3aBUCHUT OT TOYHOCTU

PacCroJIOKCHHUA MJIOCKOCTEH CUMMCTPUHU 1Ia30B Bajla W BTYJKH, Ha3HaA4YarOT [OIIYCKH

CUMMETPUYHOCTH U NApaJIJIEIbHOCTH U yKa3bIBatoT X B coorBeTcTBHM ¢ ['OCT 2.308-79.
YucnoBble 3Ha4EeHUs AOIYCKOB PACIONI0XKEHUS OMPEEISIOT 0 (GopMyam:

T =0,6 T mm
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T=4,0T mm,

rae T mim — JomycK MUPUHBI IITOHOYHOTO Ta3a b.

Pacuernbie 3naueHust OKpYTstoT 10 cranaapTHbIX Mo 'OCT 24643-81.

[IlepoxoBaToOCTh MOBEPXHOCTEH IMTOHOYHOTO 132 BHIOMPAETCS B 3aBUCMOCTH OT IOJICH
JIOTTYCKOB pa3MepoB MIMOHOYHOTO coeauHenus (Ra 3,2 Mkm mwim 6,3 MKM).

YcnoBHOE 0003HaUEHUE NPU3MATUYECKUX IIIIOHOK COCTOUT M3:

- ciosa "Ilmonka";

- 0003HAYECHUS UCTIOJIHEHUS (UCTIOJHEHUE | He yKa3bIBaIOT);
- pa3MepoB ceueHus b X h ¥ TMHBI MIIMOHKH 1;

- 0003HaYEeHMs CTaHJapTa.

[Ipumep ycnoBHOro 0003HaYEHHS MPU3MATUYECKOM ITTOHKH UCIIOIHEHUS 2 ¢ pa3MepaMu b
=4 vmm, h=4 mm, 1 =12 mMm: IlImonka 2 - 4 x 4 x 12 T'OCT 23360-78.

[Ipu3maTuueckrie HampapiSIOUIME MIMOHKH 3aKPEIUIAIOTCS B Ma3ax Bajia BUHTamu. s
OT)KMMa IIIMOHKH TPU JEMOHTaXe CIYKUT pe3p0oBoe oTBepcTue. llpuMep ycIoBHOTO
0003HaYCHMS MPU3MATHYECCKOW HAIPABIISIONMICH IIIOHKHA UCIIOJIHEHHS 3 ¢ pazMepamMu b = 12 mm,
h=8 MM, 1 =100 mm: IImonka 3 - 12 x 8 x 100 TOCT 8790-79.

CeamenmHbvle wWnOHKY TIPUMEHSIOT, KaK MPaBHJIO, JJIS Tepenadyd HeOONbIINX KPYTSAIINX
MOMEHTOB. Pa3zmepbl cerMeHTHBIX MIMOHOK U mmoHoYHbIX 1a3oB (I'OCT 24071-80) BeiOuparoTcs
B 3aBHCHMMOCTH OT JUaMeTpa Bajia. 3aBUCHUMOCTBH IOJIEH JTOMYCKOB IIMPUHBI Ta3a CErMEHTHOTO
HIMOHOYHOTO COSAMHEHUS OT XapakTepa ImnoHouyHoro coenunenus (Tabm. 4).

Tabmnuia 4.

ITone momycka MMUPUHBI I1a3a
XapakTtep LIIMOHOYHOI'O COSIUHEHHUS

Ha Bally BO BTYJIKE
Hopwmainbroe N9 Js9
[TnotHOE P9 P9

Jlnist TepMooOpaboTaHHBIX JieTajiel JOMyCKaloTCs MpeAebHbIE OTKIOHEHUS IIUPHUHBI [1a3a
Baa 1o H11, mmpunsl maza Brynku - D10. Cranmapt ycTaHaBIMBaeT CIIEAYIOINE OIS TOTYCKOB
pa3MepoB LINOHOK:

- mmpuHbl b — h9;
- BeicoTsl h (h1) - h11;
- nuametpa D - h12.

VYcmoBHOE 0003HAUCHNE CETMEHTHBIX IIITTOHOK COCTOMT U3 cioBa "llnmonka"; o0o3HaueHUS
ucnojgHeHus: (ucnosHeHue | He ykasbiBaroT); pasmepoB ceueHus b x h (hl); oOo3nauenus
crangaprta. [Ipumep ycio0BHOro 0603Ha4eHUsI CETMEHTHOM IMOHKY UCIIOIHEHUs 2 ¢ pa3MepaMu b
=4 vmmu h=06,5mm: llInonka 2 — 4 x 6,5 TOCT 24701-80.

Knunogvle MINOHKM NPUMEHSIOT B HEMOABMXKHBIX COEAMHEHUSX, KOrja TpeOoBaHMS K
COOCHOCTHU COEAMHSIEMBIX JieTajiell HEeBBICOKH. Pa3Mephl KIMHOBBIX HIMOHOK U IITMOHOYHBIX 11a30B
HopmupoBanbl ['OCT 24068-80. JlnuHy ma3a Ha Bajy A KJIMHOBOW INMOHKM HCHOJHEHus 1
BBITIOJIHSIOT paBHOM 2|, 17si ocTanbHBIX HMCIOJHEHWH JIMHA Ma3a paBHa juiuHe | 3akmamHON
mmoHKu. [IpenensHble OTKIIOHEHUS pa3MepoB b, h, | 1715t KIIMHOBBIX IIITOHOK TaKHe e, Kak U IS
npusmatnueckux (COCT 23360-78). Ilo mmmpuHE MIMOHKKH b CTaHAApT yCTaHABIMBACT
COEIMHEHUS 110 LIMPUHE T1a3a Bajla U BTYJIKH C UCIIOJIb30BaHKUEM Toiiel gomycka D10. /Inuna nasa
Baia L — mo H15. IIpenensHble oTKIOHEHUS TIyOuH tl U t2 COOTBETCTBYIOT OTKJIOHEHUSM IS
IPU3MaTHYECKUX IUNOHOK. [IpenenpHble OTKIOHEHUS YIJIa HAKJIOHA BEPXHEH I'paHU ILUIOHKU U
nmaza = ATI10/2 mo T'OCT 8908-81. Ilpumep ycCIOBHOTO 0O0O3HAUEHUS KIMHOBOW IITTOHKH
ucrnonHeHus 2 ¢ pazmepamu b =8 mm, h =7 mm, 1 = 25 mm: [Inonka 2 - 8§ x 7 x 25 TOCT 24068-
80.
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3.3 llnuueBnlie coefNHEHUS

L Inuyesoe (3y6namoe) coedunenue — COCTUHEHHUE Bajla (OXBATHIBAEMOU IMOBEPXHOCTH) U
OTBEpCTHs (OXBaThIBAIOIIECH MOBEPXHOCTH) C MOMOIIBIO NUIMIIEB (11a30B) U 3yObeB (BBICTYIIOB),
pazuaIbHO PACIIONIOKEHHBIX Ha MmoBepxHOcTU. OOianaer OOJbLION MPOYHOCTHIO, 0OECTIeYuBaET
COOCHOCTh Bajla M OTBEPCTHUS, C BO3MOXHOCTBIO OCEBOTO IEPEMELICHHS JETaal BAOJIb OCH.
[InuieBsle coeMHEHUs, KaK U MITIOHOYHbIE, IPEAHAa3HAuEHBI [Tl epeadn KPyTSIIIUX MOMEHTOB
B COCJMHEHUSX IIKMBOB, My(T, 3yOUaThIX KOJIeC M Jpyrux Aerajiei ¢ amamu. Ho B oTimume ot
HIMOHOYHBIX COEAMHEHUH, HUIMILIEBBIE COCIUMHEHUS, KpOMe Iepeladyd KPYTAIIMX MOMEHTOB,
OCYILECTBIISIIOT €Ile M LEHTPUPOBAHUE COIpsraeMbIXx netaieil. LLmumeBble coenMHEHUS MOTYT
nepeaaBaTh OOJbIINE KPYTSIIME MOMEHTBI, YEM INIMOHOYHBIC, U UMEIOT MEHbIINE MEPEeKOChl U
CMEIIEHHS 1Ma30B U 3yObeB. [IpUMEHSIOTCS ISl COeAMHEHU ¢ HAapyKHBIM IuameTpoM oT 14 1o
125 mm.

[InuueBbie COCMHEHUS KITACCUPUITPYIOTCS:

e 110 popme ipodutst mITHIEB (3yOBheB):
e TPSIMOOOYHBIE;
e  OBOJIbBEHTHBIE;
e TpPEYroOJIbHBIC.
e 10 nepenaBaemoit Harpyske ('OCT 1139-80 ):
e JErKas cepus;
e CpeaHss cepus;
e TsDKENas cepus.
e 10 cIOCcO0Yy IEHTPUPOBAHUS” COMPITaeMbIX JeTameil:
e II0 HAPY>KHOMY JUaMETPy 3yObeB;
e [I0 BHYTPEHHEMY JAHAMETPY 3yObeB;
e 110 OOKOBBIM MTOBEPXHOCTSIM 3yOBEB.
e IO CTETECHU MOJIBUKHOCTH:
e TOJBWXHOE;
e HOPMAIBHOE;
e  HETOJBIIKHOE.

3

PI/ICYHOK 1. Buasl ndIeBeIX COeTMHEHMI HpﬂMO60‘IHLIe, 9BOJIbBCHTHBIC, TPCYTOJIBHBIC.

Coedunenusn winuyegvlie npamoodouHvle
[nuneBsle coeauHeHUs C TPsIMOOOYHBIM TIpodriieM 3yObeB NPUMEHSIIOTCS — JIJIS
MOJIBIKHBIX Y HETIOJABUKHBIX COSTMHEHUH.
K ocHOBHBIM napaMeTpaM HUIUIIEBOTO COETUHEHUS] OTHOCSTCS:
e D — HapyxHbIil TuameTp
e d - BHyTpeHHHUIT AUaMETP
e b - mmpuna 3y6a

3 TepMI/IH COCHTPUPOBAHUEC) TMPUMEHACTCA B MAIIUHOCTPOCHUU [JId XapaKTCPUCTHUKHU TOYHOCTHU

PpacmioIOXKCHUA ocelt HOBerHOCTGﬁ OTHOCUTCIIBHO Apyr JApyra. HeHTpHpOBaHI/IG npu O6pa3OBaHI/II/I IJIMIEBOIO
COCIMHCHUA obecrneunBaeTcs COBMCIICHUEM oceli Baja u BTYJIKH.
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HomuHanbHble pa3mMepsl OCHOBHBIX ITApaMETPOB U YUCIIO 3yObeB IUIMLEBBIX COCAMHEHHUH
o0IIero Ha3HaueHUs ¢ NPSAMOOOYHBIM MpoduieM 3yObeB, NapalsieNbHBIX OCH COCAMHEHUS,
HopMmupytotcs u npuBenensl B ['OCT.

[Ipy HOpPMUpPOBAaHMHM TOYHOCTH IIJIMIIEBOTO COEAMHEHHUS HEOO0XOJMMO HOPMHUPOBATH
OJTHOBPEMEHHO TpH mnocaaku. Ilocagku 3TH NOKHBI OBITH PAa3HBIMHM 10 TOYHOCTH, TaK Kak
HEBO3MOXXHO H3TOTOBHTH BCE CONPATacMble IIOBEPXHOCTH C OAWHAKOBOW TOYHOCTBIO U
HEBO3MOXXHO OyZeT o0ecreduTb cOOMpaeMOCTh LUIMLEBBIX JeTaneld MpH OJUHAKOBO BBICOKOM
TOYHOCTH. TOYHOCTH COBMAJEHUS OCEH B ILJIMIIEBOM COCIMHEHHHM OOECHEeYMBACTCS TOYHOCTHIO
COIIPSDKEHUM, T.€. 3HAYEHUSIMHU 3a30pOB WMJIM HATAToB. [l03TOMYy TOYHOCTHM IOCAJOK IO TPEM
COIPSITaéMbIM TOBEPXHOCTSAM IUIMLEBBIX JeTajedl Ha3HayaloT pa3sHbIMH. I, eCTECTBEHHO, UYTO
IOBEPXHOCTh, JJS KOTOpOM Ha3HayeHa Oojiee BBICOKAs TOYHOCTb COIpPSDKEHUs, Oyner
o0ecrieynBaTh TOYHOCTh COBMEILIEHHs Oceidl. Eciau roBOpUTCS, YTO IEHTPUPOBAHUE IUIUIIEBOTO
COCJMHEHUSl OCYILECTBISAETCS [0 HAPYKHOMY JMaMeTpy, 3TO O3HayaeT, 4YTo I0Cajgka IIo
Hapy>XHOMY JUaMeTpy (Hapy>XHOW MOBEPXHOCTH) IOJDKHA OBITh Haubojee TOYHOH M3 Tpex
10CaI0K B JAHHOM IUIUIIEBOM COEINHEHHH.

B mumuneBpIX COeAMHEHUSX € MPSAMOOOYHBIM MpoduieM 3y0a MPUMEHSIOT TPU Crocoda
OTHOCUTEJIBHOTO LIEHTPUPOBAHUS Bajla U BTYJKH (Tal:a. 1):

e 1O HapyXHOMy muamerpy D: pexkomeHmayercss NpH MOBBIIIEHHBIX TPEeOOBAaHUSAX K
COOCHOCTH 3JIEMEHTOB COEJMHEHMs, KOIJa TBEPAOCTb BTYJKH HE CIIMIIKOM BBICOKA M
JIOITyCKaeT 00pabOTKy YMCTOBOW MPOTSKKOM, a Ball oOpabareiBaeTcsi pe3epoBaHUEM U
numdyercss no HapyxkHoMy auamerpy D. Ilpumensercs Takoe LEHTpUpOBaHHE B
TIOJIBM)KHBIX M HEMOJBM)KHBIX COSTUHEHUSIX.

e [0 BHyTpPEeHHeMY AuameTpy d: NpUMEHSIETCS B TEX XK CIIydasx, YTO U IIEHTPUPOBAHHE I10
D, HO npu TBepAOCTH BTYJIKH, HE IO3BOJAIONIEH 00pabaThiBaTh €€ MpoTsKKOoM. Takoe
LEHTPUPOBAHHUE SIBJIAETCS] HAMMEHEE S KOHOMUYHBIM.

e 110 OOKOBBIM CTOpPOHaM 3yObeB D: mcnomnb3yercs, korga He TpeOyeTcsi BBICOKOH TOYHOCTH
LEHTPUPOBAHUS, IPH Nepeaue 3HAaUUTEIIbHBIX KPYTSIIIX MOMEHTOB.

Tabmuua 1.

Cmoco6

Kparkas xapakTepucTuka
LHEHTPUPOBAHUS

Ilo  napyoscnomy Ouamempy. Camblii TpoCTOW U JelIeBbI  crocod
LEHTpUpoBaHusd. Ban ¢pesepyloT M HUMQYIOT MO Hapy>KHOMY IHAMETPY,
BTYJIKY MpOTAruBaroT. IllpuMeHsieTcss mOpuU OTCYTCTBUU TEepMOOOPAOOTKHU

MOBEPXHOCTU OTBEPCTHs BTYJIKU MM IpU ee TepMuuyeckoM yiyumenun (HB
280-300)

Ilo  enympennemy Ouamempy. CaMbplii TOYHBIHK M JIOpOro cHoco0
LeHTpUupoBaHus. Ban ¢pesepyroT U nmpoAoiabHO HIIU(PYIOT O BHYTPEHHEMY
IaMeTpy ¥ OOKOBBIM ITOBEPXHOCTSM ILUIMLEB, BTYJKY HPOTATHBAIOT U
nuMQyroT 1Mo BHyTpeHHeMY nuameTpy. [IpumensieTcs npu 3aKaleHHbIX BTYJIKE
U Baje

Ilo 6okosvim cmoponam. Hambosee paBHOMEpPHOE pacHpelesieHHe Harpys3ku
MEeX1y NUIMIAMHU; TOYHOCTh ILIEHTPUPOBaHUS HEBbICOKa. Bam ¢dpesepyror u
OpoAoNbHO  HUIMGYIOT 1O OOKOBBIM  TOBEPXHOCTSIM  IUIHUIIEB,
BTYJIKY POTATUBaIOT. [lpuMeHsercs uis TsKeIOHarpy>KeHHbIX COEIMHEHUN
NIpY TEPMUYECKH YITy4YIIEHHOH oBepXHOCTH oTBepcTus Brynku (HB 280-300)
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Wenonwernne 1 Henonnenwne 2 HenonHenwe 3

b, [E[T [E b, =T T*

OcHOBHBIC PasMEPLI NUIMIOB HAa BaJlaX U B OTBCPCTHUAX.

I[To TOCT 1139-80 ycraHOBNEHBI MAONYCKM W TOCAAKH IIIIMIEBBIX COCAMHEHUH C
npsIMOOOYHBIM TTpoduiieM 3yda i pa3IuuHbIX CI0c000B HeHTpupoBanus (Tabm. 2).

Tabmuia 2.

qepTexK

CONPSKEHUS

[EHTPUPYFOIIHIN

3neMIe)HIT)y neHTpupoBanue o D nentpuposanue 1o d [EeHTPUPOBAHHUE TI0 b

MOCAIKH moD mod mob moD mod o b moD mod o b

OBIDKHOE H7/f7 [F8/f7 H7/f7 D9/h9 F8/f8

JPR—— - H7 /g7 F8/f8 H7/g6 H12/all F8/f8 - H12/all D9/ e8
H8/e8 D9h9 H8/e8 F8/f7 D9/ f8

HEIIOBIIKHOE H7 / js6 F8/f7 H7 /j:SG F8/js7 FS /j_S7

e —_— - H7 /16 F8/f8 H7 /js7 H12/all D9/h9 - H12/all D9/ js7

F8/js7 H7/n6 D9/ k7 D9/ k7

MIPUMEUYaHUS: TIPEIMOUYTUTEILHBIC TOCAJIKH; TOMyCcKaroTes U aqpyrue mocaaku cM. TOCT 1139-80

Tabnuma 3. Jlomyckd CHMMETPUYHOCTH OOKOBBIX CTOPOH IUIMIIEB B JUAMETPATLHOM
BBIPOKEHHUH 110 OTHOIICHUIO K OCH CHMMETPHH IIEHTPUPYIOIIETO JJIEMEHTA.

JIOITyCK CHMMETPHUYHOCTH OOKOBBIX CTOPOH IIIJTHIICB
b, MM 2.5;33.5;4;5;67;8;9;1012; 14, 16; 18
nomyck cummerpuanoctd, MM 0.01 0.012 0.015 0.18
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HpI/IMep 0003HaYCHHUS IIMOEBOI0 COCANHEHUS C HEHTPHUPOBAHUEM 110 D.

JlonyckH M TIOCaJKH Ul COSAMHEHHH ¢ MpsiMOOOYHbIM TpoduiieM ycraHoBieHbl ['OCT
1139-80. Hx yciaoBHOe O00O3HAYCHHE COJCPKUT OYKBY, O0OO3HAYAIONIYI0 IOBEPXHOCTh
uentpupoBanus (D, d wiu b), yucio 3yobeB z, HOMUHAIbHbBIE 3HAYSHHS] OCHOBHBIX pa3mepoB D, d
U b, 0003HAYCHHUs IMOCAJOK JUAMETPOB pasMepa b, MOMENICHHBIE IMOCIE COOTBETCTBYIOIIECTO
pa3mepa. JlonycKu HEICHTPUPYIOMIETO TUaMETPa MOYXKHO HE YKa3bIBaTh.

[Tpumep 0003HAUEHHS TOBUIKHOTO IITMIIEBOTO COSTUHEHHUS C IIEHTpUpoBaHueM 1o D:

IUISL COCIMHCHUSI:

D-8x36x40H7/f7x7F8/f7

JUIsSL OTBEPCTUS 3TOTO COCTUHCHUS:

D-8x36x40H7x7F8

JUTS BaJIa:

D-8x36x40f7x7f7

[Tpumep 0603HAYCHNUS TTIOABUYKHOTO IITUIIEBOTO COSTHHEHHS C IIEHTPUPOBaHKEM 110 d:

JUTS COSIMHEHUSI:

d-8x36H7/f7 x40 H12 / al1x7 D9/ h9

JUTS OTBEPCTHUS 3TOTO COCTUHECHUS:

d-8x36 H7 x40 H12 x 7 D9

TUTSL BaJa:

d-8x36f7x40allx7h9

[Tpumep 0003HAUEHHS TOJBUYKHOTO IIITMIIEBOTO COSTUHEHHUS C IIEHTPUPOBAHKEM 10 D!

JUISL COCIMHEHUSI:

b-8x36x40H12/allx7D9/f8

JUISL OTBEPCTHUS 3TOTO COCTUHCHUS:

b—-8x36x40H12 x 7 D9

JJIA BaJia:
b-8x36x40allx7f8
Ha Bany: B OTBepCTI/II/IZ B COCOIUHCHUU.
g=-8x36.. x4 0. x7.. g-8x36..x 40 x7..
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Pucynok 3. YcnoBaoe nzo0paxenue npui Ha geprexe [[OCT 2.409-74%]
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Coedunenun wnuyegvle 7601b6eHMHbBLE
[InuneBbie COeAMHEHHSI C IBOJILBEHTHBIM MpoduiieM 3y0a UMEIOT TO e Ha3HA4YCeHUE, YTO
U IpsIMOOOYHBIE, HO O0JIAZIAIOT PSJIOM MPEUMYILECTB: TEXHOJIOTHYHOCTHIO (1711 00paboTKU Bcex
TUIIOPa3MEpPOB BAJIOB C OIpENEJICHHBIM MOJIyJeM TpeOyeTcsi TOJNBbKO OJHa uepBsuHas (pesa,
BO3MOYKHO TPUMEHEHHE BCEX TOYHBIX METOJOB 0O0pabOTKH 3yObeB); OONBIIEH NPOYHOCTHIO
(00JIaar0T MEHBITUMU KOHIICHTPATOPaMH HAIPSDKEHUN (OTCYTCTBHUE OCTPHIX YIIIOB Y OCHOBAHHUS
3y0a - koHueHTpanus HanpsokeHus Ha 10... 40 % Mensble, yem y NpIMOOOYHBIX COSAMHEHUN) U
OOJBIIMM KOJTHYECTBOM 3yObeB). lllnniieBbie COSIMHEHUS C BOJBBEHTHBIM MPOQHIeM 3yObeB
MPUMEHSIIOTCS JIJIs TIOABMXKHBIX U HEMOBUKHBIX COSAMHEHUN.
K ocHOBHBIM mapamMeTpaM OTHOCSITCS:
e D — napyxublil tuameTp 3yObeB, HOMUHAIBHBIN TUAMETP COCTUMHEHUS
e M- MOAYJH
e Z—4uCIO 3yObeB
e 0 =30° - yrox npopuis
OcTtanbHble  MapamMeTpbl  BBIYUCIAIOTCS [0  COOTBETCTBYIOIIMM  3aBHUCHMOCTSIM,
npuBeneHHbIM B [OCT 6033-80 (Tadi.4).

Tabnuua 4.
HomMuHansHbIe 3HaYE€HUST OCHOBHEIX mapaMeTpOB
LeHnpuposanie no GoKosbiv Uenmpuposarue no
NosepxHOCIAM 3y0bes Hapy#HOMy duamempy

. Df ‘T- Y
\ Dy \ir «. ! [Henumensras
":;l_ | I | blf OKPYRHOCTE
napameTp 0003HaueHHE 3aBUCUMOCTh
JMaMeTp JeTUTEeTbHON OKPY>KHOCTH d d=mz
JICTIUTEIIbHBIA OKPYKHOU 11ar p p=mm
HOMUHAJIbHAS JIeIUTENIbHAS OKpYXKHas TOJIIMHA 3y0a S (8) S=e=n/2m+2xmtg
Basia (BIaJUHBI BTYJIKH) o
CMEIIEHHE UCXOTHOTO KOHTYpa Xm xm=e¢=n/2[D-m(z
+ 1.15)]
HOMUHAJIBHBINA MaMETP OKPY>KHOCTH BIIAJMH BTYJIKU D¢ Di=D
E:;I/:(II{/IEUILHHI/I JIMaMeTp OKPYKHOCTH BEpIIMH 3yObeB D, D.=D - 2m
HOMMHAJIbHBIA TMaMeTp OKPY>KHOCTH BIJIMH Baja ds dimax=D-2.2m
HOMWHAIBHBINA JHaMETP OKPY>KHOCTH BEpIINH 3yOheB Basia
NP [IEHTPHUPOBAHKUHU 10 OOKOBBIM MOBEPXHOCTSIM 3yObeB da da=D-0.2m
NP [IEHTPHUPOBAHKIH T10 HAPY)KHOMY JTHAMETPY da da=D

Ta6ﬂnua 5. KOppCHHHI/ISI MCXKAY HOMHUHAJIbHBIM JUAMETPOM H MOJYJICM.
HOMHWHAaJIbHBIN AUaMCTp D, MM

MOAY e, MM 92750 [25 130 [35 [40 |45 |50 [55 [60 |65 | 70 | 75 | 80
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91CII0 3yObeB 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 54 B8 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
NpUMeYaHus:

. MIPEANOYTUTENBHBIC YUCITA

. octanbHble 3HaYeHus cM. 'OCT 6033-80

. 3HaueHusa D ot 4 no 440 mm, M - ot 0.5 10 10 MM

ToyHOCTh HUIMILIEBBIX COEAMHEHMN CBsI3aHA CO CIOCOOAMU LIEHTPUPOBAHUS U 3aBUCHUT OT
TOYHOCTH IOBEPXHOCTEH, C IMOMOILBIO KOTOPBHIX OOECHeuMBaeTCs COBMEIIEHUE Ocel Bajga U
BTYJIKH.

1. CoenuHeHnue npu LEHTPUPOBAHUU IO OOKOBBIM IOBEPXHOCTSAM 3yObeB. DTOT crocod
LEHTPUPOBAHUS SIBJIIETCS OCHOBHBIM IPU UCIOJIb30BAaHUU 3BOJbBEHTHBIX IIJIUIEBBIX COCIMHEHUM
U 00ecreynBaeTcsi OH, MPEXkAe BCEro TOUYHOCTHIO HIMPHHBI BNAJUH (€) y BTYJIKH M TOJILIMHOM
3yObeB (S) y Baja.

IIpy HOpPMHMPOBAaHUM TOYHOCTM IIMPHUHBI BHAJAWH BTYJIKM M TOJIIMHBI 3yObeB Baja
UCIIOJIb3YyeTCsl HEOOBbIUHbIM mnoaxod. B orianume oT 0OLIEnpUHATOrO HOPMUPOBAHMS, KOTJa
YKa3bIBa€TCsl OJHO 3HAYCHME JOIyCKa M OIpPENEICHHOIO HOMHHAJIBHOIO pa3Mepa M psna
TOYHOCTH, NP HOPMHPOBAHUM TOYHOCTH IIMPHHBI BIAAUH U TOJILIMHBI 3yObEB 3BOJIBBEHTHBIX
HUIMIEBBIX COEAMHEHUH HopmupyroTcs 1Ba Buaa gomyckoB: Te (Ts) - momyck coOCTBEHHO
IIMPUHBI BIAAUH BTYJKH (TOJMIIMHBI 3yObeB Basia) U T - CyMMapHbIi JONYCK, BKJIIOYAIOLIUI
OTKJIOHEHHSI COOCTBEHHO IIUPHUHBI BHAJAMH (TOJIIMHBI 3yObeB), OTKJIOHEHHS (OPMBI H
pacroyiokeHus: 3JeMEeHTOB Tpoduist BrnaauH (3yObeB). HeoOXoamMoOCTh HOPMHPOBaHHS JBYX
BUJIOB JIONYCKOB CBfI3aHAa C YCTAHOBUBIIMMHUCS JByMsl CIIOCOOAMH H3MEPEHUs U KOHTPOJIS
JeTaned ¢ 3BOJIbBEHTHbIMM Iiuiamu. CymmapHbiid nomyck (T) aHamorndyeH B KakoW-TO Mepe
CYMMapHOMY JIONyCKy Ha CpeIHHUH JuaMeTp pe3bObl U HCIOJIB3YyeTCS MpPU KOHCTPYMPOBAHUHU
KOMIUIEKCHBIX TNpoxojHbIX KanuOpoB. Jlomycku Te m Ts coOCTBEHHO WIMPUHBI BHAAWHBI U
TOJIIIMHBI 3y0a UCTIONB3YIOTCS NPH U3MEPEHUAX 0€3 HCTI0JIb30BaHUs KaTuOpOB.

Honycku Te (Ts) m T Ha pa3smepbl LUIMIEBBIX 3JIEMEHTOB HOPMHUPYIOTCS psAaamMHu
TOYHOCTH, KOTOPBIE Ha3BaHbl CTENEHSIMH TOYHOCTH. {1 IIMPHUHBI BIAJIUH BTYJIKA HOPMHUPYIOTCS
7-s, 9-1, 11-1 cTenenu, a JyIsl TOJNIMMHBI 3yObeB Bana - 7... 11 crenmenu. J{ns mmpuHbl BraguH
BTYJIKM YCTaHOBJIEHO BCErO0 OJHO OTKJIOHEHHME H, Kak [uIsi OCHOBHOIO OTBEPCTHS B CHCTEME
JIOTIYCKOB U MOCAJ0K Ha TJIJKUE 3JIEMEHTHI AETalH.

[Tonst momycKoB AJIs pa3MepoB LIMPUHBI BIIAJAWH Y BTYJIOK (€) U TOJIIMHBI 3yObeB Baia (s),
KaK 3TO NPHUHATO U NpPU JPYrMX BHJAX CONpPSDKEHUN, OOpa3yroTcsi COYETaHHEM OCHOBHBIX
OTKJIOHEHUII M PSAAOB TOYHOCTH. B oTimumMe OT IagkuX COEOUHEHMH, HO IO AHAJIOTHU C
pe3b0OBBIMU COEAMHEHUSAMHU, B 0003HAYEHUH MOJIeH JTOMYCKOB Ha HIMPUHY BIAJUH U TOIILUHY
3yObeB: CHayajla yKa3bIBae€TCsl PAJ TOYHOCTH - CTENEHb, a IOTOM OCHOBHOE OTKJIOHEHHE,
narpumep 7H, 7h, 9g, 7f. [Ipu sToM BbIIENEHBI ABA TTOJISI 1OITYCKOB (9h 1 9g), KOTOphIE ABISIOTCS
OPEANOYTUTEIHBIMU Ul TpUMEHEeHHs. V3MeHeHne 0003HauyeHUusl MO CPaBHEHUIO C IIIAAKUMH
COEIMHEHUSIMU CJIEJIaHO JUIsl TOTO, YTOOBI pa3inyaTh 3TU MOJS JTOMYCKOB, a, CI€A0BATENbHO, U
MIOCAJKH.

[Tocanku mo OOKOBBIM MOBEPXHOCTAM 3yObeB. B cranmapre HopMupyeTcs OJMHHAALATH
MOCaJ0K MO OOKOBBIM MOBEPXHOCTSM 3YObEB. DTH MOCAAKH OOpa30BaHbl M3 YKAa3aHHBIX BBIIIE
TpeX IoJiel TOoMyCKOB Ha mupuHy BraguH BTynku (7H, 9H, 11H) u HeckoabKux moseil A0mycKoB
Ha TONIIMHY 3yObeB. OIHAKO yKa3bIBaeTCs, YTO MPU 00pPa30BaHUU MOCAT0K MOKHO UCIIOIB30BaTh
U Jpyrue, HOpPMHUpYEMble B CTaHAapTe, MOJid JOMycKoB. Takum o00pa3oMm, B OTIWYHE OT
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HOPMHMPOBAHUS TOYHOCTH IVIAAKUX COEAMUHEHUH M MpPSIMOOOYHBIX IIJIHIEBBIX COEIUHEHUN,
MOCAJAKN JJIsl SBOJIbBEHTHBIX IUIMIEBBIX COCIWHEHUH HOPMHUPYIOTCS HEMOCPEICTBEHHO B
CTaHJapTe, a HE B KAYeCTBE PEKOMEHJIAINI B IPUIIOKEHUN K CTAHIAPTY.

HopmupoBanue TouHOCTH panuaibHOro OueHus 3yOdaroro BeHma. IIpu oOpa3oBaHuM
COCMHEHUS C LEHTPUPOBAHHWEM 1O OOKOBBIM IOBEPXHOCTAM 3yObeB HOPMHUPYETCS
JIOTIOJTHUTEIIBHBIN MapaMeTp - paauaibHOe OMeHue 3y0daToro BeHIA. JTO OMEHUE aHAIOTHYHO
panuaibHOMy OMEHMIO B 3yOuaThIX KoslecaX M OTJIMYAETCS OT OOBIYHOIO PagUalIbHOTO OMEHUs
TE€M, YTO B Kay€CTBE W3MEPUTEILHOIO HAKOHEYHUKA HCHOJb3yeTCsl KOHyc ¢ yriom 60° (mmpu
U3MEPEHUH paauaIbHOro OueHus 3y0uaToro BeHIa 3y04aThIX Kojiec KoHyc ¢ yriioMm 40°) niau
chepa ONpenENeHHOTO AHaMeTpa, OOeCHeuuBaloasi KOHTAaKT C OOKOBBIMH ITOBEPXHOCTSIMH
3yObeB B 3aJaHHbIX Toukax. HopmupoBaHuem paauanbHOro OueHuss 3yOdaToro BeHLA
o0ecreynBaeTcsi TOYHOCTh PACIIOJIOKEHUS IBOJIBBEHTHBIX MOBEPXHOCTEH 3yObEeB OTHOCHUTEIBHO
OCH BpPALIECHHUS, T.€. TOUHOCTb TaK Ha3bIBAEMOI'0 T€OMETPUUYECKOI0 SKCIIEHTPUCUTETA.

2. CoeanHEHUs NpU HEHTPUPOBAHUU 0 HAPYKHOMY nuamerpy. Heo6XxonumMo HarmoOMHUTB,
YTO MOHATUS O HApY>KHOM M BHYTPEHHEM JAMaMETpax Y 3BOJBBEHTHBIX LUIMLEBBIX COECIUHEHUIN
AQHAJIOTUYHBI MTOHATHIO 00 ATHX AUAMETpax B pe3bOOBOM COCTUHEHHUU U MPSAMOOOYHBIX IIUTAIIEBBIX
COEIMHEHUSX, T.€. HAPYXKHBIN nuamerp y Basa (da) MPOXOIUT MO BepIIMHAM 3yObeB, a Y BTYJIKH
(Df) mo BnagunHam, T.e. BHyTpU BTYJIKH.

ITons nomyckoB U mocajnku. [10CKOIbKY COEIMHEHMS MO 3THM IOBEPXHOCTSIM HE MUMEIOT
OTJIMYUI OT COCITUHEHHUH MO TIAJKUM IMIUHIPHYECKUM IMOBEPXHOCTSIM W OTIMYAIOTCS TOJBKO
TEM, YTO TOBEPXHOCTh SIBJISIETCS MPEPHIBUCTOM, MOJIS JOIMYCKOB M MOCAJKU IPU LEHTPUPOBAHUU
10 HAPYKHOMY JIUAMETPY B3STHI U3 CUCTEMBI JIOITYCKOB U MOCafOK, T.e. u3 [OCT 25347-82. Ins
HapyxHoro nuamerpa BTyiku (Df) Hopmupytotcs Bcero nasa monsa pomycka H7 um HS, a nmus
HapyXHOTO AraMeTpa Baia (da) maTe moseii JomyckoB: nb, js6, ho, gb, 7.

Ilons pomyckoB Ui IIMPUHBI BNAAMH M TOJNUIMHBI 3yObeB. Ilpu neHTpupoBaHuM 110
Hapy>KHOMY JHaMETpy HOPMHPYIOTCS OJHOBPEMEHHO TPEOOBAaHUS K TOYHOCTH IIMPUHBI BIIAHHEI
BTYJKU (€) M TONIIMHBI 3y0a Bama (S), KaK OCHOBHBIX 3JIEMEHTOB IIJIHMIIEBOTO COEAMHEHUS,
XapaKTepU3YIOMIUX €ro SKCIUTyaTallMOHHBIE CBOWCTBA. J[ms MIMpPUHBI BHAagUHBI BTYJIKH (€)
HopMmupytoTes noiist jornyckoB 9H u 11H. s tommunbel 3y6a Bana (S) HOpMUPYETCs MATh MOJeH
nomyckoB: 9h, 9g, 9d, 11c, 11a.

3. CoenuHeHuss TNpH ILEHTPUPOBAHMU IO BHYTPEHHEMY JuaMeTpy. Y IIIMIEBBIX
ABOJILBEHTHBIX JIeTalieii BHyTpeHHHI auameTp BTYNKH (Da) mpoxoauT 1mo BepmmHaM 3yObeB, a y
Bana (df) - mo BmaguHaM. DTOT coco0 LEHTPUPOBAHUS MPUBEJCH B CIIPABOYHOM MPUIIOKEHUU K
I'OCT 6033-80, u 3TUM Kak Obl MMOJAYEPKUBAETCS OIPAaHUYEHHOCTb €r0 MPHUMEHEHUs, XOTs MpU
3TOM CNOCO0€ LEHTPUPOBAHUS MOXHO JOOUTHCS BBICOKOW TOUHOCTH Ojarojaps BO3MOKHOCTH
nUTM(OBaHUS COTPSATaEMBIX ToBepXHOCTEH. [Ipr 3TOM criocobe IeHTpHpPOBaHus, KaK MPU IPYTHX
PAcCMOTPEHHBIX CII0CO0aX IEHTPUPOBAHUSA, TOYHOCTh LEHTPUPYIOIIUX M HELEHTPUPYIOLUINX
MOBEPXHOCTEH HOPMHUPYETCS, B OCHOBHOM, C MTOMOIIBIO TOJIeH J0IMycKoB, oToOpaHHbIX U3 ['OCT
25347-82.

Jlia BHyTpeHHero nuametpa BTyskH (Da) Hopmupytotcs noins gomyckoB H7 u H8, mpuuem
H7 cuuTaercs mpeAmnodTUTENbHBIM, ISl BHYTPEHHEro AuamMeTpa Baja (dr) HOpMUPYIOTCS MOJIA
nomyckoB h6, g6. OrpaHn4eHns Ha MAPHUHY BIAIUHBI U TOJIIUHY 3y0a YCTAHOBJICHBI TaK JKe, KaK
U TIpU LEHTPUPOBAHUU 1O HapykHOMY nuamerpy. Ilocaaku B cranmapte BooOIIe HE yKa3aHbI U
MPEIIOIaraeTcs, YT0 OHU 00Pa3yIOTCs U3 JTF0OO0TO COUYETaHHS HOPMHUPYEMBIX TOJIEH JOMYCKOB.

4. Tlons MOMYCKOB Ha JUaMETPbl HELIEHTPUPYIOMIMX MOBepxHOocTe. HemeHTpupyromumm
MOXET OBITh HApYXXHBIH JWaMeTp, KOrJa IEHTPHPOBAHWE TPOM3BOTUTCS MO OOKOBBIM
MOBEPXHOCTSAM 3yObEB WJIM IO BHYTPEHHEMY AuaMeTpy. HeueHTpupyrommm MoxeT ObITh H
BHYTPCHHUH JHaMeTp, KOTJa [EHTPUPOBAHHE OCYIIECTBISETCS MO OOKOBBIM ITOBEPXHOCTSIM
3yObeB WIH 110 Hapy>KHOMY TuaMeTpy. Ha HereHTpupyromuii BHyTpeHHUH quametp BTYIKH (Da)
ycraHoBieHO mosie jgonycka H. Ha Heuentpupyromuii HapyxHbIii auametp Bama (da)
HOpMupytoTcst onst pomyckoB d9, hll, h12. Ha HeueHTpupyromuii HapyXHBIH AUAMETpP BTYIKA
(Df) u BHyTpenHuit nuamerp Bana (dr) mosst JOMYCKOB HE HOPMHUPYIOTCS, a YKa3blBalOTCA
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MUHHUMAJIbHBIC WJIH MAaKCUMAaJIbHbIC 3HAYCHHUS B 3aBUCUMOCTH OT ()OpMBI BIIAIUHBI (IJIOCKAS WITH
3akpyriieHHas). McknrodueHue caemaHo s HapykHoro awamerpa Brynkm (Df), xorma
[EHTPUPOBAHKUE TPOM3BOIUTCS 1O BHYTPEHHEMY JMAMETPy MpHU TUIOCKOW (opme BmaauHbl. B
ATOM cllydyae HopMupyercs nosjie pomycka HI6.

5. HopmupoBaHue DOMOJHUTENBHBIX IMOKa3aTene TouHOCTH. Mcxons u3 ocoOeHHOCTEH
(GOopMBbI TOBEPXHOCTH 3yObEB ILIUIEBBIX JI€TaJICl, HMEIOIINUX JBOJIBBEHTHYIO MTOBEPXHOCTb, JIS
HUX HOPMHPYETCS TOYHOCTh JABYX CHEUU(PUYHBIX TApaMeTpOB, HCIIOIb3YEMbIX IpPH
HOPMHPOBAHUM TOYHOCTH 3yO4aThIX KoJjiec. TakuMU MmapaMmeTrpaMu SIBISIOTCS pazMep «M» 1o
poJIMKaM H JUIMHA OOIeHd HOpMaiau. DTH TapaMeTpbl HMCIOJB3YIOTCS B TEX Clydasx, Korja
TOYHOCTb HUIMIIEBBIX JAETalied HE KOHTPOJIUPYETCS MPOXOAHBIM KanubOpoM. B mpunnumne, oba
MoKazaTeNsl XapaKTepU3ylOT OJUH M TOT K€ TapaMmeTrp 3y04yaToro BeHIIA - TOJIIUMHY 3y0a.
3HaueHue JUIMHBI 00Ie HOPMaIM OTHOCHTEIBHO MPOCTO MOKHO MU3MEPHUTH Ha Bally, a BO BTYJIKE
TaKue U3MEPEHHsI OCYIIECTBIATh TPyAHO. M3mepenus pazmepa «M» 1o poMKaM CpaBHUTEIHHO
JIETKO OCYIIECTBIISIIOTCSA KaK Ha Bally, TaK U BO BTYJIKE. [Ipu 3TUX U3MEpEHUAX BO BIIAJUHBI MEXTY
3yObsSIMH YCTAHABJIMBAIOTCSA IIAPUKH WM POJIMKH OIPEACICHHOIO JHaMeTpa, U H3MEpSeTCs
pasmMep, 1o KOTOPOMY MOXHO CYJIUTh O TOJIIIHHE 3yObEB.

Haubonpiiee pacrnpocTpaHeHre TMOJYYMI CIOCOO IIEHTPUPOBAHUA 1O  OOKOBBIM
MOBEPXHOCTSAM 3yObeB. LleHTprpoBaHUE 0 BHYTPEHHEMY AHAMETPY HE PEKOMEH Ty ETCH.

Tabnuna 6. [Ipumepsr BeIOOpa mocaiok

UCPTCIK COIIPAKCHUA

LCHTPUPYIOIIUii 271eMeHT  (S(€) D
O0CAIKU 110 D (da, D) mo S(e) mo Da, df mo D mo S(€) mo Da, df
9H / 9g H7 | f7

IIOABUXKHOC COIIPSKCHHUC Ds - H16 9H / 9h D, - H11 H7 / 96 9H /gg D.- H11

da - h12 7H / 8k dfmax- h16 H7 /186 9H / 9h df max - h16
7H/ 7n H7 / n6

HCIIOABUXKHOC COIIPSAKCHUC

YcaoBHbIe 0003HAYEHHS NTHLEBBIX IBOJIbBEHTHBIX COEINHEHMIt

JlonyckM W TOCaAKH JUuId UUTMLEBBIX COECIUHEHUH C SBOJIBBEHTHBIM Ipoduiem
ycranaBnuBaoTcss mo ['OCT 6033-80. Mx ycinoBHOe 0003Ha4Ye€HHE COACPKUT HOMHHATBHBIN
(paBHBIN Hapy)XHOMY) quaMmeTp coeauHeHuss D=m(z+l), Moaynb, 0603HaUeHNE TOCATKU U HOMED
CTaHJapTa.

[Tpumeps! 0603HaYEHUS

[Ipu ueHTprpoBaHUM 110 OOKOBBIM MMOBEPXHOCTIM 3yObeB. D=50 MM; M=2 mm;

mocajika o 60koBbsIM moBepxHocTsiM S(€) —9g / 9H

coenunenne 50 x 2 x 9H / 9g T'OCT 6033 80

Ban 50 x 2 x9g I'OCT 6033 — 80

orBepcte 50 x 2 x 9H 'OCT 6033 — 80

IIpu neHTpupoBaHUU MO HapyXHOMY auamerpy. D= 50 MM; m = 2 MM; mocaaka Io
neHTpupytoiemy quametpy D - H7 / g6 u mo 6okoBbimM moBepxHocTsM S(e) - 9H / 9h

coequnenne 50 X H7 /g6 x 2 x 9H / 9h - 80 TOCT 6033 80

B 50 x g6 x 2 x 9h TOCT 6033 — 80

orBepctre 50 x H7 x 2 x 9H I'OCT 6033 — 80
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50x2..10CT6033-80

aa A

XSI}'X 2.F0CT 6033-80

lNMocadka
nosie)

9H

X 9 ToCT 6033-80"

B
[Tpumeps! yciioBHOro 0003HaYeHUs: a) Ha Bally; 0) B OTBEPCTUH; B) B CONPSIKEHUU

TpeyronbHble 3y0uaThie coeluHEHHs (PUC. 5) MPUMEHSIOT IIIaBHBIM 00pa3oM IS He-

IOABUXKHOT'O COCIMHCHUA neTaneﬁ Ipu nepeaavuc HEOOJIBIITNX Bpamraromnux MOMEHTOB, 9TOOBI
n30exkKaTh MMPECCOBLIX MMOCAT0K, a TAKKC ITPU TOHKOCTCHHBIX BTYJIKAX.
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Ombepemue
90"

da

0,

i

W %

. A
Yunundpuyecxkua ban Kowuveewua dan

OcHOBHbIE TapaMeTpBhI:

B - yron 3y0a 1 BIIaJiiHBI OTBEPCTHS;

Ds - Hapy>XHBII 1HamMeTp Baja;

da - BHyTpPEHHHIA IUAMETDP OTBEPCTHS;

ds - IMamMeTp BIaJAMHbI BaJia,

Da - anametp BajnHbI OTBEPCTHSL.

[Ipenensl U3MEHEHUST OCHOBHBIX IMapaMeTPOB COETUHEHUH: yncio 3yobeB 20—70; Momyb
0,2—1,5mm; yron BnaauH Bama 90; 72 m 60°. LlenTpupoBaHHe TOJHKO MO OOKOBBIM CTOPOHAM
3yObeB. Hapsany ¢ UMIMHAPUYECKHMH COEAMHEHUSMH NPUMEHSIOT U KoHHueckue. OOBIYHO
KOHYCHOCTH 1:16, yron ykiona Bnaausasl 1°37'; pazMepsl 3yObeB yCTaHABIMBAIOT MO OOJIBIIIOMY
ocHoBaHMIO KoHyca (Puc. 5, ceuenne A—A). Coenunenus BnajauH 3y0a Ha Baimy 90° ¢ uuciom
3y0neB 36 1 48 1 HOMUHAJIBHBIMHU JUaMETpaMH OT 5 10 75MM NPUHUMAIOT 110 TabJ. 7/, JOMYCKH -
no Tabn. 8. dopMynsl A ompeAereHHUs NapaMeTpoB TPEYroJbHBIX COEAMHEHHUI MPHUBEICHBI B
Tabm. 35.

HomunanbsHble pazmepsl Mg 1 Ma BBIOUparoT 1o Tabu1. 9 B 3aBUCMMOCTH OT IPUHATOTO
HOMMHAJILHOTO JTMaMeTpa, paBHOTO Hapy>KHOMY JnameTpy Basia. Ha uepTekax oTBepcTUs U Bajia
YKa3bIBaIOT YHCII0 3yObeB z , yroa 90°, yroin B, iuamerp HayaabHOU OKpYyKHOCTH d.

Ta6anna 7. OcHOBHBIE pa3Mepbl TPEYroJbHBIX COCAUHEHUI, MM
OTtBepcTre U Bal OTtBepcrtue Ban

Jnametp o
Juamertp 1 Juamer
BEpLINHAM BuyTtpennu HapyxHsl

Yro HavaabHOU S MAMETD i Imane
Hapyx

71 ° OKpYy>KHOCT Py BHYTPEH BIIAJIHUH & p mAa R
HBIH da Ds

nud D, Huit D2 Damin

Jnamer

Homunansus! Uucio
1 nuamerp Ds 3yObe

BIIaJWUH
B Z o

dBmax
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5 4,891 5,124 4,658 5,03 4,72 3) 4,69

6 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 3% 80 9,721 10,184 9,258 10,03 9,38 10 9,35

12 11,674 12,230111,118 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 22,280 20,774 22,03 20,97 22 20,94
25 24,455 25,310 23,600 25,03 23,82 25 23,79
28 27,373 28,330 26,416 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 35,390 33,000 35,05 33,31 35 33,26
38 37,113 38,41035,816 38.05 (36,15 38 36,10
40 18 825 39,064 40,430 37,698 40,05 (38,05 40 38,00
42 41,016 42,450 39,582 42,05 (39,95 42 39,90
45 43,944 45,480 42,408 45,05 42,81 45 42,76
50 48,833 50,540 47,126 50,05 47,57 50 47,52
55 53,722 55,600 51,844 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 70,800 66,017 70,05 66,64 70 66,59
75 73,298 75,86070,736 (75,05 71,40 75 71,35

! Teopermueckue guaMeTpsl 10 BEPIIMHAM YKa3bIBAIOT HA YepTeKe: HAPYKHBIHA D1 TOIBKO
Ha OTBEPCTHUH, BHYTpeHHUHU D2 - Ha Baiy.

Tadauna 8. lonycku 1JIs1 TPeyroJbHbIX COeIMHEeHU
[IpenenbHbIE OTKIOHEHUS, MM

HomMmuHannHbIM AAMETPOB HAaYaIIbHBIX
BHYTPEHHETO M- HApPY>KHOIO Jua-

FHaMETp, MM Opr)KHOCVTeH * MeTpa otBepctus d. MeTpa Bana Dg
OTBEPCTUM BaJIa

HopMmanbnast TO4HOCTH

CB.3 10 6 +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>xeHHast TOUHOCTh

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

* Jlommycku ganbl ams nocaaku H9/hS.
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Tabnuma 9. opmyibl A1 onpeneaeHus mapaMeTpOB TPEYTOIbHBIX COCTUHCHHUI

DopmyJIbl J1s1 COEAUHEHUIN C YUCIOM

OnpenensieMblil TapaMeTp 3yObeB

36 48
JlnaMeTp HavaIbHOM OKPYKHOCTH d=0,954519D, d=0,966222D,
Hapyxubiii AMAMETP 110 BEpLIHHAM D; =1.047648d Dy =1.034950d
(TeopeTHvecKuii)

BryTpeHHui [uaMeTp 1o BepumHaM

. D> =0,952352 d D2 =0,965041 d
(TeopeTUvecKuii)

PacdetHsiil nuameTp NpoBOJIOYKH, KaCAIOLIEHCS

. d1 =0,06585005d  |d1 =0,0485955d
npoduis 3yObeB N0 HAYAIbHOM OKPY>KHOCTH BaJia

To ke, 17151 OTBEPCTHS d»> = 0,05309792 d d» =0,04133332 d
DakTUYECKUI IUaMETp IPOBOJIOYKH JJIs BaJia d'a mogoupatot mo 'OCT 2475-88 (tab:. 38)
To ke, AJig OTBEPCTUS d's mopbupator mo 'OCT 2475-88 (Tab:. 38)
Pa3smep o nmpoBosioukam Basia M. =D, +2,41421 d",

Pazmep Mex 1y mpoBOJIOYKaMU JJIS OTBEPCTHUS M; =D -2,55572d's My =D1-2,51665d';
JuameTp Kacanus hakTHuecKoil mpoBosouku Baia Dy = D + 0,70711d', + 0,001 d

Juametp kacanust HakTUIECKON MPOBOIOYKH D.=D1-0,91293 D.=D:1-0,85733
OTBEPCTHUSA d:;+0,001d d:;+0,001d

Kpome Toro, Ha yeprexe OTBEPCTHS 3aJalOT HApYXHBIA JuamMeTp Mo BepiinHam Da,
auaMeTp BHaguH Da ¢ HaANMChIO «MUHUMYM» U BHYTpeHHMH nuamerp da, a Ha 4yepTeke Baia -
BHYTPEHHUN JuaMmeTp o BepmMHaM Dz, HapyxHbiii auamerp Dsu aumamerp BmnaauH dsc
HA/MUChI0 «MakcuMyMm». Jlomycku BbeIOMparoT mo Tabna. 8. B 3aBucHMOCTH OT Ha3HAuyeHUs
COEIMHEHUS MPUHUMAIOT HOPMAJIbHYIO WJIM MOHMKEHHYI0 TOYHOCTh. [locnenuss nmpenHasHaueHa
PEUMYIIECTBEHHO Ui IPpyOBIX CO€IMHEHUH ¢ OTBEPCTHEM, UMEIOLIM pa3pe3 U CTKKY, a TaKxKe
JUIs TPYOBIX KOHMYECKHUX coelMHeHuH. JlonmycKku Ha 1uaMeTpbl HauadbHOW OKPY>KHOCTH JIaHBI JUIS
CKOJIB3SIIEN NTOCAJKU C 3a30paMH OT HyJI 0 CyMMBI JOIIyCKOB Ha TMAaMETPHI OTBEPCTHS U Baja.
Jlonyck Ha TOJIIMHY 3y0a OTBEPCTHs paBEH JOMYCKY Ha JAWaMeTp HayaJbHOW OKPYXHOCTHU (Tak
Kak yroi paseH 90°). [lomyck Ha TONMIIMHY 3y0a BCIEACTBHE TOTO, 4To yrou 3 paBeH 80 mium 82,5°,
Ha HECKOJIBKO THICSYHBIX MIJIJIUMETPA TOUHEE, YEM JIOMYCK Ha JUaMETp Ha4allbHOM OKPYKHOCTH,
Y TMPAKTUYECKU MOXKET CUUTATHCS TAKKE PAaBHBIM JIOIYCKY Ha JUAMETP HAdalbHON OKPYKHOCTH.
TakuMm 00pa3zom, TONMYCKH Ha JAWaMETp HayalbHOW OKPYKHOCTU JAIOT MOJHOE MPEACTaBIECHUE O
XapakTepe MOocaJlKi Mo TOJIIKHE 3y0a 1 OOKOBBIM 3a30paMm.

[Ipn HEoOXoaUMOCTH Ha3HAUEHUsS JIPYrod MOCAAKU CIENyeT NPUMEHATh CUCTEMY OTBEp-
CTHsI, YTOOBI COXPAHUTh HEU3MEHHBIM JIOMYCK Ha OTBEpCTHE. XapakTep MOCAJKH JOJKEH ObITh
OTpakeH OTKJIOHEHUSMHU Ha TUaMETp HadaJlbHOM OKpPY>KHOCTH BaJjia, KOTOPbIE MOTYT OBbITh /1aHbI B
JBa MHMHYCa JJIs MOCAJAKU C IapaHTUPOBAaHHBIM 3a30pOM, B JBa IUIKOCA WM OAMH IUIKOC I
MOCAaJOK ¢ HararamMd u 3a3opamu. [lpum BbIOOpe mocafok s Bajla PEKOMEHAYEeTCs
NpUIEPKUBATHCS TOCAJI0K, MpUBEAeHHBIX B Tabn. 10. [[ng koHMUYeCKMX BaJlOB PEKOMEHAYIOTCS
MepPEXOHBIC MOCATKHU (T.€. BaJI ¢ O0JIee MOJHBIM 3yO0OM).

Jlonycku Ha JAMaMeTp HadaJbHOW OKPYXHOCTH BKJIIOYAIOT: COOCTBEHHO JIONMYCK Ha
JUaMeTp HadajJbHOW OKPYXHOCTH, OTKJIOHEHME IIara U OTKJIOHeHue yria npoduns. Jomycku Ha
BHYTPEHHUH JHaMeTp OTBepcTHs da M HapyKHBIA nuamerp Bana D 111 HOpMaJIbHOW TOYHOCTH
nanbl 110 8-9 kBanmurety ['OCT 25347-82, a qyist nonmkeHHou no 9-10 kanurery.

JlnameTp IpoBOJIOYEK JUIsl U3MEPEHHUs 3yObeB 1 HOMHHAJIBHbBIE pa3Mephbl MEXTy MPo-
BOJIOYKAMHU JIJIsl OTBEPCTHSI U 10 MPOBOJIOYKAM [T Bajla CTaHIapTU30BaHbl. Bee nuameTpbl
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npoBoJiouek 6epyT o 'OCT 2475-88 nisa uzmepenus pe3nd. HomuHaIbHBIE pa3Mepbl MEKTY
IIPOBOJIOYKAMH U IO IPOBOJIOYKAM JAIOT coeuHeHue 6e3 3a3opa. Ha ueprexe DOIKHBI OBITH
YKa3aHbl: IMaMETPbI IPOBOJIOYEK U HOMUHAJIBHBIA pa3Mep MEXAy IIPOBOJIOYKAMHU JUIsl OTBEPCTHS
Y 110 IIPOBOJIOYKAM JIJIsl BaJla, HA YepTeXke AeatoT HaaAnuch: «OTKIOHEHUS 10 AUaMETPY
HA4aJIbHOW OKPY>KHOCTH».

Jomycku Ha pasmepsl My u M. (cM. puc. 5) Te ke, YyTO Ha JUAMETpP HaYaIbHOU
oKpy>xHOcTH. Pazmepsl M 1 Ma Ha ueprexax J10JIKHbI ObITh CHA0KEHbI HAANUCBIO: «OTKIOHEHUS
[0 AUaMETpy HaydalbHOW OKpPYKHOCTH». OCHOBHOH pacueTHOW BEIMYMHOW SIBISETCS JUAMETP
HAyaJbHOM OKpYXHOCTU d, KOTOpBIM JEIMT IOINOJaM TEOPETUYECKYIO0 BBICOTY 3YyObEB IIO
BepmHaM mnpodwia. TeopeTuueckue AMaMEeTphl MO BepIIMHAM mpoduis - HapyxkHblii D1 u
BHYTpeHHUH D> - cily>kaT [y BBIYHACICHUS Pa3MEPOB 110 MPOBOJIOYKAM Ul Bajla U OTBEPCTHS H
pa3MepOB PEXKYLIEr0 U MEPUTEINBHOIO MHCTPYMEHTA.

Ta6muma 10. [Tocanku Bana (Pa3mepsl, Mm)

[t HopManbHOU TOYHOCTH J171s1 HOHM>KEHHOM TOYHOCTH
JnameTrp Ha4aIbHOU nocajaka rocanka
OKpY’>KHOCTH Baia d c c c

HepexoIHast nepexoIHast

HAaTsIIrom 3a30pOM HATATOM 3a30pOM

+0,065 -0,025 +0,130 -0,025
Cp.3 50 10 w0025 0040 o065 o050 Y0080 o105

+0,075 -0,030 +0,150 -0,030
Cs. 10 go 30 +0.030 +0,045 -0.075 +0.060 +0,090 0120

+0,085 -0,035 +0,170 -0,035
Ce. 30 10 50 40035 000 gogs  +o070 YO0 Loiss

+0,100 -0,040 +0,200 -0,040
C. 50 710 80 0040 090 5100 +0080 910 o160

3.4 3youarble nmepeaayu .

3ybouamasn nepeddya — 3TO MEXaHHU3M WJIM 4acTh MEXaHW3Ma MEXaHWUYECKOU TMepenadn, B
COCTaB KOTOPOTo BXOJAT 3yOuarbie konéca. [Ipu 3ToM ycuiue OT OJHOro 3JIeMEHTa K APYyromy
nepeaaéTes ¢ MOMOIIbI0 3yObeB. 3y0uaroe KoecO WIH IMECTePHSI — OCHOBHAs JeTaab 3y0uaToi
nepefayd B BUJE JUCKAa € 3yObsIMM Ha LMIMHJIPUYECKOM WIM KOHHYECKOH IOBEPXHOCTH,
BXOJSIMMHU B 3alleTlJIEHUE ¢ 3yObsIMH JIpyroro 3y0daroro kojeca. B MalImHOCTpOEHUU MPUHSATO
Majioe 3y04aroe KOJIeCO C MEHBIIMM YHCJIOM 3yObeB Ha3bIBaTh IIECTepHEH, a Ooiblnoe —
kosnecoM. Ha3naueHue - mepenada BpallaTeabHOTO JIBUKEHHUS MEX]Iy BajlaMH, KOTOpPbIE MOTYT
UMETh MapajulebHble, IepeceKarolIiecs M CKpEIIMBAIOLIMECs OCH WM mpeoOpa3oBaHUe
BpalllaTeIbHOIO ABMKEHHUS B [TOCTYIIATEIbHOE, U HA00OPOT.

3y6uathie Koneca U mepefaun KIacCUPUIUPYIOT O pa3IUYHbIM MpU3HAKAM, HaPUMED 10
BUJy IOBEPXHOCTEH, Ha KOTOPBIX pacroyiaratoTcsi 3yOubl (UMIUHAPUYECKHE U KOHUYECKHE,
BHYTPEHHUE W BHEIUIHME), IO HaIpaBlIeHHIO 3yO1oB (TMpsAMO3yOble, KOCO3yOble, BHHTOBBIE,
IEBPOHHBIE), MO Tpodwto 3yO1oB (IBOJBBEHTHBIC, ITUKIOWIAIBHBIC, YacOBHIC, IICBOYHBIC,
HoBukoBa), mo HampaBieHHIO Oceil BpaiieHus (IMUIMHIAPUYECKUE — C MapajUIeNbHBIMH OCSMU,
KOHUYECKHE — C MEePEeCceKaroUMUCs, BUHTOBBIE U YepBSIUHbIE — O ckpeluBatomumucs). Cpeau
MHO>KECTBa KJIaCCU(PUKAINN BaXKHEHIITMMH JIJIs1 OTIPEeNIEHUs] TOYHOCTHBIX MTAPaAMETPOB SIBIISIOTCS
T€, KOTOPbIE ONpPeAeAoT (yHKIIMOHATLHOE Ha3HAYCHHE NTepeIayn.

TpeboBanus, mpeabsBIseMble K TOYHOCTH 3yOYaThIX Tepenad, 3aBUCAT OT Ha3HAYCHHUS
nepegay v yCiIOBHM MX dKcITyatanuu. B npubopax, AeTUTENbHBIX MAIIUHAX U TEXHOJIOTUYECKOM
00OpyJIOBaHUM JJIsi Hape3aHUs pe3bObl M 3y04aThlX KOJIEC NPUMEHSIOT TaK Ha3bIBaeMble
"oTCUeTHBIE INepeadn’’, B KOTOPBIX IJIABHOE BHUMAHUE YIEISIIOT NMPONOPLHHUOHAIBHOCTH YIJIOB
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HOBOPOTa 3y04YaThIX KOJIEC WJIM KHHEMAaTHYecKol TouHOCTH. KuHeMaTnueckass TOYHOCTb
nepeaayn onpesessieT MOCTOSHCTBO MEepeAaTOYyHOro OTHOIICHMS 3a MOJHBIM 000poT 3y04aroro
kosieca. Koseca aTux nepenad B OOJIBIIMHCTBE CIIy4aeB MMEIOT Mallblii MOJYJIb U PabOTaIOT MpH
MaJbIX Harpy3Kax U HU3KUX CKOPOCTSX.

JIocTaTo4yHO 4YacTO BCTPEYAKOTCA B TEXHUKE M '"CHUIIOBbIE" WM TSKEIO HArpyKEHHbIE
3yOuaTble Tepenayr, K KOTOPhIM HE NPEIAbABISIOT BBICOKMX TPEOOBAHMN TOYHOCTH BpPALICHUS
(mepemaun B JOMKparax, jeOeakax, mpeccax u T.4.). Ilpu mepenaue OonbIIuMX KPyTSIIUX
MOMEHTOB TpeOyeTcs XOpOIIMil KOHTAKT OOKOBBIX IIOBEPXHOCTEH 3yObeB B Iepenade M
MaKCHUMaJIbHOE MCII0JIb30BaHKE IUIOIAAN pabouuX OBEPXHOCTEH 3yObeB.

Ecnu y 3y0uarhbIxX nepesay HET SIBHO BBIPQ)KEHHOI'O KCIUTYaTallMOHHOT'O XapaKkTepa, UX
OTHOCAT K IlepeayaM oOuiero HazHadeHus. K Takum nepenadyaM He MPeIbsBIIAIOT HOBBIILIEHHBIX
TpeOOBaHUI 10 TOYHOCTH.

Oco6ast TpyAHOCTb IIpU HOPMHUPOBAHUM TOYHOCTHBIX TPeOOBaHUI K 3yOuaTbIM KojecaM
3aKJIF0YAETCSl B TOM, YTO 3T JICTAJIU SIBJIAIOTCS CIIOKHBIMU TI0 CBOEH reoMeTpudeckoit gopme, a
KpOME TOT0, OHU SIBJIIOTCS JIEMEHTaMU KHMHeMaTuueckod menu. [loaroMy m HeoOXoaumo Ipu
HOPMHUPOBAHUU YUYUTHIBATh UX OCHOBHOE CIIyKEOHOE Ha3HAUYEHHUE - Mepeiavy JIBUKEHUS C OJIHOTO
Bajla Ha Apyrou. /st mpaBUILHOIO HOPMHUPOBAHUS TOUHOCTH 3yOUaThIX KoJec AJs oOecredeHus
pa3Ho00pa3HBIX SKCIUTyaTallMOHHBIX TPeOOBaHWI, B HOPMATHBHBIX JOKYMEHTaX IO TOYHOCTH
KOJIEC M Iepefay YCTAHOBJIEHBl (HOPMUPYIOTCSI) YEThIpe TIpPYyMIbl IOYTH HE3aBUCHUMBIX
[apaMeTpoB, KOTOpbIE Ha3BaHbl HOpMaMH TOYHOCTH. Hopmbl TOuHOCTH Ha 3yOuarble KoJjieca U
nepefayd MpeACTaBISIOT  coboil Habop TpeOoBaHMM K TOYHOCTH TIEOMETPUYECKUX U
KMHEMaTUYEeCKUX IapaMeTpoB 3yOuaTblX KOJE€C M Iepenad Juisdl OLIEHKH A3TOW TOYHOCTH B
OTHOILEHUH OIPENIETICHHOT0 FKCIUTYaTallMOHHOTO IPU3HAKA.

Ha3ssiBaroTcst 3T HOPMBI:

1) HOpMBI KHHEMaTHYECKOW TOYHOCTH,

2) HOPMBI IIJIABHOCTU PalbOTHI,

3) HOpPMBI MTOJIHOTHI KOHTAKTa 3yObeB,

4) HopMbI OOKOBOTO 3a30pa.

B HopMax KHMHEMaTMYeCKMH TOYHOCTM HOPMHPYIOTCA TpeOOBaHUS K  TaKUM
F€OMETPUUECKUM M KMHEMaTHMYeCKUM IapaMerpaMm Kojeca W Iepefauyd, MOTrPelIHOCTh KOTOPBIX
BIMSET Ha TMOTPEIIHOCTh MEepeJaToOuHOro OTHOLIeHHs 3a MOJHBIH 000poT Kojeca, T.e.
XapaKTepU3yeT MOrPEIIHOCTh B YIJIe TOBOPOTA 32 OAMH €ro 000pOT MO CPABHEHUIO C TEM, €CIIU ObI
BMECTO HET'0 HaXOJIMJIOCh A0OCOIIOTHO TOYHOE KOJIECO.

B Hopmax mnaBHOcTH pabOThl HOPMHPYIOTCSI TpeOOBaHMS K TOYHOCTH TaKHUX
TEOMETPUUECKUX M KHHEMAaTHYECKHUX MapaMeTpoB Kojeca U Iepenad, MOTIPEIIHOCTh KOTOPBIX
TaK)Ke BJIMSET HA KHHEMATUYECKYI0 TOYHOCTh, HO 3Ta MOTPEIIHOCTh MPOSBISETCSI MHOIOKPATHO 3a
oJIuH 000pOT KoJjeca, T.e. OMH WM HECKOJBKO Pa3 Ha KaxaoM 3y0e. DTH TpeOOBaHUS UMEIOT
HauOoJbIllee 3HAYEHUE JJIs Mepenad, padoTaroUMX Ha OOJBIIMX CKOPOCTSX, IMOCKOJIBKY TaKHe
HOTPEIIHOCTHU SIBJISAIOTCS HCTOYHMKOM Y/AapOB, MPUBOISAIIUX K MOSIBICHHUIO IITymMa U BUOparuii.. B
HOpMax KOHTAaKTa HOPMHUPYIOTCS TpeOOBaHUS K TaKUM TE€OMETPUYECKHMM U KHHEMaTHYECKUM
napaMeTrpaM KoJIeC M Iiepefad, IOIPEIIHOCTh KOTOPBIX BIMUSAET Ha BEJIWYMHY IUIOLIAAH
MOBEPXHOCTU KacaHUs NP BpallleHuU 3yObeB COMPATaeMbIX KOJIEC.

TpeGoBaHusl K KOHTAaKTy MOBEPXHOCTEH HMMEIOT 0c000 Ba)KHOE 3HAYEHME THs Tepenad,
paboTaromux ¢ OOJIBIIUMHI HArpy3KaMHu.

B HOpMax GokoBoro 3asopa® HopmupyioTcs TpeGoBaHMS K TaKMM IapamMeTpaM Kojeca
nepesadyn, KOTopble BIMSIOT Ha 3a30p Mo Hepabouum mnpodusieM 3yObeB MpU CONPUKOCHOBEHUU
1o paboynm MpopuiIsiM 3yObeB.

4 TapaHTUPOBAHHBIM, T. €. HAUMEHBIIKMI OOKOBOU 3a30D, PErIAMEHTHPOBAHHBIN CTAHIAPTOM,— 3TO 3330P MEKILY
3yObsSIMU COTIPSKEHHBIX KOJIEC B Mepeaade, 00eCcmeuynBaoNIuil CBOOOIHBIN MOBOPOT OJHOTO KOJieca IMpH
HETIOJIBIPKHOM BTOPOM Kouiece. bokoBoit 3a30p onpenernsercs: /Ui HUIMHAPHYECKHUX 3y0UaThIX Iepesiad B CCUCHHH,
HEepIEeHANKYJIIPHOM HaIpaBJIeHUIO 3yObeB, U B INIOCKOCTH, KaCaTEIbHON K OCHOBHBIM ILIMJIMHAPAM; JUIT KOHHYECKHX
nepesiad — 10 HOPMaJIH K TIOBEPXHOCTH 3yObeB y OOJIBIIOT0 OCHOBAHMS JICIUTEIEHOTO KOHYyCa.
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Hanpumep, B penykropax TypOUH U BICOKOOOOPOTHBIX JBHUTraTesel, B JPYyTruX U3JIENHUAX C
BBICOKOM  KpPYroBOW  4YacTOTOHW  BpallleHUs  IPUMEHAIOT  'CKOpOCTHbIE  mepepaun”
(BBICOKOCKOPOCTHBIE, OBICTPOXOJHBIE), Ul KOTOPBIX OCHOBHBIMH SIBJIIOTCS TpEOOBaHMS K
IUTABHOCTU PalOThI, YTO HEOOXOAMMO Ui CHM)KEHHUS ypOBHsS BHOpamuid W myma mpu padore
uzgenus. IlnaBHOCT pa®oThl mepenayn 3aBUCUT OT KoleOaHMs MIHOBEHHBIX IEpeAaTOYHBIX
OTHOILIEHUH, TO €CTh OT PAa3HOCTEH MEPEJAaTOYHBIX OTHOIUECHUN B KAXKJbIM MOMEHT 3alCIUICHMUS,
KOTOPbIE MHOT'OKPAaTHO BOCHPOM3BOJATCS 3a OJUH 000poT 3yOuaroro koisieca. OCHOBHBIMU
UCTOYHHKAMHU HEIJIABHOCTH DPAa0OTHI SBISIIOTCA TakKWe MOTPEUIHOCTH 3yOuyaThIX KOJIeC, Kak
HENpaBWIBHOE B3aMMHOE DPACHOJOXKEHHE 3yObeB (IMOIPEIIHOCTH Ilara) M HETOYHOCTh (DOPMEI
pabouux moBepxHocTell (morpemnoctu Gopmsl npoduist 3yores). Koieca ckopocTHBIX nepenad,
KaK IpaBUJIO, UMEIOT CPEAHME MOAYJIM M NEPEAatoT HE CIUIIKOM OOJbIINE MOMEHTHI, OJIHAKO UX
3y0Obsl MOTYT IIO/IBEPIaThCs 3HAUUTEIbHBIM JUHAMUYECKUM BO3AECHCTBUSIM.

B 3aBucumocTH OT yciioBHi paboThl MEHSIOTCS TpeOOBaHUSA U K OOKOBOMY 3a30py MEXIY
HepabounMu MPOoPHIIIMH 3yObeB. DBOJIBBEHTHOE 3allCTICHHE TEOPETUIECKH ClIOCOOHO paboTaTh
IIPY HYJIEBBIX OOKOBBIX 3a30pax (TOJIIMHA 3y0a, HAXOASIIErocs B 3alleIVIEHUH, PaBHA IIUPUHE
BIIJIMHBI OTBETHOT'O KoJieca). OJJHaKO HETOUHOCTH U3TOTOBJIEHUS 3y0UaTOro BeHLa IPUBOIAT K
UCKa)XEHUIO (OpPMBI M B3aMMHOMY CMELICHHUIO peabHbIX Ipoduiieii 3yObeB, YTO MOXKET BbI3BaTh
uXx Ae(GopMaIuio Wi moJIoMKy. Buaon3MeHsoT npouiib 3yObeB U €ro PaclooKEHHE TaKKe
TeMIIepaTypHble U cuiIoBble Jegopmanuu. CMeleHre peanbHbIX Ipoduiieil 3yObeB MOXKET TaKkKe
OBITh CIIEICTBUEM HETOYHOCTEN MOHTa)Ka 3y0UaThIX KOJIEC.

J1st KOMITeHCAllu HETOYHOCTEH M3rOTOBJICHUS M1 MOHTAXa, CUJIOBBIX U TEMIIEPATyPHBIX
nedopMaluii KCIOIB3YIOT 3a30p MEXKLy HEpaOOUMMH CTOPOHAMH MTpoduiieii 3yOneB
HaXOJSALIMXCS B 3aleruieHnu kojec. [llupruHa BnaguHbl, MpeBblaonias TOJIIUHY 3y0a,
o0ecreynBaeT He TOJBKO KOMIIEHCALUIO TEXHOJIOTHYECKUX TOTPEIIHOCTEN U [eopMannii, HO U
CIIY’)KUT TaKKe JUIsl pa3MEILeHUs] MKy 3yObsIMH CII0S1 CMa3KH, KOTOpast IpU OTCYTCTBUH 3a30pPOB
BBIJIABJIMBAJIACh B IIPOIIECCE PabOTHI.

B peBepcuBHBIX nepeaayax u nepegadax, paboTaromMX B CTapT-CTOITHOM PEXUME,
Ha3HAYAIOT MUHAMAIIBHBIA OOKOBOM 3a30p, UTO MO3BOJISIET MPEAYNPEKAATh Yaaphl IPH IEpEMEHE
HalpaBJICHUs BpPAIlEHUs UM Hadyajle JBUKEHUS TI0CJIe OCTAHOBKU. 3HAUUTENbHBIE 3a30PbI
Ha3HayaroT B epeaaydax, padoTarolMX Py BHICOKUX TeMIlepaTypax, u T.1.

I'eomempuueckue  napamempvl  YUIUHOPUYECKUX — 3YOUAmMbIX — nepeoay  GHEUIHe2o
3ayennenus. Bce reoMerpuueckue mapaMmerpbl MOAPA3JENAIOTCS Ha UCXOJHBIE T.€. MapameTphl,
KOTOpbIE BBIOMPAIOTCA KOHCTPYKTOPOM; OCHOBHBIE IMapaMeTphbl, KOTOPbIE PACCUUTHIBAIOTCA Ha
OCHOBaHUHU MCXOJIHBIX MApaMETPOB U KOHTPOJIbHBIE MapaMeTphl - JOMOIHUTEIbHBIE MapaMeTpbl
HEOOXO0IMMBIE /ISl KOHTPOJIS Ka4eCTBA U3TOTOBJICHHUS 3y0UaThIX KOJIec.

Tabnuma 1. MicxonHble mapamMeTpsl HAIMHAPUIECKUX 3yOUaThIX Mepeaay
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HaUMEHOBAHHE MapameTpa
yTOJI TIIABHOTO MPOodus
BBICOTA T'OJIOBKH 3y0a

KO3 (QUIIMEHT BBICOTHI TOJIOBKH
BBICOTA HOXKKH 3y0a
KOA((QUIIMEHT BBICOTHI HOKKH

paanyc KpUBU3HBI IEPEXOTHOM
KpUBOH

ko2 (hpuImeHT paanyca KpUuBU3HbI
[IEPEXOHON KPUBOI

paguanbHBINA 3a30p B Iape
HCXOJHBIX KOHTYPOB

KOd(DPUIMEHT paIuaIbHOTO 3a30pa

JCITUTEITILHOE MEXKOCEBOE
paccTosiHue

KO3 (HUIIUEHT CMETICHUS

yrou npodus

yTOJI 3aIleTICHUS

MEKOCEBOE PACCTOSTHHE
NeTUTEIbHBIN THaMeTp MEeCTePHU
JICIIUTENBHBIA JUaMeTp KoJieca
nepeaaTouHoe YUCIO0

HavaIbHBIN TUaMeTp MIeCTEPHU

HavyaabHBIN ANaMETp KoJIeca

K03 (HULIHEHT BOCTIPUHUMAEMOTO
CMEIICHUS

K03 (HULIMEHT YPaBHUTEILHOTO
CMEILEHUs

JIMaMeTp BEPIINH 3yObeB
LIeCTepHU

ANaMCTPp BCPLINH ByGBeB KoJIcca
ANaMETPp BIIaJIUH IECTECPHU

ANaMCTp BIIaJIUH KOJIECa

OCHOBHOM ANaMCTpPp HICCTCPHU

0003HaUYEHUE

a
ha
ha*
ht
he*

Pt

pr*

Xz
dt
Oltw
dw
di

d2

dwl

dw2

Ay
a1
a2
dr

dr
do1

YUCJIOBOC 3HAUYCHUC
20°
ha=ha*m
1
ht = he* m
1.25

pr=pi*m
0.38

c=c*m

0.25

a=(z1+22) *m/(2cos p)
a=(21+42)*4/(2 cos 0°) = 126 Mm

Xz = X1 + X2
Xxx=0+0=0
tgar=tga/cos P
ar=o=20°

Otw = 1INV otw = 2Xs tg o/ z1 + 22

o = o = 20°

aw = m (Z1 + Z2)cos ax / 2¢C0S B COS oOtw
aw =a =126 mm

d1 = z1 m/cosP

d1=21*4=84 Mmm
d2=2z1m/cos P

d, =42 * 4 =168 mm

u=2z/2z1

u=42/21=2

dwl: Zawl(u +1)
dw1=2%*126/(2+1)=84 mm

dwz = 2aWU/(U +l)
dw2=2*126*2/(2+1) =168 mm

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

Ay =xs—Y
Ay =0

da1 = d1 + 2m (h*a + X1 - Ay)
da1=84+2*4(1+0-0) =92 mm

da2 = d2 + 2m (h*a + X1 - Ay)

da1 =168+2*4 (1 +0-0) =176 mm
df1 = dg + 2m (h*a + ¢* -X1)
drn=84-2*4(1+0.25-0) =79 Mmm
dro = d2 + 2m (h*a + C* -X2)

drp =168 -2*4 (1 +0.25-0) = 163 mm
dp1 = d1 COS o



27  OCHOBHOI AMAMETP KoJeca db2

dp1 = 84 cos 20° = 78.934 MM

db2 = d2 €OS ot
dh1 = 168 cos 20° = 157.868 mMm

pacyem pasmepos 01 KOHMPOJisl 83AUMHO20 NOJIOHCEHUS 0OHOUMEHHBIX npogunell 3y0ves

Ne HaMMEHOBAHHE TTapaMeTpa o0o3Ha4YeHNe

28  mar zanerieHus Pa

pacyeT JITMHBI 00IIeH HopMaIn

YHCJI0BOC 3HAYCHUC

Poa=Pb=cosoa=mnmcosa
Pa =4 1t cos 20°=11.808 MM

Ne HaNMEHOBAHHE TIapamMeTpa 0003HaueHHe
yroi npo@uiis B TOUKE Ha
29 OKpYXHOCTH JUameTpa Oix
dxd+2xm

30 ocHOBHOH yroi HakJioHa 3yObeB  [Bb

pacueTHOe YuCIIo 3yObeB B JIIMHE

31 . Zn
o01ieit HopMasu
JUIMHA o0L1ei HopManu

3p [PACCTOAHHE MEXKIY 3yObeB oO011as

HOpMaJTb SIBJISIETCS KacaTeIbHOM K
OKpY>KHOCTH Op

YHCJI0BOC 3HAYCHUC

COS 0x = Z COS 0t / Z + 2X coS fB
COS ax1 =21 cos 20°/21 +2 * 0 cos 0°

sin Bp = sin B * cos a

Bo = 0°

Zoi=Z7 /7 (tgox/ Cos? Py -2xtga/z-
invat)+0.5

Zo1 =21/ 7 (tg 20° / cos? 0° - 2 * 0 tg 20°
/21 - inv20°) + 0.5 =3
W=mcosa(n(Zn-05)+2xtga+z
inv ar)
Wi1=4cos20°(n(3-05)+2*0*tg
20° + 21 inv 20°) = 30.69 mm

paciem noCMoOsHHOU XOpObl U 8b1COMbL 00 NOCMOSHHOU XOPObl
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o
Ne |HamMeHOBaHME MapameTpa 0003HaYEHNE UHUCIIOBOE 3HAUYECHHUE
Sc =m (0.5 w cos? &alfa; + x sin 2 &alfa;)
33 mocrosHHas Xopa 3yda Sc Sc =4 (0.5 1 cos? 20° + 0 sin 2 * 20°) =
5.548
34  BBICOTA JIO IOCTOSSHHOW XOPbI he he =0.5 (da - da - Sc 19 Lalfa))

he = 0.5 (92 -84 - 5.548 tg 20°) = 2.99 MM

Pacuem oonyckoe 3youamulx nepeoau

W3 wMexaHWyecKMX Tmepenad, MNPUMEHSEMBIX B MAIIMHOCTPOSHHH, HamOOJbIIee
pacrnpocTpaHeHHE MOTYYHIN 3yOuaThie, TaK Kak 00Ja1al0T PSAOM CYIIECTBEHHBIX MPEUMYIIECTB
nepesa qpyrumu nepenadamu. OCHOBHBIE TPEUMYIIECTBA 3y0UaThIX Iepeaay:

* BO3MOXKHOCTh OCYIIECTBIICHUS Nepejaun MKy NMapauieTbHbIMU, MEPECEKAIONUMUCS U
CKPEIIMBAIOIIUMUCS OCSIMH, MHBIMH CJIOBaMU IPH BCEX BHIAX PACIOJIOKEHHS OCEH;

* BBICOKAsI HArpy304Hasi ClIOCOOHOCTh U KaK CIIEACTBHE Majible TabapHThI;

* QOJIBIIIAs TOJITOBEYHOCTh U HACKHOCTH paboTh (pecypcest 10 30 000 1 u 6oee);

* Boicokuit KIT/I (mo 0.97...0.98 B onHO#1 cTyneHn);

* BO3MOXKHOCTh IMMPUMEHEHHUsI B IIUPOKOM Jara3oHe ckopocreit (1o 150 m/c), MourHoCcTe
(1o necaTKoB ThICSY KBT) 1 mepeaTouHbIX OTHOLIEHUH (10 HECKOJIBKUX COTEH U JaXKe ThICAY);

* TOCTOSTHCTBO ME€PEIATOYHOTO OTHOIICHUSI.

B To e Bpems 111 obecrieueHus Ha/le)KHOM U KadyecTBEHHON paboThl 3yOuaThIX nepeaay K
HUM TIPEIBSBISIFOTCS TOBBIIMIEHHBIE TPEOOBAaHMS K TOYHOCTH HW3rOTOBICHHS. MHOTrooOpas3HbIe
YCIIOBUSI IPUMEHEHUs 3yOUaThIX Mepeaay AUKTYIOT pa3iuyHble TpeOOBaHHS K MX TOYHOCTH. J[is
JNEeMUTeNPHBIX W IUTAHETapHBIX  Tepenady ¢ HECKOJbKUMH  CaTeJTUTaMH  OCHOBHBIM
OKCIUTYaTal[MOHHBIM TIOKa3aTelleM SIBIISIETCS BBICOKAas KHWHEMaTH4ecKass TOYHOCTh, T.€. TOYHAS
COIJIACOBAHHOCTh YIJIOB MOBOPOTa BEAYIIErO0 M BEAOMOro Koisiec mepenaud. KuHematmueckas
TOYHOCTh 0OecreunBaeTcs, HalpuMep, IpU YCTaHOBKE KoJieca Ha 3y0000pabaThIBarOIInii CTAaHOK
C TOYHON KMHEMAaTHYECKOH IEeNbl0 C MHHHMAIBHO BO3MOXXHBIM paJUaNbHBIM OueHueM. Jlis
BBICOKOCKOPOCTHBIX Iepeaay (OKpY)KHbIE CKOPOCTH 3yOuaThIX KOJIEC MOTYT Jocturatb 60 m/c)
OCHOBHBIM JKCIUTyaTallMOHHBIM IIOKa3aTeNIeM SBISETCS IUIABHOCTh palbOTHI Tepenadd, T.e.
OTCYTCTBUE IMKJIWYECKHX MOTPEIIHOCTEeH, MHOTOKPAaTHO MOBTOPSIOIIMXCS 3a O0OpOT Koueca.
[{ukmyeckast TOYHOCTh 00ECTIEYMBACTCS, HAIPUMED, TOYHOCTHIO YEPBsIKa IEIUTENBHON Mepeaadn
CTaHKa M TOYHOCTBIO 3yOOpE3HOTro MHCTpyMeHTa. IlmaBHOCTH mepeAayd 3HAUYUTENBHO
TIOBBIINIAETCS TIOCJE MICBHMHIOBAaHUS 3yOdYaThIX KOJEC WIM WX MNPUTHPKU. I  TsDKeIo
HArPY’>KEHHBIX THUXOXOJHBIX TepeAad HauOoIbllee 3HAYCHHE UMEEeT TMOJHOTa KOHTAaKTa
noBepxHocTel 3yopeB. KOHTakT 3yObeB 3aBUCUT OT TOPIIOBOIO OMEHUS 3arOTOBKH U Psiia IPYTUX
npuyrH. KOHTaKT 3y0beB 3HAUUTENFHO YIyUIlIaeTcsl Oocie MPUTUPKHU 3y0UaThIX KoJjec.

Cucmema 0onycko8 yunuHopuueckux 3youamsix nepeoay

To4yHOCTh M3rOTOBJIEHUS 3yOYATHIX KOJEC HE TOJBKO OMNpEeeNsieT TIeoMeTpUYecKHue
NoKa3aTesy Iepeadd, HO OKa3bIBaeT BIMSHUE HA JMHAMUYECKHE XapaKTEPHCTUKU (BHOpaIuw,
IIyM), a TaKKe CYLIECTBEHHO BIMSET Ha JOJTOBEYHOCTh PAabOThI, MPOYHOCTHBIE MOKa3aTeH
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meperayd M HA [OTepH Ha TpeHHWe. PaccMOTpuM cXeMy KOMIUIEKCHOTO — KOHTPOJIS
IWIMHAPUYECKOM 3yOuaToil nepenayn.

% //ﬁil

Bedomoe 3yOyamoe
Koneco

Bedywee ayfuamoe
Komeco

Benymee u Bemomoe 3y0Ouarble Koyieca HAXOAATCS B OAHONPO(MMIBHOM 3alleTIIICHUH.
OO6pa3ioBoe BpallleHHE 3a/1aeTcsi GPUKIMOHHBIMU JAUCKaMH, AMaMETPhl KOTOPBIX CTPOTO PABHBI
JeTUTENFHBIM JHaMeTpaM BEAYIIEro W BEJAOMOro 3yOuaThix Kojec. [Ipu BpameHWH Bemymiero
3yOuaroro koseca Bpamiaercss U (GpUKIMOHHAs mapa. PaccoriiacoBaHue BO BpAIIEHUU MEXIY
HIMAHACTIEM BEIOMOTO (PPUKIIMOHHOTO JIUCKAa W BEIOMBIM 3y04aThiM KoOJieCOM (DUKCHUpYeTCs
u3MepuTeNbHbIM Tpubopom. IlpuGop ycraHOBIEH Ha [JEIUTENIBHOW OKPYKHOCTH BEJOMOIO
koneca. lllnuHnens BeroMoro (pUKIMOHHOTO IHCKAa BOCIPOM3BOAUT OOpa3OBOE BpAIIEHHE U
BBIHECEH TaK, YTOOBI IOJyYEHHbIE OTKJIOHEHUS (PUKCUPOBAIMCH Ha MIEIUTEIBHOM TUaMETpe
koseca. TakuMm o00pa3oMm, HU3MEpSETCs pacCOIIaCOBAHME MEXAYy JEHCTBUTENBHBIM @2 U
HOMMHAJIBHBIM (93 YIJIaMU IIOBOPOTAa BEJOMOTO KOJIECa.

Ha puc. 2 npencrasnensl rpaduky, Moy4eHHbIE Ha TOJOOHON yCTaHOBKE MPH MPSIMOM U
0o0paTHOM BpallleHUH, T.€. MPU KOHTAKTE IO MPaBOMY M JIEBOMY MPOQMIsIM 3y0UaThIX KoJIec.
I'padukm xapakTepu3yroT T€OMETPUUYECKYIO OTPEIIHOCTh 3yOuaToi nepeaayu. [IpakTuuecku Best
cucTeMa JOIMYyCKOB M IOCAJOK 3yOuaThIX Kosiec Oaszupyercs Ha 3THX rpagukax. PaccMoTpum
rpaduky Ha MOJHOM LUKJIIE U3MEPEHHs] OTHOCUTEIBHOIO IOJIOKEHMs 3yOdaThIX KoJjiec, T.e. Ha
TAaKOM YTIJIe MOBOPOTa BEAOMOIO Kojeca, IpU KOTOPOM MEpBBIH 3y0 BeAyllero Kojieca BHOBb
BOIIET B KOHTaKT C MEpBbIM 3yOOoM BeaoMoro koseca. Ilpu nanbpHeiiieM BpalleHHH KoOJec
XapakTep KpUBBIX OYyJIeT MOJHOCTHIO ITOBTOPSTHCA.

(p—@)f, g
&

ior {F)

1
5
>

"

J N\ vzon nosopoma

syf4amosn Komeca,
npasoe epalleHle

\ \ft E,J hd \f\-...}onnnosupoma

syfyamoan Koneca,
nesoe spaledue

@, = 2-mZ /X

MMomHs LURIT U3MepedUs OmyQCUmensHO-
20 NoMoMeH2UR 3yBuamerx Komec
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VYron noBopoTa BeIOMOro Kojieca, COOTBETCTBYIOIIMM MOJTHOMY LHUKITY, PaCCUUTHIBACTCS
no gopmyiie: @2 =2 x Zi/ X, rue: Z1 - 9nucio 3yObeB BeaylIero Kojeca; X - HanOOJbIIUi 00IIni
JIenuTenb 4ncenl 3yObeB BEOyIIEro W BEJOMOro 3yOuaThiXx Kojec. Pa3HOCTh MexIy
JNeHCTBUTENIHBIM U HOMHUHAJIBHBIM (PacueTHBIM) yIiIaMd MOBOPOTa BEJOMOTro 3y0UaToro Koieca
nepesayy Ha3bIBaeTCsl KWHEMAaTHYeCKOW MOrpelIHOCThI0 nepenaun. Hanbomnbiias anredpanyeckas
pa3HOCTb 3HAUEHUM paccoriacoBaHMi Ha mnonHoM I1ukie wusmepeHus Fi'or xapaxrtepusyer
KMHEMaTU4YeCKyl0 TOYHOCTh nepenayd. Haubonbmias anrebpanyeckas pa3HOCTb MEXIY
MECTHBIMA  COCEJHMMH  OSKCTpeMaJbHBIMH  3HadeHusMH  fio'r  Ha3pIBaeTCs  MECTHOM
KMHEMaTUYeCKOW MOTPEIIHOCThIO Mepefauyd M XapaKTepus3yeT IUIAaBHOCTh pabOThl Iepeaayu.
HauMenbiiee paccTossHUE MEXIY KPUBBIMH JNmin HAa3bIBACTCS T'apaHTHPOBAHHBIM OOKOBBIM
3a30pOM H OMPEIENIACT XapaKTep COMPSHKSHUS KojleC B mepeaaye. Pa3HOCTh MEXIY jNmax U JNmin U
SIBIISIETCS HAUOOJBIIIMM MHTEPBAJIOM M3MEHEHUs OOKOBOTO 3a30pa B IMepeaaye U XapaKTepusyeT
TOYHOCTb BBITIOJIHEHUSI OOKOBOTO 3a30pa B Iepeiaye.

Ecnmu wnanectu Kpacurenb Ha OOKOBBIE ITOBEPXHOCTH 3yObeB BEHYLIEro Kojeca Hu
IPOBEPHYTh KOJeca Ha TMOJHBIM 000pOT MpH JIETKOM TOPMOXXEHHH, 0OecreyrBaroIieM
HETPEPhIBHOE KOHTAKTHPOBAaHUE 3yObeB 000MX 3y0UaThIX KoOJec, TO Ha 3yObsiX BEAOMOTO KoJieca
MOSIBATCSL clieAbl MpujeraHusi 3yobeB. YacTh akTHUBHOM OOKOBOM MOBEPXHOCTH 3y0a Kojeca
nepeaayr, Ha KOTOPOW pacIioyiaratoTCs Cielbl, Ha3bIBACTCS MIHOBEHHBIM IMSATHOM KOHTAaKTa H
XapaKTepu3yeT KOHTAaKT 3yObeB B Iepenade. OTHOCUTENbHBIE pa3Mephl MATHA KOHTAaKTa
OTIPE/ICIISAIOTCS B MPOICHTaX: Mo JumHe 3yOa mo dopmyie (a—c)/b x 100%; mo BwIicoTe 10
dopmyinie hm/ hp x 100%, rae: a - mmHa ciena, C - pa3psiB 10 JUTHHE ciena; hm - BeicoTa ciena;
hp - BeICOTa aKTHBHOI OOKOBOM MOBEPXHOCTH 3y0a.

Yarie Bcero npu U3roTOBICHUH TPEOyETCs ONpeIeInTh TOYHOCTh OTJEIBHOTO KoJieca, a He
nepeaayn B LEJIOM, TeM 0oJjiee, YTO CONpsTraeMoe KOJEecO BO3MOXHO €IIe W He M3roTOBIIEHO. B
9TOM Cllydyae BMECTO OJHOTO M3 KOJIEC Ha MPUOOp yCTaHABIUBAIOT MU3MEPUTEIHHOE KOJECOo, T.€.
KOJIECO TOBBIIICHHOW TouHOCTH. [loydaroT ananornvnele rpaduku, KOTOpbIE B JAHHOM Cliydae
XapaKTepU3yIOT TOYHOCTh KOHTPOJIUPYEMOTO KOJIeca, PU 3TOM HMOTPEITHOCTAMU U3MEPUTEIBHOTO
Kosieca mpeneOperaror. [lo aHamoruu ¢ mepemayei MmoyydaroT: HaWOOJBIIYI0 KHHEMATHYECKYIO
NOrpemHOCTh Kojeca ir ; i F', MecTHyr0 KMHEMaTHYecKyl MOTpeImHocTh kojeca ir . 1 f '
TOYHOCTP KOHTaKTa KoJeca ONpEeACSIIOT MO TISITHY KOHTAaKTa €ro 3yObeB ¢ 3yObsiMH
U3MEPUTENIBHOTO 3y0UaToro KoJjeca.
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. ayGyamoao xoneca
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I¢.“"'|'Ir

He Bcernma ypmaercs BBINOJNHATE H3MEPEHUS KOJIEC HA YCTAaHOBKAX, AHAJOTUYHBIX
PacCMOTPEHHOU, (HampuMep, H3-3a OTCYTCTBUS HM3MEPUTEIBHBIX KOJIEC) WM BO3HHKAET
HE00XO0IMMOCTh U3MEPUTH MapaMeTphl Kojeca, He CHUMas ero co cranka. Ilostomy cranmaprom
NpEeaAyCMOTPECHBI MHBIC MTOKA3aTCIIU, KOTOPBIC XAPAKTCPUZYIOT TOYHOCTh KOJIECA U B TO KC BpPECMA
MO3BOJISIIOT OCYIIECTBIISITh KOHTPOJIb MEHEe CJIOXKHBIMH M 0oJiee JIOCTYNHBIMH CpEJICTBAMU
HA3MEPEHUSL.

Cucrtema J0NMYCKOB M IMOCAJOK 3yOuaThIX KOJEC, UCXOJ M3 TpeOOBaHMM SKCILTyaTalluu
nepeaay, ycTaHaBJIMBAET CIEAYIOIINE HOPMbI TOUHOCTH:

* KHHEMaTHYECKYI0 HOpMY TOYHOCTH 3yOUaThIX KOJIEC U Mepeaay;

* HOPMY IUIaBHOCTH pabOThI 3y0UaThIX KOJIEC U Tepeay;

* HOpMY KOHTaKTa 3yObeB 3y04aThIX KOJIEC U Iepead.
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Kaxnas nopma umeer 12 creneneit Tounoctu (I'OCT 1643-81). Jlna caMbIX BBICOKHX
crenieHed ToyHOoCTH (1 M 2) 1ONyCKH M OTKJIOHEHUS HE perilaMEHTHUPOBAHBI, TaK KaK 9TH CTEIIEHU
IPEIYCMOTPEHBI Ul OYyAyIIEero pa3BUTHS.

VYkazaHHbIe TPU BHJA HOPM TOYHOCTH MOTYT KaK B 3yOuaTOM KoJyiece, TaK M B Iepeaaye
B3aMMHO KOMOMHHPOBATHCSI U Ha3HAYAThCs U3 pa3HbIX cTeleHell TouHocTu. B cuiy Toro, 4ro psf
[OKa3aTeled TOYHOCTH, OTHOCALIUXCA K Ppas3IMyHbIM HOpMaM, TI€OMETPUYECKH CBSI3aHBI,
CYLIECTBYET OrPaHUYEHHUE TP KOMOMHUPOBAHUH HOPM C Pa3HBIMH CTENEHSIMHU TOYHOCTH.

CucTemMa JonyCcKOB LMNMHODHYECKMY 3yGYaThIX Konec

CTeneHW TOHUHOCTH Buakl conpAxeHUi 3y0bes

T '

HopmMupyeMble NoKasaTenq

EEEIEE

KHHE;‘?&??;:MH MnasHocTE patoThl KoHTakT 3yises I'Iomaa;:gptlomaﬂm
Onm nepenay | Onq vonec | OnsR nepegay | Ona konec | A nepegad AnA konec AnA nepepay OnA konec
1. Far 2 F 9 12, 17 19. Mruoeex- | 23 Mrio- 27 fr 29 Egeg
N 130 |romora. | Hotowakra | 28 jomm | 20 Epm
4. For 10. fopgr 14, fapr 20. Cymmap- | 24. Cym- . Eyy
HOE NATHO MapHCE NAT-
9. Fy 1. F g 15.f 2or KOHTaKTa HO KOHTAKTa 32. E.,
6. Fanr 16. fop, | 21.1,,
7. Fogr 17 for |22 £, 25. Fg,
8. Fp, 18. f5 26 Founr

IIpy KOMOMHMPOBAHHWU HOPM pa3HON CTENEHM TOYHOCTH, HOPMBI IIABHOCTH pabOThI
3y04aThIX KOJec M Meperad MOryT ObITh He Oojiee 4eM Ha JB€ CTENEHHU TOYHEE WM Ha OJIHY
CTeNeHb Tpybee HOpM KMHEMATUYECKOH TOYHOCTH; HOPMBI KOHTAaKTa 3yObeB MOTYT Ha3HAuaThCs
10 JItOOBIM CTENEeHAM 0oJiee TOUHBIM, YeM HOPMBI IIJIaBHOCTH, WM Ha OJHY CTENEHb Ipydee HOpM
IJIABHOCTH.

Jlig ycTpaHeHHMs] BO3MOXKHOCTH 3aKJIMHMBAHMS Iepeladd MpH HarpeBe M oOecreyeHus
HOPMAJIBHBIX YCIIOBHH CMa3KH Mepeaadyn JOKHBI UMETh TapaHTHPOBAHHBIA OOKOBOI 3a30D JNmin.
HezaBucuMo OT cTeneHel TOYHOCTH YCTaHABJIMBAIOT BUJbI COINPSKEHUH, KOTOPHIE OMPENEIISIOT
TpeboBanus k 60koBoMy 3a30py. OCT 1643-81 ycranaBnuBaet /i 3y04aThIX Kojec U nepeaay
¢ MoayJieM Oombine 1 mectsh BUIOB conpsbkeruit (A, B, C, D, E, H) u Bocemb BH0B f0omycKa jN:
X, Y, a,b,c, d, h rapantupoBanHoro 60koBoro 3a3opa jnmin.. O003HaUCHHS JaHBI B MOPSIKES
yObIBaHUSI BETUYMHBI OOKOBOTO 3a30pa W Jomycka Ha Hero. COOTBETCTBHE MEXAY BHJIIOM
COIPsDKEHMs 3yO4aThIX Kojec B Iepenade M BUAOM JOMycka Ha OOKOBOHM 3a30p JOMyCKaeTcs
U3MEHATD, IIPU 3TOM TaKKe MOTYT OBITh MCIIOJIb30BaHbI BUBI AOMYCKOB X, Y, Z. C yBelInYeHHEeM B
CONPSKEHUH FAPAHTUPOBAHHOTO OOKOBOT'O 3a30Pa jNmin OOBIYHO NPEYCMATPUBACTCS BO3pACTAHNE
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BHJIa JTOTIyCKa 3a30pa 0003HAYaeMOT0 OJTHOMMEHHOW BUIY CONPSHKEHUSI CTPOYHON OYKBOH (Kpome
BUJA JOMycKa €). B OOJbIIMHCTBE CilydaeB IJi 3yOUaThIX KOJIEC M TEpenad PeKOMEHIyeTCs
NOJJICP)KUBATh OIPENICIICHHOE COOTBETCTBHE MEXKIy BHUJIOM COIPSDKEHHS, TOITYCKOM OOKOBOTO
3a30pa ¥ KJIaCCOM OTKJIOHEHHS MEXOCEBOI0 paccTosiHus (Tadu. 1).

Tabmuna 1.
Crenenb Bun Jlomyck 60KOBOTO Kitacc 0TKII0HEHUHI MEXKOCEBOTO
TOYHOCTHU COIPSKEHUS 3a30pa paccTosiHUs
3-7 H h I
3-7 E h I
3-8 D d i
3-9 C Cc \Y}
3-11 B b \%
3-12 A a VI

["apanTipoBaHHBI OOKOBOI 3a30p AETUTCS MEX]Y COMPSATaeMbIMHU 3yOUaThIMU KOJIECAMHU.
bokoBoil 3a30p obecrneuuBaeTcsi MyTEM paJWajJbHOTO CMELIEHUS HCXOAHOIO KOHTypa OT €ro
HOMMHAJILHOTO TIOJIOKEHUS B TeJO KoJeca. [Ipu 3ToM cMelieHre HCXOIHOTO KOHTYpa y 3y0uaThIx
KOJIEC JIOTIOJIHUTEIFHO YBEIUYUBACTCSA C IIEJbI0 KOMIICHCAIIMU TOTPEIIHOCTH HM3TOTOBJICHUS M
MOHTaKa KOJIeC.

Buds! A 3] c [l E H
CONPAEWEHULDT | | |
.-_'——-
a T——1_  Oonycxu Ha Goxosod
..--a",m\saaﬂﬂ T
o I |\ *
[ 1 S II b\
/ \
b f |I
d AN
r G | Y
\
. %
Jr min d

,17.* \

min . f
+ + * SN r:nl'n ?;.

jn mir J"n *

Jnmin=0
Jin min - 23DAHMUPSSAHABN
foxosod 28300

Tepmunbl, 0003Ha4yeHus u onpenenenust no FOCT 1643-81

Ilokazamenu Kunemamu4eckol MoYHOCMU 3yOUAMbIX KOJIeC U nepeoad.

1. HauOonpmias kuHemaTHyeckass morpemHocts mnepenaun  Fi'or. Haubonbmas
anredpanyeckasl pa3HOCTh 3HAYEHUH KMHEMaTUYECKOW MOTPEIIHOCTH Mepeiadu 3a MOIHBIN [UKII
U3MEPEHUs] OTHOCUTEIBHOIO MOJI0KEHHUs 3y0uaThixX Kojec. BrlpaskaeTcs B JIMHEHHBIX BEIUYMHAX
JUIMHOM ~JyrW JIeJMTEIbHOM OKPY>KHOCTH BEOOMOro 3yOuaroro kosieca. Jlomyck Ha
KHHEMaTUYeCKYI0 OrperHocTh nepeaayu Fi'o.

2.HauOonpmias KUHEMaTH4ecKas MOTpemHocTh 3yOuaroro kosneca Fi'r. Haubonbmas
anreOpanyeckasl pa3HOCTh 3HAYEHUI KMHEMATHUECKOW MOTPEeNIHOCTH 3y0uaToro KoJyieca MpH ero
MOJITHOM TIOBOPOTE Ha pabouedt ocu (moa pabodeil ochio 3yOuaToro Kojieca MOHUMAETCS OCh,
BOKPYT KOTOPOH OHO Bpamlaercsi B Iepejaye.), BEAOMOI0 U3MEPUTENIbHBIM 3y04aThiM KOJIECOM
IpY HOMHHAJILHOM B3aUMHOM IOJIO)KEHUH OCEH BpallleHHs 3THX KOJIeC B IMpeJienax €ro MmojgHoro
o0oporta. Bripaxkaercsi B TMHEHHBIX BEIMYMHAX JUTMHOM TYTH JEIUTENbHON OKpYKHOCTH. Jlomyck
Ha KHHEMaTHYECKYIO MOTpemHocTh 3youaroro koseca Fi'.

3. Konebanne n3MepuTenbHOTO MEXKOCEBOTO PACCTOSHHS 32 000pOoT 3y04aToro koiueca ir .
i F". PasHocTh Mexay HaumOOJBIIUM ¥ HAWUMEHBIIUM JIEUCTBUTEIBHBIMA MEXKOCEBBIMHU
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pPacCTOSHUAMU TMPH  JBYXNPO(QHIBHOM 3aleIUVIEHUH HW3MEPUTENbHOTO 3y0uyaToro Kojeca ¢
KOHTPOJIMPYEMbIM 3y0UaThIM KOJIECOM IIPH IMOBOPOTE MOCIEIHETO HA TMOJIHBIN 000poT. Jomyck Ha
Kosie0aHue U3MEPUTETHLHOIO MEKOCEBOT0 PacCTOSIHUS 3a 000poT 3yOuaroro kojeca Fi''.

4.TlorpemHocTth oOkata Fcr. CocraBnstoniasi KHHEMATHYECKON MOTPEITHOCTH 3y04aToro
KoJieca, omnpenessemMas MpU BpalllEHUU €ro Ha TEXHOJOTWYECKOW OcH (IOJ TEXHOJIOTMYECKOM
OCBbI0 3y0uaTOro KoJjieca IOHHMMAETCSI OCbh, BOKPYI KOTOpPOW OHO BpalllaeTcs B Ipolecce
OKOHYATEJIbHOW 00paboTKH 3yOheB MO 00€MM MX CTOPOHAM.) W MPU HCKIFOYCHUU IMHKIMYECCKHUX
HorperHocTeld 3yOIOBOM 4acTOTBl M KpaTHBIX el Oosiee BBICOKMX YacToT. Jlomyck Ha
MorpentHocTh ookara FC.
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3yByamoe KONEco el |’ '
11 &

TexHomoauYeckas
OChk

Fafouyad ock

5. PagnanpHoe Ouwenue 3yOuaToro BeHua Frr. PazHOCTh MeHCTBUTENBHBIX TPENeTbHBIX
NOJIOKEHUH MCXO/IHOT0 KOHTYpa B Ipezienax 3youaToro koiseca (0T ero padoueit ocu). [lomyck Ha
panuanpHOE OueHue 3yodartoro BeHIa Fr.

6.Konebanne pnmuupl oOmel Hopmamun FVWr. Pasnocts Mexay HauOonbiield Hu
HAaWMEHBIIIECH JTEUCTBUTEIHHBIMH JUITMHAMH OOIIIE HOPMaJIM B OJTHOM U TOM >K€ 3y0uaTom KoJjece.
[Ton neiicTBUTENBHOM JUIMHOM 0OLIe HOpMalM TIOHUMAETCS PACCTOSHUE MEXKIY JBYMs
napajuleIbHBIMU TUJIOCKOCTSIMHM, KacaTelbHbIMU K JBYM pPa3HOMMEHHBIM AaKTUBHBIM OOKOBBIM
MOBEPXHOCTSM 3yOheB 3yOuaToro koneca. Jlomyck Ha konebanue JMHbI 00mei Hopmanu FVW.
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7.Hakomnennas mnorpemHocts k maroB FPKr. HamGospmas pasHOCT AMCKPETHBIX
3HaYCHUH KMHEMATUYECKOH MOTPEIIHOCTH 3y0UaToro Kojeca Mpu HOMHHAIBHOM €ro MOBOPOTE Ha
K mespIX yriioBbIX MIAroB

Fekr=r(@r -k2n/Z),

TJie: QT - ICHCTBUTENBHBIN yroJl TOBOPOTa 3y04YaToro Kojieca;

* Z - yucyo 3yObeB 3y04aToro Kojueca;

* K - 4MCIIO0 1eNBbIX YIIIOBBIX IIaros, k > 2

* I - paguyc ACIUTENBHON OKPYKHOCTH 3y0UaToro KoJjeca.

Jlomyck Ha HaKOIUICHHY!O TorpemHocTs K maros FPK.

8.HaxorieHHast IorpemHocTh mara 3youaroro koseca FPr. HanGonpmas anredpandeckas
pPa3HOCTh 3HAYCHUH HAKOIUICHHBIX MOTPEIIHOCTEH B mpezenax 3yOuaroro koieca. Jlomyck Ha
HAaKOIUIEHHYIO MOTPENIHOCTh I1ara 3youaroro kojueca FP.

HKpusas HakonneHRsx omKnoHeRud Wwaza

i
=
- [ K yanoseix Wazos
B —
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2 e}
" Homepa Wwazoe

MUYECROU noa
Hamoz0 Komeca

odur yenoaol wae

HuckpemHibie IHaYEHUA KUHeMa-

Iokazamenu naagnocmu pabomol 3y0uamulx Koec u nepeoay

9.MecTtHas kuHemMaTHyeckas norpemHocts nepenayuu fio’r. Hanbomnpas pazHocTs MeX1y
MECTHBIMU COCEHUMH 3KCTPEMAJIbHBIMU 3HAUEHUSIMHU KMHEMAaTUYECKOW MOTPEIIHOCTH Mepelaun
3a MOJIHBIA LUKJI U3MEPEHUs] OTHOCUTENILHOTO MOJIOKEHHsI 3y0UaThIX KoJjiec nepeaadn. Jlomyck Ha
MECTHYIO KHHEMAaTHU4YEeCKYI0 OrpelHocTh nepenauu fi’o.

10.uknuyeckass morpemHocts nepenaun  fzkor.  VYiaBoewnas ammummtyma  K-i
TapMOHUYECKON COCTABJISIONIEH KHHEMAaTUYECKOM MOrpemHOCTH nepepgadyd. Jlomyck Ha
IUKJIMYECKYI0 TIOrpemHocTh nepenayun fzko.

11. Ilukauyeckas MOTPEIIHOCTh 3yOIOBOW YacToThl B mepemade fzzor. Iukmudeckast
MOTPEIIHOCTD Mepeaun ¢ 4acTOTOM MOBTOPEHMH, paBHOW 4YacTOoTe BXoJa 3yObeB B 3alleIUICHUE.
Jlomyck Ha IMKIMYECKYIO MOTPEIIHOCTh 3yOII0BOM YacTOThI B iepeaaye f2zo.

12.MecTHass KHHEMaTHuecKas TMOrpemHocTs 3ybuaroro koieca fir'. HaubGonbmas
pPa3HOCTb MEXJy MECTHBIMU COCEIHMMM OJKCTPEMalbHbIMU 3HAUYEHUSMU KHHEMaTHUECKON
MOTPEIIHOCTH 3y0UaToro kojeca B mpejenax ero ooopora. Jlonyck Ha MECTHYIO KHHEMaTHYECKYIO
MOTPENTHOCTH 3yOuaroro koieca fi’.
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13.Konebanue n3MEpUTEIHLHOTO MEXOCEBOTO PAcCTOSHUS Ha ogHOM 3yOe fir’’. PasHocTh
MEXy HauOONBIINM W HAWNMEHBIIUM JIEHCTBUTEIBHBIMU MEKOCEBBIMU PACCTOSHUSIMH TIPH
OBYXMPO(QUILHOM 3allelJICHUH HW3MEPUTENILHOTO 3y04aTroro Kojieca ¢ KOHTPOJIHUPYEMBIM
3y04aThIM KOJIECOM IPHU TOBOPOTE TOCIEIHEr0 Ha OJWH yrioBoi mmiar. Jlomyck Ha kojeOaHue
H3MEPUTENIbHOTO MEKOCEBOT0 PAacCTOSIHUA Ha o JHOM 3y0Oe fi’’.

14.1lukindeckass MOrpemHocts 3youatoro koseca fzkKr. VYinsoennas amrumatyma K-it
rapMOHHYECKON COCTaBIISIONICH KMHEMAaTHYeCKOM MOTPeIHOCTH 3yOuaroro kojeca. Jlomyck Ha
UKJIMYECKYIO MTOTPEIIHOCTD 3yOuaToro kojeca fzk.

15.1luknnyeckas MOrPENIHOCTh 3yOIOBOM Y4acTOThI 3yOuaroro kojeca fzzr. Iukinyeckas
MOTPEIIHOCTh 3y04aTroro Kosieca MpH 3alCIVICHMH C WU3MEPUTENbHBIM 3y04aThiM KOJECOM C
4acTOTOW MOBTOPEHUMN, paBHOW 4acTOTe BXoja 3yObeB B 3areruieHue. JlomycK Ha HUKINYECKYIO
MOTPEIIHOCTD 3yOII0OBOM YaCTOThI 3yOuaToro kojeca fzz.

16.0tkimonenne mara fPtr. JluckperHoe 3HaYeHHE KHHEMATHYECKOW IMOTPENIHOCTH
3y04yaToro Kojeca IpH €ro MOBOPOTE€ HAa OJWH HOMHUHAJIBHBIN yriaoBoi mar. [lpenenbHbie
OTKJIOHEeHUs miara: Bepxuee +fPt, mmxuee —fPt.

17.0tknonenne trara 3anemienuss fPbr. PasHocTe Mexay IeHCTBUTENBHBIM |
HOMHMHAJIBHBIM IaramMu 3anervieHus. [log AeficTBUTENbHBIM IIArOM 3allerIeHUsT MOHUMAeTCs
KpaTJaiilliee pacCTOSHUE MEX]y IBYMs MHapauieIbHbIMU IUIOCKOCTSIMH, KacaTelbHBIMU K JABYM
OJIHOMMEHHBIM aKTUBHBIM OOKOBBIM TOBEPXHOCTSIM COCEAHHMX 3yObeB 3yOuaToro Koieca.
[penenbHbie oTKIOHEHUs Iiara: Bepxuee +fPb, nikuee —fPb.

18.ITorpemHocTh  mpodmas 3yba fr.if. PaccrosHue 0o HOpManu MEXay AByMs
Oy KalMMu APyT K APYry HOMUHAIBHBIMH TOPLOBBIMH TPO(UISIMU 3y0a, MEXKIY KOTOPBIMU
pa3Meraercs JeHCTBUTENbHBIN TOPIOBBIA aKTUBHBINA Mpoduib 3y0a 3yduaToro koseca. Jlomyck
Ha MOrPeIrHOCTh mpoduist 3yoa ff.

fedcmeumentHibll Mmopyoabid
npoghuns 3yba

i
HopMansHele

MopUoasE ~—
mpohuny 3yba

MpaHuysl aKmuaHoso
nooguns ayba

,/DCHDEHSH QRDYHHOCME

Ilokazamenu konmaxma 3y6ves

19.MruoBeHHOE TSATHO KOHTakTa. YacTh aKTUBHON OOKOBOM MOBEPXHOCTH 3y0a Koieca
nepeaavyn, Ha KOTOPOUM pacmoyiaratoTcsi clebl ero MpHiieraHus K 3yObsiM IIEeCTEPHU, MOKPBITHIM
KpacuTesieM, IOcCie MOBOpPOTa Kojeca coOpaHHOW mHepenaud Ha TOJHBIA O00OpOT MPHU JIETKOM
TOPMOXXEHHHU, 00ECTIEUNBAIOIIEM HENPEPHIBHOE KOHTAKTUPOBaHHE 3yObeB 000X 3y0UaThIX KOJec.

20.CymmapHOe TIATHO KOHTakTa. YacTh akTUBHON OOKOBOW MOBEPXHOCTH 3y0Oa 3y04aToro
KoJieca, Ha KOTOPOHM pacmojararoTcsi ciesbl NMpHIeranus 3yObeB MapHOro 3y04aroro kojeca B
coOpaHHOH nepeaue nociie BpalleHus MoJl Harpy3Koil, yCTaHaBIMBaeMOM KOHCTPYKTOPOM.

JlonmyckaeTcsi OlleHUBaTh TOYHOCTh 3y04aToro Kojieca N0 MTHOBEHHOMY WJIH CyMMapHOMY
MATHY KOHTAKTa €ro 3yObeB ¢ 3yObsIMU U3MEPUTEIHHOIO 3y0UaToro Kojeca.

21.0TKII0HEHUE OT MapaIeabHOCTH ocei TXI. OTKIOHeHHE OT MapaIeNbHOCTH MPOCKIIUH
pabounx oceil 3yOuaThIX KoJieC B Tepefade Ha IUIOCKOCTh, B KOTOPOW JICKHT OJHA U3 OCed W
TOYKa BTOPOM OCH B CpeOHEN IUIOCKOCTH mepenaudu. Omnpenensercss B TOPLIOBOM IUIOCKOCTH B
JUHEWHBIX €IWHMIIAX Ha [JIMHE, PaBHOW pabodeil mmpuHe 3y04YaTOro BEHIA WM IIHPUHE
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nosymeBpona. [log cpenHel IOCKOCThIO Mepeiaul MOHUMAeTCs IIOCKOCTh, MPOXOsIias yepes
cepenuHy paboueill MUPUHBI 3yO0UaTOro BEHIA WU IS MIEBPOHHOW TMepenadyd 4epes CepeauHy
paccTOSHUSL MEX/1y BHEITHUMHU TOpPLAMH, OTPAHUYMBAIOUIMMH pabouyl0 HIMPUHY MOIYLIEBPOHA.
Jlonyck napasuienbHOCTH ocelt fX.

22.Ilepexoc oceit fyr. OTkiIOHEHHE OT Mapa/UIEIBHOCTH IPOEKIHUH pabodux Ocei
3y04aThIX KOJIEC B IIEpelade Ha MIOCKOCTb, MapaJlIeNIbHYI0 OJHOM U3 OCEH U NEPIEHIUKYIISIPHYIO
IUIOCKOCTH, B KOTOPOH JIEKUT 3Ta OCh, U TOUKA IEPECEUEHUs] BTOPOH OCH CO CPETHEH MIOCKOCTHIO
nepenaud. Ornpezensercss B TOPLUOBOM IUIOCKOCTH B JIMHEWHBIX €IWHHUIIAX Ha JJIMHE, PaBHOM
paboueii mupuHe 3y04aToro BeHIa Wik IUpUHE ToyieBpona. Jlonyck Ha mepekoc oceit fy.

23. IlorpemHocTs HampaBieHus 3y0a Frp. PaccTosiHue Mexay 1Byms OmmKalIiuMu IpyT K
JIpYyry HOMUHAIbHBIMU JEIUTEIbHBIMU JIMHUSAMU 3y0a B TOPIOBOM CEUEHUHU, MEXAY KOTOPHIMU
pasmeraercs JeHCTBUTENbHAS JeMUTeNbHas JIMHUSA 3y0a, COOTBETCTBYIOIIAs paboyeil mupuHe
3y04aToro BEHIIAa WWJIM ToJyIeBpoHa. [loa MelWCTBUTENBHONW NETUTENbHOW JHHHEH 3y0a
MIOHUMAETCS TUHUS TIEPeCeUCHUS IeHCTBUTEIHPHON OOKOBOIM MOBEPXHOCTH 3y0a 3y0uyaToro Kojieca
JNENUTEIbHBIM HUJIMHIPOM, OCh KOTOPOTO COBHaAaeT ¢ pabouel ochio. Jlomyck Ha HampaBlieHUE
3y0a Fp.

feficmeumentHas HomudansHele denumensHbie
denumensHan MuHUAR 3yha ]

7

A1

Z

\ Faboyar ock
sybuamaosn komeca

y Liupuna 3yGuamozso
aeHa

24.OTKIIOHEHUE OCEBBIX IaroB 1Mo HopManmu FPXNnr. PazHocTh Mexay neiCTBHTENBHBIM
OCEBBIM PacCTOSIHUEM 3yObeB U CYMMOM COOTBETCTBYIOIIETO YMCJIa HOMUHAJIBHBIX OCEBBIX 11aroB,
YMHO)KEHHAsI Ha CUHYC YTJIa HAaKJIOHA JAETUTEIbHON JMHUH 3y0a. [lo1 neficTBUTEBHBIM OCEBBIM
paccTossHHEM 3yObeB TIIOHMMAETCSl pPACCTOSHUE MEXAYy OJHOMMEHHBIMH JIMHUSMH 3yObeB
KOCO3yOoro 3yOuaroro Kkojieca IO TIpsAMOM, mapauienbHOl pabouedt ocu. IlpenenbHbie
OTKJIOHEHHS OCEBBIX IIaroB MO HopManu: BepxHee +FPXn, vikuee —FPxn.

Ilokazamenu 60k06020 3a30pa

25. OrkioHeHne MexoceBoro paccrosHus far. PasHocTe MexXny NeHCTBHTENBHBIM U
HOMUHAQJIBHBIM MEXOCEBBIMH DPACCTOSHUSIMH B CpEIHEH TOPIIOBOW TIIJIOCKOCTH Tepeadu.
[NpenenbHbIC OTKIOHEHHS MEKOCEBOTO pAacCTOSHUS: BepxHee +fa, HmkHee —fa.

26. 'apanTupoBaHHBI OOKOBOH 3a30p jn Min. HaumeHbmnii npennucaHHblii OOKOBOI
3a30p. Jlomyck Ha 60KOBOi#t 3a30p TjN.

27. IlpenenbHble OTKIIOHEHUS! U3MEPUTENEHOTO MEKOCEBOTO paccTosiHUS. PasHOCTh MexX Ty
JOMTyCKaeMbIM ~ HAWOOJBIIAM  WJIM  COOTBETCTBEHHO HAWMEHBIIUM  HW3MEPHTEIBHBIM U
HOMUHAQJIBHBIM MEKOCEBBIMH PAacCTOAHUSAMU. [0l HOMUHAIBHBIM H3MEPUTEIBHBIM MEKOCEBBIM
pacCTOSIHNEM TIOHUMAETCST PACYeTHOE MEXKOCEBOE PACCTOSHUE TPH ABYXIIPOMUITHEHOM 3alleTIICHUN
U3MEPUTENIBHOTO0 3y04aToro Kojeca ¢ KOHTPOJIMPYEMBIM 3yOuaThIM KOJIECOM, HMEIOLIUM
HaVMEHbIIIEe JOMOJHHUTEIBHOE CMEIICHHE WCXOMHOTO KOHTypa. IlpenenbHble OTKIOHEHHUS
U3MEPUTEIIBHOTO MEKOCEBOTO PACCTOSHUS Ul KOJIEC C BHEIIHUM 3aleruieHueM: Bepxaee +Ea'’s,
HwkHee—Ea'"i. Jlns 3y0OuaTeix KoJlec C BHYTPEHHUM 3arerieHueMm: BepxHee —Ea''s,
HukHee +Ea''i.
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28. OTkinoHeHne cpenHel IuHbBI oOmiel Hopmasim EWmMr. PaznocTts 3HaueHuii cpenHei
JUTMHBI OOIIIeH HOPMAJTU 10 3y04aToMy KoJecy U HOMUHAJIBHOU JUIMHBI 001mel HopManu. CpeaHsis
JUTMHA O0Iel HOPMaJIM - 3TO CPeIHss apu(pMeTHIeCKas U3 BCeX JCHCTBHTEIbHBIX JUIMH OOMIeH
HOpPMAJTH T10 3y0YaToMy KOJIECy.

Hedcmaumensssie AmuHs!
oflet HopMamy
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HomunanbHas juiHa oOmied HopManmu - 3TO pacyeTHas JjMHa oOIiei Hopmaiy,
COOTBETCTBYIOIIAs HOMHHAIBHOMY ITOJIOKEHHIO HCXOAHOTO KOHTypa. lloJg HOMHHAIBHBIM
MOJIOKEHUEM MCXOJHOTO KOHTYpa HMOHUMAETCs IMOJIOKEHHE HCXOJHOr0 KOHTypa Ha 3y04arom
KOJIeCe, JIMIIEHHOM TIOTPEITHOCTEH, NP KOTOPOM PAacCTOSHHWE OT pabodeld OCH BpaIleHHS JI0
JIEIUTENBHON MIPSIMOM PABHO:

H=mnZ/2cosp+xmn
rae: XMn - HOMUHAJIBHOE CMEIIEHUE HCXOJIHOTO KOHTYypa, He IperycMaTpuBaroliee OOKOBOTrO
3a3opa.

HaumeHsbliee oTKJIOHEHUE CpeHEH JUIMHBI 00IIel HOpMaIH:

* U1t 3y04aThIX KOJiec ¢ BHEITHUMHU 3yObsiMu —Ewms

* 1715t 3y0YaThIX KOJIEC ¢ BHYTPEHHUMH 3yObsimu +EWMmI

HawnmeHnsblee nmpeaniucanHOe OTKJIOHEHWE CpeHel UIMHBI 00IIei HopMalld HEO0OXO0AUMO
Juis o0ecriedeHus B repeiaue rapaHTUPOBAHHOTO OOKOBOTO 3a30pa. J[omyck Ha CpeqHION JUTMHY
obmeit Hopmamu TWm.

29./lonoIHUTENBPHOE CMEIEHHE MCXOAHOro KoHTypa EHr. JlonmonnurensHoe cMmerieHue
UCXOIHOTO KOHTYpa OT €ro HOMHHAIBHOTO TIOJIOKEHUST B Tello 3y0daToro Koseca,
OCYILIECTBIISIEMOE C LeJbl0 oOOecreueHus B Iepefade TapaHTUPOBAHHOIO OOKOBOrO 3a3opa.
HawnmMeHbIiiee IOMONHUTETHHOE CMENICHHE HWCXOMAHOTO KOHTypa: I 3y0daToro Koieca cC
BHEITHUMH 3yObsimu —ENS; mis 3yOuaroro xosneca ¢ BHyTpeHHHMH 3yObsimu +EHI. [lonmyck Ha
JOTIOTHUTEIbHOE CMEIIEHHEe UCXOAHOTro KoHTypa T H.
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30. Otknonenue TonmuHbl 3y6a ECr. PazHoCTh MeXay AeHCTBUTEIHHON U HOMUHAIBHON
TOJIIIMHAMM 3y0a 1O MOCTOssHHOW Xopze. Ilog HoMuHanbHOW TONIMHON 3y0a (IO MOCTOSHHOM
Xopzae) SC MOHMMAEeTCsl TONIIMHA 3y0a IO TOCTOSHHOW XOpHe, OTHECeHHass K HOPMalbHOMY
CEYEHHNIO, COOTBETCTBYIOIAS HOMMHAJIBHOMY IIOJIOKEHUIO MCXOAHOrOo KOHTypa. HamMmeHnbumiee
OTKJIOHEHHE ToNmMHBI 3y0a — ECS. Hammenspmiee mpeanucaHHOE yMEHBIIEHHE ITOCTOSHHOM
XOPJibl, OCYILECTBIIIEMOE C 1IeJIbI0 O0eCIeUeHNs B Iepeaye rapaHTUPOBAaHHOTO OOKOBOI'0 3a30pa.
Homyck Ha TonmuHy 3y0a TcC.

O06o03HaueHNe TOYHOCTH 3y0UaTol mepeaayn Wik Koieca BKITF0UaeT 0003HaYEeHUS BCEX
HA3HAYEHHBIX HOPM TOUYHOCTH, TO €CTh CTETIEHEeW TOYHOCTH MO MOKa3aTessiM KHHEMATHUECKON
TOYHOCTH, IJIAaBHOCTU pabOThI, KOHTAaKTa 3yObeB U HOpM OOKOBOTrO 3a30pa B nepeaaye. [Ipu
YCTaHOBJICHMH HEOJIMHAKOBBIX CTENEHEH TOUHOCTHU MO pa3HbIM HOpMaM, a TAKXKE NpU
HECOOTBETCTBUH MEXKIY BUJIOM CONPSKEHUS, 10IycKa OOKOBOIO 3a30pa U KJIaCCOM TOYHOCTH
MEKOCEBOI'0 PACCTOSIHUS, B 0003HAUYCHUH MUILYTCS TPU U PPHI (CTENIEHU TOYHOCTH) U JIBE OYKBBI
(BUI conpsiKEeHUs U IOMMyCK OOKOBOI'O 3a30pa), a Uepe3 KOCYI0 YepTy YKa3bIBaeTCs Kiacc
OTKJIOHEHUS MeXoceBoro paccrosnus. Hampumep, o6o3nauenue 7-8-7-Be/IV I'OCT 1643-81
pacimndpoBbIBaeTCA CIEIYIONIMM 00pa3oM: CTENEHb TOYHOCTH [0 HOPMaM KMHEMATUYECKOU
TOYHOCTH 7, 10 HOpMaM IIJIaBHOCTH paboThI §, 10 HOpMaM KOHTaKTa 3yObeB 7, BUJ| CONPSIKEHUS
B, Bua nomycka 60kK0BOTO 3a30pa C, KJIacc TOYHOCTH MexkoceBoro paccrosiuus [V. Tpu
OJIMHAKOBBIX CTETIEHAX TOYHOCTH U COOJIIOJIEHUH COOTBETCTBUS BHJIA CONPSIKEHUS, JOITYCKa
OOKOBOTr0 3a30pa U KJlacca MEKOCEBOI'0 PaccTOsIHUS 0003HAYEHHE CYIIECTBEHHO COKpaIlaeTcs,
Hanpumep 9-B 'OCT 1643-81 (cTeneHn TOUHOCTH 110 HOPMaM KHHEMATHYECKOI TOYHOCTH,
MJIaBHOCTH paOOThI M KOHTaKTa 3yObeB 9, BUJ conpsbkenus B, By pomycka 60koBOro 3a3opa b,
KJIACC TOYHOCTH MEKOCEBOTO PaccTOSIHUA V).

3.5 HopMupoBaHue TOYHOCTH HEKOTOPBIX CTAHAAPTHBIX H3JeJTHi

[ToamuUMHUKY Ka4eHUs MIUPOKO UCTIONB3YIOTCS B U3/IENUSAX MAIIMHO- U IPHOOPOCTPOCHHUS
B KauyecTBE OINOp BaJIOB U oce. [loowunHuk — 3TO KOHCTPYKTUBHBIN y3€l, IpeaHa3HaYeHHbIN
JUIsL TIOABWKHBIX COEIMHEHUN JETalell M SIBISIOIIECHCS 4YacTbO ONOPbI WM yIOpa, KOTOPBIN
MOAJIEPKUBAET BajJl, OChb WM HMHYK NOJBM)XXHYK KOHCTPYKIMIO C 33JaHHOM XECTKOCTBIO.
[ToamunHUK (UKCUPYET TMOJNI0KEHHUE B MPOCTPAHCTBE, OOECIEUMBAET BpallleHHE, KauyeHHe WM
JUHeHoe mnepeMerieHue (A JIMHEWHBIX MOJIIMITHUKOB) C HAMMEHBIIUM COIPOTUBICHHUEM,
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BOCIIPHHHUMAET U TIEpeAaéT Harpy3Ky OoT MOJBM)KHOTO y3J1a Ha IPYTHE YacTH KOHCTpyKIuH. Onopa
C YIOPHBIM MOAIIUITHUKOM Ha3bIBACTCS OIS THUKOM.

[MommmmHuKy, SBISSACH ONOPAMHU ISl TIOJABMKHBIX YacTeHd, ONPEACISIOT UX TOJI0KECHUE B
MEXaHM3ME W HECYT 3HAYUTEJbHBbIC HArpy3ku. [IOAIIMIHMKA KadyeHUS HMEIOT CIeIyIoIue
OCHOBHBIE IIPEHMYIIIECTBA 10 CPABHEHUIO C IMOAIIHITHUKAMU CKOJIBKEHUS:

* oOecreunBaioT 00JIee TOYHOE IICHTPUPOBAHUE BAJIA;

* UIMEIOT OoJiee HU3KUH KOA(PUITUEHT TpEeHHUS;

* UMEIOT HEOOJIBIIINE OCEBBIE Pa3MEPHI.

K HemocTaTkaM MOIIIMITHUKOB KaYSHUSI MOYXHO OTHECTH:

* IOBBIIICHHYIO YYBCTBUTEIFHOCTh K HETOUHOCTSIM MOHTaa U yCTaHOBKH;

* )KECTKOCTh PabOThI, OTCYTCTBHUE JIEMII(PUPOBAHUS KOJICOAHUI HArPy3KH;

* OTHOCHTEJBHO OOJIBIINE paiuaibHbIE Pa3MepHI.

[To cpaBHEHHUIO C MOANIMITHUKAMU CKOJILKEHUs (TIOCA/IKa C 3a30POM B CONPSIKCHUU Baja
BTYJIKM) 3TH ONOPBI 00ECTIEYMBAIOT MEHBIINE SHEPreTUYECKHE 3aTpaThl HA BpalleHUE H Oojee
CTaOWIJIBHBI MOMEHT CONPOTHUBIICHUS. JIOCTOMHCTBOM OIOP C TPEHHEM KA4CHUS SIBIISICTCS TaKKe
HU3KUHA MOMEHT, HEOOXOIMMBIN JJIsl Hayalla IBIKEHHS. B 3TOM Taxke MX CyIIeCTBEHHOE OTINYHE
OT TMOJIIMITHUKOB CKOJIBKEHUS, JUISI KOTOPBIX MOMEHT TPOTaHUsl 3HAYUTEILHO OOJIbIIIE MOMEHTA
YCTaHOBHBILIETOCS IBIIKEHUS, M3-3a OoJybIIero TpeHus Mokos. K HemocraTkaM IMOALIMITHUKOB
Ka4eHUsT MOXKHO OTHECTH OoJiee CIIOKHYI KOHCTPYKIHMIO U OOJbIIUE Tab0apuThl, 4YeM Y
MOIIITUITHAKOB CKOJIBKCHHSI.

[MommmmHuK KadeHHuss — OSTO HamOOJee PacIpPOCTPAHCHHBIC CTaHAAPTHBIC W3ICIHS
(cOOpoYHBIE €MHHIIBI) MHOXKECTBA KOHCTPYKLIUH 1 MOTU(PHUKAIIHIA, KOTOPbIE N3rOTABIMBAIOTCS HA
CICIMATM3UPOBAHHBIX 3aBOJAaX W BCTPAMBAIOTCA B 0Oo0Jiee CIIOKHBIC H3ACTUS (PEIyKTODHI,
KOpPOOKHM T10Ja4 W CKOPOCTEH, IIMHUHACTH METALUIOPSKYIIUX CTAaHKOB W Ap.). Pasnmuaror
TO/IIIATHUKY, TPEJIHA3HAYCHHBIC Ui BOCHPHUATHS Pa3IUYAIONIMXCS CHJI U MOMEHTOB, Pa3HbIX
YPOBHEH (KJTacCOB) TOYHOCTH, C PA3HOTUITHBIMH TEJIAMHU KaueHUs, CerapaTopaMu, KOJIbIIaMU.

OcHOBHBIC (PYHKIIMOHATIBHBIC JIEMEHTHI TOIIUITHIKA KAueHHUs — Tejla KaueHHsl (IapuKu
WIA POJIUKH), KOTOPbIE KaTATCS MO JOpPOKKaM KadeHus. JIOpOKKM KadeHHs, Kak IMpPaBUIIO,
pacroyiaratoTcsi Ha  CIHEIMaTbHO HM3TOTOBJSEMBIX HAPYy')KHOM U BHYTPEHHEM  KOJIbIIAX
noamMnHNKa. Tema KadyeHWs MOTYT OBITh pasfefieHbl CemapaTopoM, KOTOPBIH Kpome
PaBHOMEPHOTO pacIpeleNeHUs] Tel KadeHHs M0 OKPYKHOCTH MOXKET 3allUIaTh MOAIINIHUK OT
MOTTaJIaHUs TPSI3U BHYTPb. M Tenma kadeHus MOAIIMITHUKOB, U HAPY)KHBIC ¥ BHYTPEHHHUE KOJIbIIA
W3TOTABIMBAIOT U3 JIETHPOBAHHBIX CTaliel, 4YTOOBI OOECHEeYHUTh WX BBICOKYIO TBEPJIOCTD.
CenapaTopsl JenaloT M3 OOBIYHBIX KOHCTPYKUIMOHHBIX CTajiei, [BETHBIX METAIJIOB HIIH
TTaCcTMAcC.

Buowvl noowunnuxkos xauenus

KoHCTpYKTHBHBIC Pa3HOBUIHOCTH TIOIIUITHUKOB KJIACCUDUITUPYIOT MO CIETYFOIIUM
NpU3HAKaM:

[To HanpaBiIeHUIO ACWCTBUS BOCHIPUHUMACMON HATPY3KH:

a) paguabHbIe — BOCIPUHUMAIOT HATrPY3Ky, ACHCTBYIOUIYIO NEPIICHANKYIISIPHO OCH
BpAICHUS MTOIIIUITHUKA;

0) ynopHble — BOCIIPUHUMAIOT OCEBYIO Harpy3Ky;

B) paJiiabHO-YIOPHbIE — BOCIPUHUMAIOT KOMOWHUPOBAHHYIO HATPY3KY.

[To dhbopme Ten kaueHHs: ITAPUKOBBIE H POITMKOBEIC, TIPUYEM POJIMKHA MOTYT OBITH
WIMHAPUYECKUE, KOHMUECKUE U O0YK00Opa3HbIe.

CraHmapThl yCTaHABIMBAIOT CIICAYIONINE CEPUH MTOANIUITHUKOB: CBEpXJIETKasi, 0C000
JIeTKas1, JIeTKasl, JIeTKas IUPOKasi, CPeIIHSS, CPSIHSS IUPOKas, Tshkenas. [Toamumanku
Pa3IMYHBIX CEPUH OTIIMYAIOTCS APYT OT JIPyTa MpeAebHBIM YUCIOM 000pPOTOB B MUHYTY,
JIOITyCKaeMOM paiuallbHOM MM 0CEBOM HArpy3Koi M K03 (PUIIMEHTOM paboTOCIIOCOOHOCTH.
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HOI[H_II/IHHI/IKI/I KauCHMUA.

[TapukoBbIe NOJIINITHUKY KaueHUS:

* IIapUKOBBIEC pajyajbHbIE

* I[IAPUKOBBIE paJHalibHbIE CAMOYCTaHaBIMBaroIuecs (cheprudeckue)
* IIapUKOBBIE paJiUaIbHO-yIOPHBIE

* I[IAPUKOBBIE YIIOPHBIE

* IIapUKOBBIE paJilajbHbIE JI KOPIIYCHBIX y3JI0B

PosinkoBble NOAIIMIHUKY KaUYeHHS ¢ UITMHIPUYECKUMHU POJIMKAMU:
e  POJMKOBBIE paUAIbHbBIE

e POJMKOBBIE YIIOPHBIE

PosmkoBbIe TOMIIMTTHAKY KauYeHHsI ¢ KOHUYECKHMHU POJIMKAMHU:

® DPOJMKOBBIE PAIUATBHO-YIIOPHBIE (KOHUYECKUE)

® DPOJIMKOBBIE YIIOPHbIE (KOHUYECKHE)

PosinkoBbIe TOAIIMITHUKHN KaueHHsI cO C(hepUUECKUMHU POITUKAMU:

® POJHMKOBBIE paJiaibHbIe caMOyCTaHaBIMBaroecs (cheprueckue)
® POJIMKOBBIC YIOPHBIE CAMOYCTaHABIIMBAIOIINECS (CheprIecKue)
PosinkoBbIe NOJIIMITHUKY KAY€HHSI ¢ UTOJIbYaThIMU POJIMKAMU:

e WIOJbYATHIEC PAHAIbHBIC

e WIroJbYaThle YIIOPHBIE

e WIrojb4aThle KOMOMHUPOBAHHBIE

o Jlpyrue noAUIMITHUKYA KaYEeHUS:

* POJIMKOBBIE paliaJIbHbIE TOPOUAATIBHBIE TOAIINITHUKN

* POJIMKOBBIE paiialIbHbIe OJIIUITHIUKY C BUTBIMU POJTUKAMHU

* IIAPUKOBBIE U POJIMKOBBIE OMIOPHBIE POIHUKH
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* KOMOMHUPOBAHHBIE MOAIUITHUKN

* OIIOPHO-TIOBOPOTHBIE YCTPOMCTBA
Knaccot mounocmu noowunnukos xauenus
JIoJITOBEYHOCTh  MOJIIMITHUKOB KAUE€HHsI OINPEACNIeTCS BEIMYMHOW W XapaKTEepoM

Harpy3kH, TOYHOCTBbIO WM3TOTOBJIEHUS, MPAaBUJIBHOM MOCAJKOM Ha Bajl W B OTBEPCTHE KOpIyca,
Ka4eCTBOM MOHTa)a. Y CTAHOBIIEHO HECKOJIBKO KIACCO8 MOYHOCHU NOOWUNHUKOE B 3aBUCUMOCTH
OT KCIIOJIb3YEMBIX TeJl KaUYeHHs U OT HalpaBJICHUs BOCOIPUHUMAEMOM Harpy3Ku:
e xiaccwl 0, 6, 5,4, 2, T - 17151 IApUKOBBIX U POJIMKOBBIX PAUaIbHbBIX U IIAPUKOBBIX
paanaIbHO-YHIOPHBIX MOAMIUITHUKOB;
e xiaccel 0, 6,4, 2 - 17151 yIOPHBIX U YIIOPHO-PAAHAIBHBIX IMOIUTUITHUKOB;
e xiaccel 0, 6X, 6, 5, 4, 2 - 1J1s1 pOJTMKOBBIX KOHUYECKUX MOAIIUITHUKOB.

Haubonee rpyosiM siBnsieTcs kinace 0, a Hanbosnee TouHbIME - Kiacchl 2 1 T. [Tomumo tux
KJIACCOB HOPMHUPYIOTCSI IOTIOJHUTENbHBIE OoJiee rpyObie KIacchl 8 U 7, IO TOUHOCTH HUXKE, YEM
kyacc 0. DTH Ki1acchl MOCTaBIISIFOTCS 10 3aKa3aM norpedutesns. Camble paclipOCTPAHEHHBIE
KJIACChl TOYHOCTHU MOJUIMITHUKOB (KJIACCHI «HOPMaJIbHBII» U 0) B 0003HAaU€HUHU HE YKa3bIBAIOT.

Kitaccbl TOUHOCTH ONIpeesnstoT:

* JIOMYCKU pa3MepoB, (GOPMBI U B3aMMHOTO TIOJIOKEHUS SJIEMEHTOB JeTajeil MOAIINITHUKA
KaueHUs (JOpOKEK KaueHHUs, TeJl KaUeHUs U T.1.);

* JIOMYCKH pa3MepoB U (HOpMBI MOCATOYHBIX MOBEPXHOCTEH HAPY>KHOTO U BHYTPEHHETO
KOJIEI[ TOIIIUITHAKA KaUCHUS;

* JIOMyCTHUMbIC 3HAYCHHs] [apaMeTpPOB, XapaKTEPU3YIOIIUX TOUYHOCTh BpAIICHUS
MO/AIIUITHUKOB.

Kaxnpiii ki1acc TOYHOCTH MOJIIMITHUKOB XapaKTEPU3YETCsl IENIbIM PAIOM TOYHOCTHBIX
TpeOoBaHMI:

1. TpeGoBaHMs K TOUHOCTH MPUCOCTUHUTENBHBIX pa3MeposB, T.e. A D, d, u B, a Taxxke
JUIST OTKJIOHEHUM (OpPMBI W PpACIIONIOKEHUS TOBEPXHOCTEH KOJICl W TEN BpalleHus, s
[IEpPOXOBATOCTU MPUCOEIUHUTENBHBIX TOBEPXHOCTEH.

2. PanmnanpHOE U TOpIieBOE (OCEBOE) OMEHHE TMOO MOAIIUITHIKA B COOpE, TMOO OTACTHHBIX
KOJIEIL.

[IpuBeneHHble JaHHBIE O MapaMeTpax, KOTOPBIMH OMPEIEISAETCS KJIacC TOYHOCTH,
MPaKTUYECKH OTHOCSTCS KO BCEM BHJAaM MOAIUNHUKOB. Kpome TOro, B 3aBUCHMOCTH OT
KOHCTPYKIIMK JUIsl TOIIMITHUKA WHOT/Aa YCTAHABJIMBAIOT JOIMOJIHHUTENbHBIE TOYHOCTHBIE
TpeOOBaHUS WIH JAaeTCS UM OTIMYHOE TOJKOBaHUE. J[OMOTHUTENbHBIE TEXHUUECKHE TPEOOBAHHUS K
MOMIUITHUKAM KaueHHUs YCTaHABIUBAIOTCS Tpems kareropusimu: A, B, C.

K xareropun A OTHOCATCS MOALIMIIHUKU KJIAcCOB TOYHOCTU 5, 4, 2, T, ecam K HuUM
MPEABSIBISIIOTCS JOTIOJTHUTEIbHBIE TOBBIIICHHBIE TPEOOBaHUS MO YPOBHIO BHOpallMd WIH IO
BOJIHUCTOCTH M OTKJIOHEHUIO OT KPYTIJIOCTHU MOBEPXHOCTEM Kauy€HUs U MOMEHTY TPEHUsl, WIH MO
OTKJIOHEHHIO OT KPYTJIOCTH W BOJHUCTOCTH MOBEPXHOCTH KAUYC€HMsI, UM PATUAIBHOE, WIIH OCEBOE
OHeHHe COOTBETCTBYET CIIEAYIOIIeMy 0ojiee BBICOKOMY KJIAcCy, BO3MOXHBI M JIPYTHUE COUYETAHHUS
JIOTIOJTHUTEILHBIX TTApaMETPOB.

K xareropuun B oTHOCATCS MOAMMIHUKKN KiaccoB TouHOcTH 0, 6X, 6, 5, I KOTOPBIX
HOPMHPYETCS JOTOTHUTEIBHO OJHO U3 TPeOOBAHM, HAIPUMED, PETJIAMEHTHPYIOTCS TPEOOBaHUS
M0 yPOBHIO BUOpAaIllMU WU MO PagHalbHOMY WM TOPIEBOMY OHEHHUSM, a TaKXkKe MO IPYTHM
napameTpam.

K xareropun C OTHOCATCS NOAIIMIIHUKK KJIACCOB TOYHOCTH 8, 7, 0, 6, K KOTOPHIM HE
MPEABSIBISIIOTCS TPEOOBaHUS MO OTPAHWYEHUIO YPOBHS BHOpaIuii, MOMEHTY TPEHHS U APYTHUM
TpeboBanusaM, He yka3zanHbIM B 'OCT 520-89.

OCHOBHBIMU TIOKa3aTEJISIMA TOYHOCTH TTOIITUITHUKOB U UX JIeTaJliel SBIISIOTCS:

e TOYHOCTH Pa3MEPOB MPHCOCAMHHUTENbHBIX ToBepxHOocTed (d, dm, D, Dm). Cpennue
nuametpsl (dm, Dm) Hapy>kHOH WK BHYTpeHHEN HUIMHIPUUECKON TOBEPXHOCTH CJIETYET
OTpPEACNATh MOTOMY, YTO MPU HAIMYUU TAaKUX OTKIOHEHUU (DOPMBI, Kak OBaJbHOCTh U
KOHYCOOOPa3HOCTh, MOXKHO TIOJYyYWTh pa3JUYHbIC 3HAYEHUs JgUaMeTpa B Pa3HBIX
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ceueHusax. CpeaHuil IuaMeTp OMpPENEeNsIIOT pacueToM Kak cpeaHee apupMeTHdecKoe

HAauOOJBIIET0 ¥ HAUMEHBIIETO 3HAYCHHUN JUaMeTpa, M3MEPEHHBIX B JBYX paIlallbHBIX

CEUCHHUAX KOJIbLIA;

e TOYHOCTH (DOPMBI W PACHOJOKEHUS TMOBEPXHOCTEU KoJel (pagualbHOE W TOPIIOBOE

OueHue, HEMOCTOSHCTBO IMPUHBI KOJIEI]) U HIEPOXOBATOCTh UX MMOBEPXHOCTEH;

e TOYHOCTH ()OPMBI U PA3MEPOB TEIl KAYCHHUS;
o 0OOKOBOE OMEHHE I10 T0POKKaM KaueHHs BHYTPEHHETr0 U Hapy>KHOT'O KOJIEL.

To ectp s KOJel MOJAUIMITHUKOB MOMHMMO TMPEACIIbHBIX Pa3MEPOB, OMPEACIISIONINX
TOYHOCTb HW3TOTOBJICHUS, HOPMHUPYETCS €Ile BEpXHEE U HIKHEE OTKJIOHEHHUS OT CpPETHEro
muamerpa (Dmp, dmp). Ilpu 3Tom TpeGoBaHUE K CpeIHEMY TUAMETPY SBISETCS OCHOBHBIM, U
MOCAJKU OCYLIECTBIIAIOTCS 1O 3HAYCHHSIM CpeAHero nuamerpa. M ecnu okaxercs, 4To pasmep
KOJIblIa TP M3MEPEHUU HAXOJUTCA B IMOJIE JOMYyCKa OTHOCUTEILHO HOMUHAJIBHOIO pa3Mepa, a
pa3Mep CpelHero JAuaMeTpa BBIXOAUT 3a Mpeelibl JOMyCKa, TO TaKOe KOJbLO CYUTAETCS OpaKkoMm.
HeobxomuMocTh HOpMHUpOBaHHSI TPEOOBAHUN K TOYHOCTH CPETHETO 3HAYCHUsS AMaMeTpa KOJIel|
MOJUINITHUKOB CBSI3aHO C TE€M, YTO KOJIbLIA MOAUIMITHUKOB SIBJSIOTCS JIETKO J1e(hOpMUPYEMBIMU
AJIEMEHTaMHU, T.€. He 00J1aiatoT OOMBIION KeCTKOCThIO. [Ipu ycTaHOBKE KOJIbIIa HA TTOBEPXHOCTh
Bajia WJIM B KOPITYC OHO Ae(QOpMUpPYETCS U IPUHUMAET B 3HAUUTEIHHON Mepe popMy MOCaTOYHOM
(compsiraemoii) Oojee KEeCTKOM MOBEPXHOCTH. TakuM 00pa3oM, B COMNPSHKEHUU JICUCTBYIOIIUM
OKa3bIBACTCS YCPEIHEHHBIN pa3Mep, a He MpeIeIbHBIN.

OcCHOBHOE OTKJIOHEHHE TTOCAI0YHBIX MECT KOJICI MOAMIUITHUKA 0003HAYAIOTCS JTATUHCKOM
OykBoii L mms auamerpa otBepctus U OykBoi | - mis HapykHoro amamerpa. Ilome momycka
00pa3zyercs OCHOBHBIM OTKJIOHEHHEM M PSIZIOM TOYHOCTH, KOTOPBIH XapaKTEpH3yeT AOIMYCK Ha
pa3mep. Takum oOpazom, sl CpeTHEro JuaMeTpa OTBEPCTHUS MOAIIUITHUKA (BHYTPEHHETO KOJIbLa
NOJUIMITHUKA) YCTaHOBIIEHBI nojis gomyckoB LO, L6, LS, L4, L2. Jlna cpenHero auamerpa Bajia
(Hapy>KHOTO KOJIbI[a MOMIIMIHKUKA) ycTanoBieHbl noss pomyckos 10, 16, | 5, | 4, 12. HapysxHoe
KOJIBIIO TOJIIMITHUKA JOJDKHO CONPATaThCd C OTBEPCTHEM B KOpPIyce B CHCTEME Bajia, a
BHYTPEHHEE KOJbIO MOAIIUIHUKA JOJHKHO COMPATaThCsl C MOBEPXHOCTHIO Bajla B CHCTEME
oTtBepcTHs. Pacmonoxxenue mosis AomycKa Uisi CPEAHEro JuaMerpa oTBepcTus dm BHYTPEHHETO
KOJbIIA OTJIMYAETCS OT PACIOJIOKEHHUS MO JOMycKa /i OCHOBHOTO OTBEPCTUS B CHUCTEME
JIOMyCcKOB W Tocanok. [lone momycka juisi cpemHero nuaMerpa Hapy>KHOTO Kojiblia, T.e. Dm,
pacnoyioKEeHO, KaK M IO0JIe JOMyCKa OCHOBHOIO Baja B CHCTEME JOMYCKOB M mocaiok. Iloine
JIOTTyCKa JJIsi BHYTPEHHETO KOJIbIIa MOAIIUITHIKAa dm pacrnoiio)KeHO B MUHYC OT HOMHHAJIBHOTO
pa3Mepa, T.e. «H3 Tellay MaTepuana.

Takum oOpa3oM, TOl€ JOMyCKa OTBEPCTUS BHYTPEHHETO KOJbIA IOIIINITHUKA
PaCTOIOXKUIM OJJHOCTOPOHHE OT HOMHHAJA B «BO3JyX», @ HE B «TEJO JIeTanu» (UTO MPUHATO IS
OCHOBHOTO O0TBepcTHUs). B pe3ynbrare coueTanue Takoro moJist 10MycKa OTBEPCTHS TOAIIUITHUKA C
MOJISIMU JIOMTYCKOB THIMAa M6 MM N6 COMPATAEMbBIX BAJIOB JAeT MOCAAKU C HATSATOM, B TO BpEMs Kak
C OCHOBHBIM OTBEpCTHEM TaKH€ TIOJISI JOMYCKOB AT TepexOoAHble Tmocaaku. Jls
MPUCOSANMHUTEIBHBIX Pa3MEPOB HAPYKHBIX KOJEI[ MOIIMITHUKOB KaueHHUs OKa3ajJoCh BIIOJHE
JIOCTAaTOYHBIM HCTOJB30BAaHUE CTAHIAPTHBIX TMOJIEH TOMYCKOB OTBEPCTUM KOPITYCOB B COYETAHUU
C TPaIUIMOHHO DPACIOJIOXKEHHBIM, HO Ooyiee y3KMM TOJieM JOIyCKa Baja (Hapy>KHOTO KOJbIla
MOAMIUITHAKA). [lOBBINICHHBIE TpPeOOBaHWS K TOYHOCTH MPHUCOCTUHHUTEIBHBIX —pa3MepoB
MOJAIIUITHAKOB M B J3TOM ClIy4ae MPUBEIM K CTaHAApPTH3AIUU JOMYCKOB HAPYKHBIX KOJeIl
MOIITUITHAKOB, OTJIMYHBIX OT OOBIYHBIX JIOMYCKOB (110 KBAJIUTETaM) Ha TJIAJKUE BB

s oOpa3oBaHMs MOCAAOK C MOANIMITHUKAMU KAa4eHHUs U3 OOIIEH CHCTEMBI JOMYCKOB U
MoCaJ0K 0ToOpaHa rpymnma Mmojei JOMyCKOB, T.€. OCHOBHBIX OTKJIOHEHUHN W KBATUTETOB. [1oMHBIH
nepedeHb 3Tux nojieil nonyckoB mpuBeaeH B 'OCT 3325-85. Jlomycku mpucOeIUHUTENBHBIX
MOBEPXHOCTEH OTBEPCTHH OOBIYHO HA OJMH KBAIUTET rpy0Oee, 4eMm JUisl BaJIOB, T.€. TOYHOCTH
orBepctus Ha 60% MeHblie, yeM y Bana. OOBSICHIETCS 9TO T€M, YTO M3TOTaBIMBATh U U3MEPSTh
OTBEPCTHE TPYAHEE M JOPOKE, YEM BaJl TOTO K€ HOMHUHAIBHOTO 3HAYEHUS, & XapaKTep MOCAIKH
ONpeNesieTCss HE 3HAYEHUSMM pa3Mepa OJIHOIO U3 CONPIraeMbIX pa3MEPOB, a PAa3HOCTBIO UX
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pasmepoB. ['OCT 3325-85 pacnpocTpaHsieTcsl Ha MOCAA0YHbIE MOBEPXHOCTH BAJIOB U OTBEPCTHIA
KOPITyCOB MO MOAIIMITHUKY Kau€HUsl, OTBEYAIOIINE CISIYIOIINUM TPEOOBAHHSIM:

1- Basnbl cTanbHble, CIUIOIIHbIE WIIM MOJIbIE TOJICTOCTEHHBIE, T.€. ¢ OTHoleHueM d/do <
1,25, rne d — auamerp Baa, do — auaMeTp OTBEPCTHUS B HEM.

2. Matepuain KOpIrycOB — CTaJlb UM YyTyH.

3. TemniepaTtypa HarpeBa MOAIIUITHAKOB Ipu padote — He Boime 100 °C.

Hasnauenue noneii Oonyckoé 01a 6ana u omeepcmus KOpnyca npu YCMAaHo8Ke
noowunHuKkos kayenus. Ha BpIOOp MOCaIKy MOAMIUITHUKA KaUSHHsI BIUSAET TUII, KJIACC TOYHOCTH U
TEOMETPUYECKHE pa3Mephl MOAIINITHAKA, BUJl HArPY>KEHUs KOJIbLA NOAIIUITHUKA KAaUYEHUS, PEXKUM
ero paboTel. PaccMOTpUM THUIIOBBIE CXEMbI MEXAaHHU3MOB M OCOOEHHOCTH pabOTHI MOAUIMITHUKOB B
Hux (Puc. 2).

[lepBas TunoBas cxema. BHyTpeHHHE KOblla NOJIIUITIHUKOB BPAILLAIOTCS BMECTE C BAJIOM,
Hapy>KHbIE KOJIbLIA, YCTAHOBJICHHBIE B KOPIIyCe, HEMOABIKHBL. PaguaneHas Harpy3ka P nocrosiHHa
0  BEJIMYMHE W  HE  MEHAET  CBOEro  IIOJIOKEHHS ~ OTHOCUTEIBHO  KOpIlyca.
B 3TOM ciyuyae BHyTpeHHee KOJbLO BOCIPUHUMACT pajualbHYI0 Harpy3ky P mocnenoBaTenbHO
BCEH OKPYXHOCTBIO [JOPOKKM KaueHHs, TaKoOil BHUJA HarpyXKeHHMs KOJblLa Ha3blBacTCA
LIUPKYJIIUOHHBIM. Hapy:kHO€ KONbIIO MOAIIMIIHUKA BOCIIPUHUMAET PAJUAJIbHYIO Harpy3Ky JIHUILIb
OTrpaHMYEHHBIM YYaCTKOM OKPY>KHOCTH JIOPOXKKH KAau€HHsl, TAKOM XapakTep Harpy»KeHUs KoJbla
Ha3bIBACTCsI MECTHBIM. JIOPOKKM KadyeHHs BHYTPEHHMX KOJEll MOJIIMIIHUKOB HM3HAIINBAIOTCS
PaBHOMEpPHO, a HapYy>KHbIX — TOJbKO Ha OrpaHWYeHHOM yuacTke. IIpu Ha3HaueHuMH mMocanok
NOJLIMITHUKOB KA4eHHs CYILECTBYET IPaBWJIO: KOJbLA, HMEIOIIUE MECTHOE HarpyXeHue,
YCTAHABIIMBAIOTCS C BO3MOXKHOCTBIO HMX IPOBOpPOTa C LEIbIO 0o0Jjiee paBHOMEPHOIO M3HOCA
JIOpOKEK KaueHus. Ecim A Konblia, KOTOPOE MCHBITBIBAET MECTHOE HArpy»KeHHE, Ha3HA4aroT
MOCAJKY € 3a30pOM, TO OCHOBHAsl OMACHOCTb JJISl 3TOrO KOJIbLIA — YCKOPEHHBIM HU3HOC TOPOKKHU
KaueHUs: B MeECTE€ JeWcTBHUA Harpy3ku. OJHAKO €ClIM 3TO KOJbLO HE 3aKaT0 B OCEBOM
HaNpaBJICHUH, TO TOJ JEHCTBUEM BHOPALMU M TOIYKOB OHO TOCTEIIEHHO IPOBOPAYUBACTCS IO
IOCaJI04YHOM MMOBEPXHOCTH, Onarojgaps 4YeMy H3HOC JOPOXKKH KaueHHs MpOUCXOIUT Ooee
PaBHOMEPHO 110 BCEH OKPYKHOCTHU KoJiblia. PekoMeHayeMble ocaiku /1Sl OIIMITHUKOB KJIacCOB
toyHOCTH 0 1 6 IpUBeeHb! B Ta0M. 1.

Bropast Tunomast cxema. HapykHble Koiblla MOJIIMIIHUKOB BpALAIOTCS BMECTE C
3yOuaTbIM KoJiecOM. BHyTpeHHHe Kojblla HOIIMIHUKOB, IMOCAXEHHBIE Ha OCb, OCTAIOTCS
HENOJIBYKHBIMU OTHOCUTENIbHO Kopiiyca. PaguanbHas Harpy3ka P moctosiHHa Mo BeIMYMHE U HE
MEHSET CBOEro IIOJIOKEHUS OTHOCHUTEIBHO Kopmyca. B 3ToM ciayyae HapyKHOE KOJbIIO
BOCIIPUHUMAET paJualibHyl0 Harpy3ky P mocienoBaTenbHO BCel OKPYXHOCTBIO JTOPOKKH
KaueHus, T.€. HUMEIT LUPKYJSALHOHHOE HAarpykeHue. BHyTpeHHee KOiblO NOJIIMITHAKA
BOCIPUHUMAET paJualbHYyI0 Harpy3Ky JIMIIb OTPAaHUYEHHBIM YYaCTKOM OKPYHOCTH JTOPOKKH
KaueHUs, T.€. UMEIOT MECTHOE Harpy>keHue. /st Konbla, KOTOpOe UCIBITBIBAECT LIUPKYJISLUOHHOE
Harpy’keHue, Ha3HA4yalT MOcaAKy ¢ HararoM. Hanuume 3a3opa Mexay UUPKYJISALHUOHHO
Harpy’>K€HHbIM KOJIBIIOM UM TIOCaJOYHOM ITOBEPXHOCTHIO JETAJIM MOXKET IPHUBECTH K €ro
IIPOBOPAYMBAHUIO C IPOCKATIb3bIBAHUEM IIOBEPXHOCTEMN, a CJIEJOBATEIbHO K pa3BaJIbLIOBBIBAHUIO U
VCTUPAHUIO METalljia I€TaJId, YTO HEJOIYCTUMO. PekoMeHayemMble IOCaaKN AJIs OJIIHUITHUKOB ()
1 6 KJIacCOB TOYHOCTH NMpUBEEHBI B Ta0m. 1.

Tperps TMIOBasg cxeMa. BHyTpeHHME KOblla NOMIIMITHUKOB BPAIalOTCsS BMECTE C BAJIOM,
Hapy’XHbI€ KOJIbIIA, YCTAaHOBJICHHbIE B KOpITyce, — HEMOJABWXHBI. Ha konbplia AeMCTBYIOT IBE
panuanbpHbBle HArpy3kH, OJIHa IIOCTOSIHHA [0 BEJIMYMHE M 10 HampasieHuto P, napyras,
IeHTpoOEKHasA, BpallarmIascs BMecTe ¢ BajoMm. PaBHoxelicTByromas cun P u coepimaer
NEepUoIMYecKoe KoyiebaTeNnbHOe JBWKEHHE, CHMMETPHYHOE OTHOCHUTENIBHO HAaIpaBlICHUS
neiictust cuibl P. Ha prc. 2 mITpuxXoBBIME JIMHUSIME TIOKAa3aHO TOCJIEIOBATEIBHOE TIOI0KEHUE
AMIOPBl HATPYXKEHMsI HApYXXHOTO KOJbIA MOJUIMIIHMKA HA OrPAaHUYEHHOM YYaCTKE JOPOKKH
KaueHsl, KOTopasi CMeEIIaeTcs CclpaBa HAJeBO M MEHSAETCS 10 BEJIUYMHE, TaKOM peXHUM
Harpy’»keHusi KOJIbLla Ha3blBaeTcs KojeOaTeabHbIM. BHYTpeHHee KOJbII0 BOCIPHUHUMAET
CYMMAapHYIO paJlalibHyI0 Harpy3Ky MOCJIeI0BaTEIbHO BCEil OKPYKHOCTBIO JOPOKKU KaueHUs, T.€.
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uMeeT LUPKYJSIMOHHOE HarpyxkeHue. Ilocanku cienyer BbIOMpaTh TakK, YTOOBI KOJIEOATENBHO
Harpy’eHHOe (KaK MpaBWJIO, Bpallaolieecs) KOJbLO MOJIIMIHUKA ObUIO CMOHTHPOBAHO C
HATSArOM, MCKJIIOYAIOIIMM BO3MOXKHOCTh IPOCKalb3bIBAHUS 3TOTO KOJbLA IO COIpSraeMoi
IIOBEPXHOCTU Baja WM OTBEPCTUS B Kopmyce. J[pyroe KojpLo TOTrO e MOJIINUIIHUKA, €CIIM OHO
Harpy’>eHO MECTHO, MOXET ObITh MOCaXEeHO ¢ 3a30poM. Ilpu Takom couyeTaHuu Mocazok KoJell
OJIHOTO TMOJIIMIIHUKA YCTpPaHSETCs OMNACHOCTh 3aKJIMHMBAHUS IIAPUKOB H3-3a YPE3MEPHOIO
YMEHBUIEHHUS PaJUaIbHOTO 3a30pa.

Tabmuma 1. Ilocaaku IIApUKOBBIX M POJIMKOBBIX PaHalbHBIX WU YIOPHO-PaIHabHBIX
HOIIIUITHUKOB Ki1accoB O u 6.

BHJ[ KOJIbIIA BUJI HATPYKEHUS PEKOMEHIyEMBIE TI0CAIKH
LO/ n6, LO/ m6, LO / k6, LO / js6
HHPKYIIPHOE L6/n6, L6/ m6, L6 /K6, L6/ jsb
BHYTPEHHEE KOJBILIO, IOCAJAKa Ha L0/ js6, LO / k6, LO / g6, LO / 16
Balt MECTHOE L6/js6, L6 /K6, L6 /g6, L6/ f6
KoJyieOaTebHOS LO/js6, L6/ js6
LpKYTApHOE N7 /10, M7 / 10, K7 / 10, P7 / 10
Hapy)KHOE KOJbLO, TMOCAAKa B N7 /16, M7/16,K7/16,P7/16
KOPITYC MECTHOE H7 /10, H7 /16
KoJe0aTebHOE Js7/10,Js7 /16

pUMEYaHHUS:
* PEKOMEHIYIOTCS MPH OCEBOW pEryJMpOBKE KOJICI[ PaJuaibHO-YIOPHBIX MOIIIMITHUKOB
* [IPU PETYJIUPYEMOM HAPy’KHOM KOJIBIIE C IUPKYJISAIMOHHOM HArpy)KEHUEM PalHalbHO-yIIOPHBIX
HOIIMITHUKOB pekoMmeHaytotces mocaaku JS7/10 u Js7/16

* TabJIMIIa IaHA B COKPAIIICHUH
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YTOYHEHHBI BBIOOP MOCAJOK C Y4YETOM pexXHuMa paboThl M pa3MepoB MOJIIUITHHUKA
NPOM3BOJUTCS B COOTBETCTBHH C pekoMeHmanusmu, npuBeneHHbIMH B [OCT 3325-85. Pexxum
paboTel noamunauka kauyeHus no 'OCT 3325-85 xapakrepusyeTcst pacueTHOM J0ITOBEYHOCTHIO
u otHomeHnueM P/C, rme P—okBuBaneHTHass Harpy3ka (yCJOBHAas IOCTOSIHHAash Harpyska,
oOecrieunBaromias TOT e CPOK CIYKObl MOJIIMITHUKA, KaKOW JTOJKEH OBITh B JIEHCTBUTEIbHBIX
ycaoBusix); C — JuHaMHYecKas TPy30MOJbEMHOCTh (TIOCTOSIHHAS paauaibHas Harpyska,
COOTBETCTBYIOIIAsl PACUETHOMY CPOKY CITY>KOBI):

nerkuit pexum paborest —  P/C <0,07;

HOpMaJIbHBIN pexxuM padotsl — 0,07 < P/C <0,15;

TSDKENBbId pexuM pabotel —  P/C>0,15.

PacueTnas monroBe4YHOCTh, COOTBETCTBYIOIIAS PEXKHUMaM paOOThI:

Tskensii — ot 2500 1o 5000 u.

HopMaiibHbIA — OT 5000 10 — 10000 u;

nerkuii —  Gonee 10000 u.
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JU1sl TOAIIMITHUKOB HauOOJIBLIYI0 ONACHOCTh IMPEACTABIISIIOT TAKHE MOIPEIIHOCTU (POPMBI,
KaKk KOHYCOOOPa3HOCTb M OBaJIbHOCTb, IOCKOJbKY HMMEHHO 3TH IOTIPEIIHOCTH MPHUBOMAT K
3HAYUTEIBHOMY II€pepaclpesieieHuI0 paJuaibHOrO 3a30pa (YMEHBLICHMIO €ro BIIOTh [0
MOJTHOTO HMCYE3HOBEHHS B «HEOIAroNmpHUATHBIX» CEYCHUsAX). UeM BbilIe TpeOOBaHHUA K TOUYHOCTH
ONOp Ha IMOJAUIMIIHUKAX KAuye€HUs M BbIIIE KJacC TOYHOCTU MOJIIMIIHUKOB, TEM JKECTue
TpeOOBaHUS K TOYHOCTH (POPMBI COMPSATaeMbIX C TOAIIMITHUKOM IOBEpXHOCTEH. Tak ams
IIOBEPXHOCTEH, COMPAraeMbIX C MOAIMMIHUKAMM KjaccoB ToyHOCTH N, 0 u 6, momyck (opmel
(TOTTyCK IMJIMHAPUYHOCTH WIIM 3aMEHSIOIIME €T0 JIOMYCKU KPYTJIOCTH M MPO(UIIS MPOI0IBEHOTO
CeueHMs) JOJDKEH COCTaBlATh He Oonee 1/4 wactu gomycka pasmepa, A IIOBEPXHOCTEH,
COIPSITaeéMbIX C MOJIIMITHUKAMHU KJIACCOB TOYHOCTH 5 M 4.— He Oonee 1/8 wactu nomycka
pasmepa, a AJIs IOBEPXHOCTEH, CONPITraeMbIX C MOJIINITHUKAMH KJlacca TOYHOCTH 2, — He Ooiiee
1/16 momycka pa3mepa COOTBETCTBYIOMIEH MoBepxHOCTU. CleIyeT OTMETUTh, YTO OTPAHHYCHUS,
HAJIO’)KEHHBIE CTaHIAPTOM Ha (OpPMY HOBEPXHOCTEH, COMPAraeMblX C MOALIMIHUKAMU, MOTYT HE
COBMAaZaTh CO CTaHAapTHbIMH jgonyckamu (opmer mo ['OCT 24642-81. OmgHako MOXHO
COIJIaCOBATh 3TU TPEOOBaHMS 3a CUET YXKECTOUCHMSI «PacCUETHBIX» JOIYCKOB 0 OJIMKaHIIMX
CTaHJAPTHBIX 3HAYCHUH, YCTAHOBIICHHBIX B OOMIETEXHUYECKUX CTAaHAaPTaX.

Eme onHa 0coOEHHOCTh MOJIIMITHUKOBBIX ITOCAJOK 3aKJIHOYAeTCs B TOM, YTO CTaHAAPT
NPEIbABISET ONpeACICHHbIE TPeOOBaHUS HE TOJIBKO K NWIMHAPUYECKHM MOBEPXHOCTSIM,
COIIPSITaéMbIM C MOJIIMIIHUKAMH, HO M K IPHUBAJIOYHBIM IUIOCKOCTSM (OypTHKM BajloB H
3aIJICYUKd  KOPIYCOB), B KOTOpPBIE YIHPAIOTCS TOPIBI HAPY>KHOTO W BHYTPEHHETO KOJIEI]
HNOJIIMIHUKOB. Ha 3TM IOBEPXHOCTH B COOTBETCTBUHU CO CTaHJAPTOM HA3HAUYAIOTCS JOIYCKH
TOPIIOBOTO OMEHHS U BBICOTHBIC TTApAMETPHI IIEPOXOBATOCTH MTOBEPXHOCTEH.

[lepoxoBaTocTh MOCAJOYHBIX IMOBEPXHOCTEH, CONPATaeMbIX C KOJIbLAMM IOALIMITHUKA
JeTajeid, 3aBUCUT OT JUAaMEeTpa M KJIACcCa TOYHOCTH MOMMUIHUKA. COOTBETCTBYIOIINE 3HAYCHUS
napameTpoB Ra Ju1st mocajouHbIX MOBEPXHOCTEN BajOB, OTBEPCTUI M TOPLIOB 3aIlJICUNKOB BAJIOB U
KOPITyCOB TIPE/ICTABJICHBI B Ta0II. 2.

Tabnuua 2
HomuHanbHbIE AHaMETPHI
Kitacesl TounOCTH
[TocaiouHble MOBEPXHOCTH 10 80 MM 80...500 mm
MIOJIIIUITHUKOB
Ra, MmxMm
0 1,25 2.5
Baios 6,5 0,63 1,25
4 0,32 0.63
0 . 0 1,25 2,5
TBEPCTHI KOPITYCOB 6.5.4 0.63 125
T 2,5 2,5
OPIIOB 3aIIJICYMKOB BaJIOB U KOPITYCOB 6.5.4 125 25

CranziapT HOpMUPYET TaK)Ke TOPILOBOE OMEHUE 3aIUIEYMKOB BAJIOB U OTBEPCTUH KOPITYCOB
Y OTKJIOHEHHSI OT COOCHOCTH MOCaJJOYHBIX TTOBEPXHOCTEH MOAIINUITHUKOB OTHOCUTENIBHO UX OOIIei
ocd. JIOMyCKM COOCHOCTM MOXHO 3aMEHUTh JONYCKAMU paJdaJbHOTO OWEHHs Tex xKe
MOBEPXHOCTEH OTHOCUTENBHO HMX OOIIEH OCH, C YYEeTOM TOro, YTO Ha T€ K€ IMOBEPXHOCTH
00513aTeJIbHO 3a/Ial0TCs IOMYCKU IMIMHIPUYHOCTH, KOTOPbIE BMECTE C JIONMYCKaMH pajdalbHOTO
OMeHMs OrpaHUYMBAIOT TaKHE K€ OTKJIOHEHUS, KaKHe OrPaHUYHUBAIOT JIOMTYCKH COOCHOCTH.

YcnoBHOe 0003HAYEHHE MTOIIIMITHUKA SBJISETCS OYEHb IPOMO3JIKUM U COJEPKHUT OOJIBIION
0o0beM MH(OpMAIM O MHOTUX CBOMCTBaxX MOJIIMITHUKA. JTO 0003HAYEHHE COCTOMT W3 3HAKOB
OCHOBHOT'O yCJIOBHOTO O00O3HAYeHMs M 3HAKOB, 0003HAUYAIOMIMX JOMOJHHUTENIbHbIE TpeOOBaHUS K
noqmunHUKy. OCHOBHOE YCIOBHOE 0003Hau€HUE MOJIIMIIHUKA B OOIIEM CilIydae COAEPKUT
CJIEAYIOUINE MapaMeTphl MOALIUITHUKA: Pa3MEPHYI0 CEpPHIO (CEepUI0 TUAMETPOB U IIMPHHBI) IO
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I'OCT 3378; tun u koHcTpykTHBHOE McnoHenue o 'OCT 3395; nuamerp otBepcTrs. OCHOBHOE
yCIIOBHOE  O0O3HAYCHHME  TOJIIMITHUKA  XapaKTepU3yeT ero OCHOBHOE  HCIIOJHCHHE.
JlononHuTeNbHbIE JaHHBIE O MOAIIMIIHUKE COJIEPKAT CBEACHUS 00 OTIMYMU €ro OT OCHOBHOTO
MCIIOJIHEHUS M pacIojiaratoTcs crpaBa U clieBa OT OCHOBHOI'O yCIOBHOTO 0003HaueHusl. OCHOBHOE
YCIIOBHOE 0003HAUYEHHE COCTOUT U3 CEMH 3HAKOB, XOTS B OT/AEIBHBIX CIy4asX B HEM MOXKET ObITh
ABa, TP WX YCTHIPC 3HAKA.

Tema 4. HopMupoBaHHe TOYHOCTH BHYTPHAETAIbHBIX Pa3MePHBIX CBs3€il.
4.1 YrioBble pa3mepbl

Jl1g yriioBBIX pa3MEpPOB, TaK K€ KaK U JMHEUHBIX, CYIIECTBYIOT Psibl HOPMaIbHBIX YIJIOB.
OpHako B OTHOUICHMM YIVIOB 3TO IOHATHE HCIOJB3YETCS 3HAYUTEIIBHO DPEXKE, MOCKOJIBbKY IIPH
pa3paboTKe 3JIEMEHTOB JIeTalell ¢ YIJIOBBIMU pa3MepaMH 3HaYCHHE yIila 4acTo MOJydyaeTcs JTu0o
pacyeTHbIM IyTeM Ui OOeclie4eHusl ONpeAeNeHHbIX (YHKLUUN pa3padaTbiBaeMO KOHCTPYKLUHU
MeXaHu3Ma, JU00 ompenenseTcs HEOOXOAMMBIM PpACIONIOKEHHEM (QYHKIMOHAJIBHBIX Y3JIOB.
[ToaToMy 17151 YTIIOBBIX pa3MEPOB PEKE NMPUXOIUTCS IOIb30BATHCS MOHATUEM HOPMAJIBHOIO yIJla.
B oTHoOIIEHNN YITIOBBIX Pa3MEPOB TAKXKE HCIIOJIb3YETCS MTOHATHE JI0IyCKa, AaHAJIOTUYHOE JIOMYCKY
Ha JIMHEHHBIH pa3mep. JlomyckoM yria Ha3pIBaeTCs pa3HOCTh MEXAY HauOONbIIMM U
HaVMEHBIIMM TIpEACTbHBIMH JOMycKaeMbiMH yriamu. Jlomyck yria o6Oo3Hagaercss AT
(cokpalieHre oT aHIMHCKOro BelpaxkeHus: Angle tolerance - yrioBoii nomyck).

[Ipy HOpPMHpPOBAaHMM TOYHOCTH YIJIOBBIX pPa3MEPOB HE IMPUMEHSETCS IOHATHE
«OTKJIOHEHHE», a IpeayCMaTpPUBAETCs, YTO JOMYCK MOXET OBITh paclOJIOKEH I0-pa3HOMY
OTHOCHUTEJIbHO HOMHUHAJIBHOTO 3Hau€HHUs yria. JlOoImycKk MOXET ObITh PACIOJIONKEH B IUIFOCOBYIO
CTOpOHY OT HoMHHaibHOro yria (+AT), miu B munycoByto (-AT), mim ke cCUMMETpPUYHO
oTHOCUTENbHO Hero (+AT/2). EcrecTBeHHO, 4TO B IEPBOM cliydae HU)KHEE, a BO BTOPOM CIIydae
BEpPXHEE OTKJIOHEHUS PABHBI HYJIIO, T.€. COOTBETCTBYIOT CIIy4asiM OTKJIOHEHMH Kak JUIsi OCHOBHOTO
OTBEPCTHUS U OCHOBHOTO Bajia IPU HOPMUPOBAHUU TOYHOCTH JIMHEHHBIX Pa3MEPOB.

OCOoO6EHHOCTh M3rOTOBJICHUS UM M3MEPEHMs YIJIOBBIX pa3MEpoB 3aKJIIOYAETCS B TOM, UYTO
TOYHOCTb yIJIa B 3HAYUTENbHON Mepe 3aBUCUT OT JJIMHBI CTOPOH, 00pa3yromux 3ToT yroia. U B
IIPOLIECCE M3TOTOBJICHUS JETAJCd U NPU UX U3MEPEHUHU YEM MEHbIIE JUIMHA CTOPOHBI yIjla, TEM
TpYJHEE BBINOJHUTh TOYHBIH Yrojl M TE€M TpPyJIHEE €ro TOYHO M3MepUTh. IIpu oueHb ATUHHBIX
CTOpPOHaX YIJIOB MOSBJISETCS MCKakeHHe (OTKJIOHEHHE OT MpsIMOI) JIMHUM, 00pa3yromux yrod.
Hcxons u3 3Tux ocoO0eHHOCTEN YITIOBBIX pa3MepOB, IPU HOPMUPOBAHUU TPEOOBAHUN K TOUHOCTH
3HaYeHHe JOIYCKa yIiia 337aeTcsi B 3aBUCHUMOCTU OT JJIMHBI MEHbIIEH CTOPOHBI, 00pa3yromieit
yToJl, a He OT 3HAaYE€HUsI HOMUHAJIBHOTO YIJIa.

3HayeHHe yIjla MOXHO BBIPa3UTh PasHBIMH CIIOCOOAMH, MO3TOMY IPU HOPMHPOBAHUH
TpeOOBaHUI K TOYHOCTHM 3HAYEHHUs Jomycka BbIpaxaercs mno-pasHomy (I'OCT 2908-81) u
UCTIOJIb3YEeTCsl COOTBETCTBYIOIIEE 0003HAYEHUE YIia:

0. - HOMMHAJIBHBIA yTOJ

e ATa - nonyck, BbIpaX€HHBIN B paliaHHON Mepe, U COOTBETCTBYIOIEE EMY TOUHOE

3HAUEHUE B IpajlyCHON MeEpE;

e AT 'a - nomyck, BEIpaXXEHHBIN B TPalyCHOM Mepe, HO C OKPYTJICHHBIM 3HAaYEHHUEM I10

CPaBHEHHUIO C PaIlaHHBIM BBIPAKEHUEM;
e ATh - gomyck, BeIpa)XKCHHBIN B JIMHEWHOW Mepe TJTMHON OTpe3Ka Ha MEPICHIUKYIIIPE
K KOHIly MEHBIIIEN CTOPOHBI yTJa.

CBs13b MEX]ly TOIYCKaMH B YTJIOBBIX U JMHEHHBIX €MHHIIAX BBIPAXKAECTCS 3aBUCUMOCTBIO
ATh = ATa Li 10 3, rae ATh u3mepsiercs B MM, ATa - B Mkpan; Li — quna.

I'OCT 8908-81 ycranosyiensl 17 psigoB TOUHOCTH, HA3BAaHHBIX CTEMEHSMU TOYHOCTH (C 1
no 17). IlonaTtue «creneHb TOYHOCTH» UACHTUYHO MOHSATHIO «KBAJIUTET», «KJIACC TOYHOCTH.
O603HaueHue TOYHOCTH MPOU3BOJIUTCS YKa3aHHWEM YCIOBHOTO 00O3HAu€HHUs JOMyCKa Ha yroia u
creneHn TouHocTH, Hampumep ATS, AT7. Paapl n1omyckoB, T.€. pa3HOCTb MEXAY JOIMYCKAMH
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COCEIHUX CTereHel, oOpa3oBaHbl ¢ momoulbio Kodpduuumenra 1,6, T.e. ecimum HE0OXOIUMO
MOJYYHUTh AOMYCKHU yria iy 18-ro KBanurTeTra, KOTOPOro HET B CTaHAapTe, Hamo aonmycku AT17
yMHOXUTH Ha 1,6, a 11 nonyuenust ATO nano nonycku ATI paznenuts Ha 1,6.

Haubonpmias nmuHa ctoponsl yriia npunsaTa 2500 MM, a mepBblii HHTEPBAJ JJIMH CTOPOH
Jaetcs it pa3mepoB 710 10 mm 6e3 ykazaHusi HUKHETO Ipejiena.

Hopmuposanue mounocmu rouuueckux nogepxHocmeu. Pa3mepbl KOHYCOB MOTYT
3aJaBaTbcsad Pa3NUUYHbIMH criocoOamu. KoHMUYECKHe MOBEPXHOCTH XapaKTEPU3YIOTCS YETHIPhMS
ocHOBHbIMH mapamerpamu D, d, L u o. Tpu u3 HUX He3aBUCHMBIE, a YETBEPTHIH MOXKHO
BBIYUCIUTH. JIMHEHHBIE pa3Mephl 3a7ar0Tcs AMAMETPOM OOJBIIOr0 OCHOBaHUSA D, auameTpom
Mayioro ocHoBaHusl d ¥ AIMHOM KOHYca L, mox KoTopoit 0ObIYHO MOHUMAETCA PACCTOSHUE MEKIY
OCHOBaHUSIMU yCEYEHHOT'O KOHYca.

VYroBble pa3Mepbl KOHYCa MOTYT YKa3bIBaThCSl HECKOJILKUMH BapUaHTaMU. YT0J KOHyca o
- yrojl MexJay oO0pa3yloUIMMH KOHyCa B CEUYEHUHM KOHYCA IUIOCKOCTHIO, IIPOXOJAIIEN depe3 och
KoHyca. YacTo BMECTO yrjla KOHyca YKa3bplBaeTCs yroj HakjoHa o/2, T.e. Yroi MExIy
00pa3ymolei 1 0cbl0 KOHYyca. YTJIbl KOHYCa M YKJIOHA 3aJal0TCs B rpaaycHoi Mepe. [lomyck yria
KOHyCa 3TO Pa3HOCTb MEXIy HauOONbIIMM M HAMMEHBIIUM MPEAETbHBIMU (IOMYCKACMbIMH)
yraamu KoHyca. Jlomyck yriia KoHyca MOXeT ObITh BbIpakeH B yrioBbix enuHunax ATo wmum
muHerabX enuuunax Td. Ilpm srom Td - momyck, OTHOCAIIMICS TOJNBKO K YIIy KOHycCa U
BBIpQXCHHBI B JIMHEHHON Mepe KaK pa3HOCTh JAMAaMETPOB Ha 3aJaHHOM DPACCTOSHUU MEXIY
CEUEHHUSAMHU KOHYCa IJIOCKOCTSAMU, MEPIEHANKYIIPHBIMU K OCH KOHYCA.

J1J11 KOHYCOB JIOMYCK 3a/1a€TCsl Yallle BCEro B 3aBUCUMOCTH OT JUIMHBI 0Opasyromieil. Kornga
YroJl KOHyca He0oJIbIIoN (KOHYCHOCTh He Oosiee 1:3, moImycKk 3aaeTcsi B 3aBUCUMOCTH OT JJTMHBI
KOHYyca.

JUig cTaHIapTU30BaHHBIX KOHMYECKMX COEAMHEHUH pa3Mepbl KOHyCa YKa3bIBAaIOT 4alle
BCEro 4yepe3 IMOHATHE «KOHYCHOCTb». KonycHocTh C - OTHOIEHHE pPAa3HOCTU JUAMETPOB
0O0JIBIIIOTO ¥ MAJIOT0 OCHOBaHUS K JjiuHe KoHyca, T.e. C = (D - d) /L = 2 tg (o/2) . KonycHocth
MOJKET OBITh 33J]aHa U KaK OTHOIICHHE Pa3HOCTU JUAMETPOB JIFOOBIX ABYX MOMEPEUYHBIX CEYCHUM K
PACCTOSIHUIO MEXAY ITUMU CEUEHUSIMHU.

Pa3mepbl KOHUUYECKUX NTOBEPXHOCTEN AETAIEH TOJKHBI COOTBETCTBOBATh OJJHOMY M3 PSIIOB
HOpMaJIbHBIX KOHycHOcTel obmiero HazHaueHuss no ['OCT 8593-81. Ilomumo KoHycHOCTEH
o0111ero Ha3Ha4YeHuUs JIOMyCcKaeTcsl MPUMEHEHHE KOHYCHOCTEH creluaibHOro HazHaueHus. K Hum,
HalpUMep, OTHOCATCS KOHYChl HHCTPYMEHTOB:

1) unctpymenTansHbie Konycsl Mopse 0; 1; 2; 3; 4; 5; 6;

2) KOHYCbl HHCTPYMEHTOB IIpU pazMepax MeHble Mop3se 1 ¢ koHycHOCThIO 1:24;

3) meTpuueckue KoHychl 4; 6; 80; 100; 120; 160; 200;

4) uactpymenTaibHbie ykopoueHHbie B7; B10; B12; B16; B18; B22; B24; B32; B45;

5) KOHYCBI IINUH/ENEN 1 ONPAaBOK (Ppe3epHBIX CTAHKOB (KOHYCHOCTh 7:24).

Kak BHIHO, KOHYCHOCTh MOXKET YKa3biBaThcs B BHUie oTHomeHus tuna 1:X, rme X -
paccTosiHuE MEXIY IMONEPEYHBIMU CEUEHUSIMU KOHYCA, Pa3HOCTh JMAaMETPOB KOTOPBIX paBHa |
MM. OTO clielaHo i TOTO, YTOObI BhIpaXkaTb KOHYCHOCTb OTHOILIEHHEM LIEJbIX YHUCEN, a TaKXKe
Ui ynooctBa uamepenus. Hampumep, Ui METpUYeCKUX KOHYCOB, Y KOTOPBIX YroJl KOHyca paBeH
2°5I'51,1", koHycHOCTH BbIpaxkaetrcs kak 1:20, T.e. 1Ba ce4eHHsS C Pa3HOCTHIO AUAMETPOB 1 MM
OTCTOSAT JPYT OT Apyra Ha 20 MM.

B MammHocTpoeHuH MHUPOKO MPUMEHSFOTCSI KOHYCBI IIOJT Ha3BaHUEM «KOHYC Mop3e» ¢
HoMepamu oT 0 (Hynb) 1o 6. Haubosnbiire quaMeTphl y 3TUX KOHYCOB NMPHOIU3UTENBHO OT 9 MM
(Mop3e 0) 1o 60 mm (Mop3e 6), a yriibl KOHyca, XOTS U HE OJJUHAKOBBI Y BCEX HOMEPOB KOHYCOB,
HO OJU3KH K yrity 3°.

B cootBerctBuu ¢ 'OCT 25307-82 CucteMa 10nmyCKOB M OCAA0K ISl KOHUYECKUX
COCIMHEHU.

Konnueckoe coeqrHeHNE XapaKTepU3yeTcsl KOHUIECKOM MOCaaKoi U 0a30pacCTOSTHIEM
coeanHeHus. B 3aBucuMocTH OT crioco6a (hpuKcary B3aMMHOTO OCEBOTO MOJIOKEHUS HAPYKHOTO
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U BHYTPCHHCTO KOHYCOB IIOCAAKH TOAPA3ACIAIOTCA HaA:

- [Tocanku ¢ dukcaruei myTeM COBMEIIEHNUS KOHCTPYKTUBHBIX 3JIEMEHTOB COMPITaeMbIX

KOHYCOB: IIPH 3TOM CII0c00€ (hUKCarui BO3MOKHO MOJTYYEHHE TIOCAI0K C 3a30POM, TIEPEXOIHBIX U
¢ HatsroMm (Puc.).
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- HOC&I[KI/I C (bI/IKcaHHeﬁ I10 3aJaHHOMY OCEBOMY paCCTOAHUIO pr MCKAY 6a3OBBIMI/I
IJIOCKOCTAMU COMPATraCMbIX KOHYCOB; ITPU 3TOM CHOCO6C q)HKcaHI/II/I BO3MOXXHO ITOJTY4YCHHC

MOCAJI0K C 3a30pOM, MEPEXOIHBIX U ¢ HaTsAroM (Puc.).
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- Ilocaagku ¢ (I)HKcaHHCﬁ 10 3aJaHHOMY OCC€BOMY CMCIICHUIO Ea, COIpsATra€MbIX KOHYCOB

OT X HAYAIBHOTO TOJIOKEHHST; TIPH ATOM CIIOCO0€ (PUKCAITUH BO3ZMOKHO TTOTYYSHHE TIOCAJIOK C
3a30pom u HaTsroM (Puc.).
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a) Mocaawa ¢ 3azopom 6) Mocanpxa ¢ waTaras

f i
pLE .

1 - KOHEYHOE TIOJIOKEHHUE; 2 - HadaIbHOE MOJIOKEHUE; 3 - Hapy KHBIH KOHYC; 4 -
BHYTPCHHUIN KOHYC

- Ilocanku ¢ ¢pukcanuei o 3aJaHHOMY YCHIIMIO 3alIpeccoBKH Fs, mpuiiaraemomMy B
HAYaIBHOM I0JIOKEHUH COTIPSTaeMbIX KOHYCOB; TIPH 3TOM CIIOoco0e (PUKCcauy BO3MOKHO
HOJIy4eHHUe Tocajok ¢ HatsiroM (Puc.).

1 - KOHEUHOE TIOJIOKEHHUE; 2 - HadaIbHOE TOJIOKEHNE; 3 - Hapy KHBIH KOHYC; 4 -
BHYTpPEHHUI KOHYC

JUJ11 KOHYCOB yCTaHaBIIMBAIOTCS CJIELYIOIINE BUBI JOITYCKOB:
JIONIYCK AMaMeTpa KOHYCa;
JIOTIYCK yTjla KOHYCa;
JOMyCKU (hOPMBI KOHYCA;
® JIONYCK KPYTJIOCTH U JOITYCK MPSMOJHMHEHHOCTH 00pa3yroIiei.

VYcranaBiIMBalOTCSA /1Ba Crioco0a HOPMUPOBAHUS JIOMTYCKOB KOHYCOB.

Crnioco0 1 - coBMecTHOE HOPMHUPOBAHKUE BCEX BUJIOB JOIMYCKOB JIOMYCKOM [ p InaMeTpa
KOHYyca B JIt000M cedeHuu. Jlomyck g onpenenser nosie A0mycka KOHyca, OrpaHUYeHHOE ABYMS
npe/ieIbHBIMU KOHYCaMH, MKy KOTOPBIMH JOJIKHBI HAXOAUTHCS BCE TOUKH pealibHOM
MOBEPXHOCTU KOHYCA, 1 OTPAaHUYMBAET HE TOJIbKO OTKJIOHEHHS JUAMETPA, HO U OTKIIOHEHHUS yTia
u popmsl konyca (Puc.).
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1 - peanbHas MOBEPXHOCTH; 2 - TOJIC JOMYCKa KOHYCa; 3 - HAMOOIBIINI MpeIeIbHbII
KOHYC; 4 - HAMMEHBIINN NTPeIEIbHBINA KOHYC

[Tpu HEOOXOAUMOCTH TOITYCK Tp MOXET OBITh JIOTIOTHEH 0oJiee Y3KUMHU JIOMYCKAMH yTiia |
(dbopMBbI KOHYCa; IPU ITOM BCE TOUKHU peabHOM MOBEPXHOCTU KOHYCA TAKXKE JIOJKHBI HAXOJUTHCS
B I10JI€ JIONyCKa OTPAaHUYCHHOM JIBYMS MPEJEIbHBIMU KOHYCAMH.

Crnioco0 2 - pazzienbHOEe HOPMUPOBAHUE KAXkI0TO BUIA JOMYCKOB; AOMYyCKa |ps AMAMETpa
KOHYyCa B 33JIaHHOM ce4eHuH, nonycka AT yria koHnyca, Tonycka TFr KpyIJioCTd U
norycka TrL IpAMONMHEHHOCTH 00pa3yollei KoHyca.

B nmocankax ¢ ¢pukcarueit mo KOHCTPYKTUBHBIM JIEMEHTaM U 110 33JJaHHOMY OCEBOMY
PACCTOSHUIO MEX 1y 0a30BBIMU IIOCKOCTSIMH CONPATAEMBIX KOHYCOB JIOIYCKH KOHYCOB
MPEANOYTUTEIHFHO HOPMUPOBATH CIocoOoM 1. B 3Tux mocaakax BETWYUHBI 3a30POB HIIA HATATOB
3aBUCSAT OT MPEJECIbHBIX OTKJIOHEHUI TMaMETPOB CONPATraeMbIX KOHYCOB. OTKIIOHEHUS yria 1
(G opMbI KOHYCa BIUSIOT HA HEPABHOMEPHOCTH 3a30POB HJIM HATATOB, & TAKXKE HA JITTUHY KOHTaKTa
U TIpU HEOOXOJUMOCTH CMOTYT OTPAaHUYMBATHCA JOMOIHUTEIBHBIMU IOIyCKaMu yriia KoHyca AT
1 ¢hopMbl KoHyca TFR 1 TFL O0J1€€ Y3KUMHE, YeM JIOMYCK Tp.

B nocankax ¢ ¢ukcaiueil mo 3aJaHHOMy OCEBOMY CMEIIECHUIO COMPATAEMBIX KOHYCOB OT
WX HAYaJILHOTO TMOJIOKEHUS WJIH TI0 33IaHHOMY YCHIIUIO 3aIIPECCOBKU JIOTTYCKH KOHYCOB
MPEIMOYTUTENHHO HOPMUPOBATH cIocoboM 2. B 3THX mocaikax BEIMYUHBI 3a30POB WM HATSTOB
OTIPEIETISIIOTCSI, B OCHOBHOM, YCIIOBUsAMH cOOpKU. Ha HEpaBHOMEPHOCTH 3a30pOB WUJIU HATSTOB U
Ha JJTUHY KOHTaKTa OKa3bIBAIOT BIUSHHUE TOJIHKO JOMYCKH yTiia U (OpMBI KOHYCA, a I0MYCKH
JaMeTpa BIMSIIOT Ha 0a30pacCTOSIHUE COETMHEHUSI.

Jlomycku HECOMpATaeMbIX KOHYCOB MPEIMOUYTUTENIEHO HOPMUPOBAThH CIIOCOO0M 2.

Tabmuma
BuyTtpeHnHue
KBanuret Hapy»xHble KOHYCBI YTp
KOHYCBI
H—;—) e OCHOBHBIE OTKJIOHEHHS
D WK

TDSdefghjskmnprstuszJsN

[Tons nonmyckoB

01 hol* jsO1* HO1* Js01*
0 ho*  jsO* HO*  Js0*
1 hl1* js1* H1* Js1*
2 h2*  js2* H2*  Jg2*
3 h3* js3* H3*  Js3*
4 g4 h4 js4 k4 md n4 H4  Js4*
5 g5 h5 js5 kb mb5 n5 p5 r5 s5 H5  Jsb*
6 f6 g6 h6 js6 k6 m6 n6é p6 r6 s6 té H6  Js6*
7 e7 17 h7  js7 k7 m7 n7 s7 u7 H7 @ Js7*
8 d8 e8 f8 h8  js8** k8** u8 x8 z8 HS8 Js8*
9 d9 e9 f9 h9  js9** K9** H9 Js9** NO9**
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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

* - 107151 IOIIyCKOB, HE NIPEJHA3HAYEHHBIE JIJIS I0CA/I0K.
** - OJIs IOIYCKOB, IPEAHA3HAYEHHbIE, KaK IIPAaBUIIO, TOJIBKO JUIsI KOHUYECKUX MOCAT0K C
¢duKcanmelt Mo 3aJaHHOMY OCEBOMY CMEIIEHUIO CONPATAEMbIX KOHYCOB OT UX HAa4aJIbHOTO

IMOJIOKCHH WIH I10 3aJaHHOMY YCHUIIMIO 3aIIPECCOBKU.

[Ipumeuanus:
1. Psapl moseit 10mycKoB, NpUBECHHbIE B Ta0. 1, ABISAIOTCS OrpaHUYECHUEM PSAAOB HOJIeH
nomyckoB u3 'OCT 25347-82 1 1oNOJHUTENBHO K HEMY coaepraT mnoss nomyckos K8 , K12 u

N10, N12.

H10**Js10**N10**
HI1** Js11* N11**
HI12*% Jg12* N12**
H13* Js13*
H14* Js14*
H15* Js15*
H16* Js16*
H17* Js17*

2. J1Jis BHYTPEHHUX KOHYCOB ¢ HOMHHAJILHBIMH JUAMETPaMH JI0 3 MM BMECTO moJield gomyckoB N9
? N12 nomxHbI IPUMEHSTHCS COOTBETCTBEHHO Mouist nonyckoB K9 , K12.

Tabnuua Uurepsan

Hapy>XHBIX KOHYCOB

nuametrpoB D unmu Ds, MM k8 k9

74

o 3
CgB.3
10 6
CB. 6
mo 10
Cs. 10
mo 18
Cs. 18
1o 30
Cs. 30
10 50
Cs. 50
no 80
Cs. 80
1o 120
Cs. 120
10 180
Cs. 180
10 250
Cs. 250
1o 315

+14 425
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
+54 487
0 0
+63 +100
0 0
+72  +115
0 0
+81 +130

[Tonsa monmyckoB

k10 K11
+40  +60
0 0
+48 475
0 0
+58 490
0 0
+70 +110
0 0
+84  +130
0 0
+100 +160
0 0
+120 +190
0 0
+140 +220
0 0
+160 +250
0 0
+185 +290
0 0
+210 +320

+100
0
+120
0
+150
0
+180
0
+210
0
+250
0
+300
0
+350
0
+400
0
+460
0
+520

BHYTPEHHUX KOHYCOB
k12 K9 N10 N11 N12
[IpenenbHbIE OTKIOHEHUS, MKM

0
-25

o* 0* 0*
-40 -60 -100
0 0 0
-48  -75  -120
0 0 0
-58  -90 -150
0 0 0
-70  -110 -180
0 0 0
-84 -130 -210
0 0 0
-100 -160 -250
0 0 0
-120 -190 -300
0 0 0
-140 -220 -350
0 0 0
-160 -250 -400
0 0 0
-185 -290 -460
0 0 0



Cs. 315 0 0 0 0 0 - -210 -320 -520

10 400 +89 +140 +230 +360 +570 - 0 0 0

Cg. 400 0 0 0 0 0 - -230 -360 -570

10 500 +97 +155 +250 +400 +630 - 0 0 0
0 0 0 0 0 - -250 -400 -630

* [IpenenbHbIC OTKIOHSHHS TIPUBEACHBI JUTs MoJiel aomyckoB cootBeTcTBeHHo K10, K11, K12.

4.2 TodyHocTh (HOPMBI OTACIBHBIX TOBEPXHOCTEH aeranu [6.7.2, 6.1.5, r1. 4.4, 4.7]

Brusanue omxnonenuii popmul u pacnonodicenus nosepxXHocmeti Ha Kayecmeo uz0enuil

TouyHOCTH TEOMETPUYECKUX NTAPAMETPOB AETAJEH XapaKTepU3yeTCsl HE TOIBKO TOUYHOCTBIO
pa3sMepoB €€ JIEMEHTOB, HO U TOUYHOCTBIO (POPMBI M B3aUMHOI'O PAaCIIOJIOKEHUS TOBEPXHOCTEH.
OTtxioHeHus: GOPMBI U PACTIOTOKEHHS MOBEPXHOCTEH BO3HUKAIOT B Ipoliecce 00paboTKH IeTamnei
U3-32 HETOYHOCTH U JeQOpMaluu CTaHKa, MHCTPYMEHTa M MpHUcrnocoOyieHus; aedopmanuu
00pabaThIBAEMOr0 HM3/ENNs; HEPAaBHOMEPHOCTH IIPUITyCKa Ha 0OpabOTKy; HEOIHOPOJHOCTU
MarepHasa 3aroTOBKH U T.II.

B NOABMXHBIX  COEAMHEHUSX O3TU  OTKJIOHEHUS MPHUBOAAT K  YMEHBUICHHUIO
M3HOCOCTOMKOCTH JieTajeil BCJIEICTBUE IOBBIILIEHHOTO YJIENbHOIO JABJIEHHMS Ha BBICTYIAX
HEpOBHOCTEH, K HapyLIEHUIO IUIABHOCTU XOJa, IIyMy U T.1. B HENOABMKHBIX COEIMHEHMSX
OTKJIOHEHUSI (OPMBI W DPACIOJOKEHHS TTOBEPXHOCTEH BBI3BIBAIOT HEPABHOMEPHOCTH HATATA,
BCJIEJICTBUE YEro CHIXKAIOTCA IMPOYHOCTh COEIMHEHMs, TIEePMETUYHOCTh M  TOYHOCTb
LHEeHTpUpoBaHus. B cOopkax 3TH MOrpenIHOCTH MPUBOJAT K HOTPELIHOCTSIM 0a3upoBaHuUs AeTanei
JpyT OTHOCUTENBHO JIpyra, JedopManusM, HEpaBHOMEPHBIM 3a30paM, YTO BbI3bIBAET HAPYIIECHUS
HOpMaJIbHON pabOThl OT/ENbHBIX Y3JI0B U MEXaHMU3Ma B 1I€JIOM; HallpUMep, MOJIIUITHUKY KaueHUs
BECbMa YYBCTBUTENIbHBI K OTKJIOHEHHMSM (OPMBI U B3aUMHOTO PACIOJIOKEHUS MOCAJI0YHBIX
ITOBEPXHOCTEMN.

OtkinoHeHuss (OpPMBI M PACIOJIOKEHUS] TOBEPXHOCTEH CHUXKAIOT TEXHOJIOTHYECKHE
nokasarenu usfaenuid. Tak, OHM CYHIECTBEHHO BJIMAIOT HA TOYHOCTh U TPYJIOEMKOCTb COOPKHU U
HOBBIINAIOT 00BEM MPUTOHOYHBIX ONEPALUi, CHUKAIOT TOUHOCTh M3MEPEHUsS! Pa3MEPOB, BIUSIOT
Ha TOYHOCTh Oa3UpOBaHUS JETaIM MIPU U3TOTOBJIEHUN U KOHTPOJIE.

Jlonycku (GOpMBI M PACHOJIOKEHUs IMOBEPXHOCTEH pPErIaMEeHTHPYIOTCS CIETYIOIUMU
CTaHJapTaMH.

I'OCT 24642-81. Jlomycku (opMbl U pacroyiokeHust noBepxHocTeil. OCHOBHbIE TEPMUHBI
U OIIpEJEIICHHUSL.

I'OCT 24643-81. YucnoBsle 3Ha4€HUS OTKIOHEHUH (POPMBI U B3aUMHOTO MTOJIOKEHHUSL.

I'OCT 25069-81. Heyka3annble 1OITycKH (OPMBI U paCIOIOKESHUS TOBEPXHOCTEH.

I'OCT 2.308-79. VYkazaHue Ha uepTexax [JOMyCKOB (OPMBI M  PACHOJIOKEHHS
ITOBEPXHOCTEMN.

OcHognble nousamus

[Ipu ananmuse TOYHOCTH (OPMBI M OTHOCHTEIHHOTO PACIOJIOKEHHUS SJIEMEHTOB JeTaleit
orepupyrot cieayronmu noustusmu (IOCT24642-81).

HomuHaneHass MOBEpXHOCTh - HAeajbHas TOBEPXHOCTh, pasMepsl U (opma KOTOpoit
COOTBETCTBYIOT 33JIaHHBIM HOMHUHAIBHBIM pa3MepaM U HOMUHAIBLHOH dopme.

PeanbHast moBepXHOCTh - MOBEPXHOCTh, OIPAHUYMBAIONIAS JI€Talb U OTIENAIONIAs €€ OT
OKPYXaIoIIeH Cpeabl.

[Mpodune - nuHUS TEepecedeHHs] TMOBEPXHOCTH C IUIOCKOCTBIO WM C 3aJaHHON
MOBEPXHOCTHIO (CYIIECTBYIOT TOHSTHS PEATHPHOTO W HOMHHAJIBHOTO TMPOQUICH, aHATOTHYHBIE
MOHSITUSIM HOMUHAIIBHOM U pealbHOM MMOBEPXHOCTEH).
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Hopmupyemslii ygactok L - yyacTOK MOBEPXHOCTH WM JMHHUU, K KOTOPOMY OTHOCHUTCS
JOITYCK (DOPMBI, TOYCK PACIOJIOKEHUS WIIH COOTBETCTBYIOIIEE OTKIOHEeHUE. Eciu HopMupyeMbIit
y4acTOK HE 3aJaH, TO [OMYyCK WJIM OTKJIOHEHHE OTHOCUTCS KO BCEH paccMaTpuBaeMoil
MOBEPXHOCTU WM JJIMHE paccMaTpUBAEMOro 3jieMeHTa. Eciin pacnosnokeHue HOpMHUPYEMOTO
y4acTKa He 3a7]aHO, TO OH MOXKET 3aHUMATh JIF000€ pacioioKeHUE B IPE/Iesiax BCEro 3JIeMEHTa.

. Bbazosas oce
PeansHas NosepxHocms — TETEEER R

OmunoHerue om Baszoasill yunuHdp

uunuHdpuyHocmu EFZ

OmumoHeHUe om

_ [punesarowud yunuxdp
coocHoemu EPC

HomuHansHbId uunuxop

Pucynoxk 1

[Ipuneraromas MOBEPXHOCTh - IOBEPXHOCTh, HMewImas (HopMy HOMHUHAIBHON
MIOBEPXHOCTH, COIPHUKACAIOLIASCS C PEAIbHOM MOBEPXHOCTHIO U PACIOIOKEHHAs] BHE MaTepuaia
JIeTald TaK, 4YTOObl OTKJIOHEHHE OT Hee HauboJsiee yJalleHHOM TOYKH pealbHOM MOBEPXHOCTU B
npejienax HOpMUPYEMOro y4acTka UMEJI0 MUHUMAIbHOE 3HaYCHHE.

[Ipuneraromas NOBEPXHOCTh NPUMEHSETCS B KauyecTBE 0a30BOM MpH oOmpeAesieHUuu
OTKJIOHEHUH (OpMBI M pacroyiokeHUs. BMecTo mpuierammero »3jieMeHTa sl  OLEHKH
OTKJIOHEHUH (OpMBI WM PACHOJIOKEHHUs JIOMYyCKAaeTCs HCIOJIb30BaTh B KayecTBe 0a30BOIO
DIIEMEHTA CpPEAHHU DIIEMEHT, HMCEIOIIMN HOMHHAJIbHYIO (OpMYy W TIPOBEICHHBI METOIIOM
HAaUMEHBIIUX KBAJApPaTOB IO OTHOLICHHIO K peanbHOMy. ba3za - snemeHT pgeranu (Wiu
BBITNOJHSIONIEE Ty XK€ (YHKIHUIO COUETaHHE 3JIEMEHTOB), MO OTHOIIEHHIO K KOTOPBIM 3aJaeTCs
JIOMYCK PAcMHoJ0XKEHUsI WIM CyMMapHbII JOMycK ()OpPMBI U PACIIOJIOKEHUS PAacCMAaTPUBAEMOTO
AIIEMEHTA, a TAKXKE OINPEAEISIOTCS COOTBETCTBYIOIINE OTKIOHEHHUS.

Omxknonenus u 0onycKu popmol

OtknonenuneM ¢opmbl EF HazpiBaeTcss oTKIOHEHHE (OpPMBI PEANbHOTO 3JIE€MEHTa OT
HOMMHAJILHOM (POPMBI, OLIEHMBAa€MOE HAaUOOJBIIUM PACCTOSHUEM OT TOYEK PEAbHOTO 3JIEMEHTa
[0 HOpM&JIM K MpWIEraloIieMy 3JIeMeHTy. HepoBHocTH, OTHOcsIIMECs K IIEPOXOBATOCTH
MOBEPXHOCTH, B OTKJIOHEHMsS (opmbl He BKIto4aroTcs. [lpm u3Mepenun (opmbl BIUSHUE
HIEPOXOBAaTOCTH, KaK MPaBUIIO, YCTPAHIETCS 3a CUET MPUMEHEHMS JOCTATOYHO OOJIBIIOTO pajuyca
U3MEpUTENIbHOTO HakoHeuHuKa. [lomyckom ¢opmbl TF Ha3biBaeTcss HamOombliee TOMycKaeMoe
3HaYeHHE OTKIJIOHEHHSI (DOPMBI.

Buowi oonycrose ghopmei

Tabmuua 1. Buasl 1omyckoB, uX 0003HaYeHHE U U300pakeHUE Ha yepTexax

Ne Bun nomycka u ero o6o3nauenue mo FOCT 24642-81 ?IZ;SS :Il::eHHe Ha
1 |momyck umnuuapuunoctu TFZ ol
2 | momyck kpyrioctu TFK o

JOMyCK  MpOoGWIss  TPOJOJIBHOTO  CEUSHHs]  IMIMHAPUIECKON —

3 noBepxHocTu TFP
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4 |momyck TiockocTHOCTH TFE

5 |momyck mpsmosmHeHocTH TFL

YucnoBble 3HaYEHUSI JOMTYCKOB B 3aBUCUMOCTU OT CTEIEHH TOYHOCTH NpuBeaeHbl B ['OCT
24643-81. Bpibop AONMYCKOB 3aBUCHT OT KOHCTPYKTHUBHBIX M TEXHOJIOTUYECKUX TpeOOBaHUU M,
KpOME TOTO, CBsi3aH C JONycKoM pasMmepa. Ilome pomycka pasmepa i CONPSATaeMbIX
MOBEPXHOCTEH OrpaHUYMBACT TAKXKE M JIOOBIC OTKJIOHEHHS (OpPMBI Ha JUITMHE coenuHeHus. Hu
OJIHO W3 OTKJOHEHHH (OpMBI HE MOXKET MNPEBBICUTH JomMycka pa3mepa. Jlomycku ¢opMbl
HA3HAYAIOT TOJIBKO B TE€X CIydasxX, KOT/Ia OHH JTOJKHBI OBITH MEHBIIIE JOITyCKa pa3Mepa.

Ta6muma 3. [Ipumepbl HaHeceHUs T0YCKOB GopMbl U pacnookenus Ha yeptexe mo ['OCT 2.308

-79
IIPUMEP HAHECEHUs JOIYCKa Ha 4YepTexke
nol’OCT 2.308 - 79

JAOITYCK U OTKIIOHCHUC OT MUJIMHAPUYIHOCTHU

n300paskeHue JOIMyCcKa U OTKIIOHEHHS

MpumezaolUs YuUnuHaD

¥ :) T
PV 'r__

I w—— 4

Y ' l\ CMINOHEALE OM LUTURIDLYHO S
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=S
]

EFZ £ 0.01

\ Honyer qunusdpussrocmu TFZ = 0.07
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[Ipumepsl Ha3HAuYeHUS JOMYCKOB (OPMBI, PEKOMECHIYEMBbIC CTCIICHH TOYHOCTH U
COOTBETCTBYIOIIHNE UM CIIOCOOBI 00paOOTKH yKa3aHbl B TAOIUIIE .

OmKnoHeHus u 00Ny CKU PACNOIONHCEHUSL NOBEPXHOCIEU

OTtkiioHEeHHnEeM pacnojokeHuss EP Ha3bIBaeTCs OTKIOHEHHE PEabHOTO PACIIONOKEHUS
paccMaTpuBaeMoOro 3JEMEHTa OT €ro HOMHHAIBHOTO pachojiokeHus. [loJ] HOMUHAIBHBIM
MIOHUMAETCs  PACIIOJIOKEHUE, OMNpeeisieMOe HOMHHAIBHBIMA JIMHCWHBIMA W YIJIOBBIMH
pasmepamu. [l OIIEHKM TOYHOCTH PACIOJIOXKEHHUS TMOBEPXHOCTEH, KaK MPABHIIO, HA3HAYAIOT
0a3pl. JlomyckoM pacroynioKeHHsI Ha3bIBAeTCs Mpeell, OrPaHUYUBAIOIIMIA JOITyCKaeMOe 3HaYCHHE
OTKJIOHEHHS PACIIOJIOKEHHUS TTOBEPXHOCTEH.

[Tone momycka pacronokenus TP - 06macTh B MPOCTPAHCTBE WM 33JaHHOW TIIOCKOCTH,
BHYTPU KOTOPOW JOJKCH HAXOJIUTHCS NPUJICTAIONIMN JJIEMEHT WM OCh, IEHTP, IUIOCKOCTH
CUMMETPUH B Mpejenax HOPMUPYEMOTO ydacTKa, IMIMPUHA WKW JUaMeTp KOTOPOM ompenemnsieTcs
3HAUEHUEM JIOMYCKa, a PACIOJIOKEHUE OTHOCHUTEIBHO 0a3 — HOMHHAIBHBIM PACIOJIOKEHUEM
paccMaTpUBaEMOro JJIEMEHTA.

Buowl oonycxos pacnonoscenus

B rtabnuue npuBeneHbl JOMYCKH, OFPaHUYMBAIONINE OTKIOHEHUS PACIONIOKEHUS MEXIy
LWIMHIPUYECKUMHU U INIOCKMMH NOBEPXHOCTAMU. OIIEHKA BETMYHUHBI OTKJIIOHEHMSI PACIIOIOKEHUS
IIPOU3BOJUTCS IO PACHOJIOKEHUIO TNPUIIETalolIedl IOBEPXHOCTH, IPOBEICHHOW K PpEaJbHOMN
MOBEPXHOCTH; TaKUM 00pa3oM HCKIIOYAIOTCS U3 PACCMOTPEHHUs OTKIOHEHUs ¢opmbl. B rpade
[Tpumeuanus (cMm. Tabi.) ykasaHbl JOMYCKH, KOTOpPbIE MOTYT Ha3HauyaThCs JHOO B palyCHOM,
1100 B AMaMETpPalbHOM BBIpaKeHHsX. IIpn HaHeCeHHMHM ITHUX JOMYCKOB Ha uYepTexkax CledyeT
yKa3bIBaTh COOTBETCTBYIOIINNA 3HAK MEpPE]] YUCIOBBIM 3HAYEHUEM JI0nycKa. UncIoBble 3HAYCHUS
JIOITyCKOB B 3aBUCUMOCTH OT CTETNIEHW TOYHOCTH JaHbI B TaOJIHIIE .

Tabnuua 4. Buasl n1omyckoB, 1X 0003HaYeHHE U U300pakeHUE Ha yepTexax

F|HJ‘IOCKOCTB LWINHAP
BU/]T jomycka | BU/J JIOTTyCKa
pacCIIOJIOKEHU, I'OCT - If [IPUM. [PaCIIOJIOKECHHUS, I'OCT |u306pakeHue [mpum.
24642-81 eHHe 24642-81
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n napasensaoctd TPA 4
g nepneHauKyasspHocta TPR 1
- |naxora TPN =
0
i CUMMETpUYHOCTH TPS = %2
b
napaensHocT TPA A ?%IL?HCHBHOCTH oceii /
1 [TEPTICHIMKY IPHOCTH TPR 1 nepekoca oceir TPAyY /f
E Haxsiona TPN e neprenaukyisspaoctd TPR| L
ﬁ cumMMmeTpruHocTH TPS = %2 nakiona TPN =
M\ no3unonnsit TPP —61}— s, R [coocroctu TPC O s, R
’ mo3uonHsIil TPP —$— s, R
nepeceuenus TPX X T, T/2

Tabnuua 5. YpoBHU OTHOCHUTENIBHOM F€OMETPHUUECKOM TOUHOCTH U COOTBETCTBYIOIUE UM CTEIIEHH
TOYHOCTH (POPMBI IMIMHAPUIESCKUX MMOBEPXHOCTEH 2

KBanurersl JI0IyCcKa | YpOBHHU reomerpuueckoil | CTeneHn TOYHOCTH MO TabI.
pasmepa TOYHOCTHU I'OCT 24643-81
4 A 3
B 2
C 1
5 A 4
B 3
C 2
6 A )
B 4
C 3
7 A 6
B 5
C 4
8 A 7
B 6
C 5
9 A 8
B 7
C 6
10 A 9
B 8
C 7
11 A 10
B 9
C 8
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12 A 11
B 10
C 9

Cymmapnvie 00nycku u OMKIOHEHUsL YOPMbL U PACNOTIOHCEHUSI NOBEPXHOCMEU.

CyMMapHbIM OTKJIOHeHHEeM ¢opMmbl u pacrosiokeHusi EC Ha3piBaeTcs OTKIOHEHHE,
SIBIISIOIIEECS] PE3YyJIbTATOM COBMECTHOTO TIPOSIBJICHHSI OTKJIOHEHUS (OPMBI M OTKJIOHEHUS
PAacCIIONIOKEHHS PACCMATPUBACMOI TOBEPXHOCTH MJIM PACCMAaTPUBAEMOTO TIPOQHIIST OTHOCHTEIHHO
0a3. [Tone cymmapHoro momycka GopMbl U pacnosiokenus 1 C - 3To 0061acTh B TPOCTPAHCTBE HITU
Ha 33/JIaHHOW TMOBEPXHOCTH, BHYTPH KOTOPOW JOJDKHBI HAaXOIHWTHCS BCE TOYKH pPEATbHOM
MOBEPXHOCTH WJIM PEANTBbHOTO Mpoduis B mpeaenax HOPMHUPYEMOrO ydacTKa. DTO TOJE€ UMEeT
3aJJaHHOC HOMHHAJIBHOE ITOJIOKEHHE OTHOCHUTEIIBHO 0a3.

Ta6nuua 6. Buibl cyMMapHBIX JOMYCKOB, X 0003HAYCHUE U N300paKEHHUE Ha YePTEeKaxX
No BHI nomycka u ero obo3znauenue mo FOCT 24642-81 nzo0pakeHre Ha YepTEexKe

1 noryck TopreBoro ouenust TCA /
2 JIOIyCK ToNHOTO TopieBoro ouenus TCTA Z/
3 nomnyck panuainbHoro 6uenust TCR /
4 J0MyCK nosiHOTro paauansHoro ouenus TCTR Z/
S) JOTyCK OMeHus B 3aaHHOM Hanpasienun 1CD /
6 nonyck (popMsl 3a1anHoro npoduis TCL N
7 nomyck (popmel 3amanaoil moBepxuoctu TCE £

UucnoBbie 3HaYSHHS TOMYCKOB (DOPMBI, IOMYCKOB PACIOJIOKEHUS M CYMMAapPHBIX JTOMTYCKOB
(GhOpMBI U PACTIONOKEHHS TTOBEPXHOCTEH JTOKHBI COOTBETCTBOBATh YKAa3aHHBIM B Ta0.7.

Tabnuma 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 nezagucumvle 00Ny CcKu

Jlorycku pacmoioxeHus: Wik (GopMbl MOTYT ObITh 3aBHCHUMBIMH HWJIM HE3aBUCHUMBIMHU.
3asucumvlii 0onyck — 3TO JIOMYCK PacIoNoXeHus WK (GOpMbI, yKa3blBaeMbIii Ha UepTeXe B BUJIE
3HAYEHMs, KOTOpPOE JIOMYCKAeTCs NPEBHINIATh HA BEIMYMHY, 3aBHUCAIIYI0 OT OTKJIOHEHHS
JEHCTBUTENBHOTO pa3Mepa pacCMAaTpUBAaEMOro  JJIEMEHTa OT MaKCUMyMa Marepuaia.
3aBUCHMBIN JIOMYCK - IEPEMEHHBIN JIOMYCK, €r0 MUHUMAJIbHOE 3HaUeHHE YKa3bIBA€TCS B UEPTEKE
U JIOMYCKaeTCs MPEBBIIATh 32 CUET U3MEHEHHS pa3MepOB pacCMaTpPUBAEMbIX JIEMEHTOB, HO Tak,
4yTOOBI UX JUHEWHBIE pa3Mepbl HE BBIXOJIWIN 3a MpeAesbl MPeANUCaHHbIX JOMYCKOB. 3aBUCUMbIE
JOTYCKU PAcIOIOKEHHs, Kak TpaBUio, Ha3HA4alOT B TeX Cllydasx, Korja HE0OX0IuMO
o0ecrieuynTh COOMPAEMOCTh JIeTaliell, COMPSATAIOUIMXCS OAHOBPEMEHHO IO HECKOJIbKUM
MOBEPXHOCTAM. B OTHENbHBIX cCllydasx NpHU 3aBUCHUMBIX JIOMYCKaX HMEETCS BO3MOXKHOCTb
HepeBecTH JeTalb M3 Opaka B TOAHBIE IyTEM JOMOJHHUTEIbHONH 00pabOTKH, Hampumep,
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pa3BepTbIBaHHEM OTBepcTHH. Kak mpaBuio, 3aBUCHMBIE JOIYCKH PEKOMEHyeTCs Ha3Ha4yaTh UL
TEX OHIIEMEHTOB JeTalieil, K KOTOPBIM TMPEIbSIBIAIOTCA TOJBKO TpeOOBaHHs COOMPaEeMOCTH.
3aBUCUMBIE JONYCKH OOBIYHO KOHTPOJIMPYIOT KOMILJIEKCHBIMH KalnOpaMH, KOTOpBIE SIBISIOTCS
OPOTOTHIIAMU COTPATAEMBIX JeTajeid. DTH KaluOpbl TOJIBKO NPOXOAHBIC, OHM TapPAHTUPYIOT
OecripuroHouHyo cOopky uznenuil. [Ipumep Ha3zHaueHUs 3aBUCUMOTIO JIOITyCKa MPUBEIEH Ha PHUC.
2. bykBa M moka3bIBaeT, 4TO JOMYCK 3aBHCHUMBIH, a CIIOCO0 YKa3aHHUsS - YTO 3HAUYEHHUE JIOIyCKa
COOCHOCTH MOYKHO IIPEBBIIIATH 33 CYET U3MEHEHUS pa3MepOB 000UX OTBEPCTHM.

Mpedensros omiTaHeHus
oM COOCHOCIU, YKa3anH0e
Ha vepmeme EPCmn = 0.005 Haubonsiuse mpedansHos omrmToHS-

& oo / \Hue QI COOCHOCITIY EPC may= 0.0325
o @ 220323
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) 0,01 PeanpHad ock
@ 2ot 0053 0.5T1 = 0.0165 0.043| N\ 0.0215¢ omsepemun 1

1 I
J 1 ?
l = 7

[r T

NN

! | '
o | mgtae =10 |[0.5T2=0.011 gomt)
O)|z0.01a[A0) ! 0.022
2 10.022
a) 6) 8

N3 pucyHka BUAHO, YTO TPH BBINOJIHEHUH OTBEPCTHI C MHUHUMAIBHBIMH pa3MepaMu
npe/ieIbHOe OTKJIOHEHHE OT COOCHOCTH MOKET ObITh He Oojee. Ilpu BBINONHEHWH OTBEPCTUH C
MaKCUMaJIbHO JIOMYCTUMBIMU pa3MepaMy 3HAYCHHE MPEIETHbHOTO OTKJIOHEHUS COOCHOCTH MOKET
ObITh yBenu4yeHo. Hanbounbliee npeaenbHoe OTKIOHEHNE PACCYUTHIBAETCS 0 hopmyIie:

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

JInst 3aBUCUMBIX JIOITYCKOB BO3MOKHO Ha3HAUEHHE B UYEPTEXKAX HUX HYJIEBBIX 3HAUYCHMI.
Takoi cmoco0 yka3aHUs JOMYCKOB O3HAYAeT, YTO OTKJIOHEHMS JOMYCTUMBI TOJBKO 32 CUET
MCIIOJIb30BaHUS YaCTH JOIYCKA Ha pa3Mep 3JIEMEHTOB.

HezaBucumplit A0MyCK - 3TO JOMYCK PACIOJNIOXKEHUS WM (POPMBI, YHUCIOBOE 3HAUCHHE
KOTOPOr0 TOCTOSSHHO JJIsi BCE COBOKYIIHOCTH JETajled W HE 3aBUCUT OT JIEUCTBUTEIBHBIX
pa3MepoB paccMaTpUBAaEMbIX TOBEPXHOCTEH.

Vkazanue oonyckoé ghopmvl u pacnonosicenus nogepxHocmell Ha Yepmedtcax

1. Honycku (popMbl U pacrosioKeHHs MOBEPXHOCTEH yKa3bIBalOT Ha YepPTekKaxX yCIOBHBIMU
0003HaYeHUSIMH. YKa3zaHHWE€ JIOMYCKOB (OpPMbI U pACHOJOKEHUS TEKCTOM B TEXHHUYECKHUX
TpeOOBaHUAX JJOMYCTUMO JIMIIb B TE€X CIIydasix, KOTJa OTCYTCTBYET 3HAaK BHJIa JIOITyCKa.

2. llpu ycnoBHOM o0003HAYeHMM JlaHHBIE O JOIMycKax (OPMBI U PACIOIOKEHHS
MIOBEPXHOCTEHN YKa3bIBalOT B MIPSMOYTOJIbHOM paMKe, pa3/IelIeHHON Ha yacTH (puc. 1):

* B IIEPBOM YaCTH — 3HAK JIOMyCKa

* BO BTOPOHl 4YacTH — YHUCIIOBOE 3HAYEHHE JOINYyCKa, a MPU HEOOXOTUMOCTH U IJIUHY
HOPMHUPYEMOTO yJacTKa

* B TPEThEH U MOCIEAYIONNX YacTsIX — OyKBeHHOEe 0003HaueHue 0as;

4. PaMKy pekOMeHAyeTCs BBIIIOJIHATH B TOPU30HTAIBHOM MOJ0KeHuH. [lepecekars pamky
JIOITyCcKa KaKMMH-THOO0 JIMHUSAMH HE JI0ITYCKaeTCsl.
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5. Ecnu nomyck OTHOCHTCA K OCH WIM K IUIOCKOCTH CUMMETPHH, TO COECIUHMTENbHAs
JMHUS JTOJKHA OBITh MPOJODKEHUEM pa3MepHoil muHuu (puc. 2, a). Ecnu ke oTKIOHeHHe MU
0a3a OTHOCATCA K HOBEPXHOCTH, TO COEIMHUTENbHAS JIMHUSA HE JOJKHA COBIAIaTh C Pa3MEPHOM.

6. Ecu pa3mep aneMeHTa yke yKaszaH, pa3MepHas JIMHUS JOJDKHA ObITh O3 pazMmepa, U ee
paccMaTpUBAIOT KaK COCTABHYIO YaCTh YCIIOBHOI'O 00O3HAYEHHUS JOIYCKa.

7. UucnoBoe 3HA4YEHHME [JOIYCKa JEUCTBUTEIBHO I BCEH ITOBEPXHOCTU WM JUJIMHBI
3JIEMEHTA, €CJIM HE 3aJ]aH HOPMHUPYEMBIH y4acTOK.

8. Eciu 111 oHOTO 37€MeHTa Heo0X0AUMO 3aJaTh ABa pa3HbIX BUJA JOIMYCKa, TO PaMKU
JIOITyCKa MOKHO OOBEAMHATH M pacliojlaraTh MX TakK, Kak IOKa3aHO Ha puc 2. ba3el 0003HauaroT
3aUE€PHEHHBIM TPEYTOJbHUKOM, KOTOPBIM COEIMHSAIOT IPU IOMOIIM COECIUHUTENIBHON JIUHUM C
paMKOH JI0IyCcKa MJIM paMKOH, B KOTOPOH yKa3bIBatOT OyKBEHHOE 0003HaYeHHe 0as3bl.

10. Eciu HeT HEOOXOOMMOCTH BBIACTATh Kak 0a3y HH OAHY M3 TOBEPXHOCTEH, TO
TPEYTOJIbHUK 3aMEHSIOT CTPEIKOM.

11. JluneliHble M YIJIOBBIE pa3Mepbl, OINPEAENAIOINE HOMHHAJIBHOE pPAaCIOI0KEHUE
JJIEMEHTOB, OrPAaHUYMBAEMBIX [JONYCKOM pACIHOJOXKEHHUs, YKa3blBalOT Ha 4YepTexkax B
IPSIMOYTOJIBHBIX paMKax.

12. Ecnu gonyck pacnosoxeHus uiu GopMbl He YKa3aH KaK 3aBUCHMBIH, TO €ro CUYMTAIOT

HC3aBUCHUMBIM.
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* T[OCIIE YHCIOBOTO 3HAYEHHUs JIOMyCKa, ©€CJIHM 3aBHCHMBIA JIOMYCK CBSI3aH C
NeMCTBUTENIBHBIMU Pa3MEPaMU PacCMaTPHUBAEMOTO JIEMEHTA,

* mociie OyKBEHHOTO 00O3Ha4YeHHUs1 0a3bl WM 0e3 OyKBEHHOro 00O3HAuUeHUs B TPEThEH
YacTH pPaMKH, €CIM 3aBUCHMBIM JIOIyCK CBSI3aH C JACHCTBUTEIBHBIMH pa3MepaMu 0a30BOTO
JJIEMEHTA;

* [IOCJIE YHCJIOBOTO 3HAUEHHs JOMycKa M OyKBEHHOro o0o3HaueHus 0a3pl win 0e3
OyKBEHHOT0 O00O03HAuUECHHMsI, €CJIM 3aBUCHMBII JIOMYCK CBSI3aH C JCHCTBUTEIBHBIMH pa3zMepamMu
paccMaTpUBaeMOro u 6a30BOTO 3JIEMEHTOB.

Honycku ¢hopmul u pacnonosicenus nogepxrnocmeii oemaneii N0OO NOOWUNHUKY KAYEHUS.

B Hacrosee BpeMst OAIINUITHUKYA Ka4€HUs SIBJISIOTCS OCHOBHBIM BHJIOM OIIOP B MAIlIMHAX.
B a70ii cBsi3u 0co0oe 3HaYCHHME MPHOOpPETAET ONTUMAIIBHBIA BHIOOpP IOIYCKOB PaCIIOIOKEHUS
MIOBEPXHOCTEH, MPEIHA3HAYEHHBIX [UIsl YCTAHOBKM IOJUIMITHUKOB KadeHUs. B3auMHbl mepexoc
BHYTPEHHEr0 U HApYyKHOTO KOJIEL IOJIIMITHUKOB BbI3bIBAET IOSBICHUE JOMOJIHUTEIBLHOTO
COIIPOTHUBJIEHUS BpallleHUIO Baja. YeM Oouible 3TOT MEpeKoc, TeM OoJiblle NOTEPU IHEPIUU U
MEHBIIIE CPOK CIIy>)KObl MOAMUINHUKOB. CyMMapHbI yrojll B3aUMHOIO IE€peKoca KOJel|
noJmunHuKa (puc.3) B 00IIEM cilydyae COCTOMUT U3 psiia yIJIOB, BBI3BAHHBIX OTKJIOHEHUSMU
pacrosioxeHus: 0a30BbIX JIEMEHTOB JETaJeH:

0= =01+02+03+04 +05
rae 0z — cymMMapHbIi TOMYCTUMBIA yrojl B3aMMHOTO IepeKoca KoJell MOAIIMITHUKOB KaueHus,
peKoMeH1yeMble 3HaueHus yria, ycranosiaeHHble [OCT 3325-85.

01 — yron, BbI3BaHHBIN OTKJIOHEHHWEM OT COOCHOCTH IIOCAJOYHOM IOBEPXHOCTH Baja
OTHOCUTEJIbHO 0011eH ocu;

0 2 — yrou, BeI3BaHHBIN OTKJIOHEHUEM OT HEPIEHANKYJIIPHOCTH 0Aa30BOT0 TOpLA Bajla WM
JeTajel, yCTaHOBJICHHBIX Ha HEM, OTHOCUTEJIbHO OOIIeH OCH TOCaI0UHBIX IOBEPXHOCTEN Baa;
JIOTYCTUMbIE 3HAUEHUs yIJla U COOTBETCTBYIOLINE €MY TOPLIOBbIe OMeHuUs, yctaHoBiIeHHble [OCT
3325-85

0 3— yrom mpormba NMHMM Baja TOJ JCHCTBHEM HArpy3kd); 3HAYEHHE yTia
paccUUTHIBAETCS 0 COOTBETCTBYIOLUM (hopMyiam;

0 4 — yros, BbI3BaHHBIM OTKJIOHEHHEM OT COOCHOCTH IOCAJOYHOM MOBEPXHOCTH OTBEPCTHS
OTHOCUTEJIbHO 001IIel 0CH OTBEPCTHUH;

0 5 — yro, BbI3BaHHBIA OTKIIOHEHHEM OT MEPHEHIUKYISIPHOCTH 6a30BOro Topla Kopiyca
OTHOCUTEJIBHO O0IIeil OcH; JAOmycKaeMble 3HA4€HUs yria U COOTBETCTBYIOIIME €My TOPIIOBbIE
ouenusi, ycranosieHHsie [OCT 3325-85
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B oOmem ciay4yae CHHTE3 MOTPEUIHOCTEH JTOJDKEH NMPOBOIUTHCS, OE3YCIOBHO, C yYETOM
BEPOSITHOCTH BO3HUKHOBEHHUSI IPUYHH, BBI3BIBAIOIINX MEPEKOCHI y KOJEI MOIIIMITHIKA KaueHUsI.
Ho cnoxeHne Bcex yrioB BEpOSTHOCTHBIM METOJIOM HE OINPaBJaHO, TAK KaK NPU BPALICHUH BaJia
NePEeKOC BHYTPEHHETO KOJIbIIa OIINITHIKA B PE3yJIbTaTe OTKIIOHEHHUSI OT COOCHOCTH III€eK Baja B
K@)XJIbIi MOMEHT BPEMEHHM MOXKET KaK CKJIJbIBaThCS C OCTAIBHBIMH IOTPEIIHOCTSMH, TaK U
BBIYUTATHCS.

Mexny yrimamu mnepekoca KOJel IMOJIIMIHWKA M COOTBETCTBYIOUIMMHU IPEASTbHBIMU
OTKJIOHEHUSIMH Y JIeTalell CyIIEeCTBYeT ONpeAesieHHas 3aBHCUMOCTh. Hampumep, OTKIOHEHHS OT
COOCHOCTH pacCUMTHIBAIOT HAa OCHOBAaHMM T'€OMETPUYECKUX MOCTpoeHui. CBsA3b Mexay
TOPLOBBIMM OWEHUSMU U BbI3bIBAEMBIMH HMHU yrjamMu mnepekoca ® 2 u 0 S 06onee cioxHas,
MO3TOMY 3TH 3HAYEHMS PACCUUTAHBI IO PEKOMEHIALUSIM.

Tabnuna 8. CBsA3b MEXy TOPIIOBEIMUA OMEHUSIMH U BBI3BIBACMBIMH UMH YTIIAMH ITEpeKoca
JIOTIYCK TOPIIEBOT0 OueHusi, He Oomee

KJIaCC TOYHOCTH IMOJUIMITHHUKA
JA0ITYCK HOMUHAJIBHBIX TUAMETPOB BaJIOB d, MM

6
ouenne As, MKM yroi @z ouenne As, MKkM yroi @2

coitre 18 no 30 21 13

1.50' 1.10'
coitre 30 go 50 25 16
caoitre 50 go 80 30 19

0.75' 0.40'
ceoitre 80 go 120 35 22

JIOTYCK TOPIIEBOTO OueHusi, He Oolee

KJIaCC TOYHOCTH IMOJUIMITHHUKA
JA0ITYCK HOMUHAJIBHBIX TUAMETPOB BaJIOB d, MM 0

6
ouenne As, MKkM yroi ®s ouenne As, MKM yroi Os
caimre 30 mo 50 39 25
1.50' 1.10'
caimre 50 mo 80 46 30
crimie 80 mo 120 54 1.100 35 0.50'
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ceoime 120 go 180 63 0.90" 40 0.45'
ceoime 180 no 250 72 0.85" 46 0.40'

Ha kauyectBe paboThI MOJIIUITHUKOB CKA3bIBAIOTCSA OTKIOHEHHsI (POPMBI TOPOKEK KaueHHUsI
KOJIELl, KOTOPbIE KONUPYIOT HEPOBHOCTH IOCAJOYHBIX MOBEpXHOCTEN Baja U Kopmyca. C 1einbto
OFPaHMYEHHUS OSTOrO0 BIMAHUSA CTAHAAPTOM YCTAHABIMBAIOTCA JKECTKHE TpeOOBaHUS K
LWIMHJIPUYHOCTH TOCAJ0YHBIX MOBEPXHOCTEH Baja M Kopmyca. Jlius MOAIIMIHUKOB KJIACCOB
ToyHOCTH 0 M 6 JOMYCK KPYIJIOCTM M JOMYCK MNPOQUIIA HPOJOJIBHOIO CEYEHUs HE JOJIKEH
npessiiath 1T/4, rae I'T - gomyck pasmepa nocaouHoi MOBEPXHOCTH BaJla MIIH OTBEPCTHS.
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