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Tema 1. SIBjieHHMe paccesiHUA MOKa3aTeJIell Ka4eCcTBA U31eJINid
1.1 Pazmep Kak cpeJcTBO ONMUCAHUS KOHCTPYKTHUBHOI GOpMBI 1eTajIu

MamuHoCTpouTEIbHAs NPOMBIIUICHHOCTh HAlled CTpaHbl BBIITYCKA€T OTrPOMHOE
pPa3IMYHBIX MAIlMH M MEXAHU3MOB Ul HAapOJHOIO XO35MCTBA. BakHeHIIEH NpeanoChUIKOM,
oOecrieunBaroield 3KOHOMUYHOCTh IPOMU3BOJICTBA U HDKCIUIyaTallMI0 MAallWH, MEXaHU3MOB H
npuOOpoOB C MHUHHUMAaJIbHBIMH NIPOCTOSMM, a TaKK€ YCKOPEHHE HX PpEMOHTA, SBISIETCA
B3aMMO3aMEHAEMOCTh JeTajeil. [oToBble peTanu, KOTOpblE MOXXHO HCIOJIb30BaTh 0e3
JOTIOTHATEIIFHOW 00pa0oTKH (MPUTOHKU) MPH COOPKE y3JIa WIIM MAIUHBI, a TaKKe ISl 3aMEHBI
W3HOLLEHHBIX JeTajleld, Ha3bIBAalOTCS B3aMMO3aMEHsIeMbIMU. B3anMo3zameHseMOoCTh Jeraneit
UCKIJTIOYAeT HeOOXOAMMOCTD TPYIOEMKON pabOTHI IO MPUTOHKE JIETAJICH MPH MOHTAXe, MO3BOJISET
oOecrieunBaTh BBICOKME TeMIbl CcOOpkM Ha KoHBeiepe. Kpome Toro, B3ammoszameHsieMble
3aroTOBKHM JieTanieil mpu oOpaboTKe JIErKO yCTaHaBIMBaTh B Ipucrocobienus. M3rotosienue
3aMacHbIX 4YacTed A pa3MYHBbIX MAIlUH, CTAaHKOB, TPAaKTOPOB, KOMOalHOB, aBTOMOOWIIEH,
CaMOJIETOB M Jp. MO3BOJIIET PEMOHTHPOBATh MAIlIMHBI B IIOJIEBBIX YCIOBMSX, B JIECY, 4 TAKXKE B
m000l MacTepcKoll mpu Malioil 3aTpare BpeMeHU. B3anmo3ameHseMOCTh cTaja OCHOBOM He
TOJIEKO TTIOTOYHOW COOPKH, HO M HEOOXOTUMOW MPEANOCHUIKOW KOMIUIEKCHON MEXaHH3aIuH |
aBTOMAaTHU3alUuy LIEXOB U 3aBOJIOB.

Kaxnas pnerans B pa3nuyHbIX MalIMHAX M MEXaHU3Max MMEET OIpe/IeJICHHOE
(yHKIIMOHAJIbHOE Ha3HAYEHUE U T€OMETPUUECKHE TapaMETPhI JIEMEHTOB JIeTalleld, 0COOEHHO TeX,
KOTOpbIE HaXOJATCS BO B3aMMOJCHCTBUU APyl C JAPYrOM, WIParOT BaXKHEUIIYKO poOJib B
UCTIOJTHEHUH BO3JIOKEHHBIX HA HUX (yHKIMH. ['eomeTpuyeckue mapaMeTpbl JIEMEHTOB JIeTalleit
ONPENENA0T CO3JaTeIM MEXaHU3MOB M MAlllMH MCXOJs W3 HAa3HAUYeHHUs AEeTalled U Ha OCHOBE
pacyeToB pa3IMYHOrO XapakTepa U Pe3yJbTaTOB dKCIIEPUMEHTANIbHBIX UccieqoBaHui. CreneHb
BO3MOXXHBIX, C TOYKHA 3pEeHHS pPAOOTOCHOCOOHOCTH KAaXKIAOW JeTand, OTKIOHEHUU ee
T€OMETPUUYECKHUX IMapaMETPOB OT 3aJaHHBIX ONPEIEISET KOHCTPYKTOp. ECTecTBEHHO, YTO OJHU
AJIEMEHTHI JieTaniell TpeOyeTcs BBINOJIHMTH 0ojee TOYHO, YeM JpYyrue B COOTBETCTBUU C HX
Ha3HayeHHeM. B To ke BpeMsi M3BECTHO, YTO aOCOJIIOTHO TOYHO HM3TOTOBUTH I€OMETPHUYECKHE
AJIEMEHTHI JleTalld HEBO3MOXKHO BCIIEACTBHE IIEJIOTO psAa IMPUYUH, CBOMCTBEHHBIX JIIOOOMY
TEXHOJIOTMYECKOMY ITPOILIECCY.

Paszmep - uyuncrnoBoe 3HaueHWE JHWHEWHOW BENWYHMHBI (IMaMeTpa, JJIUHBI U T.I.) B
BbIOpaHHBIX €IMHUIAX H3MepeHus. Jlpyrumu cioBamH, TIOJA pa3MepoOM KOHCTPYKTHBHOIO
AJIIEMEHTA JIETAIM MOHUMAIOT PACCTOSTHUE MEXAY JBYMS XapaKTEPHbIMH TOYKAMH 3TOTO 3JIEMEHTA.
Pa3mep KOHCTPYKTHBHOTO 3JIeMEHTa (Jajiee MpocTo "syeMeHTa"), YCTaHOBIIEHHBIM U3MEPEHUEM C
JIOTTYCKaeMOW IOTPEIIHOCThIO, HA3bIBAIOT IEHCTBUTENIBHBIM pa3MEpOM. OJTO pa3Mep, KOTOPBII
BBISIBIIICTCS DKCIIEPUMEHTAIBHBIM ITYTEM, T.€. H3MEPEHUEM, U HA3bIBACTCA JICHCTBUTEIIBHBIM, €CITU
OH BBISIBJIEH C JOIYCTUMOM MOTPEIIHOCTBIO, KOTOpasi ONpEesIeHa HOPMAaTUBHBIMU JJOKYMEHTaMH.
Cnenyer OTMETUTH, YTO JEHCTBUTENBHBIM pa3Mep HaxoIAT B ciydyasix, Korga Tpelyercs
OTIpPEeNIeIUTh COOTBETCTBHE Pa3MEpPOB 3JIEMEHTOB JETaIM YCTaHOBJIEHHBIM TpeGoBaHusM. Koraa
’Ke Takue TpeOOBaHUs HE YCTaHOBJIEHBI U U3MEPEHUS MPOBOJIAT HE C IIEJIbI0 MPUEMKHU MPOTYKIIIH,
TO BO3MOYKHO MHCIIOJIb30BAHME TEPMHUHA WM3MEPEHHBIM pa3Mep, T.e. pa3Mep, IMOJIYyYEHHBIH B
pe3ynbpTaTe u3MepeHuil. B mro00oM ciydae morpenrtHocTh U3MEPEHU BEIOMPAETCS B 3aBUCHMOCTH
OT IIOCTABJICHHOM LIEJIM U3MEPEHU M.

HctnHHBIA pa3Mep - pa3Mmep, NOJYYEHHBIM B pe3yibTaTe HM3rOTOBICHHS W 3HAYCHHE
KOTOpOr0O HaM HEW3BECTHO, XOTS OH M cymecTByeT. K 3HaHWMI0O MCTMHHOIO pa3Mepa Mbl
npuOIMKaeMcsi 10 Mepe TOBBIIMIEHUS TOYHOCTH H3MEpPEHUH, MOITOMY IOHATHE «WCTUHHBIN
pasMep» 4acTo 3aMEHSIOT TOHATHEM «IEUCTBUTENbHBINA pa3Mepy», KOTOPhIH OJM30K K HCTUHHOMY
B YCJIOBHUSX TIOCTaBJICHHOW menu. JleWCTBUTENbHBIM pa3Mep TOTOBOM JeTanu Bceraga Oyner
OTIIMYAThCA OT YKAa3aHHOIO Ha 4YepTeke pasMepa (HOMUHaIbHOro). [Ipmuem BenmumHa 3TOTrO
OTKJIOHEHHsI OyleT 3aBHCEThb OT METOAAa W3TOTOBJIEHHUS JeTalH, TUIAa H3MEPUTEIHHOIO
WHCTPYMEHTA U KBaTHPHUKAIUU padbodero. PasHOCTh MeXIy HOMHUHAIBHBIM H JICHCTBUTEIHHBIM
pa3MepaMH HE MOXXET MPEBBIIATH OINPEICICHHONW BEJIMYMHBI, TaK KaK B IMPOTUBHOM CIydae
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HeoOxouMa OyJieT TOoMoNHUTeNbHas 00paboTKa Basia (eciy, HalpuMep, I1aMeTp CONpAraeMoro ¢
HUM OTBEPCTHS CIUIIKOM MaJjl) WJIM 3TOT BaJl BOOOIIE HEJb3s1 OYIET UCITOIh30BaTh (€CIH JUAMET]
COIPAraeéMOro ¢ HUM OTBEPCTHUS CIUIIKOM BeNUK). [loaToMy A onpenenenys rpaHull pasmMepos,
MOJIyYEHHBIX B pe3y/ibTaTe 00paObOTKU YCTaHOBJICHBI PE/IEIbHBIE Pa3MEPHI.

[IpenenbHble pa3Meppl - JBa MPEAEIbHO JOMYCTHMBIX pa3sMepa 3JIEMEHTa, MEXIy
KOTOPBIMU JOJKEH HaXOIUTHCA (WM OBITH UM PaBHBIM) JCHCTBUTENBHBIN pa3mep. Kak BugHO U3
oIpezesieHus, pa3Mep ITOJHOrO 3JIEMEHTA JETalU 3a/1al0T ABYMs MPEJEIIbHBIMU 3HAUYEHUSMU, [IPU
KOTOPBIX OH JIOJDKEH MPAaBWJIBHO BBINOJHATH CBOM (PYHKIMH. OTH pa3Mepbl Ha3bIBAIOT
HanOOJBIIM TPEACTbHBIM pa3MepoM (HauOOJBIINN IOMYCTUMBIA pa3Mep 3JIeMEHTa JCTalu) U
HAaUMEHBIIUM NPECIbHBIM pa3MepoM (HAUMEHBIIUN JOMYCTHUMBIA pa3Mep 3JEMEHTa AETaju).
Takum 00pazom, ycTaHaBIMBaTh (HOPMHPOBATH) TOYHOCTh pa3Mepa - 3TO 3HAYUT YKa3aTh JBa €T
BO3MOXKHBIX (JOIYCKaeMbIX) MPEAETbHBIX 3HAUCHHUS.

HomunanbeHblil pasmep - pa3Mep, OTHOCUTEIBHO KOTOPOTO OIPEAEISIOTCS OTKIOHEHUS.
HomunaneHblil pazmep ompezensercss KOHCTPYKTOPOM B pPe3yibTaTe PacyeTOB HA MPOYHOCTD,
KECTKOCTb, IPU OINpeAe]eHUH TadapuToB W T.JA. WIM C YYETOM KOHCTPYKTUBHBIX H
TEXHOJIOTHYECKUX COOOpaKeHMl. ODTOT pa3Mep YKa3bplBaIOT HAa 4YEpTEeXKE M OH SBIACTCS
HOMUHAIBHBIM. OH OOBIYHO YKa3bIBAETCSl HA YEPTEIKE HENBIMUA YUCIAaMH MIJUTUMETPa, HO HHOTa
BCTPEUAIOTCS U JI0JIM MUJUTUMETpA.

JUisi TIOBBIIICHUSI SKOHOMUYECKOH (PPEKTHBHOCTH MPOU3BOACTBA OrpaHHMYUBAIOTCS. {7t
TaKUX 3HAYCHUN pa3MepOB LIEHTPATM30BAHHO HANAKEH BBIYCK PEXYIIUX (CBEPJ, Pa3BEpPTOK,
¢dpe3 u T.1.) 1 U3MEPUTEIBHBIX CPEACTB (KOHTPOJIBHBIX KaTHOPOB - MPOOOK, KoJel, cKoO U T.1.).
Bo BceM Mupe CyIecTBYIOT OrpaHMYEHHS Ha HCIOJb30BaHHWE 3HAUEHUN pa3MEpoB, KOTOPOE
3QJI0)KEHO B TIOHATHS IPEINOYTUTENIbHBIX YHCEN PAJOB NPEANOUYTUTENBHBIX YHCET, T.€.
CTaH/JapTU30BaHbl 3HAYEHUS, 10 KOTOPBIX HAJI0 OKPYIJISTh pacueTHbIE 3HAUCHHUA. Takoil moaxon
AT BO3MOYKHOCTb COKPAaTUTh KOJMYECTBO THUIIOPA3MEPOB JETaled M y3JI0B, KOJIMYECTBO
PEXYILEr0 HMHCTPYMEHTAa W JPYrOM TEXHOJOTMYECKOM W H3MEPUTENBHOM OCHACTKH. Psnpl
IPEIIOYTUTENbHBIX YHMCET OJMHAKOBHI BO BCEM MHpPE M MPEACTaBISAIOT COOOW 4JIEHBI
reOMETPUYECKUX TMPOrPeccCHil cO 3HaMEHATeNsIMH, KOTOpble NMpuOIM3uTensHO paBHbl 1,6; 1,25;
1,12; 1,06. Otu psaasl yemoBHO Ha3BaHbl RS5; R10; R20; R40. HomMuHanbHbIC 3HAYCHHMSI JIMHEWHBIX
pa3smMepoB OepyT M3 YKa3aHHBIX PSAJOB MPEINOUYTUTENBHBIX YHCEN C HEKOTOPBIM OKPYTJICHHEM.
Hamnpuwmep, o RS (3Hamenarens 1,6) npuaumaroT 3Hauenus u3 psga 10; 16; 25; 40; 63; 100; 160;
250; 400; 630 u T.1.

OTkJ0HEHHUE - anredpanyeckas pa3sHOCTh MEX]ly COOTBETCTBYIOUIUM (IIPEAEIbHBIM WU
JEHCTBUTENIBHBIM) Pa3MEPOM M HOMUHAJIBHBIM pa3MepoM. I1oaTomy nmox oTkIoHEHHEM clenyeT
MOHMMATh BEJTMYHMHY BO3MOYKHOTO UJIU IEWCTBUTEIBHOIO OTINYHS paCCMAaTPUBAEMOro pa3Mepa OT
HOMUHAJIBHOTO pa3Mepa NP1 HOPMUPOBAHUU TPEOOBAHHM K TOUHOCTH WJIM MO pe3yibTaTam
U3MEPECHU.

[Tockonbky pa3smep MOXeT ObITh Kak OOJbIlle, TaK M MEHBIIE HOMMHAJIBHOTO, IPH
HOPMHUPOBAHUU TPeOOBaHUII K €ro TOYHOCTU HCIOJIb3YIOT TEPMHHBI «BEPXHEE» U «HUKHEE)
OTKJIOHEHUs. BepxHee oTKkIOHeHHe - anreOpauyeckas pa3HOCTb MEXIYy HaUOOJIBIINUM
npelelbHBIM pa3MEpPOM U HOMHHAJIBHBIM pa3MepoM. HukHee OTKIIOHEHHME - anredOpanmdeckas
pPa3HOCTb MEXJy HaUMEHBUIMM IPEAEIbHBIM Pa3MEPOM HOMHHAJIBHBIM pa3MepoM. OTKIOHEHHe
BCeraa uMeeT 3Hak (+) wiu (-). BepxHee oTKIIOHEHHE MPUHATO 0003HAYATH JTATHHCKUMH OyKBaMH
ES nns otBepernii u es 11t Banos. HukHee oTkiionenne o6o3navarot Oyksamu El 11 oTBepeTHii
u el 17 BasoB. O003HaYEHUS], OTHOCSIIUECS K OTBEPCTHIO, 3aIIMCHIBAIOT MTPOMUCHBIMHU OyKBaMHu, a
K BaJly - CTPOYHBIMH.

Jomyck (00braHO 0003HauaeTcst «T») - pa3HOCTh MEXIYy HAMOOJBITUM W HAUMEHBIITHUM
NpelenbHBIMU  pa3MepaMu WM airedpanyeckas pa3sHOCTh MEXIYy BEPXHUM H  HUKHUM
OTKJIOHEHUSIMH. JIOMyCK - 3TO CYIIECTBEHHO IMOJIOKUTEIbHAS BEIMYMHA, OH HE MOXET OBbITh
OTPULATENBHBIM. DTO HMHTEPBAJI 3HAUEHUH pa3MEpoOB, MEXAY KOTOPBIMU JOJDKEH HaXOAMTHCS
pasmep roJHOro 3JeMeHTa JeTtaiu. Hampumep, ecinu Mbl TOBOpUM O Jonycke B 10 MKM, TO 3TO
3HAUYUT, YTO B APTHUU TOJHBIX MOTYT OBITH JIETANIH, Pa3MEPbl KOTOPBIX MOTYT OTJIMYATHCS APYT OT
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npyra He Oonee yeMm Ha 10 MkM. UeMm MeHbIe AOMYCK, TeM TOYHEE JOJDKEH OBITh M3TOTOBIICH
HOPMUPYEMBIH 3JIEMEHT JIeTald U TeM TPYAHEE, CJIOXKHEE M MOTOMY JIOPOKE €ro U3TOTOBIICHUE.
UYem Oouble J0MycK, TeM rpydee TpeOOBaHMS K AJIEMEHTY JIETalld U TEM IPOIIE U JIEIIEBIIE ero
U3TOTOBJICHHE.

Cyl1ecTBYIOT CIIEIYIOIINE TUIIBI PA3MEPOB: JIMHEHHBIE pa3Mepbl, YIVIOBbIE U paJualibHbIE
pa3Mmepbl. Pasmep - 3TO uyMcioBoe 3HAYEHHME JIMHEWHOM WM YIJIOBOM BEIHMYMHBI (IHaMeTpa,
JUIMHBI U T.I1.) B BBIOPaHHBIX €JMHULIAX U3MEPEHUSI.

Jlunetinvle pazmepsl TPEICTABISIOTCS Pa3MEPHBIMH JIUHUSIMH, KOTOPbIE MPUBSI3BIBAIOTCS K
BEPILMHAM U KOHTYpaM 3JIEMEHTOB JA€Talu (M3JEHsl).

Paouanvuvie pasmepvl TpeACTaBIAIOT 3HAUEHUS paanyca KPUBOJUHEHHBIX 3JIEMEHTOB.
PanuanbHble pa3Mepbl MOXKHO CUMTATh YaCTHBIM CIIy4aeM JIMHEHHBIX pa3MEpOB.

Venosvie pazmepvl NpeNCTaBISAIOT 3HAUYCHUS YIJIOB MEXKAY MapaMmu JUHUN w/uim pedep
JIMHENHBIX 3JIEMEHTOB U CKPYIJIEHHBIX CTOPOH MHOTOYTOJIbHUKOB.

Jlis oTBepcTUd pa3Mep - 3TO JUaMeTp HauOOJBIIEr0 MPaBUIBLHOIO BOOOpakaeMoro
LHWIMHJIpA, KOTOPBIM MOXKET OBITh BIIMCAH B OTBEPCTHE TaK, YTOOBI IJIOTHO KOHTAKTUPOBATh C
HauboJsee BBHICTYIMAIONIMMU TOYKAMH MMOBEPXHOCTH HA JUIMHE COEIUHEHUs (pa3Mmep compsraeMoun
JIeTaIi UICAIbHOW TeOMETPUIECKOi (hOpMBI MpHIIeTarolIell K OTBEPCTHIO 0€3 3a30pa), He JOJKEH
OBITH MEHBIIIE, YeM Mpelel MakCuMyma Marepuana. J[OmoJHUTENbHO HAMOONBIIUN JUAaMETp B
JTF000M MECTE€ OTBEPCTHS, ONPEICIICHHBIN IMyTeM JBYXTOUEYHOTO W3MEPEHUs, HE JOJDKEH OBITH
OoJbIIe, 4eM Mpeies MUHIMYMa MaTepuana.

Jlist BaJIOB pa3Mep - 3TO TUaMETp HAMMEHBIIIEro MPaBUIBHOTO BOOOpakaeMOro MWINHAPA,
KOTOPBI MOXET OBbITh OMKMCAH BOKPYT Balla Tak, 4TOObI IUIOTHO KOHTAKTHpPOBAaTh C Hambosee
BBICTYNAIOIIMMH TOYKAMM IOBEPXHOCTU Ha JJIMHE COEIUHEHUs (pa3Mep COIpsAracMoi IeTaiu
u7eanbHON reoMeTprudeckoil popMbl MPUIIETAIOIICH K Baly 0e3 3a30pa), He NOJKEH OBITh OOJbIIe
YyeM Ipejen MakcuMyma Martepuaina. J[ONmoJHUTEIbHO HaMMEHBUIMM AMaMeTp B JIIOOOM MecTe
BaJla, ONpPEJCNICHHBIN MMyTeM ABYXTOUYEYHOI'O M3MEpPEHHsI, HE JOJDKEH ObITh MEHbILE, YeM Ipesel
MUHUMYyMa MaTepHana.

Kak yxe ObU10 cKa3aHO, HEBO3MOKHO MOJIYYUTh TOUHO pa3Mep JIEMEHTa JeTajH, T03TOMY
U 3aJ1al0TCs MpeJesibHble pa3Mepbl. MakCUMallbHBIM pa3Mep 3JeMEeHTa B MapTUMU W3TOTOBJIEHHBIX
Jetajgei JA0KeH ObITh MEHbIEe HauOOJBIIEro MpeieibHOro pa3Mepa, a MUHUMAIbHBIH pa3Mep
AJIEMEHTA JI0JIKEH ObITh OO0JIbIlIe HAMMEHBILEro MPEEIbHOTO pa3Mepa.

Ha puc. 1 npuBenena cxema (pyHKIIMOHUPOBAHHUS HEKOTOPOW TEXHOJIOTUYECKOH CHUCTEMBI,
B KOTOpOM Ha METAJUIOPEXKYIIEM CTaHKe M3roTaBiIuBaeTcsl mapTus jeraneid. Ha Bxoa
TEXHOJIOTUYECKOM CHCTEMBI MOCTYIAET MapTHsl 3ar0TOBOK (HANpUMep, OTIIMBOK WM ILITAMIIOBOK).
Pa3zmep monnexarieir 00pabOTKe MOBEPXHOCTH Yy KaXKJOM 3aroTOBKH B MApTUM HE OJMHAKOB U
MOXeT ObITh JIOOBIM B Ipenenax jgomycka. HeoanHakoBel B mpeaenax COOTBETCTBYIOIIUX
JIOTTYCKOB XMMHUYECKUI COCTaB, CTPYKTypa U PU3NKO-MEXaHUUYECKHE CBOMCTBA MaTepHasa Kax a0l
cleyroleld 3aroToBKU. KolM4ecTBO 3HEpPruM, MOJAaBA€MOW B TEXHOJIOTMYECKYIO CHCTEMY B
€MHMIlY BPEMEHU HETOCTOSHHO, HallpUMEp, 3aMETHBI KOJIeOaHUs HANPSHKEHHUS B AJIEKTPUIECKUX
CeTsx, KoyebeTcs B HEKOTOPBIX IMpejesiax JaBjIeHHe B TUAPO- M MHEBMOCETAX U T.A. MalnHa
paboTaeT B HEKOTOPOW OKpYKarollel cpejie, MoKa3aTeau COCTOSHUS KOTOPOM HE COXPAaHSIOTCS B
Te4YeHUE BpeMeHU 0O0pabOTKHU MapTUH 3aroTOBOK (TeMIepaTypa, OCBEIIEHHOCTh, 3allbUIEHHOCTh U
T.4.). CocTosiHuE CaMOl TEXHOJIOTUYECKOW CHUCTEMBI MOJIBEPKEHBI Pa3JIMYHBIM HW3MEHEHUSM BO
BPEMEHU: OHAa HarpeBaeTcCsl UM OCTHIBAET, YACTH €€ M3HALIMBAIOTCS B MOJABWKHBIX COEIMHEHUSX
U T.J.

Bce 3Tu u3MeHeHus yciaoBUN pabOThl TEXHOJIOTHUECKOW CUCTEMBI B OOJBIINHCTBE CBOEM
HOCAT CIy4YaWHBIM XapakTep W OrPaHUYMBAKOTCS HEKOTOPbIMU mpenenamu. Ilostomy
00paboTaHHBIE B 3TOM TEXHOJOTMYECKOI cucTeme JeTanu OynyT pa3nuyarbes Kak 10 pa3Mepam
00paboTaHHON TOBEPXHOCTH, TaK U IO IOKa3aTelasiM CBOWCTB MaTepuana, APYTMMU CIOBaMHU
pe3ynbTaT mpolecca OyAeT HecTaOW/IeH B MapTHH, W Yy KaXJAOW JeTanu OyIeT HMETh CBOIO
KOJMYCCTBEHHYIO BEJIMYMHY, B PAa3HON CTENEHU MPUOIMKAIONIYIOCS K 3aJaHHOU (HKellaeMoi).
[TosTOMY TOBOPSAT, YTO pe3yabTatT JI0OOr0 MPOU3BOICTBEHHOTO MPOLIECCa CIIYYaeH U PacCesiH Mo
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HEKoTOpoMy mouto. PaccessHue BenuunHbl 4 (pa3Mepa KOHCTPYKTHMBHOTO 3JIEMEHTA JIE€TallH) B
NapTUM JeTalel XapaKTepu3yeTcs MPex /i€ BCEro NOJeM paccesHus wA.

McxopHbIi NpoayKT-

3arotoBka OKpyKatoLan cpeaa

(HEHOCTOH HCTBO

pa3mepoB 1 CBOMCTB MpoayKuua —

TexHonornyeckas 06paboTanHbie

mMmaTebuana B NnabTun

cucrtema

Aetanm

\ 4

SHeprusa

(HenocToAHCTBO

(HecTabunbHOCTb

(HEHOCTOHHCTBO COCTOAHMA B pa3Hble

pasmepoB U CBOMCTB

KOJIMYeCcTBa B eANHULLY MOMEHTbI BpEMEHU ee

MaTepmnana B NnapTmnnm

HenocTtosiHCcTBO

NHdopomauus COCTOAHMUA

OKpY:KatoLwel cpeapl

Puc. 2.1. Cxema o0pa3oBaHHs HECTAOMILHOCTH Pe3yJIbTaTa MMPOU3BOICTBEHHOTO
npoliecca u3-3a HEMOCTOSIHCTBA YCIIOBHH €ro peann3aiun

AHanoruyHpiM 00pa3oM B CHIIy pa3iuuusl YCJIOBUM SKCIUTyaTallMM, pPacCesTHUs
MoKa3aTenel KauecTBa M3TOTOBJICHHBIX M3/ENUi, CBOEBPEMEHHOCTH M TOJHOTHI TEXHUYECKOTO
00CITy’)KUBaHUS M3/ETHsI BOSHUKAET paccesiHUe MokKas3aTesel SKCIUTyaTallMOHHBIX XapaKTepUCTUK
B IIPOLIECCE IKCILTyaTalluy U3enus (HanpuMep, U3HOC, KOPPO3HUOHHBIE MTOBPEXKACHUS U Ip.).

1.2 3akoH pacnpenejieHus Kak Mo/ieJib (POPMUPOBAHUS pa3Mepa B MAPTHH JeTajiei

Paccesnue BenuunHbl 4 (pa3Mepa KOHCTPYKTHUBHOTO 3JIEMEHTA JAETall) B MAPTUH JeTanei
XapaKTEepU3yeTCsl MPEXIE BCETO IMOJEM paccesHHsl @A, KOTOPOE OINpPEAEseTCs] KaK pa3HOCTh
MaKCHMaJIbHOTO U MUHUMAJIbHOTO 3HAYEHU:

A = Amax = Amin (1)

Bropas xapakTepucTHKa JI0JKHA ONPEAETUTH MOJI0KEHHE MOJI PACCEIHUST OTHOCUTENIBHO
KOHIIa HOMUHAJIBHOT'O 3HAYEHUs MoKa3atens Ag. 9TO MOKHO CAEaTh ¢ MOMOLIBIO JIF0OOT0 U3 Tpex
OTKJIOHEHWIT: MUHUMaIbHOTO (HIKHero) El,, MmakcumanbHOTO (BepxHEro) ES,, mim xoopauHaThl
cepeauHBI moJist paccesHus (cpennero) EC,,, Kak 3TO MOKa3aHO CXeMOM Ha puc. 2.

Bcio coBokynmHOCTE 3HaUeHMI MToKazatens A(pa3Mepa 31eMeHTa KOHCTPYKIUY IeTall) B
napTuu 00pabOTaHHBIX JIETaje MOXKHO ONMUCATh OJHUM H3 CIEIYIOIUX HAOOPOB TPEX BEIUYHH:

1 Bapuant - Ao, El,, ES,

2 papuant - Ao, El,, wA

3 Bapuant - Ao, ES, wA

4 papuant - Ao, EC,, wA

S BapuaHT - Ao, Amax, Amin



Amax

Sy
tw [lone paccesHus
a o
A0 /|
(HOMUH@)
Amin
V2 A

Puc. 2. CxeMa xapakTepUCTHK paccesHUs pa3Mepa 3JEMEHTa B MapTUU JAeTajeil mocie
00paboTKn

B sTux Habopax HOMHHAIBbHOE 3HAUCHHE pa3Mepa dJIeMeHTa Ay KOOpAWHATA CEPEIHHEI
nosis paccesuusi EC,, ommceiBaloT ypoBeHb KauecTBa, a mnose paccesuus wA (El,, ES,) nator
NpE/ICTaBICHNE O JOCTHTHYTOM B IAapTUU HM3TOTOBICHHBIX H3JENUH CTAOMIBHOCTH 3HAYCHUS
3TOrO MoKasaresss. OueBUIHO, YTO ISl ONMCAaHUsS TPeOyeMOro KauecTBa BMECTO TIOJIsl pacCesHus 1
€ro KOOpIMHATHI HEOOXOAMMO 3aJaTh TOJIE JA0IMycka A W OIHY M3 €ro KOOpAWHAT (HarmpuMep,
EQ).

BapuanTtel onucaHus 3HauYCHHWH MOKa3aTeNs B MapTUM MAIMH pa3iu4aroTcs (opMoi
3aJjaHus TOJIeH PAacCEesHUsl U JIONYCKa U B CIydae HEOOXOAMMOCTH JIETKO MPeoOpasyoTcst OAUH B
Ipyroi no Gopmynam, MpuBeACHHBIM B Ta0I. 1.

Tabnuma 1. ®opmynbl s mepexo/ia oT OJAHON GOpMBI 3aJaHUs TTOKA3aTeNs CIy:KeOHOTO
Ha3HAYEHHUS K IPYrou

Bapuanr 3a1anus DopMyJIbl TIEpEXo/ia K APyruM BapuaHTam
rmoxasaTeist
Ao, El, ES TA=ES- El; EC=0,5(El+ ES); Anax= 4o +ES; Anin= Ao+ El
Ao, El, TA ES=El+ T4A; EC=EI+ 0,5TA; Anax=Ao + El+ TA; Anin= Ao+ El
Ao, ES, TA El=ES- T4; EC=ES-0,5T4; Ana= Ao +ES; Anin=A49 +ES- T4
Ao, EC, TA EI=EC-0,5TA;, ES=EC+0,5 TA;
Amax= Ao+ EC+0,5TA; Anin= Ao+ EC-0,5TA
Ao, Amax, Anin TA= Anax- Anin; E1= Anin- 4o; ES= Amax- 4o; EC:015(Amax' Amin)' Ao

BakHOoll XapaKTepUCTHUKON paccesHMs BEIUYMHBI NOKa3aTens A CIyXUT paclpelesIeHue
€ro 3HaYeHWil 1o moyto paccessHUs wA. PacnpeneneHue — 3TO COBOKYMHOCTh 3HAYEHUI
MIOKA3aTelsl, PacHoJIOKEHHBIX BO3pPACTAIOIIEM IOPSIKE C YKa3aHUEM YacTOThl MX ITOBTOPEHUS.
J171s1 O1IeHKHM 4acTOThI HOBTOPEHUS 3HAYEHUI HCIIONIb3YIOT:

® YACTOTY - KOJMYECTBO M; 3HaUeHUi A B mapTHH,

® YACTOCTh — OTHOIICHUE KOJMYECTBAa M; 3HaUeHUH Aj K X 001IeMy KOJTMYECTBY N B

napTuu,

e BeposTHOCTH P(X) — komruecTBO 3HaueHWd A B IPOILEHTaX OT OOIIEro UX YUCIIA.

Pacnipenenenue 3HaueHWH TOKaszaresis CIy)KEOHOro  Ha3HaueHHsT MOXKET OBITh
OpeJCTaBiIeHo B BHJe TaOmuubl wiu rpaduka. ns moctpoeHus TaOnuubl M Tpaduka mose
paccesinus wA, paccuutanHoe 1o ¢opmysne (1), pa3dUBaOT Ha HECKOIBKO PaBHBIX WHTEPBAJIOB U
MOJICYMTHIBAIOT KOJMYECTBO M; 3HAUYEHUM, KOTOpbIE MOMNAaAal0T B Kaxabld uHTepBan. Ilo
pe3yiabTaTtaM 3TOW pabOThl 3allOJHAIOT TAOIUIly, B KOTOPOH pacHojararoT UHTEPBalbl B MOPSAIKE
BO3pacTaHus 3HaueHUM nokasarens. [lpumep Takoro mnpexacraBineHus pacnpeneneHus 100



3HauUEHUH pa3MepoB JeTalieil, 00padOTaHHBIX B OJHON TEXHOJIOTUYECKOW CUCTEME U PACCETHHBIX
o noiito wA = 0,35 MM, puBeaeH B Ta0I. 2.

WNudopmanus o pacupeaeneHun U3 Tadi.2 MOKET ObITh Mpe/ICTaBIeHa Tpa@UuecKu B BUC
qUarpamMmbl, IpelcTaBiIeHHOW Ha puc. 3. [ 3Toro mo ocu abcuuice OTKIAABIBAIOT 3HAUYCHUE
nokasarenst (pa3Mepa B paccMaTpUBacMOM IIPUMEpPE) M OTMEYAIOT IPaHUIbl HWHTEPBAJIOB B

m.

cooTBeTcTBUM ¢ TaOn. 2. [0 ocu OpAMHAT OTKJIAIBIBAIOT 9acTOTHI M, YacTocTd N wium
BEpOSTHOCTH P(X), COOTBETCTBYIONIME KaXJAOMYy HHTepBainy. Ha mmpuHe KaxJ0ro HHTEpBajia
CTPOSIT TPSMOYTOJILHUK, BBICOTa KOTOPOTO paBHA COOTBETCTBYIOUIEH YacToTe (4acTOCTH,
BEPOSATHOCTH). B pesynbrare MocTpoeHHs MOdydaeTcs cronbOyaras cTyneHdaras auarpamma I,
Ha3bIBacMasi TUCTOTPAMMOM pacIpeieIeHus.

Tabnuma 2. Pactipenenenue pa3MepoB B apTHH 00paObOTaHHBIX JIeTajieit

Ne | I'paHuIBI HHTEPBAJIOB, MM Yacrora m;, mir. m; | BepostaoctsP(X),%
/1 Yactocte 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
NUTOI'O n= Z m, =100 Z@ _10 > P(x) =100,
n

m,

Eciu B cepeiiHe KaJI0r0 MHTEpBaNa OCTPOUTh OPMHATHI, COOTBETCTBYIomue m; 1
i P(X), 1 COeMMHNUTE MX KOHIIBI, TO 00pa3yeTcs JIoMaHast JIMHUS 2, Ha3bIBacMasi MPaKTUIECKOU
KpI/IBOI\/’I NN ITIOJIMTOHOM pacnpe,ueﬂeHI/I}I.
m m/n
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Puc. 3. Pacnpenenenue pa3mepoB B mapTHH 00pabOTaHHBIX JeTajel

Ecnan yBenmuuBaTh KOJNMYECTBO 3HAYEHUN MOKazarensi (M3MEPEHHBIX Pa3MEpOB JeTaeil)
NP YMEHBIICHUH BEIIMYMHBI MHTEpBaJia (YCTPEMHUB €r0o K HYJIO), JIOMaHas JUHUS TOJMTOHA
pacmpesieieHus] IpeBpaliaeTcs B MUIaBHYI0 KPUBYIO, Ha3bIBAEMYIO KPHUBOHM pacrpeneneHus (CM.
puc.4). Orta kpuBas Tpaduuecku MpeAcTaBiIseT IudepeHINaTbHBIA 3aKOH paclpeaeIecHus
(TIOTHOCTH BEPOSITHOCTH) HEMPEPHIBHOW CIy4yallHOW BETUYMHBI, aHAJTUTHUYECKOE BBIPAKECHUE
KOTOpOTr0 ONUChIBaeTcs HyHKIUEH

y="1(x), (2)



I7ie X — TeKyIllee 3HaueHHe CITy4aifHOW BEIMYHHBI (HAILETro MOKa3aTels CIIy>)KeOHOro Ha3HAYCHUS
MaruHbl A);

Yy - 3HaueHue OpJIMHATBl KPUBOW paccesHus, COOTBETCTBYIOIIEH TEKYIEMY 3HAYEHUIO
Xi=Ai ciydailHOW BeNWYMHBI, (T.€. 4acTOTA, YACTOCTb WJIM BEPOATHOCTh TEKYLIEro 3HAYEHUS
CIIy4aiiHOH BEJINYUHBI).

3Has 3TOT 3aKOH MOXHO OIIPEJEIUTh BEPOATHOCTh TOT'0, YTO 3HAUEHHE CIIydyalHON
BEJIMYMHBI X OKaXKETCsl B UHTEpBaJe OT @ 10 b:

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

B rpajpuueckoM mnpeacTtaBieHMM BEpPOATHOCTh OyAeT paBHA IUIOHIAJM YYacTKa C
OCHOBaHHEM ab, orpaHUYEHHOTO CBEPXY KPUBOW paclpeielieH s, KaK 3TO MOKa3aHo Ha puc.4.

J1x)

0 a b

Puc. 4. I'paduk nuddepeHnnaIp-HOro 3aK0Ha PacpeIeTIeHUs CIIyIaiiHON BEIIMYMHBI

+00

P(—0 < x < 4w) = jf(x)dx:l
ITpu a=-0 u b=+ — (2.4)

Bo MHOrux TeopeTHM4ecKuX W INPAaKTUYECKUX 3aJadax I KOJIMYECTBEHHOI'O OIMCAHUs
pacrtpeaeseHus NCOJb3YIOT CIEAYIOIINE YACIOBbIE XapaKTEPUCTUKHU:

® TI0JIO)KEHUE LIEHTPA TPYNIHUPOBAHMS CIy4allHOM BEIWYMHBI (LIEHTPOM I'PYNIIHPOBAHUS
CIIy4yallHOM BEJIIMYMHBI HA3bIBAlOT €€ CpeAHee 3HA4YEHHE, OKOJIO KOTOPOr0 B OCHOBHOM
pacrmojiaraloTcss BCE€ €€ OCTaJbHbIE 3HAYEHMs) XapaKTEPU3YIOT MaTEeMaTHYECKHM O0)KHUJIAaHUEM
M(x), cpennum apudMeTHUYECKMM 3HaueHueM X, CIy4alHOH BEJIMYMHBI MM CPEIHUM
apu(pMETUYECKMM OTKJIOHEHUEM OT HOMHHAJIBHOTO 3HaYeHus Xo. Em, = X, - Xo;

e MeEpy pAacCesHUS XapaKTepU3YIOT IIOJIEM pacCesHUs o, IUCIEPCUEHd U CpPEeIHUM
KBaJPaTUYECKUM OTKJIIOHEHUEM Oy.

MatemaTtuueckoe OXXHJAHUE TUCKPETHOM clydyallHOM BeIM4YMHBI (KaKOBOMl sBIseTCH,
Harpumep, pa3Mep KOHCTPYKTUBHOTO 3JIEMEHTa B TapTHH 00pabOTaHHBIX JeTanei):

Kk
M (x) = ZXiP(Xi)
i=1
1
rae K — Konm4ecTBO BOBMOKHBIX 3HAUCHHUH CITy4ailHON BEJTHMYHHBI X.
MareMaTtnueckoe 0’KHMIaHNE HEMPEPBIBHOM CITy4allHOW BEJIMYMHBI:

M (X) = Txf (x)dx,

B mnpakthuecknx 3azadax, peIIaeMbIX B TEXHOJOIMM MAIIMHOCTPOCHMS, IIOJIOKEHUE
[EHTpa TPYNIUPOBAHMUS XapaKTEPU3YIOT CPEIHUM apU(PMETHUYECKUM 3HAYCHHEM CIy4alHOU
BEJINYUHBI:



N (5)

rae: M —4acToTa OTACIIBHBIX 3HAYEHUH X; ;

K — KOJIM4ECTBO OT/IENIbHBIX 3HAUCHUH X; ;

N — o0111ee KOJINYECTBO 3HAYECHUH X;.

[lenTp rpynnupoBaHus WM CpEIHEE 3HAYCHUE CIIy4YalHOM BEIWYMHBI HE BCErna
COBIAJIAET C CepeMHON MoJist paccessHUs (puc. 5), ero koopauHara M(x) OTHOCUTEIbHO KOHIA

HOMHWHAJIbHOI'O 3HAYCHHA:

M(x) =X, - Xo # ECwx. (6)
Px),%
Xo _ ‘X
. i B "
<oox/2 o
ECwX
- M -
X, |

Puc. 2.5. Cmemienne neHTpa rpynnupoBaHusl CIIy4yailHOM BEIMYUHBI X OTHOCHUTEIBHO
CEpEMHBI TTOJISI PACCESTHUS

CwMmenieHue LeHTpa rPYNIUPOBAaHUS OTHOCUTENIBLHO CEPEIMHBI MOJISI PACCESTHUS
olieHUBaeTcs KO3 PUIHEHTOM OTHOCUTENFHON aCUMMETPHUH (L:
_Em —-ECo
wl2 (2.7
OnHOM U3 XapaKTepUCTUK PACCESIHUS 3HAUEHUN CIIy4aliHOM BEJIMYMHBI BOKPYT LIEHTpa
rpyrnnupoBanus M(X) cinyxut aucnepcust Dy. Jlucnepcust AMCKPETHON CIydailHON BETUYHHBIL:

D, = 2.[x =M (9] P(x).

(9

Jucnepcust HENpephIBHOW CIy4ailHON BEJIMYUHBI:

+o0
2
D, = [[x=M()F f ()dx.
—o0
B npakTuke 115 OLIEHKYU CTENEHU PACCESIHUS CIIy4allHOM BEIMYHMHBI UCIIOJIB3YIOT CpEIHEE
KBaJPaTUYECKOE OTKIOHEHUE, PAaBHOE MTOJIOKUTEIBHOMY KBaJAPaTHOMY KOPHIO U3 JUCIIEPCUH:

o, =+,/D,.
JInst mpakTUYEeCKUX pacnpeeNICHUN MOJIOKEHNUE [IEHTPa IPYNITUPOBAHUS XapaKTEPU3YIOT

CpCaAHUM apI/I(I)MeTI/I‘-ICCKI/IM 3HAYCHUECM cnyqaﬁHoﬁ BCJIMYHHBI U TOTa CPEAHEC KBAAPATHUICCKOC
OTKJIOHCHHEC PAaBHO:

Kk
O, = i Z(Xi - ch)zmi
A (®)
Takum 06pa3om, 4TOOBI 0XapaKTEPHU30BATh PACIIPECIICHHE CITYIaliHONW BETMYHUHBI
UCTIOJIB3YIOT CIEAYIOMNNA HA0Op YHUCIOBBIX XapaKTEPUCTHUK:

9



¢ HOMHUHAQJIBHOE 3HAUYEHUE CIy4yallHOW BEIUYMHBI Xo (HanmpuMep, HOMUHAIBHBIN
pasmep);

®  [I0JIE PACCESHMS CIYy4YalHON BETUYUHBI (y;

e  KOOpIWHATA CePEeAUHBI MOl paccestHus (LeHTpaabHoe oTKioHeHue) ECw;

e cpenHee apu(METUUECKOE 3HAUCHUE CITy4alfHOM BETMUMHBI X, UM CpETHEE
apudmeTnyeckoe oTKIOHEeHUEe Em,;

. CpeHee KBaJIpaTHICCKOE OTKIOHECHUE CITyYaliHOM BEJIMYMHBI Oy.

Ecnu kpuBas pacnpeneneHusi CAMMETPUYHA OTHOCUTEIIEHO CPEAHETO apu(PMETHIECKOTO
3HAYCHUS, [ICHTP IPYIITUPOBAHUSA OKA3bIBACTCS COBMEIIICHHBIM C KOOPIUHATOU CEPEIUHBI MOJIS
paccesiaus, T. €. ECwy = Em,.

3akonwl pacnpedenenus

Pacripenenenust ciy4aliHbIX BEJIMYHMH B 3aBUCUMOCTU OT YCJIOBUH MOTYT OIHMCBHIBATHCS
pa3sHbIMM 3aKOHaMH. MHOTIOYMCIIEHHBIMH HCCIIEIOBAHUSMHU YYEHBIX-TEXHOJIOTOB M3 BCErO
pa3sHo0Opa3usl BBIABICHO OTPAaHUYEHHOE MX KOJIWYECTBO, IOCTATOYHO aJEKBAaTHO ONMCHIBAIOLIEE
pe3ysbTaThl TEXHOJIOIMUECKHUX IMPOLIECCOB MAalIMHOCTpOeHMs. M3 3TuX 3aKOHOB HauOoJbllee
IPAaKTUYECKOE 3HAUYEHUE HMEET 3aKOH HOPMANbHO20 pachnpedenenus uau 3axon laycca. I10
0OBSACHSETCS TEM, YTO B TEXHOJIOIMUECKUX IPOLieccax MAIIMHOCTPOUTEIBLHOIO IPOU3BOJCTBA HA
pe3yibTaT OKa3blBaeT BIMSHHUE OOJBIIOE KOJIMYECTBO OTKJIOHSAIOUMX (DAKTOPOB, INpHUEM
OOJBIIMHCTBO M3 HUX BIUSIOT NPUMEPHO B OAMHAKOBOM crTeneHu. CorjlacHO H3BECTHOMY
HOJIOKEHHUIO TEOPHM BEPOSTHOCTEHM paclpelesieHue CyMMbl OOJIbIIOTO KOJIMYECTBA B3aWMHO
HE3aBUCHMBIX CIyYaiHBIX CJIaraéMbIX BEJIMYUH IPH OTCYTCTBUHM JTOMHHUPYIOMIMX (PAKTOPOB
NOIYMHSAETCS 3aKOHY [ aycca.

VYpaBHEHHE KPUBOI HOPMAIBHOT'O PACIPEACIICHHS] UMEET CICAYIOLUN B!

_(X*XCP)Z
1 e 20?2

- )

AHanm3 3TOro ypaBHEHUS IOKAa3bIBAET, YTO KPUBAsi HOPMAILHOTO PACIPEIeTICHHSI
CUMMETPHUYHA OTHOCHUTENIBHO LIEHTPa IPYNIHUPOBAHNUS, IPEACTABIAEMOr0 BeIMUMHAMU M (x) UIu
X.p. KoopanHara 1eHTpa rpynnupoBaHus OnpeelisieT NoJ0KeHHe KPUBOH OTHOCUTEIBHO Havaa
oTcyera (HampuMep, OTHOCUTENIbHO HOMUHAJIBHOTO 3HaYeHUs ToKasarens Xp), a cpeiHee
KBaJ[paTHYECKOE OTKIIOHEHHUE o — ee (opMy U pa3Max. 3HAYCHHUSIM X H —X COOTBETCTBYET
OJIMHAKOBas BeIMUMHA opaAuHathl Y. [Ipn x = X, KpHBas UMEET MaKCUMYM:

1 _o4
o2r o

Ha paccrostuuu +0 oT BepiuHbl (CM. puc. 2.6) KpuBasi UMEeT JiBe TOUKU (Touku A u B)

neperuda, opuHaTa KOTOPBIX:

y=

yomy oL Y g, 028
A=Y ™ - =M -
o2z e ™
vk P(x)%
A B
g
_ 0 f~—L_
- A‘l\ﬂ\l
-30 ° g +30
Acp
w = 60

10



Puc.2.6. KpuBas 3axkona HopmanbsHOTO pacnpenenenus (I'aycca)

KpuBas acumnrornyecku npubdimkaercs k ocu abeuucc. Ha paccrosinuu £30 0T BepIIUHbI
KPHUBOH €€ BETBU HACTOJBKO OJIM3KO MOJXOIAT K OCH a0CIHMCC, YTO B 3TUX MPEesiaX OKa3bIBACTCS
99,73% ot momaau nox Beelt KpuBoid. [1pu npaktudeckux pacuerax 0ObIYHO MPUHUMAETCS, YTO
10JIE paccesHus

Wy = 60y (2.10)

Y B IPEJEIIaX 3TOrO MOJIsA HAXOAATCS BCE 3HAYEHUS HCCIIEAYEMOU CIIy4YalHOW BEJTUYUHBI.
Bo3nukaromas npu 3Tom norpemHocts coctaBiseT 0,27% u cuutaercs JOMYCTUMOM.

N3 dpopmynsl (2.10) cnexyet, 4To ¢ yBETUUEHUEM 0y MPOMOPIHOHAIBHO PACTET MOJIE
paccesiHusl, KaK 3TO I0Ka3aHo Ha puc. 2.7.

0 Xi

Puc. 2.7. Bnusinue cpeHeKBapaTHYECKOro OTKJIOHEHUS Ha GOpMY KPUBOH HOPMAIBHOTO
pacnpenenenus

ITorTOMy cpenHee KBagpaTUYHOE OTKJIOHEHUE U CUUTAETCS MEPOU pacCesHUS WM MEPOI
TOYHOCTH; IPUMEHUTEIIBLHO K HAIEH TEME 3TO OTKIOHEHHE MOXKHO CUUTATh MEpPOil
HECTaOMJIbHOCTH MOKa3aTelis CIyKeOHOro Ha3HAYeHUsI MallIHBbI.

C nomouipro 3akoHa ['aycca afiekBaTHO ONMCBIBAIOTCS PE3YJIBTAThI IPOU3BOACTBEHHBIX
IIPOLIECCOB € JOCTATOYHO OOJIBIION OBTOPSIEMOCTEIO, T.€. B YCIOBHIX MacCOBOTO U
KPYITHOCEpUUHOIO IPOU3BO/ICTB MAIIUH.

B ycinoBusX €eIMHUYHOIO U MEIKOCEPUIHOTO IIPOU3BOJICTB, IJI€ IOBTOPSEMOCTh
OTCYTCTBYET WJIHM YPE3BbIYaHO MaJia, BO3MOKHOCTD ITOJIYYEHUS €AMHUYHOIO pe3yabTaTa
CTAHOBUTCS OJAMHAKOBO BO3MOXHOM B IpeJieaax BO3MOKHOIO WU AOITYCTUMOTO TIOJI PACCEsSHUS.
[Tpu HEoOX0MMOCTH 06ecIeUnTh (JOCTHYB) 0CO00 BBICOKYIO CTAOMIBHOCTD pe3yibTaTa
(mampumep, ipu 00paboOTKe eTaneit mo 5-6 KBaIuTeTaM TOYHOCTH ) BEPOSTHOCTH €r0 MO aHMs
B y3KH€ I'PaHUIBI [10JIs JOMyCKa M0 HAUMEHbBIIEMY, CPETHEMY WJIM HAHOOJIbIIEMY 3HAYEHUSIM
CTaHOBUTCS OJIMHAKOBOH. B aTUX ciyuasx npumensrom 3akox panoii eeposimuocmu. Taxoe
pacnpezeneHue GopMUpyeTcs TaKKe, KOrjia B TEXHOJIOTMYECKOM cucTeMe ecTh O1MH
JOMUHUPYIOIUI (aKTOp U 3TOT (HaKTOp U3MEHSET MOTydaeMblil pa3Mep MO JIMHEHHOMY 3aKOHY.
[Tpumepom Takoro (akTopa MOXKET CIIY)KUTh pa3MepHbI N3HOC UHCTPYMEHTA, OIMCHIBAEMbII
JUHEHHOU (yHKIMEH apryMeHTa BpeMEHH ero paboThl.

I'padruecku 3ak0H paBHOM BEPOSTHOCTH MPEJCTABISIETCSA MPSIMOYTOJIBHUKOM C

100
P(X)=—%
OCHOBAaHHUEM Wy = Xmax - Xmin ¥ BBICOTOI @y (cm.puc. 2.8.). CpenHee 3HaUCHUE

11



X p — max mn
CnyqaﬁHoﬁ BCIINYHNHBI 2 , CP€AHEC KBAAPAaTHUICCKOC OTKIIOHCHUEC
X — X . w
o=t Tnin _ D 205770,
243 _
/D//\’/ % Lix

o

—100%

&l x

Xmin Xmax X
Xcp

Puc. 2.8. Pactipenienenue ciay4yailHON BEIMUMHBI 10 3aKOHY PaBHOM BEpPOSITHOCTH

B ycnioBusix cepuiiHOr0 MpOU3BOJCTBA PE3YJIbTAT COEAMHEHHUS ABYX WIIM HECKOJIBKUX
JieTajeid, pa3Mepbl KOTOPBIX PACCESHBI 10 3aKOHY PaBHOI BEPOSTHOCTH, PACIIPEIICIICHUE X
o0miero pasmepa jioyiee aJiekBaTHO OMHUCHIBACTCS 3AKOHOM PABHODEOPEHHO20 Mpey20bHUKA
(3axkonom CumncoHna). ITOT 3aKOH TAKKE MIPUMEHSIIOT TaKKe JUIS OMHCAHUA paclpeaeeHui
pa3mMepoB 7-8 KBAIUTETOB TOYHOCTH, MOTYYCHHBIX TPU 00paboTKe Ha cTaHkax. [ paduuecku 3ToT
3aKOH IPEJICTABIICTCS PABHOOCIPEHHBIM TPEYTOJIBHUKOM C OCHOBAaHHEM, PABHBIM TIOJIFO
paccesHus @, (cM. puc. 2.9.).

Pl % 1 Uix

Ximin Xmax —/{/
Xcp

Puc. 2.9. Pacnipenenenne cnydaitHoli BETWYUHBI 1O 3akoHy CHMIICOHA
X _ erx + Xn’in
cP = 5
Pacnipenenenme oka3piBaeTCs CHMMETPUYHBIM OTHOCUTEITEHO .Ecmu B
KauecTBE Havaia OTCUeTa CIy4aifHOW BETMYMHBI BEIOPATh €€ MaTEMATHUECKOE OXKHUIaHNUE UITH
Xep, TO QyHKIUSA pacrpenieIeHus B IPeAenax [Xmin, Xmax] AIMEET BUAL:

2
=202

X

a)X
o, =
W cpennee kBagpaTndeckoe OTKIOHEHUE 2.6 .
Pacrnipenenenust no 3akoHam CUMIICOHA U pPaBHOM BEPOSTHOCTH MOKHO pacCMaTpUBaTh Kak
OTKJIOHEHMS OT 3aKOHA HOPMAJIBHOTO PaclpeesIeHns], KOJUUYECTBEHHO CTENEHb 3TUX OTKJIOHEHHUH
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OLICHUBAETCA KOI(P(PUIIEHTOM A, KOTOPBIIl Ha3bIBAIOT OTHOCUTEIBHBIM CPEAHUM KBaJPATHUECKUM
P 20,
OTKJIOHEHUEM: @y . B Tabnure 2.3 mpuBeIeHB 3HAYEHUS KO3)OUIIMEHTOB.

Ta6J'II/II_[a 2.3. 3HaueHUS OTHOCHUTEIILHOT'O CPEAHET0 KBAAPATUUCCKOI0 OTKIIOHCHHA

3aKoH pacnpeieraeHus Oy Wy A
Hopwmanbnsrii (I"aycca) Oy 60, 1
3
Cumricona X =X Xmax = Xmin 1
Zmax — Amin. NG
246 0

PaBHoli BeposaTHOCTH X —X.. Xmax = Xmin

&
i

3axon skcyenmpucumema (3axon Penesi). ITUM 3aKOHOM OIUCHIBAETCS pacipeiesieHnue
TaKUX CYry0o MOJIOKUTEIBHBIX 0 BEIHMUMHE TOTPEUTHOCTEN KaK SKCIIEHTPUCUTET, pagrallbHOe
OueHue, AIUTUIICHOCTD, HEMAPaIEIbHOCTh | T.I1. @OpMUPOBAaHUE ITOTO PACHPEACTICHUS XOPOIIO
WLTIOCTPUPYETCS 00pa30BaHUEM SKCIICHTPUCUTETA HAPYKHOM U BHYTPEHHEH [HIMHAPUIECKUX
MOBEPXHOCTEH NMPH 00TaYMBAHUU ITIOBEPXY M YCTAHOBKE HA ONPABKY C TaPAHTUPOBAHHBIM
3a3opoM. Cxema Takoro mnpoiiecca npuseaeHna Ha puc. 2.10. Ha puc. 2.10a npuBenena nerans tuna
JIMICKa, HApY>KHAs! IOBEPXHOCTh KOTOPOTO TOIYYAETCsl ¢ HEKOTOPBIM SKCIEHTPUCHTETOM €
OTHOCUTENIBHO OCH OTBepCcTUs O. DKCIEHTPUCUTET MPECTABISAETCS PAJyCOM-BEKTOpOM R = e,
KOTOPBI MOXKET OBITH PABHOBEPOATHO HAIpasJieH 1o Jr0bM yriioM k ocu OX. Ha puc. 2.106
MOKAa3aHO TEKYIIee MOJIOKEeHHE painyca-BekTopa R, onmuceiBaeMoe TeKYIIMMH 3HAaYeHUSIMU
KOOPJAMHAT €ro KOHIIA X H V.

\ A
P(X)O/o | \\\\ | gl )
) — 9,0y
> \ ‘<\77 ‘ .y
\‘\\ T A
7 Biag 8 i
, Z N \\\ 0 2 = \E
\Y | )
, 4 =2 X :
RE \\ =
| e 5 (il — \\‘ |
“ g X ‘ X R
Ny
Plx)%
\ N a,=0,
\ ; 5
3 N // [l Y\/ g
7‘/_»"/7'/'/ i J ,X
@ 4 X560,

Puc.2.10. Cxema hopmMupoBaHus pacrpeeeHus 10 3aKOHYy Peest sKkcrieHTprucuTeTa
OTBEPCTHUS U HAPYKHOI'O LIUINHIPA
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OCOOCHHOCTBIO TaKOrO pachpeneseHust SBISIETCS TO, YTO B €ro OCHOBE JICKUT
pacrpesiesieHue KOOpAMHAT 10 3akoHy ['aycca (HOpManbHOTO pacrpeiesieHus), a pacipeieeHue
AKCLEHTPUCUTETAa HOPMAJIBHBIM HE SIBJISIETCA, KaK 3TO IIOKa3aHO Ha puc. 2.100. YpaBHeHME 3aKOHA
Penest umeer ciaeayromuii BU:

RZ

2
R 2002

y="—5e
o_2

(o]
1

re o0p — CpeAHee KBaJIpaTHYEeCKOEe OTKJIOHEHHE 3HayeHUM KoopauHaT X u Y.
[Tone paccessHusI MIEpeMEHHOM BEIMUMHBI paguyca-BekTopa R paBHo w = 3,44 oy

Cymmuposanue nozpeuwtnocmeil 4 KOMRO3UUUU 3AKOHO8 PACCEAHUS

[Ipu 006paboTKe 3aroTOBOK B TEXHOJIOTMYECKHUX CHCTEMaxX Ha TOYHOCTH ITOJY4aeMOTO
pa3Mepa OJHOBPEMEHHO BIMSIET OOJbIIOE KOJIMYECTBO pa3HbIX (PaKTOPOB, UMEIOUIMX pPa3HOE
noBeJieHne BO BpeMeHH. [1o 3ToMy mpu3Haky Bce (aKTOpPBI M TOPOXKAAEMbIE MU MOTPEITHOCTH
JIEJIAT Ha ciy4yaiiHble M cucteMarnyeckue. K ciayyaliHbIM OTHOCATCS T€, BEJIMUYHUHY U HallpaBJICHUE
JEHCTBUSL KOTOPBIX HEBO3MOXKHO IIpEJCKa3aThb WJIM pPACCUUTATh I KaXI0H cienyrouiei
oOpabareiBaeMoOl 3aroToBku. [IpuMepoM Takoro (axropa MOXKET CIYXKHUTh paccesHue pa3MepoB
3arOTOBKH B IMAapPTUH MOCTYHAOIIUX [Tt 00pabOTKH B Ipezenax A0IMyCcKa 3TOTO pa3Mmepa.

CymmapHoe JeiicTBHe BCeX CIy4ailHbIX (PaKTOPOB MOPOXKAAET paclpeiesieHue pa3MepoB
0 TOJIO ., Ecmu Bce (akTopbl MOAYUHSIOTCS 3aKOHY HOPMAJIBHOTO paclpenieieHus, TO
BEJIMYMHY CYMMAapHOrO MOJsi PACCESIHUS MOYKHO OIPEIECIUTh KBAJPAaTUYHBIM CYMMHUPOBaAHUEM
AJIEMEHTAPHBIX MMOTPEIIHOCTEMN:

Ecnm e 3aK0HBI paccessHUs JIE€MEHTApHBIX MTOTPEIIHOCTEN pa3Hble, TO UX CYMMHPOBAHUE
BEAYT I10 MPaBHITy KBaJPaTHOTO KOPHS C yueToM K03(h(PpHUIIMEHTOB OTHOCUTENBHOIO PACCESIHUS.

_ 2 2 2
o, = \/I(la)m1 +I(2a)mz +...+Kna)m” =

Benuunna 3Tux KO3 (UUMEHTOB  oOmpeAenseTcss IO  OTHOIIEHWIO  3HAYCHUS
OTHOCHUTEJIBHOTO CPEIHETO KBAPATHYECKOTO OTKJIOHEHHUS Ai K 3HAUCHHUIO ATOTO OTKIOHCHUS IS
3aKOHAa HOpMasbHOrO pactpeneneHust ['aycca. Torga st 3aKkoHa HOPMaJIbHOTO PACIpPENETICHUS
K03 UIMEHT OTHOCUTENbHOTO paccessHuss K = 1 ansa 3akona Cummncona K = 1,2, ans 3akoHa
paBHo# BepositHocTn K = 1,73.

K cucrematnueckum (QaxkTopaM OTHOCAT Takue, KOTOpbIE JMOO COXPAHSIOT JUIMTENbHOE
BpeMsl BEJIMYMHY M HalpaBieHHE (MX Ha3bIBAlOT CHCTEMATHYECKMMM IOCTOSHHBIMH), OO,
COXpaHssl HallpaBJ€HUE [JEHUCTBHS, 3aKOHOMEPHO M3MEHAIOT BEJIWYMHY (MX Ha3bIBAIOT
CUCTEMATUYECKUMHU  MEpeMEeHHbIMH).  OTIMYUTEIbHOW  OCOOEHHOCTHIO  MOPOXKIAEMbIX
CHUCTEMaTHYECKUMH (HaKTOpaMH IMOTPELIHOCTEeH SBISETCS TO, YTO OHU SIBISAIOTCS BEKTOpPaMHU H,
CJIeIOBATEIIbHO, CYMMHPOBATh UX MEXIy COO0M HEOOXOIMMO aJIreOpandecku, T.e. C y4eTOM 3HaKa
HATPaBIICHUS ACHCTBHS.

CrnyyaitHble OTPEUTHOCTH CKJIA/bIBAIOTCS C CUCTEMAaTUYECKUMU apudmMerndecku. B sTom
ClIy4ae CyMMapHOE€ I10JI€ PACCESIHUSI pa3MEPOB ONPEIENSIETCS BEIPAKEHUEM:

., =0, +A,, =060+A

cym cucm cucm
Hamnpumep, nipu 3eHKepOBaHNUN OTBEPCTHUH OJTHUM 3€HKEPOM B IMAPTUU JIETAJIEH pACCESHUE
pa3MepoB MOJUUHSETCS 3aKOHY ['aycca ¢ monem paccesiHusi w=60, KaKk 3TO 1oka3aHo Ha puc.2.11.
[Ipu cMeHe 3eHKepa XapakTep paccesHUs HE W3MEHSETCs, TaK KaK BCE YCIOBUS 0OpabOTKH
OCTalOTC HEM3MEHHBIMU, HO BEpIIMHA KPUBOM pacCEesiHUS CMEIIAETCSd Ha BEIUYUHY Pa3HOCTH
JUaMETPOB CTAPOTO U HOBOTO 3€HKEPOB A ycm, KAK 3TO MOKa3aHO Ha puc. 2.116. CymmapHoe mosie
paccesiHHsI pa3MepoB BCel MapTUU 00pabOTaHHBIX JBYMS 3€HKEpaMH JeTallell paciIupsercs Ha
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3Ty BENUYUHY Acyem, @ KPUBAST PaCCeSHUS CTAHOBUTCS ABYXBepUIMHHOU. Ecnu cucrtemarnyeckas
MOTPENIHOCTh TepEeMEHHasi U OMHCHIBAETCS HEKOTOPOIl 3aBHCHMOCTBIO (HampuMep, pa3MEpHBI
W3HOC HMHCTPYMEHTA, KOTOPBIM MPOIMOPIIMOHANICH BPEMEHU €ro pabdoThl), TO BEPIIMHA KPHUBOM
paccestHUsl CTAaHOBHUTCS IJIOCKOW M JUIMHA 3TOM IUIOCKOM yacTu TeM Oosiblie, yeM OoJiblie
HAKOILJICHHAsT CUCTEMAaTHYECKasi MOTPEIIHOCTh Ay = f(A2), Tme Ne - THOpSAKOBBIA HOMEp
00paboTaHHBIX JeTaliel, ¢ MOMOIIbI0 KOTOPOTO OINOCPEJOBAHHO H3MEpsieTcs Bpemsl padoThI
WHCTPYMEHTA.

Plx)% Plx)%

W, =60

Puc.2.11. Cxema BnustHUS Ay, HA GOPMY KPUBOHN pacCesHUS U BETMUUHY IOJIS PACCESTHUS

1.3 Crangaprusanusi napamMeTpoB MoJIei PaccesiHUs KAK HHCTPYMEHT CHUKeHUS
3aTpaT Ha NPOM3BOACTBO M IKCIIYaTAllUIO U3e Uil

Cucmemoti 0onyckoé u nocaodok Ha3bIBAIOT COBOKYIHOCTb PSAOB JOIYCKOB U IOCAJOK,
3aKOHOMEPHO IIOCTPOEHHBIX Ha OCHOBE OIIBITa, TEOPETUYECKUX M HIKCIEPUMEHTAIbHBIX
uccieqoBaHu U o(OpMIIEHHBIX B BHJE cTaHaapToB. Cucrema mnpeaHa3HauyeHa Juisi BbIOOpa
MUHHMAaJIbHO HEOOXOIUMBIX, HO JOCTATOUHBIX JJIsl MPAKTHUKH BapUAaHTOB JOMYCKOB M IOCAIOK
TUINOBBIX COEAMHEHMH JeTajeil MalluH, JaeT BO3MOXKHOCTb CTaHAAPTH30BaTh PpEXKYIIHE
UHCTPYMEHTBI U KalnuOpbl, a KaK CJIEJCTBHE CHMXKAIOTCS 3aTpaThl Ha W3rOTOBJICHME JeTaleH,
COOpPKY y3J0B M HX KOHTPOJIb, O0JIEr4aeT KOHCTPYHMPOBAHHE, NMPOU3BOJACTBO M JOCTHKEHUE
B3aMMO3aMEHSEMOCTH M3/IeIMI U UX YacTel, a Takke 00yCIOBIMBAET MOBBIIIEHUE X KauyecTBa.

B nacrosimee BpeMs: OOJIBIIMHCTBO CTpaH MHUpa MPUMEHSIET CUCTEMBI JIOIIYCKOB M MOCAZ0K
NCO. Cucremsl MCO co3nanbl a1 yHU(UKALMK HAMOHANBHBIX CUCTEM JOIMYCKOB U MOCA/IOK C
LEeNbl0  O0JIerueHus: MEXAYHapOIHBbIX TEXHMUYECKHUX CBs3ell B MeTauiooOpalaThiBaromien
IIPOMBINIEHHOCTH. Bximodenne MexayHapoaHelx pexkomenpauuii MCO B HanmoHalbHBIE
CTaHJapThl CO3JIa€T YCIOBHUS JUIsl OOECleYeHHs] B3aMMO3aMEHSEMOCTH OJHOTHUIHBIX JAeTajei,
COCTaBHBIX YacTE€W M W3JIENHH, N3TOTOBIEHHBIX B pa3HbIX crpaHax. CoBerckuii Coro3 BCTyNMII B
HUCO B 1977 rony, a 3areM mepemién Ha eAMHYIO cucTeMy nomyckoB M mocanok (EC/II) u
OCHOBHBIE HOPMBI B3aUMO3aMEHsEMOCTH, KOTOpbIE 0a3UpPYyIOTCS Ha CTaHapTaX U PeKOMEHAALUAX
NCO.

OcCHOBHBIE HOPMBI B3aMMO3aMEHSEMOCTH BKJIIOUAIOT CHUCTEMBI JIOIYCKOB M IOCAJOK Ha
HWIMHJPUYECKHE JeTalli, KOHyca, IIMOHKH, pe3bObl, 3yOuarhie mnepepauu, u Ap. Cucremsl
nomyckoB u mocagok MCO u ECHII mis TUMOBBIX [AeTaneil MalldH OCHOBAHBI HAa eOUHbIX
NPUHYUNAX NOCMPOEHUsl, BKITFOUAIOIINX

e cucTeMy 00pa30BaHUs MOCAI0K M BHJIOB CONPSKEHUH;
e CHUCTEMY OCHOBHBIX OTKJIOHEHUH;

e  YPOBHU TOYHOCTH;

e  CIUHUILY JOITYCKa;

e MPEANOYTUTEIbHBIE NOJIS JOIYCKOB U MTOCAIOK;

e JMAna3oOHbl U MHTEPBaJIbl HOMUHAJIBHBIX PA3MEPOB;
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e HOPMAIBHYIO TEMIIEpPATYypYy.
B0 mpuHATO, YTO JBE WM HECKOJIBKO JAETajled pa3HBIX Pa3MEpOB CIEAYeT CUYHUTATh
OI[I/IHaKOBOI‘/JI TOYHOCTH (HpI/IHaI[JIe)KaH_II/IMI/I OIHOMY KBaJII/ITeTY), C€CJIIM HUX H3roTraBJIMBAlOT Ha
OJTHOM ¥ TOM k€ 00OPY/ZIOBaHUU TIPH OJJHUX M TEX K€ YCIOBHAX 00pabOTKM (pexuMax pe3aHus u
T.1.). OTCI0Aa cleyer, 4TO TOYHOCTh BaJlOB, N3TOTOBJICHHBIX, HATIPUMEp, IITH(POBaHUEM BO BCEM
JMana3oHe AMaMeTPOB OJMHAKOBA, HECMOTPS Ha TO, YTO IOTPEUIHOCTh 00pPabOTKH, KaK MOKa3ain
HKCIIEPUMEHTHI, PACTET C YBEIMYCHUEM pazMepa 06pa6aTHBaeM0171 neranu (puc. 1).

A, MKMm I

120 TokapHas oﬁpaﬁcmr{a a

80 / wnuqboeaﬂue EQVCT ﬁ

/ _L__ ——
60 - "]
/ T

40 / e

20 V"’/\ MpeuusuonHoe wucposaHue a 33\4‘ d S

0 l | l ! |

40 80 120 160 200 240 d wmwv

Pucynok 3.1

3aBHCHMOCTh W3MEHEHHs TOTPEIIHOCTH ObUIa TpEACTaBlieHAa Kak IMPOM3BEIEHHUE JBYX
yactei. OfHa YacTh a XapaKTepu30Baja THI CTaHKa, Ipyras — 3aBUCela JHUIIb OT pa3Mepa JAeTanu
3d.

A=a*3d
riue A — aMIUTMTY/Ia PACCEeSIHUS pa3MEpOB, XapaKTePHU3YIOILas MOrPeIHOCTh 00padoTKu, MKM; d —
naMeTp oOpabaTbiBaeMOH 1eTanu, MM; a — KOG GUIMEHT, 3aBUCALINN JUIIb OT TUIIA CTaHKa.

B nanpHeiimem ObITO pemieHo, 9To TOMYCKH OAHOTO KBAIUTETA JOJDKHBI MEHSTHCS TaK XKe,
KaKk U3MEHseTcs IOTpelHOCTh OOpaboOTKM Ha CTaHKE B 3aBUCUMOCTH OT  pa3Mepa
o0OpabaTheIBaeMoOil J1eTau.

Cucmema oCcHO8HbIX OMKIOHEHUI TIPEICTABIIAET COOOM psAJl OCHOBHBIX OTKJIOHEHUH BaJOB
B CA u otBepctuii B CB, 0003HauaeMbIX COOTBETCTBEHHO CTPOYHBIMHU U 3arjaBHbIMH OyKBaMu
JaTUHCKOTO andaBuTa, Hanpumep a, b, ..., zb, z¢,; A, B, ..., ZB, ZC.

3HaYeHne OCHOBHOTO OTKJIOHEHHS ONPEICISETCS COOTBETCTBYIOMIEH OYKBOW M 3aBHCHUT OT
HOMUHAJIBHOTO pa3Mepa. B cucremax 10mycKoB M MOCAJ0K pa3HbIX TUIOB JI€Tallell YCTaHOBIIEHO
pa3Hoe YHCIIO OCHOBHBIX OTKJIOHEHWH, HamOOJbIIee MX KOJIMYECTBO COJICPKUTCS B CHCTEME
JIOITYCKOB U MOCAJIOK IIaJKUX HMINHAPUYECKUX JeTaleH.

Ypoenu mounocmu MOTyT Ha3bIBaThCS TIO-Pa3HOMY: K8AIUMeEmbl MOYHOCMY - TSI THaIKUX
neranei, cmenenu mounocmu - JUIA pe3bOOBBIX JeTajed M 3yOuaTbIX KOJEC MIM KIACCHl
mouHocmuy - ISl TIOJIIMITHAKOB KaueHHs, HO B JIIOOOM CiIydae OHH ONPEACISIOT TpeOyemyro
CTYIEHb TOYHOCTHU JIeTajel JUIsl BBITOJHEHUs CBOMX (DyHKIMA. OO03HA4al0TCs YPOBHU TOUHOCTH,
KaK TIpaBWIO, apaOCKUMU IUpaMu, 4eM MeHbIe Mudpa, TEM BBHIIIE YPOBEHb TOYHOCTH, T.€.
TOYHEE JIeTalb.

Eounuya Oonycka - 5TO 3aBHUCHMOCTH JIOITyCKa OT HOMHHAJIBHOTO pa3Mepa, KOTopas
SBIISIETCS MEPOl TOYHOCTH, OTpaXarollell BIMSHUE TEXHOJOTUYECKUX, KOHCTPYKTUBHBIX U
METPOJIOTHUECKUX (haKTOpOB. EMMHMIIEI HOMyCKa B CHCTEMaX JOMYCKOB M MOCAJ0K YCTAHOBJICHBI
Ha OCHOBAaHMHU HCCIEIOBAHUNH TOYHOCTH MEXaHW4Yeckoi oOpaboTku neranedd. Juanazonvl u
UHMEPBaIbl HOMUHATILHBIX pA3Mepo8 YUUTHIBAIOT BIUSHUE MacIITaOHOro (hakTopa Ha 3Hau€HUE
€IMHUIIBI JIoNycKa. B mpenenax oHOro auamnasoHa pa3MepoB 3aBHCUMOCTb €MHMIIBI OMYCKa OT
HOMHHAQJIBHOTO pa3Mepa - MOCTOSHHA. DTO CHENaHO ISl TOTO, YTOOBI MaKCHMAaJIbHO COKPATHUTH
YHCII0 3HAYEHUH JTOMYyCKOB MPU MOCTPOSHUHU PSIJIOB JTOITYCKOB.

Honyck IT paccuntsiBaercs o ¢popmyse: IT =K * i,
rne K —uucno epuHuU gomycka, yCTaHOBICHHOE JJISl KXKIOTO KBAIUTETA;
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| — eMHMIIA JIOTTYCKA, 3aBHCAIIAs TOJBKO OT pa3mepa (tadi. 3.1).

Crannmaprom ycranoBieHsl kBanuteTsl: 01, 0, 1,2, 3,4, 5, ..., 11, 12...18. Cambie TOUHBIC
kBanuteTsl 01, 0, 1, 2, 3, 4, kak npaBwUII0, MPUMEHSIOTCSI IPU U3TOTOBJICHUU 00PA3I[OBBIX MEP U
kanmuOpoB. KBamuTteTsl ¢ 5-ro mo 11-ii, Kak mpaBUiI0, MPUMEHSIOTCS JJISI CONPATAEMbIX JIECMEHTOB
netaneil. KBanurtetsl ¢ 12-ro mo 18-i mpuMEHSIOTCS JI1 HECONPATaeMbIX JIEMEHTOB JIeTajei.

Tabnuna 3.1.
KBanurer 56 7 8 9 1011 12 13 14 15 16 17 18
Yucino exuuui gomycka K 710 16 25 40 64 100 160 250 400 640 1000 1600 2500
Homnyck nins pazmepos g0 500 ) - 3
MM IT=k*i, rae ! 0,453D +0,001D , MKM
JIOMyCK JUTsl pa3MEpOB CBBIIIIE L . *
500 110 3150 Mn IT=k*i, tnei=0,004*D + 2,1, MM

[Tpumeuanue: D — cpeqHee reomeTpuueckoe U3 KpallHUX 3HAYEHUH KaKJ10r0 MHTEpBaia
HOMUHAJIBHBIX pa3MepoB, MM (TabsuIa JaHa B COKPAIIEHUH )

JInst MOoCTpOeHMs PsAIOB AOIYCKOB Ka)KIbId M3 JUANla30HOB Pa3MEpoOB, B CBOK OYEpEb,
pa3ziesieH Ha HECKOJIbKO unmepeanod. 110cKoibKy Ha3HayaTh JOIYCK JJIsl KaXX/10I0 HOMUHAJIBHOTO
pa3zMepa HIKOHOMUYECKHU HeLEenecoo0pa3Ho sl BCEX pa3MepoB, 0ObEMHEHHBIX B OIMH MHTEPBAJl,
3HAYEHUS JIONMYCKOB MPUHATHI 00UHaK08biMu. Pa3mMephl 0 HHTEpBaIaM pacipeieieHbl TaK, YTOObI
JIOIIyCKH, IIOJCYMTAHHBIE II0 KpPaWHUM 3HAYCHUSAM B KaKIOM HHTEpBaJE, OTIMYAINACH OT
JIOTTYCKOB, TIOJICYMTAHHBIX 110 CPEeTHEMY 3HAUCHUIO IUaMeTpa B TOM K€ UHTepBale, He OoJiee yem
Ha 5-8 %.

B ¢opmynax enunun gomyckoB B cucteme MCO u EC/II B kauecTBe pa3MepoB
MOJICTABJISIIOT CPETHEE TEOMETPUYECKOE KPAHUX Pa3MepPOB KaKJI0I0 MHTEpBaa.

CpeaHuM reoMeTpM4eCKMM HECKOJIBKUX MOJIOKUTEIbHBIX BEIIECTBEHHBIX YHCET
HA3bIBAETCS TAKOE YHUCIIO0, KOTOPHIM MOXKHO 3aMEHUTh KaX/10€ U3 3THUX YUCEI TaK, YTOOBI UX
pou3BeeHUE HEe N3MEHUII0Ch. bosee opmanbHO:

Tn
Gz, 29, ..., &y) = YT 19Ty = H:r,t-
i=1

1/n

VYceranoBneHO 27 OCHOBHBIX OTKJIIOHEHUH BaJIOB M 27 OCHOBHBIX OTKJIOHEHUN OTBEPCTHH.
OCHOBHOE OTKJIOHEHHE — OJHO M3 JIBYX NPEIETbHBIX OTKJIOHEHUH (BepXHEE WM HIKHEE),
ONpPENIENAIONIEe MMOJOXKEHUE OIS A0MYCKa OTHOCUTENIBHO HYJIEBOW JTUHUUA. OCHOBHBIM SIBIISETCS
OTKJIOHEHHe, Onnxkaiiiee K HyneBoil JuHUM. OCHOBHBIE OTKJIOHEHHS OTBEPCTHI 0003Ha4aroOTCs
MPOMUCHBIMA OyKBaMH JIATUHCKOTO andaBuTa, BajloB — CTPOYHBIMU. CXema pacmoioXKeHUs
OCHOBHBIX OTKJIOHCHUH C YKa3aHHUEM KBaJUTETOB, B KOTOPBIX PEKOMEHYETCA UX MTPUMEHSTh, IS
pa3mepoB 10 500 MM npuBeaeHa Ha puc. 3.1. 3aTeMHEHHAst 00JaCTh OTHOCUTCS K OTBEPCTHUSIM.
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Ilpeonoumumenvhvie nois OONYCKO8 U NOCAOOK TPEICTABISAIOT COOOW COBOKYITHOCTH
OTOOpaHHBIX U3 YKciIa HauboJiee YacTo MPUMEHSIEMbIX B IPOU3BOJICTBE U3IEIUIA MOJEH TOMYCKOB
U COCTABJSIEMBIX M3 MX YHUCIIA TIOCAJOK WM BUJIOB COINPSDKCHHUNA. DT TMOJSI JIOMYCKOB U TIOCAT0K
COCTaBISIIOT PSJIbI MPEANOYTUTEIBHBIX U PEKOMEHIYEeMbIX U JIOJDKHBI B TIEPBYIO Ouepellb
WCIIOJIb30BAThLCS TIPH TPOSKTUPOBAHUN W3]ICITHIA.

Hopmanvuas memnepamypa, Tnpu KOTOPOW ONpENENCHbl JOMYCKA U OTKJIOHEHUS,
ycTaHaBiIuBaeMble cranaaptamu, npunsata paBHoit +20°C (I'OCT 9249-59). Takas TtemmnepaTypa
OnM3Ka K TeMIeparype pabouux MOMENIEHUN MPOU3BOJICTBEHHBIX MOMEIICHUN. ['paayupoBky u
aTTECTAIllMI0 BCEX JIMHCWHBIX M YIJIOBBIX MEP W H3MEPUTEIBHBIX MPHOOPOB, a TAKKE TOUYHBIC
U3MEPEHUS CIIEeIyeT BBIMONHATh P HOPMaJIbHOM TeMIlepaType, OTCTYIUICHUS OT Hee He JOJKHBI
npeBbIIaTh JonyckaeMmblx 3HadeHud, cogepxamuxcs B ['OCT 8.050-73 (I'ocymapcTBeHHas
cuctema usmepenuit). TemmepaTypa aetand ¥ U3MEPUTEIBHOTO CPEACTBA B MOMEHT KOHTPOJIS
JOJKHA OBITh OJMHAKOBOW, YTO MOXET OBITh JIOCTHTHYTO COBMECTHOW BBIICPIKKOH JeTamd U
M3MEPUTENLHOTO CPEACTBA B OJMHAKOBBIX YCIOBUSAX (Hampumep, Ha 4yryHHOW muute). Ecnu
TEMIepaTypa BO3JIyXa B TPOU3BOJCTBCHHOM IOMECIICHUH, KOHTPOJIUPYEMOW JCTald |
M3MEPUTENLHOTO CpelCcTBa cTadmnu3upoBanbl U paBHbl 20 °C, TemmneparypHasi MOTPEIIHOCTb
U3MEpPEHUsSI OTCYTCTBYET TPH JIFOOOH pa3HOCTH TeMIEepaTypHBIX K03()PHUIMEHTOB JIWHEHHOTO
pacmupenusi. Takum o0pa3om, Ui yCTpaHEHHS TEMIIEpaTYPHBIX IOTPEIIHOCTEH HEoOXO0AUMO
coOTI0IaTh HOPMAJIBHBINA TEMITEPATYPHBIH PEKUM B MTOMEIIEHUSIX N3MEPUTEIILHBIX JIA00paTOPHH,
WHCTPYMEHTAIBHBIX, MEXaHUYECKIX U COOPOYHBIX [IEXOB.

2. lMocaaka kak Moje/Ib B3aUMO/IelCTBUS IBYX JAeTajiei
2.1 PazmepHast MoJeJIb B3aUMOCHCTBHS ABYX JieTaJIeill B eIMHUYHOM COeIMHEHUH

B roToBEIX n3gCiandax JO€Tajanld B OOJIBIIMHCTBE CJIydacB COIpATarOTCsa 110 CBOUM
bopMo0OOpa3yOMIUM TOBEPXHOCTSIM, 00pa3ys coequHenHwus. Jlrobas MammHa MpH W3TOTOBICHHUH
TpeOyeT BBIMOJHEHUS OOJBIIOTO KOJMYECTBA COCAMHEHHWH JeTajeil Ipyr ¢ APYroM - TakKue
COCIMHEHUS] B TpejeNax OIHOTO U3JENUS SBISAIOTCA EAMHUYHBIMH. B TaHHOM KOHTEKCTE
€OUHUYHOE COeOUHeHUe - DTO JIBE WM HECKOJBKO TOABIKHO WM HEMOJBUKHO COCHHHIEMBIX
JeTaneil HaszbIBAIOT compsraeMbiMU. [lOBEpXHOCTH, MO KOTOPBIM TPOHMCXOAUT COEIUHEHUE
JeTajeid, Ha3bIBAIOTCS COMNPSTACMBIMH IMOBEPXHOCTSIMH. OCTajbHBIE TOBEPXHOCTH HAa3bIBAIOT
HeconpAraeMbIMU (CBOOOJHBIMHU). B COOTBETCTBUU C 3THUM pa3iMyaroT pa3Mephl CONMPSATaeMbIX U
HECOMpsIraeMbIX (CBOOOHBIX ) TTOBEPXHOCTEH.

18



XapakTep eIUHUYHOTO COeTMHEHHS OnpeensieTcs ero (pyHKIMOHAIbHBIM Ha3HAYCHUEM B
MEXAHHU3ME, IPU M3rOTOBICHUHM KOTOPOTO OHO OCYILECTBISETCS, M ONpPENENsIeT CTENCHb
JIOITyCTUMOCTH OTHOCHTEJIBHBIX TE€peMelIeHni netaneil mocie coOopku. Ilo Bo3MOKHOCTH
B3aMMHOI'0 IIEPEMELICHMS IeTAJIEH Pa3IM4aloT CIECAYIOIINE COCIUHEHUS:

° a) HenooBudICHvle HEPA3LEMHbBIE COeOUHEHUsl, B KOTOPBIX OJIHA COEIMHsAEMas JeTallb
HEMOJBM)KHA OTHOCUTEIBHO APYrod B TEUEHHE BCEro BPEMEHH paboThl MeXaHHU3Ma:
COCIMHEHUS [JeTajllel CBApKOM, KIENKOH, KJIEeM, COEAMHEHHsS C TapaHTUPOBAHHBIM
HaTAroM (Hampumep, OpPOH30BOrO BEHIA YEPBAYHOIO KOJIECA CO CTAJbHOM CTymuLEH);
nepBble TPH BHUJA ITHX COCAMHEHHUH pa30opKe HE MOABEPraloTCs, a YETBEPTHIH MOMKET
pa3buparbcs JIMLIb IPU KpaiiHel He0OXOJUMOCTH;

e 0) Henoosudicuvie pazvemuvie coeOuHeHus, OTIMYAIOLINECs] OT MPEABIAYIINX TEM, 4YTO B
HUX BO3MOJKHO IIEPEMELICHUE OJHOW JIe€Tall OTHOCHUTEIBHO IPYrOd IPU PETYIUPOBKE U
pa3bopke CcoeIMHEHHs NpPU PEMOHTE (HampuUMep, KpeneXHble pe3bOOBbIE, NUIMIEBBIE,
HINTOHOYHbIE, KJIMHOBBIE M IITU(TOBBIE COCAUHEHUS);

e B) N0OOGUIICHbIe COeOUHeHUsl, B KOTOPBIX OJHAa COEIMHsAeMas JieTalb BO BpeMs pabOThbI
MEXaHHU3Ma [1ePEMEIAETCS OTHOCUTEIBHO IPYrOM B ONPEAEICHHBIX HAIIPABICHUSX.

B kaxayro u3 rpynn BXOAWT MHOIO Pa3HOBUIHOCTEH COEIMHEHWM, MMEIOLIUX CBOHU
KOHCTPYKTHUBHBIE 0COOEHHOCTH U CBOIO 00J1aCTh IPUMEHEHHS.

Enunuunoe coenrHenne o0pas3yer conpsikeHue uiu nocaaxky. [Ipu 3ToM BHE 3aBUCUMOCTH
0T KOHOQUIypaluM COECIUHSIEMbIX 3JIEMEHTOB, YCIOBHO IPHUHATO OAMH 3JIEMEHT Ha3bIBaThb
«BaJIOM», a JAPYroil - «oTBepcTueM». Ban - TepMuH, yclI0BHO IPUMEHSEMBbIN [Uisi 0003HAYEHUS
Hapy>XHbIX (OXBaThIBAEMBIX) 3JEMEHTOB JleTajieil, BKJIIOYass M DSJIEMEHThbl, OrpPaHUYECHHBIC
IUIOCKUMU TOBEpPXHOCTSIMU. OTBEpPCTHE - TEPMHUH, YCIOBHO NPUMEHSEMBbIN A 0003HAYEHUS
BHYTPEHHUX (OXBaThIBAIOIIMX) 3JEMEHTOB JeTajel, BKJIOYas M 3JIEMEHTbI, OTPaHUYECHHBIE
IUIOCKUMU TIOBEpXHOCTsAMU. Ecnu oxBarbiBaromiass M OXBaTblBa€Mash IOBEPXHOCTHU SIBIISIFOTCS
KPYIVIBIMU ~ LMJIUHAPUYECKUMH  ITOBEPXHOCTSAMH, TO COEIMHEHUE Ha3bIBAETCs  IJIAJKUM
WIMHIpUYecKUM. Ecnu oxBaThiBalollass M OXBaThlBaeMas IMOBEPXHOCTU OOpa3oBaHbl ABYMS
NapauIeIbHBIMU IJIOCKOCTSAMU KaX/asl, TO COEMHEHNE HAa3bIBACTCS IJIOCKUM C MapajuIeIbHBIMU
MJIOCKOCTSIMHU.

EnunnyHoe coenuHeHne MOXKET OBITh C 3a30pOM MJIM HATATOM. 3a30p - Pa3HOCTb MEXIY
pa3MepoM OTBEPCTHS U Bajia JI0 COOPKH, €CiIi pa3Mep OTBepCTHs Oosblie pasmepa Baia S =D - d.
Harsr - N =d - D. 3a30p win HATAT NPEACTABISIOT CO00M pasMEepHYIO MOJIENb B3aUMOACHCTBUS
JBYX JIeTajeil B ETMHUYHOM COEIUHEHHH.

2.2 Pa3MepHaﬂ MojAeJdb B3auMOAeiicTBUS JeTajieil B maprumn coeTUHeHHU

HomunanbeHbIi pa3mMep oTBEpCTHS U Bajia, COCTABIISIIOIIMX COEIMHEHUE SIBISETCS 00WUM U
HA3b16AeMcs HOMUHANbHLIM pazmepom nocadku. Pa3Mepbl OTBepcTHl 0003HAYaIOT JIIOOBIMHU
3arjJaBHbIMU OykBamu, Hampumep: A, B..., BaioB - cTpounbiMu: @, D.... TlpemenbHbie pazmepbl
0003HAUalOT C HMHJIEKCAaMH max - HauOOJbIIWI NpeAeNbHBIA pa3Mep, min - HaMMEHBIINUN
npeieNbHBIN pa3mep, HapuMep: Amax, Bmin, amax, bmin.

B 3aBucuMOCTH OT BO3MOXXHOCTH OTHOCUTEJIBHOTO NMEPEMELIEHUS CONPAracMbIX JAeTajel
WM CTENIEHU CONPOTUBJICHUS UX B3aUMHOMY CMEIICHUIO MOCAIKH pa3JIeNsIFoT Ha TP BHUJA!

- IOCAJIKH C 3a30pOM,

- IOCAJIKU C HATATOM,

- IEPEXOAHBIE TIOCATKU.

1. Tlocagka ¢ 3a30poM - mocajka, Mpu KOTOPOW Bcerja oOpa3yeTcss B COCTMHEHUH 3a30D,
T.€. HAMMEHBIIUI MpeAebHbII pa3Mep OTBEpCTHs OoJblle HAUOOJBIIETO MPEASIBHOTO pa3Mepa
Baja Win paBeH emy. Ha rpaguueckoM nM300pa’keHUU Takoil MOCAJKU I0JIe JOIYCKa OTBEPCTUS
BCETJ]a PacloyIoKEHO HaJ IOJIeM JIOIyCKa Bajia, T.€. pa3Mep T'OJHOTO OTBEpCTHs Bcerna Oosiblie
pasmepoB roaHoro Baia. Ilocagku ¢ 3a30poM xapakTepu3yroTcs (OTIMYAOTCA OIHA OT APYro)
3HAUEHUSMHU 3a30pOB, T.€. JBYMsI BO3MOYKHBIMM IPEAEIbHBIMU 3HAUEHUSMHU, MEKIY KOTOPBIMH
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JIOJDKEH HaXOOUThCSA JEUCTBUTENBbHBIM 3a30p IIPU  M3IOTOBICHUM JeTaled B Ipefesax
HOPMHUPYEMBIX JOIYCKOB H, HPEXKIEC BCEro, HAUMEHBIIMM 3a30poM. B wyacTHOM cirydae
HaMMEHBIINKA 33a30p MOXKET ObITh paBeH Hymto. Hanbomnbimmii 3a30p OyAeT MMETh MECTO, €CIH
colpsraTb HauOOJIBIIMI MPeENbHbIN pa3Mep OTBEPCTHS C HAMMEHBIIUM MPEAEIbHBIM Pa3MEPOM
BaJla, & HAMMEHBIINHI 3a30p - IIPU CONPSIKEHUM HAaUMEHBILErO IIPEIEIbHOIO pa3Mepa OTBEPCTHUS C
HauOOJIBIIMM IIpeNlesIbHBIM pa3MepoM Basa. ITocaiku ¢ 3a30poM HCHONB3YIOT B TEX Cilydasx,
KOrJa HeOoOXOOMMO OO0ECIEeUYUTh OTHOCUTEIIFHOE CMEIIECHHE COMpPSTraeMbIX JeTajed WiH
HE00XO0MMO 3JIEMEHT OJHOW JeTallid IIOMECTUTh B JIEMEHT APYroM [uid AajabHEeWIed ux cBapku
WIM KPEIUIEHUsI IPYTUMHU ClIocO0aMH.
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Ilonsa JOITYCKOB OTBCPCTHUA U Bajia IIPHU MOCAAKE C 3a30pOM (OTKJIOHGHI/ISI OTBCPCTUMA
MMOJIOKHUTCIIbHBI, OTKIIOHCHHS Bajla OTpI/ILIaTCJ'IBHH)

2. [Tocaaka ¢ HATArOM - Mocajka, Mpu KOTOPOH Bcerga oOpa3yeTcsl HaTAT B COEAMHEHUH,
T.€. HAUMEHBIIMH TpPENeNbHBI pa3Mep COeIMHAeMOro Baja Oyzaer Oosblie HauOOJIBIIETO
npeensHoro pazMepa orepetus. Ha rpaduueckom n3o0pakeHUM TaKUX MOCAJIOK I0JIe JIOMycKa
BaJIa BCET/Ia PACIOJI0KEHO BBIIIE TTOJIS JOMYCKA OTBEPCTHS, T.€. BCE pa3Mephl TOAHOTO OTBEPCTHUS
MEHbIIIE Pa3MepoB rojJHoro Bana. Ilocaiku ¢ HATATOM XapakTepU3yTCs (OTJIMYAIOTCA OJHA OT
JPyToii) 3HAYCHNEM HAaUMEHBIIETO HATATa, KOTOPBIA 00pa3yercs MU CONPSHKCHUH HAUMEHBIIIETO
IpEeJeNbHOr0 pa3Mepa Bajla ¢ HauOOJBIIMM IPENENIbHBIM Pa3MEPOM OTBEPCTHS, €CIIU pa3Mep
OTBEPCTHsI MEHBIIIEe pa3Mmepa Bana. HamOoNbIIMi HATAT OKaKETCS TOTNA, €CIM B CONPSHKCHUU
OyzeT ydacTBOBaTh Baj C HAMOOJBIIMM IpENEbHBIM pa3MEpoOM M OTBEPCTHUE C HAMMEHBIINM
npeaeTbHBIM Pa3MEPOM.

3. [lepexonnas nmocanaka - Ha rpaguueckoM M300pakeHUU TaKUX MOCAIOK MOJIS JIOMYCKOB
BAJIOB M OTBEPCTUH TEPEKPHIBAIOTCSA YAaCTHYHO WM TIOJHOCTBIO. TakuMm oOpa3om, [0
U3TOTOBJICHUS HENb3s1 TOUHO CKa3aTh, YTO MOJYYUTCS MIPU CONPSHDKEHUH TOJTHBIX OTBEPCTHS U Baja
- 3a3op wim HaTar. llepexomHble TMOCAIKW XapaKTEPU3YIOTCS HAWOOJBIIUM HATATOM U
HanOOJBIINM 3a30poM. Eciii ipu U3roTOBICHUH OKaXKETCs, YTO pa3Mep OTBEPCTHS COOTBETCTBYET
HanOOIbIIEMY MIPEeTbHOMY Pa3Mepy, a pa3Mep Bajla - HAMMEHBIIEMY IPEACITbHOMY pa3sMepy, TO
B CONPSDKEHUU MONyYUTCS HauOOJBIIMH 3a30p. B ciydae ecnu pazmep rogHoro orsepctusi Oyaer
COOTBETCTBOBATH HAMMEHBIIEMY IPEIEIEHOMY pa3Mepy, a pa3Mep TOIHOTO Baia - HauOOJbIIEMY
npeJebHOMY pa3Mepy, TO B CONPSDKEHUU OyIeT UMeTh MecTo Haubousbimid Hatar. [lepexoansie
MOCAJIKN MCTIONB3YIOTCS B3aMEH IMMOCAJIOK C HATATOM, KOT/Ia HEOOXOIUMO TIPOBOJUTE Pa300pKy U
cOOpKY CONpsDKEHHMsI IMpH ero HsKcruryaranuu. Ecimu TpeOyercss oOecneduTb HENOoJBHKHOE
COCIMHEHNE Bajla W OTBEPCTHSA C IOMOINBIO IEPEXOJHOM IOCAAKH, TO OOBIYHO Tpedyercs
JIOTIOJTHUTEILHOE KPEIUICHUE COMPATAEMBIX JIeTallel, MOCKOIbKY IpeeibHbIC HATATH HEBEIUKH.
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J1J1g HarJIsaIHOTO MPEICTaBICHHS Pa3MEPOB, MPeIeIbHBIX OTKIIOHEHUN U JIOMYCKOB, a
TaKXKe XapakTepa COeANHEHUH NCTIOIB3YIOT TpaguuecKoe, CXxeMaTudeckoe H300paXeHne moIen
JOTTYCKOB, pacloiaraéMbIX OTHOCUTENIBHO HYJIEBOU TUHUH (pHC.2).
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Kak yxke roBopunoch, pe3ylnbTaT JHOOOro MPOU3BOJICTBEHHOTO Mpollecca CIy4aeH H
paccesiH 1o HeKOTOpOMY IoJTk0. [103TOMY IPH W3TOTOBJICHUN TAPTUN U3JIEIINNA TOBOPHUTH O TOYHOM
3HAUEHUHW 3a30pa WM HATsIra B COEOUHEHUM HEMPaBOMEPHO, ATH TMOKa3aTeld pPa3MEpPHOTO
B3aMMOJICHCTBYS JBYX IMOBEPXHOCTEH, 00pa3yIONINX COSIUHEHHIE TAKXKE TIOTYJarOT PacCEesTHUE TI0
HEKOTOpoMy momo. W 3TO paccesHue MODKHO OBITH OTpaHUYEHO (OIpenereHa ero Hopma)
COOTBETCTBYIOIIMM ITOKa3arejaeM. DTOT TOKa3aTellb HAa3bIBACTCS JIOMYCKOM IOCAAKHU . /Jonyck
nOCAOKU - PA3HOCTh MEXAY HauOONBIIMM U HAaWMEHBIINM JOMYCKaeMBbIMU 3a30paMU (JIOMYCK
3a30opa TS B mocajakax ¢ 3a30pOM) WM HAaWOOJBIIUM W HAUMEHBITUM JIOMYCKAeMBIMU HATSATAMH
(momyck Hatsra TN B mocamkax ¢ HaTﬂrOM)Z: TS = Smax - Smin; TN = Nmax - Nmin. B
nepexooHvlX Nnocadkax IOMYCK TIOCAJKU paBeH CyMMe HauOOJBIIETr0 3a30pa U HaAMOOJBIIETO
HaTAra, B3ATHIX MO abcomoTHOMy 3HaudeHuio TS(N) = Smax + Nmax. [[yis Bcex THIIOB MOCAIOK
JIOTTyCK TIOCAJIKM paBE€H CyMmMMe JOIYCKOB OTBepcTus W Bama, T. €. IS(N) = TD + Td. B
MEPEXOHBIX MOCaJKaX MUHHMAJIbHBIN 3a30p B MEPEXOJHON mocaake paBeH Hyo (Smin = 0).
CpenHmid 3a30p WM HATAT PaBEH IOJIOBHHE Pa3HOCTH HAWOOJBIIETO 3a30pa W HAWOOJBIIErO
Hatssra SM(Nm) = 0,5-(Smax-Nmax).

Cucrema o0Opa3oBaHHs IMOCAJOK W BHJOB CONPSHKCHHH MPEIyCMATPUBACT HOCAOKU 8
cucmeme omgepcmust (CA) u 6 cucmeme sana (CB).

' Tocaska - XapakTep COEeJAMHEHHUS AETajeil, onpeAessieMblii 3HAUYEHUSIMU TOJyYaOLIUXCs B HEM
3a30pOB M HATATOB.

? TIpu pacuéTe MOCanOK ONPENENSIOT MpeieNbHbIE M CPEIHUHA 3a30phl MIM HATATH. HanGompummit
(Smax), manmensinuit (Smin) u cpemamii 3a3op (Sm), paBuer: Smax=Dmax-dmin; Smin=Dmin-dmax; Sm=
0,5-(Smax+Smin). Haubonpmuii (Nmax), naumensiuii Hatsru (Nmin) u cpennuii Hatsr (Nm) paBHBL:
Nmax=dmax-Dmin; Nmin=dmin-Dmax; Nm= 0,5-(Nmax+Nmin).
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Ilocaoku 6 cucmeme omeepcmus - 3TO MOCATKHU, B KOTOPBIX Pa3IMYHbBIC 3a30Pbl U HATATH
MOJIYYaIOTCsl COETMHEHUEM PA3IMYHbBIX BaJIOB C OCHOBHBIM OTBEpCTHEM (pucC. 4, a).

Ilocaoku 6 cucmeme ana - 3TO OCAAKH, B KOTOPBIX PA3TUUHBIC 3a30Pbl U HATATH
MOJIYYaIOTCs COCTMHEHUEM PA3IUNUYHBIX OTBEPCTUH C OCHOBHBIM BajioM (puc. 4, 0).
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. [Ipumepsl pacnionoxeHus nojeil 10MycKoB i TOCAI0K: a - B CUCTEME OTBEPCTHUS; O - B
CUCTEME BaJja.

Jlst Bcex mMocaoK B CHCTEME OTBEpPCTHS HIDKHEE OTKIIOHeHue otBepctust El = 0, T. e.
HIDKHSS TPaHMILIA TIOJIsl IOMyCKa OCHOBHOT'O OTBEPCTHS, BCET/1a COBMAJIAET C HYJIEeBOM nuHuen. [
BCEX MOCA/I0K B CUCTEME BaJla BEpXHEE OTKJIIOHEHHE OCHOBHOTI'O Bana €S = 0, T. €. BepXHsis rpaHuLa
HOJIs IOTTyCKa Bajla BCErJa COBMAajaeT ¢ HyjeBoi nuHuel. [lone nomycka ocnognozo omeepcmus
OTKJIAJIbIBAIOT BBEPX, 10/ OONYCKA OCHO8HO20 8ald - BHU3 OT HYJIEBOW JIMHUHU, T. €. B MaTepuas
JIeTaJH.

Tounble otBepcTHs 00pabATHIBAIOTCS  JOPOTOCTOSAIIMM  MEPHBIM ~ HWHCTPYMEHTOM
(3eHKepaMH, pa3BepTKaMu, MPOTsDKKaMU M T.M.). Kakaplii Tako WHCTPYMEHT MPUMEHSIOT IS
00paboOTKH TOJIBKO OJHOTO pa3Mepa ¢ ONpeAeseHHBbIM MoJieM Jomycka. Baibl ke HE3aBUCUMO OT
UX pa3Mepa MOryT o0paldaThIBaThCS OJTHUM M TEM K€ PE3LOM WIIN IIITH(POBATBHBIM KPYTOM.

[lpy mUpoKOM NPUMEHEHUH CHCTEMBI Baja HEOOXOIMMOCTH B MEPHOM HWHCTPYMEHTE
MHOTOKpPaTHO BO3pAacTeT, MOATOMY MpEANoYTeHUuEe OTAaeTcss cucreMe oTrBepcTus. OgHako B
HEKOTOPBIX CIIyJasiX IO KOHCTPYKTHBHBIM COOOPaKEHHSIM MPUXOIUTCS TIPUMEHSATH CUCTEMY BaJia,
Harpumep, Korja TpeOyeTcs uepeoBaTh COEAMHEHHUS HECKOJBbKHMX OTBEPCTHH OJMHAKOBOTO
HOMHUHAJIBHOTO pa3Mepa, HO C pa3HbIMHU ITOCaJkaMu Ha ogHoM Baiy. Ha puc. 3.3, a mokaszaHo
COEJMHEHHUE, HMEIoIIee TOJBIKHYIO IIOCAJKy IIOPUIHEBOro maiblla | ¢ mmaryHoM 2 H
HETIOABIDKHYIO B OOOBIIIKax TMOPIIHS 3, KOTOpOe IIeeco00pa3HO BHIMOJHUTH B CHUCTEME Baia
(puc. 3.3, B), a He B cucteMe orBepctus (puc. 3.3,0). Cuctemy Baja BBITOJIHEE NMPUMEHATH U
TOT/Ia, KOT/Ia OCH, BAJIHMKH, MITUQTHl MOTYT OBITh M3TOTOBJICHBI M3 TOYHBIX XOJOTHOTSHYTHIX
IPYTKOB 0€3 TOTIOJIHUTENbHON MeXaHMYECKOH 00pabOTKN UX HAPYKHBIX MOBEPXHOCTEH.
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I[HSI obecreucHus O6pa30BaHI/I$I IIocaaokK B CHCTEMC Bajla, aHaJIOTMYHBIX IIOCaJKaM B
CUCTEME OTBCPCTHUA, CYIIECTBYCT 06mee IIpaBHUJIO IIOCTPOCHHUA OCHOBHBIX OTKHOHCHHﬁ,
3aKJII04Yaromeecsas B TOM, 4YTO OCHOBHBIC OTKJIIOHCHHA OTBepCTI/Iﬁ paBHBI 110 BCJIHUYHUHC U
MMPOTHUBOIIOJIOXKHBI 110 3HAKY OCHOBHBIM OTKJIOHCHUSM BaJIOB, 0003HaYEHHBIM TOH Ke 6YKBOI>'I. 13
9TOro IMMpaBujia CACIIAHO UCKIIFOUCHHUC. I[JIH MMOJIYy4CHHA UJICHTHYHBIX 3a30POB U HATATI'OB B CUCTEMEC
BaJla U B CHUCTEMC OTBCPCTHA Yy ICPCXOAHBIX M IPCCCOBLIX ITOCANOK, B KOTOPBIX OTBCPCTHC
JaHHOT'O KBaJIMTETAa COCAHUHSACTCA C BaJIOM Onmkaiiimero 0ojee TOYHOTO KBaJIUTCTA, OCHOBHBIC
OTKJIOHCHHUA PaCCUHHUTBIBAIOTCA 110 CHGL[I/IaJIbHOﬁ 3aBUCUMOCTH W TIO3TOMY CTAHOBATCA
HCCUMMCTPUYIHBIMHU.

B HCKOTOPBIX ClIydasax I_IGJ'IGCOO6p213HO INPpUMCHATL ITIOCAJKH, 06pa30BaHHbIe TaKUM
COUYETaHHEM IIOJICH JOIIYCKOB OTBEPCTHA MW Bajla, KOrja HHM OJHA U3 JieTajJeyl HE SBIISCTCS
ocHoBHOM. Takue IMOCaJAKH Ha3bIBAOTCI BHCCUCTCMHBIMMU.
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Tema 3. Oco0eHHOCTH pa3MepHBIX Mo/ieJieil B3auMOAelCTBUSA IBYX JeTajieil B

HerJIaAKHX COeIHHEeHUAX
3.1 Pe3n0oBbBIC COeIMHEHUSA

Pe3vb06bim coedunenuem Ha3bIBACTCS COSAMHEHUE JIBYX JETANCH C TIOMOIIBIO PE3bOBI, T.€.
DIIEMEHTOB JIeTajlel, UMEIOIINX OJWH WM HECKOJHKO PAaBHOMEPHO PACTOJIOKEHHBIX BHHTOBBIX
BBICTYIIOB Pe3bOBI MOCTOSIHHOTO CEYCHHs, 00pa30BaHHBIX Ha OOKOBOW MOBEPXHOCTH IMIIMHIAPA
wii KoHyca. KoHTyp ceueHuns: KaHaBOK M BBICTYIIOB B IUNIOCKOCTH, MPOXOSIIEH yepe3 ocb pe3bObl,
00MmIuMiA 11 HApYKHOM M BHYTPEHHEH pe3b0bl, Ha3bIBaeTCs MPOQHIeM pe3bObl.
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B 3aBucumoctu oT mnpoduis, T.e. OT BHIAa (UTYpPbl B CEUYEHUH, pe3bbda ObIBaer
TPEYrOJIbHOM, Tparenen1aabHoi, MUI000pa3Hol, KPyTiioi, mpsaMOyrojibHOU. B 3aBucumocty ot
BUJA IOBEPXHOCTH, Ha KOTOPOW OHA HaHEceHa, pe3bba pas3nensercs Ha UWIMHAPUYECKYIO H
KOHHYECKYIO (KOHYCHYI0). Kpome Toro, pe3n0bl pa3faeisitoT Ha HapyXHbIe (00ITHI) U BHYTPEHHHE
(raiikn).

Ilo skcmmyaTallMOHHOMY MpHU3HAKy, T.e. MO OOJIACTHM MPUMEHEHHUs, pe3bObl OBbIBAIOT
CIIEAYIONIMX BHUAOB: KpelexHas, KHHeMmaTthdeckas (xomoBas) u TpyOHas. Kpenexnas pesn0a,
ucronb3yemas Uil obecrieueHusl pazbeMHOro coenuHeHus. K 3TuM pe3bOaM NpeabsBIIsIOTCS
TpeOOBaHUSI MPOYHOCTH COCOUHEHUS MPH JIUTEIbHON HKcrutyartanuu. OHa OOBIYHO HMeEeT
TPEyroJibHbIN Npoduiis U Hanbosee pacrpocTpaHeHa. Kunemarnueckas pe3n0a UCHOIb3YyeTCsl IS
npeoOpa3oBaHusl BpallaTeIbHBIX JBWKCHUH B IOCTYMATElIbHBIE B TaK HA3bIBAEMBIX BHHTOBBIX
MexaHu3Max. Takue pe3pObl IPUMEHSIOT B KaU€CTBE XOJJOBbIX BUHTOB JUIsl CTAHKOB, B JOMKpaTax,
npeccax u T.J. DTH pe3bObl 00OBIYHO UMEIOT TpareleuJaIbHbIN I KPYTIIbli poduib. OCHOBHOE
TpeOoBaHUE K ITHM pe3pbaM - o0ecrieyeHHe TOYHOrO M IUIABHOTO mepemelieHus. Bo MHorux
Cllydasix OHHM JOJDKHBI 00JagaTh CHOCOOHOCTHIO BBIIEPKHBATH OOJNbIINE HArpy3ku. TpyOHBIE
pe3bObl - LWIMHAPUYECKHE M KOHMYECKHE, MHCIIOJb3yeMble MJIsi COeIMHEHHs TpyO B
HedTenepepabaTHIBAIONICH TPOMBIIUIEHHOCTH, CAHTEXHHYECKOM 000pyoBaHuH | T.1. OCHOBHOE
TpeboBaHue: obecreueHue repMeTUYHOCTH U IPOUYHOCTH COSIUHEHMS.

1o uncny 3ax010B (T.€. 110 YMCITY BUHTOBBIX BBICTYIIOB) pe3b0bI OBIBAIOT OJHO3aXO0/IHbIE U
MHOI'033aXO/THbIE.

B 3aBUCHMMOCTH OT WUCHONB3yeMBIX EIMHHIl HM3MEpPEHHs, B KOTOPBIX BBIPAKAIOTCS
napamMeTpsl pe3bObl, OHHM pa3JeNAIOTCS Ha MeTpuueckue U AwpoiiMoBble. HaumbGonbiiee
pacnpocTpaHeHUuEe UMEeT pe3nda TpeyroibHas ¢ yriom npoduis 60°. Takas pe3rda U3BECTHA BO
BCEM MHUpE I10]] HA3BaHUEM «METPUYECKAsD).

OcHOBHBIM TIpOGUIIEM PE3bOBI ABISCTCS OOMIMK I HAPY)KHOW M BHYTPCHHEH pPe3bObI
npoduiib, KOTOPHII Ha3bIBACTCS HOMUHAIBHBIM, U pa3Mephl €ro JMHEWHBIX U YITIOBBIX JIEMEHTOB
CIIy’KaT OCHOBOM JJIsl OIIpeIeIeHnsl HOMUHAJIbHBIX Ipoduieit 6oaTa u raiiku. B ocHoBy npoduis
METPUUECKOM Pe3bObI MOJI0KEH TPEYTOIbHUK, Y KOTOPOT'O Cpe3aHbl BEPIIMHBI.

st oOpaszoBanusi paboueidt BBICOTBI Tpoduiis U3 OOIIEl BBHICOTHI PABHOOEIPEHHOTO
TpeyroiasHuKka H B mpoduie pe3nObl mpeaycMOTpeH cpe3 BEpLIMHBI OCTPBIX YIioB y raiiku H/4 u
y 6onta H/8. Hcxonnas Beicota mpoduns H ycTtanHoBieHa B 3aBUCMMOCTH OT Iara pe3bObl U
paBHa 0,8660254P, rne P mar pe3sObl. PeanbHbiil npoduinb BoajuH y HapyKHOH pe3bObl (60aTa)
HE JOJDKEH BBIXOJUTH 3a JMHHUIO IUIOCKOTO Cpe3a, pacloyIoKEHHOro Ha paccrostHuu H/4 ot
BEPILIMHBI UCXOJHOTO TPEYrojbHMKA, a Y BHYTpeHHeW pe3bObl (raiiku) - Ha paccrossHuu H/8.
dopma BHAgUHBI Yy HapyXHOHW pe3bObl (00sTa) HE PpErNIaMEHTUPYETCS W MOXKET ObITh
IUIOCKOCPE3aHHON Win 3akpyrieHHod. Ilpu mimockocpe3aHHoi BmajauHe y 0oidTa cpes3 JO0JKeH
ObITh pacrionoxkeH Ha BbicoTe oT H/4 no H/8 oT BepummHbl HcxogHOro TtpeyroiapHuka. Ilpu
3aKpyTJIeHHOW (hopMe BIAJUHBI paanyc NobKkeH ObITh He Menee 0,1P, a mpoduis pacnonaraercs B
3oHe oT H/8 no 3H/16. [{ns raiiku ¢opma BnaauHbl pe3rObl BOOOIE HE perilaMeHTHPYeTCs, HO, B
OCHOBHOM, JIeflaeTcs 3aKpYIJICHHOH, W TMapaMeTphl €€ OINpeNeNsIioTcs HOPMHUPOBAHUEM
TpeOoBaHuil K pe3pbooOpadaThiBatOIEMy HWHCTPYMEHTY, TMpPU HU3TFOTOBIEHUH KOTOPOTO
UCTIOJIB3YIOTCS Yallle BCEro yKa3aHHBIC paJnychl 3aKpyrjieHus. 3akpyrieHHas (opma BHaauH
SIBIISIETCS IPEATIOYTUTENILHON TI0 IPOYHOCTHBIM COOOPAKSHHSIM.

N3 cnoxxnoro mpo¢uiis pe3bObl BBIIENAETCS P AJIEMEHTOB, OAMHAKOBBIX JUId O0iTa U
raifK¥, KOTOPBIE U UCTIONB3YIOTCS P HOPMUPOBAHUH TOYHOCTH PE3BOBI.

DTUMH 3JIeMEHTAMU SIBIISIOTCA:

+ d2 (D2) — cpeanuii guamerp pe3bObl COOTBETCTBEHHO 00OJTa W TallKM - JHAMETP
BOOOpakaeMoro IMJIMHAPA, COOCHOTO C pe3b0oH, Kaxaas oOpasyromias KOTOPOro MHepeceKkaer
npodmib TakuM o00pa3oM, YTO OTPE30K MeEXIy TOYKaMH TPOQHICH COCETHHMX BHUTKOB,
00pa30BaHHBI MPH NEPECEUCHUH ¢ KaHABKOI, paBeH MOJI0BMHE HOMUHAJIBLHOTO 11T,

* d (D) — mHapyxHbIii AuamMeTp pe3bOBl COOTBETCTBEHHO OoiTa W TaWku (OH XKe
HOMUHAQJIBHBIA JHaMETp pe3bObl) - AMaMeTp BOOOpPaXaeMOro LWJIMHIPA, OMHUCAHHOTO BOKPYT
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BEPIIMH HApYXHOW pe3pObl (OoyTa) WM MO BmaaWHAM BHYTpeHHEH pe3nObl (raiikm). Korma
TOBOPAT, YTO pe3b0a quamerpom 20 MM, TO 3TO 03HAYAET, YTO Y HEE HAPYKHBIN TraMeTp paBeH 20
MM;

* d1 (D1) — BHyTpeHHUl auaMeTp pe3bObl COOTBETCTBEHHO 0OJITa M TaWKU - JUAMETP
BOOOpakaeMoro HUJIMH/PA, BIUCAHHOTO BO BIAMHBI HAPYKHOU pe3bObl (00Ta) MM B BEPLIMHBI
BHYTPEHHEH pe3b0bI (Taiiku).

HomuHanbHble 3HaueHWs M PACIONIOXKEHHWE HAPY)KHOTO W BHYTPEHHETO JHaMETPOB
COBMAJAIOT Ui 00JITa U JUIsl TAliKU.

* P — mar pe3p0bl - pacCTOsIHHUE 1O JTMHHUHU, NAPAJUICTBHON OCH pe3bObl, MEX/y CPEAHUMHU
TOYKAMH OJIKaWIINX OJHOMMEHHBIX OOKOBBIX CTOPOH Mpo(duiid, JeKalux B OJHOH OCEBOI
IUIOCKOCTH 110 OIHY CTOPOHY OT OCH PE3bOBI;

* o — yrou npoduiis pe3bObl, 1151 METPUUYECKUX pe3bd o = 60° - yroy Mexay CMEeXHBIMU
OOKOBBIMH CTOPOHAaMHU pPE3bObI B IJIOCKOCTH OCEBOTO cedeHus. [ljis HOpMUpOBaHUS darie
UCIIONB3YETCSl Yrod a/2 - yroia HakiIoHa MeXAy OOKOBOM cTOpoHOW mpoduis pe3pObl H
NEePHEHANKYIISIPOM K OCH Pe3bObl. DTO YCTAaHOBJICHO I TOrO, YTOOBI MOXXHO OBLIO BBISIBUTH
MepeKoc pe3bObl U3-32 HETOYHOCTH YCTAaHOBKM HHCTpyMEHTa. VHaue MOXKeT OKa3zaTbCs, 4TO
npodmIb BBLIEPKAaH MPAaBWIBHO, HO OTHOCHUTEIBHO OCH PA3BEPHYT, M CONPSHKCHHE MOXKET HE
MPOU3OUTH. Y HEKOTOPBIX pe3b0 mpoduib AenaeTcs HECUMMETPUYHBIM, B OITOM Cllydae
UCTIONB3YEeTCSI TEPMUH yToJl HAKJIIOHa OOKOBOM CTOPOHBI PE3bOBI - YroJI MeX1y OOKOBOI CTOPOHOM
pe3b0BI U MEPIIEHANKYISIPOM K OCH pe3bObl B IIIOCKOCTH OCEBOTO CEUCHHUS.

T A T
I'_ "‘I @
auka E

0.866025P

d D)
Hiq
H

d,(0,)

OcHoBHbIe TapameTpsl MeTpuueckux pe3sd mo 'OCT 9150-81

Mertpuueckass LWIMHApPUYECKas pe3bOa MpHMEHseTCsl TJIaBHBIM 00pa3oM B KayecTBe
KpENe)XKHOM U pazziensieTcs Ha pe3b0y ¢ KPYMHBIM Iiarom auamerpom 1...64 MM u pe3pOy ¢
MEJKUM maroM auaMerpoM 1...600 mm. B HOpMAaTHBHBIX JOKYMEHTaX BBEIEHO OTpaHMYEHUE HA
3HAuEHUE I1aroB M YKa3bIBa€TCSl HECKOJIBKO IIAroB Ui Kaxk10oro nuamerpa. CaMblil 001bIIO0M 1m1ar
JUIi HOMHUHAJIBHOTO JUaMeTpa Ha3bIBAIOT YCIOBHO KPYIIHBIM INAroM, a OCTAJIbHBIE MEIKUMHU
mraramu. [Ipu paBHBIX HAPYKHBIX JUaMETpax METPUUECKHE PE3bObI C MEJIKUM I1aroM OTJINYAr0TCs
OT pe3b0 ¢ KPYMHBIM IIaroM MEHbIIEH BBHICOTOW MPOGMIS U MEHBIIUM YIJIOM IMOJIbEMa PE3bOBbI.
[ToaTomMy pe3bObI ¢ MEJIKMM LIaroM peKOMEHAYETCs] IPUMEHSTh MPH Majol JJIMHE CBUHYMBAHUS,
Ha TOHKOCTEHHBIX JIeTaJlsX, a TaKkKe MPU NMepeMEeHHON Harpyske, ToTYKax U BUOpanusx. Pe3pOsl ¢
KPYIHBIM IIarOM PEKOMEHAYETCS NPUMEHATH I COCIWHEHHMsS NETalel, HE IOJBEPTarOIINXCs
TaKUM Harpyskam, Tak Kak OHU MEHee HaJIe)KHbI [P IepeMEeHHON Harpy3ke U BUOpanusx u 0osee
CKJIOHHBI K CAMOOTBUHYHMBAHUIO.

Jlisi MHOT03aXO/HBIX pe3b0 BMECTe ¢ TEPMHMHOM LIar MCHOJb3YeTCs elle TePMUH XOJ -
PAcCTOSIHUE TI0 JIMHUHU, MApaUIeIbHON OCH Pe3hObI, MEXTY JIF000H MCXOAHOW CpEeIHEH TOUKOW Ha
OOKOBOI CTOPOHE Pe3bObI M CPeIHEH TOUKOH, MOyYeHHOM MpH MepeMelIeHUH UCXOIHON CpeHen
TOYKM [0 BHHTOBOM JuMHUM Ha yrona 360°. J[pyrumu ciaoBamu, 3TO IIar OJHOW M3 BUHTOBBIX
JMHUHN, U3 KOTOPBIX COCTOMT MHOTI'03aX0/IHas pe3boa.

JIniHa CBUHYMBAHUA - JUIMHA B3aMMHOIO CONPUKOCHOBEHHSI HAPY/KHOM M BHYTPEHHEU
pe3bd B OCEBOM HampaBieHMH. YacTo ATOT 3JIEMEHT Ha3bIBAIOT BBICOTOM Traiiku. J{iuna
C6UHUUBAHUA B CHUIYy KOHCTPYKTHBHBIX OCOOCHHOCTEH pE3bOOBBIX COEAMHEHUH OKa3bIBAaeT
BIIMSIHUE HA KQ4E€CTBO U XapaKTEP CONPSKCHUSA. Y CTAHOBIJICHO TPU IPYIIILI JUIMH CBUHYMBAHUSA:
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S — KOpoTKHeE: ¢ JJIMHONM cBUHUUBaHUs MeHee 2.24 x P x d*?,

N — HOpMasTbHBIE: C JJIMHOW CBHHYMBAHUS HE MEHEE 2.24xPxd"? u ne 6onee 66.7xPxd"?.

L — jumHHEIe: ¢ UIMHON CBUHYMBAaHUS Ooiee 6.7xP xd%?

Tounble 3naueHus JuH cBuHYMBaHUsA ycTaHoBieHsl [[OCT 16093-81.

Pe3n00BBIC COeMHEHHS IO XapaKTepy COCIUWHEHUs OBIBAIOT C 3a30pOM, HATATOM H
nepexoiubie. OHAKO MOAABIISAIONIEE PACIPOCTPAHEHNE UMEIOT MOCATKHU C 3a30POM.

Pe3pObl Mpu CBUHYMBAHWU KOHTAKTHPYIOT TOJIBKO OOKOBBIMH CTOpOHAMH PO,
MO3TOMY TOJIbKO CpPEIHUN JUaMeTp, HIar W yroa npoQuis pe3bObl ONPENeNsioT XapakTep
compshkeHus B pe3roe. Jlomyckaemble OTKIOHEHUS pe3bObl 331aF0TCSI OT HOMHHAIBHOTO TTPOMUIIS
B HAlpaBJICHUH MEPICHIUKYIIPHOM OCHU pe3bObl «B TeIo» OoiTa U raiiku. Pacnonoxenue mnonen
JOMYCKOB Ha HapyXHyI0 pe3pOy (0onr) W Ha BHYTpeHHIOW (raiika) s Haubonee
pacrnpoCTpaHEHHOU MOCAIKH CKOJIBXEHHS, Y KOTOPOM B MPEICIbHOM CiIy4yae 3a30p MOXKET ObITh
paBeH Hymo0. [l METpUUYECKOH pe3bObl HOPMUPYETCS TOYHOCTH CIEAYIONIMX JJIEMEHTOB:
HapyxHoro auamerpa 6onta (Td); BHyTpennero nuamerpa raiiku (TD1); cpennero amamerpa
6onra u raiiku (Td2, TD2). TouHOCTH HAPYKHOTO AMAaMETpa Talikh M BHYTPEHHETO IuaMeTpa
00JTa OrpaHUYMBAETCA TOJIBLKO pazMepaMu pe3r0000padaThIBAIONIET0 HHCTPYMEHTA.

JIJIss KOMITIeHCAallMi HAKOIUICHHON MOTPEIIHOCTH Iara M TOTPENTHOCTH yria Tpoduiis
MIPOU3BOJIAT CMEIICHHE JACHCTBUTEIHLHOTO CPETHETO TuamMeTpa pe3bObl. BenencTBue B3auMocBsizu
MEXy OTKJIOHCHHSIMH Iara, yriia mpoduiss ¥ COOCTBEHHO CPEIHEro JUaMeTpa, JAOMyCKaeMbIe
OTKJIOHEHHS ATHX MapaMeTpOB Pa3AelbHO HE HOPMUPYIOT. Y CTaHABIMUBAIOT TOJIBKO CyMMAapHBIH
JOIYCK HAa CPETHUH nuamerp OoiTa W Talkdh, KOTOPBIH BKIIFOYACT JOIYCKAeMbIC OTKJIIOHCHHS
COOCTBEHHO CpEeIHEero Auamerpa W JuaMeTpaibHble KOMIIEHCAIIMU IMOTPEIIHOCTH Ilara M yria
npoduns. Kpome sToro, 3agaercs A0MyCcK Ha HApY>KHBIN quameTp 00JITa M BHYTPEHHUH ITUaMETp
y railku, T.€. Ha IMaMeTpbl, KOTOpbIe (OPMUPYIOTCS MIepe]l Hape3aHUEM pe3bObl U MPU U3MEPEHUH
TOTOBBIX U3/EJIUN HauboJee JOCTYIHBI.

Tabnuma 1.
7 S 7
HomMuramsHell Apodhuns
al = b p—
° & g
s S
™
[Tone momycka mpu IJTMHE CBUHYUBAHUS
Herann Knacc Tounoctu
S - KopoTKast N - HopmanbHas L - nunHas
q Tounbli - 4h 49 -
apykHas »
pesbba (6orT) Cpennuit 5h6h 5g6g 6h 69 6f 6e 6d 79649
['pyObIit - 89 -
Tounbrit 4H 4H5H 5H 6H
BEYIDSHRAL (= o 5H 6H 6G 7H
pe3bOa (Taiika)
['pyOniii - TH7G 8H

Ilpumeuanus.

1. Insg momydeHus pa3luYHBIX MOCATOK MOXKHO MPUMEHSTH JTFOObIE COYETAHHsI TOJEeH JTOMyCKOB
pe3b0ObI OOJTOB U TaekK.

2. Ilpu nuHax cBuHYMBaHUS S U L 1omyckaeTcs MpUMEHSTh MOJISL JOITYCKOB, YCTAaHOBIICHHBIC IS
JUTMH CBUHYMBaHUS N.
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3. Hanbonee pacripocTpaHeHHOH MOCaIKOM I KPETIeKHBIX METPUUIECKUX pe3b0 sBmsercs 6g 6H.

[Tonst nmomyckoB OCHOBHOTO OTOOpa METPUYECKOW pe3bOBl UIA TMOCaTOK € 33a30pOM
Hopmupytores o I'OCT 16093-81. Ludper 0603Ha4a0T CTENeHb TOYHOCTH, & OYKBBI - OCHOBHOE
OTKJIOHEeHHue. /{1 pe3bOOBBIX COCAMHEHHWH OCHOBHBIE OTKJIOHEHHS O003HAYAIOTCS TaKUMH JKE
OyKBaMH, KaK | JUIsl TIIJKKX 3JICMEHTOB JieTaiei (IPOIMUCHbBIC JATUHCKHE OYKBBI JUISI OTBEPCTHH -
railki ¥ CTPOYHBIE JJIsl BAJIOB - OOJITOB), XOTS 3HAYCHUS 3TUX OTKJIOHEHHH, 0003HAYCHHBIX OIHOW
OyKBOW, HE COBNAJAIOT Ul PEe3bOOBBIX M TJIAJIKUX JETaleH OJHOrO mapamerpa. Psbl TOYHOCTH
NOJTYYWJIM HA3BaHME CTENEHH TOYHOCTH (JUId TJIAQAKMX CONpPSHKeHWi - KBanuteTsl). Kiacc
TOYHOCTH - MIOHSATHE YCIOBHOE (HA YepPTEkKax YKA3bIBAIOT IOJIS JOIYCKOB); H €r0 MCIOIB3YIOT JUJIs
CPaBHHTEJIHON OIIEHKU TOYHOCTU Pe3bObl. TOuMbIll Kiacc PEKOMEHIYETCS JUIS OTBETCTBEHHBIX
pe3b00BBIX coenuHeHU. Cpednutl knacc - ais pe3pd olmiero HazHaveHus. [ pyooitl kiacc - s
pe3b0, Hape3aeMbIX Ha TOPSYEKaTaHbIX 3arOTOBKAX, B JUIMHHBIX TIIYXUX OTBEPCTUSAX U T.II.
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Ycnoeuvie o603nauenus mempuueckux pesno.

O6o3HaueHue pe3bOOBBIX DJIEMEHTOB JOJKHO COYeTaTh B ce0e  CIEeMYIONIYIO
UHPOPMALIUIO:

a) ykazaHue o Buje pe3rosnl (M - meTpuueckas);
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0) 3HaYeHHEe HOMUHAJIBHOTO TMaMeTpa, T.e. HapyxHoro auametpa (d, D) (oxunakoBoe mis
0oJTa U A1 raiiku, 00pa3yoIINX COSAMHEHUE);

B) 3HAYEHME L1ara, €CJii OH MEJIKUH (KPYIHBIN IIar HE yKa3bIBaeTCs);

I') cienuanbHo ykasbiBaercss LH, eciau pe3n0a neas;

1) ToJIe JOITyCKa Ha MPUBEACHHBIN cpeanuit nuametp (d2 wmu D2);

€) 1oJie JoIycKa Ha AUaMeTp BBICTYIOB, T.€. I10JIe JIOIyCKa Ha Hapy>KHbIH auamerp Gonira
(d) nnu BHyTpennuit nuamerp raiiku (D1);

) 3Ha4€HUE JUIMHbI CBUHYMBAHUS, €CIIM OHA HE HOpMaJIbHAsI.

[Tpumeps! mostHOTro0 0603HAUYEHUS PE3bOOBOTO IEMEHTA:

JUTSL HApy»KHOU pe3bObl - 6onra: M20 X 0,75LH - 79 69 - 15;

JUIs BHYTpeHHeH pe3pOsl - raiiku: M20 X 0,75LH - 4HS5H - 10.

O0o3HaueHue pe3bOOBBIX COEAMHEHHM COCTOMT, KaK M NpH OOO3HAYEHHH Pe3bOOBBIX
3JIEMEHTOB, U3 JAHHBIX O Pe3bOe M TOYHOCTH €e mapaMeTpoB. JlaHHBIE O pe3pOe yKa3bIBAIOT TaK
e, KaK M 7 pe3bOOBBIX 3JIEMEHTOB, T.€. yKa3aHHE O METPHUYECKOW pe3b0e, 0 3HAUeHUW Ilara,
npaBasi WM JieBas pe3b0a, a TakKe CBEACHUS O JJIMHE CBUHYMBaHWA. Kak W Ui rinajgkux
3JIEMEHTOB, IpU O0O3HAYECHMHM TOYHOCTH PEe3bOOBOTO COEJAMHEHHsS] B UYHCIUTENE YKa3blBaeTCs
AJIEMEHT C BHYTPEHHEW CONPSIraéMoil OBEPXHOCTHIO, T.€. TOYHOCTh BHYTPEHHEH pe3bObl - raiiku,
a B 3HaMEHaTelle YKa3bIBalOTCs TPeOOBAaHUSA K TOYHOCTU COIPSTraeMOro 3JEMEHTa C Hapy>KHOU
MOBEPXHOCTHIO, T.€. TOUHOCTh HAPYKHOM pe3bObI - OoJITA.

[Tpumep mosHOro 0603HaueHus1 pe3pboBoro compsukenus: M20 X 0.75LH - 4H5H/7g6g-
15. Kopotkoe o6o3nauenue: M20 - 7H/6g.

IIpumepbl 00O3HAYEHMs IOCAJOK METPUUYECKUX pe3b0 IpuBeaeHbl Ha puc.2. Eciu
0003HaueHHE MO OMTyCKa HApY>KHOTO JAuameTpa y 00iTa WM BHYTPEHHETO JUaMeTpa y Tallku
coBIajaer ¢ 0003HaAUECHUEM I10JIs JOIYyCKa CPETHETO AUaMeTpa, ero B 0003HaYEHUU HE IPUBOJIAT.

[Tpumep ycmoBHOTO 0003HAYEHHUSI PE3bOOBOTO COIPSDKEHUS € JIEBOM pe3p00il M MeNnKuM Imarom P
=1 mm: M12x1LH — 6H/6g.

gﬁ;ﬁﬁgu Msrgﬂiu" ;uaa
D= 12 MM j_ e
12 - 4HSH M12% 1 - Tgsg
T T T
FPespfa  [Tane Mame Mone Mone donycrka
mempuysciad  donycka  domycea donycka HADyHHOSD
C KOVITHBIM [Wazom  cpelHes0  eHYMDSHHER0 cpedHeso duamempa d
F=1.7Timy duavempa duamemps o, duantsmpa
{Wiae He yKasbsasmca) ‘Dz
1
12 - 6H M12 - Bg
T T
Mone donycka gpeéHeao u Mone donvorka cpedHeso U
sHymMperHea dusamempoe pezsinl RapywHozo duarempos peselel
3.2 llInoHOYHbIE COEAMHEHUA
[[ImoHOYHOE COEeNMHEHHWE — OJWH U3 BHUAOB COEAUHEHHN Bajla CO BTYJIKOH ¢

HCIOJIb30BAHUCM HOIIOJHUTCIBHOI'O KOHCTPYKTHBHOI'O J3JICMCHTA (H_IHOHKI/I), HpCIIHa?»Ha‘-IeHHOﬁ
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JUIsl IPEAOTBPAILEHUS X B3aUMHOI0 ITOBOPOTA. Yale BCero MIOHKA UCIOIb3YeTCs ISl Iepeaavn
KPYTSILEro MOMEHTA B COEMHEHUX BPAILAIOLIEr0cs Baja ¢ 3y0UaThIM KOJIECOM MM CO IKUBOM,
HO BO3MOXHBI M JpPYyrue€ pelIeHMs, HalpuMep — 3alluTa OCH OT IPOBOPOTA OTHOCHUTEIIBHO
HEMOJABIKHOIO KOpIyca. B oTiuume OT COeAMHEHHMH C HaTAroM, KOTOpble OOECleYMBaIOT
B3aMMHYIO HETOJABIKHOCTh JeTajied 0e3 JONMOJHHUTEIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB,
IINOHOYHbIE COEUHEHUS — pa3beMHble. OHM MO3BOJISAIOT OCYLIECTBIATH Pa300pKy U MOBTOPHYIO
cOOpKY KOHCTPYKIMH € o0ecriedeHneM Toro xe 3¢¢ekra, 4To M HpHU HEPBUYHON COOpKe.
InoHOuYHBIE COEIMHEHHS MOTYT OBbITb HOJBM)KHBIMM WJIM HEMOIBM)KHBIMH B OCEBOM
HalpaBJieHUU. B MOABMKHBIX COEOUMHEHMSIX YacTO MCIOJIb3YIOT HAIpPaBIAIOLIUE IIMOHKH C
KpeIUICeHUEM K Bajly BUHTaMu. B1oib Bajna ¢ Hampapistoliel HIMOHKOW OObIYHO IepeMelaeTcs
3ybuatoe Koseco (Onok 3yOuaTeix Kosec), noiaymydra wmm apyras getanb. llmonkw,
3aKpeIUICHHbIE HA BTYJKE, TAKXKE€ MOTYT CIYXHUTb JJIS NEepeladd KpyTALIero MOMEHTa WIM JAJIs
IIPEIOTBPALIEHHS IOBOPOTA BTYJIKU B IIPOLIECCE €€ IIEPEMELIEHMSI B/I0JIb HENTOIBUKHOTO BaJia.

[Io ¢opme MMOHKK pa3feIsIOTCd Ha NPU3MATUYECKHUE, CETMEHTHBbIC, KIMHOBBIE W
TaHreHLMaJdbHble. B craHgaprax NpeaycMOTPEHbl pa3Hble HCIOJHEHHUS IIMOHOK HEKOTOPBIX
BUJIOB, HallpUMep, NPU3MaTHUECKUE IIIMOHKYU C ABYMS 3aKpYIJIEHHBIMHU TOpLIaMu (UcrosiHeHue 1),
C OJIHUM 3aKpYIJIEHHBIM TOPLIOM (MCIIOJIHEHHE 3) U C HE3aKpYIJIECHHBIMU TOpLAMU (HCIIOJIHEHUE
2), CerMeHTHbIE ILUIMOHKH CO Cpe3aHHbIM KpaeMm cermeHra (ucnoiHeHue 2). [Ipusmarndeckue
LIMOHKHU JIal0T BO3MOKHOCTb IOJIydaTh KaK IIOJBMIKHBIE, TaK W HEIMOJBM)KHBIE COEIUHEHUS.
CerMeHTHBIE UIMOHKM W KJIMHOBBIE UIMOHKM, KaK NpPaBWIO, CIyXaT Uil 0Opa3oBaHMs
HEIOJIBKHBIX coelnHeHul. @opMma U pa3Mepbl CEYEHUI LIMOHOK U Ma30B CTaHAApTU30BaHbl U
BBIOMPAIOTCS B 3aBUCUMOCTH OT JMaMeTpa Bajla, a BUJ LIMOHOYHOI'O COEAMHEHUS OIpenelseTcs
YCIIOBHAMU PaOOThI COSAMHEHUSI.

[IInoHoYHOE COEAMHEHWE BKJIOYaeT B ce0d MHUHUMYM TpH IIOCAJKU: Bal-BTYyJKa
(LeHTpHUpYyIOIlee  COMNpSDKEHHE) ILUMOHKa-a3 Baja M IIIOHKAa-Ma3 BTYJIKUH. TOYHOCTH
LEHTPUPOBAHHUS JeTalell B IIMOHOYHOM COEIMHEHUH 00ecneunBaeTcs MocaaKoi BTYJIKU Ha Ball.
OT0 00BIYHOE TJAAKOE LUIMHAPHUYECKOE COIpsDKeHHE. B compsikeHuM 10 BBICOTE LINOHKH
CHelHaNbHO TMPEeITyCMOTPEH 3a30p M0 HOMMHANy (CyMMapHas TIJyOMHa Ha30B BTYJIKHM M Baja
0oJIbIIIe BHICOTHI IIMOHKH). 3a30pbl - HATSTH B HITTOHOYHOM COEIWHEHHM TPEACTABISIOT COOOM
MOJIEJIb PA3MEPHOTO B3aUMOJIEHCTBUS 3TOTO COCAUHEHHUS.

Pa3mepnl, nomycku, TOCaaKM U TOpeleNbHbIE  OTKIOHEHUS  COEIUHEHUN ¢
npusMaTHuYecKUMHU mmnoHkamu ycraHoBieHbl 'OCT 23360-78.0OcHOBHBIE MapaMeTphl IIIOHOK U
HIMOHOYHBIX A30B B COEMHEHMSIX C MPU3MAaTUYECKUMU IINOHKaMU JAaHbl B Ta0nuie 1.

A BE-B
-
E = hf
g By Rw2 2
|II -
ll B =45’
|
I -
I\,_ x
P fhid] £
I-H15 | o+t

Puc. 1. OcHOBHBIE pa3Mephl MIMOHOK M IIMOHOYHBIX Ma30B: nquameTp Bana d, gacka S, ceueHue
mrnoHky b x h, rmyouna nasa Ha Bany tl, Ha BTyIke t2.

Marepuan - cTajgb ¢ BPEMCHHBIM COMPOTUBJICHHEM pa3pbiBy He MeHee 590 MH/m2 (60
krc/mMm2). JInrHa MIMOHOK TOJKHA BBIOMpaThes 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 mosem mormycKa
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h14. Jins mmueel L mmoHo4yHoro masa, kotopas Ha 0,5..1,0 MM 0OoJjbliie JUIMHBI IIMOHKH,
YCTaHOBJIEHO MoJie qonycka H15.

Ha pabGoueM ueprexe TpOCTaBISCTCS OAMH pa3Mep s Baia tl (mpeamodTuTenbHBIN
Bapuant) W g BTyidkd d +t2. B 000CHOBaHHBIX ciydasx (IYCTOTEJbIC Bajbl, Mepeaada
MOHUKEHHBIX KPYTAIIMX MOMEHTOB U T.I1.) IOMYCKAETCS MPUMEHSATh MEHbBIIINE pa3Mephbl CEUECHUN

CTaHJAPTHBIX ILITOHOK.
[IpenensHbIe OTKIOHEHU IITyOWH 1Ma30B Ha Baiy t1 1 BO BTyinke t2 mpuBeJeHbI B Ta0M. 2.

Tabnuua 2.

BricoTa mmonku h | I[IpenensHbie oTkiIoHEHUs t1 1 t2
Or2 o6 EI=0; ES=+0,1

CB. 6 110 18 EI=0; ES=+0,2

Cg.18 1o 50 EI=0; ES=+0,3

CTaHI[apT YCTAHABJIMBACT CJICAYIOIIUC ITOJIAI OITYCKOB pa3MEpPOB MIOHOK: HNIUMPUHBI b-—

h9; BeicoTsl h —h9, a ipu h cBbimie 6 MM — h11.
CTaHIapTOM YCTAHOBJICHBI MOJI JOMYCKOB IO IIMPHUHE INMOHKH U IIMOHOYHBIX Ma3oB D

JUTSL CBOOOTHOTO, HOPMAaJIFHOTO U TUIOTHOTO coenuuenuit (Taou. 3).

Tab6muna 3.
HpeIIGJII)HI)IC OTKJIOHCHHUA U ITOCAAKHU IIIIOHOYHBIX COGIII/IHCHI/Iﬁ
1oJie IOMyCKa pa3Mepa Mpu COeANHECHUH

DJIEMEHT COCTUHCHUS
CBOOOJTHOM HOPMAJILHOM  UIOTHOM

[IMPUHA [IMTOHKH h9 h9 h9
mMprHAa Na3a Ha Bary  |H9 N9 P9
myprHa nas3a Ha BTynke D10 Js9 P9

JUisl IIMpUHBI Ma30B Bajla U BTYJIKHM JOMYCKAIOTCS JIOObIE COYETaHUS YKa3aHHBIX MOJIeH
JIOITYCKOB. PexomMeH1yemble Toca Ky IPUBEAEHBI B Ta0M. 2.

[ing eduHUYHO20 Ans cepulnozo | [nNa Hanpaensowux
U CepULIHO20 U Maccosoan WinoHoK
npoussodcmea npouasodcmea

,r/__ >~ L7

/ D10 D10
. puc. 2
|

!
f

I|I \lIOT

[Sy - none onycka Ha WuUpUHy nasa eana
] - none donycka Ha wupuHy nasa emynku

O
\
\ |
\ f [ - one donycra na wupury wrokku
.-
I
Il
I
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& [Ipumep mpOCTAHOBKM MOCAOK IIMOHOYHOTO

COIPSIKCHMSI.
oo

W

i
SV

8NIYh9
8 Js9/h9

Jlnst obecrieueHUs] KayecTBa INMOHOYHOTO COCAMHEHHUS, KOTOPOE 3aBHCUT OT TOYHOCTH
pacrojoXKeHUs] IUIOCKOCTe CHUMMETpUU I[a30B Bajla W BTYJIKH, Ha3HA4YalOT JOMYCKH
CUMMETPUYHOCTH U NapaIIENbHOCTH U yKa3bIBalOT UX B coorBeTcTBHU ¢ ['OCT 2.308-79.

YucnoBble 3HaYSHHSI IOMYCKOB PACIIONOKEHHS ONPEENISIIOT M0 hopMyiam:

T =0,6 T mm

T=4,0T mm,

rae T i — JomycK MUPUHBI IITTOHOYHOTO Ta3a b.

Pacuernblie 3HaueHUs OKPYTIIAIOT 10 cTaHAapTHBIX 1o [[OCT 24643-81.

[lepoxoBaTOCTh MOBEPXHOCTEH IIMTOHOYHOTO 1a3a BBIOMPACTCS B 3aBUCIMOCTH OT TOJICH
JOITYCKOB pa3MepoB IIMoHOoYHOro coeannenus (Ra 3,2 Mxm wiu 6,3 Mkm).

VYcnoBHOE 0003HaUEHUE NPU3MATUYECKUX IITIOHOK COCTOUT M3:

- caosa "llmonka";

- 0003HaYEeHUS UCTIONHEHU (MCIIOJHEHHE | He yKa3bIBaloT);
- pa3MepoB ceueHus b X h ¥ ITUHBI MITOHKH |;

- 0003HaYeHMs CTaHJapTa.

[Tpumep ycnoBHOTo 0003HAYEHHS MPU3MATUYECKOM ITIOHKH UCIIOJIHEHUS 2 ¢ pa3MepaMu b
=4 mm, h=4 mm, 1 =12 mMm: IlImonka 2 - 4 x 4 x 12 T'OCT 23360-78.

[Ipu3maTnyeckue HampapiAOIIME HIMOHKK 3aKpEIUISIOTCS B Ma3ax Bajla BUHTaMU. Jlis
OT’)KMMa IIMOHKK TPU JIEMOHTaXe CIYKUT pe3pooBoe otTBepctue. IIpumep ycioBHOTrO
0003HaYeHHSI TPU3MATHUECKON HAIMPaBIISIONICH MIMOHKY UCTIONHEHHS 3 ¢ pasmepamu b = 12 mwm,
h=8 MM, 1 =100 mm: IIImonka 3 - 12 x 8 x 100 TOCT 8790-79.

Ceemenmuvle wnonKy TPUMEHSIIOT, KaK MPaBUJIO, JJI Nepenayd HEeOOJbUINX KPYTALIUX
MOMEHTOB. Pa3mepbl cerMeHTHBIX MIMOHOK U mmoHo4HbIX Na3oB (I'OCT 24071-80) BeiOuparoTcs
B 3aBHCHMMOCTH OT JUaMeTpa Bajia. 3aBUCUMOCTBH TOJIEH JTOMYCKOB IIMPUHBI Ta3a CErMEHTHOTO
HIMOHOYHOTO COSAMHEHUS OT XapakTepa MmmnoHoyHoro coenuuenus (Tabm. 4).

Tabmuia 4.

[Tone momycka MMUpPUHEI a3a
XapakTep MIMOHOYHOTO COEIMHEHHS

Ha BaJly BO BTYJIKE
HopmansHoe N9 Js9
IInotHoe P9 P9

s TepmMooOpabOTaHHBIX JIeTaNel JOMYCKAIOTCS peIeIbHbIe OTKIIOHSHHSI ITUPUHEI 1a3a
Baya 1o H11, mmpunsl maza Brynku - D10. CrargapT ycraHaBiIuBaeT CIEAYIONINE OIS TOMYCKOB
pa3MepoB LINOHOK:
- mmpuHbl b — h9;
- BbicoThI h (h1) - h11;
- nuametpa D - h12.
VYcnoBHOE 0003HAYCHNE CETMEHTHBIX IIMTOHOK COCTOMT U3 cioBa "llInonka"; o0o3HaueHUs
UCTIOTHEHUS (McToiHeHue 1 He ykas3biBawT), pa3mepoB cedeHus b x h (hl); oGo3naueHus
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cranaapTa. [Ipumep ycioBHOro 0003HAYCHHS] CETMEHTHOM IITTOHKU UCTIONHEHHS 2 ¢ pazMepamu b
=4 MM u h=6,5 mm: IlImonka 2 — 4 x 6,5 TOCT 24701-80.

Knunoevle TIMOHKH TPUMEHSIOT B HETMOJBIKHBIX COCIMHEHUSX, KOTJa TpeOOBaHHS K
COOCHOCTHU COEAMHSIEMBIX JieTallell HEBBICOKU. Pa3Mephl KIIMHOBBIX HIMOHOK U IIMOHOYHBIX Ma30B
HopmupoBanbl ['OCT 24068-80. [Inuny maza Ha Bally JJIsi KJIMHOBOW INMOHKH HCHONHEHUS 1
BBIMOJHSIOT paBHON 2|, 17si OcTaibHBIX HCIOJHEHWH JJIMHA Ma3a paBHa juHe | 3akmamHON
mimoHkH. [IpeiesbHbIe OTKIOHEHHS pa3MepoB b, h, | 11 KIMHOBBIX IIMOHOK TaKKUE e, KaK U JJIs
npusmaruueckux (COCT 23360-78). Ilo mmpuHE MIMOHKKA b CTaHmapT ycTaHABIMBAET
COCIMHEHUS 10 IIUPUHE 1a3a BaJia U BTYJIKU C UCTIOJIb30BaHKeM noJiel qomycka D10. J{nuHa naza
Basa L — mo HI15. IlpenensHble OoTKIOHEHUS TiyOUH tl M t2 COOTBETCTBYIOT OTKJIOHCHHSIM IS
MPU3MATHYECKUX IIMOHOK. [IpenenpHbie OTKIOHEHUS Yyrila HakJIOHA BEPXHEH TpaHW IIMOHKU H
naza £ AT10/2 mo I'OCT 8908-81. Ilpumep ycioBHOro 0O0O3HAYEHUS KIMHOBOHW IITMOHKH
ucnonHeHus 2 ¢ pazmepamu b = 8 mm, h =7 mm, 1 = 25 mm: Hnonka 2 - 8§ x 7 x 25 T'OCT 24068-
80.

3.3 lliuueBblie coeNHEHUS

UInuyesoe (3y6uamoe) coedunenue — COSAMHEHHUE Bayia (OXBAaThIBAEMOU MOBEPXHOCTH) U
OTBEepCTHUS (OXBATHIBAIOIICH MOBEPXHOCTH) C MOMOIIBIO IUIKIEB (11a30B) M 3yObeB (BBICTYIIOB),
pazuaIbHO PACIIONIOKEHHBIX Ha moBepxHocTH. OOnanaeT OONbLION MPOYHOCTHIO, 0OECTIEeYMBACT
COOCHOCTh BaJla U OTBEPCTHs, C BO3MOYKHOCTBbIO OCEBOI'O MEPEMEIICHUs JETalu BIOJb OCH.
[InuieBsie coeMMHEHUS, KaK U HITIOHOYHBIE, IPEIHAa3HAUYCHBI JUIS IepeIavu KPYTAIIMX MOMEHTOB
B COCJIMHEHUSX IIKHBOB, My(T, 3yOUaThIX KOJEC M IPYTuX JeTaiei ¢ Bamamu. Ho B oTinmuue ot
HIMOHOYHBIX COEAMHEHUN, HUIMIIEBBIE COCIUWHEHHUS, KpOoMe Mepenauyd KPYTAIIMX MOMEHTOB,
OCYILIECTBJISIIOT €LIE U LEHTpUpOBaHUE comnpsraeMbix geraneil. lllnuueBble coequHEHUS MOTYT
nepeaaBaTh OOJbIINE KPYTSAIIME MOMEHTHI, YeM IIMOHOYHBIC, U UMEIOT MEHBIIHNE MEePEKOCHl U
CMEIIEHUs 1Ma30B U 3yObeB. [IpuMeHsIOTCS UIsi COeNMHEHU ¢ HAapy>KHBIM TuaMeTpoMm oT 14 1o
125 mm.

[InuneBsie coeMHEeHUs KIacCUPUIUPYIOTCS:

e 10 dopMme npod s HUIHIEB (3yObeB):
e MpsMOOOYHEIE;
e  OBOJIbBEHTHBIE;
e TpEYroJbHBIE.
e 10 nepenaBaemoii Harpyske (I'OCT 1139-80 ):
e JErKas cepus;
e CpEenHss cepus;
e TsDKENas cepus.
e 10 CIIOCOBY [IEHTPHPOBAHHS® CONPSAraeMBbIX JeTalIei:
e [0 HAPY)KHOMY JHAMETPY 3yObEB;
e [0 BHYTPEHHEMY JAUAMETPY 3YObEB;
e 110 OOKOBBIM ITOBEPXHOCTSM 3yObEB.
e IO CTENEHHU NOJIBUKHOCTH:
e TOJBWXHOEC;
e HOPMAJBHOE;
e  HEMOJABHXXHOE.

TepMuH «UEHTPUPOBAHUE)» TNPUMCHSCTCS B MAIIMHOCTPOCHHU JJIsl XapaKTEPUCTUKA TOYHOCTHU
PacCTIONIOKEHHUS OCeH TOBEPXHOCTEH OTHOCHUTENBHO Ipyr npyra. LleHTpmpoBannme mpu 00pa30BaHUH MUIHIIEBOTO
COEIMHEHHS 00eCIeunBaeTCsS COBMEIICHHEM OCEH Bajla M BTYJIKH.
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Pucynok 1. Bujsl NUIeBbIX COCTMHEHUI: TPSIMOOOYHBIE, SBOJILBEHTHBIC, TPEYTOJIbHEIE.

Coedunenusn winuyegvie npamodouHvle

[lnuueBple coeqUHEHUS C MNPAMOOOYHBIM THpoduieM 3yObeB MNPUMEHSAIOTCA IS
MOJBM)KHBIX M HEMOJBM)KHBIX COEIMHEHHIA.

K ocHOBHBIM MapameTpaM HUTULEBOIO COEAUHEHHS] OTHOCSATCSL:

e D — napyxusliif tuametp

o d-— BHyTpeHHHUI qHamMeTp

e b - mmpuna 3y6a
HomuHanbHble pa3Mepbl OCHOBHBIX ApaMETPOB U YUCIIO 3yObEeB IUIMLIEBBIX COEIMHEHHH

o0miero HazHa4YCHHS] C TPSIMOOOYHBIM MPOQHUIEeM 3yObeB, MApaUICTBHBIX OCH COCTUHCHUS,
HOopMmupytoTcs U nipuBeneHsl B 'OCT.

[Ipy HOpMUpPOBAHHMM TOYHOCTH ILJIULEBOTO COEIUHEHUS HEOOXOIMMO HOPMHUPOBATH
OJTHOBPEMEHHO TpH mnocaaku. Ilocaaku 3TH JOMKHBI OBITH Pa3HBIMHM 10 TOYHOCTH, TaK Kak
HEBO3MO)KHO MH3TOTOBUTH BCE CONPSraéMble IIOBEPXHOCTUM C OJMHAKOBOM TOUYHOCTBHIO U
HEBO3MOXXHO OyzaeT obecredyuTh coOMpaeMOoCTh LUIMLEBBIX JeTalieid NMpH OJUHAKOBO BBICOKOM
TOYHOCTH. TOYHOCTH COBIAJEHMSI OCEH B LUIMLIEBOM COECIUHEHUH OOECIEUMBAETCS TOYHOCTBHIO
COIIPSDKEHUM, T.e. 3HAYEHUSMHU 3a30pOB MM HATATOB. [l03TOMYy TOYHOCTHM IMOCAJOK IO TpeEM
COMpsiraéMbIM TOBEPXHOCTSIM HUIMLEBBIX JA€Tajeil Ha3HayaloT pa3HbIMH. U, ecTecTBeHHO, 4yTO
NOBEPXHOCTh, JJIsi KOTOpOHl Ha3HaueHa Oojiee BBICOKAs TOYHOCTh COIpPsDKEHUs, Oyner
o0OecrieunBaTh TOYHOCTh COBMEUIEHMs ocell. Eciau roBopuTCs, YTO LIEHTPUPOBAHHUE LUIMIIEBOIO
COCIMHEHUS OCYIIECTBISIETCS IO HAPY)KHOMY JHaMeTpy, 3TO O3HA4aeT, 4TO Iocajaka IIo
Hapy)KHOMY JuaMmeTpy (HapyXHOW IOBEPXHOCTH) JOJKHA ObITh Haubojiee TOYHOM M3 Tpex
MI0CA0K B JAHHOM IIIJIMIIEBOM COEIMHEHUU.

B nummneBbIX coelMHEHUsAX ¢ MpsAMOOOUYHBIM MpoduiieM 3y0a MPUMEHSIOT TpH crocoda
OTHOCHUTEJILHOTO LIEHTPUPOBAHUS Baja U BTYJIKH (Tal:. 1):

e 10 HapyxHoMy auamerpy D: pexkoMmeHayeTcs NpH TMOBBIILIEHHBIX TpPEOOBAaHUAX K
COOCHOCTH JJIEMEHTOB COEIMHEHMsI, KOIZla TBEPAOCTh BTYJIKM HE CIMIIKOM BBICOKA U
JIOTTycKaeT 00pabOTKy YMCTOBOM MPOTSDKKOW, a Basl oOpaOaTkiBaeTcs (ppesepoBaHHEM U
nudyercss mo HapyxHoMy auamerpy D. Ilpumensercs Takoe LEHTpUpPOBaHHE B
TIOJIBM)KHBIX M HEMIOJIBM)KHBIX COSTNHEHHSIX.

e TIO BHyTpEHHEMY nuameTpy d: mpUMeHsieTcsl B TeX JKe CITydasx, YTO U [EHTPHPOBAHHE I10
D, HO npu TBepAOCTH BTYJKH, HE IMO3BOJSIONIEH 00pabaThiBaTh ee MpoTsKKoM. Takoe
LEHTPUPOBAHHUE SIBJIAETCS] HAMMEHEE SKOHOMUYHBIM.

e 110 OOKOBBIM CTOpPOHaM 3yObeB D: mcnosb3yercs, Korja He TpeOyeTcs: BBICOKOH TOYHOCTH
LEHTPUPOBAHUS, IPH NepeJaue 3HAUUTENIbHBIX KPYTALIMX MOMEHTOB.

Tabauua 1.

Croco6

Kparkas xapakTepucTuka
HEHTPUPOBAHUS
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Ilo  uapyscnomy Ouamempy. CaMbplii TPOCTOM M JEIIEBBIH  CHOCO0
HeHTpUpoBaHus. Bam ¢pesepyor u mumdyoT 1o HapyKHOMY JIUaMeTpy,
BTYJKY MpOTATUBAIOT. [IpUMEHseTCs TNpH OTCYTCTBUH TEepMOOOpabOTKH

MOBEPXHOCTH OTBEPCTHS BTYJIKH WM MpH ee TepmuueckoM ynyuinenuu (HB
280-300)

Ilo enympennemy oOuamempy. CaMblii TOYHBIHK M JOPOrOM  CIocod
HeHTpUpoBaHusa. Ban ¢pesepyloT U nponosibHO NUMQYIOT MO BHYTPEHHEMY
auamMeTpy M OOKOBBIM IOBEPXHOCTSIM NUIMIEB, BTYJIKY MPOTSITUBAIOT U
UM QyIOT 10 BHYTpEeHHEMY AuaMeTpy. [IpuMensercs npu 3aKajJeHHBIX BTYIIKE
U Baje

Ilo 6okosvim cmoponam. Hambonee paBHOMEpHOE pacnpeielieHHe Harpy3Ku
MEXIy NUIMIAMH; TOYHOCTHh IICHTPUPOBAHUS HEBBICOKA. Bai dpesepyor u
OpOAOJIBHO  HUIMGYIOT 1O OOKOBBIM  TOBEPXHOCTSIM  ILIHUIICB,
BTYJIKY IPOTSTHBAIOT. [IpUMeEHseTCS IS TSHKEIOHATPYKEHHBIX COCIMHEHUN
[pY TEPMUYECKH YIyUIICHHOM moBepxHOCTH oTBepcTus Bryaku (HB 280-300)

ITo TOCT

Henonnenne 1 Henonnewue 2 HenonHenue 3

b, =T [E b =T _[¥

]

C 3{45-:’ §|

OcHoBHBIC pa3MCphI IUIMIOB Ha BallaX U B OTBECPCTUSAX.

1139-80 ycraHoBieHBI JONMYCKM M TIOCAJKU IUIMIEBBIX COCIUHEHUH C

npsIMOOOYHBIM MpoduiieM 3y0a A pa3IMYHBIX CI0OCO00B LeHTpupoBanus (Tab. 2).

Tabmmia 2.

YepTex
COTIPSIKEHUS
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LEHTPUPYIOIIHI

S EMEHT 1eHTpupoBanue mo D meHtpupoBanue 1o d LIEHTpUPOBaHUE 110 b
TOCAIKU moD mod mob moD mod mo b moD mod mo b
x H7 /fr [F8/f7 H7/f7 D9/ h9 F8 /18
HOSB“ HOe H7/g7 F8/f8 H7/g6 H12/all F8/f8 - H12/all D9/ e8
COCAUTHEHIE H8/e8 D9h9 H8/ed F8/f7 D9/ 8
HHIONBIKHOE H7 /is6 F8/f7 H7/js6 F8/js7 F8/js7
) A - H7 /‘n o F8/f8 H7/js7H12/all D9/h9 - H12/all D9/ js7
COCHHHCHHC F8/js7 H7/n6 D9/ k7 D9/ k7

pPUMEYaHUs: PEANOYTUTEIbHBIE TOCAIKN; JonycKatoTest v qpyrue nocaaku cM. TOCT 1139-80

Ta6Jmua 3. I[OHYCKI/I CUMMCTPHUYIHOCTH OOKOBBIX CTOpPOH IIJIMOCB B JUAMCTPAJIbHOM

BBIPOKEHHUH 110 OTHOIICHUIO K OCH CHMMETPHUH LIEHTPUPYIOIIETO JIEMEHTA.

J0IMYCK CUMMCTPUYHOCTH OOKOBBIX CTOPOH IUIMILICB

b, Mmm

2.5:3135:4:5:6(7;8;9;1012; 14; 16; 18

nomyck cummerpuanocta, MM 0.01 0.012 0.015 0.18

Z d

1] ]

hHr
D-6x28X32 7~ X

[T ]

Lenmpupywowud  flocadka [locadka
anemMeHm no D no b

[Ipumep 0003HaUEHUS HUIMLIEBOTO COEMHEHMS ¢ IEHTpUpoBaHueM 1o D.

Jlomycku U TOCAAKU JJI COSAMHEHUH C MpsAMOOOYHBIM npodunem ycraHoBieHbl ['OCT

1139-80. Hx ycinoBHOe o00O3HAUYE€HHE COJEPKUT OYKBY, OOO3HAYAIOIIYI0 TOBEPXHOCTH
uenTpuposanus (D, d wim b), yucio 3yObeB z, HOMUHAJIbHbBIE 3HAYEHUsI OCHOBHBIX pa3mepoB D, d
u b, 0003HaueHMUs TOCAJOK IMAMETPOB pa3Mepa b, MOMEIIEHHBIE MOCJEe COOTBETCTBYIOIIETO
pasmepa. JlomycKy HEEHTPUPYIOMIETO THaMETPa MOKHO HE YKa3bIBATh.
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HpI/IMCp 0603Ha‘-ICHI/ISI MOABUXKHOTO HIJTMCBOTO COCAUHCHUS C HICHTPUPOBAHUCM I10 D:
JIA COCANMHCHUS .

D-8x36x40H7/f7x7F8/f7

AJId OTBEPCTUA DTOTO COCIUMHCHM:

D-8x36x40H7x7F8

JJIA BaJia:

D-8x36x40f7x7f7

HpI/IMep O603HaquI/I$I IIOABMKHOI'O HIJIMIIEBOTO COCIUHCHUS C HeHTpI/IpOBaHI/IeM 10 d:
JJIA COCAMHCHUS .

d-8x36H7/f7 x40 H12 / allx7 D9/ h9

AJIL OTBEPCTUA 3TOTO COCAUHCHUA:

d-8x36H7x40H12 x 7 D9

I Baa.

d-8x36f7x40allx7h9

HpHMep 0603Haqu1/1;1 IMOABMXXHOT'O NIJIMIICBOT'O COCANHCHUA C HGHTpHpOBaHI/ICM 10 b:



IUISL COCTMHCHMSL:
b-8x36x40H12/allx7D9/f8
ISl OTBEPCTHUS 3TOTO COCTMHCHHSL:
b—-8x36x40H12x 7 D9

JJIA BaJjia:
b-8x36x40allx7f8
Ha Baly: B OTBepCTI/II/I: B COCIMHCHHU .
g-8x36. x40 x7T.. d-8x36.x 40.x7..

/4\—\ —
11 = aql
) X =t

Pucynok 3. YcnoBraoe nzobpaxenue mpui Ha yeprexe [[OCT 2.409-74*]

Coedunenun wnuyegvle 7601b6¢HMHbBLE
[InueBbie coeMHEHMSI C YBOJIBBEHTHBIM MpoduieM 3yda UMEIOT TO e HazHaueHHUe, 4To
U TpsIMOOOYHBIE, HO O0JIAZIAIOT PSJIOM MPEUMYIIECTB: TEXHOJIOTHYHOCTBIO (17151 00pabOTKU Bcex
TUIIOPa3MEPOB BAJIOB C OIpPENEICHHBIM MOJyJeM TpeOyeTcsl TOJBKO OJHa uepBs4yHas (pesa,
BO3MOXXHO NPHMEHEHHE BCEX TOYHBIX METOAOB 00pabOTKH 3yObeB); OOJbIIEH MPOYHOCTHIO
(00amaroT MEHBIIMMHU KOHIIEHTPATOpaMU HaMpPsHKEHUH (OTCYTCTBHE OCTPBIX YIJIOB Y OCHOBAHMS
3y0a - xoHueHtpanus Hanpsokerus Ha 10... 40 % Mensblne, yem y npsMOOOYHBIX COSAMHEHUN) U
OoipmUM KonndecTBOM 3yObeB). lllmuneBble coennHEHHs C YBOJIBBEHTHBIM IPOQHIIeM 3yObeB
MPUMEHSFOTCS JIJIs TIOJBM)KHBIX U HEMOJBUKHBIX COSAMHEHUN.
K ocHOBHBIM napaMeTpaM OTHOCSATCS:
e D — HapyxHublif tuametp 3yObeB, HOMUHAIIBHBIN TUAMETP COSTUHEHUS
e M — MOAYNH
e Z—4ucio 3y0beB
e o =230°-yroa npodpuns
OcranbHple  MapaMeTpbl  BBIYMCIAKOTCA IO  COOTBETCTBYIOLIMM  3aBHCHMOCTSIM,
npuBeneHHbIM B [[OCT 6033-80 (Tadi.4).

Tabnuma 4.
HomuHansHBIE 3HaYEeHNS OCHOBHBIX nmapamMeTpOB
LieHnpuposaHue 1o 0oxosbi Henmpuposanue o
NosepXHOGIAM 3y0Lee HapyxHOMY duaMempy

«/ HenumencHas

| © .-"Ill OHPYHHOCITIE
rapameTp 0003HaYeHHE 3aBUCUMOCTh
JUaMETP ACIUTEIBHON OKPYKHOCTH d d=mz
JICIUTENIbHBIA OKPYKHOM 11ar p p=mm
HOMUHAQJIbHAS JICIUTENbHAS OKpYXHas TOJIIMHA 3y0a S (e) S=e=n/2m+2xmtg
Bajia (BMAIUHBI BTYJIKH) o
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xm=e=mn/2[D-m(z
CMEIIECHUE UCXOIHOTO KOHTYpa Xm

+1.19)]
HOMHHAJIBHBIN AUAMETP OKPY>KHOCTHU BIIAJIMH BTYJIKH Ds Ds=D
}BI;);/LI/;}II/IaHLHHH JTUAMETP OKPY)KHOCTH BEpIINH 3yOheB D, D,=D - 2m
HOMUHAJIBHBIN THaMeTp OKPY>KHOCTH BITaJIMH Bajia d¢ dimax=D-2.2m
HOMUHAJIBHBIN THaMETp OKPYKHOCTH BEPIIUH 3yObEB Bajia
[pY HCHTPUPOBAHUH 110 OOKOBBIM ITOBEPXHOCTSIM 3yObeB [, d.=D-02m
MIPH IICHTPUPOBAHUH 10 HAPY)KHOMY JHAMETPY da d.=D

Tabmuua 5. Koppensiuus Mexx 1y HOMUHAJIBHBIM JHAMETPOM U MOJYJIEM.
HOMHUHaJIbHBIN quametp D, MM

moxyis, MM | 17 | 20 |25 |30 |35 |40 |45 |50 |55 60 65 |70 | 75 | 80
9HCIIO 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
NMPUMEeYaAHUSL:

. MIPEANOYTUTENBHBIC YUCITA

. octanbHble 3HaYenus cM. [OCT 6033-80

. saauenus D ot 4 g0 440 mm, m - ot 0.5 1o 10 MM

ToyHOCTh HUIMIIEBBIX COEAMHEHMH CBsI3aHA CO CIIOCOOAMHU LIEHTPUPOBAHMS M 3aBUCUT OT
TOYHOCTH MOBEPXHOCTEH, C MOMOIBIO KOTOPBHIX OOecreunmBaeTcs COBMEIIEHHE Oced Bajga M
BTYJIKH.

1. CoenuHeHne MpU LEHTPUPOBAHUH MO OOKOBBIM MOBEPXHOCTAM 3yObeB. DTOT CIOCOO
LEHTPUPOBAHHUS SIBJISETCS OCHOBHBIM IPU UCIOJIb30BaHUU 3BOJbBEHTHBIX IIIUIIEBBIX COCIUHEHHN
U 00ecreuynBaeTcsl OH, MPEX /e BCEro TOUYHOCTHIO IIMPHUHBI BNAJUH (€) Yy BTYJIKHM M TOJIIMHON
3yObeB (S) y Baja.

IIpy HOpPMHMPOBAaHUM TOYHOCTH INMPHUHBI BHAJAWH BTYJIKM M TOJIIUHBI 3yObEB Baja
UCIONIb3YETCSl HEOOBIUHBbIM monaxod. B orianume oT 0OEenpuHATOrO0 HOPMUPOBAHMS, KOTJa
YKa3bIBAa€TCSl OJHO 3HA4YEHME JOINYyCKa JJIs OIpPEIEICHHOIO0 HOMHHAJIBHOIO pa3Mepa M psaa
TOYHOCTH, MPU HOPMHPOBAHUHM TOYHOCTH IIMPHHBI BHOAJAWH U TOJUIMHBI 3yObEB 3BOJIBBEHTHBIX
HUTUIEBBIX COEAMHEHUH HOpMHpYIOTCs 1Ba Buja gomyckoB: Te (Ts) - momyck cOOCTBEHHO
IIMPUHBI BIAIUH BTYJIKH (TOJIIMHBI 3yObeB Basia) U T - CyMMapHbI JONYCK, BKJIFOUYAOLIUI
OTKJIOHEHUS! COOCTBEHHO IIHMPHHBI BMNAJUH (TOJIIUHBI 3yObEB), OTKJIOHEHUS (OPMBI H
pacrosoXkeHus: 3JIeMeHTOB mpoduis BrnaguH (3yOpeB). HeoOxoaumMocTh HOpMHpPOBaHHUS ABYX
BUJIOB JIONYCKOB CBSi3aHA C YCTAHOBHUBIIMMHUCS JBYMsI CIIOCOOAMH H3MEPEHUS U KOHTPOJIA
neTaned ¢ ABOJIbBEHTHbIMM HimuiamMu. CymmapHbiid nomyck (T) aHanmorudeH B KakoW-TO Mepe
CYMMapHOMY JIOIYCKYy Ha CpEeIHHH IuaMeTp pe3bObl M HCHOJIB3YEeTCs MpPU KOHCTPYHPOBAHUH
KOMIUIEKCHBIX TpoxojHbIX KainuopoB. Jlomycku Te um Ts coOCTBEHHO WIMPUHBI BHOAAMHBI U
TOJIIIMHBI 3y0a MCTIONIB3YIOTCS IPH U3MEPEHUSAX 03 MCII0JIb30BaHMs KaTuOpOB.

Honycku Te (Ts) m T Ha pasmepbl LUIMIEBBIX 3JIEMEHTOB HOPMHPYIOTCS pPSAaAMH
TOYHOCTH, KOTOPbIE Ha3BaHbl CTENEHSIMH TOUYHOCTH. {11 IIMPUHBI BIAUH BTYJIKH HOPMHUPYIOTCS
7-s, 9-1, 11-1 cTenenu, a ;s TOJMIMMHBI 3yObeB Bana - 7... 11 crenmenu. J{ns mmpuHbl BraguH
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BTYJIKM YCTaHOBJIEHO BCErO0 OJHO OTKJIOHEHHME H, Kak Uil OCHOBHOIO OTBEPCTUS B CHCTEME
JIOITYCKOB U MOCAJI0K Ha IIaIKUE JIEMEHTHI JETaJH.

[Tonst JOMyCKOB AJISL pa3MepOB LIMPUHBI BIIAJAWH Y BTYJIOK (€) U TOJIIMHBI 3yObeB Bana (),
KaKk 3TO IpPHUHATO W HIpU APYrUX BUAAX CONPSKEHUH, OOpa3yrTCsl COYETAaHMEM OCHOBHBIX
OTKJIOHEHUM W pPANOB TOYHOCTU. B oTiMumMe OT TINIagKuX COCAMHEHWM, HO IO aHAJIOTHU C
pe3bOOBBIMU COETMHEHUSMH, B 0003HAYEHUU I0JIeH AONYCKOB HA LIMPUHY BIAJUH U TOJIIUHY
3yOb€B: CHayajla YKa3blBa€TCA psAJ TOYHOCTH - CTENEHb, a IIOTOM OCHOBHOE OTKJIOHEHHE,
narpumep 7H, 7h, 9g, 7f. [Ipu aTom BbIIEIEeHBI ABA 10T A0MTYCKOB (9h 1 9g), KOTOpBIC ABISIOTCS
IPEIIIOYTUTENBHBIMU Ui NIpUMeHEHUs. 3MeHenne 0003HauYeHUs MO CPaBHEHUIO C INIAJKUMHU
COEMHEHUSAMH CJAETAaHO Ui TOTo, 4TOOBl pa3auyaTh TH MOJS JAOIYCKOB, 4, CIE€AOBATENIbHO, U
MOCAIKH.

ITocagku mo GOKOBBIM HOBEPXHOCTSAM 3yObeB. B cTanmapre HopMupyeTcs OJUHHAILATH
MOCAJI0K MO OOKOBBIM IMOBEPXHOCTSIM 3YObEB. DTH TOCAJAKH 0Opa30oBaHbl U3 YKA3aHHBIX BBIIIE
TpeX MoJiel TOMyCKOB Ha mupuny Braaud BTynaku (7H, 9H, 11H) u HeckonabKuX MoJeil J0MycKoB
Ha TONIMHY 3yObeB. OTHAKO yKa3bIBAaETCS, YTO MPU 0OPa30BaHUU TOCATOK MOKHO HCIOIB30BAThH
U Jpyrue, HOPMHpYyEMble B CTaHAapTe, MoJid AONYCKOB. Takum o0Opa3oM, B OTIMYUE OT
HOPMHPOBAHUSI TOYHOCTH TJIQAKUX COCAMHEHWH M MPSIMOOOYHBIX IIIMIIEBBIX COCIMHEHUH,
HOCAJAKN JUIsl SBOJIBBEHTHBIX ILUIMIEBBIX COEIMHEHUH HOPMHPYIOTCS HEMOCPEIACTBEHHO B
CTaH/apTe, a HE B KAUE€CTBE PEKOMEHIalluil B IPUIIOKEHUU K CTaHIapTy.

HopmupoBanue TouHOCTH pajauaiibHOro OueHust 3yOuaroro BeHua. [Ipu oOpa3oBaHuM
COCAMHEHUS C IEHTPHPOBAHHMEM IO OOKOBBIM MOBEPXHOCTSM 3yObEB HOPMHUpPYETCS
JIOTIOJIHUTENBHBIN MapaMeTp - pajualbHOe OMEHHEe 3yO0uaToro BeHIA. DTO OMEHUE aHAJIOIM4YHO
panuanbHOMY OMEHHIO B 3yOUaThIX KoJiecaX M OTJIMYAETCS OT OOBIYHOTO PagUabHOTO OMEHUS
TEM, 4YTO B KauyeCTBE HM3MEPHUTEIbHOIO HAKOHEYHHMKA HCHOJIb3yeTcsl KOHYyC ¢ yrioMm 60° (mpu
U3MEPEeHUH pPaJAHaIbHOTO OMEeHHs 3y0YaToro BeHIa 3y0uaThIX Kojiec KOHyc ¢ yriiom 40°) mmm
chepa ONpeneseHHOTro AuaMeTpa, OOecHeuyuBarolias KOHTAaKT € OOKOBBIMHU ITOBEPXHOCTSIMH
3yObeB B 3aJaHHBIX TOYKax. HopmupoBaHuem paauanbHOTO OWEHUs 3yOuaToro BeHIA
o0ecreynBaeTcsi TOYHOCTb PACIIOJIOKEHHUST SBOJIbBEHTHBIX MOBEPXHOCTEH 3yObeB OTHOCUTEIIBHO
OCH BpallleHHUs, T.€. TOUHOCTh TaK Ha3bIBAEMOT0 N'€OMETPUUECKOI0 IKCLIEHTPUCUTETA.

2. CoeaMHEHUs NpU HEHTPUPOBAHUU IO HAPY)KHOMY uaMeTpy. HeoOXoaumMo HanOMHUTb,
YTO MOHATUS O HApYKHOM M BHYTPEHHEM TUAMETpPax y 3BOJBBEHTHBIX LUIMIIEBBIX COECIUHEHHIM
AQHAJIOTUYHBI MMOHATHIO 00 ATUX JAUAMETpax B pe3bOOBOM COCTUHEHUU U MPAMOOOYHBIX IUIULIEBBIX
COEIMHEHUSX, T.€. HapYXHbIA quameTp y Baja (d,) IpOXOJUT MO BeplIMHAM 3yObeB, a y BTYJIKH
(Df) mo BnaguHam, T.€. BHYTPH BTYJIKH.

[Tona nomyckoB u mocanku. I10CKONIBKY COETUHEHHS MO ATUM MOBEPXHOCTSAM HE MMEIOT
OTJIMYMHA OT COEAMHEHHUH IO INIAJKUM LUIMHAPUYECKUM ITOBEPXHOCTSAM M OTJINYAOTCS TOJBKO
TEM, YTO MOBEPXHOCTH SIBJISIETCS MPEPHIBUCTON, MOJIS JOMYCKOB M MOCAAKU MPU LIEHTPUPOBAHUH
M0 HApY>KHOMY JMAMETPY B3ATHI U3 CUCTEMBI OMMYCKOB U MOcanok, T.e. 3 [OCT 25347-82. {na
HapyxHoro nuamerpa BTyiaku (Df) Hopmupyrotcst Bcero nsa monst nomycka H7 u HS, a s
HapyXHOTO ArameTrpa Bana (dy) maTh moJnei 10myckoB: nob, js6, h6, gb, {7.

[lons nomyckoB 17 HIMPUHBI BIAAUH M TOJIIMHBI 3yObeB. llpu meHTpupoBaHuU 110
Hapy>KHOMY JHaMeTpy HOPMHUPYIOTCS OJTHOBPEMEHHO TPeOOBAaHUS K TOYHOCTH IIUPUHBI BIIAIUHbI
BTYJKH (€) M TOJIMHBI 3yOa Bajia (S), KaK OCHOBHBIX 3JIEMEHTOB IUIUIEBOTO COEIUHEHUS,
XapaKTepU3YIOIUX €ro SKCIUTyaTallUOHHbIE CcBoWcTBA. [l mMMpHHBI BHAagUHBI BTYIKH (€)
HOopMHupytoTcs noiis aomyckoB 9H u 11H. [{ns Tommuae 3y6a Bania (s) HOpMUPYETCS TSATh ToJIeH
nomyckoB: 9h, 9¢g, 9d, 11c, 11a.

3. CoeguHeHus nTpU UEHTPUPOBAHMM 110 BHYTPEHHEMY JuaMerpy. Y NIUIMIEBBIX
HBOJILBEHTHBIX JleTalleil BHYTpeHHUN auamerp BTYNIkH (Da) mpoxoauT mo BepuiMHaM 3yObeB, a y
Bazia (df) - mo BnaauHaM. DTOT croco0 IEHTPUPOBAHUS IPUBEJIEH B CIIPAaBOYHOM IPUIIOKEHUHU K
I'OCT 6033-80, u 3TUM Kak OBl MMOJAYEPKUBACTCS OTPAHUUYCHHOCTH €0 MPUMEHEHUs, XOTS IMpH
3TOM CHoco0e IEHTPUPOBAHUS MOMKHO JOOMTHCSA BBICOKOM TOYHOCTH Ojarojaps BO3MOKHOCTH
HnuUTM(OBaHUs CONMpATaeMbIX MmoBepxHocTei. [Ipu 3ToM crocobe IeHTPUPOBaHHUs, KaK MPU JAPYTUX
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PAcCMOTPEHHBIX CIIOCO0aX IEHTPHUPOBAHUSA, TOYHOCTh HEHTPUPYIOIIUX M HEUEHTPUPYIOMIHUX
MOBEPXHOCTEH HOPMHUPYETCS, B OCHOBHOM, C TTOMOIIBIO MOJIeH JT0MycKOB, 0ToOpanHbIX 3 ['OCT
25347-82.

Jlist BHYTpeHHETo AuameTpa BTYyJkH (D,) HopMmupyrotcs nois nonyckoB H7 u H8, mpuyem
H7 cuuraercs mpeanmodTUTENbHBIM, A BHYTPEHHEro AuaMeTpa Basia (dr) HOpMHPYIOTCS MOJIA
noryckoB h6, g6. OrpannyeHus Ha MUPUHY BIIAJUHBI U TONIIMHY 3y0a YCTaHOBJIEHBI TaK K€, KaK
U TIpY LEHTPUPOBAHUU 10 HapykHOMY nuamerpy. Ilocagku B cranmapte BooOIIe HE yKa3zaHbl U
MPEeJoJiaraeTcs, 4YTo OHU 00pa3yroTCs U3 JII0OOT0 COYETaHUsI HOPMUPYEMBIX MOJIEH TOMYCKOB.

4. Tlons nomyckoB Ha JUaMETPbl HELIEHTPUPYIOIIMX MoBepxHocTed. HerneHtpupyronmm
MOXKET OBITh HapYXHBIH JUaMeTp, KOrjJa UEHTPUPOBAHHUE MPOUZBOJIUTCS MO OOKOBBIM
MOBEPXHOCTSAM 3yObEB WJIM IO BHYTPEHHEMY AMaMeTpy. HeueHTpupyromuM MOXeT ObITh U
BHYTPEHHUHN JHaMeTp, KOrja UEHTPUPOBAHHME OCYLIECTBIAETCA IO OOKOBBIM MMOBEPXHOCTAM
3yObeB WM 110 HApYXXKHOMY auaMeTpy. Ha HeneHTpupyromuii BHyTpeHHUN quaMetp BTYIKH (Dg)
yctaHoBiieHO mosie gonycka H. Ha Hementpupyrommii HapykHbiii auamerp Bana (dg)
HOpMupyroTcest nons poryckoB d9, hll, h12. Ha HeueHTpupyromuii HapyXHbI IUAMETP BTYJIKH
(Df) u BHyTpenHuit nuamerp Bana (dr) monis JOMYCKOB HE HOPMHUPYIOTCSA, a YKa3bIBAIOTCS
MUHHMAJIbHBIE WM MaKCHUMaJbHbIC 3HAYCHHUS B 3aBUCHMOCTH OT ()OPMBI BHAAWHBI (TIOCKAsT MITH
3akpyriaeHHas). HMckiroueHue caenaHo A HapyxkHoro auamerpa BTyiaku (Df), korma
LEHTPUPOBAHUE MPOU3BOAUTCA MO BHYTPEHHEMY IUAMETPy IpH IUIOCKOH (opme BnaauHsl. B
3TOM cilydae HopMupyercs nojue aomnycka HI6.

5. HopmupoBaHue [ONOJHUTENBHBIX IMOKa3zarenaed ToyHocTH. Mcxoas u3 ocobeHHOCTEH
(dbopMbI TOBEPXHOCTU 3yObEB ILIUIEBBIX JI€Talel, UMEIOIINX IBOJIbBEHTHYIO IMOBEPXHOCTb, AJIS
HUX HOPMHUPYETCS TOYHOCTh JBYX CHEUU(PUYHBIX IapaMeTPOB, HCIONB3YyeMBIX MpH
HOPMHUPOBAHUU TOYHOCTH 3yOuaThix Kojec. TakuMmH HapaMeTpamu SBISIOTCS pazMep «M» 1o
pojiMKaM M JUIMHA OOIled HopMaiau. ODTU IMapaMeTpbl HCIOJIb3YIOTCS B TE€X cilyyasX, Korjaa
TOYHOCTh LUIMIEBBIX JeTanell He KOHTPOIMPYETCS MPOXOAHBIM KanuOpoM. B mpunnune, oba
MOKa3aTelsl XapaKTepU3yloT OJUH M TOT K€ IMapamMeTp 3yOuaToro BEHLa - TOJIIMHY 3y0a.
3Ha4yeHue JUIMHBI 001Ie HOpMaIu OTHOCUTENBHO MPOCTO MOXKHO U3MEPUTh Ha Bally, a BO BTYJIKE
TaKhe U3MEpPEHUsl OCYLIECTBIATh TpyaHO. V3mepenus pazmepa «M» 1O pojuKaM CpaBHUTEIBHO
JIETKO OCYIIECTBIIIOTCA KaK Ha Bally, Tak U BO BTyJKe. [Ipu 3TuX n3mMepeHusx Bo BIIaJIUHbBI MEXKIY
3yObsIMU yCTAQHABIMBAIOTCA LIAPUKH WM POJMKU OINPEAEIEHHOTO JauaMeTpa, U HU3MepsieTcs
pasmep, 110 KOTOPOMY MOKHO CYJIUTh O TOJILIHHE 3yObeB.

Haubonpmiee pacnpocTpaHeHrue TMONYYHJI CIOCOO ILEHTPUPOBAHUSA 10  OOKOBBIM
MOBEPXHOCTSM 3y0ObeB. LleHTpupoBaHue 10 BHYTPEHHEMY JTMAMETPY HE PEKOMEH1yeTCsl.

Ta6nuua 6. [Ipumeps! BeIOOpa ocagok

YUCPTECIK COIIPSAKCHUA

LEHTPUPYIOIIUi 5ieMeHT  S(e) D
[MOCAIKA o D (dy, D) mo S(e) mo D,, df mo D mo S(e) mo D,, ds
9H /9g H7 /| f7

IMOABUXKHOC COIIPSIKCHUC Df - H16 9H / 9h Da -H11 H7 / g6 9H /gg Da - H1L1

da - h12 7H / 8k dfmax' h16 H7 /j86 9H / 9h dfmax - h16
TH/ 7n H7 / n6

HCIIOABUXKHOC COIIPSAKCHUC

YcioBHbIE 0003HAYEHHS HLTHIEBBIX IBOJIbBEHTHBIX COeIMHEHUH

Jlonyckd W TOCaJKM JUId UUTUIEBBIX COCIUHEHWH C OSBOJIBBEHTHBIM Ipoduiem
yctanaBnuBaoTcss mo ['OCT 6033-80. Mx ycinoBHOoe 0003Ha4Ye€HHE COACPKUT HOMHHAITHHBIN
(paBHBIN HapYKHOMY) AuaMmeTp coearHenuss D=m(z+1), Moxynb, 0003HAYCHHE TIOCATKUA U HOMED
CTaHJapTa.

[Tpumepsr 0603HaUYECHUS

39



[Tpu neHTprpoBaHUU O OOKOBBIM MOBEPXHOCTIM 3yObeB. D=50 Mmm; M=2 mwm;

mocajka 1mo 00KoBBIM MoBepxHOCTsIM S(€) — 99 / 9H

coenunenne 50 x 2 x 9H / 9g 'OCT 6033 80

Ban 50 x 2 x9g I'OCT 6033 — 80

orBepcte 50 x 2 x 9H I'OCT 6033 — 80

[Ipu neHTpripoBaHMM MO HapyXHOMY auamerpy. D= 50 mm; m = 2 mMM; mocaaka 1o
neHtpupyoomemy auametpy D - H7 / g6 u mo 6okoBbiM moBepxHocTsiM S(€) - 9H / 9h

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

Ban 50 x g6 x 2 x 9h 'OCT 6033 — 80

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

o

O

/SUX 2.M0CT 6033-80

I_ﬁ

(7 '7"‘/_ @
1 )
2

lNocadka
nosie

9H .
p 9 FOCT 6033-80

B
[Tpumeps! ycioBHOrO 0003HaYeHUS: a) Ha Baly; 0) B OTBEPCTUH; B) B CONPSIKEHUU

TpeyronbHble 3y0uaTbie coelMHEHHs (PUC. 5) MPUMEHSIOT IIIaBHBIM 00pa3oM s He-
MOJIBU’KHOTO COEAMHEHHUS JieTaliell pu nepeiaye HeOObIINX BPallalolIX MOMEHTOB, YTOObI
n30eKaTh MPECCOBBIX MOCAJOK, a TAKXKE MPU TOHKOCTEHHBIX BTYJIKaX.
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OmbBepemue
90°

W7W

. A
Yunundpuyecxkua ban Kowuveewuu dan

OcHOBHBbIE TapaMETPBI:

B - yron 3y0a u BOaJuHbI OTBEPCTHUS;

D; - HapyxHBII AMaMETp BaJia;

da - BHYTPEHHHI THaMETp OTBEPCTHS;

d; - AMamMeTp BHAJWHBI BANa;

D, - nnameTtp BIaguHbI OTBEPCTHSL.

[Ipenensl H3MEHEHHSI OCHOBHBIX ITapaMeTpPOB COeIMHEHUI: ynciio 3yobeB 20—70; Moaynb
0,2—1,5mm; yron BnaauH Bana 90; 72 u 60°. LleHTpupoBaHHE TOJNBKO MO OOKOBBIM CTOPOHAM
3yObeB. Hapsny ¢ IWIMHIPUYECKHMH COEIMHEHHUSIMM TPUMEHSIOT U KoHuyeckue. OObIYHO
KOHYCHOCTb 1:16, yron ykioHa BnaauHsl 1°37'; pasMmepsl 3yObeB yCTaHABIMBAIOT MO OOJBIIOMY
ocHoBaHuto kKoHyca (Puc. 5, ceuenune A—A). CoenuHenus BrnaauH 3y06a Ha Bairy 90° ¢ unciom
3yObeB 36 1 48 U HOMUHAJIBHBIMU JUAMETPaMH OT 5 10 75MM NMPUHUMAIOT MO TadJl. 7, JOMYCKU -
no Tabn. 8. @opMysbl IS OMpeAeTeHus MapaMeTpOB TPEYroJbHBIX COCAMHEHUH MPHUBEICHBI B
Tabm. 35.

HomunanbHbIe pazmepsl Mg 1 M, BEIOUpatoT 10 Ta0u1. 9 B 3aBUCIMOCTH OT ITPHHSATOTO
HOMMHAJIBHOTO TUaMETPa, paBHOTO HapyKHOMY nuameTpy Basa. Ha uepreskax oTBepcTHs U Baja
YKa3bIBAIOT YMCIIO 3y0heB z , yros 90°, yrou 3, iuameTp HadalbHOM OKpy>KHOCTH d.

Ta6auna 7. OcHoOBHBbIE pa3Mepbl TPEYTroJIbHBIX COeINHEHUI, MM

OTBepcTre U Bal OTtBepcrtue Ban
Jnametp no
Homunanbuel Yucio Hluanetp . BCPIIHMHAM Juamet Buyrpennu HapyxHbl Jlnamer
o Yro HadanbpHOH N N
it tuametp Dy 3y0ne N Hapyx U TUAMETP M TUAMETP
71 B° OKpy>XKHOCT .~ BHYTpEH BHaJuH BIIaJINH
BZ HBIN ¢ da Ds
nd D1 HHH D2 Damin dBmax
3] 4,891 5,124 4,658 5,03 4,72 3) 4,69
6 36 80 5,863 6,142 5,584 6,03 5,66 6 5,63
8 7,793 8,164 7,422 8,03 7,52 8 7,49



10 9,721 10,184 9,258 10,03 9,38 10 9,35

12 11,674 12,23011,118 12,03 11,26 12 11,23
15 14,556 15,250 13,862 15,03 14,04 15 14,01
16 17,430 18,260 16,599 (18,03 16,81 18 16,78
20 19,339 20,260 18,418 20,03 18,66 20 16,63
22 21,527 22,280 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 55,60051,844 55,05 52,33 55 52,28
60 58,621 60,670 55,572 60,05 57,10 60 57,05
65 63,519 65,740 61,298 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

! Teopernueckue quaMeTpsl 110 BEPIIMHAM YKa3bIBAIOT HA YEpPTEXKE: HAPYKHBbIN D1 TOIBKO
Ha OTBEPCTHUH, BHYTpEHHUU D7 - Ha Bamy.

Tab6anna 8. Jlomycku 1Jisi TPEYTroJIbHBIX COCIMHEHUH
[IpenenbHbIE OTKIIOHEHMSI, MM

HoMmuHannHbIM AAMETPOB HAYaJIbHBIX
BHYTPEHHETO Ia- HAPYXKHOIO JIha-

FHIAMETD, MM Opr)KHOCVTeH : MeTpa oTBepcTus d, MeTpa Bana Dy
OTBEPCTUM Baja

HopMmanbhast 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
[ToHmxeHHas TOYHOCTh

CB.3 106 +0,050 -0,080 +0,048 -0,048
» 6» 10 +0,050 -0,080 +0,058 -0,058
» 10» 18 +0,060 -0,090 +0,070 -0,070
» 18 » 30 +0,060 -0,090 +0,084 -0,084
» 30 » 50 +0,070 -0,0100 +0,100 -0,100
» 50 » 75 +0,080 -0,0120 +0,120 -0,120

* Jlormycku manbl 118 mocaaku H9/hS.
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Tabnuua 9. opmynbl 7S ONpeaesICHHs TapaMeTPOB TPEYTOIbHBIX COSAMHEHUI

DopmyJibl ISl COEAUHEHUI C YUCIIOM

OmnpenensieMblii mTapaMeTp 3yObeB

36 48
JlamMeTp HavaIbHON OKPYKHOCTH d=0,954519D; d=0,966222D;
Hapyxubrii JMAMET 110 BEPLIHHAM D, =1,047648d D, =1.034959d
(TeopeTudeckuit)

BuyTtpenHuii 1uameTp no BepiinHam

. D, =0,952352 d D, =0,965041 d
(TeopeTudecKuit)

PacueTHbII 1MamMeTp MPOBOJIOYKH, KACAIOIIEUCS

. d; = 0,06585005 d d; = 0,0485955 d
npoduis 3yObeB M0 HAYaIbHON OKPYKHOCTH Bajia

To e, 17151 OTBEPCTHSI d, = 0,05309792 d d, =0,04133332 d
dakTUYeCKUil TuaMeTp MPOBOJIOYKH AJIs Baja d'a mogbupatot mo 'OCT 2475-88 (Tabu. 38)
To e, Ay oTBEpCTUS d'; mogoupatot mo 'OCT 2475-88 (tabm. 38)
Pa3mep mo mpoBosioukam Baja M, =D, +2,41421 d',

Pazmep Mex 1y MPOBOJIOYKAMH JIJISI OTBEPCTHS M, =D -2,55572d', M,=D;-251665d',
JuameTp kacanus pakTuueckoit npososiouku Baa D, = D, + 0,70711d’, + 0,001 d

Jnametp kacanus (pakTHYECKON TPOBOJIOYKH D.=D;-0,91293 D.=D;-0,85733
OTBEPCTHUS d,+0,001d d,+0,001d

Kpome TOro, Ha ueprexe OTBEpCTHs 3aJalOT Hapy>KHBIH AMaMeTp Mo BepinHam Dy,
IaMeTp BIaguH D, ¢ HAANHCHIO «MUHUMYM» W BHYTPEHHHU muaMeTp da, a Ha 4epTeke Baia -
BHYTPEHHUH JuaMeTp 1o BepumnHaM D, HapyxHbIi nuamerp Dy, u aumamerp BmaauH djc
HA/MMUCBI0 «MakcuMyM». Jlomycku BeIOMparoT mo Tabn. 8. B 3aBucMMOCTHM OT Ha3HAYEHUS
COEMHEHUS IPUHUMAIOT HOPMAaJIbHYIO MM MOHWKEHHYIO TOUHOCTh. [locnennsas npenHa3HaueHa
PEUMYIIECTBEHHO JUIS TPYOBIX COEAMHEHUH C OTBEPCTHEM, MMEIOIUM pa3pe3 U CTSHKKY, a TAKKe
JUIs TpyOBIX KOHMYECKUX COeAMHEHUH. Jlomycku Ha quaMeTpbl Ha4albHOW OKPY)KHOCTHU JaHBI JUIS
CKOJIB3SIIIEH MOCaaKU C 3a30paMH OT HYJIS 10 CyMMBI JIOIIYCKOB Ha JUaMETPbl OTBEPCTHS U Baja.
Jlonmyck Ha TOJNIIMHY 3y0a OTBEPCTHUS paBEeH JIONYCKY Ha JWaMETp HayalbHOM OKPYXHOCTH (Tak
Kak yrou paBeH 90°). Jlomyck Ha TOJIIMHY 3y0a BCIEACTBUE TOTO, 4TO yroi 3 paBexn 80 wimm 82,5°,
Ha HECKOJIBKO THICAYHBIX MUJUIMMETpPA TOYHEE, YEM JIONYCK Ha AMaMeTp HadalbHON OKpPY>KHOCTH,
U TIPAKTHYECKU MOXKET CYMTATHCS TAKXKE PABHBIM JIOMYCKY HA JUaMETP HAYaIbHON OKPYKHOCTH.
Takum 00pa3zoMm, JOMYCKH Ha JUAMETP HAadyaJbHON OKPYKHOCTH JAIOT MOJHOE MPEACTaBICHUE O
XapakTepe MOCaIKH MO TOJIIUHE 3y0a 1 OOKOBBIM 3a30paM.

[Tpu HEOOXOAMMOCTH Ha3HAYEHUS JIPYTOM MOCAAKH ClEAYyeT MPUMEHSTh CUCTEMY OTBEp-
CTHSI, YTOOBI COXPAHHUTh HEM3MEHHBIM JIONTYCK Ha OTBEPCTHE. XapaKTep MOCAJKH JOIDKEH OBITH
OTpa’keH OTKJIOHEHHMSIMU Ha AUaMETp HadalbHOM OKPYKHOCTH Bajla, KOTOPbIE MOT'YT OBbITh J1aHBI B
JBa MHUHYCa JJIsl MOCAJKU C TapaHTUPOBAHHBIM 3a30pOM, B JiBa IUIIOCA WM OJUH IUTIOC IS
NOCaJOK ¢ HaTsAraMm U 3azopamu. llpm BbeIOOpe mOCagoOK [Uid Baja PEKOMEHYeTcs
NPUIEPKUBATHCS TTOCANIOK, MpUBEAeHHBIX B Ta0n. 10. J[isi KOHMUYECKUX BAJIOB PEKOMEHIYIOTCS
nepexoHbIe MOCAIKH (T.€. Bas ¢ 00Jiee MOJHBIM 3yO0oM).

Jlonycku Ha JuameTp HayalbHOW OKPY)KHOCTH BKIJIIOYAIOT: COOCTBEHHO [OMYCK Ha
JMaMeTp HadalbHON OKPY)KHOCTH, OTKJIOHEHHE IIara U OTKJIOHEHHE yriia npoduis. Jlomycku Ha
BHYTPEHHUH TUaMeTp oTBepcTUs dy M HapyXHBIH auaMeTp Bana Dy A HOpMaabHOM TOYHOCTH
naunbl o 8-9 kBanurery 'OCT 25347-82, a ayia noHmxeHHoi o 9-10 kBanurery.

JlnaMeTp npoBOJIOYEK JUIsl U3MEPEHUS 3yObeB M1 HOMUHAJIbHBIE pa3Mephbl MEX Ty IIPo-
BOJIOYKAMHU JUIsl OTBEPCTHS U 110 IPOBOJIOYKAM JJIsl BaJla CTaHIapTH30BaHbl. Bee nuamerpsl
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npoBosoyek OepyT o 'OCT 2475-88 nnsa uzmepenus pe3bd. HomuHanbHbIe pa3Mepsl MEXIY
MIPOBOJIOYKAMH U T10 MPOBOJIOYKAM JAl0T coeAnHeHue 6e3 3a3opa. Ha yeprexe OMKHBI OBITh
YKa3aHbl: IMaMEeTPbl IPOBOJIOYEK U HOMUHAJIBHBIM pa3Mep MEXAy IPOBOJIOYKAMH JIJIsl OTBEPCTUS
Y 10 IPOBOJIOYKAM JUJIS Bajla, HA YEPTEkKe JeNaroT Haanuch: «OTKIIOHEHUS 110 TUAMETPY
Ha4aJIbHOU OKPYKHOCTI».

Jomyckn Ha pasmepsl My u M, (cM. puc. 5) Te ke, 4yTO Ha JUAMETp HaAYaIbHOU
OKpyx)HOCTH. Pazmepsl M; 1 M, Ha depTekax OJDKHBI ObITh CHAOKEHBI HAMMUCHIO: «OTKIIOHSHHUS
[0 MaMeTpy HA4YaJIbHOW OKPYKHOCTH». OCHOBHOW pPACUETHON BEIIMYMHOMN SIBISETCS JHAMETP
HAYaIbHOM OKPY)XHOCTH d, KOTOpBIA JEIUT TONOJaM TEOPETHYECKYI0 BBICOTY 3yObEB I10
BepiirHaM mpoduns. Teopernueckue AuameTphbl MO BeplIMHAM Mpoduis - HapyxkHbd Di u
BHYTpeHHUI D> - cily’katT AJis BBIYKCIEHMS] pa3MEpOB 110 MPOBOJIOYKAM JUIsl Bajla U OTBEPCTUS U
pa3MepoB PEXKYLIETO U MEPUTEIBHOTO MHCTPYMEHTA.

Ta6muua 10. ITocaaku Bana (Pasmepsl, MM)

JInst HOpManbHOW TOYHOCTH JInst MOHWKEHHOW TOYHOCTH
JrameTp HavaIbHOM nocaaka rocaaka
OKpY>KHOCTH Baja d c c c

nepexoaHasn nepexoaHas

HaTsITromM 3a30pOM HaTATOM 3a30p0M

+0,065 0,025  +0,130 10,025
Ce.3 20 10 +0025 0040 9065 w0050 [TO980 5105

+0,075 0,030 +0,150 10,030
Ce. 10 710 30 0030 O9% o075 s00e0 990 o120

+0,085 0,035  +0,170 0,035
Ce. 30 110 50 40035 000 gogs  +oo70 00 oiss

+0,100 0,040 +0,200 0,040
Cs. 50 z0 80 +0040 000 5100 +00s0 O o160

3.4 3y0uarble nepenayu .

3ybudmas nepeddya — 3TO MEXaHMU3M WM 4acTh MEXaHM3Ma MEXaHMUYECKOW mepenayd, B
COCTaB KOTOPOro BXOJAT 3y0Ouarele konéca. IIpu 3ToM ycmime OT OJHOrO 3JIEMEHTa K APYroMy
nepenaércs ¢ MOMOIIBI0 3yObeB. 3y0uaToe KojecO WM LIeCTEpHS — OCHOBHAs JIeTallb 3y04aToi
nepefaud B BHJIE JUCKA C 3yObsIMM Ha LWJIMHAPUYECKOW MM KOHHYECKOW IOBEPXHOCTH,
BXOJISIIIMMH B 3alleINIeHHe ¢ 3yObsIMM ApYyroro 3yo4yaroro kojieca. B ManmHoOCTpoeHUH MPUHATO
Majloe 3y04aroe KOJECO C MEHBIIMM YHUCIOM 3yOb€B Ha3bIBaTh IIECTEpHEH, a OoiblIoe —
kosnecoM. Ha3zHaueHne - mepenada BpallaTeabHOTO JIBHMKEHHUS MEXIY BajllaMH, KOTOpPBIE MOTYT
UMETh MapajulebHble, IE€PECEKaoUIecs M CKPEIIMBAIONIMECSs OCH WM IpeoOpa3oBaHHE
BpalaTeIbHOIO IBUKEHUS B IOCTYyNATeIbHOE, U HA00OPOT.

3y0Ouatble KoJieca U nepefadn KJIacCuUUUPYIOT IO pa3INYHbIM MpU3HAKaM, HaIIpUMEp 10
BUIY TOBEPXHOCTEH, Ha KOTOPBIX pACHONArarTcs 3yOubl (UMIMHIAPUYECKHE M KOHHYECKHE,
BHYTPEHHUE U BHEIIHME), [0 HaIpaBJICHHUIO 3yOLOB (MpsAMO3yOble, KOCO3yOble, BHUHTOBHIE,
IIEBPOHHBIE), TO MNpoduiao 3yOLOB (3BOJBBEHTHBIC, LUKIOWJAIbHBIC, YaCOBBIE, IEBOYHBIE,
HoBukoBa), mo HampaBieHHIO Ocell BpalleHus (UWIMHAPUYECKHE — C THapauieIbHbIMU OCSIMH,
KOHMUYECKHE — C MEePECEeKAIONMMKCS, BUHTOBBIE U YEPBSUHbIE — CO CKpeuuBaromumucs). Cpenu
MHO’KeCTBa KJIacCU(UKALNNA Ba)KHEUIITUMHU 711 OTPEIEIICHNUS TOYHOCTHBIX TapaMeTPOB SIBIISIFOTCS
T€, KOTOPBIE OMPENEIAIOT (YHKIMOHATIBHOE Ha3HAYCHUE TTepelauH.

TpeboBanusi, npeabsBiseMble K TOYHOCTH 3y04aThIX Mepesad, 3aBUCAT OT Ha3HAUECHUS
nepeaay ¥ yCIoBUH UX dKCIUTyaTaluu. B mpubopax, NenuTenbHbIX MallliHAX U TEXHOJIOTHYECKOM
00OpyOBaHUHU JJs1 Hape3aHHs pe3bObl M 3y0daThIX KOJIEC NPUMEHSAIOT TaK Ha3blBaeMble
"oTcueTHbIE Iepenadyu’’, B KOTOPHIX IJIaBHOE€ BHMMAHHE YAEISAIOT MPONOPLHUOHAIBHOCTH YIJIOB
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MOBOPOTa 3yOuUaThIX KOJIEC MM KHUHEMAaTWYeCKOW To4yHOCTH. KuHemaTnuyeckass TOYHOCTb
nepeAayn OnpesessieT MOCTOSHCTBO NEPeAaTOYHOr0 OTHOLIEHMs 3a MOJHBIM 000poT 3y0daToro
kosieca. Koneca aTux mepenad B OOJBIIMHCTBE CIIy4aeB MMEIOT MaJblii MOIYJb U pabOTarOT MpU
MaJIbIX Harpy3kax ¥ HU3KHUX CKOPOCTSIX.

JlocTaTOYHO YacTO BCTPEYAIOTCS B TEXHUKE M '"CWIIOBbIE" WM TSDKEIO HarpyKEHHbIE
3yOuarble nepenadyu, K KOTOPbIM HE MPEABABISAIOT BBICOKMX TPEeOOBaHUII TOYHOCTH BpallleHHS
(mepemaun B JOMKparax, Jjebeakax, mpeccax u T.4.). Ilpum mepemaue OONBIIUX KPYTSALIMX
MOMEHTOB TpeOyeTcs XOpOIIMl KOHTAaKT OOKOBBIX IIOBEPXHOCTEH 3yObeB B Iepenaue Hu
MaKCHUMaJIbHOE MCII0JIb30BaHME TUIOMIAN pabounX MOBEPXHOCTEH 3yOheB.

Ecnu y 3y04athIx nepesnad HeT SBHO BBIPAXXEHHOT'O SKCIUTYaTallMOHHOTO XapaKkTepa, UX
OTHOCAT K nlepeadam oOmiero HazHaueHus. K Takum mepenayaM He MPEIbSIBISIOT TOBBIIEHHBIX
TpeOOBaHUH 110 TOYHOCTH.

Ocobast TpyIHOCTh MPU HOPMHUPOBAHUHM TOYHOCTHBIX TPEOOBaHUI K 3yOuaThIM KojecaM
3aKJII0YAeTCs] B TOM, YTO 3TH JIeTallu SIBJIIOTCS CJIOKHBIMU 110 CBOEll reoMeTpudeckoil Gpopme, a
KpOME TOTO, OHU SIBIISIIOTCSI DJIEMEHTaMU KHHeMaTwdeckod menu. [lostomy um HeoOXoaumo mpu
HOPMHPOBAHUU YYUTHIBaTh UX OCHOBHOE CIIyK€OHOE Ha3HaYeHHUE - Iiepeiady ABHKEHHS C OJHOTO
BaJia Ha APYyroi. /st mpaBUIBLHOTO HOPMHUPOBAHUS TOYHOCTH 3yOUaThIX KOJIEC ISl 0OecreueHust
pa3sHOOOpa3HbIX SKCIUTYaTallMOHHBIX TpeOOBaHWH, B HOPMATUBHBIX JOKYMEHTaX IO TOYHOCTH
KOJIEC M Tepefad YCTaHOBJICHBI (HOPMHUPYIOTCSI) UEThIpEe TPYNIbl IOYTH HE3aBHCHMBIX
apaMeTpoB, KOTOpble Ha3BaHbl HOPMAaMU TOYHOCTH. Hopmbl TOUHOCTH Ha 3yOuaTble Kojeca U
nepejaud  IpeACTaBiIsAlOT co0ol Habop TpeOoBaHHWH K TOYHOCTH TE€OMETPUYECKUX H
KHHEMaTUYeCKHX IapaMeTpoB 3yOuaTbX Kojec M Iepeiad A OLEHKM 3TOM TOYHOCTH B
OTHOLIEHUHU ONPEEIIEHHOr0 SKCILTyaTallMOHHOI0 IPU3HAKA.

HaspiBaroTcst 3TU HOPMBI:

1) HOpMBI KHUHEMATUYECKOM TOUHOCTH,

2) HOpPMBI IJIAaBHOCTH paboThI,

3) HOpPMBI TTOJTHOTHI KOHTAKTa 3yObEB,

4) HOpMBI OOKOBOTO 3a30pa.

B HopMax KHMHEMAaTHYECKHi TOYHOCTH HOPMHPYIOTCS TpeOOBaHHS K  TaKuM
reOMETPUYECKUM M KHHEMAaTHYEeCKUM IapameTpaM KoJjieca W Mepesadyd, MOrpelHOCTh KOTOPBIX
BJIMSET Ha TMOrPEUIHOCTh MEpPeAaTOYHOr0 OTHOILIEHUS 3a IMOJNHBII 000poT Kojeca, T.e.
XapakTepu3yeT NOrPEHIHOCTb B yIiie IOBOPOTA 33 OJIMH €ro 000pOT MO CPAaBHEHUIO C TEM, €CJIN Obl
BMECTO HEr0 HAXOJIUJIOCh A0COIIOTHO TOYHOE KOJIECO.

B Hopmax 1u1aBHOCTH pPabOThl HOPMHUPYIOTCS TpeOOBaHUS K TOYHOCTH TaKUX
TEOMETPUYECKUX M KHHEMATHYECKHX ITapaMeTpoB KoJieca W Tepeaad, MOTPEITHOCTh KOTOPBIX
TaKXe BIUSAET HAa KHHEMAaTHYECKYI0 TOYHOCTb, HO 3Ta MOTPELIHOCTh MPOSIBIISETCSI MHOTOKPATHO 32
OJIMH 00O0pOT KoJieca, T.€. OJUH WM HECKOJIBKO pa3 Ha KaXJoM 3yOe. DTH TpeOOBaHUS HMEIOT
HauOoJpIlIee 3HAUYEHUE NI mepenad, padoTaromMx Ha OOJBIIMX CKOPOCTSX, MOCKOJIBKY TaKHe
TIOTPEITHOCTH SIBJISTFOTCSI ICTOYHUKOM YZIapOB, MPUBOASIINX K MOSBICHHUIO IITyMa W BHOpanuii.. B
HOpMax KOHTAaKTa HOPMHUPYIOTCS TpeOOBAaHHS K TaKUM TIE€OMETPUYECKUM U KHHEMAaTUYECKHM
mapamMeTpaM KoJieC M TIepe/lad, IOTPEITHOCTh KOTOPHIX BIHUHSET Ha BEIHYUHY TUIOIIAIH
MOBEPXHOCTH KAaCaHHUs NPU BPALLEHUHU 3yObEB CONPATaEMbIX KOJIEC.

TpeboBaHMsI K KOHTaKTy MOBEPXHOCTEH MMEIOT 0CO00 BakHOE 3HAYEHHE JHA Iepenaad,
paboTaronux ¢ GOJIBIIMMH HArpy3KaMH.

B HOpMax GOKOBOTO 3a30pa’ HOPMHPYIOTCS TpeGOBaHMS K TAKMM IapaMeTpaM Kojeca W
nepeaayy, KOTopble BIAMSIOT HA 3a30p MO HepabouuM mpoguieM 3yObeB NMPU CONPUKOCHOBEHHH
1o pabo4yum npo@uiisiM 3yObeB.

* PapaHTHPOBAHHEIN, T. €. HANMEHBIIHIT GOKOBOM 3a30D, PErIaMEHTHPOBAHHBII CTAHIAPTOM,— 5TO 3a30p MEKIY
3yOBsIMH CONPSDKEHHBIX KOJIEC B Iiepeaye, 00eceYrBaIOINi CBOOOIHBIN TIOBOPOT OJTHOTO KOJIeca Ipu
HETIOJIBIP)KHOM BTOPOM Kouiece. bokoBoit 3a30p onpeneinsercs: Uit HUIMHAPHYECKUX 3y0UaThIX Iiepeayd B CEUCHNH,
MEPIEHANKYIISIPHOM HaIpPaBICHUIO 3yObeB, U B INIOCKOCTH, KACATENbHON K OCHOBHBIM IIMJIMHAPAM; I KOHHIECKHX
nepenad — 0 HOPMAaJH K TIOBEPXHOCTH 3yObEB y OOJIBIIOTO OCHOBAHUS JISMTUTEIBHOTO KOHYCA.
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Hanpumep, B penykropax TypOUH U BBICOKOOOOPOTHBIX JBUTATENCH, B APYTUX H3ACITUSAX C
BBICOKOM  KpPYroBOM  4YacTOTOM  BpallleHUs  NPUMEHSIOT  "CKOPOCTHbIE  mepemadn”
(BBICOKOCKOPOCTHBIE, OBICTPOXOJHBIC), AJII KOTOPBIX OCHOBHBIMH SIBIIIFOTCSI TpPeOOBaHUS K
IUTABHOCTU PabOThI, YTO HEOOXOIMMO Ul CHW)KCHHUS YPOBHsI BUOpamuii M mymMa mpu padboTe
usnenusi. [maBHOCTH paboOTHI Mepemaayu 3aBUCHT OT KOJICOAHWS MTHOBEHHBIX TEpeAaTOYHBIX
OTHOIIIEHH, TO €CTh OT Pa3HOCTEH MepeNaTOYHBIX OTHOIICHUH B KaXKIIblii MOMEHT 3allCIUICHUS,
KOTOpbIE MHOTOKPAaTHO BOCHPOM3BOMATCS 3a OXWMH 000poT 3yOuartoro kosieca. OCHOBHBIMH
UCTOYHMKAMHU HEIUIABHOCTH Pa0OTHI SBISIOTCS TaKHE MOTPENIHOCTH 3y0YaThiX KoJieC, Kak
HENPABWJILHOE B3aUMHOE PACIOJIOXKEHUE 3yObeB (NMOTPEIIHOCTH MIara) ¥ HETOYHOCTh (hOPMBI
pabounx moBepxHOCTEH (morpenrtHocTy GopMbl npoduiis 3yoseB). Koneca ckopocTHBIX mepeaad,
KaK MPaBWJIO, UMEIOT CPEIHUE MOIYJIUA M MEPENaloT HE CIMIIKOM OOJIBIITNE MOMEHTHI, OJTHAKO MX
3yObsi MOT'YT TMOABEPIaThCsl 3HAYNTEILHBIM JUHAMHUYECKUM BO3JICHCTBHSIM.

B 3aBucuMocCTH OT ycIoBHi pabOThI MEHSIOTCS TPEOOBAHUS B K OOKOBOMY 3a30py MEXKIY
HepabounMu mpouiIsiMH 3yObeB. DBOIBBEHTHOE 3alCIUICHHE TEOPETHUECKH CITIOCOOHO padoTaTh
IIPH HYJIEBBIX OOKOBBIX 3a30pax (TOJIIIMHA 3y0a, HaXOIAIIETOCs B 3alCTUICHHUH, paBHA IIIMPUHE
BIIaJIMHBI OTBETHOTO KoJieca). OJHAaKO HETOYHOCTH M3TOTOBIICHUS 3y04YaTOro BeHIa IPUBOJIAT K
UCKKCHHUIO ()OPMBI M B3aMHOMY CMEIICHHUIO PEeabHBIX MPOQuUIe 3yObeB, 4TO MOKET BhI3BATh
ux gAe(opMaIuio Wi MmoJIoMKy. BUIon3mMeHsroT mpouiib 3yObeB U €ro PACIOIOKEHHE TAKKE
TEMIIEPATypHBIC U CHIIOBEIE edopmanuu. CMEIICHHE peallbHBIX TPO(UIICH 3yOheB MOKET TaKKe
OBITh CJICIICTBUEM HETOYHOCTEH MOHTaXKa 3y04aThIX KOJIEC.

JIJiss KOMITEHCAITMM HETOYHOCTEH M3TOTOBJICHUS 1 MOHTA)Ka, CHJIOBBIX M TEMITEPATYPHBIX
negopMalnil KCIIONIB3YIOT 3a30P MEX1y HEpaOOYMMH CTOPOHAMHU Mpod el 3yObeB
HAXOJSAIIUXCS B 3alleTuieHny Kosec. [1luprHa BriaquHbl, IPEBHIIIAOIIAs TOIIINHY 3y0a,
o0ecrieyrBaeT He TOJLKO KOMITCHCAIIUIO TEXHOJOTHYECKUX TIOTPEIIHOCTEH U eopManuii, HO U
CITY’KHT TaK)Ke JIJISl pPa3MEIICHUS MEXTy 3yObSIMH CJI0SI CMa3KH, KOTOpast TPH OTCYTCTBUH 3a30POB
BBIJIaBITMBANAcCh B Mpoliecce padoThI.

B peBepcuBHBIX Mepeiadax v nepeaadax, paboTaronMX B CTapPT-CTOITHOM PEXHIME,
HA3HAYar0T MHHUMAJbHBIA OOKOBOM 3a30p, YTO MO3BOJISET MPEAYNPEXIATh YAaphl IPU IepeMeHe
HAIPABIICHUS BPAIICHUS WJIM Havaje IBIKESHUS TI0CIIC OCTAHOBKH. 3HAUYUTEIHHBIC 3a30PbI
HA3HAYyaroT B Mepefaydax, paboTaroMX MpU BEICOKHX TeMIepaTypax, u T.1I.

T'eomempuueckue  napamempuvl  YUIUHOPUYECKUX — 3Y0UamblX — nepeoay  GHeuHe2o
3ayennenus. Bce reoMeTpuueckue mapaMmeTphl MOAPA3IeNOTCs Ha UCXOJHBIC T.e. MapaMmeTphl,
KOTOpBIC BBEIOMPAIOTCS KOHCTPYKTOPOM; OCHOBHBIE ITapaMeTpPhbl, KOTOPHIC PaCCUUTHIBAIOTCS Ha
OCHOBaHUHU HMCXOJIHBIX MapaMeTPOB M KOHTPOJbHBIE MapaMeTphl - TOMOTHUTEIbHbIC MapaMeTphl
HEO0OXOIUMBIC IS KOHTPOJISI Ka4eCTBa U3TOTOBJICHHS 3y0UaThIX KOJIEC.

Tabnuma 1. MicxonHble mapamMeTpsl HIMIMHAPUYECKUX 3yOUaThIX nepeaay
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HaMMEHOBAHHE TIapameTpa
yTOJI TIIABHOTO MPOdUIs
BBICOTA TOJIOBKHU 3y0a
KO2(DPHUITUEHT BBICOTHI TOJIOBKHU
BBICOTA HOXKKH 3y0a
KO2(DPUITHEHT BBHICOTHI HOXKKH

paanyc KpUBU3HBI IEPEXOIHON
KpHUBOU

K03 (QUIIMEHT pagryca KPUBU3HBI
MEePEeXOHON KPUBOI

paauanbHBIN 3a30p B ape
HCXOJ/IHBIX KOHTYPOB

KOX(PHUIHMEHT paJuaibHOTO 3a30pa

JCIINTCIBbHOC MCXKOCEBOC
pacCTOAHHEC

KOd(pPUIMEHT cMeleHus

yroJ npogus

yTOJI 3aIleTICHUS

MEKOCEBOE PACCTOSTHHE
JENUTENbHBINA TUaMeTp MIECTEPHU
JIETTUTENbHBIA TUAMETP KoJieca
NepeaaTouHOe YHCIIO0

HAYalbHBIM TUaMETp HIECTEPHH

Ha4daJbHBIA THAMETP KoJeca

K03 (HULIHEHT BOCTIPUHUMAEMOT O
CMEILEHUs

KOA(QPHUIHUEHT YpaBHUTEIHLHOTO
CMEIICHHS

JaMeTp BEPIIUH 3yObeB
LIECTEPHU

JMaMeTp BepIIUH 3yObeB Kojeca
JIMaMeTp BIAJMH IIECTePHU

JTUaMeTp BIAIUH Kojeca

OCHOBHOW TMAMETP IIECTEPHU

0003HaUeHUE

a
ha
ha*
hy
he*
Pt

pre

Xs
at
Oltw
Aw
d;

do

a1
da2
dry

dto
dpa

YHCJIO0BOC 3HAYCHUC
20°
ha = ha* m
1
hf = hf* m
1.25

pr=ps*m
0.38

c=c*m

0.25
a=1(z1+2) *m/(2cos B)
a=(21+42)*4/(2cos 0°) =126 mm

Xz = X1+ X2
Xxx=0+0=0

tg oy =tga/cos P
o = o =20°

Ow = 1NV Oy = 2Xz tg o/ 71 + 22

O = o = 20°

aw =M (z1 + Z2)cos a; / 2¢C0S B COS Oy
ay=a=126 mm

d; = z; m/cosp

di=21*4=84 mm
d,=z3m/cos B
dy;=42* 4 =168 mm

u=2z/2z4

u=42/21=2

s =2 %126/ (2+1)=84 MM

dwz = 2ay U/ (U +1)
dwe=2%*126*2/(2+1) =168 mm

y = (aw-2a)/m
y=0

Ay =x5—-Y
Ay =0

dy1 =d; +2m (h*a + X1 - Ay)
d;1=84+2*4(1+0-0)=92 mm

dao = dy + 2m (h*, + X1 - Ay)
ds1=168+2*4(1+0-0)=176 mm
dpp =dg +2m (h*a + Cc* -X1)

dp =84-2*4(1+0.25-0) =79 mm
drz = dz + 2m (h*; + ¢* -X2)

dr, =168 -2*4 (1 +0.25-0) = 163 mm
dp; = dy COS oy



27 OCHOBHOW JUaMeTp KoJieca dpo

dp1 = 84 cos 20° = 78.934 MM

dp> = d, COS oy
dp1 = 168 cos 20° = 157.868 Mmm

pacuem pasmepos 0Jisk KOHMPOIA 83AUMHO20 NOJIOHCEHUSL OOHOUMEHHBIX npogueli 3y0bes

Ne HaMMCHOBAHUC I1apaMeTpa 0003HaUYeHHE

28  war 3auemieHus Pa

pacueT JAJIuHBI 0011ell HopMaiu

YHCJIOBOC 3HAYCHHUC

Po=Pb=cosoa=mmcosa
Pa =4 mcos20°=11.808 mm

Ne HalMEHOBaHME IapameTpa o0o3HaueHHE
yroJ npouis B TOUKe Ha
29 OKpY)XHOCTH MaMeTpa Olx
dxd+2xm

30 oCHOBHOH yroi HakjoHa 3y0beB  [Bp

pacde€THOC YNCJIIO 3y6BeB B AJIMHEC

31 . Zn
oO1eit HopMain
JUTHHA 00IIIe HopMau

3y  PaccTosHne MEKTy 3y0ObeB o0mIas

HOPMaJIb SIBJISICTCS KacaTelbHOU K
OKpYXHOCTH 0

YHUCJIO0BOC 3HAYCHUC

COS ax =2 COS a;/ Z + 2X coS B
COS ax1 =21 cos 20°/21 +2 * 0 cos 0°

sin Bp =sin B * cos a

P =0°

Zn1=2Z/m(tgox/cos’ Py -2xtga/z-
invay) + 0.5

Zo1=21/m(tg 20°/cos?0°-2 %0 tg 20°
/21 - inv20°)+0.5=3
W=mcosa(n(Z,-05)+2xtga+z
inv at)
W;1=4cos20°(n(3-05)+2*0*tg
20° + 21 inv 20°) = 30.69 MM

pacuem noCcmosaHHOU XOpObl U 8bLCONbL 00 NOCMOAHHOU XOPObl
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o
Ne HammeHOBaHMe MapameTpa 0003HaYeHHE YHUCIIOBOE 3HAYCHHE
S. =m (0.5 & cos” &alfa; + x sin 2 &alfa;)
33 mocrostHHAs XOpa 3yoa Sc Sc =4 (0.5 1 cos? 20° + 0 sin 2 * 20°) =
5.548
34  BBICOTA IO MOCTOSHHOM XOP/IbI he he = 0.5 (da - da - S, 19 Zalfa))

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

Pacuem oonyckoe 3youamulx nepeoau

W3 wMexaHWyecKMX TIepenad, MNPUMEHSEMBIX B MAIIMHOCTPOSHHWH, HamOOIbIIee
pacrpocTpaHeHHe MOJIY4YMIIM 3yOuaThle, TaK Kak o0JIaZjafoT PsIOM CYLIECTBEHHBIX NPEUMYILECTB
nepen Apyrumu nepegadamMu. OCHOBHbIE IPEUMYILECTBA 3yOUaThIX Mepeaay:

* BO3MOXKHOCTb OCYUIECTBIIEHHUS TIEpejaun MKy NapauleIbHbIMU, MIEPECEKAIOUUMUCS U
CKPELIMBAIOIIUMUCS OCSIMH, UHBIMH CJIOBaMU IIPH BCEX BUJIAX PACIIOIOKEHHS OCEH;

* BBICOKAs! HArpy304Hasi CllocCOOHOCTb U KaK CII€ACTBHE Majble TabapuThl;

* 0oJIBILIAS TOJITOBEYHOCTh U HAJIEKHOCTh paboThl (pecypebl 10 30 000 u u Gosnee);

* Beicokuii KIT/] (10 0.97...0.98 B onHO# cTyneHn);

* BO3MOXXHOCTb IPUMEHEHUS B LIMPOKOM JHarna3oHe ckopocteit (1o 150 m/c), MomHocTei
(10 necsATKOB ThICSY KBT) 1 IepeaToyHbIX OTHOIIEHUH (10 HECKOJIBKUX COTEH U J1a)Ke THICSY);

* IOCTOSIHCTBO NMEPEAATOYHOIO OTHOIIECHHUS.

B 10 xe Bpems a1 obecrieueHus HaJIe)KHOW U Ka4eCTBEHHOM paboThl 3yOuaThIX nepeaad K
HUM TPEIbSBISIIOTCA MOBBIINIEHHbIE TPEOOBaHMUS K TOYHOCTH HM3rOTOBICHMS. MHOrooOpasHble
yCIIOBUSI IPUMEHEHUS 3yOuaThIX Mepeaayd AUKTYIOT pa3jinyHble TpeOOBaHMS K MX TOYHOCTH. J[ist
JENATENbHBIX W IUIAHETApHBIX Iepefjad C  HECKOJbKMMM  CaTeUNINTaMUd  OCHOBHBIM
AKCIUTYaTal[MOHHBIM IIOKa3aTesieM SIBJISETCS BbICOKas KHHEMaTH4ecKass TOYHOCTb, T.€. TOYHas
COIIACOBAHHOCTH YIJIOB IIOBOPOTAa BEIYILErO0 M BEAOMOro Koisiec nepenaud. KuHemarmdeckas
TOYHOCTH OO€CTIeunBaeTCs, HAPUMEpP, IIPH YCTAaHOBKE KoJjieca Ha 3y0000padaThIBAIONIUN CTAaHOK
C TOYHOM KHMHEMaTHYECKOM MLENbl0 C MHUHHMMAJIbHO BO3MOXXHBIM paJualbHbIM OueHueM. J[is
BBICOKOCKOPOCTHBIX Tepead (OKpYKHbIE CKOPOCTH 3y0daThIX Kojec MOTYT gocturatb 60 m/c)
OCHOBHBIM JKCIUTyaTal[MOHHBIM IIOKa3aTeJeM SBISETCS IUIABHOCTh paldOThl TMepenayu, T.e.
OTCYTCTBHE IMKJIMYECKHUX MOTPEIIHOCTEH, MHOTOKPAaTHO MOBTOPSIOIIMXCS 3a 000pOT KoJjeca.
[{uknnyeckast TOUHOCTh 0OECTIEUNBAETCS, HAIPUMED, TOYHOCTHIO YepBsKa JEUTEILHON Mepeaadn
CTaHKa W TOYHOCTBHIO 3yOOpE3HOro HWHCTpyMeHTa. [lmaBHOCTH mepenauyd 3HAUYUTEIBHO
NOBBIINIAETCS TIOCJE IIEBMHIOBAaHUS 3yOuaThIX KoOJeC MM WX NOpUTUpKH. s  Tsokeno
Harpy’>kKeHHBIX THUXOXOJHBIX TMepeAady HauOoJplllee 3HAYEHHE UMEEeT IMOJIHOTa KOHTaKTa
noBepxHocTel 3yObeB. KOHTaKkT 3yObeB 3aBUCUT OT TOPLIOBOTO OMEHHs 3arOTOBKHU U Psijia IPYTrux
npuunH. KoHTaKT 3y0heB 3HAYUTENBHO YIyUIIAeTCsl IOCIe MPUTUPKU 3yOUaThIX KOJIEC.

Cucmema 0onycko8 yunuHOpuyeckux 3y04amsix nepeoay

To4yHOCTh M3rOTOBNEHUS 3yO4aThIX KOJEC HE TOJBKO OMNPEAENSCT TIeOMETPHUYECKHE
NoKa3aTesy Iepeadd, HO OKas3bIBaeT BIMSHUE HA JMHAMHUYECKHUE XapaKTEPHCTUKU (BHOpanu,
IIyM), @ TaKK€ CYLIECTBEHHO BIMUSET Ha JOJTOBEYHOCTh PaOOThI, IMPOYHOCTHBIE IOKa3aTeIH
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nepeayd M Ha TOTEPU HA TpeHwe. PaccMoTpuM cXeMy KOMILIEKCHOTO — KOHTPOJIS
MATUHAPUYECKON 3y0UaTon rmepeaadn.
|
Nt |

AN |

[ X )

™
b

\ DpUKYLOHHLE AucKU

Bedomoe sySyamoe k Bedywee ayfuamoe

Kameco

Benymee u Bemomoe 3y0darbie Kojieca HAXOAATCS B OJHONPOMMIBHOM 3alleIUICHUH.
OO6pa3oBoe BpallleHHEe 3a/1aeTcsl GPUKIMOHHBIMU JAUCKAMH, AMAMETPhl KOTOPBIX CTPOTO PABHBI
JEIUTENbHBIM UAaMETpaM BEIYyLIEro W Bexomoro 3y0uarbix koisec. Ilpu BpamieHuu Bemyliero
3yOyaroro koseca Bpamiaercss U (GpUKIMOHHAs mapa. PaccoriiacoBaHue BO BpAIIEHUH MEXKIY
HIMAHACTIEM BEIOMOTO (PPUKIIMOHHOTO JIMCKAa W BEJOMBIM 3y04aThM KOJECOM (DUKCHUpYeTCS
U3MepUTENbHEIM TpubopoM. Ilpubop ycTaHOBIEH Ha JENUTENBHOW OKPYXHOCTH BEIOMOIO
koneca. llIlnuHaens Be1oMOro (pPpUKIMOHHOTO TUCKA BOCHPOU3BOIUT OOpa3lOBOE BpallleHUE U
BBIHECEH TaK, YTOOBI IOJy4YEHHbIE OTKJIOHEHUS (PUKCHPOBAIMCH Ha AEIUTEIBHOM JTUaMETpe
koneca. Takum o00pa3oM, H3MEpSETCs PpPAacCOTJacOBaHUE MEXIY JEHCTBUTENBHBIM @2 U
HOMMHAJIBHBIM (93 YIJIaMU IIOBOPOTA BEOMOTO KOJIECa.

Ha puc. 2 npezacraiensl rpaduky, MoJy4eHHbIE HA 1MOJ00HON yCTaHOBKE IPU MPSMOM H
0o0paTHOM BpalleHHUH, T.€. IPU KOHTAKTE MO MPABOMY U JIEBOMY NpoMiIsiM 3yOuaThIX KOJec.
I'paduku XxapakTepu3yr0T reOMETPUUECKYIO OTPEIIHOCTh 3y0uaToii nepenauu. [lpaktuyecku Bes
CUCTEMa JOMYCKOB M IOCAJOK 3yOuaThIX KoJjiec Oazupyercs Ha 3TuxX rpaduxax. Paccmorpum
rpaduKy Ha TMOJIHOM LIUMKJIE M3MEPEHHUsS OTHOCHUTEJIBHOTO IOJIOKEHHs 3yOdaThIX KoJiec, T.e. Ha
TaKOM yTJi€ MOBOPOTAa BEAOMOTO KOJjeca, MpU KOTOPOM IMEpBBIH 3y0 BeAyIIero Kojeca BHOBb
BOMJIET B KOHTAakT C MEpBBIM 3yOoM Begomoro koiseca. IIpu nanpHeiem BpalleHUH KoOJiec
XapakTep KPUBBIX Oy/IeT MOJHOCTHIO MTOBTOPATHCS.
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¥Yroa noBopoTa BEIOMOro KOJIECA, COOTBETCTBYIOIIMM MOJHOMY LUKIY, PACCUUTHIBAECTCS
o popmyine: @y =2 Zy/ X, rue: Z; - 9nciao 3y0beB Beaymiero kKoiueca; X - HanOOIbIINN 00IIHi
JeMUTeNh Yucell 3yObeB BEAYIIErOo H BEJOMOro 3yOuaThiX Kosec. Pa3HOCTh Mexny
NEHCTBUTENFHBIM U HOMUHAJIBHBIM (pacueTHBIM) yriamMH MOBOPOTa BEAOMOro 3yO4yaToro Kojeca
nepeaay Ha3bIBAaeTCs KMHEMaTHYeCKON MOTPEIIHOCThIO nepenaun. Hanbomnpmas anredpandeckas
Pa3HOCTh 3HAYEHUM paccorjacoBaHWi Ha mMojJHoM MukiIe wusMepenus Fi'or xapakrepusyer
KMHEMAaTUYeCKyl0 TOYHOCTh mepenaun. HaumOonpimas anrebpamueckass pasHOCTb MEXKIY
MECTHBIMH  COCETHUMHU  IKCTpeMaJbHbIMU  3HaueHussiMu  fio'y  Ha3pIBaeTcsi  MeECTHOM
KMHEMATUYECKON TOTPEIIHOCThIO Tepelayd M XapaKTepu3yeT IUIaBHOCTh paldOThI Meperayu.
HauMmenbliiee pacCTOSHHE MEXKIY KPUBBIMH JNpmin Ha3bIBACTCS TapaHTHPOBAHHBIM OOKOBBIM
3a30pOM U OIPEJICNSIET XapaKkTep CONMPsLKEHUs KoJiec B nepenade. PasHOCTh MeXKIY JNmax U JNmin U
ABIISIETCS. HAWOOJBIIMM MHTEPBAJIOM H3MEHEHHUS OOKOBOIO 3a30pa B Iepelaye U XapaKTepusyeT
TOYHOCTH BBITIOJTHEHUSI OOKOBOTO 3a30pa B Iepeiaye.

Ecnu nHanectn kpacuTenb Ha OOKOBBIE MOBEPXHOCTH 3yObEB BEAYIIEr0 Kojeca H
IIPOBEPHYTh KOJIECA Ha IMOJHBIM 000pOT MpH JIETKOM TOPMOXXEHHH, 0OecreunBaroIeM
HENPEePHIBHOE KOHTAKTHPOBaHHE 3yOheB 000X 3y0UaThIX KOJIEC, TO Ha 3yObAX BEIOMOTrO Kojeca
HOSABSITCS CleAbl mpuieranus 3yObeB. YacTh aKTHBHOH OOKOBOW MOBEPXHOCTH 3y0a Koieca
nepesayd, Ha KOTOPOW pacrojiaraloTcs Clie[bl, Ha3bIBA€TCS MTHOBEHHBIM ISTHOM KOHTaKTa U
XapaKTepu3yeT KOHTAaKT 3yObeB B Imepenade. OTHOCUTENbHBIE pa3Mephbl IATHA KOHTAaKTa
OTpeeNAOTCS B MPOILEHTax: Mo JummHe 3yda mo dopmyne (a—c)/b x 100%; mo BwicOTE MO
dopmyne hm / hp x 100%, rae: a - aqnuHa cnena, C - pa3phiB 0 AIKHE clena; hm - BeICOTa clena;
hp - BeIcOoTa aKTUBHON OOKOBO¥ OBEPXHOCTH 3y0a.

Yarmie Bcero npu M3roTOBICHUHU TPEOYETCs ONMPENEIUTh TOYHOCTh OTJENIFHOTO KoJieca, a He
nepesavyy B LEJIOM, TeM Ooliee, YTO COMPAracMoOe KOJIECO BO3MOXKHO €Ill€ M He M3roTOBJICHO. B
3TOM CJIyyae BMECTO OJIHOTO M3 KOJIEC Ha MPUOOpP YCTaHABIMBAIOT M3MEPUTEIIBHOE KOJECO, T.C.
KOJIECO TOBBIMIEHHONW TOYHOCTH. [loiydaroT aHanoruyHbie rpaduku, KOTOPbIE B IaHHOM Ciydae
XapaKTepU3yIOT TOYHOCTh KOHTPOJIIUPYEMOTO KOJIECa, PU 3TOM MOIPEUTHOCTIMU U3MEPUTEIBHOTO
Koneca mpeneOperatoT. [lo aHanorum c mepemayeil MoOIy4yaroT: HAMOONBIIYI0 KHHEMATHUYECKYIO
NorpemHocTh kojeca ir ; i F’, MecTHyI0 KMHEMaTHYeCKyl MOrpemHocTh kojeca ir . i f '
To4yHOCTh KOHTaKTa KoJeca ONpEAesIoT MO TISATHY KOHTAakTa €ro 3yObeB C 3yObsIMHU
M3MEPUTENIHOT0 3y04aToro Koseca.
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He Bcerma ynmaercs BBITIONHATH HW3MEPEHHUs KOJEC Ha YCTAHOBKAX, AaHAJIOTHYHBIX
paccCMOTpPEHHOM, (HampuMmep, H3-3a OTCYTCTBUS HM3MEpPHUTENbHBIX KOJIEC) WM BO3HUKAET
HEOOXOIMMOCTh M3MEPUTH MapaMeTphl Kojeca, He CHUMas ero co craHka. [loaTomy craHmapToM
IPEIYyCMOTPEHBI MHBIE TTOKA3aTeNM, KOTOPbIE XapaKTePU3YIOT TOUHOCTh KOJIECa M B TO )K€ BpeMs
MO3BOJISIIOT OCYHIECTBIISITH KOHTPOJIb MEHEE CIOXHBIMH M 00Jiee TOCTYITHBIMH CPEICTBAMHU
U3MEpEHUsl.

Cucrema JONYCKOB W ITOCAJOK 3yOUaThIX KOJIEC, HCXOJS M3 TPeOOBAHWH JKCILTyaTalluy
nepeaay, ycTaHaBJIMBAET CIENYIOIME HOPMbI TOUHOCTH:

* KHHEMaTHYECKYI0 HOPMY TOYHOCTH 3yO4aThIX KOJIEC U Iepeay;

* HOpMY IUIaBHOCTHU pabOThI 3y04aThIX KOJIEC U Nepeaay;

* HOPMY KOHTaKTa 3yOheB 3y0UaThIX KOJIEC U Iepeaad.
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Kaxnas nopma umeer 12 creneneit Tounoctu (I'OCT 1643-81). Iy caMbIX BBICOKHX
crenieHeil ToyHocTH (1 U 2) TONMyCKH U OTKJIOHEHUS HE perjiaMeHTHUPOBAHbI, TaK KaK 3TU CTEIIEHU
MIPEyCMOTPEHBI IJIsl OYAYIIET0 Pa3BUTHSL.

VYka3aHHble TPU BUJA HOPM TOYHOCTH MOTYT Kak B 3y04aToMm Kojece, Tak M B Iepenaye
B3aMMHO KOMOMHHPOBATHCS U HA3HAYATHCS U3 Pa3HBIX CTENEHEH TOYHOCTH. B chily TOTO, 4TO Psilt
MoKa3areneil TOYHOCTH, OTHOCAIIMXCA K PAa3IMYHbIM HOpMaMm, T'€OMETPUYECKU CBSI3aHBI,
CYIIIECTBYET OTPaHUYCHUE P KOMOMHUPOBAHUH HOPM C Pa3HBIMHU CTETICHSIMH TOYHOCTH.

CHCTEME QONYCKOB LUMMWHADKYEC KWK 3YG4aTLIX Konec

CTeneHn TOHHOCTH Buakl conpARxeHURn 3yoLes
aaaﬁiaﬁﬁnﬁ A EIEIE
HopmMupyeMble NokasaTend
|
KMHeMaTHYECKan MokasaTenu GokoBora
TOMHOCTE MnasHOCTE paGoTel KOHTAKT 3yLes 3asopa
Onmnepenay | OnA vonec | OnA nepegayd | OnA wonec | OnA nepeaay Ona wonec Ona nepenay OnA wonec
1. Figr 2 R 9. fior 12. f; 19. Mrosex- | 23. MrvHo- 27 far 29, Egre
= = HOE NATHO BEHHOR NAT- -
3. Fr 13. fiy KOHTAKTa Ho koutakta | 28. jip min 30. Epvmr
4. Fy 10 foggr | 14. fopr 20. Cymmap- | 24. Cym- 3. Epy
- HO& NATHO MApHOE NAT-
9. Fy 11 F oz 15.F 2or KOHTAKTA HO KOHTaKTa 32. E,,
6. P 16, fopy 21.fy,
7. Fogr 17, fopr 22. f, 25. Fgy
8. Fp, 18. 5 26 Fpunr

IIpy KOMOMHHMpPOBAHMU HOPM pa3HOW CTENEHM TOYHOCTH, HOPMBI IUIABHOCTH PaOOTHI
3y04YaThIX KOJeC U Ieperad MOTyT ObITh He Oosiee 4eM Ha JB€ CTENEHU TOYHEE WM Ha OAHY
CTeNeHb Ipybee HOpM KMHEMATHYECKOH TOYHOCTH; HOPMBI KOHTAKTa 3yObeB MOT'YT Ha3HAyaThCs
1o JIt0OBIM CTETeHAM 0o0Jiee TOUHBIM, YeM HOPMBbI IUIABHOCTH, WJIM HAa OJHY CTENEeHb Ipydee HOpM
IJIABHOCTH.

Jlig ycTpaHeHHs] BO3MOXKHOCTH 3aKJIMHMBAHMS IEpeladd MpH HarpeBe M oOecreyeHus
HOPMAJIBHBIX YCIOBHUH CMa3KH Mepeaadyr JODKHBI UMETh TapaHTHPOBAHHBIA OOKOBOI 3a30D JNmin.
HezaBucuMo oT cTeneHeil TOUHOCTH YCTaHAaBJIMBAIOT BUJIbI CONPSKEHHUM, KOTOPbIE OMPENEISIIOT
TpeboBanus k 6okoBoMy 3a3opy. [OCT 1643-81 ycranaBnuBaer i 3y04aThiX Kojec U nepeaay
¢ MoayiieM Oombie 1 mecTh BUIOB conpsbkenuit (A, B, C, D, E, H) u Bocemb BUIOB fomycka jn:
X, Y,z 8 b, c, d, h rapanTupoBaHHOT0 GOKOBOTO 33a30pa jNmin.. OO03HAUCHNUS JaHBI B MOPSIKE
yObIBaHUSI BETUYMHBI OOKOBOTO 3a30pa M Jomycka Ha Hero. COOTBETCTBHE MEXAY BHJIOM
COIpsDKEHMs 3yO4aThIX KOJIeC B Iepeiade M BUAOM JOMycKa Ha OOKOBOHM 3a30p JOIycKaercs
U3MEHATh, IPU 3TOM TaK)X€ MOT'YT OBITh MCIOJIb30BaHbl BU/BI JOMYCKOB X, Y, Z. C yBeIMYEHHEM B
COIPSKEHUH FapaHTUPOBAHHOTO OOKOBOTO 330D jNmin OOBIYHO MpPEeAyCMaTPUBAETCS BO3pACTaHUE
BHJIa JTOTTyCKa 3a30pa 0003HAYaeMOr0 OJTHOMMEHHOW BUIY COTPSDKCHHS CTPOUHON OYKBOM (KpoMme
BUa Jomycka €). B OonbIIMHCTBE ciy4yaeB s 3yOUaThIX KOJIEeC M Iepenad peKOMEHAyeTcs
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NoAACPIKUBATL OIPCACIICHHOC COOTBCTCTBUC MCKAY BHUIOM CONPSIKCHUS, AOIMYCKOM 60KOBOFO
3a30pa U KJIACCOM OTKJIOHEHHsI MEKOCEBOT0 paccTosiHus (Tadi. 1).

Tabmumia 1.
CreneHn Bun Jlomyck 60KOBOTO Kiiacc OoTKIIOHEHHIT MEKOCEBOTO
TOYHOCTH COMPSIKEHUS 3a30pa paccTostHus
3-7 H h I
3-7 E h I
3-8 D d Il
3-9 C C v
3-11 B b V
3-12 A a VI

["apanTrpoBaHHBIM OOKOBOM 3a30p AEIUTCS MEX]Y CONPSATaeMbIMHU 3yOUaThIMU KOJIECAMHU.
bokoBoii 3a30p oOecrneunBaeTcss IyTEM paAMAIbHOIO CMELIEHHS HCXOJHOTO KOHTYpa OT €ro
HOMMHAJILHOTO TI0JIO’KEHUS B TeJO Kojeca. [Ipu 3ToM cMmeleHne HCXOAHOro KOHTypa y 3y0uaThix
KOJIEC JOIOJIHUTEIBbHO YBEIUYMBAETCA C LEIbI0 KOMIICHCALMU IOIPELIHOCTU W3TOTOBICHUS U
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
\
. %
_.I."I Tn d

Jn min J"n* . hb \

min T
+ + {7 jnmin h

Jnmin=0
Jin min - 23DAHMUPSSAHABN
foxosod 28300

Tepmunbl, 0003Hauenus u onpenenerus no FOCT 1643-81

Tlokazamenu Kunemamuueckou MmoYHOCMU 3yOYaAMbIX KOJeC U nepeoau.

1. HawubGonpmas xuHemMaTuueckass mnorpemHocts rnepenaun  Fi'or. HawuOonbmas
anreOpanyeckasl pa3HOCTh 3HAUYEHUH KMHEMATUYECKON MOTPEIIHOCTH MepeJadn 3a IMOIHbIA UK
U3MEpPEHUS] OTHOCUTEIBHOTO MOJIOKEHUS 3y0UaThIX KoJjiec. Bripakaercss B IMHEWHBIX BEIMUMHAX
JUIMHOW JYTW JEJUTEIbHOHM OKPYXXHOCTH BeAoMOro 3ybuaroro kojeca. Jlomyck Ha
KMHEMaTH4ecKyIo norpemnocts nepegauu Fi'o.

2.HauGonpmas KHHEMaTHUYeCKasl IMOTPEHIHOCTh 3yOuaToro koineca Fi'r. HaumOombmas
anredpanyeckasl pa3HOCTh 3HAYEHUIN KMHEMAaTHYECKON MOTPElIHOCTH 3y0uaToro KoJjieca Impu ero
IIOJTHOM TOBOpOTe Ha paboueil ocu (moa pabodel OChbIO0 3y0UaTOro Kojeca MOHUMAETCS OCh,
BOKPYT KOTOPOIl OHO Bpallaercss B Iepejade.), BEAOMOI0 U3MEPUTENIBHBIM 3yO4aThIM KOJECOM
IIPY HOMHHAJIBHOM B3aMMHOM IIOJIO)KEHUM OCEW BpallleHUsl ITHX KOJIEC B IIpPelenax €ro MOoJHOro
o0opoTa. BelpaskaeTcsi B TMHEWHBIX BEJTMUUHAX JUTMHON AYTH JEIUTEIbHOU OKpYKHOCTH. Jlomyck
Ha KUHEMaTHUYECKYI0 MOTPELIHOCTh 3youaToro kojneca Fi'.

3. KonebaHne n3MepuTeIbHOTO MEKOCEBOTO PACCTOSHHS 32 000pOT 3yd4aroro Koseca ir .
i F”. PasHocte Mexnay HauOONBIIMM W HAaUMEHBIIUM JCHCTBUTEIBHBIMH MEKOCEBBIMU
pPAcCTOAHUSAMHU MpPH JBYXNPOQUIBHOM 3alCIUICHUM HW3MEPUTENILHOro 3y04aTroro Kojeca cC
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KOHTPOJIMPYEMBIM 3y0UaThIM KOJIECOM IIPH MTOBOPOTE MOCIEIHET0 Ha MOIHBINA 000poT. Jlomyck Ha
KoJieOaHNe N3MEPUTEIHLHOTO MEXOCEBOTO PACCTOSTHUS 32 000poT 3yduaroro kojeca Fi'’.

4 TlorpemnocTh oOKkata Fcr. CocraBnsionias KHHEMATHYECKON MOTPEIIHOCTH 3y04aToro
Kojieca, ompenessiemMas MpU BpallleHUU €ro Ha TEXHOJIOTMYECKOW OcH (IOJl TEXHOJIOTMYeCKOn
OCBI0 3yOuyaToro Kojieca IOHMMAETCS OCbh, BOKPYI KOTOPOH OHO BpallaeTcs B IpoIecce
OKOHYATEJIbHOW 00paboTKH 3yOheB MO 00EMM MX CTOPOHAM.) W MPU MCKIFOYCHUU IMHKIMYCCKUX
HOTPEIIHOCTeH 3yOIIOBOM 4YacTOTBl M KpaTHBIX el Oosiee BBICOKMX YacToT. Jlomyck Ha
MOTPpeNTHOCTh 0OKkara FC.
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5. PagnanpHoe OuweHue 3yOdartoro BeHua Frr. PazHOCTh MeHCTBUTENBHBIX TPENeTbHBIX
MOJIOKEHUH NCXOIHOTO KOHTYpa B Mpejernax 3youaroro koueca (0T ero padoueit ocu). Jlomyck Ha
panuanpHOE OMeHue 3yo4aroro BeHIa Fr.

6.Konebanne pmnauubl oOmed Hopmamun FVWr. Pasnocts Mexnay HauOomnbiield u
HAaWMEHBIIICH JTCUCTBUTEIHHBIMU JJIMHAMH OOIIEH HOPMaJIM B OJHOM U TOM e 3y04aToM KoJece.
Ilon nelicTBUTENHHOM MAIMHOM OOWIEH HOpPManM MOHUMAETCs PACCTOSHUE MEXAY JBYMs
napajuleIbHBIMU TUIOCKOCTSIMH, KacaTeIbHBIMU K JBYM Pa3HOMMEHHBIM AaKTHBHBIM OOKOBBIM
MOBEPXHOCTSM 3yObeB 3yOuaroro koneca. Jlonyck Ha kojgebaHue AMTUHBI 0011eit HopMmanu FVW.

Wi l"'ll"'.r"'.ax' M"'m'r'
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7.Hakoruiennass morpemHocts k maroB FPKr. HaumOonbimas pa3sHOCT AMCKPETHBIX
3HaYEHUI KHHEMaTHYeCKON MOrpelHOCTH 3y0uaToro Koyieca Mpu HOMUHAJILHOM €r0 MOBOPOTE Ha
k 1enpIX yrioBbIX maroB

Fri=r(¢r -k2n/Z),

I7ie: Qr - ICHCTBUTENBHBIN YroJl IOBOPOTa 3y04aToro Kojieca;

* Z - 4HCIIO 3yObEB 3y0UaTOro KoJieca;

* K - 4MCII0 LENBIX YIIIOBBIX IIaros, k > 2

* I' - paAnyC JAETUTENIbHON OKPY>KHOCTH 3y04aToro Koseca.

Jlomyck Ha HaKOILICHHYIO orpemHocTs K maros FPK.

8.Hakomiennas morpemHocTs mara 3youaroro koneca FPr. Hanbonbsmas anredpandeckas
Pa3sHOCTh 3HAYECHUWH HAKOIUICHHBIX IOTPEIIHOCTEH B mpenenax 3yduaroro koseca. Jlomyck Ha
HaKOIUICHHYIO TTOTPEITHOCTH I1ara 3youaroro kojeca FP.

@
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Luckpemuiie IHEYEHUA KUHEMa-

Ilokazamenu naagnocmu pabomol 3y0uamuix Koec u nepeoay

9.MecTHas kuHeMaTudeckasi norpemHocts nepegaun fio'r. Haubonpimas pazHOCTh MeXIy
MECTHBIMU COCEIHUMH 3KCTPEMAIbHBIMU 3HAYEHUSMU KMHEMaTHUECKOW MOIPEIIHOCTH Mepeiaun
3a TIOJHBIN LIMKJI U3MEPEHUsI OTHOCUTENILHOTO MOJIOKEHUS 3y0UaThIX KoJiec rnepenayu. Jlomyck Ha
MECTHYIO KHHEMaTHUECKYI0 MOrpenHocTh nepenauu fi'o.

10.1{uknuyeckass morpemHocTs nepenaun  fzkor.  Yapoennas amrumatymna  K-if
rapMOHUYECKON COCTaBIAIOUIEH KMHEMaTHMYeCKOW MOTPeHIHOCTH mepefaud. Jlomyck Ha
UKJIMYECKYIO TIOTPEIIHOCTD nepenaun fzko.

11. Imkamyeckas MOTpemIHOCTh 3yOIOBOW dYacToThl B mepemade fzzor. Lluxmmueckas
MOTPENIHOCTh Mepeaaun ¢ 4acTOTOW MOBTOPEHUM, paBHOM 4acTOTe BXOJa 3yObEB B 3alleTJICHHE.
Jlomyck Ha IMKIIMYECKYIO MOTPEIIHOCTh 3yOLI0BOI YacTOTHI B iepenaye fzzo.

12.MecTtHasgs KuHeMaTHuyeckas MOTpemHocTh 3yOuatoro kojeca fir'. HauOonbmas
pPa3sHOCTb MEXIY MECTHBIMH COCEIHUMH OJKCTPEMAJbHBIMH 3HAYEHUSMH KHHEMAaTHYECKOH
MOTPENIHOCTH 3y0UaToro Kojieca B mpejenax ero ooopora. Jlomyck Ha MECTHYIO KHHEMATHUECKYIO
MOTPENIHOCTh 3y0uaToro koneca fi’.

13.Konebanue n3MepUTENBHOTO MEXOCEBOTO PacCTOSHHS Ha ogHOM 3yoOe fir''. PasHocTh
MEXJy HauOOJBIIUM W HAUMEHBIIUM JCHCTBUTEIBHBIMH MEXKOCEBBIMH PACCTOSHUSMHU IIPH
JOBYXIPO(QUILHOM 3allellJICHUH HW3MEPUTENIbHOTO 3y04aTroro kojieca ¢ KOHTPOJIUPYEMBIM
3yOuaThIM KOJIECOM IpH MOBOPOTE MOCIETHEro Ha OJMH yriioBoW miar. /lomyck Ha kosiebaHue
M3MEPHUTENILHOTO MEKOCEBOT0 paccTOsHUS Ha o JHOM 3yoe fi'’.

14.1luknuyeckass MOTpemrHOCTh 3yOuaroro koseca fzKr. YnoBoennas ammmuryna K-it
rapMOHHYECKON COCTaBJISIONIEH KMHEMAaTHYeCKOM MOTpelmHOCTH 3y0daroro koseca. [lomyck Ha
IUKJIMYECKYIO TIOTPEUIHOCTh 3youaToro koneca fzk.

15.1ukmndeckast MOrPEIIHOCTD 3yOIIOBOM YacTOThI 3yduaroro kojeca fzzr. Iuknnyeckas
MOTPEIIHOCTh 3y04aTroro Koyieca MpH 3aleIUICHUH C WU3MEPUTENbHBIM 3y04aThIM KOJECOM C
YaCTOTOW MOBTOPEHUH, paBHOW 4YacTOTE BX0Ja 3yObeB B 3arerieHne. J[omyck Ha MUKINYECKYIO
HOTPENIHOCTD 3yOII0BOM 4acTOTHI 3y0uaroro koineca fzz.
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16.0tknonenne mara fPtr. [luckperHoe 3HAa4YCHHWE KHHEMAaTHYECKOH MOTPEITHOCTH
3y04aToro KoJyieca MPU €ro IMOBOPOTE Ha OJMH HOMHUHAIBHBIA yrioBoW mar. IlpenenbHbie
OTKJIOHeHUs mara: BepxHee +fPt, mixuee —fPt.

17.0tknonenne mara 3anerienus  fPbr. PasHocts Mexay AeHCTBUTEIBHBIM M
HOMUHAJBHBIM IaramMu 3aneruieHus. [log AefcCTBUTENBHBIM IIAroM 3alelieHUus MOHUMAeTCs
KpaT4daiilliee pacCTOsSHUE MEX]y IBYMS MapauieIbHbIMU IUIOCKOCTSIMH, KacaTelbHBIMHU K JIBYM
OJIHOMMCHHBIM aKTUBHBIM OOKOBBIM TOBEPXHOCTSIM COCEAHHX 3YObEB 3yOuaToro Koleca.
[IpenensHble OTKIOHEHUS Iiara: Bepxuee +fPb, mmwkuee —fPb.

18.ITorpemtocts mpodwmis 3yda fr.if. Paccrosnue mno HopMmamu MEXIy IBYMs
OnKaluMu APYyr K APYry HOMHUHAJIbHBIMH TOPLOBBIMU MPOMUISIMU 3y0a, MEXAY KOTOPBIMU
pa3Meraercs IeHCTBUTEIBHBINA TOPIIOBBIA aKTHBHBINA Mpodmis 3yda 3yduaToro xoneca. Jlomyck
Ha [orpemHocTh npoduist 3yoa ff.

JNedcmaumensHbll Mopyoeksid
npodhuns syba

F

¥
HopManoHule ™=
mopuoasie . IpaHuuysl aKmugHos0
npoghuny syia npaghung 3yba

ACHUEIH&H OKDYHHOCME

Ilokazamenu konmakma 3y0ve6

19.MruoBeHHOE TSATHO KOHTakTa. YacTh akTUBHOW OOKOBOH IMOBEPXHOCTH 3y0a Kojeca
nepeaayy, Ha KOTOpOil pacronaratoTcs Cielbl ero NpujieraHus K 3yObsiM IIECTEPHH, NOKPHITHIM
KpacuTesieM, IOcCie MOBOpPOTa Kojeca coOpaHHOW mNepenauyd Ha TOJHBIA O00OpOT MpH JIETKOM
TOPMOXEHHUHU, 00ECTIEUNBAIOIIEM HEPEPHIBHOE KOHTAKTHPOBAaHUE 3yObeB 000MX 3y0UaThIX KOJIecC.

20.CyMmmapHOe TISATHO KOHTakTa. YacTh aKTUBHON OOKOBOM MOBEPXHOCTH 3y0a 3y0UaToro
KoJieca, Ha KOTOPOHM pacrnojararoTcsi ciesbl NMpuiieranus 3yObeB MapHOro 3y0daToro kojeca B
coOpaHHOH niepeaye nocie BpalleHus Mo Harpy3Koi, ycTaHaBIMBAaeMOW KOHCTPYKTOPOM.

JlonmyckaeTcst OLleHUBaTh TOYHOCTh 3y04aToro KoJjieca 0 MFTHOBEHHOMY HJIM CyMMapHOMY
MSATHY KOHTaKTa €ro 3yObeB ¢ 3yObsIMH U3MEPUTENBHOIO 3y0UaTOro KoJjeca.

21.0TkiI0HEHUE OT MapaieabHOCTH ocei TXr. OTKIOHeHne OT MapaIeNbHOCTH POCKIUH
pabounx oceil 3y04yaThIX KOJieC B Mepefade Ha IUIOCKOCTh, B KOTOPOW JICKHT OJHA U3 OCed
TOYKa BTOPOM OCH B CpedHeM IUIOCKOCTH mepeaaun. Ompenensiercs B TOPLOBOM IUIOCKOCTH B
JUHEMHBIX €IWHUIAX Ha JJIMHE, paBHOM palouel mMpuHE 3yO4yaToro BEHIA WM HIMPUHE
nosymeBpoHa. [lof cpenHel TIOCKOCTBIO Nepeiad MOHUMAETCS TUIOCKOCTh, TPOXOAIIas Yepes3
cepenuHy paboueil MIMPUHBI 3y04aTOro BEHIA WJIM JUIsl MIEBPOHHOM mepenauyu dyepes cepeauHy
pacCTOSHUS MEXy BHEIIHHUMH TOPLAMH, OTPAHUYMBAIONIMMH pabouyio MIMPHHY MOIYLIEBPOHA.
Jlomyck mapajienbHoCcTu oceit fX.

22 Ilepexoc oceir fyr. OTkIOHEHHWE OT NApaUICNIFHOCTH TMPOCKIMUA PadOYMX Ocel
3yOuaThIX KOJec B Iepeade Ha IIOCKOCTh, MapajuIeIbHYI0 OJTHOW U3 OCeH U MeprneHaUKYIIpHYIO
IJIOCKOCTH, B KOTOPOH JIEKHUT 3Ta OCh, U TOUKA IEPECEUEHUsI BTOPOH OCH CO CPETHEH MIOCKOCTHIO
nepenaun. Onpenensiercs B TOPLOBOM IJIOCKOCTH B JIMHEHMHBIX €IMHUIAX HA JJIUHE, PaBHOU
paboueii mupuHe 3y04aToro BeHIa WK IUpUHE TonyieBpoHa. Jlonyck Ha mepekoc oceit fy.

23. IlorpemHocTs HampasiieHus 3y0a F.p. Paccrosnue Mexy 1BymMs OnmkaimuMu Jpyr K
Jpyry HOMUHAJIBHBIMU JEIUTEIbHBIMU JMHUSAMHU 3y0a B TOPLIOBOM CEUEHHH, MEXAY KOTOPBIMU
pasmeraercss JeHCTBUTENbHAS JeMUTeNbHas JIMHUS 3y0a, COOTBETCTBYIOIIAs paboyeil MmupuHe
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3yOuaToro BeHIla WM monaymeBpoHa. [lox nelcTBUTENbHOW JENUTENbHOW JHHHUEH 3y0a
HOHUMAETCs JIMHUSA [epeceueHus AeHCTBUTEIbHON OOKOBOM OBEPXHOCTH 3y0a 3y04aToro kosueca
JeMUTEeNbHBIM IIMIIMHAPOM, OCh KOTOPOTO COBHanaeT ¢ paboueil ockio. Jlomyck Ha HampaBlieHHE
3yoa Fp.

HelicmeumensHas HomuHansHeie denumenbHbie
denumensHanR NuHUR 3yba nuHUY 3yba

y iupuna aytyamoso
aeHLa

\ Fafovas ock
F¥Oyamoao Komeca

24.OTKIIOHEHUE OCEBBIX IAroB 1mo HopManmu FPXnr. PazHocTe Mexay neicTBHTENBHBIM
OCEBBIM PacCcTOSIHUEM 3yObeB U CYMMOM COOTBETCTBYIOILETO YUCIIAa HOMUHAJIBHBIX OCEBBIX 1IaroB,
YMHOXEHHAsl Ha CUHYC YIJla HaKJOHAa JEJUTEeNbHON JIUHUU 3y0a. [lox neiicTBUTENbHBIM OCEBBIM
paccTosHUeM 3yObeB IIOHMMAETCsl PAcCTOSHHE MEXAYy OJHOMMEHHBIMHM JIMHUSAMHU 3yObeB
Koco3y0boro 3y04aroro Kkojeca IO MPsSMOH, MapauielbHON pabodeit ocu. [IpenenbHbIe
OTKJIOHEHHS OCEBBIX IIaroB Mo HopManu: Bepxuee +FPXn, Huwxuee —FPxn.

Iokazamenu 60oxo6o2o 3a3opa

25. OTKIIOHEHHE MeXOceBOro paccrosiHus far. PasHocts Mexay IeHCTBUTENBHBIM H
HOMMHAJIBHBIM MEKOCEBBIMU PACCTOSHUAMU B CpPEIHEH TOPLOBOM IUIOCKOCTU IEpeaayu.
[penenbHbIC OTKIOHEHHUS] MEXKOCEBOTO paccTosiHUs: BepxHee +fa, HmkHee —fa.

26. T'apanTHpoBaHHBIII O0O0KOBOW 3a30p jn MIN. HauMmeHbIMil npennucaHHblii OOKOBOM
3a3op. Jlomyck Ha 60koBOit 3a30p Tjn.

27. IlpenenbHbIe OTKIIOHEHUST M3MEPUTEITFHOTO MEKOCEBOTO pacCcTOsTHUS. PasHOCTD MexX Ty
JIONTyCKaeMbIM ~ HauOOJBIIMM MJIM  COOTBETCTBEHHO HAWMEHBIIUM  H3MEPHUTENbHBIM U
HOMMHAJIBHBIM MEXOCEBBIMU PacCTOSHUSIMU. [0 HOMHHANBHBIM HW3MEPUTENBHBIM MEKOCEBBIM
paccTossHUEM MOHUMAETCS! PAaCU€THOE MEXOCEBOE PACCTOSHUE MPH ABYXITPO(UIBHOM 3alleTJICHUN
U3MEPUTENIbHOTO 3yOuaToro Kojieca € KOHTPOJIMPYEMBIM 3yOuUaThbiM KOJIECOM, HMEIOIINM
HauMEHBIIIEE [JOMOJHUTEIBHOE CMEUICHHE MCXOJHOTO KOHTypa. IIpenenbHble OTKIOHEHMS
U3MEPUTENIbHOTO MEXOCEBOI'0 PAaCCTOSHUS JJIsl KOJIEC ¢ BHEIIHUM 3alleruieHueM: BepxHee +Ea'’s,
HwkHee—Ea''i.  JInsg 3yOuaThlx KojJec ¢ BHYTPEHHUM 3anemieHueM: BepxHee —Ea''s,
HuxHee +Ea'"i.

KoHmMponupyemoe
aybiyamoe Komeco

MavepumeneHoe
3yByamoe Koneco

HoMuHansH0e U3MepuimensHoe
! . Mexocesde DacCmMoRHUe

]

a5
—-'I—'.—

an

28. OTkioHEeHWe cpenHeld JUMHBI obmer Hopmamn EWmMr. PasHocTs 3HaYeHWE CpeaHei
JUTMHBI O0IIIeH HOPMAJTH 110 3y04aToMy KOJIECY M HOMHUHAIBHOMN JTUHBI 001eii HopManu. CpemHss
JUTMHA OOIIel HOpPMaJk - 3TO cpenHss apuMETHUECKas U3 BCEX ICHCTBHTENBHBIX THH OOIIEH
HOpMaJIH 110 3y04aToMy KOJecy.
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W AedcmaumensHeie OmUHE
- ofwel HopMamy

-E Wims OITA 3y0uamozo koneca

C BHELWHUM 3aluennesueM

| TE i 99 ayBuamozo xoneca
1 C BHYMPEHHUM 3alenneHien

HomurnansHas dnuda
ofLWed HopMany

W+ W+ + W

il

mr n

HomunanbHas [uinHa oOmed HopManmM - 3TO pacyeTHas JjiuHa oOlied Hopmaiu,
COOTBETCTBYIOI[As HOMHHAJIBHOMY TOJIOKEHHIO HCXOAHOTO KOHTypa. I[log HOMHHAIBHBIM
HOJIOKEHUEM MCXOJHOTO KOHTYpa TMOHUMAETCS IOJIOKEHHE HCXOJHOro KOHTypa Ha 3y0uaToM
KOJIeCe, JIMIIEHHOM TOTPEIIHOCTEH, MPU KOTOPOM PAacCTOSHUE OT pabodeld OCH BpaIeHHS 10
JIETTUTEIIbHOU MPSIMOM PaBHO:

H=m,Z/2cosp+xm,

rae: XMy - HOMUHAJIBHOE CMEIIEHUE HCXOJIHOr0 KOHTYypa, He IpelycMaTpuBaroliee OOKOBOTO
3a3opa.

HaumeHsbliee oTKJIOHEHUE CpeHEN JUIMHBI 0011l HOpMaIH:

* JUIs1 3y0O9aThIX KOJIEC ¢ BHEIIHUMHU 3yObsiMu —EWMS

* 7151 3y0UaThIX KOJIEC C BHYTPEHHUMH 3yObsimu +EWMI

HawnmeHnsbiee nmpeanucanHoe OTKIOHEHHE CPeJHEW UIMHBI 00Ie HopManu He0OXOAUMO
Juis o0ecliedeHus B repejiaue rapaHTUPOBAHHOTO OOKOBOTO 3a30pa. JomycKk Ha CpeaHIo UIMHY
obmert Hopmanmu TWm.

29./lonoIHUTENBHOE CMEIEHHe MCXOAHOro KoHTypa EHr. JlomonHurensHoe cMmerieHue
HCXOMHOTO KOHTYpa OT €ro HOMHHAIBHOTO TIOJOXKEHHsS B Telo 3y0daToro Kosieca,
OCYILECTBIIIEMOE C LeJbl0 OOecreyeHus B Iiepefade TapaHTUPOBAHHOIO OOKOBOTO 3a3opa.
HammeHbiee MOMONHUTENFHOE CMEMIEHHE WCXOIHOTO KOHTypa: i 3y0uaToro Koieca C
BHeIIHUMU 3yObsiMu —EhS; mmst 3yGuaroro koneca ¢ BHyTpeHHHMH 3yObsimMu +EHIi. Jlomyck Ha
JIOTIOTHUTEILHOE CMEIlIEHHE UCXOAHOTr0 KOoHTypa TH.

b
1 — HoMUuHaneHoE MoToNeHUe
,<:' ucxodHD20 KoHMYpAa
Y
. \ uﬂl o |
o w \ ﬁ:.\ - J ”-'"
\ O\ Haumenbiies donafHUMensHoe
4 . CiELSRUe UCKOOHO20 KOHMYypa
'\"
Gl Es | Y
——.'2'_—— Elmskjnm|'n+.ff

2 4

k - domonsUmMensHEID 33300,
KOMITSHCUDYIOWUT TOS0eWwHoCmL
UIZOMOBNeHUA U MoHMaxa nepedaqu

30. OtkioHeHHne TONIUHBI 3y0a ECr. PazHocTh Mexay AeHCTBUTENBHON U HOMUHAIBHON
TOJNIIUHAMH 3y0a 10 MOCTOSHHOUN Xxopae. [lox HOMUHATBHON TOMIMIMHON 3y0a (IO TOCTOSHHON
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Xopze) SC MmoHMMaeTcsl TONIIMHA 3y0a MO TOCTOSHHOW XOpIe, OTHECEHHass K HOpPMalbHOMY
CCUYCHHUIO, COOTBETCTBYIOIIAs HOMHHAJIBHOMY IIOJIOKCHHUIO HCXOJHOTO KOHTypa. HammeHbimee
OTKJIOHEHHE TOJIIMHBI 3y0a — [ECS. Haumenbliee mpeanucaHHOEC YMEHBIICHUE IMOCTOSHHOM
XOP/Ibl, OCYIIECTBISIEMOE C LIEJIbI0 00ECIIeYeHUs B Iepeiaye rapaHTHPOBAHHOTO OOKOBOIO 3a30pa.
Jlomyck Ha TonmuHy 3y6a TC.

O06o03HaueHNe TOYHOCTH 3y0UaTON Mepeiadn WK KoJieca BKII0UaeT 0003HaUYCHUS BCEX
Ha3HAYEHHBIX HOPM TOUYHOCTH, TO €CTh CTETIEHEe TOYHOCTH MO MOKa3aTessIM KHHEMaTHUECKON
TOYHOCTH, TUTABHOCTU Pa0OTHI, KOHTAKTa 3yOheB 1 HOPM OOKOBOTO 3a30pa B nepenaue. [Ipu
YCTaHOBJICHUH HEOJMHAKOBBIX CTENIEHEH TOYHOCTH 10 pa3HbIM HOpMaM, a TaKXkKe Mpu
HECOOTBETCTBHH MEX]y BUIOM CONPSKEHHS, JOIMYCKa OOKOBOTO 3a30pa M KJIACCOM TOYHOCTHU
MEKOCEBOT0 PACCTOSIHUSL, B 0003HAYECHUH MUIIYTCS TPU HUMPHI (CTETIEHU TOYHOCTH) U JIB€ OYKBBI
(BUI cOnpsDKEHUS U IOIyCK OOKOBOTO 3a30pa), a yepe3 KOCYI0 YepPTY YKa3bIBaeTCs Kiace
OTKJIOHEHHS MeKoceBoro paccrosinus. Hanpumep, o6o3nauenue 7-8-7-Be/IV 'OCT 1643-81
pacm(poBBIBaCTCS CIEIYIOINIMM 00pa30M: CTEIICHh TOYHOCTH 10 HOPMaM KMHEMATHYECKOM
TOYHOCTH 7, 10 HOPMaM ILJIaBHOCTU PabOTHI 8, IO HOpMaM KOHTAaKTa 3yObeB 7, BUJI CONPSKECHUS
B, Bu momycka 60KOBOTO 3a30pa C, KJIACC TOYHOCTH MekoceBoro pacctostaus V. [lpu
OJIMHAKOBBIX CTEMEHIX TOYHOCTU U COOJIIOICHUU COOTBETCTBUS BUAA COMPSIKEHUS, TOMYyCKa
OOKOBOTO 33a30pa U KJIacca MEKOCEBOT'O PACCTOSHUS 0003HAYEHHE CYIIECTBEHHO COKpAIaeTcs,
Hanpumep 9-B 'OCT 1643-81 (cTenenu TOUHOCTH 110 HOPMaM KUHEMATUYECKON TOYHOCTH,
MJIAaBHOCTH paOOThI U KOHTAKTa 3yObeB 9, BUJ conpsbkenus B, Bu gomycka 00kKoBoro 3a3opa b,
KJIACC TOYHOCTH MEKOCEBOT'O PacCTOSHUS V).

3.5 HopMupoBaHue TOYHOCTH HEKOTOPBIX CTAHAAPTHBIX W3eIuii

[TonmuUMHUKY Ka4eHUsl MIUPOKO UCIONB3YIOTCS B U3/IENUSAX MAIIMHO- U TPHOOPOCTPOCHUS
B KauecTBE OMOp BAIOB U Ocel. [loowunnux — 3TO KOHCTPYKTUBHBIN y3e€Il, NMpenHa3HaueHHBIN
JUI TIOJBM)KHBIX COEAMHEHUM NeTaneil M SBISIOMEHCS 4YacThio OMOpBI WIIM YHopa, KOTOPBIN
MOJICP)KUBAET Bajl, OCh WM HWHYIO TOJBW)KHYIO KOHCTPYKIHMIO C 3aJaHHOH IKECTKOCTBHIO.
[TommunHuK (UKCUpYET MOJNOKEHUE B MPOCTPAHCTBE, OOECIeYMBAET BpallleHUe, KaueHUe WU
JWHEWHOe TepeMenieHne (Ui JTMHEHHBIX MOIIIMITHUKOB) C HaWMEHBIINM COIPOTUBIICHUEM,
BOCIIPMHUMAET U NepeAaéT Harpy3Ky OT MOABHMKHOTO y3J1a Ha ApyTrue 4acTH KOHCTpyKiuu. Onopa
C YIOPHBIM IOAIIMITHUKOM Ha3bIBACTCS TIOIISITHUKOM.

[Tonmunuuky, SBAAACH ONOPaMU JJIs OJBMXKHBIX YacTed, ONMpPENeNsioT UX MOJI0XKEHUE B
MEeXaHU3ME€ W HECyT 3HAaYUTeJbHbIE HArpy3kd. [IOAMMMIMHUKA KadyeHUS HMEIOT CIEYIOIIHe
OCHOBHBIE NTPEUMYILIECTBA 10 CPABHEHUIO C MOALIMITHUKAMU CKOJIbKEHUS:

* obecnieynBaroT 00Jiee TOYHOE IEHTPUPOBAHUE BaJIa,

* UMEIOT 0oJIee HU3KHUIA KOA(PPHUIIMEHT TPEHHUS;

* IMEIOT HEOOJIBIITNE OCEBBIE Pa3MEPHI.

K HemocTaTkaM MOAMIMITHUKOB Ka4€HUsI MOXKHO OTHECTH:

* TOBBIIICHHYIO YYBCTBUTEIHLHOCTh K HETOYHOCTSIM MOHTaXa U YCTAHOBKU;

* )KECTKOCTb pabOThI, OTCYTCTBUE JeMII(PUPOBAHNUS KOJICOAHUI HAIPY3KH;

* OTHOCHTEJIBHO OOJIBIIINE paJiaibHbBIE Pa3MEpHI.

ITo cpaBHEHHIO C MMOAUIMITHUKAMU CKOJIBXKEHUs (IIOCa/IKa ¢ 3a30pOM B CONPSKEHUU Baja U
BTYJIKM) OTH ONOPBI 00ECIIEYMBAIOT MEHBIINE YHEPreTHYECKHEe 3aTpaThl Ha BpalleHHuEe W Oosee
CTaOMIJIbHBIM MOMEHT CONPOTHUBIIECHUS. [IOCTOMHCTBOM ONOP C TPEHHEM KAaueHUSs SIBIISETCS TaKKe
HU3KAH MOMEHT, HEOOXOIMMBIH JIJIsl Hayalla IBIKSHHS. B 3TOM Takke MX CyIIeCTBEHHOE OTIINYHE
OT MOJIIMITHUKOB CKOJIBKEHUS, JUII KOTOPBIX MOMEHT TPOTAHUS 3HAUUTENIHLHO OOJIbIIeé MOMEHTa
YCTaHOBHBIIIETOCS JBIDKEHUS, M3-3a OONbIIEro TpeHHs MOoKos. K HemocraTkaM IMOANIMITHUKOB
Ka4eHUsT MOXKHO OTHECTH Oojiee CIOKHYI0 KOHCTPYKUHMIO W OOJbIliMe TabapuThl, 4YeM Yy
HOIINITHUKOB CKOJIBKCHHUS.
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[MopmmnHUKKM KadeHUuss — OTO HaWOoliee pacIpOCTPAaHEHHBIC CTAaHAAPTHBIC H3ICITUS
(cOOpoUHBIC €TUHMIIBI) MHOXKECTBA KOHCTPYKIIMI ¥ MO (DHUKAIIAN, KOTOPhIE U3TOTaBIMBAIOTCS HA
CICIUAIM3UPOBAHHBIX 3aBOJIaX W BCTPAaWBAIOTCS B Ooyiee CIOXKHBIC H3NEHHS (PEAYKTOPHI,
KOpPOOKM TMoJa4 M CKOpPOCTEW, HIMHHIEIH METaUIOPEXKYyIIUX CTaHKOB M Jp.). Paszmuyaror
MOIIUITHAKY, TPEIHA3HAYCHHBIC JII BOCIPHUATHS PA3THYAIONIUXCS CHJI U MOMEHTOB, Pa3HBIX
ypOBHEH (KJIaCCOB) TOUHOCTH, C PA3HOTUITHBIMH TEIaMH KaueHusl, cernapaTopamMmu, KOJbIaMH.

OcHoBHbIE (YHKIIMOHATHHBIC DJIEMEHTHI MOANTUITHIKA KaYCHHsI — TeJla KaueHus (MapuKu
WIH POJIMKH), KOTOpbIE KaTATCAd MO JOpPOKKaM KaueHHUs. JIOpoKKM KaueHus, Kak MpaBuHIIo,
pacmonaraloTcsi Ha CIEUUAIbHO HW3TOTOBISEMBIX HApPY)KHOM U  BHYTPEHHEM KOJbIAX
NONUIMIHKUKA. Tena KaueHuss MOryT ObITh pa3lieleHbl CemnapaTopoM, KOTOPBIA Kpome
PaBHOMEPHOTO paclpeiesieHus] TeJ KaueHHUs M0 OKPYKHOCTH MOXKET 3allHIIATh MOAIIUIHUK OT
MOMAa/IaHus TPsI3U BHYTpb. M Tena KaueHus MOALIMITHUKOB, U HapyXHbIe U BHYTPEHHUE KOJbIA
W3TOTABIIMBAIOT W3 JIETHPOBAHHBIX CTaliel, YTOOBI OOECHEUUTh WX BBICOKYID TBEPIOCTD.
Cemapatopsl J1e1al0T U3 OOBIYHBIX KOHCTPYKLIMOHHBIX CTajiel, IBETHBIX METAJIOB WU
TUTacTMACC.

Buowr noowunnuxos xauenus

KoHCTpYyKTHBHBIC pa3HOBUAHOCTH MO IIHITHAKOB KIACCH(PUITUPYIOT TIO CIISTYIONTIM
MpU3HAKaM:

ITo HanpaBieHUIO JEUCTBUS BOCIIPUHUMAEMOM Harpy3Ku:

a) paauagbHble — BOCIPUHUMAIOT HATPY3KY, IEHCTBYIONIYIO MEPIIEHANKYISIPHO OCH
BpAIllCHUs TIOIIITUITHHIKA,;

0) yropHble — BOCIIPUHUMAIOT OCEBYIO Harpy3Ky;

B) paauaIbHO-YIIOPHBIE — BOCIPHHUMAIOT KOMOMHUPOBAHHYIO HATPY3KY.

[To popme Ten kaueHUs: HIAPUKOBBIE H POTUKOBBIE, TPHUUEM POJMKU MOTYT ObITh
UUAJTUHAPUYECKHE, KOHMYEeCKUE U 00YK000pa3HbIE.

CrangapThl YCTaHABIMBAIOT CIEAYIOIINE CEPUH MOAIIUITHUKOB: CBEpPXJIerKas, 0c000
JIeTKasl, JIeTKasl, JerKas IUPOKasi, CPeIIHSS, CPEIHSS IHPOKas, Tshkenas. [loammmanke
Pa3IMYHBIX CEPUN OTIUYAIOTCS IPYT OT ApYyra MpeeNIbHBIM YUCIOM 000pPOTOB B MUHYTY,
JIOTTyCKaeMOM pauaibHOM MM OCEBOM HArpy3kou u ko3 duiimeHToM paboToCIOCOOHOCTH.

HOI[IHI/IHHI/IKI/I KadycCHUA.
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[NapuKoBbIe MOAUTUITHUKY KaYSHHUS:

* [IAPUKOBBIC pauaibHbIC

* IIapUKOBBIC pajJuajbHbIe cCaMOyCTaHaBIIMBatoIuecs (chepuieckue)
* IIapUKOBBIE paiiajIbHO-yIIOPHbIE

* IIapUKOBbIEC YIIOPHBIE

* IIapUKOBBIE pajivajbHbIC 1JI1 KOPIIYCHBIX Y3JI0B

PosvkoBble MOQIIMITHUKYA Kau€HUs C IUITUHAPUIECKIUMH POJIUKAMU:
e POJIMKOBBIE PaUAJIbHbBIE

e POJIMKOBBIC YIIOPHBIE

PonukoBble MOAMIMITHUKY KaUY€HUsI ¢ KOHUYECKUMH POJTMKAMU:

® DPOJIMKOBBIC PATUATBHO-YIIOPHbIE (KOHUYECKHE)

® POJIMKOBBIC YIOPHBIE (KOHUYECKUE)

PosnkoBbIe TOMIIMITHUKH KaueHHsI CO C(HEePUUECKIMH POITMKAMHU:

® DPOJHMKOBBIC pagUabHBIE CAMOYyCTaHaBIUBAatolecs (chepudeckue)
® DPOJIMKOBBIE YIIOPHBIE cCaMOyCTaHaBIMBaroUIecs (chepruueckue)
PonrkoBble MOIUIUITHAKYA KaU€HUs C UTOJIbYaThIMU POTHMKAMHU:

e UroJbyaThle pajuajibHbIC

e UTOJIbYATHIC YIIOPHBIE

e WroJibYaThle KOMOMHUPOBAHHbIC

e JIpyrue nmoAIIMITHUKY KaYeHHUS:

* POJIMKOBBIE pauaIbHbIe TOPOUIATBHBIE TTOAITUITHUKI

* POJIMKOBBIE paJAHalbHbIEC TOJAUTUITHUKN C BUTBIMU POJIMKAMH

* [IAPUKOBBIE U POJINKOBBIE OIIOPHBIE POIUKHU

* KOMOMHUPOBAHHBIE MOAIIUITHUKA

* OIIOPHO-TIOBOPOTHBIE YCTPOHCTBA

Knaccor mounocmu noowunHukos kauenust

JIoNTOBEYHOCTh TMOJUIMITHUKOB Kau€HUsl OINpEAeNseTcs] BEJIWYMHOW U XapaKTepoM
Harpy3Kku, TOYHOCTbIO M3TOTOBJIEHMS, MPABUIBLHOM IMOCAJKOM HAa Bajl U B OTBEPCTUE KOpITyCa,
KayeCTBOM MOHTa)Ka. Y CTAHOBJIEHO HECKOJIBKO KIaCCO8 MOYHOCMU NOOWUNHUKOS B 3aBUCUMOCTHU
OT MCMOJB3YEMbIX T€Jl KAUE€HHUS U OT HAIPABJICHHS BOCIPUHUMAEMOUN HArpy3KH:

e xyaccel 0, 6, 5,4, 2, T - 171 MIapUKOBBIX U POJMKOBBIX PAAHAIBHBIX U ITAPUKOBBIX
paguaTbHO-YIOPHBIX MOIIIUITHUKOB;

e xuaccel 0, 6, 4, 2 - [UIs YIIOPHBIX ¥ YIIOPHO-PaAHAIbHBIX OIUIMITHUKOB;

e xyaccel 0, 6X, 6, 5, 4, 2 - 1151 pONMKOBBIX KOHUUECKHUX MOAIIUITHUKOB.

Haubonee rpyosim siBnsieTcs kiacce 0, a Haubosee TouHbIME - kiaccsl 2 U T. [Tomumo Tux
KJIACCOB HOPMUPYIOTCS TOTIOJIHUTEIbHBIE O0Jiee rpyOble Kiacchl 8 U 7, IO TOUHOCTH HUXKE, YEM
kiacc 0. DTH KJIacChl MOCTABIISAIOTCS 10 3aKa3zaM noTpedurens. CaMmble pacpoCTpaHEHHBIE
KJIACChl TOYHOCTHU MOIUIUITHUKOB (KJIACChl «HOPMaJIbHBIN» U 0) B 0003HAU€HUHU HE YKa3bIBAIOT.

Kiaccel ToUHOCTH OIPENEIAOT:

* JIOTIYCKU pa3MepoB, GOPMBI U B3aUMHOT'O TOJIOKEHUS 3JIEMEHTOB JeTajeil MOoAINITHUKA
KaueHUs (TOPOKEK KaueHUs, Tell KaueHUs u T.1.);

* JIOMYCKHU pa3MepoB U (HOpMBI MOCATOYHBIX MOBEPXHOCTEH HApYKHOTO M BHYTPEHHETO
KOJIEI| OJIIIUITHAKA KaUeHUSs;

* JIOMYCTHUMbIE 3HA4YEHHs] [apaMeTpPOB, XapaKTEPU3YIOUIMX TOYHOCTb BpAaIICHUS
MOAIIUITHUKOB.

Kaxnpiii kitacc TOYHOCTH MOJIIMITHUKOB XapaKTEPU3YeTCsl LENbIM PSIOM TOYHOCTHBIX
TpeGoBaHUIL:

1. TpebGoBaHusT K TOUHOCTH MPHUCOCIUHUTEILHBIX pa3MepoB, T.e. s D, d, u B, a Taxxke
JUTSE OTKJIOHEHWH (OPMBI ¥ PACIIONIOKECHHUS TIOBEPXHOCTEH KOJIell W TeNl BpaIICHHS, IS
[IEpPOXOBATOCTU MPUCOETUHUTEIBHBIX TOBEPXHOCTEH.
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2. PanmuanpHOE U TOpIieBOE (OCeBOE) OMEHME TUO0 MOAIIUITHIKA B COOpE, TNO0 OTACTHHBIX
KOJI€Il.

[IpuBeneHHble JaHHBIE O MapaMeTpax, KOTOPHIMHU ONPENESETCs KJIacCc TOYHOCTH,
MPAKTUYECKH OTHOCSTCS KO BCEM BHUJaM MOAIIMIHUKOB. Kpome TOro, B 3aBHCHUMOCTH OT
KOHCTPYKIIMU JUIsI TOJUIMITHUKA MHOT/IA YCTAaHABIMBAIOT JIOMOJHHUTENIbHBIE TOYHOCTHBIC
TpeOOBaHUS WIN JAaeTCS UM OTIMYHOE TOJIKOBaHUE. /[0MOIHUTEbHBIE TEXHUYECKUE TPEOOBaHUS K
MOJAIIUITHUKAM KaueHHUs yCTaHaBIUBAIOTCs Tpemst kateropusimu: A, B, C.

K kareropum A OTHOCSATCA MHOAIIMITHUKM KJIACCOB TOYHOCTH S5, 4, 2, T, ecaum K HUM
MPEIBSIBISIOTCS JIOTIOJHUTEIBHBIC TOBBIIICHHBIE TPEOOBAaHUS IO YPOBHIO BUOpAIUU WK TI0
BOJIHUCTOCTH U OTKJIOHEHUIO OT KPYIJIOCTH MOBEPXHOCTEH KaueHUs U MOMEHTY TPEHHUS, WIH 1O
OTKJIOHEHHUIO OT KPYTJIOCTH U BOJIHUCTOCTU MOBEPXHOCTH KaU€HHUsI, UM PAAUAIbHOE, HII OCEBOE
OHeHHe COOTBETCTBYET ClieAyIolleMy 0oyiee BHICOKOMY KJIACCY, BOBMOXKHBI U IPYTHe COUYETaHUS
JIOTIOJTHUTEIBHBIX MTapaMETPOB.

K kareropun B oTHOcATCS MOAIMIHUKK KiaccoB TouHocTH 0, 6X, 6, 5, IS KOTOPBIX
HOPMHUPYETCS JTOTIOTHUTEIHLHO OJHO M3 TPEOOBAHUM, HAPUMED, PETIIAMEHTUPYIOTCSI TPEOOBAHUS
[0 YPOBHIO BUOpAalMu WU MO PAAHAILHOMY WM TOPIEBOMY OHEHHUSM, a TaKXKe IO JIPYTHUM
napameTpam.

K kareropun C oTHOCSATCA MOAMIMIHUKHK KJIacCOB TOYHOCTH &, 7, 0, 6, K KOTOPhIM HE
MPEABSIBISIIOTCA TPEOOBaHUS M0 OTPAHUUYCHUIO YPOBHS BUOpaIuii, MOMEHTY TPEHHUS U JAPYTUM
TpeboBaHusAM, He ykazanHbIM B 'OCT 520-89.

OCHOBHBIMU TTOKA3aTeJIIMH TOYHOCTH MOIITUITHUKOB U WX JIETaJIeH SBIISIOTCS:

e TOYHOCTH Pa3MEpPOB MPHCOCAMHUTEIbHBIX moBepxHOcTedl (d, dm, D, Dm). Cpennue
nuametpbl (dm, Dm) Hapy»XKHOW WM BHYTPEHHEH IMIIMHAPHYECKONW MOBEPXHOCTHU CIEIAYET
OTpEeNATh MOTOMY, YTO NMPU HAIMYUU TaKUX OTKIOHEHUU (POpMBI, Kak OBaJbHOCTH H
KOHYCOOOPa3HOCTh, MOXXHO TIIOJYyYUTh pa3jIUYHbIC 3HAYEHUs JgUaMeTpa B Pa3HbBIX
ceueHusax. CpemaHuii IuaMeTp OMPENENSIIOT pacueToM Kak cpeaHee apupMeTHdecKoe
HauOOJIBIIIET0 W HAMMEHBIIETO 3HAYCHUH TuaMeTpa, WU3MEPEHHBIX B JBYX paJHaIbHBIX
CEUYEHUSIX KOJIbIIA;

e TOYHOCTH (POPMBI U PACIOJOXKEHMSI TMOBEPXHOCTEH KoJyen (paauaibHOE W TOPIIOBOE
OueHue, HEMOCTOSHCTBO MIMPUHBI KOJIEI) U IIEPOXOBATOCTh UX MOBEPXHOCTEH;

e TOYHOCTH ()OPMBI U PA3MEPOB TEJI KAUCHHUS;

o 0OOKOBOE OMEHHE M0 TOPOKKAM Ka4eHHsI BHYTPEHHETO U Hapy>KHOTO KOJIEIL.

To ecTtb s KOJEI TMOANIMITHUKOB TOMHMO TPEACIbHBIX Pa3MEpOB, OIMPEACIISIONINX
TOYHOCTb M3TOTOBIICHUS, HOPMHUPYETCSl €€ BEPXHEE U HIKHEE OTKJIOHEHHS OT CPEAHEro
nuamerpa (Dmp, dmp). Ilpu 3TOM TpebGoBaHHE K CpeaHEMY AMAMETPY SIBISAETCS OCHOBHBIM, M
MOCAJIKM OCYIIECTBISIIOTCS MO 3HAYEHUsIM cpefaHero nuamerpa. M ecnu okaxercs, 4to pa3Mep
KOJIbIIa TP M3MEPEHUN HAXOJUTCA B IOJIE JOMYyCKa OTHOCHUTEIBHO HOMHHAJIBLHOTO pa3Mepa, a
pa3Mep CpelHero AuaMeTpa BBIXOAMT 3a MPEeNbl JOIMyCKa, TO TaKOe KOJIbIIO CYUTAEeTCS OpaKkoM.
HeobxoaumMocTs HOpMUPOBAHUSI TPEOOBAHHMI K TOYHOCTH CPEIHETO 3HAYCHHS JHAMETpa KOJIell
MOJITUITHAUKOB CBSI3aHO C TE€M, YTO KOJbI[A MOIIIMITHUKOB SIBISIOTCS JIETKO JAePOpPMUPYEMBIMU
JJIEMEHTaMHU, T.€. He 00J1aiatoT OONBIION KECTKOCThIO. [Ipu ycTaHOBKE KOJIbIIAa HAa MTOBEPXHOCTH
Bajia WJIM B KOPITYC OHO AeQOpMUPYETCS] M IPUHUMAET B 3HAUUTETHHOU Mepe (opMy TOcaT0uHOM
(compsiraemoii) OoJiee KECTKOW MOBEPXHOCTH. TakuMm 00pa3oM, B COMNPSHKEHUHU JIEHCTBYIOIIAM
OKa3bIBa€TCsl YCPEAHEHHBIN pa3mep, a He MpeleIbHbII.

OCHOBHOE OTKJIOHEHHE TTOCAIOYHBIX MECT KOJICI TTOAMIUITHIKA 0003HAYAIOTCS JTATHHCKOM
OykBoii L mns muamerpa otBepctus u OykBoit | - mns mapykHoro nuamerpa. [lome momycka
o0pasyercss OCHOBHBIM OTKJIOHEHHEM M PSIOM TOYHOCTH, KOTOPBIN XapaKTepu3yeT JOIMYCK Ha
pa3mep. Takum oOpa3om, sl CpeTHEro JuaMeTpa OTBEPCTHUS MOAIMIUITHUKA (BHYTPEHHETO KOJbIIa
MOJUINITHUKA) YCTaHOBNIEeHBI mois gonmyckos LO, L6, L5, L4, L2. JInsa cpennero auamerpa Baia
(Hapy>XKHOTO KOJIbIIa MOJIIMIHKUKA) ycTaHoBieHbl nosst pomyckos 10, 16, | 5, | 4, 12. HapyxxHoe
KOJIBIIO TMOJIIMIIHUKA JIOJDKHO COMNpSATraTbcs C OTBEPCTUEM B KOpPIyce B CHCTEME Bajla, a
BHYTPEHHEE KOJbLO MOAMIUIHUKA JOJDKHO CONPSTaThCsl C IMOBEPXHOCTHIO Bajla B CHUCTEME
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oTrBepcTusi. PacmonokeHue mosst JOMycKa JUisi CPeIHEro TuaMeTpa OoTBepcTHst dm BHYTPEHHETO
KOJIbIIa OTJIMYAETCS OT PACIOJIOKEHHUS IOJsI JIOMyCcKa s OCHOBHOTO OTBEPCTUSI B CHCTEME
JonyckoB M mocanok. [lone momycka juisi cpelHero auaMerpa Hapy»XHOro KoJjbla, T.e. Dm,
pacrojIokeHo, Kak U IoJie JO0Mycka OCHOBHOIO Bajla B CHCTEME JIOMYCKOB M mocanok. Ilorme
JOITyCKa NI BHYTPEHHETO KOJbIa MOAIIMITHAKA dm pacmoiokKeHO B MHUHYC OT HOMHUHAIBHOTO
pa3Mepa, T.e. «M3 Tella» MaTepuana.

Takum oOpa3om, TMoN€ JOMyCKa OTBEPCTUS BHYTPEHHETO KOJbIAa TOIIMITHUKA
PaCIOJIO0KUIN OJJHOCTOPOHHE OT HOMUHAJA B «BO3yX», a HE B «TEJIO JETAIN» (YTO MPUHSTO IS
OCHOBHOT0 O0TBepcTHUsl). B pe3ynbprare coueranue Takoro moJist 10Mycka OTBEPCTHS MOAIIMITHUKA C
MOJISIMU JIOITYCKOB THMa M6 WM N6 CONpsAraeMbIX BaJIOB JAaeT IMOCAJKHU C HATATOM, B TO BpeMsl Kak
C OCHOBHBIM OTBEpCTHEM TaKW€ TIOJI JOMYCKOB JAlOT TNepexoAHble mocaaku. [is
MPUCOEAMHUTEIBHBIX Pa3MEPOB HAPYKHBIX KOJEIl MOJUIMITHUKOB KaueHHUs OKa3ajoCh BIIOJHE
JIOCTAaTOYHBIM HCHOJb30BaHUE CTAHIAPTHBIX IMOJIEH JOMYCKOB OTBEPCTUM KOPIYCOB B COYETAHUU
C TPaJUIMOHHO DPACIOJIOKEHHBIM, HO OoJjiee Y3KMM TIOJIEM JOIycka Baja (Hapy>KHOTO KOJIbla
noAmMUIHUKa). [lOBBIICHHBIE TPeOOBaHWS K TOYHOCTH MPHUCOCAUHHUTEIBHBIX pPa3MepoB
MNOJAUIMITHUKOB M B 3TOM ClIy4ae MPUBEIM K CTaHAApTH3AlUU JOMYCKOB HAPY>KHBIX KOJeIl
MOAMIUITHUKOB, OTJTUYHBIX OT OOBIYHBIX JOMYCKOB (IO KBAJIUTETaM) Ha TJIAJKUE BaJIbI.

Jlis oOpa3oBaHMs MOCAJA0K C MOAMIMITHUKAMU Ka4eHHUs U3 OOILIEH CHCTEMBI JAOMYCKOB U
MOCaJI0OK 0TOOpaHa TPpyIa MoJiei JOIMYCKOB, T.€. OCHOBHBIX OTKJIOHEHUH M KBaIUTETOB. [10MHBII
nepedyeHb 3Tux nojeil nonyckoB npuseaeH B 'OCT 3325-85. Jlomycku mpHCOEIMHUTEIbHBIX
MOBEPXHOCTEH OTBEPCTHM OOBIYHO HA OJMH KBAIUTET rpydee, ueM i BaJIOB, T.€. TOYHOCTh
orBepctust Ha 60% MeHblie, yeM y Bana. OObSICHIETCS 3TO TE€M, YTO M3TOTaBIMBATh U U3MEPSATh
OTBEPCTHE TPYAHEE M JOPOXKE, YEM BaJl TOTO K€ HOMHUHAIBHOTO 3HAYEHUS, a XapaKTep MOCATKH
OTpe/ieNIsIeTCs HE 3HAYCHUSIMU pa3Mepa OJHOTO M3 COMpPIraeMbIX pa3MepoB, & Pa3HOCTHIO HX
pasmepoB. 'OCT 3325-85 pacnpocTpaHsieTcsi Ha MOCaJ0YHbIE TOBEPXHOCTH BAJIOB M OTBEPCTHUIMA
KOPITYCOB MO/ MOAMIUITHUKNA KaueHUsI, OTBEYAIOIINE CIETYIOIIUM TPEOOBaAHUSIM:

1- Bajsl cranbHBIE, CIUIONIHEIC WX MHOJIBIE TOJICTOCTEHHBIE, T.€. ¢ oTHOoIeHueM d/do <
1,25, rne d — auametp Bana, do — AuaMeTp OTBEPCTHUS B HEM.

2. Marepuan KOpmycoB — CTallb WU YyTYH.

3. Temnepatypa HarpeBa MOALIMITHUKOB Ipu padoTe — He Boime 100 °C.

Hasnauenue noneii Oonyckosé o0na e6ana u omeepcmus Kopnyca Hpu YCMAHOBKe
nOOWUNHUK08 KayeHus. Ha BBIOOp mOCaaKy MOANIMITHUKA KaueHUS BIMSIET TUII, KJIACC TOYHOCTH U
T€OMETPUUYECKHE pa3Mephl MOAIIUITHUKA, BUJT HATPYKEHUS KOJIbIIA TIOAMIUITHUKA KAaUE€HUS, PEKUM
ero pabotsl. PaccMOTpuM THMOBBIE CXEMbl MEXaHU3MOB U OCOOEHHOCTH pabOThI MOIIIUITHIUKOB B
Hux (Puc. 2).

[TepBas TunoBas cxema. BHyTpeHHHE KOJbIIa MOJIIUITHUKOB BPAIAIOTCS BMECTE C BAJIOM,
Hapy>KHBIE KOJIbI[a, YCTAHOBJICHHBIE B KOPITYCe, HEMOABMKHBI. PannansHas Harpy3ka P moctositHHa
0  BEJMYMHE W  HE  MEHSEeT  CBOEro  IOJIOKEHUS  OTHOCHUTEIBHO  KOpIIyca.
B »TOM ciiyuae BHyTpeHHEE KOJIBII0O BOCIPUHUMAET paJuaibHyI Harpy3ky P mocnemoBarenbHO
BCEH OKPY)XHOCTBIO JIOPOKKH KA4eHHUs, TaKOWM BHJ HarpyKeHHs KOJbIla HAa3bIBACTCSA
MUAPKYISIITHOHHBIM. HapyKHO€ KOJIBI0 MOIIIUITHUKA BOCIIPUHUMACT PaIdaIbHYI0 Harpy3Ky JIHIIIb
OTPAaHUYEHHBIM YYaCTKOM OKPYKHOCTH JIOPOKKH KA4CHHUS, TAaKOH XapakTep HarpyXeHHs KOJbIa
Ha3bIBACTCSI MECTHBIM. JlOpOKKM KadeHUsi BHYTPEHHUX KOJIEI[ MOIIMITHUKOB HW3HAITUBAIOTCS
pPaBHOMEPHO, a HAPYXHBIX — TOJBKO HA OTPAHUYCHHOM yyacTke. [Ipu Ha3HaueHUW MOCaTOK
MOAMIUITHUKOB KA4eHUsI CYIIECTBYET TIPABUIIO: KOJIbIAa, HMMEIONIME MECTHOE HarpyxeHue,
YCTaHABIMBAIOTCSI C BO3MOXKHOCTBIO HMX IPOBOPOTa C Ielbl0 OoJiee paBHOMEPHOrO H3HOCA
JOpOXKeK KadeHus. Eciu st KoybIla, KOTOPOE MCIBITHIBAET MECTHOE HArpyKeHHE, Ha3HA4YaroT
MOCaJKy C 3a30pOM, TO OCHOBHAsl OMACHOCTb JJIsl 3TOrO KOJIbIIA — YCKOPEHHBIM MU3HOC JOPOKKHU
KaueHHUsT B MeCTe JEWCTBUS Harpy3ku. OJHAKO ecium 3TO KOJbI0 HE 3aXaTo B OCEBOM
HANPaBIICHUU, TO IO JICHCTBHEM BHOpAIMM U TOTYKOB OHO MOCTENEHHO MPOBOPAYUBACTCS TIO
MOCAJOYHOM TOBEPXHOCTH, Oylarojaps 4YeMmMy H3HOC JOPOXKKH KauyeHUs MPOHCXOAUT Ooree
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PaBHOMEPHO I10 BCEH OKPY>KHOCTH KoJibLla. PekoMeHayeMble ocaiku i1 OJIIMITHUKOB KJIaCCOB
toudoctu 0 u 6 mpuBeaeHBI B Ta0M. 1.

Bropas Tunosas cxema. HapyxkHble Kojblla MOJIIMIIHUKOB BpPALLAIOTCA BMECTE C
3yO4aTblM KojecoM. BHyTpeHHHME Kousiblla MOALIMITHUKOB, I[OCaKEHHbIE HAa OCh, OCTAOTCA
HENOJIBUKHBIMU OTHOCUTENIBHO Kopliyca. PaguanbHas Harpyska P mocTosiHHaA MO BEIWYMHE U HE
MEHSET CBOEro IIOJOJKEHUS OTHOCHUTEIBHO Kopmyca. B 3ToM ciaydae HapyKHOE KOJbIO
BOCIIPUHHUMAET paJualbHyl0 Harpy3ky P mocienoBaTelbHO BCEM OKPYXKHOCTBIO JJOPOKKH
KaueHus, T.€. HUMEKT LUPKYJSLUOHHOE HArpy)keHHe. BHyTpeHHee KOJIbLO MOIIIMITHAKA
BOCIIPUHUMAET PaJUalbHYI0 HArpy3Ky JIMIIb OTPAaHUYEHHBIM YYacCTKOM OKPY)KHOCTH JOPOXKKHU
KaueHUs, T.€. IMEIOT MECTHOE HarpykeHue. /i Konbla, KOTOpOe UCIBITBIBACT LIUPKYIISILIUOHHOE
Harpy’k€Hue, Ha3HA4alT MO0caAKy ¢ HararoM. Hanuume 3a3opa Mexay UUPKYJISLUOHHO
Harpy>KeHHbIM KOJBLIOM M II0CaJOYHOM ITOBEPXHOCTBIO JETAJIM MOXKET IIPUBECTH K €ro
IIPOBOPAYMBAHUIO C IIPOCKAIb3bIBAHUEM IIOBEPXHOCTEMN, a CJIEJOBATEIBHO K Pa3BaJIbLIOBBIBAHUIO U
VCTUPAHUIO METalljla JETaJld, YTO HEJOIYCTUMO. PexoMeHnyemMble IOCaaKU AJIs IOJIIMUITHUKOB ()
1 6 KJIacCOB TOYHOCTH NpUBEEHbI B Ta0. 1.

Tperps THIOBas cxema. BHyTpeHHME KOblla IOMIIMITHUKOB BPAILAlOTC BMECTE € BAJIOM,
Hapy)XHbI€ KOJIbLIa, YCTAHOBJICHHbIE B KOpIlyce, — HENOJABMXHbI. Ha konbpna AelcTBYIOT /Be
panuanbHble HArpy3kd, OJHA IIOCTOSIHHA II0 BEJIMYMHE M 10 HamnpasieHutro P, napyrasg,
LEHTpoOeKHas, Bpallaloollascs BMecCTe C BajoM. PaBHonelcTByromas cui P u cosepiiaer
HNEpUOJIMYECKOe KoJieOaTeNbHOEe JBHKEHHE, CHUMMETPHUYHOE OTHOCUTEIBHO HAaIpaBJICHUS
neiictBust cwitbl P. Ha prc. 2 mITpuXoBBIMU JIMHUSIMH TIOKA3aHO MOCJIEIOBATEIBHOE TOJIO0KECHNE
SMIOPBl HArpyXXEHUs HApPYKHOIO KOJjblla MOAIUMIIHMKA HAa OTPAHMYEHHOM YYacTKE JOPOXKKH
KaueHHsi, KOTopasi CMeEIIaeTcs ClpaBa HaJeBO M MEHSAETCS 110 BEIUMYMHE, TaKOM pEeXUM
Harpy)kKeHusi KOJIbLla Ha3blBaeTcs KoseOaTeabHbIM. BHYTpeHHee KOJbIO BOCIPUHUMAET
CYMMAapHYIO paJHalibHyI0 Harpy3Ky I10CJIEI0BaTEIbHO BCEl OKPYKHOCTBIO TOPOKKU KaueHUs, T.€.
uMeeT LUPKYISIIMOHHOEe HarpykeHue. Ilocanku cienyer BbIOMpaTh TakK, YTOOBI KOJIEOATENBHO
Harpy’keHHoe (Kak MpaBUJIO, Bpallarolleecs) KOJIbIO MOJIIUIHUKA ObUIO CMOHTHPOBAHO C
HaTATOM, MCKJIIOYAIOIMM BO3MOXKHOCTh TNPOCKAJIb3bIBAaHUS ATOrO KOJbLA I10 CONPSAraeMoi
MOBEPXHOCTU Baja WM OTBEPCTHUS B Kopmyce. J[pyroe Kojablo TOTO e MOIIIUIIHUKA, €CIU OHO
Harpy>k€HO MECTHO, MOXXET OBITh MOCaXEHO C 3a30poM. Ilpu TakoMm codeTaHUM MOCATOK KOJell
OJIHOTO TOAIINIIHUKA YCTpaHSETCs OMNACHOCTh 3aKJIMHMBAHUS IIAPUKOB H3-3a YPE3MEPHOTO
YMEHBILIEHUS PAJUaIbHOIO 3a30pa.

Tabnuma 1. Ilocaaku IMApUKOBBIX M POJMKOBBIX PagHAlbHBIX U YHOPHO-PaAHAbHBIX
HOJIIIUITHUKOB KJ1accoB O u 6.

BHJI KOJIbIIA BUJI HATPYKEHUS PEKOMEHTYEMBIE TTOCATKHU

LO / n6, LO / m6, LO / k6, LO / js6
L6/ n6, L6/ m6, L6 /K6, L6/ js6

LO / js6, LO / k6, LO / g6, LO / f6

LHUPKYJSPHOE
BHYTPEHHEE KOJIbLIO, IIOCajJKa Ha

Bat MECTHO® L6/ js6, L6 / k6, L6 / g6, L6 / 6
KosiebarebHOe LO/js6, L6/ js6
LpKyApHOE N7 /10, M7 /10, K7 / 10, P7 / 10
HAPY)KHOE KOJNBLO, IOCAIKA B N7 /16, M7 /16, K7 /16, P7 /16
KOpITyC MECTHOE H7 /10, H7 /16
K0J1€e0aTenbHOE Js7/10,Js7 /16
pUMEUYaHHUS:

* PEKOMEHIYIOTCS TIPH OCEBOM PETryIUPOBKE KOJEL PagraIbHO-YIOPHBIX IIOAMIMITHUKOB
* IIPH PETYIHPYEMOM HAPYKHOM KOJIbIIE C MUPKYSAIIMOHHOM HArpy)KEHHEM paTruaabHO-YIOPHBIX
MO/IIIAITHUKOB peKoMeHayroTcs mocanaku JS7/10 u Js7/16

* Ta0JIMIIA JaHA B COKPAIICHUN
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YTouHEeHHBI BHIOOP MOCANOK C y4eTOM peXHMa paboThl U pa3MEpOB MOALIMIHHUKA
NPOM3BOJIUTCS B COOTBETCTBHM € pekoMeHaauusmu, npuseneHHbIMH B 'OCT 3325-85. Pexxum
pabotsl nogmunHuka kadenus no ['OCT 3325-85 xapakTepusyercsi pacue€THOH J0JATOBEYHOCTHIO
u ortHomeHnueM P/C, rae P—okBuBaneHTHass Harpy3ka (yCJIOBHasl TOCTOSIHHAs Harpyska,
o0ecrieunBaroIas TOT K€ CPOK CIYKObI MOAIIMITHUKA, KAKOW JOJDKEH OBITh B JACHCTBUTEIBHBIX
ycnoBusix); C — JaMHaMu4eckass TpY30MOAbEMHOCTh (TIOCTOSIHHAs pajauajibHas Harpyska,
COOTBETCTBYIOIAs] pACUETHOMY CPOKY CITYXkOBI):

nerkuit pexum padotet —  P/C < 0,07,

HOpMalbHBIN pexuM padoret — 0,07 < P/C <0,15;

TSDKEIBIN pexxuM pabotel —  P/C> 0,15.

PacueTHast 1OATOBEYHOCTh, COOTBETCTBYIOIIAs PEKUMAM PAOOTHI:

TsoKeaplii — oT 2500 mo 5000 4.
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HopMaiibHbIA — OT 5000 10 — 10000 u;

nerkuit —  OGosee 10000 u.

JIJis TOIIMITHUKOB HAauOOJIBIIYIO OMACHOCTh MPEACTABIISIOT TaKWE IMOTPEITHOCTH (POPMBL,
KaK KOHYCOOOpa3HOCTb M OBAJIbHOCTb, IOCKOJbKY HMEHHO O3TH MOTPEIIHOCTH HIPUBOIAT K
3HAUUTEIILHOMY TEpepaclpeiefieHUI0 paauaibHOrO 3a30pa (YMEHBIICHHIO €ro BIUIOTH 10
MOJIHOTO MCYE3HOBEHMSI B «HEONArOMPUATHBIX» cedeHHsX). Uem Bblle TpeOOBaHUSA K TOYHOCTHU
OTOp HAa MOJAIIUIHUKAX KAYeHWS W BBIIIC KIACC TOYHOCTH TMOMIIMITHUKOB, TEM JKECTdYe
TpeOOBaHUSI K TOYHOCTU (OPMBI COMPATaeMbIX C MOAIIMIHUKOM MoBepxHocTel. Tak s
MOBEPXHOCTEH, COMPSATAEMBIX C MOAIIUIHUKAMH KiaccoB TouyHocTH N, 0 u 6, momyck (opmbI
(TomycK HMJIMHAPUYHOCTU WJIM 3aMEHSIOLINE €ro JOMYCKH KPYIVIOCTH U Ipouis IpoA0IbHOrO
CeueHMs) JOJDKEH COCTaBIATh He Oonee 1/4 wactm pomycka pasmepa, Jis IOBEPXHOCTEH,
COMpSATaeMbIX C TMOJIIMITHUKAMH KJIacCOB TOYHOCTH 5 W 4.— He Oonee 1/8 wactu nomycka
pa3Mepa, a il IOBEPXHOCTEH, COMPATaeMbIX C MOIIIUITHUKAMH KJIacca TOYHOCTH 2, — He Oolee
1/16 momycka pa3mepa COOTBETCTBYIOIIEH moBepxHOCTU. ClenyeT OTMETUTh, YTO OTpaHUYEHUS,
HAJIO)KCHHBIE CTAaHIApPTOM Ha (POpPMY MOBEPXHOCTEH, COMPATAEMBIX C MOANIUITHUKAMHU, MOTYT HE
coBmaaath co cTaHmapTHeiMu jpomyckamu (opmbl mo ['OCT 24642-81. OpgHako MOXKHO
COTJIacOBaTh ATU TPEOOBaHHUS 3a CUET Y)KECTOUEHHUS «PACUETHBIX» JOMYCKOB JI0 OJIMKaWIINX
CTaH/JapTHBIX 3HAYECHUH, YCTAHOBICHHBIX B OOIIETEXHUYECKHUX CTaHIapTaXx.

Eme onna 0coOEHHOCTH MOAIIMITHUKOBBIX MOCAIOK 3aKJIOYAETCs B TOM, YTO CTaHIApT
NPEIbSABISET OMNpeleieHHbIe TpeOOBaHMUS HE TOJNbKO K LWJIMHAPUYECKHM IOBEPXHOCTSIM,
COMpPSATACMBIM C TIOJIIMITHUKAMH, HO WM K TPUBAJIOYHBIM IUIOCKOCTSM (OypTUKH BajloB H
3alJICYUKH KOPITYCOB), B KOTOpBIC YIHPAIOTCA TOPLBI HAPYKHOTO U BHYTPEHHETO KOJIell
MOAIMIUITHUKOB. Ha 3TH MOBEPXHOCTH B COOTBETCTBHMU CO CTAHJIAPTOM HA3HAYAIOTCA JOMYCKH
TOPLIOBOTO OMEHUS M BBICOTHBIE MTAPAMETPHI IIEPOXOBATOCTH MTOBEPXHOCTEH.

[IlepoxoBaTOCTh TMOCAIOYHBIX MOBEPXHOCTEH, COMPATAEMBIX C KOJIBIIAMHU IOIIIUITHUKA
JeTanei, 3aBUCUT OT AMaMeTpa M Kiacca TOYHOCTU MOAMUNHUKA. COOTBETCTBYIOIIUE 3HAYCHUS
napamMeTpoB Ra juisi mocaiouHbIX TOBEPXHOCTEN BaJIOB, OTBEPCTHI M TOPIIOB 3aIVIEYNKOB BaJIOB U
KOPITYCOB MpEACTaBIEHBI B Ta0I. 2.

Tabmuna 2
HoMuHanbHbIE THaMETPhI
Kiacesl TounoCTH
[Tocaounbie TOBEPXHOCTH 10 80 mm  80...500 Mmm
MTOIIUITHUKOB
Ra, MxMm
0 1,25 2.5
Bainos 6,5 0,63 1,25
4 0,32 0.63
0 . 0 1,25 2,5
TBEPCTUN KOPITYCOB 6.5.4 0.63 125
T 0 2,5 2,5
OpILIOB 3aIIEUYMKOB BaJIOB U KOPITYCOB 6.5.4 125 25

CranmapT HOpMHUPYET TaKKe TOPIIOBOE OMEHHUE 3aIUICYHKOB BAJIOB M OTBEPCTUH KOPITYCOB
¥ OTKJIOHEHHSI OT COOCHOCTH MOCAJOYHBIX MOBEPXHOCTEN MOIIUITHUKOB OTHOCUTENIBHO UX 00IIei
ocu. JlOMycKM COOCHOCTH MOXHO 3aMEHUTh JOMYyCKaMU paJAHalbHOTO OWEHHS TeX Ke
MOBEPXHOCTEH OTHOCHUTENBHO HX OOIIEH OcH, ¢ Y4eTOM TOro, YTO Ha Te K€ IMOBEPXHOCTH
00513aTeIbHO 3a/IAI0TCS TOMYCKHU IMHJIMHIPUIHOCTH, KOTOPhIE BMECTE C JOITYCKAMH PaTUuaIbHOTO
OMeHus OrPaHMYMBAIOT TAKKE 5K€ OTKJIOHEHUS, KaKHe OTPaHUYMBAIOT JOIYCKH COOCHOCTH.

YcnoBHOE 0003HAUYEHHE MTOJIIUITHAKA SBJISCTCS OYSHb IPOMO3JIKAM U COJIEPKHUT OOJIBIION
00beM MH(POPMALMU O MHOTHX CBOMCTBAaxX MOJIIMIHUKA. DTO 0003HAYEHHE COCTOUT U3 3HAKOB
OCHOBHOTO YCJIOBHOTO O0OO3HA4€HHs M 3HAKOB, 0003HAYAIOUINX JIOTOIHHUTEIbHBIE TPEOOBAHUS K
66



MOAIIHITHUKY. OcHOBHOE YCJIOBHOC 0003HaYeHNE INOAIIHUITHHUKA B 06H.[CM cjIydyac COACPIKUT
CIICIYIOIE MapaMeTphbl MOMMINIHUKA: Pa3MEPHYIO CEpHI0 (CEpHI0 TMAaMETPOB M HIMPHHBI) II0
I'OCT 3378; Tun u koHcTpykTuBHOE UcnonHenue no 'OCT 3395; nuamerp orBepctust. OCHOBHOE
yCIOBHOE  O0O3HaueHHE TMOAMIMITHUKA  XapaKTepU3yeT €ro  OCHOBHOE  HCIIOJIHEHHE.
I[OHOJIHI/ITCJIBHBIG JAaHHBIC O MOAINHUIIHHUKE COIACPIKAT CBCACHUA 00 OTJIMYHH €r0 OT OCHOBHOI'O
UCTIOJTHEHUS M PACIIONIaraloTCsl CIpaBa M ClieBa OT OCHOBHOTO YCIOBHOTO 0003HaueHus1. OCHOBHOE
YCJIOBHOC 0003HaYEHNE COCTOUT U3 CEMU 3HAKOB, XOTA B OTACJIBHBIX CJIIYYasdX B HCM MOKCET OBITE
ZIBa, TP WIH YETHIPE 3HAKA.

Tema 4. HopMupoBaH#ue TOYHOCTH BHYTPHIETAJIbHBIX Pa3MePHbIX CBsI3€il.
4.1 YrioBble pa3Mepsbl

JlJis yrioBBIX pa3MepoB, Tak K€ KaK U JMHEHHBIX, CYIIECTBYIOT PSAbl HOPMaIbHBIX yIJIOB.
OpHako B OTHOUIEHMM YIJIOB 3TO IOHSTHE HCIHOJB3YETCSI 3HAYUTENIBHO PEXeE, MOCKOJIbKY IpHU
pa3paboTKe 3JIEMEHTOB JIeTajeil ¢ YIIIOBBIMHU pa3MepaMy 3HAYeHHE yIiia 4acTo Mojiydaercs Ju0o
pacyeTHbIM IyTeM AJi1 OOeCIeueHusl ONpeAeaeHHbIX (PYHKUUN pa3pabaTbiBaeMOW KOHCTPYKLUHU
MeXaHHu3Ma, JIM0O Oompenensercs HEOOXOAUMBIM pACMOJIOKEHHEM (YHKIIMOHANIBHBIX Y3JIOB.
[ToaToMy JU1s1 YTIIOBBIX pa3MEpPOB PEXKE MPUXOTUTCS MOJIB30BATHCS MOHATUEM HOPMAJIbHOIO YIIa.
B oTHOIIEHUY YTIIOBBIX pa3MepOB TaKKE MCIOIB3YETCS OHIATHE JIOMYCKa, aHAJIOTHYHOE JAOMYCKY
Ha JIMHEHHBIA pa3mep. JlomyckoM yrila Ha3bIBAaeTCS Pa3HOCTh MEXKAY HAWOONBIIUM |
HAaUMEHBIIUM TMpeleldbHBIMU JOomyckaeMbiMu yriamu. Jlomyck yria oOo3nadaerca AT
(coxpalieHre OT aHIJIMHCKOTO BhIpakeHust Angle tolerance - yrioBoii 1oImyck).

[Ipy HOpPMHpPOBAHMM TOYHOCTH YIJIOBBIX pPa3MEpOB HE TPUMEHSAETCS MOHSTHE
«OTKJIOHEHHE», a IpelycMaTpUBAETCs, YTO JONYCK MOXET OBbIThb pPAaclOJIOXKEH I0-Pa3sHOMY
OTHOCUTEIIbHO HOMHUHAJILHOTO 3HaueHus yria. J[omyck MOXKeT OBbITh PACIOJIOKEH B ILUTFOCOBYIO
CTOpoHYy OT HoMmuHanbHOro yrna (+AT), wm B muHycoByto (-AT), win e CUMMETPUYHO
oTHOcUTeNbHO Hero (+AT/2). EctecTBeHHO, UTO B MEPBOM cilydae HHU)KHEE, a BO BTOPOM ciydae
BEpPXHEE OTKJIOHEHUS PaBHbBI HYJIIO, T.€. COOTBETCTBYIOT CIIy4asiM OTKJIOHEHUH Kak I OCHOBHOI'O
OTBEPCTHUS U OCHOBHOTO Bajia IPM HOPMUPOBAHUHU TOYHOCTH JINHEHHBIX Pa3MEPOB.

Oco0eHHOCTh M3TOTOBJICHUSI M W3MEPEHUS YIVIOBBIX PAa3MEPOB 3aKJIIOUAETCS B TOM, UTO
TOYHOCTh yIJIa B 3HAYUTEIBHON Mepe 3aBUCUT OT JUIMHBI CTOPOH, 00pa3yromux 3ToT yroia. U B
IpOLIECCe M3TOTOBJICHUS JIeTallel U MPU MX U3MEPEHUU YeM MEHbIIE JUIMHA CTOPOHBI yria, TeM
TPYZAHEE BBIIOJHUTH TOYHBIA Yrojl M TEM TPYIHEE €ro TOYHO M3MEpUTh. IIpu oueHb ATMHHBIX
CTOpOHAX YIJIOB MOSBIISIETCS UCKaKEHUE (OTKJIOHEHHE OT MPSMOM) JIMHUM, 00pa3yroIIuX YroJ.
Hcxons U3 3TUX 0COOEHHOCTEH YIIIOBBIX pa3MepoB, IPU HOPMUPOBAHUM TPeOOBaHUN K TOUYHOCTH
3Hau€HUE JIONMyCKa YIjla 3aJaeTcsl B 3aBUCHMOCTH OT JJIMHBI MEHBIIEH CTOPOHBI, 00pa3yromei
yroJl, a He OT 3Ha4€HUs1 HOMUHAJIBHOTO YIJIa.

3HaueHue yrjia MOKHO BBIPA3UTh Pa3HbIMU CIIOCOOAMH, MOATOMY IPH HOPMHPOBAHUU
TpeOOBaHUI K TOYHOCTU 3HAYEHMs JONMycka Bblpaxkaercss mno-pasHomy (I'OCT 2908-81) u
HCIIOJIb3YETCSI COOTBETCTBYIOIIEE 0003HAUEHHE YTIIa!

0. - HOMMHAJIBHBIN yroJ

e ATa - nomyck, BeIpaXeHHBIH B paluaHHOI Mepe, U COOTBETCTBYIOIIEE €My TOYHOE

3HAYEHHE B IPaJyCHON MeEDE;

e AT 'a - nomyck, BEIpaXXEHHBIN B TPalyCHOM Mepe, HO C OKPYTJIICHHBIM 3HaYEHUEM T10

CPAaBHEHHUIO C PaINaHHbIM BBIPAKEHUEM;
e ATh - gomyck, BeIpa)XeHHBIN B IMHEWHON Mepe IJTMHON OTpe3Ka Ha MEPIICHIUKYIISPE
K KOHIlY MEHBIIIEH CTOPOHBI yTJIa.

CBs13p MEXly IOIIYCKaMHU B YIJIOBBIX U JMHEWHBIX €JMHUIIAX BBIPAXKAETCS 3aBUCUMOCTBIO
ATh=ATa Li 10 3, rae ATh usmepsiercs B MM, AT - B Mkpan; Li — minHa.

I'OCT 8908-81 ycranoBiiensl 17 psigoB TOUHOCTH, HA3BAHHBIX CTENEHSMU TOYHOCTHU (C 1
no 17). Ilousitue «cremeHb TOYHOCTH» HUJCHTHUYHO MOHSATHIO «KBAJUTET», «KJIACC TOYHOCTHY.
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O0o03HaueHNEe TOYHOCTH MIPOU3BOAUTCS YKa3aHUEM YCJIOBHOI'O 0003HAUEHUs JOMYCKa Ha Yroi H
creneHu TouHocTH, Hampumep ATS, AT7. Psaawl 10mycKoB, T.e. pa3HOCTb MEXAY JOIYCKaMu
COCEIHUX CTeleHel, oOpa3oBaHbl ¢ momoulbio Ko3dpduuuenra 1,6, T.e. ecim HEoOX0AUMO
HOJIyYUTh JAONYCKH yria ans 18-ro KkBaauTeTa, KOTOPOro HET B CTaHJapTe, Hajao aonycku AT17
YMHOXUTb Ha 1,6, a ;u1s nonyuenust ATO nano nonycku ATI paznenurts Ha 1,6.

Haubonpmias mmHa croponsl yraa npussata 2500 MM, a mepBblii HHTEPBAI JJIMH CTOPOH
naercs 171t pazmepoB 10 10 MM Ge3 yka3aHMs HUD)KHETo Ipejena.

Hopmupoeanue mounocmu  KoHuueckux noeepxuocmei. Pa3meppl KOHYCOB MOIYT
3a7]aBaThCsl Pa3IUMYHbIMU criocobamu. KoHMueckue MOBEpXHOCTH XapaKTEPU3YIOTCS YEThIPbMS
ocHoBHbIMH mapamerpamu D, d, L u o. Tpu U3 HHUX HE3aBUCHMBIC, a YETBEPTHI MOXKHO
BBIUUCIUTH. JIMHEHHBIE pa3Mephl 3a7ar0Tcs AMaMETPOM OOJBLIOrO OCHOBaHUA D, auamerpom
MaJsioro ocHoBaHus d ¥ ATUHON KOHYca L, moa KoTopoil 0OBIYHO TOHUMAETCSl PACCTOSTHUE MEXTY
OCHOBaHUSIMU yCEYEHHOT'O KOHYCA.

VYrnoBble pa3Mepbl KOHYCa MOTYT YKa3bIBaThCSl HECKOJIBKMMH BapuaHTaMH. YTOJ KOHYca o
- Yroja Mexay oOpa3yloUMMU KOHyca B CEYEHUH KOHYCa IUIOCKOCTBIO, MIPOXOAAIIEH depe3 och
KoHyca. YacTto BMeCTO yria KOHyca YKa3blBae€TCs Yroj HAKJIOHA o/2, T.e. Yrol MeXIy
oOpasyroliel 1 0Cbl0 KOHYCa. YTJIbl KOHYCA U YKJIOHA 3a/1al0TCs B TpajycHOM Mepe. Jlonmyck yria
KOHyCa 3TO Pa3HOCTh MEXAY HAWOONBIIMM M HAWUMEHBIIUM MpPEICTbHBIMHU (JIOMyCKaeMBbIMH)
yriaMu KoHyca. Jlomyck yria KoHyca MOXET ObITh BbIpaK€H B YIJIOBBIX equHunax ATo wim
auHenHblx enuHunax Td. IIpu stom Td - nomyck, OTHOCSAIIMHCS TONBKO K YIIy KOHyca U
BBIPDAKCHHBI B JIMHEWHOM MeEpe KAaK Pa3HOCTh AUAMETPOB HAa 3aJaHHOM PACCTOSHHUHM MEXIY
CEUYEHHUSAMHU KOHYCa IUIOCKOCTAMHU, NEPIEHAUKYIIIPHBIMU K OCH KOHYCA.

J1J1st KOHYCOB JIOMYCK 3a/1a€TCA Yalle BCEro B 3aBUCUMOCTH OT JUTMHBI 00pa3yromieit. Korna
yrojl KoHyca HeOOJbIION (KOHYCHOCTh He Oonee 1:3, momyck 3aaaercst B 3aBUCUMOCTH OT JIJIMHbI
KOHYyca.

JUig CTaHIapTU30BaHHBIX KOHMYECKHX COEAMHEHUH pa3Mepbl KOHyCa YKa3bIBAaIOT Yalle
BCEro 4yepe3 IMOHATUE «KOHYCHOCTb». KonycHocTh C - OTHOIIEHHE pPAa3HOCTU JUAMETPOB
OO0JIBIIIOT0 ¥ MAJIOT0 OCHOBaHUS K jaiuHe KoHyca, T.e. C = (D - d) /L = 2 tg (o/2) . KonycHocTh
MOJKET OBITh 33JJaHa U KaK OTHOIIEHHE Pa3HOCTU JUAMETPOB JIFOOBIX JBYX MOMEPEUYHbIX CEUEHUH K
PacCTOSTHUIO MEXly STUMHU CEUCHUSIMHU.

Pa3mepbl KOHWYECKUX MOBEPXHOCTEN JieTalell T0JKHBI COOTBETCTBOBATh OJJHOMY M3 PSJIOB
HOpMaJIbHBIX KOHYcHOcTe#l oOmiero HazHaueHus no ['OCT 8593-81. Ilomumo KoHycHOCTEH
o011ero Ha3HaYeHMs JOMyCKaeTCsl MPUMEHEHHE KOHYCHOCTEH clieluanbHOro Ha3HaueHus. K Huwm,
HaIpUMep, OTHOCATCS KOHYChl HHCTPYMEHTOB:

1) unctpymenTanbHbie KOHYCHI Mop3e 0; 1; 2; 3; 4; 5; 6;

2) KOHYCBl HHCTPYMEHTOB IIpH pa3Mepax MeHble Mop3e 1 ¢ KoHycHOCTbIO 1:24;

3) metpudeckue kKoHycsl 4; 6; 80; 100; 120; 160; 200;

4) uactpyMeHTanbHbIe YKOpoueHHbIe B7; B10; B12; B16; B18; B22; B24; B32; B45;

5) KOHYCBI IIMUH/IETEH U ONPaBOK (Ppe3epHBIX CTAHKOB (KOHYCHOCTD 7:24).

Kak BUAHO, KOHYCHOCTb MOKET YKa3blBaTbcid B BHJEe oTHomeHus tuma 1:X, rae X -
paccTosiHuE MEXIy MONEepEeYHbIMU CEUEHUSMU KOHYCa, pa3HOCTh JAMAMETPOB KOTOPBHIX paBHa |
MM. DTO CJIelaHO JUIsl TOTO, YTOOBI BBIpa)KaTh KOHYCHOCTb OTHOIIIEHHEM LIEJbIX YHCEN, a TaKXke
Uit ynoOcTBa usMepenus. Hanpumep, 1s1 METpUYeCKUX KOHYCOB, Y KOTOPBIX YTOJI KOHYCa paBeH
2°5I'51,1", xoHycHOCTH BbIpaxaercsd Kak 1:20, T.e. gBa c€4EHMs C Pa3HOCTHIO AMAMETPOB 1 MM
OTCTOAT JIPYr OT Apyra Ha 20 MM.

B MammHOCTpOeHUH MHUPOKO MPUMEHSIOTCS] KOHYCBI IT0J1 HA3BaHUEM «KOHYC Mop3e» ¢
HoMmepamu oT 0 (Hysb) 10 6. Hanbounpime nuaMeTpsl y 3TUX KOHYCOB MPUOIU3UTENBHO OT 9 MM
(Mop3e 0) no 60 mm (Mop3e 6), a yriibl KOHyCa, XOTS U HE OJJUHAKOBBI Y BCEX HOMEPOB KOHYCOB,
HO OJTM3KH K yriy 3°.

B cootBercTBuu ¢ I'OCT 25307-82 Cuctema JOMyCKOB U MOCAIO0K JUIs1 KOHUUECKUX
COCTUHEHUN.
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Konnueckoe coerHeHNE XapaKTepru3yeTcss KOHMYIECKOM MOCaIKoi U 0a30pacCTOSTHHEM
coeauHeHus. B 3aBucuMocTy OT criocoba (huKcaruy B3aMHOTO OCEBOT'O TOJI0KEHUST HAPYKHOTO
¥ BHYTPEHHET0 KOHYCOB IOCA/IKH MOPa3IesoTCs Ha:

- [Tocanku ¢ ukcanmei myTeM COBMEIICHUS KOHCTPYKTUBHBIX AJIEMEHTOB COMPSITaeMbIX
KOHYCOB: IIPH 3TOM CIIOCO0€ (PUKCAIIUU BO3MOKHO MOJIy4€HHE TTOCAI0K C 3a30pOM, NMEPEXOAHBIX U
¢ Harsrom (Puc.).
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- Ilocanxu ¢ ¢uxcarueil o 3aJaHHOMY OCEBOMY PAacCTOSHUIO Zpf MEXK Y 0a30BBIMH
IUIOCKOCTSIMH CONPATaeMbIX KOHYCOB; IIPH 3TOM CrIoco0e (pUKcaluy BO3MOXKHO MOJIy4eHHe
MIO0CAJIOK C 3a30pOM, NEPEXOAHBIX U ¢ HaTarom (Puc.).

P, & Mearradase
sty ¢ ¥ -
o POLITAR Npapmvay SANPE

ll:l E

| .
| &
~&
-\""\-.._\_\_ __l_ STy Pyt

ErT]

=1
—
s

- Ilocanku ¢ ¢ukcanuei mo 3a1laHHOMY OCEBOMY CMEIIEHHIO E,, conpsaraeMbIx KOHYCOB
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OT UX HAYaJIbHOTO MOJIOKEHMSI; ITPU ITOM CIIoco0e (PUKCcaui BO3MOKHO MOJTYyYEHHE TOCAI0K C
3a30poM u HaTsAroM (Puc.).

a) Mocaawa ¢ 3azopom Gy TMocapxa € WaTaran

f 4
I
— =

1 - KOHEeYHOE TIOJIOKEHHUE; 2 - Ha4aIbHOE MOJIOKEHUE; 3 - HapYKHBII KOHYC; 4 -
BHYTPCHHUH KOHYC

- Ilocanku ¢ ¢pukcanuei o 3aJaHHOMY YCHIIMIO 3alIpeccoBKH Fs, mpuiiaraemomMy B
HAYaIBHOM I0JIOKEHUH COTIPSTAaeMBbIX KOHYCOB; IIPH 3TOM CIIOc00€ (PUKCANU BO3MOKHO
HoJTy4eHHe Mocaaok ¢ Hatsirom (Puc.).

1 - KoHEeUHOE TOJIOKEeHHE; 2 - HaYaJIbHOE TIOJI0KEHNE; 3 - HApYKHBIA KOHYC; 4 -
BHYTPEHHUH KOHYC

J1J1s1 KOHYCOB yCTaHABIMBAIOTCS CIIEIYIOIINE BHUIBI JIOMTYCKOB:

JIOMYCK TMaMeTpa KOHyca;
JIONYCK yIila KOHYCa;
J0MycKH (hOpMBI KOHYCAa;
® JIONMYCK KPYIJIOCTU M JIOMYCK MPSIMOJIMHEHHOCTH 00pa3yromei.

Y cTaHaBIMBAIOTCS [Ba CIOCO0a HOPMHUPOBAHMUS JIOITYCKOB KOHYCOB.

Crioco6 1 - coBMecTHOE HOPMUPOBAHKE BCEX BUIOB JIOITYCKOB JOMTYCKOM T p JUaMeTpa
KOHYca B II000M ceueHnu. Jlomyck ty ompeensier mose 10Mmycka KOHyca, OTpAaHHYCHHOE ABYMSI
npeeNbHBIMU KOHYCaMU, MEX/1y KOTOPBIMH JIOJKHBI HAXOJUTHCS BCE TOUKU pPeaTbHOM
MIOBEPXHOCTH KOHYCA, M OTPAHUYMBAET HE TOJIHKO OTKJIOHEHHUS JUaMETPa, HO U OTKIIOHEHUS yria
u popmsl konyca (Puc.).
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1 - peanbHas MOBEPXHOCTH; 2 - TIOJIC JOMYCKa KOHYCa; 3 - HAMOOIBIINI MpeIeIbHbII
KOHYC; 4 - HAUMEHBIINN IPEIEIbHBINA KOHYC

[Tpu HEOOXOAUMOCTH TOMYCK Tp MOXKET OBITH JTOTIOJTHEH 0oJiee Y3KMMHU JIOTYCKaMHU yTiia u
(bopMBI KOHYCa; IPH ATOM BCE TOYKH PEATbHOM MMOBEPXHOCTH KOHYCA TAKXKE TOJDKHBI HAXOAUTHCS
B TI0JI€ JIONTyCKa OTPAaHUYCHHOM JIBYMS IIPEICTbHBIMU KOHYCaMHU.

Crioco0 2 - pa3aenbHoe HOPMHPOBAHUE KAXKIOTO BUJIA JIOIYCKOB; IOMyCKa T ps IMaMeTpa
KOHYca B 33JJaHHOM cedcHuH, fAomycka AT yria koHyca, 1omycka Tgr KpYTrJIOCTH U
norycka T MPSMOJIMHEHHOCTH 00pa3yrolieii KoHyca.

B nocaznkax ¢ gukcanueii mo KOHCTPYKTHBHBIM 3JIEMEHTAM U 110 33IaHHOMY OCEBOMY
PACCTOSIHUIO MEX Ty 0a30BBIMHU TUIOCKOCTSIMH CONPSTAEMBIX KOHYCOB JIOITYCKH KOHYCOB
IPEIIOYTUTEIIEHO HOPMUPOBATh ciocoOoM 1. B 3THX mocaakax BeJIMYMHBI 3a30POB MJIH HATSATOB
3aBUCST OT MPECIIbHBIX OTKJIOHESHUH THAMETPOB COIPSTaeMbIX KOHYCOB. OTKJIOHEHUS yIiia U
(GopMbI KOHYCA BIHMSIFOT HA HEPABHOMEPHOCTh 3a30POB MJIM HATATOB, & TAKXKE HA JJIMHY KOHTAKTa
U TIpA HEOOXOJUMOCTH CMOTYT OTPAHHYUBATHCS JOMOJIHUTEIBHBIMU JIOyCKaMu yriia Kornyca AT
u ¢hopMbl kKoHyca Teg 1 TE O6oree y3KUMH, YeM JOMYCK Tp.

B mocankax ¢ ¢ukcarueit mo 3aJaHHOMY OCEBOMY CMEIICHHUIO CONPSTaeMbIX KOHYCOB OT
UX Ha4aJIbHOTO TOJI0KEHUS MK TI0 33JaHHOMY YCUJIMIO 3alIPECCOBKH JIOMYCKH KOHYCOB
MPEIOYTUTEIIFHO HOPMHUPOBATE CIIOco00M 2. B 3THX mocaikax BEIMYUHBI 3a30POB HIIH HATSITOB
OTIPEICIISAIOTCS, B OCHOBHOM, YCIIOBUSIMU cOOpKU. Ha HepaBHOMEPHOCTH 3a30POB WU HATATOB U
Ha JUTMHY KOHTaKTa OKAa3bIBAIOT BIIMSHUE TOJHKO JIOMYCKH yTiia i (GOpMBI KOHYCA, a IOMYCKH
JTUaMeTpa BIMSIIOT Ha 0a30pacCTOSTHUE COSTUHEHUSI.

JloImyCcKu HeconpsraeMbIX KOHYCOB IIPEIOYTUTEIIEHO HOPMHPOBATH CIIOCOO0M 2.

Tabmmia
BuyrpeHnHue
KBanuret Hapy:xHble KOHYCBI yIp
KOHYCBI
H-|(-) A OCHOBHBIE OTKJIOHEHUSI
D WU

TDSdefghjskmnprstuszJSN
Ilons gomyckos

01 hol* js01* HO1* Js01*
0 ho*  js0* 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 k5 m5 n5 p5 r5 s5 H5  Jsb*
6 f6 g6 h6e js6 k6 m6 n6 p6 r6 s6 t6 H6  Js6*
7 e7 f7 h7 js7 k7 m7 n7 s7 u7 H7  Js7*
8 d8 e8 f8 h8 js8** k8** u8 x8 z8 H8 Js8*
9 d9 e9 f9 h9  js9** KkO** H9 Js9** NO9**
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10
11
12
13
14
15
16
17

h10%*js10%* K10**
h11%*jsl1** K11**
h12%* j12%* k12**
h13* js13*
h14* js14*
h15* js15
h16* js16
hi7* jsl7

* - mons JOITYCKOB, HC MP€AHA3HAUYCHHBIC JJIA ITOCAZ0K.
** - mons AOIIYCKOB, NPEAHA3HAYCHHBIC, KaK IIPAaBHUJIO, TOJIBKO IJII KOHHUYCCKUX IMOCAaZ0K C
(bHKC&HHeﬁ I10 3aIJaHHOMY OCEBOMY CMEIICHHUIO COIIPATra€MbIX KOHYCOB OT MX HA4YaJIbHOI'O

NOJIOKEHHS WIN 110 33JAHHOMY YCHJIUIO 3aIIPECCOBKH.

[Tpumeyvanus:
1. Paaer mosield AOMTyCKOB, MPUBEACHHBIC B TA0J. 1, SBISIOTCS OTPaHUYCHUEM PSIJIOB TIOJICH
nonyckoB U3 'OCT 25347-82 u 1onoJHUTENRHO K HEMY coaepikar noss gonyckoB K8 , K12 u

N10, N12.

H10**Js10**N10**
HI1#** Jg11* N11**
HI12*% Jg12* N12**
H13* Js13*
H14* Js14*
H15* Js15*
H16* Js16*
H17* Js17*

2. JIns BHYTPEHHHX KOHYCOB C HOMMHAJIbHBIMH JUAMETPaMU 10 3 MM BMECTO IoJel JomyckoB N9
? N12 nosmkHBI IPUMEHSTHCS COOTBETCTBEHHO Mot JomyckoB K9 , K12.

Tabnuma MaTepBan

Hapy’KHBIX KOHYCOB

muametpoB D win Dg, MM k8 k9
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Ho 3
CB.3
10 6
CB. 6
o 10
Cs. 10
o 18
Cs. 18
1o 30
Cs. 30
10 50
Cs. 50
10 80
Cs. 80
mo 120
Cs. 120
10 180
Cs. 180
10 250
Cs. 250
o 315

+14  +25
0 0
+18 +30
0 0
+22 +36
0 0
+27 +43
0 0
+33 452
0 0
+39 462
0 0
+46  +74
0 0
+54  +87
0 0
+63 +100
0 0
+72  +115
0 0
+81 +130

[Tonsa nonyckos

k10 K11
+40  +60
0 0
+48  +75
0 0
+58  +90
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

HpeI[eJII)HI)IG OTKJIOHCHHA, MKM

0
-25

o* 0O* 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

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

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

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

* [IpenenbHBIE OTKIOHEHUS TPUBEICHBI JUIS ToJIeH nomyckoB cootBercTBeHHO K10, K11, K12.

4.2 TouyHocTh (HOPMBI OTACIBHBIX TTOBEPXHOCTEH neranu [6.7.2, 6.1.5, rn. 4.4, 4.7]

Bruanue omxnonenuii popmul u pacnonodicenuss NO8epxXHocmeti Ha Kayecmeo uzoenuil

TouyHOCTH TEOMETPUYECKUX NTAPAMETPOB AETAJIEN XapaKTEPU3YETCsl HE TOIBKO TOUHOCTHIO
pa3sMepoB €€ 3JIEMEHTOB, HO U TOYHOCTBIO (JOPMBbI M B3aHUMHOT'O PACIIOIOKEHHUS [TOBEPXHOCTEH.
OTtxioHeHus: GOPMBI U PACTIOTIOKEHHS MOBEPXHOCTEH BO3HUKAIOT B Ipoliecce 00pabOTKH aeTamei
U3-32 HETOYHOCTH U JeQOopMaluu CTaHKa, WHCTPYMEHTa M MNpUCHOCOONeHus; aedopmanuu
00pabaThIBAEMOr0 H3/ENHsI; HEPAaBHOMEPHOCTH IPUIYyCKa Ha 0OpabOTKy; HEOIHOPOIHOCTH
MarepHasa 3aroTOBKH U T.II.

B DNOIBWXKHBIX COEAUHEHMSIX 3TU  OTKJIOHEHMsS] IPHUBOJAT K  YMEHBIICHUIO
U3HOCOCTOMKOCTH JeTanell BCJEJICTBHE IOBBIIEHHOTO YJEIbHOIO JaBJIEHHUS Ha BBICTYNAX
HEPOBHOCTEW, K HapyLIEHUIO IUIABHOCTH XO0Ja, IIyMy M T.J. B HENOIBMKHBIX COEJUHEHUSX
OTKJIOHEHUSI (OPMBI U PACHOJOKECHHS TTOBEPXHOCTEH BBI3BIBAIOT HEPABHOMEPHOCTH HATATA,
BCJIEJICTBUE YEro CHWXKAIOTCA IPOYHOCTh COCIUHEHHS, TIEPMETHYHOCTh U  TOYHOCTb
HEHTPUPOBaHUA. B cOOpKax 3TH NOTPENIHOCTH MPUBOASAT K TOTPEIIHOCTAM 0a3UpOBaHUS JIETaCH
Jpyr OTHOCUTEIBHO JIpyra, fedopManusM, HEpaBHOMEPHBIM 3a30paM, YTO BbI3bIBAET HAPYIICHUS
HOpMaJIbHON pabOThI OT/ENbHBIX Y3JI0B M MEXaHHU3Ma B 1I€JIOM; HallpUMep, MOJIIUITHUKY KaueHUs
BECbMa YYBCTBUTENIbHBI K OTKJIOHEHMSIM (DOPMBI M B3aMMHOI'O PACIOJIOKEHHs IOCAI0OYHBIX
ITOBEPXHOCTEHN.

OtkinoHeHuss (OpPMBI M PACIOJIOKEHUS] TOBEPXHOCTEH CHMXKAIOT TEXHOJIOTUYECKHE
nokasarenu usfenuid. Tak, OHM CYIIECTBEHHO BIJIMAIOT HAa TOYHOCTb U TPYJOEMKOCTb COOPKH U
HOBBIIAIOT 00BEM MPUTOHOYHBIX ONEpaluid, CHUKAIT TOYHOCTh MU3MEPEHHUs Pa3MepoB, BIUSIOT
Ha TOYHOCTh 0a3UpOBaHUS JETAIM NIPU U3TOTOBJIEHUU U KOHTPOJIE.

Jonycku (opMbl M pPacHoOiOKEHUs MOBEPXHOCTEH pPETIaMEHTUPYIOTCS CIEAYIOUIMMHU
CTaHJapTaMH.

I'OCT 24642-81. Jlomycku (GopMbl U pacroyioskeHust noBepxHocTeil. OCHOBHbIE TEPMUHBI
U OIIpEJEIICHHUSL.

I'OCT 24643-81. YncnoBsle 3Ha4€HUS OTKIOHEHHH (YOPMBI U B3aUMHOTI'O ITOJIOXKEHUS.

I'OCT 25069-81. Heyka3zannble 1omycku (JOpMBI U pacTiONIOKESHUS TOBEPXHOCTEHA.

I'OCT 2.308-79. VYkazaHue Ha ueprexax JOMYyCKOB (OPMBI M PACHOJIOKEHHS
MTOBEPXHOCTEN.

OcHosHbie nonamus

[Ipu ananuse TOYHOCTH (OPMBI U OTHOCHUTEIHHOTO PACIONIOKEHHS 3JIEMEHTOB JeTajel
orepupytot crieayrommmu nousatusvu (IOCT24642-81).

HomuHanbHasi MOBEPXHOCTh - WjEalbHas MOBEPXHOCTb, pa3Mepbl M (opMa KOTOPOi
COOTBETCTBYIOT 3a/laHHBIM HOMUHAJIBHBIM pa3MepaM U HOMUHAIbHOU (opMe.

PeanpHast mOBEPXHOCTH - NMOBEPXHOCTh, OIPaHMYMBAIOIIAS JETAb U OTAENAIOIIAs €€ OT
OKPYKAaIOIIEeH Cpebl.

[Ipopunp - 5MHUS TepeceueHUs MOBEPXHOCTH C IUIOCKOCTBIO WM C 3aJaHHOM
MOBEPXHOCTHIO (CYHIECTBYIOT MOHSTHS PEalTbHOrO0 M HOMHUHAIBHOTO Npoduiei, aHalOrMyHbIe
MOHSTHUSM HOMUHAJIBHOM U PEaIbHOM MOBEPXHOCTEN).
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HopMmupyewmsiii ydactok L - ydyacTOK NMOBEPXHOCTH WIM JMHHMH, K KOTOPOMY OTHOCHUTCS
JOTTYCK (hOPMBI, TOMYCK PAcIoIOKEHUS UIIM COOTBETCTBYIOIIEE OTKIOHEeHHEe. Eciiin HopMupyeMblii
y4acTOK HE 3aJaH, TO [JOIYCK WIH OTKJIOHEHHE OTHOCUTCS KO BCEHl paccMaTpuBaeMoil
MOBEPXHOCTU WJIM JUJIMHE paccMaTpUBaeMOro 3jeMeHTa. EciM pacnosiokeHue HOPMUPYEMOTO
y4dacTKa He 3aJ]aHO, TO OH MOXKET 3aHUMATh JIF000€ pacioioKEHUE B IIPEJIEIaxX BCErO 3JIEMEHTA.

—_ Bbazosan ook
PeansHas NoeepxHOCT —

OmunoHeHue om Basoswill yunuxdp

uunuHdpudHocmu EFZ T

OmumoHeHue om
coocHocmu EFC

___ [punezawowud yunuxdp

HomuramsHbid uunuHdp

/| A T
ll\i\&__ -'

Pucynok 1

[Ipuneraromass TOBEPXHOCTh - TIOBEPXHOCTh, HUMeOmas (GopMy HOMHHAIBHOU
IIOBEPXHOCTH, COIPUKACAIOLIAACS C PEAIBbHOM MOBEPXHOCTBIO U PACIONOKEHHAsI BHE MaTepuaia
JIeTalld TaK, YTOObl OTKJIOHEHHE OT Hee HauloJiee YAaJleHHOM TOYKHM PEeaJbHOM MOBEPXHOCTU B
Ipeienax HOpMUPYEMOTo y4acTKa UMEJI0 MUHUMAJIbHOE 3HAaYCHHUE.

[Ipuneratomass NOBEPXHOCTh INPUMEHSETCS B KayecTBE 0a30BOM IpHU oONpeaeseHUun
OTKJIOHEHUII (opMbl U pacnosiokeHus. BmecTo mnpuieramoomero 3neMeHTa Jid OLEHKH
OTKJIOHEHUH (OPMBI WIIM PACIIONIOKEHHs JIOMYCKAeTCs HCIOJIb30BaTh B KadecTBe 0a30BOTO
JJIEMEHTa CPEAHHUH DIIEMEHT, UMEIOIUI HOMHHAIbHYIO (OpPMY M TPOBEICHHBI METOI0M
HAaUMEHBIIUX KBaJpaToB IO OTHOLIEHUIO K peanbHOMYy. ba3za - snemeHT aeranu (uiau
BBITOJIHAIOLIEE Ty K€ (YHKIMIO COYETaHHWE DJIEMEHTOB), MO0 OTHOLIEHHIO K KOTOPBIM 3a/laeTcs
JIOTIYCK PacHOJIOKEHUsI WM CyMMapHbIH JOMYCK (OpPMBI U PaACHOJIOKEHHUs PacCMaTpUBAEMOTO
DIIEMEHTA, a TAKXKE ONPEAEIAIOTCS COOTBETCTBYIOINE OTKIIOHEHHS.

Omxnonenuss u OONYcKu ghopmol

OtknonenueM ¢opmel EF HaspiBaeTcst oTkiioHeHHe (OPMBI peasbHOTO AJIEMEHTa OT
HOMUHAJIBHOW (POPMBI, OlleHHBaeMoe HauOOJBIINM PACCTOSHUEM OT TOYEK PEANbHOrO 3JIeMEHTa
0 HOpMaJIM K IMpWIErallieMy 3jeMeHTy. HepoBHOCTH, OTHOCAIIMECS K IIEPOXOBATOCTH
MOBEPXHOCTH, B OTKJIOHEHUs (GOpMbI He BKIOYaroTcsa. [Ipm u3mepeHuun (OpMbl BIHMSHHE
[IEpOXOBATOCTH, KaK MPABUJIO, YCTPAHSIETCS 3a CUET IPUMEHEHHSI IOCTAaTOYHO OOJIBIIOrO pajnyca
U3MEPUTENILHOTO0 HakoHeuHuKa. Jlomyckom ¢opmbel TF Ha3piBaeTcs HambOoblee JTOIMycKaeMoe
3HaYeHHE OTKJIOHEHUS (POPMBI.

Buowi donyckos ghopmui

Ta6muma 1. Buasl nomyckoB, ux o003HadeHUE U N300payKeHNE Ha YepTekKax

Ne Bun nomycka u ero o6o3nauenue mo FOCT 24642-81 zzgfggzmm Ha
1 |momyck nuunuHAPUYHOCTH |FZ /O"‘
2 momyck kpyrioctu TFK O

JOMYCK  TPOMHIS  TPOJOIBHOIO  CEYCHHS  IHJIMHAPUYCCKON —

3 nosepxHoctu [FP
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4  |momyck miockoctHocTu TFE yavj

S |momyck npsiMosinHenHocTH TFL

UwrcnoBbie 3HAUCHUS JIOMYCKOB B 3aBUCUMOCTHU OT CTETICHH TOYHOCTH npuBeneHsl B [OCT
24643-81. Bp1OOp JDOMYCKOB 3aBHCHT OT KOHCTPYKTHMBHBIX M TEXHOJOTHYECKUX TPEOOBAHHM H,
KpOME TOro, CBs3aH C JIOMYCKOM pa3mepa. Ilome pomycka pasMepa Ui COIpPSTaeMbIX
MIOBEPXHOCTEH OrpaHMYMBACT TAK)KE M JIIOObIC OTKIOHEHUS (POpMBbI Ha JUMHE coenuHeHus. Hu
OJIHO W3 OTKJOHEHUH (OpMBI HE MOKET MPEBBICHTH JOMycka pasmepa. Jlomycku ¢opmsl
HA3HAYAIOT TOJIBKO B TE€X CIIyYasix, KOT/la OHU JIOJDKHBI ObITh MEHBIIIE JIOITyCKa pa3mepa.

Ta6muma 3. [Tpumepbl HaHeceHUs T0TyCcKOB GhopMbl U pacnoiiokenus Ha yeptexe mo ['OCT 2.308
-79

pUMEp HAHECEHUs JOIYyCKa Ha YepTexe
nol'OCT 2.308 - 79

JA0IMYCK 1 OTKIIOHCHUC OT MUJIMHAPUIHOCTHU

I/1306pa)KCHI/Ie A0ITYCKa 1 OTKIIOHCHUA

£ 0.01 7 B _ Mpunezawowud yunurdp

¥ ) T
Fi _ PeanbHad nosepxHOCTE

I w—— 4

Y ' l\ CMINOHEALE OM LUTURIDLYHO S

r i
A L EFZ < 0.01
[ |
Honyer qunusdpussrocmu TFZ = 0.07
JOIMYCK U OTKIIOHCHUC OT KPYTJIOCTHU
- L _—
O 001 I —___ {lpumeaacuul qunuRdp
! ) F~}-—_FE8MLHER NOBEPXHOCTIL
i
. _“_ - : r ; _1\ CIMATOHSALE 0T LWTUHODLSHOCTIL
1 ) EFZ 2001

=S
i
\ Tomyer yumusdoudsocmu TFZ = 0.07

JAOIMYCK U OTKJIOHCHUC HpO(I)I/IJ'IH IpOAOJIBHOI'O CCUCHUA

Mpunsaaowud npouns OTiTCHEHLE O MPOCHUTA

o

" ﬁ_ ApodoneHo20 ceYerur EFK < 0.0

=[0.07]
Y

ey Homvck apoghund npodonbeHoes

N
/;W\L//é lr' cedgrus TRK =007
\\

e - Homver apoghung npodambHaa0

cederud TRK = 0.07
L HKRPeeanan [OREHOCTIE

JAO0IMYCK U OTKIIOHCHUC OT IJIOCKOCHOCTH
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lDUMS2EKLLYES MNDCKOCIME Homyck anocrocmdocmu TFE = 0.07

T R T L A S A T T

7 [0.07/100x200]
|

|
]

‘A' ......................................
. L
,F.r‘-.._ i

7L

ji,\\ommwe.we OIT1 AGCROCMIHOCTIL
EFE=0.01

JOITYCK 1 OTKJIIOHCHHUE OT HpﬂMOJ’II/IHeI‘/’IHOCTI/I

Honycx npasonureinocmy TFL = 0.07

\

MpuneasiowWas NoaWaR

OMANOHEHUES O MEAMOTL-
Heurocmu EFL < 0.07

[Ipumepsl Ha3HaueHUS JOMYCKOB (HOPMBI, PEKOMEHAYyEeMble CTEIeHH TOYHOCTU U
COOTBETCTBYIOIIINE UM CTIOCOOBI 00pa0OTKH yKa3aHbl B TAOIUIIE .

OmxnoneHus u 0ONYcKU pacnonodceHus nosepxHocmeli

OTtkioHeHueM pacnojiokeHuss EP HaspiBaeTcs OTKIIOHEHHME pPEaIbHOrO PacIONIOKEHUS
paccMaTpuBaEeMoOro »JJ€MEHTa OT €ero HOMHHAaJIbHOro pacmoioxeHus. [log HOMUHAIBHBIM
MOHUMAETCS  PACIOJIOKEHUE, ONpeAeNsieMOe HOMHUHAIBHBIMA JIUHEWHBIMA W YIJIOBBIMH
pasmepamu. JlJii OLIEHKM TOYHOCTH PACIHOJIOXKEHUs IMOBEPXHOCTEH, Kak IMpPaBUJIO, HA3HAYaIOT
0a3bl. JlomycKOM pacrioioKeHusT Ha3bIBAeTCs TPeIesl, OTPaHUYMBAIONINNA JOIyCKaeMoe 3HaUeHHEe
OTKJIOHEHUS PACIOI0KEHUs TOBEPXHOCTEH.

[Tone momycka pacmnosoxxeHust TP - 006iacTh B MPOCTPAHCTBE WM 3aJaHHOM TIJIOCKOCTH,
BHYTPU KOTOPOH JIOJKEH HaXOIUThCS MPUJIETAIOIIUNA 3JIEMEHT WM OCh, LEHTP, IMJIOCKOCTb
CUMMETPHHU B TpeJieiax HOPMUPYEMOTO yJacTKa, IIHUpUHA WU JAUAMETP KOTOPOH OmpenenseTcs
3HaYeHHEM JIONyCKa, a pacllOJIOKEHHE OTHOCUTENBbHO 0a3 — HOMMHAIBHBIM PACHOJIOKEHHUEM
paccMaTpuBaeMoro dJIEMEHTA.

Buowt oonycxoe pacnonoscenus

B Tabnuie nmpuBeneHbl JOMYCKH, OTPaHUYUBAIONINE OTKIOHEHUS PACIONIOKEHUS MEXKIY
HATUHAPUYECKUMH U TNIOCKUMH TTOBEPXHOCTSAMU. OlLIEHKA BEJIMUMHBI OTKJIOHSHHS PACTIOIOKEHUS
MPOU3BOJUTCS MO PACIOJOKEHUIO NpPUIIETalolIell MOBEPXHOCTH, MPOBEICHHOW K peaTbHOMI
MOBEPXHOCTH; TaKUM OOpa30M HCKIIOUAIOTCS M3 PAcCMOTpeHHs OTKIoHEeHHs (opmbl. B rpade
[Ipumeuanus (cMm. Tabn.) yka3aHbl JOMYCKH, KOTOpPbIE MOTYT Ha3HAdaTbCsA JHUOO B PaUyCHOM,
aub0 B IHMaMETpaIbHOM BBIpaKEHHIX. [Ipy HaHeCceHWM JTHX JIOMYCKOB HAa YepTEeX,axX CIeayeT
YKa3bIBaTh COOTBETCTBYIOIIUIM 3HAK MEPE] YMCIOBBIM 3HAYEHUEM Jonycka. YncIoBble 3HAYEHUS
JIOTTYCKOB B 3aBUCUMOCTH OT CTEMEHW TOYHOCTH JIaHbI B TAOJIHIIE .

Tabnuma 4. Buas! nonyckoB, nx 0003HauYe€HUE U U300paKeHNE Ha YepTexax

IJIOCKOCTh LWINHAD
BU/]T omycka | BUJ JI0IycKa
pacCIIOJIOKEHU, I'OCT >I<eHIfe IIPUM. [PaCIIOJIOKECHHUS, I'OCT |u300paxkeHue [mpum.
24642-81 24642-81

1 (mapasuiensHocTH TPA /Y
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1 lnepnenaukynspaocta TPR | L

0

¢ [maxkmona TPN =

K

° T

C wi., !

X CUMMETpUYHOCTH TPS = T/

b

napasienibHoctu TPA / ?.?DIX)JZHCHBHOCTH oceH -y

11 [ICPTICH MKy TAPHOCTH TPR | L nepekoca oceid TPAyY /Y

1 \paknona TPN = neprenaukysapaoctd TPR| L

1

1\ cummerpuunoctu TPS = L nakiona TPN <

H T/2

M\ no3unmonnsit TPP —6]5— s, R [coocroctu TPC a s, R

p
o3uoHHusIil TPP —c’;B— s, R
nepeceuenus TPX b4 T, T/2

Tabnuua 5. YpoBHU OTHOCHUTENIbHOW F€OMETPHUUECKON TOUHOCTH U COOTBETCTBYIOLIME UM CTEIECHH
TOYHOCTH (POPMBI IMITMHAPUIECKUX TOBEPXHOCTEN 2

KBanurersl JIOyCcKa | YpOBHH reoMerpuueckoil | CTeneHu TOYHOCTH IO TalIl.
pa3mepa TOYHOCTH I'OCT 24643-81
4 A 3
B 2
C 1
5 A 4
B 3
C 2
6 A 5
B 4
C 3
7 A 6
B 5
C 4
8 A 7
B 6
C 5
9 A 8
B 7
C 6
10 A 9
B 8
C 7
11 A 10
B 9
C 8
12 A 11
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B 10
C 9

Cymmapnvie 00nycku u OMKIOHEHUsL hOPMbL U PACNOTIOHCEHUS NOBEPXHOCMEU.

CyMMapHbIM OTKJIOHEHHEM ¢opMmbl u pacronokeHuss EC Ha3piBaeTcs OTKIOHEHHE,
SIBIISIOINICECS] PE3yJIbTATOM COBMECTHOTO TIPOSIBICHHSI OTKJIOHEHUsS (OPMbI WU OTKJIOHEHUS
PAcCIIONIOKEHHSI pPACCMATPUBACMOI TTIOBEPXHOCTH WIIH PACCMAaTPUBAEMOTO TPOQHIIST OTHOCHTEIBHO
0a3. [Tone cymmapHoro momycka Gopmsel u pacnosioskeHust T C - 3To 0061acTh B TPOCTPAHCTBE HITH
Ha 33/JIaHHOW TTOBEPXHOCTH, BHYTPH KOTOPOW JIOJDKHBI HAaXOIHMTHCS BCE TOYKH pPEabHOM
MOBEPXHOCTH WJIM PEANBbHOT0 Mpoduis B mpeaenax HOPMHPYEMOrO y4acTKa. DTO TOJIE UMEET
3aJJaHHOC HOMHHAJIBHOE MTOJIOKEHHE OTHOCUTEIILHO 0a3.

Tabauia 6. Buasl cyMMapHBIX JIOIYCKOB, UX 0003HAYCHHE U N300paKCHHUE HA YePTEeIKaAX
No BUJ onycka u ero obo3nauenue mo LOCT 24642-81 n3obpakeHHe HA YepTexKe

1 nomyck Topreoro ouenus TCA /
2 JOIyCK ToJHOTO TopieBoro ouenus TCTA Z/
3 nomnyck paguanbHoro ouenust TCR /
4 JIOITYCK TIOJTHOTO paauansHoro oueHus TCTR Z/
S) NoMycK OMeHus B 3aaHHOM Hanpasienun 1CD /
6 nomyck Gopmsl 3aganroro npopuns TCL '
7 nomyck ¢hopMbl 3a1aHHOM oBepxHocTH TCE £

YucnoBble 3HaYEHUS TOIYCKOB (DOPMBI, IOMYCKOB PACIOIOXKEHHUS U CYMMapHbIX JOITYCKOB
(opMBI 1 pacIioyioKeHHs! TOBEPXHOCTEH JOIKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0J. 7.

Tabmuma 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 - - - - - - -

3asucumvle u nezagucumvle 00Ny CKu

Jlonmycky pacroyioKeHUst MM (OpPMBI MOTYT OBITh 3aBHCHMBIMU WJIM HE3aBUCHMBIMH.
3asucumvlii 0onyck — 3TO JOIYCK PacloN0oKeHUs WK (POPMBI, yKa3bIBa€MbIil Ha YEPTEXKE B BUJIE
3HAuEHUs, KOTOPOE JONMYCKAeTCs MPEBBINIATh HA BEIMYMHY, 3aBHUCSINYI0 OT OTKJIOHEHUS
JNEUCTBUTENIBHOTO  pa3Mepa paccMaTpUBA€MOro 3JE€MEHTa OT MaKCHMyMa MaTepuala.
3aBUCHMBIN JIOIYCK - IIEPEMEHHBIN JIOMYCK, €M0 MUHUMAJIBHOE 3HAYEHHE YKA3bIBAETCS B UEPTEIKE
U JIONYCKAETCs MPEBBIIATh 3@ CYET U3MEHEHUS pa3MEpOB PACCMATPUBAEMBIX AJIEMEHTOB, HO TaK,
4TOOBI UX JIMHEWHBIE Pa3Mepbl HE BBIXOJIWIN 3a MPEAesbl MPEANUCAaHHBIX JOMYCKOB. 3aBUCUMbIC
JIONYCKH PACIOJIOKEHMsI, KaK IPaBWIO, HA3HA4alOT B TeX CiIydasx, Korga HeoOXOAUMO
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o0ecrieynTh COOMPAEMOCTh JIE€Taliel, COMPATAIOUIMXCS OJHOBPEMEHHO IO  HECKOJIBKUM
MOBEPXHOCTAM. B OTAENBHBIX CilydasgxX IpPH 3aBUCHUMBIX JOIIyCKAX HMEETCS BO3MOXKHOCTH
HepeBecTH JaeTaib M3 Opaka B TOXHBIE ITYyTEM JOMOJHHUTEIBHONH 00pabOTKH, Hampumep,
pa3BepTbIBaHNEM OTBepcTHH. Kak mpaBuio, 3aBUCUMBIE JOIYCKH PEKOMEHIYETCS Ha3HA4YaTh UL
TEX OJIJIEMEHTOB JeTalieil, K KOTOPBIM MpPEeIbSIBIAIOTCA TOJBKO TpeOOBaHUS CcOOMpaeMOCTH.
3aBUCUMBIE JONYCKH OOBIYHO KOHTPOJIMPYIOT KOMILJIEKCHBIMH KaJMOpaMH, KOTOpBIE SBISIOTCS
IOPOTOTHIIAMU COMPATAEMBIX JeTajeid. DTH KanuOphl TOJBKO MPOXOTHBIC, OHU TapaHTUPYIOT
OecripuroHouHyto cOopKy usaenuil. [Ipumep HazHaueHUs 3aBUCUMOIO JIOITyCKa NPUBEIEH Ha PUC.
2. BykBa M moka3bIBaeT, 4TO JOMYCK 3aBUCHUMBIH, a CIIOCOO YKa3aHUs - 4TO 3HAUCHHE JIOIyCKa

COOCHOCTH MOJKHO ITPEBBIIIATh 3a CYET U3SMCHCHUA pa3sMEPOB obonx OTBCpCTHfI.
Mpedensros omiTaHeHus
oM COOCHOCIU, YKa3anH0e
Ha vepmess EPCmn = 0.005 /

Haubonsiuse mpedansHos omrmToHS-
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W3 pucyHka BUJHO, YTO IIPU BHIOJHEHUH OTBEPCTUN C MUHMMAJIBHBIMU pa3MepaMu MpeieabHOoe
OTKJIOHEHHE OT COOCHOCTH MOKET OBbITh He OoJiee. [Ipu BIMOMHEHNH OTBEPCTUH C MAaKCUMAIILHO
JOMYCTUMBIMU pa3MepaMu 3HaYCHHE MPEAETbHOTO OTKIOHEHUSI COOCHOCTH MOXET OBbITh
yBenuueHo. HanbonpIiee npeaenbHOe OTKIOHEHHE PACCUUTHIBAETCS 10 (popmylie:

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

JUis 3aBUCHUMBIX JOIYCKOB BO3MOKHO Ha3HAYEHHWE B YEPTEKAaX MX HYJIEBBIX 3HAUYCHUMU.
Takoli crnoco® ykazaHUs JOIMYCKOB O3HA4aeT, YTO OTKJIOHEHHs JOMYCTHMBI TOJBKO 3a CUET
MCIIOJIb30BaHUs YaCTHU JOIyCKa Ha pa3Mep JIEMEHTOB.

HezaBucumblil 1omyck - 3TO JIOMYCK PACMOJNIOXKEHHsS WM (POPMBI, YUCIOBOE 3HAUYEHUE
KOTOpPOr0 TIIOCTOSIHHO ISl BCEM COBOKYNHOCTH JE€TaJed W HE 3aBUCUT OT JIEHCTBUTENBHBIX
pasMepoB pacCMaTPUBAEMBbIX TOBEPXHOCTEH.

Vkazanue 0onyckos ¢hopmbvl u pacnonodcenus no8epxXHOCmell Ha 4epmedlcax

1. Jomycku (opMbl U pacronokKeHHs] TOBEPXHOCTEHN YKa3bIBAIOT HA YEPTEkKaX YCIOBHBIMU
0003HaUEHUSIMU. YKazaHUE JONYCKOB ()OPMBI M PACHOJOKEHHUS TEKCTOM B TEXHHYECKUX
TpeOOBaHUAX JTOMYCTUMO JIMIb B TEX CIIy4asX, KOTJa OTCYTCTBYET 3HaK BUA JOITYCKa.

2. Ilpu ycnoBHOM 00O3Hau€HUHM JAaHHBIE O JOIMycKax (OPMBI U PACIOIOKEHHS
MOBEPXHOCTEN yKa3bIBAIOT B MPSMOYTOJIBHON paMKe, pa3esieHHol Ha yacTu (puc. 1):

* B [IEPBOM YaCTH — 3HAK JOIYyCKa

* BO BTOPOI 4YacTH — YHMCIOBOE 3HAUYEHHE JOIMYCKa, a MpPU HEOOXOJUMOCTU U JJIUHY
HOPMHUPYEMOTO y4acTKa

* B TPEThEH U MOCIEAYIOIUX YacTsIX — OyKBeHHOe 0003HaueHue 0as;

4. PaMKy peKOMEHAYyeTCs BBIIIOJIHATH B TOPU30HTAIBHOM I0JI0KeHUU. [lepecekaTs pamky
JIOIyCKa KAKMMHU-JINOO0 JIMHUSAMH HE I0ITYCKaeTcs.
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5. Ecnu momyck OTHOCHTCS K OCH WJIM K IUIOCKOCTH CUMMETPHUH, TO COEAUHUTEIbHAs
JUHUS J0JDKHA OBITh MPOJIOJDKEHHEM pa3MepHON nuHuM (puc. 2, a). Ecim ke OTKIIOHEHWE WIn
0a3a OTHOCSTCS K MOBEPXHOCTHU, TO COSAUHUTEIbHAS JIMHUS HE JI0JKHA COBIIAJIaTh C Pa3MEPHOI.

6. Eciii pa3mep aiieMeHTa y)Ke yKa3aH, pa3MepHasl JJMHUS JT0JDKHA OBITh 0€3 pa3mepa, U ee
paccMaTpUBAIOT KaK COCTABHYIO YacTh YCIIOBHOTO O0O3HAYEHUS JOITYCKa.

7. UucnmoBoe 3HAYECHHE IOMYyCKa JEHWCTBUTEIBHO I BCEH IMOBEPXHOCTH WIIM JJTUHBI
AJIEeMEHTa, €CIIU He 3aJ]aH HOPMHUPYEMBIM Y4acTOK.

8. Ecnm 151 otHOTO iIeMEeHTa He0O0XO0IMMO 3a1aTh JBa Pa3HBIX BHUJA JOIYCKA, TO PaMKH
JIOITYCKa MOKHO OOBEIMHATh W pacIioyiaraTh MX TakK, Kak MOKa3aHo Ha puc 2. ba3sl 0003HaYarOT
3aUEepPHEHHBIM TPEYTrOJBHUKOM, KOTOPBI COEAUHSIOT MPH IOMOIIM COSAUHUTEIHHOW JTUHUU C
paMKO¥i TOMyCKa WM paMKO#, B KOTOPO# YKa3bIBalOT OyKBEeHHOE 0003HaYCHHE 0a3bl.

10. Ecnu Her HEOOXOIMMOCTH BBIACIATH Kak 0a3y HHU OJIHY U3 IIOBEPXHOCTEH, TO
TPEYTOJIbHUK 3aMEHSIOT CTPEIIKOM.

11. JluneliHple W YTJOBBIE pPa3MEpPbI, OIpPEAETSIONME HOMUHAIBHOE PACIONIOKECHHE
AJIEMEHTOB, OrPAHMYMBACMBIX JOIYCKOM pPACIOJIOKEHUS, YKa3bIBAIOT HA 4YepTexax B
PSIMOYTOJIBHBIX paMKax.

12. Eciin monyck pacronoxeHus uin (GopMbl HE YKa3aH KaK 3aBUCUMBINA, TO €r0 CUUTAIOT
HE3aBHUCUMBIM.
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3gax M nmoMenaror:
° I10CJIC YUCIOBOI'O 3HA4YCHUA I[OHyCKa, CCJIN 3aBHCHMBII>'I I[OHyCK CBsI3aH C
JIEHCTBUTEILHBIMU Pa3MepaMu PaccMaTpUBAEMOTO JJIEMEHTA,
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* mocyie OyKBEHHOro 00O3HadeHus 0a3pl WiM 0e3 OYKBEHHOTr0 O0O3HA4YEeHHUs B TPETbEi
YacTU PaMKH, €CJIM 3aBUCHUMBIH JIOMYCK CBSi3aH C JAEHCTBUTEIbHBIMH pa3MepaMu 0a30BOro
DIIEMEHTA;

* [IOCJIE€ YMCJIOBOIO 3HAUEHMs JOMycKa M OyKBEHHOro o00o3HaueHus 0a3bl win 0e3
OykBeHHOTO 00O03HAUEHMsI, €CIIM 3aBUCHMBIN JIONMYCK CBS3aH C JCHCTBUTEIBHBIMH pa3zMepamMH
paccMaTpUBaeMOro 1 6a30BOr0 3JIE€MEHTOB.

Honycku ¢hopmul u pacnonosicenus nogepxrnocmeu oemaneii NOO NOOWUNHUKY KAYEHUS.

B Hacrosiuee BpeMs NOJIIMITHUKN Kau€HHsl ABJISIOTCSI OCHOBHBIM BUIOM OIOP B MAallIMHAX.
B aT0ii cBs3M 0co0oe 3HaUCHHE MPHOOPETAET ONTUMAIBHBIA BBHIOOpP JOIYCKOB PAaCIIOJIOKEHUS
HOBEPXHOCTEH, NPeAHAa3HAYEeHHbIX JUIl YCTAHOBKU INOALIMITHUKOB KaueHWs. B3anMHbll nepexoc
BHYTPEHHEI0 M HApY>KHOTO KOJIEI| IOAIIMITHUKOB BBI3BIBAECT TOSBJICHUE JIOTIOJHUTEIHLHOTO
COIIPOTHUBJIEHUS BpallleHUIO Baja. YeM Oouiblile 3TOT MEpPEKoc, TeM OoJible MOTEPU SHEPIUU U
MEHBIIIE CPOK CHYXKObl MOAMMMHUKOB. CyMMapHBI yroil B3aUMHOTO TIepeKoca KOJIel]
noJmunHuKa (puc.3) B 00IIEM cilydyae COCTOMUT U3 psiia YIVIOB, BBI3BAHHBIX OTKJIOHEHUSIMU
pacrnosiokeHus: 0a30BbIX 2JIEMEHTOB JETaJICH:

0x=01+02 + 03 +04 + 05
rae 0z — cymMapHbIi JOMYCTUMBINA yrojl B3aMMHOTO MEepeKoca KoJiel MOAIIMITHUKOB KauyeHus,
peKoMeH1yeMble 3HaueHus yria, ycranoBiennsle [OCT 3325-85.

01 — yros, BbI3BaHHBIM OTKJIOHEHHWEM OT COOCHOCTH IIOCAJOYHOM IMOBEPXHOCTHU Bajia
OTHOCUTEJIbHO 0011l ocH;

0 2 — yroum, BEI3BaHHBIA OTKJIIOHEHHEM OT MEPIEHANKYISIPHOCTH 0a30BOTO TOPIIA Bajla WIIH
JieTajel, yCTaHOBJICHHBIX Ha HEM, OTHOCUTEJIbHO 001Iel 0cH MOCa0UHbIX ITOBEPXHOCTEH Baja;
JIOIYCTUMBbIE 3HAUEHUS YIJla U COOTBETCTBYIOIIME €MY TOPLIOBblE OMeHHUs, ycTaHoBIeHHbIe [OCT
3325-85

0 3— yrom mnpormba nMHUM Baja TMOJX JEHCTBMEM HArpy3KH); 3HAUCHHE YIJa
paccUUTHIBAETCS 10 COOTBETCTBYIOUIUM (hopMyiam;

0 4 — yros, BbI3BaHHBINM OTKJIOHEHHEM OT COOCHOCTH IOCAJOYHOM MOBEPXHOCTH OTBEPCTHS
OTHOCUTEJIHO 001IIel 0cH OTBEPCTHUH;

0 5 — yro, BbI3BaHHBIA OTKJIIOHEHHEM OT MEPIEHIUKYISIPHOCTH 0a30BOro TOpla Kopiyca
OTHOCHUTEJIBHO O0IIeil OCH; JAONmycKaeMble 3HAY€HHs YIJIa U COOTBETCTBYIOIME €My TOPIIOBbIE
ouenusi, ycranosneHasie [OCT 3325-85

95 / O6Lag och
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B oOmiem ciny4yae cuHTE3 HMOTPEIIHOCTEH JOJDKEH NMPOBOAMUTHCS, 0€3yCIOBHO, C YU4E€TOM
BEPOSITHOCTH BO3HUKHOBEHUS IPUYMH, BBI3BIBAIOIIMX MEPEKOCHI y KOJIEL MOJIIMITHIKA KaueHUs.
Ho cnoxenue Bcex yrioB BEpOSATHOCTHBIM METOJIOM HE OIpaBJaHO, TaK KakK IpU BPALICHUU Baja
IIEPEeKOC BHYTPEHHETO KOJIblia OJIINITHUKA B PE3yJIbTaTe OTKJIOHEHUS OT COOCHOCTH ILI€EK Baja B
KaKIbIH MOMEHT BPEMEHM MOXKET KaK CKJIaJbIBAThCA C OCTAJbHBIMU IMOIPEUIHOCTSAMHU, TaK U
BBIYUTATHCS.

Mexny yriamMp nepekoca KoJjell MOAIIMIHUKA U COOTBETCTBYIOLIUMH IPEAEIbHBIMU
OTKJIOHEHUSIMH Yy J€Tallell CyLIeCTBYeT ONpeAeieHHas 3aBUCUMOCTh. Hampumep, OTKIOHEHHs OT
COOCHOCTH pacCUMTBHIBAIOT HA OCHOBAHWU TI'€OMETPUUYECKUX MOCTpoeHHH. CBA3b MexXay
TOPLOBBIMM OMEHHMSAMU M BBI3BIBAEMBIMM HMMHU yriiamu nepekoca ® 2u @ 5 Oonee croxHas,
[I03TOMY 3TH 3HAUEHUS PACCUMTAHBI 10 PEKOMEHALUSM.

Tabmuna 8. CBS3b MKy TOPIOBBIMUA OMCHHUSIMH U BBI3BIBACMBIMU UMH YTJIaMHU TIEpeKoca
JIOIIYCK TOpLIEBOro OueHus, He 6osee

KJIaCC TOYHOCTH IMOJUIMITHHUKA
J0IMYCK HOMHUHAJIBHBIX JUAaMETPOB BaJIOB d, MM

0 6
oueHue Ay, MKkM yroi ®; ouenue Ay, MKM yrois ©;
cbitre 18 no 30 21 13
1.50' 1.10'
cbitre 30 go 50 25 16
cbitre 50 1o 80 30 19
0.75' 0.40'
cbimre 80 no 120 35 22

JIOIIYCK TOpLIEBOro OueHus, He 6osee

KJIaCC TOYHOCTH ITOJUIMITHHUKA
J0IMYCK HOMHUHAJIBHBIX JUaMETPOB BaJIOB d, MM

0 6

oueHue Ay, MKM yroi ®s ouenue Ay, MKM yroi ®s
csbimre 30 go 50 39 25

1.50' 1.10'

csbitre 50 go 80 46 30
ceoime 80 no 120 54 1.10' |35 0.50'
cebime 120 go 180 63 090" 40 0.45'
cebime 180 no 250 72 0.85" 46 0.40'

Ha kauectBe paboTHI MOJIIIMITHUKOB CKA3bIBAIOTCS OTKJIOHEHHS (POPMBI TIOPOKEK KauCHHS
KOJIell, KOTOpbIE KOMUPYIOT HEPOBHOCTH MOCAJOYHBIX MOBEpXHOCTEN Bajia U Kopmyca. C 1emnbio
OTPaHMYEHHUS OSTOTO BIMSHUSA CTAHAAPTOM YCTAHABJIMBAIOTCS JKECTKHE TpeOOBaHUS K
HWIMHJIPUYHOCTH TOCAJO0YHBIX MOBEPXHOCTEN Baja W Kopmyca. [l MOAIIMIHUKOB KIJIACCOB
ToyHOCTH 0 M 6 JOMYCK KPYIJIOCTH U JOMYCK MPO(UIS MPOJOJBHOTO CEUYEHHUS HE JOJDKEH
npessiiath 1T/4, rae I'T - gomyck pa3mepa noca0uHO MOBEPXHOCTH BaJia UJIIH OTBEPCTHS.
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