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BBEJAEHHUE

CoBpeMeHHOE MPOU3BOACTBO MAIIMH, UX IKCIUTyaTallus U PEMOHT 0a3upyrOTCs
HAa TPUHOUIAX CTAaHAAPTU3alMU M B3aUMO3aMEHSIEMOCTH JeTajeil, y3J0B H
MexaHn3MoB. KauecTBO BBITyCKaeMbIX MAIIMH HaXOJUTCS B IPSIMON 3aBUCUMOCTH OT
TOYHOCTH UX M3TOTOBJICHUS U YPOBHS KOHTPOJIHHO-U3MEPUTEIBHON TEXHUKH.

B cBs3u ¢ 3TMM mpuoOpeTeHue OompeAeNieHHBIX 3HAHUM, HABBIKOB, OMbITA B
00JlacCTU CTaHJIAPTHU3AlMU, B3aUMO3aMEHIEMOCTH M METPOJIOTUU SIBISIETCS BaKHOU
YacThIO MOATOTOBKUA COBPEMEHHOTO OakaiaBpa-uHKEeHepa.

[lenpio KypcoBOil pabOTHI SBISAETCA 3aKPEIVICHHE TEOPETHUECKUX 3HAHUU U
nprOOpeTeHNEe MPAKTUYECKUX HABBIKOB B HOPMUPOBAHUU TOYHOCTU F€OMETPUUYECKHUX
napamMeTpoB JieTajell MallliH, KadyecTBa MOBEPXHOCTH, MPOBEJIECHUU Pa3MEPHOIO
aHajn3a, BHIOOpE CPEJCTB U3MEPEHUSI U KOHTPOJIS, @ TaKKe B paboTe CO CIpaBOYHOU
JIUTEPATYPOHU.

KypcoBas padota coctout u3 10 3agaHuii, OXBaTbIBAIOIIMX OCHOBHBIE PA3/EIIbl
TEOPETUIECKOTO Kypca.

Bce nanubie 17151 BBEIOTHEHHS KypCOBOM paOOThI BBIIAIOTCSA KAXKIOMY CTYICHTY
WHANBUAYAIbHO B COOTBETCTBMM C HOMEPOM BapHaHTa, OIpeaesieMbIM
MperoaaBaTesieM.

KypcoBas pabota oopmisieTcss B BUJI€ pacUETHO-TIOSACHUTEIBbHON 3alMCKUA Ha
nmuctax nucuen Oymaru ¢popmara A4 (210X297 MM) B COOTBETCTBUU C TPEOOBAHUSIMU
CTO VYpI'AY 05-2012. PacueTHO-TIOSICHUTENbHAS 3alKMCKa BKJIIOYAECT THUTYJIHHBIN
JICT, TEKCTOBYIO 4acTb, CXE€Mbl U 3CKH3bl. CXEMBbI PACIIOIOKEHUS MOJIEH T0IMYCKOB
BBIMOJHAIOTCS B Maciitabe. Bce TaOmuipl, cCXeMbl M 3CKHU3bl JOJDKHBI HMMETh
HaMEHOBAHUS U HyMepaluio. B nosicHuTenbHON 3anucke HEOOXOAUMO JaTh CChUIKU
Ha 3CKU3bI, CXEMBbI, UCIIOJIb30BaHHYIO JTUTEPATYPY, CIIpaBOUHbIE MaTepHuaiibl. B koHIile
pPacyeTHO-TIOSICHUTENIbHOM ~ 3alUCKM  MPHUBOJUTCS ~ CIIMCOK  HMCMOJIb30BAaHHBIX
HMCTOYHUKOB.



1 ONPEAEJEHHUE OCHOBHBIX 3JIEMEHTOB INTAAKHX
OUJINHAPUYECKHUX COEIUMHEHUU

1.1 Ucxoaubie 1aHHBIE

e HomwuHaNbHBIN qUaMeTp coequHeHus d ,
e BepxHHE U HKHUE MTPEJECIIbHBIE OTKIIOHEHUSI OTBEPCTHUS U BaJja.

1.2 Conepxxanue 3a1aHusA

b Ol'[peI[eJII/ITB MMpCACIbHBIC PASMCPLI U JOIIYCKH OTBCPCTHUA U BaJld.

L OHpCI[eJ'II/ITI) BCJIMYMHBI IPCACIIbHBIX 3da30PpOB HJIM HATATOB, JOITYCK IMOCAIAKH,
THUII TIOCAAKH.

b Onpe):[eJme KBAJIUTCTbI TOYHOCTHU MW OCHOBHBLIC OTKJIIOHCHHUS OTBCPCTUA H
Bajla, CUCTCMY II0OCAJIKH.

L BBI‘lepTPITB CXCMY PAacCIIOJIOKCHUA oJICH AOIIYCKOB I[CTELHCIZ 3aJaHHOTO
COCIUHCHUA.

¢ BhINOJHUTE 3CKU3BI COCTMHEHUS B COOPE U OT/ICJIbHBIX JCTalCil.

OcHoOBHOM reOMETPUYECKOU XapaKTEPUCTUKOM COCTMHCHMUS JIBYX
HIIHHAPUYCCKUAX JCTalci sBIAETCS HOMHHAIBHBIM AMaMeTp coeaunHeHus du.c.,
BEJIMUMHA KOTOPOIO OIPENeNsIeTCd  pacyeTaMd Ha MPOYHOCTh WJIHM JPYyTUMHU
KOHCTPYKTHBHBIMU COOOpakeHUsIMU. HoMUHAIBHBIN pa3Mmep SBISETCS OOIIUM IS
Bajia U OTBEPCTHS, /IS Bayia OH o0o3Hauyaercs d, mist otBeperus - D.

1.3 IlopsaAioK BBHINOJTHEHMSI

1.3.1 IlpenenbHbie pa3Mepbl OTBEPCTHS OMPEACISIIOTCS 10 hopMyIaMm:

Dmax = D + ES; (11)

Dmin = D + El, (1.2)

rae Dmax, Dmin - Han®onbmuii 1 HAMMEHbBIIHWA pa3Mepbl OTBEPCTHUS;
D - HOMHMHAJIbHBIN pa3Mep COCTUHEHUS;
ES, El - BepxHee 1 HUKHEE OTKIOHEHUS OTBEPCTHS.

JIomycK OTBEPCTHSI HAXOAUTCS 110 OJHOM M3 (hopmMyir:
TD = Dmax - Dmin (1.3)
wm TD=ES -El, (14)

rae TD - nomyck oTBepcTHS.



Hpez:eanbIe pasMEpPhI Bajla OIIPEACIIAIOTCS 110 CICAYIOIMIUM BBIPpAKCHHUAM:
dmax=d + es; (1.5)
dmin =d + e, (16)

rae dmax, dmin - HanOOJBIIMI U HAMMEHBIINH MPECITbHBIC pa3Mephl BaJia;
d - HOMUHAJIBHBIN pa3Mep BaJa;
es, el - BepxHee M HIKHEe OTKIIOHCHHUS BaJjla.

I[OHyCK BaJia HAXOJUTCSA 10 OJHOM U3 (I)OpMyJII
Td = dmax - dmin ( 1.7 )
wm  Td=es-ei, (18)

rae Td - momyck Bana.

1.3.2 B 3aBucumoctu OT coueTaHus (HaKTHUECKUX 3HAYECHUU pa3MepoB
OTBEPCTHSI U BaJia B COCIMHEHUU MOKET UMETh MECTO JIn00 3a30p (S), Korma pa3mep
otBepcTusi Oonbline pasmepa Bana, aubo HaTar (N), korma pasmep Bana Oosblie
pa3Mepa OTBEPCTHHI.

[IpenenpHBIe 3HAYEHHUS 3a30pOB W HATITOB OMPEACISAIOTCA MO CIEAYIOUUM
dopmynam:

Smax = Dmax - dmin (1.9)
WJIN Smax = ES - el, (1.10)

rae Smax - HanOOJBIINN MPeeabHbBIN 3a30D.
Smin = Dmin - dmax (1.11)
WIN Smin = EI - es, (1.12)

rae Smin - HAMMEHBIIIMI TIPEACIIBHBIA 3230D.
Nmax = dmax - Dmin (1.13)
WJIN Nmax = es - El, (1.14)

rae Nmax - HanbobIINiA peIeTbHBINA HATSIT.
Nmin = dmin - Dmax (1.15)
WJIH Nmin = ei - ES, (1.16)

rae Nmin - HauMeHbIINI TPeIeIIbHBIN HATSIT.



[lepen ompeneneHMeM KOHKPETHOTO MPENETBLHOTO 3a30pa WM HaTsAra Hajo
OIICHUTHh BEJIMYHMHY CPAaBHUBAEMBIX B 3TOM CJydae pa3MepOB OTBEPCTHS W Baja,
9YTOOBI 3apaHee YSICHUTH, YTO B ATOM CIIydae MOJIYIUTCA: 3a30p WM HATSIT.

Tax ymoOHee mocTymaTh B CBSI3M C TEM, UYTO Cpa3y YCTAHABIMBACTCS THII
nocaaku. Eciau B CONpssKEeHUH MMEIOT MECTO TOJIBKO 3a30pPbl, TO MOCAIKa C 3a30pOM;
€CJIM TOJIBKO HATSTH - TTOCA/IKa C HATSATOM.

Ecnim ke B cCONpsDKeHMH TpU Pa3IWYHBIX COYETAHHMSIX JIEHCTBHTEIBHBIX
pa3MepoB OTBEPCTUN U BajOB OYIyT MMETh MECTO M 3a30pbl U HATATU, TO TaKas
nocajka - nepexojHasi. [Ipu nmepexoiHo# mocaake mojisi JOMyCKOB OTBEPCTHS U BaJia
YaCTUYHO WJIM MOJTHOCTHIO IEPEKPHIBAIOTCS.

Ecnu onna w3 BenuuuH, BBIYMCICHHBIX 1O dopmynam (1.9 - 1.16) momyuurtcs
OTpULIATEIBLHOM, TO A3TO O3HAYaeT, YTO BMECTO 3a30pa MMEET MECTO HaTiIT u
Ha00OpOT.

Jomycku mocagok ¢ 3a3opom (TS), ¢ Harsrom (TN) u mepexoxuoit [T(S,N)]
OMPENENSAI0TCS COOTBETCTBEHHO MO (hopMyJiam:

TS = Smax - Smin; (1.17)
TN = Nmax - Nmin; (1.18)
T(N,S) = Smax + Nmax. (1.19)

B kauectBe IIPOBCPKHU TJII BCCX THIIOB ITOCAAOK HOIIYCK ITOCAAKH MOKHO
OIIPCACIINTD KaK

TS(TN) = TD + Td. (1.20)

1.3.3 Cuctema mocaiki OnpeessieTcs CIEeAYIOIIIM 00pa3oM.

Ecnu nns otBepetus El = 0 (ocHOBHOE oTK10HEHUE H), TO mocaaka BeIOIHEHA
B CHCTEME OTBepCTHs; eciu isa Baina €S = 0 (ocHOBHOe OTKjJIoHeHue h), To - B
cucteMme Baja. B ToMm ciiydae, eciiu 3TH yCJIOBUS HE COOIOIAt0TCS, MTOCaIKa SIBIISIETCS
BHECUCTEMHOMW UM KOMOMHUPOBAHHOIA.

KBanuTeTsl TOYHOCTM OTBEPCTHS W Bajla OMPEACNISIIOTCS IO YHUCITY €IUHUIL
nomycka (a):

apb =TD/i, (1.21)

Qg =Td/1i, (1.22)
rae | - eMHUIA JOIyCKa.

3HaYeHUs | IS pa3InyHbIX HHTEPBAJIOB HOMHUHAIBHBIX Pa3MEPOB HAXOIATCS 110
bopmyie

1 =0.45 ¥Dc + 0.001 Dc, (1.23)
rae DC - cpegHee reomeTpuiyeckoe rpaHUYHBIX 3HAYEHUM MHTEPBaja HOMUHAJIBHBIX

pa3MepoB.
OTH 3HaYeHUsI MpuBeeHbI B Tabuie 1.1.
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Ta6nuna 1.1 - 3HaueHUs eIUHUIIBI TOTTyCKa, MKM

WuTepBan ce.1|3 |6 (10 (18 (30 |50 (80 (120 (180 |250 |315 (400
HOMUHAIBHBIX |10 3 |6 10 |18 |30 (50 (80 (120 {180 |250 |315 {400 {500
pa3MepoB, MM

Enunumna
JOITyCKa, | 0,551(0,73(0,90/1,08|1,31(1,56{1,86(2,17|2,52|2,90(3,23|3,54 (3,89

ITo naiinenHsiM ¢ ucnonas3oBanueMm gopmyi (1.21) u (1.22) 3HayeHusM a 1o
tabnuue 1.2 onpenensitoTcss KBaIUTEThl TOUHOCTH.

Tabnmumna 1.2 - 3aBUCMMOCTH YHCIIa €AMHUII JOMyCKa OT HOMEpa KBaJIUTETa
TOYHOCTH

Howmep
KBajMTeTa | 5 [ 6 | 7 8 9 |10 (11|12 | 13| 14 | 15| 16 | 17
Yucno
€JIMHUII
nomycka, a| 7 [10] 16 | 25 | 40 | 64 | 100 | 160 | 250 | 400 | 640 {1000{1600

[IpaBunbHOCTH BBIOOpA HOMEpA KBaJUTETa TOYHOCTH MOKHO IMPOBEPUTH U IO
tabmunam ['OCT 25346 - 89 [ 1 | uiu npuiokeHuto A JaHHOTO METOJIUYECKOTO
ocoous.

BykBeHHbIE 0003HAUEHUSI OCHOBHBIX OTKJIOHEHUH OTBEPCTUS U Bajla HAXOASTCS
no tabmumam ['OCT 25346 -89 [1], Ttabn. 1.9 m 1.10 [ 2 ], Tabn. 5 [ 4 ]| wim
npwioxkeHusM b u B metonuueckoro moco6usi. Ilpu 3TOM HEO0OXOIMMO HMETH B
BUJY, YTO OCHOBHOE OTKJIOHEHHUE - 3TO Ojrkaiiliee K HyJI€BOW JUHUHM OTKIOHEHHE
(HauMEHBIIIEE TI0O MOJTYJIIO).

Baumanue. 31ech yKa3aHbl HECKOJIBKO Pa3IMYHbIX HCTOYHUKOB C PABHO3HAYHOM
cnpaBouHOM MH(popmarueil, ocHoBaHHON Ha Marepuanax ['OCT. CrygeHThl MOTyT
MOJIb30BaThCA JIIOOBIMU M3 TMPUBEAEHHBIX HMCTOYHUKOB B 3aBUCUMOCTH OT HUX
Hamuuus. B janpHelimeM, B OCHOBHOM, OyIOyT JaBaThCi CCBHUIKM —Ha
COOTBETCTBYIOIIUE CTaHIAPTHI.

Takum 00pa3oM, COYE€TaHHEM OCHOBHOIO OTKJIOHEHHUS (XapaKTepUCTHKa
pacnoJIoKeHUs1) U KBaJIUTETa (XapaKTepUCTUKA JOIMyCKa) oOpa3yroTcs Mo
JOIYCKOB OTBEpCTUs M Bayd, Hanpumep, H7 u g6. IIpaBuUiabHOCTB OIpeAesIeHUs
MOJICH TOTTYCKOB MOXKHO MpoBepuTh 1o Tabmumam ['OCT 25347 - 82.

[lommyueHHble pe3yabTaThl PAacYETOB COEOUHEHHS HEOOXOIMMO CBECTH B
TabIuIy, aHAJIOTMYHYIO Tabnuue 1.3.



Ta6muma 1.3 - Pe3ynbTarsl pacueTa COeqMHEHUS

O0o03HaueHue coeIMHEHMS csaoH7
g6
o]
% HomunaneHsiif pazmep, MM 40,000
=
= 3a3op, (HaTsT), MM Smax 0,050
3 Smin 0,009
© Honyck nocanaku, T, MM 0,041
Tun nocaaku C 3a30pOM
Cucrema mocajaku CHUCTEMa OTBEPCTHSI
VYcnoBHOE 0003HAUCHHE 40 H7
Homyck, TD, MM 0,025
o]
E OCHOBHOE OTKJIOHEHHE OykBeHHOE 0003HAYECHUE H
S 3HAYEHUE, MM 0 (HmKHEe )
m
= KBanurer 7
o
IIpenenbHbIe BepxHee, ES + 0,025
OTKJIOHCHMS, MM Hwkuee, El 0
[IpenenpabIC Dmax 40,025
pa3Mepsl, MM Dmin 40,000
YcaoBHoe 0003HaUeHHE 40 g6
Homyck, Td, mm 0,016
OCHOBHOE OTKJIOHEHUE OyKBEHHOE 0003HaYEHUE g
g 3HAYEHUE, MM -0.009 (BepxHee)
KBanurer 6
[IpenenvHbIC BEpXHee, €S - 0.009
OTKJIOHEHUS, MM HIDKHEE, €l - 0.025
[IpencnbHbBIC dmax 39.991
pa3Mepsl, MM dmin 39.975

1.3.4 Ilpumep BBINOJHEHUS CXEMbl PACIOJIOKEHUS TOJIEM JOMYCKOB

COCIUHCHUSA @40H—g npuBeJieH Ha pucyHke 1.1.
g

1.3.5 Tlpumep BBINOTHEHUS] ACKU3a COCAUMHEHUS C YKa3aHUEM IOCaJ0YHOIO
pa3Mepa M OCKHM30B OTHEJIbHBIX JeTalell ¢ YyKa3aHueM TIoJIed JIOMYyCKOB M
MpEeEIbHbIX OTKIIOHEHHUI NPUBEJEH Ha pUcyHKe 1.2.
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Pucynok 1.1 - Cxema pacmosioKeHus IMoJIeH TOmycKoB coeaquaenus 940 HT
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Pucynok 1.2 - O60o3HaueHne nocagok 1 NpeaeiabHbIX OTKIOHEHUH Ha YepTexax

3HavyeHUs MapaMeTPOB IIEPOXOBATOCTH MOBEPXHOCTEN HEOOXOAUMO BHIOPATH U3
Tabauipel 2.66  [2] wuiaum npuiokeHus [T METOAMYECKOTO MOCOOHsS C y4eTOM

MPEANOIaraéMoro crnoco0a OKOHYATEIbHOW 00pabOTKU MOBEPXHOCTEH M KBaJUTETa
TOYHOCTHU Pa3MEPOB.
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2 PACUET ¥ BBIBOP ITIOCAIOK JIJISI COEJUHEHUM C
3A30POM U HATAT'OM

2.1 Pac4yer 1 BbIOOP MOCAOK € 3230pOM

2.1.1 UcxonHpie faHHBIC

. HomunanbHbril tuameTp coenunenus d ,

e JlnuHa MOIIIMITHKKA .

e Yacrora BpauieHus Baja n.

¢ HammeHoBaHWE U Mapka CMa304HOTO Macia.

e PaguanwHas Harpyska R.

e [llepoxoBarocTh moBepxHocTel oTBepcTust R, 1 Bama Ryp.

[Tocanku ¢ 3a30poM TpeAHA3HAYEHBI [JIs TOJBIXKHBIX U HEMOJABUKHBIX
COEIMHEHHI JieTaneil. B MoABMKHBIX COEIMHEHUSIX 3a30p CIYXKUT JJIsl 00ECTIeUeHHUS
CBO0O/IbI TIEPEMEIIEHHUSI, PA3MEIICHUSI CJI0S CMa3KH, KOMIIEHCAIIMM TEeMIIEPATYPHBIX
nedopManmii, a TakXke KOMIICHCAIIMM OTKJIOHEHHH (OPMBI U PaACHOJIOKEHUS
MMOBEPXHOCTEHN, TOTPEITHOCTU COOPKHU.

B HENoABMXHBIX COEAWMHEHUSIX IMOCAAKH C 3a30pOM MPUMEHSIOTCS A
OecrnpensTCTBEHHOM  cOOpku  jgetasied (B OCOOGHHOCTHM  CMEHHBIX). Mx
HEMOJBI)KHOCTh ~ JIOJDKHA ~ 00eCreunuBaThCsl  JOMOJHUTEIBHBIM  KpEIUIEHUEM
MIMOHKAMH, ITH(TaMU, O0JITaMHU U T.I1.

Hauboiee pacipocTpaHEeHHBIM TUIIOM OTBETCTBEHHBIX IMOJIBUYKHBIX COEAMHEHUI
SABJISIFOTCSL  TOJIIMITHUKKA  CKOJBXEHUs, paboralomue co cMa3kol  (Imeiika
KOJICHUAaTOro Baja - BKJIAJbINI, MOPIIHEBOW mMajer] - BTyJKAa BEepXHEH TOJIOBKU
matyHa W T.i.). Jns HauOosiee OTBETCTBEHHBIX COCIMHEHUH, KOTOPbBIC HOJKHBI
paboTaTh B YCJIOBUSIX XUJKOCTHOTO TPEHUS, 3a30pbl MOJCUYUTHIBAIOTCS HAa OCHOBE
TUAPOIMHAMUYECKON TEOPUU TPEHUSI.

Jns obecrieueHuss HaUOOJIBIICH JOJTOBEYHOCTH HEOOXOAMMO, UYTOOBI TPHU
YCTAHOBHUBIIEMCSI PEKUME MOJIIUIHUKUA PadOTa ¢ MUHUMAJIBHBIM 3a30pOM. DJTO
JIOCTUTAETCS TPU KUJIKOCTHOM TPEHUU, KOTJa MOBEPXHOCTU Handbl U BKIIAJbIIIA
NOJAIIMIIHUKA TOJHOCTBIO  PA3JIEJIEHbl CJIOEM CMa3Kl M TPEHHE MEKIY
METAJUIMYECKUMU MOBEPXHOCTSIMU 3aMEHSETCSI BHYTPEHHUM TPEHHEM B CMAa304HOM
KUIKOCTH. B ruipoariHaMU4YecKOM MOAIIMIIHUKE CMa304YHOE MAacjo YBJIEKAETCS
Bpamiaronieiics 1mandgoil B KIMHOBOM 3a30p Mexay mHandoil W BKIAIBIIIEM
MOAIINITHUKA, BO3HUKAET TMIPOJIMHAMUYECKOE JABJICHHUE, MIPEBBIIIAIONIECE HATPY3KY

Ha OTIOPY M CTPEMSIEeecs PACKIMHUTH MOBEPXHOCTH Tandbl U BKIAJbINIA (PUCYHOK
2.1).
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Pucynok 2.1 - [lonoxxeHue Baja B CO6IMHEHUH BAJI-BKJIAIBIII MTOIIIIATTHUKA
CKOJIbKEHUS

B pesynbTaTe Baj OTaENSETCS OT BKJIAABIIIA M CMEIIAETCSI B CTOPOHY BpaIeHUS.

Ecmm 3a30p Mexny mandoil ¥ BKIAABIIIEM B COCTOSHHAU TIOKOS
S=D-d,
rae D - quametp oTBepcTHS;
d - nnamerp mamnder,

TO MPHU YCTAHOBUBILIEMCS PEKHUME PaOOTHI MOJOKEHHUE Bajla OTHOCUTEIHHO IEHTpa
OTBEPCTHSI BKJIAJIbIIIA MOAMIMITHUKA OyAEeT ONpeneisThcsi aOCOMIOTHBIM (€) U
OTHOCUTEIBHBIM () dKcueHTpucuTeTamu. I[loBepxHOoCcTH 1amndbl W BKIAJbIIIA
MOJIIMITHAKA TPU 3TOM pasaeieHbl 3a3opoM (M) B MecTe WX HaMOOJBIIETO
COMMKEHUS

2.1.2 Coneprxanue 3a1aHus

* OnpenenuTh 3HAUCHUS MPESTbHBIX 3a30POB.

* BeiOpaTh mocaaky ISl MOJMIAITHUKA CKOJBKEHHS, pabOTaIOMIEero B YCIOBUSIX
KUJKOCTHOTO TPCHHUSI.

* ITocTpouTh CXEMY PaCTIOJIOKEHHUS MOJIeH JOMYCKOB OTBEPCTHSI M Bajia.

2.1.3 Tlopsa1oK BBIOJIHEHHUS

Jli onpeiesieHns 3HaYEHUM MPEeAETIbHBIX 3a30pOB HEOOX0IUMO:
2.1.3.1 Onpenenuthb cpeiHee yAeIbHOE AaBICHUE B OJUIUITHUKE 110 (HOpMyJIe:

p= (21)

| *du.c.

rie P - cpelnHee yaenbHoe aaBieHue, [1a;
R - paguanbHas Harpyska, H;

12



| - nuHa nommMIHUKAE, M;
d.c. - HOMUHAQIBHBIA TUAMETP COCTUHEHUS, M.

2.1.3.2 Onpenenuth TONYyCKaEMyI0 MUHUMAJIBHYIO TOJIIMHY MAcCISHOTO CIIOS
[hmin]-

JLost obOecrieueHUs JKUJIKOCTHOT'O TPECHUS HEOOXOIUMO, YTOOBI
MUKPOHEPOBHOCTH HAm(bl U BKJIAJbIINIA MOJIIAIHAKA HE 3alCIUISIIUCH, T.€. YTOOBI
CJIOM CMa3K{ HE UMEJ Pa3phIBOB.

[hmin ] =k (Rap + Ry +7y), (2.2)

rae K - koaddumumeHT 3amaca HaIe)KHOCTH TI0 TOJIIIUHE MACIISTHOTO CJIOS,

k=2;

R:p u Ry - cpemnsis BhICOTa HEPOBHOCTEH MOBEPXHOCTEW BKJIAJbIINIA U BaJia
COOTBETCTBEHHO, MKM;

Y. - J00aBKa Ha HEPA3PHIBHOCTh MACIISTHOTO CJIOSI, MKM. Y, = 2 - 3 MKM.

2.1.3.3 Onpenenuts TMHAMHAYECKYIO BA3KOCTh Maca.

Omna 3aBHCHT OT paboueill TeMIeparypbl NOALIMITHAKA U MapKu Macia. Pabodas
TeMmIepaTypa IOANIMIHEKA IOMKHA ObiTh He Bemme 60..75° C. B pabore
pEeKOMeHyeTcsl BhIOpaTh B KauecTBe padoueit t; = 50° C. JluramMuuecKas BI3KOCT
macia p, H*c/m? BbIOMpaeTcs no tabmuue 1.99 [ 2 |.

2.1.3.4 PaccuntaTh 3HaueHUE Kodpdunuenta A, o Gpopmyre

Ah = 2[h min]

= 2.3
dr.cnfuw I p ( )

rJe O - yIJioBasi CKOpOCTb BaJia, pajy/c.
Ona HaxoauTCs 1Mo BeipakeHuo ® = 1t N /30.

2.1.3.5 OnpeaenuTe MUHAUMAJIbHBINA JIOITYCKAa€MBbIH 3a30D.

[To nalizeHHOMY 3HaueHHIO KodhduimenTa Ay onpeaensercs U3 pucynka 1.27
wi Tabmiel 1.98 [2] MUHUMANTBHBIA OTHOCHTEIBHBIN AKCIHEHTPUCUTET ¥MIN, mpu
KOTOPOM TOJIIIIHHA MAC/ISTHOTO ¢10s paBHa [Npin]. OTHOCUTEIBHBIN KCIIEHTPUCHUTET Y,
=2e/S,tne e - abCONIOTHBIN SKCIICHTPUCUTET BaJla B TOAIIUITHUKE TIPU 3a30pe S.
3aTteM pacCUUTHIBACTCSI MUHUMAJIbHBIN TOMYCKaeMBbIi 3a30D

[S min] = 2Lhminl (2.4)
1- ymin
rae [ S min ] - MUHEMATBHBIH JOMTyCKAaeMBbIi 3a30p.

Ecnmu Benmmumnaa ymin okaxercs Menbiie 0.3, TO HEOOXOIUMO MOCTYIHTH
ciaeayrmmM oOpa3oM: omnpenaeauTs no Ttadbmune 1.98 wim pucynky 1.27 [2]
sHauenne A npu ¥ = 0.3 u 3amanHom ortHomenuu | /d,. a 3aTtem paccuuTaTh

MUHHUMAJIbHBIN JOMYCKaeMbIi 3a30p MO popMyIie:
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[S min] = 2,857[h min]% : (25)

rae A, - 3HaueHHe kodpdunnenta A, coorsercrByromee ¥, = 0.3.

2.1.3.6 Onpenenuth MaKCUMaJIbHBIN JOMYCKAaeMbIi 3a30p.
[lo HaiineHHOMy 3HaueHuto Ay ompenenseTcss U3 pucyHka 1.27 miau TaOauusl
1.98 [ 2 ] MakcuMaJbHBIN1 OTHOCUTEIBHBIM 3KCIEHTPUCHUTET Ymax » IPU KOTOPOM
TOJIIIMHA MACJISTHOTO Ciiosi paBHa [Nmin]. 3aTeM paccuWThIBacTCS MaKCHMaJIbHBIHN
JOITYCKAEMBbII 3a30]
_ 2[hmin]

_ (2.6)
1- ymax

[S max]

2.1.3.7 IIpu BeIOOpPE MOCATKU HEOOXOAMMO BBITIOJIHUTH CIEAYIOIIHNE YCIOBHS:
a). MuHUMaNbHbIN 3a30p S in B BBIOPAHHOM MOCa/IKe TOJKEH ObITh HE MEHBLIE
MUHUMAJIBHOTO JOITyCKaeMOro 3a30pa:

SminZ[Smin]- (27)

0). MakcuManbHBIN 3a30P Smax B BBIOPAHHOM MOCAIKE C YIECTOM IMIEPOXOBATOCTH
MMOBEPXHOCTEH Bajia M BKJIABINIA JOKCH OBITh

Smax S[Smax]'Z(RzD +de)- (28)

ITo Tabnune 1.47 [ 2 | unu npunoxenuto VIl [ 3 ] mono6Gpate nocaaxy, ais
KOTOPOU BBITIOJIHSIIOTCS YCIIOBUSI a) U 0).
MuHuManbHBIM 3amac Ha HM3HOC [JIsi BBIOPAHHOM MOCAJIKU OMPEACNIUTH IO
bopmyie
TI/I3H=[SmaX]-z(RZD+RZd)-SmaXCT.I (29)

rae T ,;; - 3amac MeTajia Ha U3HOC, MKM;
S maxcr- - MAaKCUMAaJIbHBIN 3230p BHIOPAHHOM CTaHAAPTHOM MOCAIKH.

2.1.3.8. IIpuMep BBINOJHEHHUSI CXEMbI PACTOJIOKEHHUS TOJIEH JIOMYCKOB Bajla U

BKJIQ/IBIINA MOJIIIMITHUKA MPUBEJEH Ha pucyHKe 2.2. Ha cxeme He0OX0aMMO yKa3aTh
3HAYCHUSI MAKCUMAJIIBHOTO 1 MUHUMAJIBHOT'O 3a30POB.

14
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PucyHok 2.2 - CxeMa pacronaoKeHus Mo JOIMYCKOB MOCAAKH C 3a30POM
2.2 Pacuer u BbIOOP MOCAIOK C HATATOM

2.2.1 UcxonHbie 1aHHBIE

HomwuHaneHbIH quamMeTp coequHeHus d 4 .

Hapy>xHbIii qraMeTp BTYIKH d 5,

Buytpennuii quametp Baia d ;.

JmuHa conpsiokenus |

[lepenaBaemblil KpyTAIMHA MOMEHT M.

[IlepoxoBaTocTh MoBepxHOCTEN Basia R ;g 1 oTBepCcTHs cTynuubl R ,p.
Marepuan geranen COeIMHEHHUS.

* % % % ok ok ok

[Tocagkn ¢ HaTArOM IMPEIHA3HAYEHBI [JI HEMNOJABWXHBIX HEPA3bEMHBIX
COCIMHEHMI JeTaNei, KaK MpaBWJIo, Oe3 JOMOJHUTEIBHOTO KperuieHus. Takue
COCIMHEHMUSI MOTYT pa3OupaThCs JMIIb B OTAEIBHBIX CIIy4asX TPU PEMOHTE.
HemnoaBukHOCTh COEAMHEHUST OOECIEUMBACTCS HAMPSHKCHUSIMHU, BO3HHUKAIOIIUMH B
Marepualie COmpsiraeMbIX JIeTajiel 3a cueT JepopMmaliu  MX KOHTAKTHBIX
MoBEepxXHOCTEN (pUCYHOK 2.3).

NN\ NN NN N\ 7
f ///;\////////77

K

M
L 5 \
| 5

\ LLL L L L L Ll
SNONUN NN NN N N J

Pucynok 2.3 - PacueTHas cxema COeIMHEHUS C HATATOM
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CymiecTByIOT JIBa OCHOBHBIX cIlocoOa cOOpkM JAeTajedl Mpu Mocaakax ¢
HaTSATOM:

a) cOOpKa COeTMHEHHUS 3aIIPECCOBKOM IeTajeli 32 CYET OCEBOTO YCHUITHS;

0) cOopka ¢ mpeaBapuUTEIHLHBIM HATPEBOM CTYMHIIHI WM OXJIAXKICHUEM Baya J0
ONPEAECICHHBIX TEMIIEPATYD.

Hatar B HemoaBW)KHOM ITOCaJKe HOJDKEH OBITH TaKWM, YTOOBI, C OJHOMH
CTOPOHBI, TAPAHTUPOBAJ HEMOABUKHOCTh Bajla U OTBEPCTHUS MPHU ME€PEIa4Y€ BHEIITHUX
Harpy3o0kK, a ¢ APyroM - He BhI3bIBAJ pA3pyIICHUs ACTAJCH MPU UX COCTUHECHUH.

2.2.2 ConeprkaHue 3aJaHus

*OnpeaenuTb 3HaYCHHUs] HAMMEHBIIETO U HAauOOJBIIEr0 HATATOB B COCTUHEHUU.

*BbIOpaTh CTaHAAPTHYIO MOCAJKY, OOECIEUMBAIOIIYIO Mepenady 3aJaHHOTro
KpPYTSAIIEr0 MOMEHTA.

*I1oCcTpOUTh CXEMYy pPAaCHOJOXKEHHS TOJIEW JTOMYCKOB OTBEPCTHS CTYMHIBI H
BaJa.

2.2.3 TlopsAmox BBITIOJIHCHUS 3aJaHUS

Jlns  ompeneneHus: TMPEAEIbHBIX HATATOB B COCAMHEHUU HEOOXOAMMO
BBITIOJTHUTH CJIEAYIONIEE:
2.2.3.1 Paccuutath TpeOyemMoe MHUHUMAJILHOE JaBJICHHE B CcOeAUMHEHUH. [
Citydasi ICMCTBUS TOJIBKO KPYTSIIIEr0 MOMEHTA OHO OTpeesieTcs o hopmyre:
2Mxk
: (2.10)

pminl = e *i= 1
rae Mg - kpyTamuid MmoMeHT, H m;

d . - HOMHUHAJBHBIN pa3Mep COCTUHCHUS, M,

| - nIMHA KOHTAKTa COMPSIraeMbIX TOBEPXHOCTEH, M;

f - koo punment Tpenus.

PekomennyeTcst AJis COEIMHEHMS]  «CTajb - CTajb» MPUHATH KOA(DPUIMEHT

tpenust f=0.1.

2.2.3.2 OnpenenuTh 3Ha4YCHWE HawMeHbIIero pacdetHoro Hatsara N i, OH
PAaCCUMTHIBAETCS C MCIIOJb30BAHUEM peEIICHUs 3aaauu JIsMe 10 OIpeesIeHUI0
HaIPsHKCHUH M TIEPEMEICHUN B TOJICTOCTEHHBIX MIIMHAPAX 10 hopMyJie:

. . C, C
N min = [pmin] *dH.c.[—1+—2 , (2.11)
El 2
rae E; u E; - Mogynu ynpyroctu MmaTepuaioB COOTBETCTBEHHO OXBAThIBAEMOU
(Bana) m oxBaThIBarolIeH (0TBepCTHs) netanei, [1a;
C, u C, -xodddunuentsl JIasme, onpenensemMbie 1o Gpopmynam

2
)
c =——dnel . (212)

1 2 M
)
du.c.




2
1+[dg.c.J
C,=—22+u, . (2.13)
dr.c.
1-
( d2 j
rae lL; U W, - kodbdumuentsl [TyaccoHa COOTBETCTBEHHO Il OXBATHIBAEMOU H
OXBaTBIBAIOIICH JeTaJICi.
Jlns crumomHoro Bama (d;=0) Cy =1 - p,; ang maccuBHOro kopmyca (d—
o) - Cp=1+p,.

JI71s1 cTanbHBIX JIeTalleld COeTMHEHHS peKOMEeH1yeTcs BeiOpaTh E = 2%10 I1a,
n = 0.3

2.2.3.3 Onpenenntb € YYETOM BIHSHUSA LIEPOXOBATOCTH CONPATAEMBIX
MOBEPXHOCTEH BEJIMYMHY MHUHHMAIBHOTO jJomyctumoro Hatsra [Npyn] 1o
YPaBHEHUIO:
[Nmin]:Nmin+1-2(RzD+de ) (2-14)

2.2.3.4 Onpenenutb HauOONBIIUN pacdeTHbIN HATAT Npax (M) 1O BBIPAKEHUIO

N max :[pmax]*dH.c.(%+&J : (2.15)

1 2
rae [P max] - HamOoJbIIEe JOMYCTUMOE YACIHLHOE IaBJIICHHWE, NMPH KOTOPOM
OTCYTCTBYET IIJJacTHYecKas naedopMaids Ha KOHTAKTHUPYEMBIX TMOBEPXHOCTSIX
JeTaJIen.
B xauectBe [P max] (IIa) Gepercs HaumeHbllee U3 ABYX 3HaUYCHUN

b, = 0,580T1{1—(d:16 ﬂ; (2.16)
D, = 0,580T2[1[dg'c'ﬂ, (2.17)

TIe G,y U O - Opelelibl TEKYyYeCTH MaTEepHajIoB Baja M BTYJKH COOTBETCTBEHHO.
_ 7 _
Hanpumep, nns cramm 40 o, =34*10° Ila, gt ctramm 45 o, = 35*107 Ila.

2.2.3.5 OmnpenenuTh MakCUMalbHBIM HOomMycTUMBIH HATAT [Nma] € ydeTom
CMSATHS HEPOBHOCTEH KOHTAKTHBIX TIOBEPXHOCTEH JAeTalied mnpu oOpa3oBaHUU
COCIUHEHNS.

[Nmax ]= Nmax +1.2 (Rp+ Ry ). (2.18)

2.2.3.6 Ilocanka ¢ Harsirom BeIOMpaeTcs 1o Tadmuie 1.49 [ 2 ]. Ilpu BeIOOpE
CTaHAAPTHOM MOCAJIKK HEOOXOUMO BBITIOJTHUTH CIICIYIONINE YCIOBUS:
NmaXCT. S [Nmax ] l (219)
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Nmincr. 2 [Nmin]- (220)

2.2.3.7 Paccuurtarh ycuiaue 3ampeccoBku R .,;, HeoOxomumoe sl COOpPKH
JeTanei, no ¢popmyse
R3ar{ = f3ar[ pmaXCT. T dH.C. Il (2'21)

I71e fsn - KOOGOUIMEHT TPEHUS NPH 3aMPECCOBKE: f,, = 1.2 f.
P max o - JaBICHHC MPH MaKCUMalIbHOM HaTAre N o o  BBIOpAaHHOIA

CTaH,HapTHOﬁ IHoCaJaKu. Ono OIIPCACIIACTCA 110 YPABHCHHUIO
N maxcm.—1,2(R,; + R,4)

du.c. & + &
El EZ

2.2.3.8 Cxemy paclojOKEHUsI TOJIEW JONMYCKOB Bajla W OTBEPCTUS IIO
BBIOPAHHOW TOCAJIKE BBIIOJHUTH aHAJIOTUYHO PUCYHKY 2.2 ¢ YKa3aHHEM 3HAYECHUU
MpeIeNIbHBIX HATATOB.

maxcm.. = 2.22
p ( )

3 ONPEJEJEHUE OCHOBHBLIX JIEMEHTOB COEJJUHEHUH MTPU
CEJIEKTUBHOM CBOPKE

3.1 Ucxoaubie TaHHBIE

* HomunaneHe1i pa3Mep cOeAMHEHUS U MOJIs TOIYCKOB JieTalleH.

* BenuunHa rpynnoBoro gomycka.

[Ipu rpynnoBoii B3aMMO3aMEHSIEMOCTH JI€TaJIi COCTMHEHUS U3rOTaBINBAOTCS
CO CpPaBHUTEIBHO IIUPOKMUMH, TEXHOJOTHYECKHM BO3MOXKHBIMH JONYyCKaMH, 3aTe€M
MPOBOAMWTCS COPTHPOBKA  JeTallei Ha paBHOE YHCIO TPymm C Oojiee y3KUMHU
IPYNIOBBIMU JIONYCKAMU C TIOCIIEAYyIOIIe COOpKOM CcOoequHEeHUuN U3 AeTalien
OJIHOMMEHHBIX Pa3MEpHBIX Py (CEIEKTUBHAA cOOpKa).

CenexTuBHasi cOOpka TIO3BOJISIET TOBBICUTH TOYHOCTH COCIMHEHUS 0e3
YMEHBIIICHUsI JOMYCKOB Ha HW3TOTOBICHHE JAeTalneil Wiu OO0eCrnednuTh 3aJaHHYIO
TOYHOCTh  COCIWHEHUS TPU  PACHIMPEHUH  JOMYCKOB 10  OKOHOMHYECKU
11eJeco00pa3HbIX BEIMUHH.

3.2 Conep:xanue 3a1aHusl

*Onpenenuts 3HaA4CHHS NMPEAEIbHBIX OTKIOHEHUH, JIOIMYCKOB M IPEAEIbHBIX
pa3MepoB Bajla U OTBEPCTHS.

*OnpenenuTs BEIMYUHBI MPEIEIbHBIX 3a30p0B WIHM HATATOB B COEIMHEHUH.

*OnpeaenuTb Yuciao rpyn COPTUPOBKH.

*BbluepTuTh CXEMy MOJEH JOMYCKOB 3aJJaHHOTO COEAMHEHUS! C TPYNIOBBIMU
JOIYCKaMHU JIJIsl CEJIEKTUBHOM COOPKH.

*CocTaBUTh KapTy COPTUPOBIIIMKA.
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3.3 IlopsaaoK BbITOJTHEHUSA

3.3.1 3HaueHus npeaenbHbIX OTKIOHEHHH, JOIMYCKOB M MPENEIbHBIX pPa3MEPOB
BAJIa U OTBEPCTHUS OINPEIACISAIOTCA B COOTBETCTBUU C YKA3aHUSMU K BBIITOJIHEHUIO
samanms 1.1, m.1.3.1 (bopmynsr 1.1 - 1.8).

3.3.2 Ilopsaok omnpeneneHns MpeaeTbHBIX 3a30POB WJIM HATATOB B COCTUHCHUH
U3J10KeH TaM ke B 1. 1.3.2 (popmyisr 1.9 - 1.16).

3.3.3 Jns TOorO, YTOOBI 3a30pbl WJIM HATATH BO BCEX TPYMIax OBLIH
OJIMHAKOBBIMH, TIPH CEIICKTHBHON COOPKE UCIIOJIb3YIOT MOCAAKH, B KOTOPBIX JOITYCKH
OTBepCcTHs W Bayia paBHbI, T.e. 1D = Td, rae TD u Td - momycku oTBepCcTHs U Baja
COOTBETCTBEHHO. B TakoM citydae paBHBI M TPYIITIOBBIC OMTYCKH

TPD = T'd, (3.1)
rae TPD u T'Pd - rpymnmoBsie JOMYCKH OTBEPCTHS M BaJia.

Torna yucno rpynn (N) COPTUPOBKH ONMpeNeNsaeTcs o popMyiaM:

TD

= 3.2
TrpD ( )
Td
1 R0 n= . 3.3
Trpd ( )
[IpakTyeckn N i = 4 - 5, AU B MPOU3BOJICTBE MMOJUIUITHUKOB MPH

copTupoBKe Ten kaderus N > 10.

Heo6xoaumo umeTs B BUY, YTO OTKJIOHEHUS ()OPMBI HE JOKHBI MPEBBIIIATH
IPYIIIOBOTO JIOMyCKa, MHAYE OJIHA M Ta e JETalb MOXKET MOIAacTh B Pa3HbIE TPYIIIIbI
B 3aBUCUMOCTH OT TOT'O, B KAKOM CEYECHUU OHA MU3MEPEHA MPU COPTUPOBKE.

3.3.4 Ilpu BBINOTHEHUH CXEMBI MOJEH OMYCKOB COEIUHEHUS HE0OXO0IUMO
pa3ieNnuTh TOJS JONMYCKOB OTBEPCTHS W Baja HAa HAWAEHHOE YHUCIO TPy
COPTHUPOBKM M IIPOHYMEPOBAaTh HX, 3aTEM OIPEIEIUTh 3HAYCHHS MPEAEIbHBIX
OTKJIOHEHHUW Ha MPAHUIIAX OTJEIBHBIX IPYII U 0003HAYUTh UX HA CXEME.

Kpome Toro, Ha cxeMe He0OXOUMO yKa3aTh NpeeabHble 3HAYEHUS TPYIIOBBIX
3a30pOB WJIM HATATOB, ONPEIEIUB MX B COOTBETCTBUM CO CXE€MOH Mo (opmysam,
HarpuMep:

Srpmax = Smax = TD + TD / n; ( 3.4 )
Srpmin = Smm + Td = Td / n, ( 3.5 )
rne SPnax ¥ SPhin - HawbOONBIIMKM W HAUMEHBIIMM TPYIIOBLIE  3a30PbI

COOTBCTCTBCHHO.

o H7
[Ipumep cxembl MONEH JIOMYCKOB COEOWHEHHS @60F C TpYNHOBBIMHU

JOTTyCKaMH JIJIsl CEJICKTUBHOM COOPKHU MpHUBEACH Ha pUCYHKE 3.1.
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Pucynok 3.1 - Cxema mosieii TOIyCKOB COSAUHEHUS @60% , TIOJIBEpracMoro

CEJICKTUBHOM COOpKeE
3.3.5 [Ipumep KapThl COPTUPOBIIUKA MTPUBE/IEH B Tabiuiie 3.1.

Ta6muna 3.1 - Kapta copTupoBIIMKa [ COPTUPOBKU JIeTajael COeAMHEHUS

@60% Ha TPU pa3MepHbIE FPYIIIbI

Howmep pazmepHol rpyibl Pa3smepsl neraneit, Mm
OTBEPCTHE BaJl
1 CBBIIIIE 60,00 59,94
110 60,01 59,95
2 CBBIIIIE 60,01 59,95
110 60,02 59,96
3 CBBIIIIE 60,02 59,96
10 60,03 59,97

4 PACYHET PASMEPHbIX HENEN METOJAMM IIOJTHOU "
HEINIOJIHOU B3AUMO3AMEHAEMOCTHA

4.1 UcxoaHble JaHHBIE

*Yeprex y3iia ¢ yKa3aHHBIMU HOMUHAJIBHBIMU pa3MepaMH 3BEHbBEB.

*HomuHanbpHBIN pa3Mep U npeielbHbIe OTKIIOHEHUS 3aMbIKAIOIIErO 3BEHA.

* JlomyCTUMBIN IPOLEHT Opaka (7151 METOoJ1a HEMOJIHOM B3aMMO3aMEHSIEMOCTH ).
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Pacuer pa3mepHBIX Leneil sABiIseTcsl HEOOXOAUMBIM ATalloM KOHCTPYHUPOBaHUS,
M3rOTOBJICHHS M 3KCIUTyaTallMd MAILWH, y3J0B U MEXaHU3MOB. C IMOMOIIBIO TEOpUU
Pa3MEpHBIX LIENEN MOTyT PeIaThCs pPa3IMYHble KOHCTPYKTOPCKUE, TEXHOJIOTHUECKHUE
U METPOJIOTrnYeCKre (M3MEPUTEIBHBIC) 3a/1a4U.

C mnomompr TEOpUM pPa3MEpPHBIX LENEed pelarT JBE OCHOBHBIE 3aJauu:
npsaMyro 1 oOpatHyro. CyTe npsMON 3aaaud (3aJaud KOHCTPYKTOpPA) COCTOMT B
pacyeTre JOIMYCKOB BCEX COCTaBIIOMIMX 3BEHBEB, HA3HAYEHUM HX MPEACITbHBIX
OTKJIOHEHMM O M3BECTHBIM HOMHHAJIBHBIM pa3MepaM BCEX 3BEHBEB U M3BECTHOMY
JOIIYCKY U MIPENEIbHBIM OTKIOHEHUSIM HCXOIHOTO (3aMBIKAIOIIET0) 3BEHA.

OOpaTtHas 3amauya (3a7aya TEXHOJIOTa) pEIIAETCs MPEUMYIIECTBEHHO IpU
pa3paboTKe TEXHOJIOTMYECKUX IPOIECCOB M3rOTOBIEHUS M cOopku u3aenuil. CyTb
oOpaTHOH 3aJ]auy COCTOUT B pacueTe HOMHUHAJIBHOIO pa3Mepa 3aMbIKAIOLIETr0 3BEHA U
€ro MpeAesIbHbIX OTKJIIOHEHUH MO W3BECTHBIM 3HAUYEHUSM HOMHHAJIBHBIX Pa3MEpPOB U
IpEEIbHBIX OTKIOHEHUI BCEX COCTABISAIOLINX 3BEHBEB Pa3MEPHOM LIETIH.

4.2 Conep:xkanue 3a1aHusi

*BbIABUTH pa3MEPHYIO LI€Tb, COCTABUTH U BHIYEPTUTDH €€ CXEMY.

*Ha3HauuTh ONYCKM M TPEIETbHBIE OTKJIOHEHHUS COCTABIISIFOIIMX 3BEHBEB,
IOIIyCK W IIPEACNIbHBIE OTKJIOHEHUS KOPPEKTHUPYIOLIEr0 3BEHAa METOAOM IIOJIHOMN
B3aMMO3aMEHAEMOCTH.

*Ha3zHauuTh JOMYCKM W TPEJENbHbIE OTKJIOHEHHUS COCTaBIISIOLIUX 3BEHBEB,
JOIIyCK U IPEAEIIbHbIE OTKIOHEHUSA KOPPEKTUPYIOIIETO 3BEHA METOAOM HEIOIHOU
B3aMMO3aMEHAEMOCTH.

*JlaTb CpaBHUTENIBHYIO OLIEHKY METOJIOB pacuera.

4.3 TopsinoK BHITIOJTHEHHS

PasmepHO# Iemb0 Ha3bIBACTCSI COBOKYIHOCTH Pa3MEpOB, HEMOCPEICTBEHHO
YYacTBYIOIIMX B pEIICHWH IIOCTaBJICHHON 3ajaud W O0Opa3yroMX 3aMKHYTHIH
KOHTYP.

BakHeHmuM HEOOXOAMMBIM YCIIOBUEM JUIsl COCTaBJICHUS Pa3MEPHOMN Iemu
SBJISICTCS  YCJIOBUE €€ 3aMKHYTOCTH. JIJIS TpOBEACHUS pPa3MEpPHOro aHam3a
HEOOXOINMO:

4.3.1 Haiitu Ha yepTexe 3aJaHHOE HUCXOAHOE 3BeHO. llpu pemieHuun npsmoit
3aladyl 3TO OOBIYHO 3BEHO, K KOTOPOMY HPEIbSIBISIETCS OCHOBHOE TpeOOBaHME
TOYHOCTH, OIPEIECTSAIONICe KaueCTBO M3/JEIUs B COOTBETCTBUM C TEXHUYECKUMH
TpeboBanusiMu. Ha pucynke 4.1 UCXOTHBIM 3BEHOM SIBJISIETCSI TOPIIOBBIA 3a30p Ajx
MEXAy HIECTEpPHEN U MIaliOOou.

21



50

Y

P
<«

5002 1

ZINNN\N7Z/&

| Al

ANNNNNNNNN

BEE
I ||

S
+] l?f N % )
A=0

\ =

4;

N

35

Pucynox 4.1 - 3cku3 cOOpOUHON €AUHUIIBI

[Ipn pemieHnn o0OpaTHOM 3aJayM 3BEHO HA3bIBAETCS 3aMBIKAIOMIMM U
Mojy4yaercsi B mmpoiiecce oOpadOTKU WM COOPKHU MOCJICAHUM. 3aMBIKAIOIINM 3BEHOM
SIBIISICTCSI, HATpUMep, pasmep b, (pucyHok 4.2).

—

b

ba

~

PucyHok 4.2 - Dcku3 cTyneH4aroro Bajia

4.3.2 YcTaHOBUTH 3B€HbS, BXOJAIIME B Pa3MEPHYI IEeNb C 3aJaHHbIM
WCXOOHBIM 3BE€HOM. [l 3TOro 1o 4epTexXy HaWTH COIPSIKEHHBIM, T.€.
NPUMBIKAOIIAN C OJHOM CTOPOHBI K HCXOJHOMY 3BEHY, pa3Mep [IeTalH,
HETOCPEJCTBEHHO BIIUSIONIMNA HA BEIUYMHY HCXOJHOTO pa3Mepa. 3aTeM HaWTu
pasMep ApYyrou AeTalid, CONPSKEHHBIA ¢ pa3MEPOM NEPBOU JETAIM U BIMUSIOIIUN Ha
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BEIMYMHY HCXOJHOrO 3BeHa M T.X. llocienHuii W3 3TUX pasMepoB JIOJKEH
IIPUMBIKaTh K HCXOAHOMY C JPYIrOM CTOPOHBI. Bce BBIABICHHBIE COCTABJIAIOIIME
3BEHbS M HCXOTHOE 3BEHO JOJLKHBI 00pa30BaTh 3aMKHYTHII KOHTYP.

[Ipu BBIIBIEHUMU pa3MEpHOI Lenu HEOOXOAMMO PYKOBOJICTBOBATHCS MPaBUIOM
KpaT4aullen [enu.

4.3.3 TlocTpouts cxemy pazMmepHou 1enu. [loctpoeHue cxembl eny HaYMHAIOT
C U300paXEeHUs]  MCXOJHOIO (3aMBIKAIOIIET0) 3BeHa B BUJE OTPE3KA CO CTPEIKAMU.
3aTeM OT OJHOW IUIOCKOCTH 3aMBIKAIOILIEro 3B€Ha IPOU3BOJIAT, B COOTBETCTBUU C
pPa3MEpHBIMU CBA3SIMHU, KPYTOBOM 00XO0/1 IO BCEM COCTABJISIONIAM 3BEHBSM JI0 BTOPOId
IUIOCKOCTA HKCXOJHOro 3BeHa. (CocCTaBisiloOlIME 3BEHbS MPU 00XO0J€ IO YacOBOU
CTpesike 0003HAuYalTCsl MPOMHUCHBIMA OyKBaMU C TIOPAJIKOBBIMU ITUGPOBBIMU
WHJIEKCaMU, HallpUMEpP, UCXOAHOE 3BEHO A, COCTABIISIIOIINE 3BEHbS] PA3MEPHOU LIETIH
- A, Ao u T

434 PaznennTh cocTaBisiolIMe 3BEHbS Ha YBCINYUBAIOMKUEC U YMCHBIIAIOIITUC.
VYBeauuuBarwllee 3BEHO - 3BEHO pa3MepH0ﬁ Oery, C€ YBCIMYCHHCM KOTOPOIo
HCXOAHOC (SaMBIKaI-OIHGC 3B€HO) YBCIMYINBACTCA. Takoe 3BeHO 00OO3HAYaeTCsA
CTpGJ'IKOﬁ BIIpaBo. VYMeHbIIaIIee 3B€HO - 3BEHO pa3MepH01”4 IICIIn, ¢ YBCIMYCHUCM
KOTOPOI'0 HCXOAHOC 3BCHO YMCHBIIACTCA. OHo o003HayaeTcs CTpGJIKOﬁ BJICBO.

4.3.5 TlpoBepuTh NIPABUIBHOCTh COCTABIICHUS Pa3MEPHOM 1enH 1Mo hopmyJie:

m i n-1 (_-
A =D Ai-> A, (4.1)
i=1 m+1
rae A, - HOMUHAQJIBHBIM pa3Mep UCXOIHOTO 3BEHA;

m -
Z A - CyMMa HOMUHAJIBHBIX pasMCPOB YBCIIMINBAIOIINX 3BCHLCB,

5 -

=1
-1
Al - CYMMa HOMHWHAJIBHBIX paBMCPOB YMeHI)HIaIO]_HI/IX 3BCHLBCB,

+1

M - YUCJIO YBEIMYMBAIOIINX 3BCHBECB;
N - oOmiee YUCIIO 3BEHBEB Pa3MEPHOH LIETIH.

3

4.3.6 B uncie cocTaBisOMINX 3B€HBEB MOTYT OKa3aThCs pa3Mephl, 11 KOTOPBIX
JIOMYCKH yKe 3amaHbl (M3BeCTHbI). OOBIYHO 3TO pa3Mephbl CTAaHIAAPTHBIX JETaJICH:
KOJIEI] TIO/IITUITHUKOB, 111ai10, TaeK U T.1I.

Takum 00pazoM, Ha OCHOBAHUU UYepPTEXa y3j1a WU JICTAU BBIMOJIHSIETCS CXeMa
pa3MepHO# 1IenH, HapuMep, Y37y Ha pucyHke 4.1 COOTBETCTBYET pa3MepHasl IeTb
(pucyHok 4.3).
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4> =50

A4 =5, A =35 45 =10

AA _ 0+0,l78

Pucynok 4.3 - Cxema pa3mepHoil 1ienu

Jlnst ynobcTBa pa3MepHOro aHajln3a U MOCIEAYIOUIMX pacueToB PEKOMEHIyeTCs
COCTAaBUTh BCIIOMOTraTeIbHYI0 TabIuIy, moJo0Hyt0 Tadaune 4.1.

Tabmuua 4.1 - Pe3ynbTaThl pacdera JOMYCKOB B pa3MEPHOW LEMU METOIOM
ITOJTHOW B3aMMO3aMEHSIEMOCTH

Howmu- 3BeHbs |Xapakrte- Equnu- |KBa- |[Jonyck [[lone (IIpenenbHbie
HaJbHBIM |pa3Mep-pUCTUKA |la I0- [IU- [pa3Mepa, |I0IyC-|OTKIOHEHUS, MKM
pasMep, |HOM 3BeHa  |ITyCKa, I, [TET, |MKM Ka
MM enu MKM ITq BEPXHEE | HIDKHEE
0 A, MCXOI- - - 178 - +178 0
HOE
50 4, [ompene- 1.56 9 62 h9 0 -62
JIEMOE
5 .  M3BecT- 0.75 - 20 - 0 -20
41 |noe
10 %, [koppekt-| 0.90 - 34 - - 62 -96
UpyIo-
niee
35 <  jompene- 1.56 9 62 h9 0 -62
A isemoe

4.4 Pacuer n10mycKOB pa3MepoB, BXOASIIUX B pa3MepHbIe LENH, METOA0M
MOJIHOHM B3aUMO3aMeHAeMOCTH (MAaKCMMYMa - MMHUMYMa)

DTOT METOJ pacuera IMO3BOJSET 00ECTeUUTh 3aJaHHYI0 TOYHOCTh HCXOJIHOTO
(3aMBIKAIONIET0) 3BEHA Ja)Xe B CiIy4ae CaMbIX HEOJIaronmpusaTHBIX COYETAHUN
MPENEIIbHBIX OTKJIIOHEHUWM 3BEHBEB pPA3MEPHOM LIE€NM, HampuMep, KOorjga BeCe
YBEJIMYMBAIONIME 3BEHBS WMEIOT HauWOOJNbIIME, a YMEHBIIAIOMUE 3BEHbI -
HAaWMEHBININE TPEJETbHbIC OTKJIOHEHHUS. TakuM 00pa3oM, JIOCTUTAETCS TOJIHAS
B3aUMO3aMEHAEMOCTb.
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[Ipsimas 3a1aua MOXKET pelaThCsi CIOCOOOM PaBHBIX JIOMYCKOB M CIIOCOOOM
JOIYCKOB OJHOTO KBanmuTeTa. Croco® paBHBIX JTOMYCKOB MPUMEHSETCS JIUIIb AJIs
OpPUEHTHPOBOYHOTO HAa3HAY€HUs JOIYCKOB, T.K. HE YYUTHIBAET pa3HUILY
HOMHUHAJIBHBIX Pa3MEPOB COCTABIAIONIMX 3BEHBEB U CBS3AHHYIO C HEW pa3HULY B
TEXHOJIOTHYECKOW CJI0KHOCTH MOJYUYEHHSI pa3MEPOB C PABHBIMU JIOITyCKAMU.

Haunbonee mmpoko NpUMEHsIETCs CIOCO0 JOMyCKOB OQHOIO KBAaJIUTETA (PaBHON
TOYHOCTH ), KOTOPBII PEKOMEHIyEeTCsl UCIIOJIb30BaTh M B HACTOALLEH padoTe.

4.4.1 Onpenenuts CpeHEE YUCIIO EAUHULL IOITYCKa a ¢, 110 GopMmyIie

L (42)

cp n-1
P
i=1

rae TAy - JIOIyCK HCXOTHOTO (3aMBIKAOIIETO 3BEHA);

n-1
Zi - CyMMa €IWHHUI] JAOMYCKAa COCTAaBJISIIOIINX 3BEHHEB. 3HAYCHUS €IIMHUIL
i=1

JIOITyCKa BBIOMPAIOTCA B 3aBUCUMOCTH OT HOMUHAJILHOTO pa3Mepa no tadsuue 1.1.
JUist ciydasi, Korgja B pa3MEpHOM LeNM HMMEITCS 3BEHbS C HW3BECTHBIMU
JOIyCKaMH, (OpMyJia pacyeTa a , OyJ1eT UMETh BUJL

TAA _ZK:TAiuLB
Y (4.3)

cp q
P
1

K
rae > TA,, - CyMMa JOIYCKOB K 3BEHBEB C U3BECTHBIMH JIOIYCKaMHU;
1

q
>'i,, - CyMMa eIUHHII IOIIyCKa ( «OIPeIe/IsIeMbIX» 3BCHbEB.
1

4.4.2 Tlo naitneHHOMYy cpenHeMy KOA(D(HUIIMEHTY TOYHOCTH (YUCITY €IMHMII
IOIyCKa a,) MomoOparh no Tabnuue 1.2 KBaaWTET TOYHOCTH Ul COCTAaBIIAIOLINX
3BEHbBEB, 32 UCKIIOUEHHEM 3BEHBEB C U3BECTHBIMU JOMYCKAMH.

4.43 Tlo BeIOpaHHOMY KBaJUTETy TOYHOCTH HA3HAYUTHh TNpPENETbHBIC
OTKJIOHEHHUS M JIOMYCKU Ha BCE COCTABJISIOLIUE 3BEHBS, KPOME OJTHOTO, BEBIOPAHHOTO B
KauecTBe KoppekTupyromero. Heo0XoauMOCTh Takoro KOPPEKTHPYIOLIEro 3BEHA
BO3HUKAET B CBSI3U C TEM, YTO Yallle BCEro BbIOpAaHHBIN KOA(P(UIMEHT TOYHOCTH HE
MOJIHOCTBIO COBIAJIAET C PACYETHBIM.

[IpenenbHbIe OTKIOHEHHUS pa3MEPOB Ha3HAYAIOTCS, UCXO/I U3 00ILIEro mpaBuia:
IUTS OXBATBIBAEMBIX Pa3MEpOB - Kak Juisi oCHOBHOTO Baia (N), mist oxBaTeiBaroOmuX -
Kak Jyig ocHoBHOTO oTBepcTHs (H). B Tex ciywasx, korga 3To TpyJIHO YCTaHOBUT,
7T 3BeHA Ha3HAYaIOTCsl CHMMETPUYHbIC OTKIIOHEeHUs (£1T/2).

444 Tlpu BbIOOpPE KOPPEKTHUPYIOUIETO 3BEHA CJEAYET PYKOBOJCTBOBATHCA
cneayromuM. Ecnu k03ddUIIMEHT TOYHOCTH MPHUHATOrO KBaiIuTeTa (a) MEHbIIE
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BBIYUCIIEHHOIO, T.. @ < a o , TO B KaueCTBE KOPPEKTUPYIOUIErO BbIOMPAIOT
TEXHOJIOTHYECKU Oolee ciokHoe 3BeHo. Ecam ke a > a ¢, , TO KOPPEKTUPYIOLIEe -
TEXHOJIOTHYECKU OoJiee MPOCTOe 3BEHO.

[IpenenbHple OTKIOHEHHST KOPPEKTHPYIOIIETO 3BEHA OINpPENessIoTCS  Tak.
[TockonbKy KOPPEKTHPYIOIIEE 3BEHO SBIACTCS OJHHUM M3 COCTABISIOUINX 3BEHHEB
pa3MepHON 1enu (yBEIMYUBAIOIIUM HIIM YMEHBIIAIONIMM), TO IOCJIE€ Ha3HAYCHUS
OTKJIOHEHHH Ha BCE OCTaJIbHBIE COCTABIISAIONINE TOJIBKO €r0 MPEeAeIbHbIE OTKIOHEHUS
OyAyT HEM3BECTHBIMU B (hOopMyIie

Es (Ay) = iEs[Rj_gEi(Rj; (4.4)
Ei (Ay) = ia[&)_zaﬁj, (45)

rae ES(A,) - BepxHee OTKIIOHCHHE HCXOIHOIO (3aMBIKAIOIICTO) 3BCHA,;
Ei(A,) - HIWKHee OTKIIOHCHHE UCXOIHOTO (3aMBIKAIOIIEr0) 3BCHA,

j - CyMMa BCPXHUX OTKJIOHCHUH YBCIIMYNBAIOIINUX 3BCHLCB,
) - CyMMa HHJKHHUX OTKJIOHCHMH YMCHBIIAIONINX 3BCHLCB,
) - CyMMa HMJKHHUX OTKJIOHCHMH YBCIMYHNBAIOINX 3BCHLCB,

n-1 «
Z ES(A) - CyMMa BEPXHUX OTKJIIOHCHUW YMEHBIIAIOIINX 3BCHBEB.

m+1

IToaTomMy, 3Has, KAKMM SIBJISICTCS KOPPEKTHPYIOIIEE 3BEHO - YBEIMYHMBAIOIINM
WM YMEHBIIAIONIUM, HEOOXOAUMO PEIIuTh Kaxkaoe u3 ypaBHeHwil (4.4) u (4.5)
OTHOCHUTEIILHO HEM3BECTHEIX ES . m Ei .

OnpenenuB npenesibHbIe OTKIOHEHUS KOPPEKTUPYIOUIErOo 3BEHA, HAXOMST €ro
JIOITYCK.

4.4.5 TlpoBepuTh NOpPaBWIBHOCTh HA3HAYECHUSA JIOIMYCKOB Ha COCTAaBJISIOIINE
3BEHbS 10 BBIMOJHEHUIO PABEHCTBA

TA, = STAI, (46)

n-1
rae ZTAi - CyMMa JOIIYCKOB BCE€X COCTaBJISIIOIIUX 3BCHBLCB.
1

4.4.6 3anectu B Tabnuiy 4.1 oKOHYATENbHBIE PE3YJIbTATHI PACUETOB JOIYCKOB U
peleNbHbIX OTKJIOHEHHH.
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4.5 Pacuyer J0MyCKOB pa3MepoB, BXOASIUMX B pa3MepHbIe LENH, METOA0M
HeIMOJIHOM B3aUMO03aMEHAEMOCTH (TEOPEeTHKO-BEPOATHOCTHHIM)

[Ipy BepOATHOCTHOM METOJIE€ pacyeTa YUYUTHIBAIOTCA 3aKOHBI PACCESHUS
pa3MepoB JAeTaneil u ciaydaHbld XapakTep uxX coueranusi npu coopke. CoBnaaeHue
NEUCTBUTEIBHBIX pa3MEpPOB JeTaleil B I1ENH, PaBHBIM MPEJIEIbHBIM pa3Mepam,
CUHTACTCS] MAJIOBEPOSITHBIM. ITO CIIOCOO pacueTa SBISIETCSI OCHOBHBIM B CEPUITHOM U
MacCOBOM MPOU3BOJICTBAX.

4.5.1 Ilpunumaem, 4YTO paccessHUE pPa3MEpPoOB JeTalied MOJAUYMHAETCS
HOPMaJIbHOMY 3aKOHY (3aKkoHy ["aycca), OTKJIOHEHHS pa3MepOB IPYNIUPYIOTCS OKOJIO
CEepelUHbl TOJISI JIONMYCKa, a BEPOSTHOCTh M3TOTOBIEHUS pPa3MEpOB JeTajieil ¢
npeleNbHbBIMU OTKJIIOHEHUSIMU BechMa Masia. B 3ToM cilydae cpefHee Yucio eIUHUIL
JIOITyCKa orpeaensercs no Gopmyie

J(TAAV Y (ALY
al = ! (4.7)

L2,

rae arcp - K03 (UIUEHT TOYHOCTU PA3MEPHOM 1IEMH, MOJTYYSHHBIH BEPOSTHOCTHBIM
METOJIOM (paCIIMPEHHBIN );

t - koaddunmeHT pucka, BeIOUpaeMbiil U3 TaOUIBl 4.2 B 3aBUCUMOCTH OT
IIPUHATOTO pUcKa P ;

A% - OTHOCHTEIBHOE CpelHee KBaJpaTUYECKOe OTKIOHEHUE (K03 UIUEHT,
XapaKTEepU3yIOMIM 3aKOH paccesHHus pa3MmepoB). [l 3akoHa HOPMaJIbHOTO
pacnpenenenus A° = 1/9.

Tabmuua 4.2 - 3HaueHus kodPduuuenta t npu HOPMaIBLHOM paCTpPEEICHUH
pPa3MepOB 3aMBIKAOLIETO pa3Mepa I Pa3JIudHbIX MPOLEHTOB pUcKa P

P,% 10.01 [0.05 |0.1 [0.27 |0.5 1 2 3 5 10 32

t [3.89 348 |3.29 | 3 281 |257 1232217119 ]165] 1

Yame Bcero B pacyerax HMCHojib3yercssi 3HadueHue pucka P = 0.27%. Oto
O3HAYaeT, 4YTO B IMpolecce COOPKH CYIIECTBYET BEPOSTHOCTh MOJYUYEHHUS Tpex
OpaKOBaHHBIX W3ACJIUMN U3 THICIYH.

Pacuer nomyckoB pazMepoB COMPOBOKIACTCS 3aNOJTHEHUEM TaOIHIbI 4.3.

4.5.2 Tlo a"mamorum ¢ 1m.4.4.2 B COOTBETCTBUM C HAWIEHHBLIM 3HAUYEHUEM a
BBIOpaTh KBAJIUTETHI TOYHOCTH BCEX COCTABIISIONINX 3BEHBEB, KPOME 3BCHBEB C

HN3BCCTHBIMU JOITYCKaMU MU 3BCHA, BBI6paHHOFO B Ka4YCCTBC KOPPCKTUPYIOLICTO.

4.5.3 Ilo ananoruu c m.4.4.3 Ha3HAUUTh NPEAEIbHBIE OTKJIOHEHUS Pa3MEPOB
«OIPENIEISIEMBIX) 3BEHBEB.
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Tabmuua 4.3 - Pe3ynbrarhl pacuera JOMYCKOB B Pa3MEpPHOM 1LIEMH METOIOM

HEIMOJHON B3aMMO3aMEHSIEMOCTHU

Homu- |3Be-|{Xapak- |[KBagpat |KBa |[lone [[Jonyck [Koopaunara|llpenenbhbie
Hajlb- |HbA [TEPUC- |€AUHULII|-IH- |IOy- [pa3Mepa,|CepEeaUHbl  |OTKJIOHEHUS,
HBII THKa  |JOMYCKa,|TeT [CKa |MKM oJIst MKM
pasmep, sBeHa |i2, MM | ITqQ JOITyCKa BEpX- [HUXK-
MM Ec, Mkm HIDK- |[Hee
0 A, |3aMbIKa 178 +89 +178 0
OIES
50 1, |onpene- 2.43 10 | h10 | 100 -50 0 - 100
JIEMOE
5 . |m3Bect-| - - - 20 -10 0 - 20
A1 |noe
10 koppek-| 0.81 - - 106 -79 -27 | -131
% [tupyio-
iee
35 < |ompene-| 2.43 10 | h10 100 -50 0 - 100
Au I pgemoe
4.5.4 OnpenenuTsb JOMYCK KOPPEKTUPYIOIIETO 3BeHA 10 GhopmyIie:
TAk \/(TA) = (T4i)?, (4.8)

rae TAq

> (TA)

Y 3BEHbS C M3BECTHBIMU JOIYCKaMHU ), KpOME KOPPEKTHUPYIOIIIETO.

4.5.5 Onpenenutb KOOPAWHATY CEPEAUHBI MOJS JIOMYCKa KOPPEKTUPYIOIIETO

- TONYCK KOPPEKTUPYIOLIETO 3BEHA;

- CyMMa KBaJpaToB JOIMYCKOB BCEX COCTABJISIIOIIMX 3BEHbEB (BKIIHOYAs

3B€HA U3 YpaBHEHUS

(4.9)

Ec (A,) = ZEC( ) ZEc( ) |
m+1
rie Ec (A)) - KoopauHaTa cepeIuHbI OIS I0MYCKa 3aMbIKAIOIIErO 3BEHA,;
Zm:Ec(Kij- CyMMa KOODIMHAT CEPEIUH IIOJIEH OMYCKOB YBEIMYMBAIOIINX
3BCHBC;3;

ZEc(Aij- CyMMa KOOpJAWHAT CEpEeaAuH MoJIeN JOIYCKOB YMCHBIIAIOIIHNX

m+1

3BEHBEB.
DTO0 ypaBHEHHE HEOOXOIMMO PEIIUTh OTHOCHTEIBHO Heu3BecTHOro Ec(A,) -
KOOPJIMHATHI CEPEUHBI TOJISI JOMyCKa KOppeKTupyomero 3BeHa. Ono Oyxaer
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m N n-1 «—
BXOJIUTH B ZEc(AiJ ambo B ZEc(Aij B 3aBHCHMMOCTH OT TOTO, SBJISICTCS
1

m+1

KOPPEKTUPYIOIIEE 3BEHO YBEJIMYMBAIOIINM WM YMEHBIIAIOUIUM.
HyXHO MMeTh B BUJY, YTO KOOpIHMHATA CEPEAMHBI IMOJIA JIOMyCKa I-T0 3BEHA
OTIPE/ICTISCTCS CIEAYIOIUM 00pa3oM:
Ec (Aj)) = [Es(Aj) +Ei(A)]/2. (4.10)
4.5.6 Haiitu npenenbHble OTKIOHEHHS] KOPPEKTUPYIOLIETO 3BeHa Mo (popmyie:
Es (Ao =Ec(Ay) + TA( /2; (4.11)
Ei (Ay) =Ec(Ay) - TA( /2. (4.12)

4.5.7 IIpoBepuTh NpaBUWIBHOCTb pacueTa JOMYCKOB

TA, = t |25 (TAiY? | (4.13)

4.5.8 OLEHUTh pACHIMPEHUE TOMYCKOB COCTABIISIOIINX 3BEHBEB, PACCUUTAHHBIX
TEOPETUKO-BEPOATHOCTHBIM METOAOM, TP COXPAHEHUU TOYHOCTH MCXOTHOTO
(3aMBIKAIOIIET0) 3B€HA B CPABHEHHUH C PACUETOM [0 METOAY MaKCUMyMa-MUHHUMYyMa
o opmyiie:

r=a'cp/ ap (4.14)
rae T - KodhQUIMEHT pacIupeHus 10MmycKa.

5 BBIBOP CPEJICTB U3BMEPEHUS
5.1 UcxoaHble JaHHBLIE
HomuHanpHbIE pasMmepsl  JeTajeid, BKIIOYEHHBIE B Pa3MEPHYIO IIEMb IPH
BBITIOJTHEHUHN 3aaHus 4, a TakKe MOJIsI JOMYCKOB, PAaCCUYMTAHHBIC B ATOM 3aJlaHUH
TEOPETUKO-BEPOSATHOCTHBIM CIIOCOOOM.

5.2 Conep:kanue 3ajaHus

BriOpath yHUBEpCabHbIE U3MEPUTENbHBIE CPEJCTBA Il U3MEPEHUS JIMHEUHBIX
pa3MepoB.

5.3 IlopsiAoK BHINOJIHEHHS 32/IaAHUS

CpCI[CTBa HU3MCPCHUA BBI6I/IpaIOTC$I C YUeTOM MCTPOJIOTNYCCKHUX,
KOHCTPYKTHUBHBIX 1 9KOHOMHWYCCKHX (b&KTOpOB.
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5.3.1 Merposoruueckas XapaKT€pUCTUKA BKJIIOYAET MPEeiabl H3MEPEHUS
mpubopa M MIKaIbl, TOYHOCTh MHCTPYMEHTA W TPEACIbHYIO MOTPEITHOCTh CPEJICTB
U3MEPCHHUSI.

Bce m3mepuTenbHbIe CpecTBa HIMEIOT IOTPENTHOCTD. [IpenenbHas morpentHocTh
Ajim CpeAcTBa U3MEpeHUs - HauOoJbIlash BEJIWYMHA, HA KOTOPYIO H3MEPUTEIHLHOE
CPEICTBO MOKET MWCKa3UTh MCTHUHHBIA pasMep. llpenenpHass morpemrHocTb
yKa3bIBA€TCs B MACMOPTE U aTTeCcTaTe CPeACcTBA U3MEPEHUSI.

B T'OCT 8.051 - 81 mnpuBeneHbl 3HAYEHUS JOMYCTUMOM MOTPEIIHOCTH
u3MepeHus (8) B 3aBUCUMOCTH OT BenuwuuHbl jgomnycka (IT). omycrumas
MOTPENTHOCTh HW3MEPCHHsI TMOKa3bIBACT, HA CKOJBKO MOXHO OIMUOUTHCA TIPH
U3MEpPEHUHU pa3Mepa 3aJJaHHON TOYHOCTH B MEHBIITYIO MM OOJIBIIYIO CTOPOHY.

Ucxons u3 3Toro, mpu BHIOOPE CPEICTB M3MEPEHHS] HEOOXOIHMMO BBITIOJIHUTD
OCHOBHOE YCIJIOBHE:

Alim < 0. (5.1)

JlommycTrMast MOTPEIIHOCTh H3MEPEHHUs O onpeneiseTcs mo npuioxenuio VI [3]
WIK TPUIIOKEHUIO 6 [4] B 3aBUCUMOCTH OT HM3MEPSIEMOTO pa3Mepa U KBAJIUTETA
TOYHOCTH. 3areM 1o mnpuioxkeHnuto VIl [3] unu npunoxenuto 5 [4] BeiOupaetcs
COOTBETCTBYIOIIIEE CPEJICTBO M3MEPEHHUSI C YYETOM NPHUBEACHHOTO BHIIIE YCIOBUS:
npenenbHas MOTPENTHOCTh CPEACTBA M3MEPEHUs JOJDKHA ObITh paBHA WJIM MEHbIIE
JOITYCTUMOM TIOTPEITHOCTH U3MEPEHUSI.

N3 Bcex cpeAcTB WM3MEPEHWs], YIOBICTBOPSIONINX 3TOMY YCIIOBUIO, CIEIYET
MPEAMOYECTh TO U3MEPUTEIBLHOE CPEACTBO, Y KOTOPOro Ay, Hamboaee O0auzko  O.
Kpome 3Toro, Heo6XoauMO ydecTh 3HAUCHHE KOHKPETHOTO M3MEPSEMOro pazMepa u
npenensl U3MEPEHUsT U3MEPUTEIBHOTO CPEJCTBA, a TaKXKe, YTOObl JOMYCK H3/eNns
YKJIQJBIBAJICA B JUANa30H IIKAJbl OTCUMTHIBAIOIIETO MeXaHu3Ma (MUKpOKaTopa,
PBIUAKHOUM CKOOBI U T.11.).

B Tom cinywae, ecam He ymaercs BbIOpaTh CpPEIACTBO  HM3MEpEHMUS,
YAOBIICTBOPSIIONIEE OCHOBHOMY YCIIOBHIO, TO HEOOXOAMMO TMPEAYCMOTPEThH
MPOBEICHIE MHOTOKPATHBIX HM3MEPEHUM, KOJWYECTBO KOTOPBIX OMpPEACISeTCS IO

BBIPAKEHUIO:

N (MJ (5.2)
o

rae N - koimuecTBO U3MEpEHUI.

5.3.2 B Tex caydasx, KOTrZa HET BO3MOKHOCTH ONPEACIHUTH Pa3Mep NPSMBIM
U3MEpEeHUEeM, HEOOXOJIMMO MPOBECTH KOCBEHHbIE H3MepeHus. B srom ciydae
npeeabHast MOrpenIHOCTh BRIYUCISIETCS 10 (popmyIie

Alim=J(Alim))? +..(Alim,)? (5.3)

rne  ANim 1 .. Ajim n - TpeAeibHbIe MOTPEHIHOCTH CPEIACTB HU3MEpPEHHS,
UCIIOJIb3YEMbIX TTPU KOCBEHHBIX U3MEPEHUSX.

5.3.3 KoHcTpyKiMsi BBIOPAaHHOTO CpEeICTBA M3MEPEHUS JOJDKHA 00ecreunBaTh
U3MEPEHUsl 3aJlaHHOro pasmepa. Hampumep, HeNIb3s MHUKPOMETPOM H3MEPUTH
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JTMaMeTp OTBEPCTHUS; TUAMETP IICUKH KOJECHYATOTO Bajia HEJb3sl U3MEPUTh B JIETKOM
WJIA TIKEJIOU CTOUKE.

5.3.4 TIlpu BBeIOOpPE CpEACTB U3MEpPEHHUS HEOOXOAWMMO YYHTHIBATH THII
MPOMU3BOJICTBA. B MHIMBUyAIbHOM U MEIKOCEPUMHOM MPOU3BOJCTBE B PEMOHTHBIX
MAaCTEPCKUX CJIEIyeT MPUMEHSATh YHUBEPCAIbHBIE CPEJICTBA U3MEPEHHUS, MMOCKOJIbKY
MCIIOJIh30BAaTh CIICNIUAIbLHBIC KOHTPOIBHBIC MPUCIIOCOOIEHUS U KECTKHUE MPECTHHBIC
KamuOpbl KOHOMHYECKH HEIleJIecO00pa3Ho.

5.3.5 XapakTepuUCTHKH H3MEPSCMBIX pa3MepOB, BBIOPAHHBIX CpEJICTB
U3MEPCHHUS, a TAaKXKEe UX HEKOTOPHIE METPOJIOTHUYCCKUE XapaKTCPUCTHKH HEOOXOIMMO
CBECTH B cHenuaibHylo ¢opmy. [IpuMep CBOIHBIX MaHHBIX IPUBEICH B BHJIC
Tadmuns! 5.1.

Tabmuma 5.1 - XapakTeprcTHKa BEIOPAHHBIX CPEACTB U3MEPEHUS

Homunans- |Benu- |[Homyctu- |[IpenenvHas HanmeHnoBanue Konuesbie
HBIM pa3- [4MHA  [Mas Morpe- |[IOrPEIIHO- |CPEACTBA MepHbI IS
Mep, ToJI€  |JIOMYyC- [PEHIHOCTh |CTh CPEJICTBA U3MEPEHUS HACTPONKU
JOITyCKa Ka, IT, |u3mepeHus: u3mMepeHus
MM O, MKM Ajim, MKM paspsii [Kiace
Hyrtpomep nanu-
J40H8 0.039 10 10 KaTOPHBIA C IIEHOMN - 2
nenenust 0.01mm
npu paboTte Ha
HOPMUPYEMOM
yuactke B 0.1Mm
340nh7 0.025 7 6 MuxkpoMeTp phblI- - -
yaxHeli thna MP
c orcuetom 0.002
MM B pyKax

6 PACUET " BbBIBOP ITOCAJIOK NOAIIMNITHUKOB KAYEHUSA
6.1 Ucxoaubie JaHHbIC

*KoHCTpyKIHs MOIITUITHUKOBOTO y3JIa.
*Homep nmoamumnHuka KaueHusl.
*BenuunHa u xapaxkTep paanalibHON HArpy3KHu.

To4HOCTH MOJIIMITHUKOB KaY€HUsI HOpMUpPOBaHa 1o kiaccam TouHoctu. ['OCT
520-89 ycraHaBIMBAaeT MATh KJIACCOB TOYHOCTH TMOJIIMITHUKOB, 0003HAYAaEMBIX B
opsiAKe MoBbIIeHUsT ToUuHOCTH: 0, 6, 5, 4 1 2. B O0IbIIMHCTBE MEXaHU3MOB OOIIIETO
Ha3HAYCHUSI, B T.4. B aBTOMOOWJISIX, TPAKTOpaX, CEIbCKOXO3AWCTBEHHBIX MAIIMHAX
MPUMEHSIIOT, B OCHOBHOM, MOJIIUITHUKY KaueHus () Kjacca TOYHOCTH.
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JuameTpsl Hapy)KHOTO W BHYTPEHHEro KOJel MOJAIIMIHUKA MPUHSTHI
COOTBETCTBEHHO 3a JMaMETphl OCHOBHOIO Baja M OCHOBHOIO OTBEpCTHS,
CJIE0BATEIbHO, MOCAJIKY COCIMHEHUSI HAPY>KHOT'O KOJIbI[A C KOPITYCOM HAa3HA4YaloT B
CHUCTEME Baja, a MOCaJKy COCAVMHEHUS BHYTPEHHEIO KOJIbIla C BaJOM - B CHUCTEME
otBepcTusa. OAHAKO MOJie IOMyCKa HA TUaMETP BHYTPEHHETO KOJbIa PACTIOJIOKEHO B
«MUHYC» OT HOMHUHAQJIBHOTO JUAMETpPa, T.€. U3 Tela JeTalu.

[Tonst mOMyCKOB AMAaMETPOB HAPYXKHOTO KOJIbIIA M OTBEPCTHS BHYTPECHHETO
KOJbIIa JUIsl TOAIIMIHUKOB KadeHus (O Kjacca TOYHOCTH —0003HAYAIOTCS
cootBeTcTBeHHO 10 1 LO.

[Tocaaky mOANIMITHUKA KayeHUsl HA Ball U B KOPIYC BHIOMPAIOT B 3aBUCUMOCTH
OT THUIIa U pa3Mepa NOJIIUITHUKA, YCIOBUMA €ro 3KCIUTyaTallii, 3HaUYEHUs U XapaKTepa
JNEUCTBYIOIIMX HA HETO HAarpy3o0kK U Buaa HarpyxeHus koien. Cormacao 'OCT 3225-
85 paznuyaroT TpU OCHOBHBIE BUJA HArPYKEHUS KOJICI: MECTHOE, IIUPKYJIAIIMOHHOE
U Kosie0aTenpHoe.

MecTHBIM Ha3bIBA€TCS TaKOW BHJ HArpy)KEHHUS KOJIbIA, TIPH KOTOPOM
JEUCTBYIOIIAsT pagralibHasi Harpy3ka MOCTOSSHHO BOCITPUHUMAETCS OJHHM M TEM Ke
OTPAaHUYCHHBIM yYacCTKOM OEroBOM TOPOXKKH KOJIblla, HAIpUMEp, B Clydae, Korjaa
KOJIBIIO HE BPAIIA€TCSl OTHOCUTENBHO JICUCTBYIOIIEH Ha HETO HArPY3KH.

[Ipy UUPKYISAIMOHHOM HArpy)KCHHM KOJBII0O BOCIHPHUHUMAET HArpy3Ky
TOPO’KKOM KadeHHsI TTOCIIeI0BATEIBLHO 110 BCEH €€ JIMHE, HapuMep, TP BpaIlCHUH
KOJIbI]a OTHOCUTEIHHO MOCTOSIHHOM paalibHON HArpy3KH.

[Ipu KkonebGaTeNbHOM HArpy>KEHHUU KOJIBIIO BOCIPUHUMAET PaTUATBHYIO
HArpy3Ky OrpaHUYEHHBIM YYaCTKOM JOPOKKHU KauyeHHsl, HO HAIpPaBIIEHUE HArPY3KH 32
OJIMH 000POT KOJIeOJIeTCS.

Konpiio mogmmmnHuKa ¢ MECTHBIM HArpy>XeHHEM CJIeyeT MOHTHUPOBAaTh B
MOJIIUITHAKOBOM y3JI€ C 3a30pOM, YTOOBI KOJIBLIO TOJI BO3JEHCTBUEM TOJYKOB U
BUOpAIMK MOCTENEHHO MPOBOPAYUBAIOCH OTHOCUTENBHO MOCATOUYHON MMOBEPXHOCTU
JU1s1 o0ecTieYeHus paBHOMEPHOI'O U3HOCA.

[upKyIAIIMOHHO HArpy>KEHHOE KOJIbLIO YCTAHABIMBAIOT MO MOCAJKE C HATSATOM,
9TOOBI HMCKJIIOYUTh BO3MOXKHOCTH TPOCKAJIB3BIBAHUSA KOJbIA TIO IOCAAOYHOM
MMOBEPXHOCTH M €€ MHTCHCHBHOTO U3HOCA.

6.2 Conep:kanue 3aJaHUs

*OnpenenuTb KOHCTPYKTUBHBIE pa3Mephl 3aJaHHOTO MOAIIUITHIKA KaUeHHUSL.

*VYCcTaHOBUTH BUJ HATPYKEHUS KaXKJI0TO KOJIbLA OIIUITHUKA.

*BbiOpaTh MOJS  JOMYCKOB BHYTPEHHETO U HApy>KHOTO  JUaMETPOB
MOJIINITHUKA.

*Paccuntarh M BbIOpaTh MOJIA JOMYCKOB Baja M KOPILyCa, COMPSATaeMbIX C
MOJIINUITHUKOM Ka4eHUs.

*IlocTpOUTh CXEMBbI PACHOJOXKEHHSI TIOJIEW JIOMYCKOB JUIsl  CONPSDKEHUIM
«IMaMETp BHYTPEHHEro KOJblla IOALIWIIHUKA - Bajdl» U «HAPYXKHBIM JUAMETP
IIOJIIUITHUKA - OTBEPCTUE KOPILyCay.
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* BBIMOTHUTH 3CKU3bI OAIIMITHUKOBOTO y3JIa U €ro JIeTalel ¢ yKkazaHueM IoJen
JOITYCKOB, IMOCAJ0K, MapaMeTPOB LIEPOXOBATOCTH U TPEOOBAHHMI K MOTPEHIHOCTAM
(OpMBI U PACTIONOKEHHSI TOBEPXHOCTEH.

6.3 Ilopsinok BHINOJIHEHUS

6.3.1 KoHcTpykTHBHBIC pa3Mmepbl 3amganHoro mnommmunauka (D, d, B, 1)
omnpenenstores mo tadnaune npunoxenus /[ B coorserctBun ¢ 'OCT 8338 - 75.

6.3.2 Bua HarpyXeHus MNOJAIIMIIHUKOBBIX KOJICll YCTAaHABIMBACTCS B
COOTBETCTBUM C PEKOMEHIALMSIMHU, U3JI0)KCHHBIMU BBIIIIE.

6.3.3 IMons pomyckoB BHyTpeHHero d u Hapy:kHOro D 1uaMeTpoB MOANIUITHUKA,
a TaKk)Ke MX MpeJelbHble OTKIOHEHUs onpeaensatoTcs no Tadmmmam ['OCT 520 - 89,
uMesl B BUJy, YTO 3aJaHHbINA MOAMMIHUK uMeeT 0 kiace TouyHOCTH (TpriioxkeHue E
mocoOus).

6.3.4 JInsg uMpKyJISIUUOHHO HArpy>KEHHBIX KOJICI MOAIIMITHUKA MMOCaAKa Ha BaJl
1 OTBEPCTHE KOpIyca BBHIOMPAETCS MO0 MHTEHCUBHOCTH paJMAIbHOM Harpy3ku Pr Ha
ITOCaJOYHON MOBEPXHOCTH.

NHTEeHCUBHOCTH HArpy3Ku MOACUYUTHIBAETCA 1O (hopMyIie:
R

Pr="_Kn*F*F, (6.1)
rae R - paguansHas peakmus onopsl, H;

b - pabouas mmpuHa mocamgoynoro mecta, M (b = B - 2 r , B - mmpuna
MOJAIINITHAKA; I - paANyC 3aKpYyTICHHS WU MUPUHA (PACKH KOJBIA);

Kn - nIuHamuueckuil Ko3((UIMEHT MOCaaKH, 3aBUCAIIMN OT Xapakrepa
Harpy3ku (mpu neperpyske 10 150%, ymepeHHbIX Tonukax U BuOpaumun Ky = 1;
npu neperpyske 10 300%, CuIbHBIX TouKax U BuOpammu Kp = 1.8) ;

F - xoaddunmenT, yyuThIBarONUi CTEIeHb OCIA0JICHHUs MOCAI0YHOr0 HaTsATa
IpU MOJIOM BaJie WJIM TOHKOCTEHHOM Kopiyce (7151 CIUIOIIHOTO Bajia WM MACCUBHOIO
kopryca F=1);

Fa - ko9 puiueHT HepaBHOMEPHOCTH pacIpeiesiCHUs pagruaibHON HArpy3KH B
JIBYXPSATHBIX ~KOHMYECKHX  POJIMKOMOJIIMITHUKAX WM  MEXKAY CIBOCHHBIMU
MTAPUKOTIONIITMITHUKAMHA. 7151 paauaibHBIX OHOPSIHBIX TOIITUITHUKOB Fp = 1.

[lo HalimeHHOMY 3HAYEHHIO WHTEHCHUBHOCTU HArpy3Kd Ha OCHOBAHHWH JAaHHBIX
Tabauikl 6.1 BEIOMpaeM COOTBETCTBYIOIIEE MOJIE JOMYCKa.

[Tonst momycKOB Bajia M OTBEPCTHUS KOpITyca JJIi MECTHO HAarpy>KEHHBIX KOJIEIl
BBIOMPAIOTCS U3 TaOIULIBI 6.2 .
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Tabnuua 6.1 -Jlonyckaemble 3HaU€HNUS UHTEHCUBHOCTH Harpy3ku Pg

Juametp d oTBepcTus Jlommyckaembie 3HaueHus Pg, kH / M
BHYTPEHHETO KOJIbLA, I1onst nOMYCKOB ISl BaJIOB
MM Js6 k6 m6 n6
Cs. 18 1o 80 10 300 300 - 400 1400 - 1600 | 1600 - 3000
80 mo 180 10 600 600 - 2000 | 2000 - 2500 | 2500 - 4000
180 no 360 1o 700 700 - 3000 | 3000 - 3500 | 3500 - 6000
Huametp D HapyxHO- ITons nONyCKOB 17151 KOPITYCOB
ro KOJbIIa, MM K7 M7 N7 P7
Cs. 50 o 180 1o 800 800 - 1000 | 1000 - 1300 | 1300 - 2500
180 no 360 10 1000 1000 - 1500 | 1500 - 2000 | 2000 - 3300
360 no 630 1o 1200 1200 - 2000 | 2000 - 2600 | 2600 - 4000

Tabnuua 6.2 - PekoMeH1yemMble T0JIs1 TOIYCKOB BAJIOB U OTBEPCTUN KOPITYCOB
JUTS IOJIIUITHUKOB KAU€HUS C MECTHO Harpy>KeHHbIMU KOJIbLIAMU

HomuHanpHBIH
THaMETP, MM

[Tons nonmyckoB

BaJIOB (0cei)

OTBEPCTUM B KOPITYCE

HEPa3bEMHOM pa3bEMHOM
Harpy3ska criokoitHast win ¢ yMEpeHHBIMU TOJTYKAMHU M BUOpallUeid, meperpys3ka J10
150%
Jo 80 h6 H7 H7
Cg.80 mo 260 h6, g6 G7 H7
Harpyska c ynapamu u Bubpanuei, neperpyska g0 300%
Jo 80 h6 Js7 Js7
Cs.80 mo 260 h6 H7 Js7

6.3.5 Ilpumep BBINOJHEHUS CXEM PACIOJOXKEHUSI TMOJIEM MOMYCKOB IS
COEAMHEHNH KOJIEI] MOAIIMITHUKA C BAJIOM U KOPITYCOM IIPUBEJICH HA pUCYHKE 6.1.

H7

+25
k6
+3
0 =
g Eg L'D;
1 -20
]

+40

D=160

10

N

-25

Pucynok 6.1 - Cxema pacnosokeHus Mojiei JOmyCKOB KOJIEL MOAIINITHUKA U
COMPATAEMBIX C HUMHU JeTanei
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6.3.6 Ilpumep BBINOJHEHHUS] SCKU30B TMOJIIMITHUKOBOIO Yy3jJa U JETalei,
CONPSTaeMbIX C MOJUIUITHUKOBBIMU KOJIbIIAMU, IPUBEJICH HAa PUCYHKE 6.2.

i} o )
Z/ /./.Mz’ §
(]
T2 o ~ JRaz5]
= k= =
= = e -
a L= I J —
B [} [O10,0Z]
+Ra2,5

> 7

Pucynok 6.2 - O603HaueHue JI0MYCKOB M TIOCI0K MOAMIUITHUKOB KaueHUS

[IIepoxoBaTOCTh MOCAOYHBIX MOBEPXHOCTEN BAJIOB M OTBEPCTUI KOPIYCOB MO
noAUIHUKY O KJacca TOUHOCTH MIPUHUMAIOTCA U1 1MaMeTpoB 10 80 MM -
Ra=1.25 MM, a 1151 tuamMetpoB cBbiiie 80 MM - Ra = 2.5 MKM.

7 BBIBOP ITOCAZAOK U OITPEAEJIEHHUE ITPEJEJBHBIX PASMEPOB
JETAJIEA IIIOHOYHOI'O COEIUHEHUSA

7.1 UcxoaHble JaHHbIE
* JwnameTp Baia.
* KoHCTpyKIUs HITIOHKH.

[IIrmoHOYHbBIE COEIMHEHHUs NPEJHA3HAYEHBI I COCIMHEHMS C BaJaMH, OCSIMHU
pa3IMyYHBIX TeJ BpalleHus (3yOuaThiX KOJec, IIKMBOB, MaXOBUKOB, IMCKOB U T.II.), a
TaKXKe /ISl COEJMHEHUSI BAJIOB MKy COOOM C MOMOIIBIO MY(T.

IInoHOYHBIE  COENMHEHUS  MOAPA3NENAI0T Ha  HEHampshkeHHble  (C
OpU3MaTUYECKUMU M CErMEHTHBIMH IINOHKaMH) U HaIpsDKEHHbIE (C KIMHOBBIMHM U
TaHreHUUAIbHBIMK IIMOHKamMu). IIIMOHOYHBIE COENIMHEHHS NPHUMEHSIOT B TeX
cy4asiX, KOIrJJa K TOYHOCTH LEHTPUPOBAHMUS COENMHSIEMBIX JIeTajledl He
NPEABSBISIIOTCA  0coOble  TpeOoBaHus. Haubonbiiee mNpuMEHEHHE MOIYYHIIA
MPU3MATUYECKUE U CETMEHTHBIE ITMOHKH.

3a HOMHHAIBHBIA pa3Mep MIIOHOYHOIO COCIUHCHHUsS MPHHUMAIOT pasmep D,
PaBHBIN IIMPUHE IIMOHKH, IIMPUHE T1a3a Ha Bajly W IIMPHUHE Ia3a BO BTYyJIKE. Takum
o0pa3oM, B IIMOHOYHOM COEIMHEHUH HMEIOTCS JBE pa3Hble MOCAIKU: IOCaIKa
IINOHKM B Na3 Bajla M IIOCaJKa €€ K€ B a3 BTYJKH, YTO IPENOINpPENEIIAET
MIPUMEHEHUE CUCTEMBI BaJa.

[IpenycMOTpeHO TpH TUIIA COEAUHECHUM:

1) - cBOOOmHOE, Ui TOJIyYCHHs IMOCAJIOK C TapaHTHPOBAHHBIMH 3a30paMu
(HampaBIIAIOUIME NITOHKH);
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2) - HOpPMaJIbHOE, /ISl TIOJYYEHHUS COCAMHEHUN B YCIOBHSX CEPUHHOIO |
MacCOBOTO MTPOU3BO/ICTBA;

3) - mIoTHOE, AJS TIONYYEHUsS HETOABIDKHBIX COSIMHEHHA C HAIpPECCOBKOMN
AeTaneil B YCIOBHSX EIUHHUYHOTO M CEPUIHOrO MPOM3BOJACTBA, a Takxke s
oOecrnieueHns HaJeKHOM pabOThI COEIMHEHUS IPU PEBEPCUBHBIX HATPy3Kax.

B 3aBucumoctu ot tuna coemuneHuss [OCT 23360-78 ycraHaBiauBaeT MO
JOITyCKOB, PUBEACHHBIE B Ta0mIe 7.1.

Ta6J'II/IHa 7.1 - Ilonsa JOITYCKOB HIMMOHKKW H IIIIOHOYHLIX ITa30B INIIOHOYHBIX
COCI[I/IHCHI/Iﬁ C IIPU3MATHYCCKHNMHU HMIITOHKaAMHU

Tun ITonst gormyckoB 1o pa3mepy b
coenquHeHns | Ilupuna mmonku| Iupuna nasa Bama |lllupuna nasza BTyJIKu
CBobomHOE h9 H9 D10
HopmainsHoe h9 N9 J9
[TnoTHOE h9 P9 P9

JIns MITTOHOYHBIX coeguHeHui ¢ cerMeHTHbIMH mmoHkamu ['OCT 24071 - 80
IpeAycMaTpuBacT HOPMAJIbHOE W TUIOTHOE THITBI COCTUHCHUM, MOJIS OMYCKOB IS
HUX COOTBETCTBYIOT Ta0wmiie 7.1.

JInsg  ocTaJbHBIX  (HEMOCAJ0YHBIX) pa3MepoB
YCTAHOBJICHBI CJICYIOIINE TOJIS JOMYCKOB:

1. C MPU3MATHYCCKUMH IIIMTOHKAMH

BbicoTa 1mmoHku (h): msth=2-6 MM — h9 , mpu h> 6 mm — hl1;
anmuHa mnoHkKA (1, ) — h14; mna masa Bana (l,) — H15.

2. C CCTMCHTHBIMU IIMTOHKAMH

BoicoTa 1moHkH (h) — h11; quamerp mmonku (dy,,) — h12,

[TpenenbHble OTKJIOHEHHUS TJIyOWHBI IIMOHOYHBIX IA30B HA3HAYAIOTCS B

COOTBETCTBUU C TaOauIe 7.2 u tabmunent 7.3.

IMIITOHOYHOI'0 COCIMHCHUA

Tabnuma 7.2 - IlpenenbHble OTKJIOHEHMS TyOWHBI Tas3a Ha Baiy t;
BTYJIKE {, COeIMHEHUSI C MPU3MATHYECKUMH IIITMOHKAMHU

H BO

OTkIIOHEHUS Bricora mmonku, h, MM

0T 2 110 6 cB.6 110 18 cB.18 10 50
Bepxnee +0,1 +0,2 + 0,3
Hmxnee 0 0 0

Tabmuua 7.3 - IlpenenbHble OTKJIOHEHHWs TyOWHBI Ma3a Ha Balxy t; U BO
BTYJIKE I, COEIMHEHMs] C CETMEHTHBIMU MIMOHKaMU

Otknonenus (['myOuHa nmaza Bayat; , MM I'myOuHa na3a BTyaku t) MM

Bricora mmonku, h, Mm

Bricora mmonku, h, MM

or 1,4 no 3,7 |cB.3,7107,5| ¢B.7,5 |oTr 1,4 1010 cB.10
Bepxnee +0,1 +0,2 + 0,3 +0,1 + 0,2
Hwmxuee 0 0 0 0 0
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7.2 Conep:xkanue 3a1aHUA

*¥YcTaHOBUTH U 000CHOBATH THII IIIIMIOHOYHOTO COCAMHCHHUS.

*OnpenenuTb OCHOBHBIE pa3MeEpPhI IIMOHOYHOTO COETMHEHUS.

*Ha3HaunTh MOJS MOMYCKOB W ONPEICIUTh MPEeTbHbIC OTKIOHCHHS BCEX
OCHOBHBIX pa3MepoB. COCTaBUTH TAOIMILy pa3MEPHBIX XAPAKTEPUCTUK IIMOHOYHOTO
COCITUHEHMSI, OTIPEICIIUTD TIPEIeTbHBIC 3a30Pbl WIIA HATSTH.

*BBIYepTUTh CXEMY pAaCIOJIOKCHHUS TOJIEH OMYCKOB 1O pa3Mepy UIUPHUHEI
IITTOHKH.

* BBIOTHUTH 3CKHU3BI IIITIOHOYHOTO COSAMHECHUS U €T0 JeTajCH.

7.3 IlopsiioKk BHINOJTHEHHS

7.3.1 Tun MWIOHOYHOTO COEAMHEHWS YCTAHABIMBACTCA B 3aBUCHUMOCTH OT
Ha3HAYEHUS COCUHEHUSI B COOTBETCTBUU C PEKOMEHAALMSAMU, U3JI0KEHHBIMU BBIIIIE.

7.3.2 OCHOBHBIE pa3MepsI MIOHOYHBIX COEINHEHUN C CETMEHTHBIMHA ITTOHKAaMU
onpenensitor no 'OCT 24071-80 (mpunoxenue XK), ¢ npusmarnueckumu — no I'OCT
23360-78 (mpwnoxenue W). JIMHBI MIMOHOK BeIOUparoTcs U3 psaa, mum: 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.

7.3.3 Tlons nOmMyCKOB MOCAAOYHBIX Pa3MEpOB BHIOMPAIOTCS B 3aBUCHUMOCTH OT
TUNA INMOHOYHOTO coeauHeHus (tabmuna 7.1). [long nomyckoB HemocaJouHbIX
pa3MepOB HA3HAYAIOTCSI B COOTBETCTBUM C PEKOMEHIALIUSAMH, U3JI0’KEHHBIMH BBILIE.

YucneHHble 3HaYEHUs MPEAENIbHBIX OTKJIOHEHHWM ONpeNeNstoTcs Mo Tadbauuam
I'OCT 25347-82. YcraHOBJIEHHbIE 3HAYEHUS MPEAEIbHBIX OTKIOHEHUN M Pa3MEpPOB
cBeCTH B TaOiuiy (B Tabmuie 7.4 mpuBEAEH MpUMEpP AJi1 HOPMaIbHOTO HIIOHOYHOTO
COCIMHEHUS C MPU3MATUYCCKOH MOHKON d = 36 MM).

Tabnuna 7.4 - Pa3MepHble XapakTePUCTUKH JeTalei MMOHOYHOTIO COSTMHECHUS
HaumenoBanue pazmepa |Homun |[lone [[IpenensHbie [Ipenensubie |[domyck
aJIbHBIN |101Y |OTKJIOHEHUS, pa3Mepsbl, MM [pa3Mepa,
pasMep, [cCka  |[MKM T, MM
MM BEPXHEE|HMKHEE [MAKC. |[MHUH.
[[IuprHa mMmoHKu 10 h9 0 -36 [10.000{9.964 | 0.036
BricoTa mimonkn 8 hil| O -90 | 8.000|7.910 | 0.090
JlmnHa MIoHKH 30 hi4| 0 - 520 |30.000|29.480| 0.520
[[Tupuna nasa Baya 10 N9| O -36 |10.000{9.964 | 0.036
JlnnHa masa Baja 30 H15| 840 0 30.840|30.000| 0.840
['myOuna nasa Baina t; 5 200 0 5.200 |5.000 | 0.200
(d-t) 31 0 -200 [31.000/30.800| 0.200
[[IupuHa naza BTyJIKU 10 J;9| 18 -18 ]10.018(9.982 | 0.036
['myOuna maza Brynku t, | 3.3 200 0 3.500 (3.300 | 0.200
d+ty) 39.3 200 0 39.500{39.300| 0.200
JwnameTtp mmoHku (s
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lcerMenTHBIX moHOK) | - | - | - e |- | - | - |
[IpenenbHble 3a30pbl WM HATSATH B COCAUHEHUAX IIMOHKUA C Ia3aMHU Bajla U
BTYJIKU OIPEIEIAETCS aHAJIOTMYHO 3aJaHuIo 1.
7.3.4 llpumep BBIIOJHEHUS CXEMbl PpACIOJIOKEHUS TOJIEH JIOIYyCKOB
IINIOHOYHOTO COECAUHEHUS IPUBEACH Ha pUCYHKeE 7.1.
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Pucynok 7.1 - Cxema pacnosioxeHus Mojaen JOMyCKOB IITOHOYHOTO COCMHECHUS

7.3.5 Tlpumep 3CKU30B IIMOHOYHOTO COCIWHEHHUS M €ro JieTajeil MpuBeeH Ha
pucyHkax 7.2 u 7.3.

[IIepoxoBaTOCTh MOBEPXHOCTEHN BHIOMPAETCS B 3aBUCUMOCTH OT HOMHHAJIBHOTO
pa3Mepa U TOUHOCTH 00pabOTKU (KBAJIUTETA).
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Pucynoxk 7.2 - Dcku3bl AeTaneil mMmnoHOYHOTO COSIMHEHUS

38



VRaZ>_ | 10N9(-0,036)

e
—
=]
=
-
=y
Z'-
@
0y
=]
2
-i'—_-""'l-l-_.l g
— |
g' - .|.. I
7 |
= 8h11(-0,090)
= 30h14(-0.0521
oy |

%

& 22H13¢ 1033

X
Y (
) )

=N
aﬂ
N
2 22h12(-0,21) n I
o~ [=
S
E
900D

Pucynoxk 7.3 - Dcku3bl geTaneil mnoHOYHOTO COSTUHEHUS

39



8 BBIBOP ITOCAJIOK U OITPEAEJIEHUE ITPEJAEJbHBIX PASMEPOB
AETAJIEXM NPAMOBOYHBIX HIJVIMIEBBIX COEAUHEHUN

8.1 I/ICXOIIHLIe JAHHBbIC

* Pa3mepbl IUTAIIEBOTO COeAMHEHUS (YCIOBHOE 0003HAUCHHE).
* Bung coeqnHeHus.
* TBepIOCTh NUTUIIEBON BTYJIKH.

[nuneBble COENMHEHMS, UMESI TO K€ Ha3HAYeHHE, YTO M IIMOHOYHBIE,
o0ecreunBaloT Mnepenady OOJbIIUX KPYTSAUIMX MOMEHTOB, BBICOKYIO TOYHOCTD
LEHTPUPOBAHUS U HAIIPABIIEHUs, OOJIBIIIEE CONMPOTUBIICHUE YCTATOCTH.

B 3aBucumoctu oT mpoduiis 3yObeB NUIMIIEBbIE COCAUHEHUS IENSITCS Ha
npsiMoOOYHBIE, HBOJIbBEHTHBIE M TpeyroybHble. Hambonee pacnpocTpaHeHb
IIUTAIICBBIC COCAMHECHHS ¢ TPSIMOOOYHBIM TPO(IIIeM, XOTS ABOJIBBEHTHBIC 3a CUET
pslia MPEMMYIIECTB MOJy4aroT Bce OOJIbIee paclpoCTpaHEHHUE.

[To mepenaBaeMOMy KPYTSIIEMY MOMEHTY YCTAaHOBJICHBI TPH CEPHUH ITUIAIICBBIX
MPAMOOOYHBIX COCTUHCHUM: JIETKasl, CPSTHSISA M TsDKETasl.

[InumieBble  COCMWHEHHUS MOTYT OBITh TOABMKHBIMH, KOTJa BTYJIKa
nepeMeIaeTcsl BAoJab Baia (3y04aThie Kojieca KOpoOOK mepenad, MyQThl U T.II.) U
HEMOJIBYKHBIMU.

CymiecTByeT Tpu crocod6a OTHOCUTENBHOTO [IEHTPUPOBAHUS BaJla U BTYJIKH: T10
Hapy>kHOMY auameTpy D; mo BHyTpeHHemy auamerpy d; mo OGOKOBBIM CTOpPOHAM
3yObeB b.

LentpupoBanue no auamerpy D npumeHnsercs B HEMOJBUKHBIX COCTUHEHUSX,
a TaKXXe TMOJBMKHBIX COCTUHEHUSX, TIEPEIAIOIMNUX HEOOIbIION KPYTSIIUA MOMEHT.
O10 cnocold obecrneunBaeT TOYHOE IIEHTPUPOBAHUE M PEKOMEHAYETCS, KOraa
IIUTAIICBAsT BTYJIKA MMEET HEBBICOKYIO TBEPAOCTh M KaMOPYETCS TMPOTHKKOH, a
HUTUIEBBINA BaJl Ppe3epyeTcss U OKOoHYaTeIbHO Hudyetcs mo D.

LlenTpupoBanre mo auamerpy d IeaecooOpa3HO INMPH BBICOKOW TBEPIOCTH
numieBoi BTyIKU. Crocod obecneyrBaeT TOYHOE IEHTPUPOBAHUE M IPUMEHSICTCS
OOBIYHO TSI TIOJBMYKHBIX COCTMHCHHM.

LlenTpupoBaHue 1Mo pa3Mepy b IPUMEHSIOT MpH mepeaade OONbIIUX KPYTAIIHX
MOMEHTOB, 3HAKOTIEPEMEHHBIX Harpy3kax (mpu TpeOOBaHUY MHUHUMAJIBHBIX 3a30POB
MEXIy OOKOBBIMH TIOBEPXHOCTSIMU 3yObEB), OJHAKO CIIOCOO HE oOecreunBaeT
BBICOKOUW TOYHOCTH LIEHTPUPOBAHHUS.

[Tonst mOomycKOB, a TakX e MOCAIKH BAJIOB U BTYJIOK JJIsS Pa3IUYHBIX CIIOCOOOB
IEHTPUPOBAHUS TIUTUIEBBIX TPSIMOOOYHBIX coenuHeHuid ycraHaBmuBaer ['OCT
1139-80. [Tocanku mpeamOYTUTETLHOTO TPUMEHEHUS TIPUBEACHBI B TabmuIe 8. 1.
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Tabmuua 8.1 - IlpeanmoyrurenbHble MOCAJKU LUIMLEBBIX COCIUHEHUH C
npsiMOOOYHBIM MTpodusem

Croco6 Tun coenuuenus
IICHTPUPOBAHHUS 10IBHIKHBIC HETIOZIBM)KHBIC
D d b D d b
ITo mapyxxuomy | H7 / f7 H11/* |F8/f8 |H7/j6 |[H11/* |F8/js7
nuametpy D F8/f7
ITo Buytpennemy |H12/all |H7/f7 |D9/h9 |H12/all|H7/j6 |D9/k7
nuameTpy d H7 /g6 F10/}s7
ITo pa3mepy b H12/all |H11/* |D9/e8 [H12/all |H11/* |F8/js7
D9 /18
F10/d9

*. Ilpu HeneHnTpupyromem auamerpe d (mentpupoBanue o D wim b) momyck
Ha JIMaMeTp Bajla HE YCTaHOBJICH, a OrpaHWYUBaeTcs pasmMepoM d; (mpuioxenue K
rmocoous).

8.2 Conep:kanue 3ajaHusl

*Bpi0paTh 1 000CHOBATH CIIOCOO IIEHTPUPOBAHUS IIIJTUIIEBOTO COCTMHEHUS.

*Ha3HnauuTh mMOCajku MO MEHTPUPYIOIMIMM M HEICHTPHUPYIOIIUM ITOBEPXHOCTSIM,
OTPENICNIUTh  MpeaeabHble  OTKIOHEHUsA. CocTaBUTh  TaOIUIly  pa3MEpHBIX
XapaKTEPUCTHK ITUTHIIEBOTO COSIMHECHHMS, ONPEICITUTD MPEeIbHbBIE 3a30DHl.

*BbuepTUTh CXEMBI PACMOJOKCHUS TIOJeld JOMYyCKOB IO COMNPSATaeMbIM
pasMepam.

*BBIMOMHUTE ACKU3BI COCAWHEHUS WM €ro JeTajei, yKa3aB HUX YCIOBHBIC
0003HaYeHU.

8.3 Ilopsinok BHINOJIHEHMS.

8.3.1 Cnoco0 UEHTPUPOBAHUS IUIMIICBOTO COEAUHEHUS] Ha3HAYaeTCs B
3aBUCUMOCTH OT BUJIa COCIMHEHMUSI, XapaKTepa Harpy3Ku U TBEPIOCTH BTYJIKU.

8.3.2 Tlonst JOMYyCKOB M TMOCAaAKH UEHTPUPYIOIIUX U HEUEHTPUPYIOIINX
MOBEPXHOCTEH B 3aBUCUMOCTH OT CIOCO0a IEHTPUPOBAHUS YCTAaHABIUBAIOTCS TIO
I'OCT 1139 - 80 unm Tabmune 8.1. [IpenenbHble OTKIOHEHHS pa3MEpPOB AJIEMEHTOB
nueBoro coeauHenust HazHavarotres no 'OCT 25347 - §82. [lpu neHTpupoBaHUU
o Hapy)xHoMmy auamerpy D wim pasmepy b amamerp Bana d ycTaHABIMBAIOT 10
npunoxenuto K (He menee dy).

YcTaHOBJIEHHBIE 3HAUEHMS TPEJEIbHBIX OTKJIOHEHUW U pa3MepoOB CBOJMSITCS B
tabiuity. I[lpumep pasMepHBIX XapakTEPUCTUK MLIMIEBOTO COCIUHEHUS
D-8x36 H11 x 42 H7 /7 x7 F8/f8 mnpusenen B Tabiuie 8.2.
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Tabnuna 8.2 - Pa3mepHble XapaKTEPUCTUKU JAE€TaeH IIUIUIIEBOTO COEAUHEHUS

HaumenoBanue Howmuna- |[lone |[Ipenenbhbie [IpenenbHbIE JHomyck

3JIEMEHTOB JBHBIA  |IOIYC-|OTKJIOHEHUS, MKM |pa3Mepbl, MM [pa3mepa
pasMmep, [Ka T, Mmm
MM ES (es) | El (ei) | Makc. | Mun.

[lnuueBas BTyaKa

OtBepctue, D 42 H7 25 0 42.025| 42.000| 0.025

OtBepcrue, d 36 H11 | 160 0 36.160| 36.000| 0.160

[Iupuna Boaaud, b 7 F8 35 13 7.035| 7.013 | 0.022

HImuieBsId Baj

Bain, D 42 7 -25 -50 41.975| 41.950| 0.025

Bamn, d; He MeHee 33,5

TonmuHa MIIULEB, b 7 f8 -13 - 35 6.987 | 6.965 | 0.022

[IpenenbHbIE 3a30pbl B COINPSIKEHUAX MOJACUUTHIBAIOTCS aHAJIOTUYHO 3aJIaHUIO

1.
8.3.3 Ilpumep cxembl PacCIONOKEHUS TMOJIEN NOMYCKOB MPHUBEACH HA PUCYHKE
8.1.
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Pucynok 8.1 - CxeMbl pacrnoyio’KeHHs T0JIeH IOMYyCKOB AeTanei mpsiMoOOOYHOT0O
[IUTULEBOTO COEMUHEHNS
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8.3.4 Tlpumep BBINOJHEHUS] 3CKU30B IUJIMIEBOTO COCIMHEHUS, BTYJIKH M Baja
MPUBEJCH HA PUCYHKE 8.2.
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Pucynok 8.2 - O603HaueHue JA0MYCKOB U MOCAJO0K IUIMIIEBOTO COCANHEHUS Ha
pabounx U cOOPOUYHBIX YEPTEKAX

9 BBIBOP JOITYCKOB U ITOCA/IOK PE3bBOBBIX COEI[I/IHEHI/Iﬁ
9.1 UcxoaHbie JaHHBLIE

* HomMuHaNbHBIN pa3Mep KPenexHOM METPUIECKON pe3hObl.

* [Iar pe3n0Bbi.

* Kitacc TouHOCTH Pe3bOBL.

* JImiHa CBUHYMBAHUS.

* Matepuai rHe3a (17151 pe3b00BOr0 COEIMHEHUS C HATATOM).

Pe3b0oBbIE COETMHEHMS WIMPOKO PACHpPOCTPAHEHBbl B MAIIMHOCTPOCHUH, B
OonbIIMHCTBE MamH Oonee 60% Bcex pertanedt uMEOT pe3b0y. Pe3nOb
KJIacCU(UUIUPYIOTCS MO  pa3IMyHbIM  MpPU3HAKaM, OJHUMH U3  HauOosee
UCIIOJIb3YEMBIX SIBJISIFOTCS KPEMEKHbBIE METPUUYECKUE PE3bOBI.

Pe3b0b1 moapa3aenstoTcss Ha HapyKHble U BHyTpeHHUEe. K HapyxHBIM pe3bOam
OTHOCST pe3b0y OoJiTa, MIMUIBKU, BUHTA U T.J1., @ K BHYTPEHHUM pe3b0aM — pe3b0y
raiiku, THe3q1a, My(pThI U T. 1.
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OCHOBHBIMU TIApaMETPaMH Pe3bOBI SBISIOTCS: HAPYKHBIA JUAMETP PE3bObI
d(D), Bayrpennuii nuametp d1(D;), cpeqauii muamerp dy(D,), mar pe3post P, yron
npodwis o U JuyinHa cBUHYMBaHUS |. HomMuHampHBIE pa3Mepbl mapaMeTpoB pPe3bObI
OJIMHAKOBBI JIsl HAPY>KHBIX M BHYTPEHHUX pe3b0 (00JITa U ralfku).

9.2 Conep:kanue 3aJaHUS

* HazHauuTh CTENEHM TOYHOCTH M IIOJI JOIYCKOB pPE3bOOBBIX JeTalel,
[IOCAJIKy COCIUHEHUS.

* BBIYEpTUTH CXEMY PACIIOJIOKEHUS MTOJIEH JOIMYCKOB COETUHEHUSI.

* BBINIOJIHUTh 3CKU3bl PE3bOOBOr0 COEAMHEHUS U €ro JETalled C yKa3aHHEM
YCJIOBHBIX 0003HAUYECHMUIA.

* BpI00p cpencTB U3BMEPEHHs U KOHTPOJISI pe3b0.

9.3 IlopsiA0K BHINOJIHEHHS

9.3.1 /[nsa pe3vbosbix coeouneruli ¢ 3a30poM.

[To Hapy>kHOMY AMAMETPy U MIAry pe3bObl OMPEEISIOTC Pa3Mephl CPETHETO U
BHyTpeHHero auameTpoB pe3bObl o 'OCT 24705-81, a Takxke [2, Tabnuia 4.24] uiu
[3, c.348].

[lo 3amaHHOM UIMHE CBUHYMBAHUS pe3bObl OMpENEseTcs Tpymna JIuH
CBUHYMBaHUS: KOpoTkue S, HopMasibHbie N u nnunHble L B coorBetcTBUu ¢ ['OCT
16093-81, a taxxe [2, Ta6:1.4.27] min [3, ¢.365].

B 3aBrcHMOCTH OT KJlacca TOYHOCTH (TOYHBIM, CPEAHUI WK TPYObIi) U TPyIIIbI
JUIMH CBUHYHMBaHUs no Tadmuue 4.28 [2] wmm [3, ¢.365] , a Takxke no Tadiune 9.1
BBIOMPAIOTCS TOJISI IOMYCKOB Hapy»KHOM (00JIT) M BHYTpEHHEU pe3n0 (raiika).

Tabmuua 9.1 - Pexomenayemble MO JIOMYCKOB W MOCAAKH B Pe3bOOBBIX
COCUHEHMSX C 3a30POM

Kuacc [Tosig 1OMMyCKOB NpH JIMHE CBUHYMBAHUS ITocaaxu ¢ 3a30pom
Tounoctt | S | N | L S | N | L
Hapy>xHas pe3n0a BHyTpeHHsis pe3b0a
Tounsnii  |(3h4h) |49, 4h |(5h4h) |4H 4H5H, (6H 4H5H/4g, 4H5H/4h,
oH 5H/4g, 5H/4h
Cpemnnuit |(5h6h), |6d, 6e, |(7e6e), |(5G), |6G, 6H|(7G), |5H/5g6g, 6G/6d,
5g6g |6f, 6g, |7g6g, |5H 7H 6G/6e, 6H/6d, 6H/6e,
6h (7h6h) 6H/6g, 6G/6h, 6H/6h
['pyObIit - 89, (8n)|(9g8g) | - 7G, 7TH |(8G), |7G/8g, 7TH/8g
8H

Ilons AOITYCKOB, 3aKJIFTOUYCHHBIC B CKO6KI/I, 110 BOBMOKHOCTH HC IIPUMCHSTD.

Heobxoaumo umeTh B BUAY, YTO /Jii HOPMHUPOBAHHUS TOYHOCTU PE3bOOBBIX
JeTanell BMECTO KBAJIMTETOB MPHUHATHI CTENEHM TOYHOCTH. OO0O03HAUeHHE Mo

JIOIyCKa Pe3b0bl COCTOUT W3 IUGPHI, MOKA3BIBAIONIECH CTETIEHh TOYHOCTH, U OYKBHI,
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o0o03HavaroIIel 0OCHOBHOE OTKJIOHEeHHE. O003HauYeHUE TOYHOCTH PE3bObl COCTOUT U3
0003HauEHUS TOJIS TOMyCKa CPEAHETO TuaMeTpa, TOMEIIaeMoro Ha epBOM MeCTe, U
o0o3HaYeHHs TMOJSI JIomycka HapykHoro d wim BHyTpeHHero auamerpa Dj
MMOMEIIAeMOT0 Ha BTOpOM Mecte, Hanmpumep 7069, 4H5H. Ecam mons pgormyckoB Ha
9TH IMapaMeTPhl OJMHAKOBBI, TO B 0003HAYCHUH OHH HE TIOBTOPstOTCS (69, 7H).

[To tabnume 4.29 [2] wmm [3, €.368] Ha3HAYAOTCS TpPENCTbHBIC OTKJIOHCHHS
IUaMeTpoB 0o0dTa M Taiku. HeoOXoauMo ydecTb, YTO HIDKHEE OTKJIOHeHHe (el)
BHyTpeHHero Auamerpa d; 6oaTa u BepxHee oTkioHeHue (ES) HapykHoro nuamerpa
D raiiku He HOpMUPYIOTCS.

9.3.2 /[ns pe3vb06bix coeouneHull ¢ Hamsa2oM.

[Tocre ompeneneHuss pa3MEpOB CPEAHETO W BHYTPEHHETO JHAaMETPOB pPe3bObI
aHAJIOTWUYHO MYHKTY 9.3.1 Ha3HA4YalOTCs B 3aBHCHUMOCTH OT MaTepuayia JeTalld O
JIOTIYCKOB HApyXKHOW W BHYTpeHHeW pe3b0d mo tadmuie 4.33 [2] wm [3, ¢.390], a
TaKxe 1o Taoauue 9.2.

B mocankax ¢ HaTsIrom HaTATH 00pa3yrOTCsl TOJIBKO IO CPEAHEMY TUAMETPY, a
0 HAPY)KHOMY W BHYTPEHHEMY JIHAMETPy MPEAYCMOTPEHBI OOJIBIINE 3a30pbl,
MCKITIOYAIOIINE 3alleMIICHIE pe3b0bl M HAPYIICHUS XapaKTepa MOCaIKH 10 CPeTHEMY
auaMeTpy. B Takux mocaakax 4YacTo IIMWJIBKA M THE37a M0 pa3MepaM CPeIHEero
aMaMeTpa COPTHPYIOT Ha JIBE WJIM TPU TPYIIBI C IMOCICAYIOIEH CEIeKTHBHON
coopkoii. B 3Tom citydae npu 0003HaYCHUH TIOJICH JOMYCKOB YKa3bIBaeTCsS B CKOOKax
YKCJIO TPYII COPTUPOBKH, Harpumep 3p(2), 2H(3).

Tabmuma 9.2 - PexkomMeHayemble IMOJIS JOMYCKOB W TIOCATKA B PE3bOOBBIX
COCJTMHEHUSX C HATITOM
Marepuan netanu ¢ | [lar, P, | [Tons nonyckoB nuameTpoB ITocanka u ee
BHYTpEHHEM MM pe3b0bI 0003HaYeHne
pe3b0oi HapY)KHOH BHYTpEHHEN
d d2 D2 Dl
Uyryn u amomunune- [[lo 1.25 6e 2r 2H 5D |2H5D/2r
BBIC CILIABBI Cs.1.25| 6¢C 2r 2H 5C |2H5C/2r
UyryH, amomunne- |Ilo 1.25 6e | 3p(2) [2H(2) | 5D |[2H5D(2)/3p(2)
Bblc 1 MaraueBele  |CB. 1.25 | 6C | 3p(2) | 2H(2) | 5C [2H5C(2)/3p(2)
CILIaBbI
Crannb, BeicOKOMpoU-|(CB.1.25 6e | 3n(3) [ 2H(3) | 4D |2H4D(3)/3n(3)
HbIe U TUTaHOBBIC ([0 1.25 6¢c | 3n(3) | 2H(3) | 4C |2H4C(3)/3n(3)

CIIJIaBbI

IIpenenbHble OTKJIOHEHUS AMAMETPOB THE3[a W IIMWIBKM Ha3HAYaKOTCS IO
tabOmuie 4.35 [2] wim [3, €.391].

9.3.3 Ilpumep BBINIOTHEHUS CXEMbI PACIOJIOXKEHUS TMOJIed JOMYCKOB s
Pe3bOOBOTO COSMHEHHUSI C 3a30pOM MPEJICTABJICH Ha pUCYHKE 9.1, a ¢ HATATOM - Ha
pucyHke 9.2.

45



Bomnr T aiika

0 0
- .34
S| P 6
6H
0O — = | |1 — 0
= XY
3 Ji 1335 &
o = =
0 LI g4 o
g [OH N
(|
0 O
WO
]
=
]
i
o)

Pucynok 9.1 - Cxema pacnojio)XeHUs JOMYCKOB PE3bOOBOr0 COCIUHEHUS C
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Pucynok 9.2 - Cxema pacrosioKeHus JOMYyCKOB PE3bOOBOTO COCTUHEHUS C
Hatsirom M14-2H4C(3)/3n(3)

9.3.4 Tlpumep BBHITIOJHEHUS AICKU30B PE3bOOBOTO COCIUHEHHUS M PE3bOOBBIX
neTanen ¢ uX yCJIIOBHBIMU O0O03HAUYCHUSIMU MPUBECH HA PUCYHKE 9.3.
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Pucynok 9.3 - Dcku3bl pe3b00BbIX COEAMHEHUN U pe3b0OBBIX JeTanei
a) - ¢ 3a30poM; 0) - C HATITOM

[Tpu 3TOM HEOOXOAUMO UMETH B BUIY, YTO B 0003HAUYCHUH PE3bOBI C KPYIMHBIM
IaroM pasMep Imara He yKa3blBaloT. B ycioBHOM 0003HaueHHH Pe3bObl TaKkKe HE
YKa3bIBAIOT JUIMHY CBUHUYMBAHMS, €CIIM OHA OTHOCHUTCS K TPYIIe HOPMAJIBHBIX JJIMH
L.

9.3.5 TlomoOpath u omucaTh HU3MEPHUTEIbHBIE CPEJCTBA MJIsi H3MEPEHUS H
KOHTPOJISI TApaMeTPOB PE3bOOBBIX JIeTajeil. DT CBEICHHS MOXKHO CBECTH B TaOJIHILY
MPOU3BOJILHON (DOPMBEI.
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10 ONPEAEJEHHUE TOYHOCTHBIX TAPAMETPOB 3YBYATBIX
KOJIEC 1 IIEPEJIAY

10.1 UcxoaHble JaHHBIE

* Monynb 3y04aThIX Kojec M.

* Yucno 3yObeB IIECTEPHU Z 1 U KoJjieca Z ;.

* Yroa HakjI0HA 3yObeB 3.

* YacToTa BpalleHus Kkojeca n.

* Temneparypa HarpeBa cTajabHbIX Kojec T1 u uyryHHoro kopmyca To.

10.2 Conep:xanue 3axanust

* BBI6paTB CTCIICHb TOYHOCTHU U BHUI COIIPAKCHUA BY6‘{aTbIX KOJICC.

* Ha3HauuTh MOKa3aTeIu TOYHOCTH U OOKOBOTO 3a30pa U OJOITYCKH HA HHUX.

* BBIOJIHUTH ~ JCKH3 3y6an0r0 KOJICCa C 3aIlOJIHCHHCM Ta6JII/IIH>I
KOHCTPYKTHUBHBIX U TOYHOCTHBIX XdpPAaKTCPHUCTHK KOJICCA.

10.3 IopsiioK BHINOJTHEHUS 3aJaHUS

10.3.1 IIpexe Bcero HEOOXOAMMO YCTAHOBUTH IPYIITY 3yO4aTod mepenayu 1o
CITy>Ke€OHOMY Ha3HAYCHUIO.

JUist ompeneneHus, K KakoW Tpynmne IO SKCIUTyaTalMOHHBIM TpeOOBaHUAM
OTHOCUTCA 3yOuaTas mnepenaya, cieayeT HWMEeTh B BHAY, 4TO [epeaaudu
MO/APA3IEIISAIOTCS Ha OTCYETHBIE, CKOPOCTHBIE, CUJIOBBIE M OOIIEro Ha3HAYEHUSI.

OtcyeTHble TEepenayd JOJKHbI O00€CleurMBaTh BBICOKYID KHHEMAaTHUYECKYIO
TOYHOCTb, T.€. TOYHYIO COINIACOBAHHOCThH YIJIOB MOBOPOTAa BEIYIIETO U BEAOMOIO
kosiec. K 3ToOl rpymnme oTHOCATCS nepeayd M3MEpPUTENIbHBIX TPUOOPOB, MEXaHU3MA
ra3opaclnpeneneHusi, ASIUTEIbHbIX MEXaHU3MOB METAJUIOPEXKYIIUX CTAHKOB M T.II.
[lepenaun xapakTepus3ylOTCs HEOOJbIIMM MOAYJIEM U paboTaloT NpU MaibIX
Harpy3kax U CKOpOCTSIX.

K ckopocTHbIM miepeauaM OTHOCATCS Mepenadyd aBTOMOOMJIBHBIX KOPOOOK
nepenay, KOpoOOK CKOPOCTEH METAIOPEXKYIIUX CTaHKOB, PEAYKTOpPOB H T.m. MXx
OCHOBHOM 3KCILTyaTallMOHHBIN MMOKA3aTeNb - IUIABHOCTh pabOTHI, T.€. 0ECIIyMHOCTb U
OTCYTCTBUE BHOpaIU.

CusnoBble nepefadyu JOJKHBI 0OecreunBaTh MOJHOTY KOHTAKTa COMPSKEHHBIX
3yobeB. K 3T0#l rpyrmime oTHOCATCS 3yOuaThie Nepenayd MOAbeMHO-TPAHCIIOPTHBIX
MalluH, OOPTOBbIE MepeAauyd TPAKTOPOB U T.I. [ CUIIOBBIX mepenay XapakTEepHO
Hanuuue OONBIIOr0 MOJYJIA, Mepeaaya 3HAYUTEIbHBIX KPYTALIMX MOMEHTOB U Majias
4acTOTa BpalICHUS.

K nmepegauam o01iero Ha3HayeHHs MOBBIIICHHbIE TPEOOBAHUS MO TOYHOCTH HE
MPEABSBISIIOTCA.
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[Ipun

BBIOOpE

CTCIICHHU TOYHOCTHU nepcaadu

cienyer

HKCIUTyaTaIl[MOHHbIE TPEOOBAHMUS U OKPYKHYIO CKOpPOCTh Kouec (Tabmnuma 10.1).
Oxpy>XHasl CKOPOCTb 3y04aToro Kojeca onpeneisercs no popmyse:

rme \Y;

v =7 d n /60000,

- OKpY>KHasi CKOPOCTh, M/C;

d - menuTENBHBIN TUaMETp Kojeca, MM;
N - 4acToTa BpallleHHus Kojeca, 00/MuH.
B cBoro ouepenpb nenuTenbHBIN auaMeTp d HaXoauTCs

TUTS PSIMO3YOBIX KoJiec o hopmyie:
JUISE KOCO3YOBIX -
M - MOAYJb 3yObEB, MM;

rae

d=mz,

Z - 4HCIO 3yObeB;
B - yron HakioHa 3y0a, Tpaj.

d=mz/cosp

(10.1)

(10.2)
(10.3)

Ta6nuna 10.1 - Pekomenaanuu mo BeIOOPY CTENEHU TOYHOCTH 3y04aThIX KOJIEeC

CrerneHpb TOY-
HOCTH 3y0Oya-

VYcnoBust paboOThI U IPUMEHEHUE

Okpy»xHas CKOpo-
CTh IIPSIMO3yObIX

TOTO KoJjeca (K0CO3yOBbIX)
KoJjec, M/C
6 (BricOKO- |3yOuaThle Kojeca JJisl IIaBHOM paboThl Ha Cg. 20 (40)
TOYHBIC) BBICOKHX CKOPOCTSIX, 3y0uaThie Kojeca JeNu-
TEJIBHBIX MEXaHU3MOB, 0CO00 OTBETCTBCHHBIC
3yOuaThie Kojeca aBua-, aBTOCTPOCHUSI.
7 (tounsle) |3yOuaThle KOj€ca MpHU MOBBIMIEHHBIX ckopocTsax | o 15 (30)

8 (cpenHeit
TOYHOCTH)

9 (moHuxeH-
HOM
TOYHOCTH)

¥ YMEPEHHBIX MOITHOCTSIX: 3y04yaThie Kojieca
MoJ/Iad B METAJUIOPEXKYIIUX CTaHKaX, KoJjieca
CKOPOCTHBIX PEAYKTOPOB, aBUA-, aBTOCTPOCHHUSI.
3y0uaTbie Kojieca O0IIero MalIMHOCTPOCHHU S, HE
TpeOyroIe 0co000M TOYHOCTH: HEOTBETCTBEH-
HBIE KOJIeca aBHa-, aBTO- U TPAKTOPOCTPOCHHS,
OTBETCTBEHHBIE KOJIeca C/X MaIlliH, 3y04yaThie
KoJieca mepe/iad CTAaHKOB, TPY30T0IbEMHBIX
MEXaHU3MOB, 3y04aThIe Kojieca peIyKTOPOB.
3yOuJartsie Kojieca, MpeIHa3HauYeHHbIC JIIs
rpy0o0it paboThl, K KOTOPHIM HE MPEIbIBISIOTCS
TpeOOBaHMS HOPMAJIbHOW TOYHOCTH.

TTo 6 (10)

Ho 2 (4)

TodHOCTH SYG‘-IaTBIX KOJICC, UCITOJIb3YCMBIX B PA3JIMYHBIX U3ACINAX, IIPUBCACHA

B Ta0Oymme 10.2.
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Ta6bmuma 10.2 - CreneHd TOYHOCTH 3yO0YaThIX KOJIEC, MPUMEHSAEMBIX B
Pa3IMYHbBIX U3JIETUIAX

Bung n3nemus Crenenb Bung n3nemusa Crenennb
TOYHOCTH TOYHOCTHU
Merannopexyiime 3 - 8 |Penyktopsl o0lero Ha3HAYCHUS 6 -8
CTaHKU
ABTOMOOMIIH 5 - 8 |['py3onoabeMHbIe MAIIUHBI 7 -12
TpakTopsl 6 - 8 |CenbckoXo3sHCTBEHHbBIE MAIITUHbI 8 -12

B cooTBeTCTBUM € 3TUMH PEKOMEHIAlMSIMU Ha3HAYaeTCsl HE0OX0[MMasi CTEIECHb
JUTSL TOW TPYIIBI HOPM, KOTOpas OMpeAeNsieT CIIy)kKeOHOe Ha3HAuYeHHE IMepeaadd,
HanpuMmep, JJIsi CKOPOCTHBIX Nepeaady — Mo HOPMaM IUIABHOCTH WJIU ISl OTCUETHBIX
nepeaay — o HopMaM KUHEMAaTHYE€CKONM TOUHOCTH.

ITo ocTanbHBIM IrpynmnaM HOPM TOYHOCTH MOTYT ObITh Ha3HAYEHBI 0oJiee TPyObIe
CTEMEeHH TOYHOCTH IO MPUHIUIY KOMOMHHpPOBaHUS HOPM. B COOTBETCTBHMU C HUM
JUIsL KoJiec ¢ M = 1 MM HOpPMBI TUTABHOCTH PabOThl KOJIEC MOTYT HA3HAYaTbCs HE
Oojiee YeM Ha JBE CTENEHUM TOYHEEC WJIM Ha OJHY CTENeHb TIpydee HOpM
KMHEMAaTUYE€CKON TOYHOCTH; HOPMBbI KOHTaKTa 3yObeB MOTYT ObITh Ha3HAYEHBI IO
J00BIM CTENEeHSIM 00JIe€ TOUHBIM, YEM HOPMHBI IJIABHOCTH.

10.3.2 ToyHOCTh 3y0YaThIX KOJIEC MPOBEPSIOT PA3IUYHBIMU METOJIAMU U C
MOMOIIBI0  PA3IMYHBIX  CPEACTB, TMOITOMY  YCTaHABJIMBAETCA  HECKOJBKO
PaBHOIPABHBIX KOMILJIEKCOB IOKa3aTesied TOYHOCTU KOJIEC, KaXKIbIi W3 KOTOPBIX
MOET UCIOJIb30BATHCS U3TOTOBUTEIIEM C YYETOM CYIIECTBYIOIIEH Y HETO CHUCTEMBI
KOHTPOJISI TOUHOCTHU ITPOU3BOJICTBA.

Ha3nauuTh KOMIUIEKC KOHTpOJIUpPYEeMbIX Mokazareneid MoxkHo 1o 'OCT 1643-
81 umu mo ucrounukam [2, 3, 4]. B Hacrtosmmeit kypcoBoil paboTe I CTeneHein
TOYHOCTH 3y04aThIX Kojec 5 — 12 pekomeHayeTcs BBIOpATh CISAYIONINE MOKa3aTe
TOYHOCTHU Y HA3HAYUTDH JIOMYCKHU:

HOpM  Kunemamuueckon mounocmu — Fi - JOOycK Ha KoneGaHue
M3MEPUTETHLHOTO MEXKOCEBOTO PACCTOSTHUSA 3a OJIMH 000POT 3y0UaToro KoJjieca;

Fyvw - Tomyck Ha kosiebaHue JUIMHBI 001Iel HopMalu;

Hopm naaenocmu pabomel — " - nmomyck Ha KoyiebaHHE H3MEPHUTEIHLHOTO
MEKOCEBOT'0 PACCTOSIHUS HAa OJJHOM 3YO€;

HOpM KOHmMaxkma 3y6be6 — CyMMapHOE MSTHO KOHTAKTA.

UucnoBele 3HAYECHUS JOMYCKOB JJi BBIOpAHHBIX TMOKa3aTesied HEoOXOAUMO
BbIOpaTh U3 Tadmaui ['OCT 1683-81 unu npunoxenuit JI, M, H wMeroauueckoro
nocoowusi.

BoxoBoit 3a30p B mepenade HEOOXOAUM JUISl CO3/IaHUS HOPMAJbHBIX YCIOBUIM
CMa3Kl 3yObeB, KOMIICHCAIIMM TIOTPEIIHOCTEM W3TOTOBIICHUS, MOHTaXa W
TeMIIepaTypHO# neopMaluu nepeaadu.

BennunHa rapaHTHpPOBAaHHOTO (MHHMMAJIbHOrO) OOKOBOTO 3a30pa  Ju mins
ONPENEIISIIOUIEr0 BU CONPSHKEHUS, ONPEACIISIETCS M0 BEIPAXKEHUIO:

jn min = jnl + jn21 (104)
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rae Ju 1 - BeJMuYrMHa OOKOBOTO 3a30pa, COOTBETCTBYIOILIAS TEMIIEpaTypHOM
KOMITCHCAIIHH,
Ju 2 - Benu4YMHA OOKOBOTO 3a30pa, HEoOXoauMas IS pa3sMEIICHHS CIIOS
CMa3KH.
3HaveHue ;|  ompexaenseTcs mo Gopmyie:

jur = 0.684 ay [0y (T1-20°) - o, (T,-20°)], (10.5)

rIe o U Oy - KOAPOUIMESHTHI JIMHEWHOTO PACITUPEHUS] COOTBETCTBEHHO ISt
Marepuala Kojiec 1 kopryca: o; = 11,5 10°® °C™? g cransHbIX KOJIEC;
o, = 10,5 10°, °C™ wis ayrynnoro kopmyca;
T, u T, - npemenbHBIC TEMITEPATYPBI 3y0UaThIX KoJiec U Kopmyca, “C;
aw - MEKOCEBOE PacCTOSTHUE TIEpPeIauu, MM, ONPEIEIISIEMOE U3 YPaBHECHUS

aw = @ (10.6)

3HaUyeHHUE jn2 OPUCHTHUPOBOYHO MOKHO OIIPCACIINTD U3 BBIPAKCHUA

Juz = (10-30) m , (MxMm) (10.7)
npudeM ;. =10 M npuHUMAKOT AJI TUXOXOJAHBIX Mepenad, a J,, =30 m - mis
0c000 BBICOKOCKOPOCTHBIX ITepeaay.

[To HaiiicHHOW BETMYMHE MHHHUMAJIBHOTO OOKOBOTO 3a30Pa |y min MO TaOJIUIIAM
I'OCT 1643-81 wmu npunoxenuto Il paHHOrO mocoOus ompeaenseM BUJ
COTIPSDKCHUS.

Jnst  obecneyeHusi OOKOBOrO 3a30pa MCXOAHOMY KOHTYpPY COOOIIaeTcs
JIOTIOJTHUTEIPHOE PATUATBHOE CMEIIEHHE OT HOMMHAJIBHOTO TOJOXEHHS B TEJO
3ybuatoro koisieca. 'OCT 1643-81 ycTtaHaBnuBaeT psJl oKa3zaTesei, Onmpeaesomux
TrapaHTHPOBAHHBI OOKOBOW 3a30p, KOTOpBIC SBISIFOTCS pPaBHONPABHBIMU H
HA3HAYaIOTCSl M3TOTOBUTENIEM 3yOUaThIX KOJIEC.

B kauecTBe Takoro mokaszarensi B KypcoBOM pabOTe PEeKOMEHIYETCsS MPUHSTH
Ecs - HauMeHbIiee OTKIIOHEHHE TONIIMHEI 3y0a. B 3TOM ciiyuae usmepeHue TONIUHbI
3y0a POBOIUTCS IO MOCTOSHHOM XOp/Ie 3y0a Sc, HaXOASIICHCS Ha pacCTOSAHUH Ng OT
OKPY>KHOCTH BBICTYIIOB (BBICOTA JIO TOCTOSITHHOU XOP/IbI).

HanmMenbinme oTKIOHEHUS TOJMIIMHBI 3y0a Ecs 1 momycku Ha TonmuHy 3y6a Tc
BeiOuparoTcss u3 Tabmmn [OCT 1643-81 wnu mo mnpunoxkenusm P u C
METOUYECKOro mocoowms. Jlomyck Ha TOMIIUHY 3y0a BHIOMpAeTCsl B 3aBUCUMOCTH OT
JOTMyCcKa Ha pajauaibHOe OueHue 3y0yaToro BeHla F,, mosToMy HEOOXOIUMO
IIPEIBAPUTEIHLHO €T0 BRIOPATh MO MPUIIOKEHUIO JI JaHHOTO mOCcoOwHs.

Otknonenue Ecg ABIETCS BEpXHUM, HIDKHEE OTKIIOHCHHE OTIPEACIISICTCS IyTeM
nprOaBIICHUS BEIMUMHEI IOMYCKa T ¢ K BEPXHEMY OTKJIOHCHHIO:

Eci =Ecs + T, (10.8)
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rae Ecs - HIKHee OTKIIOHEHHUE TOJIIIMHBI 3y0a.
JIJ1st HEKOPPUTUPOBAHHBIX KOJIEC pa3Mep 3y0a MO MOCTOSHHOW XOpJe | BBICOTA

a0 IMOCTOSIHHOM XOpAbI ONpCACIIAOTCA COOTBETCTBCHHO
§ =1.387 m; (10.9)

h, =0.7476 m. (10.10)

[Tonnas 3amuch pa3Mepa TOJIIUHBI 3y0a MO MOCTOSHHOM Xopjae OyAeT UMETh
BU/I, HAIIPUMED:

HeoOxomumo nMeTh B BHUIY, YTO 00a OTKJIOHEHHUS OepyTCs OTpHUILIATEIbHBIMHU
IUI KOJIEC BHEILIHETO 3aleIUIeHUs (II0JI€ IOIyCKa HaIllPaBJIEHO B TEJIO KOJIECa).

[IpaBuna BbeIIOJIHEHHS YyepTexel 3y0uaTsix kojec ycraHoBieHbl ['OCT 2.403-
75,

Ha n3o0pakeHuu HUIMHIPUYECKOTrO 3y0UYaToro KoJjieca JOJIKHBI ObITh yKa3aHbI
napaMeTpbl, XapakTepu3yrolue 3y0uaTslii BEHEl.

1. Inametp BepumH 3y0obeB d,. OH onpenensiercs o popmyie

da= d+2m, (10.11)
riae d - JeauTenbHBIA quaMeTp Kosieca, HaiaeHHbIi mo gopmyae 10.2 wium 10.3.
Jlomyck Ha TuaMeTp BEPIIMH 3yOheB HazHauaeTcs mo tabauie 10.3 u HaxoauTes

o tadmuiam ['OCT 25347- 82.

Ta6muma 10.3 - Tloss 1omycKoB IUaMeTpa BEPIIMH 3yOheB 3y0UaToro kojieca

CrerneHb TOYHOCTH 3y04aToro Kojeca 6 -8 9

ITose momycka nuamerpa BepIIvH 3yObeB h8 h9

2. upuna 3y6uaroro Benia b. Ee moxuo npunste 0.25 - 0.40 nenuTesibHOTO
auameTpa 3youaroro koseca. llpenmenbHbie  OTKJIOHEHHWS IIMPUHBI  BEHIIA
pPEKOMEHAyeTCs Ha3HavaTh 1o mojsiM gomyckos h1l - hl4,

3. Pasmepsl (hacok miam paanychl KpUBU3HBI JUHUHN MPUTYIUICHUS HA KPOMKax
3yOBeB.

4. IllepoxoBaTocTh OOKOBBIX MOBEepxHOCTEH 3yObeB. OHa BhIOMpaeTcs u3
tabmuibl 10.4 B 3aBUCHUMOCTH OT CTEIIEHU TOYHOCTH KoOJeca.

Ha wdeprexke Takke yKa3bIBalOTCSA TEOMETPHYECKHE TapaMeTphl JPYrux
KOHCTPYKTHUBHBIX 3JIEMCHTOB KoJyieca (MPU BBIMOJTHCHUH KYPCOBOM pabOTHI
JOTyCKAeTCsl HE YKa3bIBaTh).
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Ta6bmuma 10.4 - IllepoxoBaTocTh OOKOBBIX IMOBEPXHOCTEH 3yOhEB 3yOuaThIX
KOJIeC

CrerneHb TOYHOCTH 3y04aTOro KoJjieca 6 7 8 9
[TapameTp 11€pOXOBATOCTH, 0.63 1.25 2.5 5.0
Ra, Mxm

Tabmuma mapameTpoB 3ybuaroro BeHia (pucyHok 10.1) momkHa COCTOSATH U3
TPEX YaCTEM.
B vactu | 1o/mKkHBI OBITH YKa3aHBI:
1. Monayne koneca m.
2. Yucio 3yObeB Z koieca.
3. Yroxn HaksoHa 3y0a 3 171 KOCO3yOBIX M IMIEBPOHHBIX KOJIEC.
4. HampaBneHue JTUHUM 3y0a ¢ HAAMKUCHIO «IIPABOEY» UITU «JIEBOEY
5. HopmanbHblid UCXOOHBIM KOHTYp (CTaHAAPTHBIM - CO CCBHUIKOM Ha
I'OCT 13755-81)
6. Koaddurment cMmemenus X.
7. CTeneHb TOYHOCTH 1O HOpPMaM KHHEMAaTU4YECKOW TOYHOCTH,
IJIABHOCTH pabOThl M KOHTaKTa 3yObeB, a TaKKe BHJ CONPSHKEHHS TI0
HOpMaM OOKOBOTO 3a30pa.
B vactu Il Tabmuupl HeoOXoAMMO yKa3aTh JaHHBIC IJII KOHTPOJSI TOJIIIUHBI
3y0a: MMOCTOSIHHAS XOp/1a 3y0a Sc M BBICOTA JIO MTOCTOSTHHOM XOp bl Ne.
B gactu |1l Tabnuiel yka3bIBaroTCsl JIEMUTENBHBIA AuaMeTp O, a Takxke MpH
HEO0OXOAMMOCTH MTPOUYUE CIIPABOYHBIE JAHHBIE.
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Mopyinb m |25
Yucno 3y0beB z |18
Yroiu HakJIOHa B |30
Hanpapnenue nuauu 3y6a |- | JIeBoe
Hopmanbubii  ucxonnsiii | -  [OCT
KOHTYD 13755-81

Koadounment cmemenust | X |0

Crenenr Tounoctu I'OCT | - 7C
1643-81

ITocrosiHHas Xopa 3yba | § | 3468707
BricoTa 3yba mo | h, |1,869
IIOCTOSIHHOM XOPJIbI

JlenuTenbHbIN qUaMeTp d |51,962

—— JRa2,5

B57,The

TN
NN

ed5
| 22h12 2 pacru

Pucynox 10.1 - Dcku3 3yduyaToro kosieca ¢ Tabiuien napameTpoB (0e3 yKka3aHus
T€OMETPUUYECKUX MTapaMETPOB OTIECIBHBIX KOHCTPYKTUBHBIX AJIEMEHTOB)
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[Tpunoxenune A
Jormycku, MKM, 1715t pazmepoB 10 250 MM, (o TOCT 25346-89)

Tabmuma A.1
HomunaneHbie
pasMephl, MM KBanurteTsl
Cs. Ho 415/6 7|89 (10 11 |12 |13 |14 |15 |16 |17
3 3| 4|6|10/14/25 |40 (60 |100 {140 |250 400 |600 (1000
3 6 415|8/12/18/30 (48 |75 |120 |180 (300 480 |750 (1200
6 10 416|9/15/22/36 |58 |90 |150 |220 (360 580 [900 (1500
10 18 5| 8/|11|1827(43 |70 |110 |180 (270 |430 |[700 |1100 (1800
18 30 6| 9|13|2133|52 |84 (130 |210 (330 |520 [840 |1300 (2100
30 50 7111 16|25/ 3962 |100 |160 |250 ({390 |620 |1000 {1600 2500
50 80 8113|19|30|46(74 (120 |190 |300 [460 |740 |1200 {1900 [3000
80 120 | 10| 15| 22| 35|54|87 (140 |220 |350 |540 |870 |1400 |2200 |3500
120 | 180 |12|18|25|40|63/100 |160 |250 {400 {830 (1000|1600 (2500 {4000
180 | 250 |14|20|29|46|72|115 (185 |290 |460 |720 |1150|1850 (2900 |4600
[Ipunoxenue b
OcHoBHbIe (Ommkaiime) oTkiioHeHus BayoB (rmo 'OCT 25346 -89)
Ta6muna b.1
Homunaine- BbykBeHHOE 0003HaUE€HNE OCHOBHBIX OTKJIOHEHUM
HBIE pa3Me-
PBI, MM a b c |cd| d e | ef | f fg | g | h| Js
Cs. o Bepxnee oTkiioHeHHE €S, MKM (BCE€ KBAJIUTETHI)
3 -270 | -140| -60|-34 | -20| -14/-10| 6 | -4 | -2 | O
3 6 -270 | -140| -70|-46 | -30| -20|-14|-10 | -6 | -4 | O
6 10 | -280 |-150| -80|-56 | 40| -25|-18| -13 | -8 | -5 |0
10 14 | -290 |-150| -95| - | -50| -32| - -16 | - -6 |0 S
14 18 | -290 |-150| -95| - | -50| -32| - -16 | - 6 |0 |T
18 24 | -300 |-160|-110| - | -65| -40| - -20 | - -7 10 | g
24 30 | -300 |-160|-110| - | -65| -40] - -20 | - 710 |5
30 40 | -310 |(-170|-120| - | -80| -50] - -25 | - 910 |8
40 50 | -320 |-180|-130| - | -80| -50] - -25 | - 910 E
50 65 | -340 [-190|-140| - |-100| -60]| - -30 | - -10 1 0 g
65 80 | -360 |-200/-150| - |-100| -60]| - -30 | - -10 10 | B
80 100 | -380 |-220|-170| - |-120| -72]| - -36 | - -12 10 §
100 120 | -410 |-240|-180| - |-120| -72]| - -36 | - -12 10 ;
120 140 | -460 |-260|-200| - |-145| -85 - -43 | - -14 10 | o
140 160 | -520 |-280|-210| - |-145| -85 - -43 | - -14 | 0 E
160 180 | -580 |-310|-230| - |-145| -85 - -43 | - 1410 | &
180 200 | -660 |-340|-240| - |-170 |-100]| - -50 | - 15|10 | A
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[Tponomxenue Tadmuib b.1

Homunains- bykBeHHOE 0003HaUE€HNE OCHOBHBIX OTKJIOHECHUM

HEIE pa3Me- j | k I m | n] p | r | s

pBI, MM KBanurersl

Su6| 7 | 8 [4-7|cB7] Bce kBasuTeTsl
Cs. Jlo HwxHee oTKIOHEHHE €1, MKM
3 -2 -4 -6 0 0 2 |4 6 10 14
3 6 -2 -4 - +1 0 4 |8 12 15 19
6 10 -2 -5 - +1 0 6 |10 (15 19 23
10 18 -3 -6 - +1 0 7 |12 |18 23 28
18 30 -4 -8 - +2 0 8 |15 |22 28 35
30 50 -5 -10 - +2 0 9 |17 |26 34 43
50 65 -7 -12 - +2 0 11 (20 |32 41 53
65 80 -7 -12 - +2 0 11 (20 |32 43 59
80 100 | -9 -15 - +3 0 13 (23 |37 51 71
100 120 | -9 -15 - +3 0 13 (23 |37 54 79
120 140 | -11 -18 - +3 0 15 (27 |43 63 92
140 160 | -11 -18 - +3 0 15 (27 |43 65 100
160 180 | -11 -18 - +3 0 15 |27 |43 68 108
180 200 | -13 -21 - +4 0 17 |31 |50 77 122
[Tponomxenue Tadaunbl b.1

Homunanbhs BykBeHnHOE 0003HaUE€HNE OCHOBHBIX OTKJIOHECHUM

€ pa3Mephl,

MM

Ce. Jlo t u Y X y y za zb zZC

3 - 18 - 20 - 26 32 40 60

3 6 - 23 - 28 - 35 42 50 80
6 10 - 28 - 34 - 42 52 67 97
10 14 - 33 - 40 - 50 64 90 130
14 18 - 33 | 39 45 - 60 77 108 | 150
18 24 - 41 | 47 54 | 63 73 98 136 | 188
24 30 41 48 | 55 64 | 75 88 118 | 160 | 218
30 40 48 60 | 68 80 | 94 112 | 148 | 200 | 274
40 50 54 70 | 81 97 114 | 136 | 180 | 242 | 325
50 65 66 87 | 102 | 122 | 144 | 172 | 226 | 300 | 405
65 80 75 102 | 120 | 146 | 174 | 210 | 274 | 360 | 480
80 100 91 124 | 146 | 178 | 214 | 258 | 335 | 445 | 585
100 120 104 | 144 | 172 | 210 | 254 | 310 | 400 | 525 | 690
120 140 122 | 170 | 202 | 248 | 300 | 365 | 470 | 620 | 800
140 160 134 | 199 | 228 | 280 | 340 | 415 | 535 | 700 | 900
160 180 146 | 210 | 252 | 310 | 380 | 465 | 600 | 780 |1000
180 200 166 | 236 | 284 | 350 | 425 | 520 | 670 | 880 | 1150
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[Tpunoxenue B

OcHosHble (Onrkaiimme) otkiioHeHus otBepcetrid (o [OCT 25346 -89)

Tabnuna B.1
HomunanbHble BbykBenHoe 0003HaYeHE OCHOBHBIX OTKJIOHEHHIA
pasMepbl, MM A B CcC ([CD| D E |EF| F |[FG| G | H Js
CBbiiie ‘ o Hwxnee orkinonenue El, MkM (Bce KBaIUTETHI)
3 1270|140| 60 |34 |20 | 14 |10 | © 4 12 10

3 6 [ 270 140| 70 |46 | 30 | 20 {14 |10 |6 |4 | O

6 10 | 280 150 80 |56 |40 | 25 |18 |13 |8 |5 | O ~

10 14 1 290 150 95| - | 50 | 32 | - 16 |- |6 |0 |F

14 18 | 290 150 95| - | 50 | 32 | - 16 |- |6 |0 |=

18 24 |300| 160|110 | - |65 | 40 |- |20 |- |7 |O|Z

24 30 (300|160(120 | - |65 | 40 |- |20 |- |7 |O OE

30 40 | 310 1/0 120 | - |80 | 50 | - |25 |- |9 |0 8

40 50 | 320/ 180|130 | - |8 | 50 |- [25 |- |9 |0 | &

50 65 | 340 | 190 (140 | - [100 | 60 | - |30 |- |10 |0 | o

65 80 | 360 | 200 [150 | - |100 | 60 | - |30 |- |10 |0 | &

80 100 | 380 | 220 {170 | - (120 | 72 |- |36 |- |12 | O §
100 120 | 410 | 240180 | - (120 | 72 |- |36 |- |12 | O ;
120 140 | 460 | 260 (200 | - |145 | 8 |- |43 |- |14 |0 |¢g
140 160 | 520 | 280|210 | - (145 | 85 |- |43 |- |14 |0 | &
160 180 [ 580|310 (230 | - |145 | 85 |- |43 |- |14 |0 | &
180 200 | 660 | 340|240 | - [170 100 |- |50 |- |15 |0 |®®

[Tponomxenue Tadauibl B.1

Homunans- bykBeHHOE 0003HaUCHHE OCHOBHBIX OTKJIOHSHUM

HEIE pa3Me- J | K | M | N | P-zC | P

pBl, MM KBanureTnl

6 7 |8 |[Ho8 |Ce. o8 |CB.8 o8 |CB.8|0o7 |CB.7
8
Cs. | o Bepxnee otknonenue ES, Mkm
3 |2 4 |6 0 0 -2 -2 -4 4| - -6

3 6 |5 6 |10 |\-1+A|- |4+A |4 |-B+A]| 0 |4 -12
6 10 | 5 8 |12 |-1+A|- |-6+A | -6 [|-10+A| O @ -15
10 18 | 6 10| 15 |-1+A| - |-7+A | -7 |-12+A| O |5 < |-18
18 30 |8 [12|20|-2+4|- |-8+a -8 [-15+a| 0 |5 E |-22
30 50 |10 |14|24|-2+A|- [-9+A [-9 |[-17+A| O |3  |-26
50 80 |13 | 18|28 |-2+A| - |-11+A |-11 |-20+A| O : = |-32
80 120 (16 | 22| 34|-3+A| - |-13+A |-13 |-23+A| 0 |5 £ |-37
120 180 |18 | 26 | 41 |-3+A| - |-15+A |-16 |-27+A| O | ¥ § -43
180 250 (22 | 30| 47 |-4+A| - |-17+A [-17 |-31+A| O |~ > |-50
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[Tponomkenue Tabnuipst B.1

Homuna bykBeHHOE 0003HaUE€HNE OCHOBHBIX OTKJIOHECHUM
JIbHBIE [TonpaBka A
paame- | R | S| T |U |V | X|Y | Z |ZA|ZB| ZC |nns
pbI, MM KBaJIMTETOB
CB. J[lo|Bepxnee otknonenue ES, Mkm 11t kBanuteroB cBeimie 7 (516 |7 |8
3|-10(-14 |- |-18 |- |-20|- |-26 |-32 |-40|-60 |0|0 |0 |O
3 6(-15(-19 |- [-23|- |-28|- |-35|-42 -50(-80 |1/3 |4 |6
6 10/-19|-23 |- |-28 |- |-34 |- |-42 |-52 |-67|-97 |2/3 |6 |7
10 14|-23|-28 | - |-33|- |-40|- |-50 |-64 |-90[-130 (3|3 |7 |9
14 18|-23|-28 | - |-33|-39 |45 | - |-60 |-77 |-108(-150 (3|3 |7 |9
18 24|-28|-35 | - |-41 |-47 |-54 |-63 |-73 |-98 |-136(-188 3|4 |8 |12
24 30|-28|-35 |-41|-48 |-55 |-64 |-7/5 |-88 |-118|-160(-218 3|4 |8 |12
30 40|-34|-43 |-48 |-60 |-68 |-80 |[-94 -112|-148|-200{-274 |4|5 |9 |14
40 50(-34|-43 |-54 |-70 |-81 |-97 |-114|-136|-180 |-242|-325 | 4|5 |9 |14
50 65|-41|-53 |-66 |-87 |-102|-122|-144|-172 |-226 |-300{-405 |5/6 |11 |16
65 80|-43|-59 |-75 |-102|-120|-146|-174|-210|-274 |-360|-480 | 5|6 |11 |16
80 100|-51|-71 |-91 |-124|-146|-178|-214|-258 |-335 |-445|-585 | 5|7 |13 |19
100 120 | -54 | -79 |-104|-144|-172|-210|-245|-310 |-400 |-526|-690 |5|7 |13 |19
120 140 | -63 | -92 |-122|-170|-202 -248|-300 |-365 |-470 |-620|-800 | 6|7 |15 |23
140 160 | -65 |-100 |-134|-190|-228 |-280|-340 |-415 |-535 |-700{-900 | 6|7 |15 |23
160 180 | -68 |-108 |-146 |-210|-252 -310|-380 |-465 |-600 |-780{-1000| 6| 7 |15 |23
180 200 | -77 |-122 |-166 |-236 |-284 |-350 |-425|-520 |-670 |-880|-1150| 6|9 |17 | 26

[Ipunoxenune I

[ITepoxoBaTOCTh MOBEPXHOCTH U KBAIMTETHl TOYHOCTH MPU PATUYHBIX BHIAX
00paboTKH JieTaniel pe3aHueM

Taomuna I'.1
Bun 06pabotku 3nauenus napamerpa Ra, |[KBamurTersl TOUHOCTH,
MKM HYKOHOMUYECKHE
1 2 3
OO6TaunBaHue:
00 IMpOYHOE 25 - 100 15-17
MOJIYy4YHCTOBOE 6,3-12,5 12 - 14
YHCTOBOE 16- 3,2 7-9
TOHKOE (aJIMa3HOE) 04- 08 6
CaepreHue 6,3 - 25 12-14
3eHKEpOBaHUE:
4epHOBOE (TI0 KOPKE) 12,5-25 12 -15
JHUCTOBOE 3,2- 6,3 10-11
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ITponomxkenue Tadaunpl I'.1

1 2 3

PasséprriBanue:

MOJTY9HCTOBOE 6,3-12,5 9-10

YHCTOBOE 16-3,2 7-8
PacrauuBanue:

YEepPHOBOE 50 - 100 15-17

MOJTYYHCTOBOC 125-25 12-14

YUCTOBOE 16-3,2 8-9

TOHKOE (aJIMa3Hoe) 0,4-0,8 7
[IporsiruBanue:

MOJTYYHUCTOBOC 6,3 8-9

YHCTOBOE 0,8-3,2 7-8

OTAEJI0OYHOE 0,2-0,4 7
[nudoBanue:

MOJTY9HCTOBOC 3,2-6,3 8-11

YHCTOBOE 0,8-1,6 6-8

TOHKOE 0,2-04 5
XOHHUHI'OBaHHUE:

IUIOCKOCTEHN 0,1-04 7-8

IAJIUHIPOB 0,05-0,2 6-7
CynepduHunmpoBanme 01-04 5 ¥ TouHEe
[TonupoBanue 0,05-1,6 5-6
®pesepoBaHue:

YEpPHOBOE 12,5-50 12-14

YHCTOBOE 3,2-6,3 11

TOHKOE 1,6 8-9
Crporanue:

YEepHOBOE 12,5-25 12-14

YUCTOBOE 3,2-6,3 11-13

TOHKOE 1,6 8-10

[Ipunoxenue /]
HopwmaibHbie rabapuTHbie pazMepbl moamumaukoB, MM (1o 'OCT 8338-75)

Tabmmma /1.1
YcnoBHbIE Buyrpennuit  |HapyxHblii [[upuna Pamnyc
o0Oo3HaueHus |aquamerp, d nuamertp , D KoJsiblia, b 3aKpYIJICHUS
IOJIIUITHUKOB ¢acku, r
1 2 3 4 5
Jlerkas cepust
200 10 30 9 1,0
201 12 32 10 1,0
202 15 35 11 1,0
203 17 40 12 1,5
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[Tponomxenue Tadmuub .1

1 2 3 4 5
204 20 47 14 1,5
205 25 52 15 1,5
206 30 62 16 1,5
207 35 72 17 2,0
208 40 80 18 2,0
209 45 85 19 2,0
210 50 90 20 2,0
211 55 100 21 2,5
212 60 110 22 2,5
213 65 120 23 2,5
214 70 125 24 2,5
215 75 130 25 2,5
216 80 140 26 3,0
217 85 150 28 3,0
218 90 160 30 3,0
220 100 180 34 3,5

Cpennsisi cepust
305 25 62 17 2,0
306 30 72 19 2,0
307 35 80 21 2,5
308 40 90 23 2,5
309 45 100 25 2,5
310 50 110 27 3,0
311 55 120 29 3,0
312 60 130 31 3,5
313 65 140 33 3,5
314 70 150 35 3,5
315 75 160 37 3,5
316 80 170 39 3,5
317 85 180 41 4,0
318 90 190 43 4,0
319 95 200 45 4,0
320 100 215 47 4,0
Tspxenas cepus
405 25 80 21 2,5
406 30 90 23 2,5
407 35 100 25 2,5
408 40 110 27 3,0
409 45 120 29 3,0
410 50 130 31 3,5
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[Tponomxenue Tadmuub .1

1 2 3 4 5
411 55 140 33 3,5
412 60 150 35 3,5
413 65 160 37 3,5
414 70 180 42 4,0
415 75 190 45 4,0
416 80 200 48 4,0
417 85 210 52 5,0
418 90 225 o4 5,0

[Ipunoxenue E
OTKJIOHEHUS] TTPUCOCANMHUTEIBHBIX TUAaMETPOB MOJIIUITHUKOB KadeHUsl Kiiacca
TouHOCTH 0, MKM

Taomuna E.1
Konbrio |0003- |O1- HHTepBan HOMHUHAIBHBIX IUAMETPOB BHYTPEHHETO U
[IOIIUII- [HAUE- |KJIO- Hapy>KHOTO KOJIeIl MOAIINITHUKA, MM

HUKa Hue [He- |Cs.10 |CB.18 |CB.30 |CB.50 |CB.80 [CB.120|CB.150|CB.180
pasme-|Hue |no 18 |10 30 |10 50 |[mo 80 |mo 120 |mo 150 |70 180 |mo 250

pa

Buympen | d, |ES| O 0 0 0 0 0 0 0
-Hee ElI | -8 -10 | -12 | -15 | -20 | -25 | -25 | -30

Hapyx- | D es| O 0 0 0 0 0 0 0
HOE ei | -8 -9 -11 -13 | -15 | -18 | -25 | -30

[Ipunoxenune X
OcHoBHBIE pazMepsl (MM) coequHEeHUN ¢ cerMeHTHbIMU mmoHKaMu (o ['OCT

24071-80)
Tabmuna XK. 1
Huametp Bana D Pa3mMeppl mmoHku ['myOuna nasza
CBeIrire Jlo bxhxd t; HaBagy |l; BO BTYyJKe
10 12 3X6.5x16 5,3 1,4
12 14 4x6.5x16 5,0 1,8
14 16 4x75x19 6,0 1,8
16 18 5x6.5x16 4,5 2,3
18 20 5x7.5x19 55 2,3
20 22 5x9.0x22 7,0 2,3
22 25 6 x9.0x22 6,5 2,8
25 28 6x10 x25 7,5 2,8
28 32 8x11x28 8,0 3,3
32 38 10 x 13 x 32 10,0 3,3
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[Tpunoxenune 1
OcHoBHbIE pa3Mepbl (MM) COCIMHEHHI C MPU3MATUYECKUMU IIMOHKAMU (10
'OCT 23360-78)
Tabmuna 1.1

Juamerp Baa d Pa3zmepnl mmonku Pa3zmepsl ma3oB 1151 IIITOHKU
Ceuenue Jmuna | I'my6GuHa naza
Ot Jlo bxh Ot Jlo t; Ha Bamy t, BO BTYJIKE
10 12 4x4 8 45 2,5 1,8
12 17 5X5 10 56 3,0 2,3
17 22 6Xx6 14 70 3,5 2,8
22 30 8x7 18 90 4,0 3,3
30 38 10x 8 22 110 5,0 3,3
38 44 12x8 28 140 5,0 3,3
44 50 14x9 36 160 5,5 3,8
50 58 16 x 10 45 180 6,0 4,3
58 65 18 x 11 50 200 7,0 4.4
65 75 20x 12 56 220 7,5 4,9
75 85 22 x 14 63 250 9,0 5,4
85 95 25x 14 70 280 9,0 5,4
95 110 28 X 16 80 320 10,0 6,4
110 130 32x18 90 360 11,0 7,4
130 150 36 x 20 100 400 12,0 8,4
[Ipunoxenue K
PasMepbl mpsAMoOOUYHBIX NUTMIEBBIX coenuHeHnid, MM (13 'OCT 1139 - 80)
Tabmuna K.1
zxdxD b d; He MeHee zxdxD b di, HE MeHee
1 2 3 1 2 3
Jlerkas cepus Cpennsis cepust
6 x 23 x 26 6 22.1 6 x11x 14 3 9.9
6 x 26 x 30 6 24.6 6 x 16 x 20 4 145
6 x 28 x 32 7 26.7 6 x 18 x 22 5 16.5
8 x 32 x 36 6 30.4 6 x 21 x 25 5 19.5
8 x 36 x 40 7 34.5 6 x 23 x 28 6 21.3
8 x 42 x 46 8 40.4 6 x 26 x 32 6 23.4
8 x 46 x 50 9 44.6 6 x 28 x 34 7 25.9
8 x 52 x 58 10 49.7 8 x 32 x 38 6 29.4
8 x 56 x 62 10 53.6 8 x 36 x 42 7 33.5
8 x 62 x 68 12 59.8 8 x 42 x 48 8 39.5
10 x 72 x78 12 69.6 8 x 46 x 54 9 42.7
10 x 82 x88 12 79.3 8 x 52 x 60 10 48.7
10 x 92 x98 14 89.4 8 x 56 x 65 10 52.2
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[Tponomxenue Tadaub K. 1

1 2 | 3 1 2 3
Cpennsst cepus 10 x 26 x 32 4 23.0
8x62x72 12 57.8 10 x 28 x 35 4 24.4
10 x 72 x 82 12 67.4 10 x 32 x 40 5 28.0
10 x 82 x 92 12 77.1 10 x 36 x 45 5 31.3
10 x 92 x 102 14 87.3 10 x 42 x 52 6 36.9
Tsokenas cepus 10 x 46 x 56 7 40.9
10 x 18 x 23 3 15.6 16 x 52 x 60 5 47.0
10 x 21 x 26 3 18.5 16 x 56 x 65 5 50.6
10 x 23 x 29 4 20.3

'OCT 1643-81)

[Ipunoxenue JI
Hopwmbl kuHEMaTHUecKoM TOYHOCTH 3yOuaroro kojeca. Jlomycku, MkMm (10

Taomuma JI.1
Jlenurennb- CrenieHb TOYHOCTH 3y0UaTOro Kojeca
HBIN a1ua- 6 7 8 9
METP KO- Monaysis M, MM
neca d, mm
Cs. |lo Cs.l1 |CB.3.5|CB.6.3|CB.1 |CB.3.5/CB.6.3|/CB.1 |CB.3.5|CB.6.3|CB.1 |CB.3.5|CB.6.3
110 3.5 |10 6.3 {10 10 |mo0 3.5 |m0 6.3 |m0 10 |mo 3.5 |mx0 6.3 |mo 10 |m0 3.5 |mo0 6.3 |mo 10
Honyck F, Ha paananpHOEe OMEHHE 3y04aTOro BeHIIa
- 1256 25 |28 (132 (36 (40 |45 45 |50 |56 (71 |80 |90
125 400 36 |40 45 |50 |56 63 |63 (71 |80 (80 |100 |112
400 800 |45 |50 |56 |63 |71 |80 |80 |90 100 (100 (112 (125
Honyck Fi Ha konebaHne N3MEPUTEITHHOTO MEKOCEBOI0 PACCTOSIHUS 32
000poT KOJIEeCca
- (125 36 40 45 |50 56 |63 63 |71 180 90 112 (125
125 400 50 |56 63 (71 (80 (90 (90 100 (112 (112 (140 |160
400 800 |63 |71 |80 |90 |100 |112 |112 |125 (140 (140 (160 (180
Homyck F,,, Ha konebanue IIMHBI 001IeH HOpMAIIU
- 125 16 22 28 —
125 1400 28 40 50 —
400 800 45 60 80 —
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[Tpunoxenne M

Hopwmel mitaBHOCTH paboThl 3y04atoro komueca. Jomycku, MM (o 'OCT 1643-

81)
Tabmuua M. 1
Jenurens- CreneHb TOYHOCTH 3y0OUaTOro Kojeca
HBIN na- 6 | / | 8 9
METp KO- Moayne m, MM
aeca d, Mm
Cs. |lo [CB.1 |CB.3.5|CB.6.3/CB.1 |CB.3.5/CB.6.3/CB.I |CB.3.5/CB.6.3|CB.1 |CB.3.5|CB.6.3
10 3.5 |10 6.3 |10 10 |70 3.5 |00 6.3 |10 10 |no 3.5 |50 6.3 |10 10 |10 3.5|n0 6.3 [no 10
JHonyck f; Ha KojeOaHNEe U3MEPUTEIHLHOIO MEKOCEBOTO PACCTOSHUS HA
OJIHOM 3y0e
- (125 (14 118 20 |20 |25 |28 |28 |36 |40 (36 (45 |50
125 1400 |16 |20 |20 |22 |28 |32 |32 |40 45 40 |50 |56
400 (800 18 20 |22 25 28 32 |36 |40 |45 |45 |50 |56

[Ipunoxenune H

HopwMmbl koHTakTa 3yObeB B nepenaye. OTHOCUTEIbHBIE pa3MeEpPbl CyMMapHOIO
nsiTHa KoHTakTa B miporieHTax ('OCT 1643 - 81)

Taomuma H.1
CyMmMmapHO€ IS THO CreneHb TOYHOCTH
KOHTAaKTa 6 | 7 | 8 | 9
I[To BBICOTE 3yOBEB, HE MCHEE 50 45 40 30
ITo nnuHe 3yObeB, HE MEHEe 70 60 50 40
[Tpunoxenue I1
HopMmbl GokoBoro 3azopa. ['apaHTHUpoBaHHBIM OOKOBOH 3a30p  Ji min,MKM
(IF'OCT 1643 - 81)
Taomuma I1.1
Bun conps- Me:xoceBoe paccTosiHue a y, MM
KECHUS Cs.80 |CB.125 |CB.180 |CB.250 |CB.315 |CB.400 |CB.500
Ho 80 |mo 125 |mo 180 |mo 250 |mo 315 |mo 400 |mo 500 |mo 630
H 0 0 0 0 0 0 0 0
E 30 35 40 46 52 o7 63 70
D 46 54 63 72 81 89 97 110
C 74 87 100 115 130 140 155 175
B 120 140 160 185 210 230 250 280
A 190 220 250 290 320 360 400 440
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[Tpunoxenue P
Hopwmpst 60koBoro0 3a30pa. Hammensinee otkiionenue Egs Tommmasl 3yd6a, MKM

(TOCT 1643-81)

Tabmuna P.1
Bun |CTeHeHB | JlenmutenbHBIN nuaMeTp d, MM
conps- Tounoctu JJo | C.80 |CB.125 |CB.180|CB.250 |CB.315 |CB.400 |CB.500
JKEHUSA 80 |mo 125|mo 180 |mo 250 |mo 315 |mo 400 |mo 500 |mo 630
H 6 9 10 12 14 16 16 18 20
7 10 12 14 14 16 18 20 22
E 6 22 25 30 35 40 40 45 50
7 25 30 35 35 40 45 50 60
D 6 35 40 45 55 60 60 70 80
7 35 45 50 60 70 70 80 90
8 40 50 60 70 70 80 90 100
C 6 55 60 70 80 90 100 110 120
7 60 70 80 90 100 120 140 140
8 70 80 90 100 120 140 140 160
9 70 90 100 120 140 140 140 180
B 6 90 100 120 140 160 160 180 200
7 100 120 140 140 180 180 200 220
8 100 120 140 160 180 200 220 250
9 120 140 160 180 200 220 250 300
A 6 140 160 180 200 250 250 300 300
7 150 180 200 220 250 300 350 350
8 160 200 220 250 300 350 350 400
9 180 200 250 300 300 350 350 450

[Ipunoxenue C
Hopwmsl 60koBoro 3azopa. Jonyck T, Ha Tonmuny 3y6a, mxm (13 T'OCT 1643-
81)
Taomumna C.1

Bun co- | Bun Jonyck F, Ha pagunanpHOEe OMEHUE 3y0UaTOTrO BEHIA, MKM
npsbxe- |pomyc-|C.20 |CB.25 |CB.32 |CB.40 |CB.50 [CB.60 |CB.8O0  |CB.100
HUS Ka m025 |mo32 |mo40 |no 50 |mo 60 |mo 80 |mo 100 |mo 125

HE| h 35 40 45 50 70 70 90 120
D d 45 50 60 70 70 100 120 140
C c 60 70 70 90 105 140 160 180
B b 70 70 90 100 140 140 180 220
A a 80 100 120 140 140 180 220 250

Benuunna F, yctaHaBiuMBaeTCs B COOTBETCTBHMM C HOPMOM KMHEMAaTHYECKOM
TOYHOCTH (mpuiioxkeHue JI).
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MeTtpoJsiorus, CTaHAapPTH3AIUA U cepTUUKANNS
VY4ebHO-MeTOANYECKOE MOCOOUE MO BHIMOTHEHUIO KYPCOBOM pabOThI

CocraBuin no11., KaH1.TeXH.HayK B.A. Anekcanapos

[ToarnucaHo B reyaTh dopmar 60x84 1/16
O6bem 7,7 m.a. Tupax 100

Ypl'AY
620075, r. ExatepunOypr, yn.K.JIubkuexra, 42
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