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NPEANCIIOBUE

Hay4YHO-TEXHUYECKMI NPOrpecc, XecTKasi pblHOYHAs KOHKYpEHLMS
BbIABUralOT MOBbILWEHHbIE TPEHOBAHMSI K TOYHOCTM MapaMeTpOB MaLUMHO-
CTPOMTENbHON MPOAYKLUMW, HaAEXHOCTU ee (DYHKLMOHMPOBaHMWS, AOMFO-
BEYHOCTU. DTU TpeboBaHWS YUYUTBLIBAOTCS MpU NPOEKTUPOBaHUMKU U obec-
MeynBaloTC MpU U3roTOBNIEHUM OTAENbHBLIX AeTanei u cbopouHbIX eau-
HUL, BXOASIMX B u3aenne. TOYHOCTb AO/MKHA 6biTb OMTUMANbHOM: He
C/IMILUKOM 3aBbILLEHA, YTO MOXET YC/NOXHWUTb W YBENMYUTb 3aTpaTbl Ha
W3roTOB/IEHNE, N HE C/IMLIKOM HW3KOW, TaK Kak MoryT 6biTb He obecne-
YeHbl 3KCr/TyaTaluMOHHbIe MoKasaTenu npoaykumun. MNMoatomy TpeboBaHus
K TOYHOCTM Ha3Ha4atoT 060CHOBAHHO, UCXOAS U3 OMbiTa MPOEKTUPOBAHMS,
60 C NOMOLLBIO pacyeToB.

B yuyebHOM nocobum paccMoTpeHbl Hanbonee pacnpoCTpaHEHHbIE
BUAbl COEAMHEHWI, MPUHLMMbLI U MpaBu/ia Ha3HAYeHUs HOPM TOYHOCTMU.
MpuBeaeHbl Bce HeObXoAMMbIE ANst 3TOrO CrpaBOYHbIE MaTepuansl.

B uensix nyywero ycBOEHUS| M3MOXEHHOrO Matepuana u nosnyde-
HUSI NPaKTUYECKUX HaBbIKOB B y4ebHOM Mocobun paccMOTpeHbl MpuMepsl
C peleHns MM TUMOBbLIX 33fay, BO3HMKAKOWMX MpPU MPOEKTUPOBAHUM,
cchopMynmMpoBaHbl BOMPOCHI A7 CAMOKOHTPOSIS U 3ajayun Af1s caMocTost-
TE/IbHOrO pELLEHUSI.

Konnektus aBTOPOB MOCBSAILLAET 3TO M3[aHWE YUYUTENO, HacTaBHU-
Ky 1 konnere Muxauny AnekcaHgposudy KanyCTsHCKOMY.



Masa 1. OCHOBHbIE NMOJIOXXEHNA HOPMUPOBAHUA
TOYHOCTH

1.1. TepMuHbl 1 onpeaeneHun

[na obecneyeHns onpeaesieHHoro YpoBHS KayecTBa CEPUIMHO Bbl-
MyCKaeMbIX U3aenuin HeobxoamMo, YTobbl BCE M OAHOTO HaszHauyeHust (Ho-
MEHK/1aTypbl, TUNopasMepa) 6binnM NpakTUYECKn OAMHAKOBLIMU. Pasnnuns
MeXAy HUMW JOMKHbI ObITb HE3HAYMTENbHBI Ha CTONBbKO, YTOOLI Ntobast 13
AeTanei cobupanacb C OTBETHbLIMU, @ COBpaHHbIE BMECTE OHW COCTaBSN
nsgenue, NPakTUYeCcKn HeoTIMYMMoe B paboTe OT Apyrux aHanoruyHbIX.
[eTtanu, n 6onee cnoxHole U3AeNusi, ecin OHW OTBEYAOT MNOCTaBIEHHbIM
TpeboBaHMWsIM, Ha3bIBAOTCS B3aMMO3aMEHSIEMbIMM.

KauyectBo usgenuii 3aBUCMT OT FE€OMETPUYECKON TOYHOCTU AeTa-
nei, BXoAsMX B HWUX. PerynupoBaHve kayecTBa MpeaycMaTpyBaeT KOM-
NNeKC OpraHM3auUMOHHO-TEXHUYECKUX MEepOrpUSTUA, HanpaBNeHHbIX Ha
obecneyeHne HeObXOAMMON TOYHOCTU PasMePHbIX WK APYrux napameT-
poB AeTanei u msgenvin. OQHUM U3 OCHOBHBIX NyTEW MONyYeHUs 3afaH-
HOM TOYHOCTM (KauyecTBa) SBNSETCS MPUMEHEHME MPUHLMMOB B3auMo3a-
MEHSIEMOCTM.

ToyHOCTb — 3TO CTeneHb NPUONMXKEHWUS WCTUHHOTO 3HaveHus
CBOWCTB M MoKasaTesnei M3aenust K X TEOpeTUYEeCcKOMy 3aflaHHOMY 3Ha-
YeHuto. TOYHOCTb — MOHSATME KOMMIEKCHOE, U MOXET ObiTb OLieHeHa Tou-
HOCTbIO pa3MepoB 3/1EMEHTOB AeTasv, TOYHOCTbIO POpMbl MOBEPXHOCTEN
M MX B3aUMHbIM PacMoSIOKEHWEM, BOJIHUCTOCTHIO M LIEPOXOBAaTOCTbLIO.
HopMupoBaHMe TOYHOCTM pa3MeEpPOB perfiaMeHTUpyeTcs CTaHAapTamMu
EavHoit cuctembl gonyckoB M nocagok (ECAM) uyepes cuctemy locynap-
CTBEHHbIX CTaHAApTOB. PerynvpoBaHue KayecTBa npeaycMaTpuBaeT KOM-
MNeKc OpraHM3aLUMOHHO-TEXHUYECKUX MEpOrpUSTUA, HanpaBNeHHbIX Ha
obecrneyeHne HeobXoAMMOW TOYHOCTM pa3MepHbIX MW ApYrUX napaMeT-
pOB ZIETANEN W U3AENUN.

Pa3mep — 3T0 OCHOBHasi XapaKTEPUCTMKA AETanel, CoeIMHEHU
W u3aenuii B uenoM. Mpu HOPMUMPOBAHWM TOYHOCTM Pa3fiMyaloT pasMepbl
HOMWHasbHBIN, NpeaenbHble U AeUCTBUTENbHLIA. Ha yepTexxax npoctas-
NSETC HOMMHAJ/IbHbIH pa3mep. OH NOMy4YaeTcs U3 pacyeTa Ha Mpou-
HOCTb, XXECTKOCTb, TOYHOCTb M3AE/INS UM MPUHUMAETCS KOHCTPYKTUBHO.



HomuranbHbI# pazmep — 5T0 OCHOBHOW pa3Mep, ONpeaesnsieMblit UCXo-
Ast U3 (PYHKUMOHANbHOrO HasHauYeHust AeTanu unm cb6opoYHOM eauHuLbI.
OTHOCWUTENIbHO HOMMHAIBHOIO pasMepa onpeaenstoT npeaesnbHble pasMe-
pbl, OH CAYXXMWT TaKXXe Ha4yasioM oTcyeTa NpeaesibHbIX OTKIOHEHWIA.

AesicrBurenibHbINi pazmep — 35TO pasMep, YCTAHOBNEHHbIN U3Me-
PEHUEM C AOMYCTUMOW MOrpewwHocTbo. [ns Toro, YTobbl uspenne oTee-
Yano CBOEMY LESIEBOMY HA3HAUYEHMIO Kaabli U3 ero AeWCTBUTENbHbIX
pa3sMepoB OO/MKEH HaxoAUTbCA MeXAy ABYMSl COOTBETCTBYOWWMU rpe-
AE/IbHBIMHM Pa3MepaMn — HaMmbOJ/IbLUMM M HauMeHbLIMM. Pa3HOCTb
3TMX pa3MepoB obpasyeT gomyck. [onyck SIBNSIETCS Mepon TOYHOCTU
M3roTOB/IEHNS: YEM MeHblue AOMYCK, TEM Bblle TOYHOCTb. TakuM obpa-
30M, C MOMOLLbIO AOMNycka OrpaHM4YMBAETCs AOMYyCTUMasi MOrpeLlHOCTb
N3roToBNEHUS. ﬂ,OI‘IyCK OonpeaensaeTca Takxke Kak abcontoTHas BenuM4yMHa
anrebpanyeckon pasHOCTU BEPXHEro U HWDKHEro npefesbHbIX OTK/IOHE-
HUA W Bcerga SIBNSIETCS MNOSMOXWUTENBbHON BEMMYMHOW. TakuM 06pasoM,
AOMYCK — 3TO MHTEpBaNn pa3MepoB, B Mpeaenax KOTOporo napaMeTp cyu-
TaeTCsl roAHbIM.

Bce pasMepbl MOXHO pasfennTb Ha CBOGOAHbIE U comMpsiraeMble.
ConpsiraeMble pa3Mepbl OMpeaenstoT PacrofioXXeHNe MOBEPXHOCTEN, NO
KOTOPbIM AETANIM HE COMpPUKaCcalTCa B U3genun C ApyruMn AeTansamu. K
conpsiraeMbiM OTHOCST Te pa3Mepbl, N0 KOTOPbLIM AeTann COnpUKacatoTcs,
06pasys NoABWMXXHbIE UM HEMNOABWXKHbIE COeAMHEHUS. MEHHO OHWU BaX-
Hbl Ansi obecneyeHunsl B3anMO3aMeHSIEMOCTY.

PasMepbl BCEX 3/1EMEHTOB AETanell HEe3aBUCMMO OT WX (POpMbl
YCIIOBHO [EensT Ha TpU BuAa: pa3Mepbl BanioB (OXBaTblBaeMbIe), pa3Mepsbl
OTBEPCTMI (OXBaTbIBAKOLWME) M pa3Mepbl, HE OTHOCSALIMECS HM K BasaM,
HW K oTBepCTMsM (ocTasbHble). U3 puc.1.1 BUAHO, YTO XapaKTepHbIM Npu-
3HAKOM OXBaTbIBAlOLEro pa3Mepa SB/SETCS TO, YTO C 06enx CTOpoH OT
BbIHOCHbIX JIMHWIA MaTepuan BbIXOAMT 3a pa3Mep. [N OXBaTblBaEMbIX
pa3MepoB — HaobopoT: C 06enx CTOPOH OT BbIHOCHBLIX JIMHWI MaTepuan
BXOAMUT B pasmep.

[ns HeconpsiraeMblX 3/1EMEHTOB [ETaNei OnpeaenieHve Buaa
pa3Mepa BbIMNOHSAIOT C MOMOLLbIO TEXHOOMMYECKOro NPUHLMMA: ecnn Npu
06paboTke OT 6a30BOI MOBEPXHOCTWM pasMep 3NEeMeHTa YBENMYMBAETCS,
TO 3TO — OTBEPCTME, @ €C/IM pa3Mep 3/IEMEHTa YMEHbLUAETCS, TO 3TO —
Bas.
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Puc. 1.1. MNMpuHUMNbI ONpefeneHns BMAOB pa3MepoB

Ons ynobctBa Ha uepTexax MPUHATO YKasblBaTb HOMMHASIbHbIN
pasMep AeTanu, a Kaxabli U3 ABYX NpefenbHbiX pasMepoB OnpeaenstoT
Mo ero OTK/IOHEHMSIM OT HOMMHASIbHO pa3Mepa, BEPXHEMY W HWXKXHEMY,
COOTBETCTBEHHO. Ha cxemax coeauHeHuit aetanei (puc.1.2) HoMWHasnb-
HOMY pa3Mepy COOTBETCTBYET HyJfieBasi JIMHUS, OT KOTOPOW OTCYMTLIBAIOT
B n/oc (BBepX) M MMHYC (BHM3) npeaesibHble OTKIOHEHMSI OTBEPCTUS U
BaNa, a 3aWTPUXOBAHHbIE MPAMOYrOfIbHUKK ABASIKOTCA MONSIMU AOMYCKOB.
IMone gonycka — 310 rpadmyeckoe m3obpaxeHne gornycka. OHO OTNU-
YyaeTcsa OT AoMnycKa TeM, YTO onpeaensieT He TONbKO BeIMYMHY, HO U pac-
NonoXeHne 3TOro AOrycka OTHOCUTENbHO HOMWHANLHOrO pa3Mepa. Ha
CXeMax CoeIMHeHW AByX AeTanei (nocagok) U B pacyeTax NpuHSATO 060-
3HayaTb MapaMeTpbl, OTHOCALUMECS K OTBEPCTUSM, 3arfaBHbIMU BykBaMu,
a napameTpbl, OTHOCALLMECS K BaslaM — CTPOYHbIMM BykBamu. Ha puc. 1.2
npueeaeHbl 0603HaveHns: D(d) — HOMMHanbHbIM pa3Mep oTBepcTus (Ba-



na); Dmax(d max) — Hanbonblumit (MakcuManbHbii), Dyin(dmin), — HAUMEHb-
WMt (MMHUManbHbINA) pa3Mepbl oTBepcTus (Bana), ES(es) — BepxHee npe-
JenbHoe OTKIoHeHMe oTBepcTust (Bana); El(ei) — HwxHee npeaensHoe
OTK/IOHEeHMe oTBepcTus (Bana). Jonyck Bcerga ob6o3HavatoT 6ykeoit T, a
psaaoM ctaBuTcs 0603HaveHue napameTpa, 478 KOTOporo onpeaensiercs
gonyck. Takum obpasom, TD(Td) — gonycku pa3mepoB OTBEPCTUS U Bana,
COOTBETCTBEHHO. Ha puc. 1.2 npuseneHbl Takxke dopMynbl Ans onpeae-
NEHNS NpeaesbHbIX OTKIOHEHWUI U [OMYCKOB Pa3MepOB.

ES=Dpax—D
Bryiika (oTBepcTHe) El = Dmin -D
€S = dmax—d
N ei =dyin—d
A Y TD = Dmax — Dmin = ES - EI
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Puc. 1.2. Cxema coeanHeHusi 0TBEpCTMS M Bana (Nocaakm)



Mpn HaHeceHMM Ha yepTexax pa3MepoB C NpeaesbHbIMU OTKSIOHEe-
HUAMU Cneayet cobnopaTb cnegyrowmne npasunia: BeEPXHEE U HUXHEE

OTKJIOHEHUA 3anuUCbiBalOT B ABE CTPOKWU, pacnonarasd BEPXHEE OTK/IOHE-

0,05 0,006
HMe Haa HIKHUM (Hampumep, 60 70'0°, 10 *009870702); konmuecTBo 3Ha-

KOB Npn 3annucu npeaenbHbIX OTK/IOHEHUI [O/MKHO 6bIThb OAMHAKOBbLIM

60 +0,146

(Hanpumep, 10100); OTK/IOHEHWS, PpaBHble HY/IO, HE YKasblBalOT

(Hanpumep, 40", 15,4;); NP CUMMETPUUHOM PACMONIOXKEHNN OTKIIOHE-
HWI MX 3HAYeHWe 3adatoT Moc/e 3Haka * undpamMu, paBHbBIMU MO BbICOTE
uncdpam HOMUHanbHOro pasmepa (Hanpumep, 20+0,01). B cnpaBoYHMKax
3HaYeHUs NpeaenbHbIX OTKIOHEHWA MpuBeAEHbl B MUKPOMETpax (MKM).
Ha uyepTexax npeaenbHble OTKIOHEHWS YKa3blBalOTCS B OAHOM 3anucu ¢
HOMUHanNbHbLIM pa3MepoM M AO/MKHbl UMETb C HUM OAMHAKOBbIE eavHULbI
W3MEPEHWUI, TO €CTb MM. [Ipu rEPEBOAE 3HAYEHMU MPELESIbHBIX OTK/IOHE-
Hui creqyer nomHuTs cooTHowerme: 1 Mkm = 1 10° mm.

1.2. Buabl nocaaok

B MallMHax M MexaHu3Max CoeMHeHWs aeTaneil MoryT 6biTb Mo-
[ABWKHBIMUA MM HEMOABWMXXHBIMU. XapaKTep COeAMHEHUS AEeTanein Hasbl-
BaeTCA Mocaakoi. HoMMHanbHbI pa3Mep nocaaku — obwwmii ans oTeep-
CTUSI U Bana, COCTaBNSOWMX coeauMHeHue. HeobxoamMblil xapakTep co-
eaANHEHNA OOCTUraeTCd 3a CYET OTHOCUTENBbHOIO CMELLeEHNA nonen aonyc-
KOB conpsiraeMblx AeTanen.

MoaBWMXXHbIE COEAMHEHMS] XapaKTePU3MPYIOTCA HaMYMEM 3a30pOB.
3a30p S — MONIOXKMUTENbHAA Pa3HOCTb AENCTBUTENbHLIX Pa3MEPOB OTBEP-
CTUS 1 Bana, Korga pa3mep oTeepcTus 6onblue pa3mepa Bana. Ha cxemax
pacronoXeHns ronei AonyckoB MOCAAKW C 3a30pOM MNose Aonycka oT-
BEpPCTVSA BCEraa pacrosioXXeHO Hag nonemM Aonycka Bana, uto obecneuun-
BaeT 60NblUYI0 BEIMYMHY pasMepa OTBEPCTUS MO CPaBHEHWIO C BanoM
puc. 1.3).
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Puc. 1.3. CxeMa pacnonoxeHust nonei AoMyckoB Npu nocaake ¢ 3a30poM

MockonbKy AeTanu, NocTynatolwme Ha cbopKy, M3roToBMEHbl C OT-
KNIOHEHUSIMW, TO 3a30p B OTAENbHbIX COeAMHeHWsX OyaeT nony4vaTbes
paBHMHHbIVI, rogHoe coeamHeHue B npeaesibHbiX Cy4dadaxX MOXET UMETb
Nn60 HaMMeHbLUUI S, MM60 HaMBOMbLLKMI S,y TakK KaK 3a30p ABNsSETCs
npuemMnemMbiM B OTK/IaAbIBAEMOM UHTEpBasie 3HA4YeHU, BBEAEHO MOHSTUE
ponycka 3asopa TS. WHTepsan, B npeaenax KOTOPOro HaxoAMTCs 3Hade-
HWe AEeNCTBUTENbHOrO 3a30pa B COEAMHEHMUSX, Ha3blBAaeTCs 4OMyCKOM
3a3opa.

HenoaBwmxHble COEAMHEHWS XapaKTepu3ylOTCA, KakK MpasBwuso,
HanuumeMm Hatsira. Hatar N — 3T0 pa3HOCTb pa3MepoB BasioB U OTBEPCTUS
[0 cbopkn, ecnu pa3Mep Bana 6onblie pasmepa OTBepCTUs. Pacnonoxe-
HWEe Mosielt [0MyCKOB MpW MOCaAKe C HaTAroMXapakTepusyeTcs TeM, YTO
none Aonycka Bana HaxoAUTC HaA nofiem aonycka oteepctus (puc. 1.4).
[Mocagka C HaTAroM xapakTepusyeTcs ABYMS npeaesibHbIMU HaTaraMm Niax
N Nmin, @ Take gornyckoM Hatara TN. [onyck HaTdara, aHanorMyHo Ao-
NycKy 3a30pa, XapaKTepusyeT WMHTepBan, B npeaenax KOToporo MoxeT
HaxoaUTbCS AENCTBUTENbHBIN HATAM B COEANHEHMSIX.
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Puc. 1.4. PacrnonoxeHue nonen AonyckoB Npu Nocagke C HaTAroM

Pa3HOBWAHOCTbIO HEMOABUMXKHBIX COEAMHEHMI SIBNSIOTCS Mepexof-
Hble MocagKku, Mpu KOTOPbIX Mocne COOpKM MOXKET MNOoyunTbcs Nnbo
HaTar, nMbo 3a30p. HenoaBMXKHOCTb TaKUX CoeanHEHUN obecrnevmBaeTcsl
BBEAEHMEM [OMOSHUTENbHBIX KOHCTPYKTUBHbBIX 3/IEMEHTOB (KPEmnieHMeM
LUNOHKaMK, 6ontamu, wtndtamm). Mpu nepexoaHbix nocagkax (puc. 1.5)
nons [I0MycKOB COMPAraeMbIx AeTanelt YaCTUUYHO MMM MOJSIHOCTbIO nepe-
KpblBaloTCs. [lepexoaHble MNOCaAKM  XapaKTepusYOTCS: npeaenbHbIMU
MaKCMMaNbHbIMU 3a30POM Sy M HAaTAMOM N, @ Takke AOMYCKOM nepe-
XopAHoOM nocaaku Tsy. Kak BUaHO U3 npeablaylumx Gopmyn, Aonyck noboi
NocakM TaKXKe MOXHO OnpeaenvTb Kak CyMMY [AOMYyCKOB COMpsiraeMbIX
OTBEpCTUS 1 Bana, n B obleM cny4yae oH byaeT xapakTepu3oBaTb UHTEP-
BaJl, B Npefesiax KoTOporo MOXET U3MEHSTbCA AENCTBUTENbHOE 3HaUYeHNe
XapaKTEPUCTMKMN MIIOTHOCTU COEANHEHMSI.
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Puc. 1.5. PacnonoxeHue nosein AomnyckoB NpU NepexoaHoN nocaake

1.3. MpuHumnbl noctpoeHmnsa EanHoit Cucremol [lonyckos
u NMocapok (ECAM)

CucteMoi [ONYCKOB M MOCAAOK HasblBalOT COBOKYMHOCTb PsiAoB
[OMYCKOB M MOCAA0K 3aKOHOMEPHO MOCTPOEHHBbIX Ha OCHOBE OnMbITa TEO-
PETUYECKUX W 3KCMEPUMEHTANbHBIX WCCIEeAOBaHUA U OCOPMIIEHHBIX B
BUAe CTaHaapToB. CucTeMa npeaHasHadyeHa Ans Bblbopa MWUHMMAasbHO
HeobXoAMMbIX, HO AOCTATOYHbIX ANS MPUMEHEHUSI BapMaHTOB AOMYCKOB U
MocagoK TWMOBLIX COEAVMHEHWUN [AeTanel MalluH, AAeT BO3MOXHOCTb
CTaHAAPTU3UPOBATb PEXYLUME MHCTPYMEHTbI U Kanubpbl, obneryaer KoH-
CTPYMpOBaHUe, MPOU3BOACTBO M AOCTMXXEHWE B3aMMO3aMEHSIEMOCTM W3-
AENMA N UX COCTaBHbIX YacTel, 0BycnoBMMBAaET MOBbLILEHNE KayecTBa
NpoAyKLUMN.

MepBbliA NPUHLUMIN — BCE HOMUHA/bHBIE Pa3Mepbl pa3buTbl Ha UH-
TepBanbl. WHTEpBanbl HOMWHAMbHBIX Pa3MepPOB MOAPAa3AeNsoTCs Ha OcC-
HOBHblE M MPOMEXYTOYHble. OCHOBHbIE UCMOMb3YIOTCA ANS ONpeaeneHus
[OMYCKOB CUCTEMbl U TeX MpefenbHbIX OTK/IOHEHMI, KoTopble 6onee
NNaBHO M3MEHSIIOTCS B 3aBUCMMOCTM OT HOMMHA/bHOIO pasmepa. lpome-
XKYTOUHbIE MHTEPBasbl UCMONb3YIOTCSA ANS NPefesibHbIX OTKOHEHWUN, CBSI-
3aHHbIX C HOMMHAJTbHLIM Pa3MepPOM KpYTOM 3aBUCUMOCTbIO.
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Becb ananasoH pa3mepos o 10000 pa3buT Ha 26 nHTepsanos (13
uHTepsanos = Ao 500 MM u 13 mHTepBanos — ot 500 go 10000 mMM) Ta-
KMM 06pasoM, yTobbl TabnMuHbIN AOMYCK, MOACUMTAHHBIN MO CpeaHeMy

pasmepy uHTepsana (cpeaHeMy reometpuyeckomy D, =Dy D.), otnu-
Yancs 6bl OT AOMYCKOB ANl KpalHWX pa3MepoB WHTepBanoB D; u D, He
6onee yem Ha (5...8) %.

BTOpoi NpUMHUMN — YCTaHOB/IEHNE KBanUTETOB. KBanuTeT — 310
YCIOBHbIM YpOBEHb TOYHOCTM (OT aHrn. quality — kauectBo). KBanuTeTbl
o0603HayatoTCa apabckumm umndpamn. YCTaHOBNEH psif KBanUTETOB B MO-
psiake yMeHblueHns TouHoctu: 01; 0; 1; 2; 3;...17, 18. KeanuteTtol ITO1;
ITO n IT1 npegHa3HayeHbl A4S HOPMMPOBAHMUS TOYHOCTM MJIOCKoMapan-
NenbHbIX KOHUEBLIX Mep anuHbl, IT2, IT3 1 IT4 — ana rnagkux kanumbpos
(npobok n ckob); ITS ... IT17 — Npon3BOACTBEHHbIE KBAaNUTETbl ANS Me-
TaNNMYeckux aetanen, B koTopbix IT4...IT6 MCMONb3ylOTCAa ANS BbICOKO-
TOYHbIX aeTaneit; IT7, IT8 npuMeHsOTCA ANs AeTaneil OTBETCTBEHHbIX
COEANHEHWI B MalLUMHOCTPOEHMU M NpubopocTpoeHnu, a IT9, IT10 — ans
JeTaneii HeoTBETCTBEHHbIX COEAMHEHWUI (CENbCKOXO3AMCTBEHHOE Mallu-
HOCTpOEHME, rpy30Bble aBTOMObGUNIM, NOABLEMHO-TPAHCNOPTHOE 060pyao-
BaHue 1 T.4.). KeanuteTbl IT11, IT12 — NCNONb3YyKOTCA TakKe ANs HEeoT-
BETCTBEHHbIX COEAMHEHWI, B KOTOPbIX TpebytoTcs 6osblune 3a3opbl, npu
3HauUMTENbHBIX TeMnepaTypHbIX nepenagax, npu paboTe B 3anblieHHbIX
ycnosusx; IT12...IT17 Ha3Ha4yaloTCa ANns pa3MepoB MeTanIndeckux ae-
Tanel c HeykasaHHbIMM AONyCKaMW, T.e. ANs1 HECOMPSIraeMbIX Pa3MepoB;
IT18 npegHasHayeH ans aeTtanei M3 nnactMacc. CokpallleHHasi 3anuchb
Jorycka rno KeanuteTty, Hanpumep, IT7 — gonyck no 7 KkeanuTeTy.

[Jonycku paccunTaHbl Ha OCHOBE eauHULbl 0MNycKa, Hanpumep:

[ns pasmepos A0 500 Mm i=0,45 - YDy + 0,001 Du.

[nsa pa3mepos cbiwe 500 401000 mm i=0,004Du + 2,1.

Jonyck BbipaXaeTcs onpeaeneHHbIM, MOCTOSHHBbIM A8 AaHHOMo
KBanuTeTa, YACIIOM eamHuL aonycka (cMm. Tabn. 1.1).

TpeTvii NpUHUMN — YCTAHOB/IEHWE OCHOBHbLIX OTK/IOHEHWWA. U3
ABYX MpeaenbHblX OTKJIOHEHW OCHOBHBIM CYMTAETCH OTKIOHEHWe, 65u-
Xalillee K HyneBoW NiMHUK (Bblle Hynesol NuHumM — EI (ei), Huxe — ES
(es)). Kaxxgoe pacnonoxeHue OCHOBHOrO OTK/IOHeHUs obo3HavaeTcs na-
TUHCKOIN 6YKBOM — CTPOYHON ANs BafioB, 3ariaBHON ANs OTBEPCTMiN. Byk-
Bbl MayT B andaBuTHOM nopsigke ot A o ZC. KaxxaoMy n3 OCHOBHbIX OT-
KJIOHEHWIA COOTBETCTBYET OMNpeAeneHHbIi YPOBEHb OTHOCUTENBbHO Hyrne-
BOM JIMHWUK, OT KOTOPOro AO/MKHO HAuYMHaTLCA Mnosie gonycka. KoHew nons
[l0MyCKa 3aBUCUT OT KBanUTETa, Kak rnokasaHo Ha puc. 1.6.
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Puc. 1.6. CxeMa pacnofioXXeHWsi OCHOBHbIX OTKIOHEHMI:
a — 0TBepCTUi ANt 06pa3oBaHUs NOCaZlok B CUCTEME Barna;
6 — BanoB Ans obpaszoBaHMs NOCaAOK B CUCTEME OTBEPCTUS

BykBoii h o603HauaeTcs none ponycka (es=0) ocHoBHoro Bana, H
— none gonycka ocHoBHoro oteepctus (EI). Takum obpasom, gonyck ans
OCHOBHOIO BaJfla HAaYMHAETCS OT HyNEBOW SIMHWUWM U HanpasfieH BHU3, ANist
OCHOBHOI'O OTBEPCTUS — OT HYJIEBOMN JIMHWUN BBEPX.

Mocazku MoryT 6bITb 06pa3oBaHbl B CMCTEME OTBEPCTUSI UMM B CU-
CcTeMe Bana. B cncreme OTBEpCTMS pasnmMyHbIE 3a30Pbl M HATAMM Mony4a-
I0TCS NoA6OpOM BanoB C PasfMYHbIMU NOASIMA AOMYCKOB K OCHOBHOMY
oteBepctmeM (H). B nocagkax B cucTeMe Bana HeobxoauMble 3a30pbl U
HaTsryM Nosy4YatoTcs NoAG0POM pas3fINYHbIX MOJEN AOMYCKOB OTBEPCTUIA KC
ocHoBHoMy Bany (h). Belbop cucteMbl onpeaensieTcs KOHCTPYKTUBHO,
TEXHOMOTMYECKM M IKOHOMUYECKU. TOYHble OTBepcTMs obpabaTbiBaioT
PeXyLWwMM pa3MepHbIM MHCTPYMEHTOM (CBepiamMu, 3eHKepamu, pa3BepT-
KaMu 1 T.N.), Banbl — OQHWUM pe3LOoM Unun WnndoBasnbHbIM Kpyrom. B cu-
CcTeMe OTBEpCTUSl Pas3fIMuHbIX MO MpeaenbHblM pa3MepaM OTBEpPCTUiA
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MeHblUe, YEeM B CUCTEME Bana, C/leAoBaTeNbHO, CUCTEMA OTBEPCTUS Mpu-
HMMAETCS Kak MpeanoyTuUTeNbHass. 3TO COKpaLlaeT HOMEHKIATypy pexy-
LWKMX 06pabaTbiBalOWMX MHCTPYMEHTOB.

B cucteMe OTBEPCTUS OCHOBHbIE OTK/IOHEHMSI BanoB OT a A0 h
npeaHasHadveHbl Ans obpa3oBaHUs MOCAAOK € 3a30poM oT p go ZC — ¢
HaTAroM; OT js A0 N — nepexoAHbIX Nocafok. B cucteme Bana: oteepcTus
A — H — ansa nocagok ¢ 3a3opoM, Js — N — nepexofHblx nocagok, P — ZC —
A5 MOCaAOK C HATSAroM.

CucteMa Bana NpUMHMMAETCS B CllyYasx pasnnMyHbIX NOCaAoK Ha Ban
MOCTOSIHHOTO AMaMeTpa, Koraa Basbl MOryT ObiTb M3roTOB/IEHBI U3 Kannb-
pOBaHHbIX MpYTKOB 6€3 [OMONHWUTESIbHOM MexaHW4eckoh o6paboTku, a
TaKKe NpW Mocagkax CTaHAapTHbIX AeTanei (WMNOHKM, MOALUMMHUKK Ka-
yeHus).

H? +0,040
CoeanHeHne obosHavaetca B BMae Apodu: ox00- - . Ha

0,014
90 { _go3e

nepBoM MecCTe CTOWUT 3HaYyeHMe HOMWMHANbLHOro pasmepa (AvameTpa unm
pa3Mepa Apyrov koHdurypaummn) B MM. 3aTeM B BUAe ApobM 3anuckiBaeT-
€S Nocagka: B uncnutene obosHayaeTcs none Aonycka OTBepCTUsi, B 3Ha-
MeHaTene — none gonycka Bana. lNpuuem 0603HauveHve nons Aonycka
COCTOUT u3 6ykBbl (OCHOBHOrO OTKIOHEHWS) M uucnia (kBanuteTa). B
CKOBKax 3anuCbiBAOTCS YMCNOBbIE 3HAYEHUS NMpeaenbHbIX OTKIIOHEHWI B
MM. o ycnoBHOMy 0603HauYeH 0 NOCaiku MOXHO OMNpeaenvTb CUCTEMY U
BUA nocagku. Cuctema nocagku COOTBETCTBYET TOW AeTanu, KoTopast
ob603Ha4yeHa OCHOBHbIM OTKNIOHeHMeM H(h), Bua nocagku onpepensercs
MO OCHOBHOMY OTK/IOHEHWIO APYroW feTanu B coeiuHeHuu. Hanpumep,
MpuBeaeHHasi Bbille NOCajKa SIBASIETCA NOCaAKOW B CUCTEME OTBEPCTUS
(H — B uncnutene — y oTBepcTusl), C 3a30poM (OCHOBHOE OTKJIOHEHWE g
NpUMeHsIeTca AN Nocagok € 3a30poM).

1.4. CnpaBouHble Tabnuybl

B Tabn. 1.1. npuBeaeHbl 3HAYEHMS AOMYCKOB AN HOMUHAJbHBIX
pa3mepos Ao 500 MM 1 KOJIMYECTBO eiMHWUL A0NyCKa, coaepxalleecs B
JOrycKe JaHHOro KeanuTeTa.

B Tabn. 1.2. npuseaeHsbl npeaenbHble OTKIOHEHWUS OCHOBHbIX
OTBEPCTUNA.

B Tabn. 1.3. npuBeaeHbl NnpeaesnbHble OTKIOHEHMS! BanoB Anst
obpa3oBaHMs NOCaloK C 3a30pPOM B CUCTEME OTBEPCTUS.

B Tabn. 1.4. npuBeaeHbl NnpeaesbHble OTKIOHEHMS! BanoB Anst
obpa3oBaHus NepexoaHbIX NOCal0K B CUCTEME OTBEPCTUS.

B Tabn. 1.5. npuBeaeHbl NnpeaesnbHble OTKIOHEHMS BanoB Ans
06pa3oBaHMsl NOCaAoK C HATArOM B CUCTEME OTBEPCTUSI.
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Tabnuua 1.1
Honyckn ans pasmepos Ao 500 MM

HoMuHanbHble Keanurers

pasmepbl, MM | 01 | O 1 2 3 4 516 |78 9 |10 (11|12 [ 13 |14 | 15| 16 | 17 18
[Jonycku, MKM [onycku, MM

o3 03 (05| 08 | 1.2 2 3 4|1 6 |10| 14 | 25 |40 | 60 | 0.1 [0.14(0.25| 0.4 | 0.6 | 1.0 | 1.4
CB.3m06 |04 |06 1 1.5 2.5 4 5| 8 | 12| 18 | 30 | 48| 75 |0.12|0.18| 0.3 [0.48(0.75| 1.2 | 1.8
»6» 0010 | 04 |06 1 1.5 2.5 4 6 | 9 |15]| 22| 36 | 58|90 |0.15/0.22(0.36/0.58| 0.9 | 1.5 | 2.2
Ce.10 ;018 | 0.5 | 0.8 | 1.2 2 3 5 8 |11 | 18| 27 | 43 | 70 {110|0.18(0.27|0.43| 0.7 | 1.1 | 1.8 | 2.7
Cs. 181030 | 0.6 | 1 | 1.5 | 25 4 6 9 |13 ]|21| 33| 52 |84 (130| 0.2 (0.33|0.52|0.84| 13|21 | 3.3
Cs.300050 [ 0.6 | 1 | 1.5 | 25 4 7 11| 16 | 25| 39 | 62 |100|160(0.25/0.39|0.62| 1.0 [ 1.6 | 2.5| 3.9
Cs. 500080 | 0.8 |1.2]| 2 3 5 8 13| 19 |3s0| 46 | 74 |120(190| 0.3 {0.46|0.74| 1.2 | 1.9 (3.0 | 4.6
Ce.80p0120| 1 (15| 25 4 6 10 | 15| 22 [ 35| 54 | 87 [140|220(0.35|0.54|0.87| 1.4 2.2 35| 5.4
CB. 120 0 180 1.2 | 2 | 3.5 5 6 12 | 18| 25 [ 40 | 63 | 100 [160|250| 0.4 |{0.63| 1.0 | 1.6 [ 2.5|4.0| 6.3
CB. 18040250 2 | 3 | 4.5 7 8 14 | 20| 29 |46 | 72 | 115 [185|290(0.46|0.72|1.15(/1.85(29 (46| 7.2
Cs. 250 po 315 2.5 | 4 6 8 10 16 | 23| 32 (52| 81 |130 (210(320(0.52(/0.81| 1.3 |21 32|52 | 8.1
Cs. 315 no 400 5 7 9 12 28 25| 36 | 57| 89 | 140 |230|360(0.57|0.89| 1.4 | 2.3 [ 3.6 | 57| 89
Cs. 400 no 500 4 | 6 8 10 13 20 |27 | 40 | 63 | 97 | 155 |250|400(0.63|0.97|1.55| 2.5 (4.0 | 6.3 | 9.7

Konuuectso eanHumy, [onycka B AONyCKe AaHHOro KeBaninteTa

| 1 |1.4| 2 | 2.7 | 3.7 | 5.1 |7 | 10 |16|25|40| 64 |100|160|250|400|640|1000 |1600| 2500




lMpeaesnbHble OTKIIOHEHUS! OCHOBHBIX OTBEPCTMIA

Tabnuua 1.2.

Mons A0MNYyCKOB OCHOBHbIX OTBepCTVIVI
HomuHanbHble g | H5 | H6 | H7 | HE | H9 | HIO | H1I | H12
pasMepbl,MM
MpefenbHble OTKNOHEHUS, MKM
o1 +3 | +4 | 46 [ +10|+14| +25 | +40 [ +60 |
0 0 0 0 0 0 0 0

OT 1 10 3 +3 +4 +6 | +10|(+14| +25 | +40 | +60 | + 100

o 0 0 0 0 0 0 0 0 0
Cs.3 106 +4 | +5 | +8 | +12 | +18 | +30 | +48 | +75 | + 120

34 0 0 0 0 0 0 0 0 0
s 6 10 10 +4 | +6 | +9 | +15|+22| +36 | +58 | +90 | + 150

oA 0 0 0 0 0 0 0 0 0
+5 | +8 | +11 | +18 | +27 | +43 | +70 |+ 110 + 180

C8.10 0 18 o o o | o 0 0 0 0 0
+6 +9 | +13 | +21 | +33| +52 | +84 |+ 130 | + 210

C8. 18 70 30 ol o | ol o] ol o 0o | o 0
+7 | +11 | +16 | +25| +39 | +62 | +100 | + 160 | + 250

C8. 30 A0 50 o | ol ol o of o] o 0 0
+8 | +13|+19 | +30| +46 | +74 |+ 120 | + 190 | + 300

C8. 50 A0 80 o] o | o 0| o 0 0 0 0
+10 | +15| +22 | +35| +54 | +87 |+ 140 | +220 | + 350

C8. 80 0 120 o] oo o] ol o 0 0 0
+12 | +18 | +25| +40 | +63 | +100 | + 160 | + 250 | + 400

Cs.120 no 180 0 0 0 0 0 0 0 0 0
+14 | +20 | +29 | +46 | +72 | +115 | + 185 | +290 | +460

Cs. 180 go 250 0 0 0 0 0 0 0 0 0
+16 | +23 | +32 | +52 | +81 [+ 130 +210 | +320 | +520

Cs. 250 o 315 o 5 0 0 0 o o p ;
+18 | +25 | +36 | +57 | +89 | +140 | +230 | +360 | +570

Ce. 315 40 400 o 5 0 0 0 0 ; A ;
+20 | +27 | +40 | +63 | +97 | +155 | +250 | +400 | +630

Cs. 400 po 500 5 5 0 0 0 G 5 0 5
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Tabnuua 1.3.
MpenenbHble OTKIOHEHMS! BanoB A7t 06pa30BaHUsl NOCaA0K
C 3a30pOM B CUCTEME OTBEPCTUS

KBanuteTtbl
Homu- 2 5
HanbHblE
pasveps, | () [(fad)] (@) [ (h9) | (e5) [(ers)| (f5) [(fs)| (g5) | (hs)
MM MpenenbHbIe OTKIOHEHMS, MKM
o1 | 6 |4 2o 6 [4] 2 [0
9 | 7| 5 | 3|18 14| -10| 8| 6 | -4
6 | 4| 2|0 |-14]-10] 6 |-4] 2 |0
Orla3 | g | 7| 5| 3|18 |-14| 10| 8] -6 | -4
G.3m06| 10| 6] 4 [0 -20][a4a]-10]6] 4 [ o0
: 14 |-10| -8 | 4 | 25 |19 15 |11 | 9 | -5
43 | 8| -5 | 0o | 25 |-18] 13| -8 | 5 | 0
Ce.6m0101 37 | 12| o | 4 | 31 |-24| 19 |14 -11 | -6
Ce.10mo | 16 | | 6 | 0 | 32| | ‘16| | % | o
18 21 11 | -5 | -40 -24 14 | -8
ce.18po0| 20 | | -7 | o |40 | |-20| | 7 | o
30 -26 13 | -6 | -49 -29 16 | -9
Ce.30mo| 25 | | 9 | 0o |-s0]| |-25| | o | o
50 -32 16 | 7 | -61 36 20 | -11
Ce.50m0| 30 | |10 0 |-60 | |30 | -10 | o
80 -38 18 | 8 | 73 43 23 | -13
Ce,60m0 | 36 | | 12| 0 | 72 | | 36 | | 12 | 0
120 | -46 22 | -10 | -87 51 27 | -15
Co.12040| 43 | | 14 | 0 | 85 | | 43| | -14 | o0
180 | -55 26 | -12 | -103 61 32 | 18
Ce.180m0| 50 | | -5 | 0o | -100] [ -s0 | | -15 | o
250 | -64 29 | -14 | -120 70 36 | -20
Ce.250m0| -56 | |-17- | 0 |-110| | 56| | -17 | o©
315 | 72 33 | -16 | -133 79 40 | -23
Ce.31580| 62 | |-18 | 0 |-125| | 62| | -18 | 0
40 | -80 36 | -18 | -150 -87 43 | 25
Cs.400m0| 68 | | -20 | 0o |-135| |68 | | 20 | 0
500 | -88 40 | 20 | -162 -95 47 | 27
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Mpogomxenune 1abn.1.3

Keanutet 6
HoMuHanbHble|  (d6) (e6) (ef6) f6 (fg6) g6 hé
pasMepbl, MM
MpenenbHble OTKIOHEHUS!, MKM
-20 -14 -10 -6 -4 2 0
Aol 26 20 16 12 10 8 6
-20 -14 -10 -6 4 2 0
Orlme3 | -20 -16 12 -10 8 6
-30 -20 14 | -10 -6 4 0
(B.3p06 | 35 28 22 | -18 14 | 12 -8
-40 225 18 13 8 5 0
CB.6m010 | 49 .34 27 22 17 -14 -9
-50 32 -16 6 0
Ce.10m0 18| ¢y 43 - 27 - 17 11
-65 -40 -20 -7 0
(8181030 g 53 - 33 - 20 13
-80 | -50 25 9 0
(8.30R050| g6 66 - 41 - 25 -16
-100 | -60 -30 -10 0
C8.50m080| 419 | 79 - -49 - -29 -19
120 | 72 36 12 0
C8.80m0120| 5 | o4 - -58 - 34 22
Ce.1200 | -145 | -85 ] 43 ] 14 0
180 470 | -110 -68 39 25
Ce.180 10 | -170 | -100 ] -50 ] 15 0
250 1199 | -129 79 44 -29
Ce.250 0 | -190 | -110 ] -56 ] -17 0
315 22 | 142 -88 49 32
Cs. 315 o -210 -125 ) -62 ) -18 0
400 246 | -161 -98 54 36
CB.40070 | -230 | -135 ] 68 ] 20 0
500 270 | -175 -108 60 40
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MpoponxeHune Tabn. 1.3

Keanuter 7

HoMuHanbHble | g7 (d7) e7 (ef?) 7 fg7 (g7) h7

pasmepbl, MM
MpeaenbHbIE OTKIOHEHMS % , MKM
o1 34 [ -20] 14 ] 0] 6 | 4 ] 0

41 | 30 | 24 | 20 | 16 | -14 10

ot | - |0 | G | w | de | | b | o

306 | - | Do | 5 | e | 22 | T | s | 1

e 6mot0 | - | G | G0 ) 53| G5 | - | o | s

10mo18 | - | oo | ae | - | 35 - | | %

Cs.18 030 | - :gg :2(1) S _-278 5

G.30m050 | - | X B ]S

Ce.50p080 | _ | U0 || 300

G.80a0120 | - | g0 | ol - | 22 - | 2 5

e.120p0180( - | e | Bl B W S

Ge.180p0250 - | YO IR | T D

co.2502035) - | 5 | e | o | - | 4w | s

Ge.31500400( - |20 | B - | 2 | S0

Ce.400go500| - | 230 | Bl S8 0 D
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MpogomkeHne Tabn.1.3.

KBanuteTbl
8 9

HoMuWHanbHble

pasmMepbl, MM | 8 | cd8 | d8 | e8 |(ef8)| f8 | h8 | (a9) |b9) |(c9)
MpenenbHble OTKIIOHEHUS , MKM
34| 20| 14| -10] 6| 0

Aol " | a8 | 34| 28| 24| 20|-14] T | |
orims | 60| - |20 [ 14|10 -6 [ o [-270]-140] -60
74 34 | 28 | 24 | 20 | -14 | 205 | -165 | -85
3nos | 0| |30 [ 201420 0 [270] 140 70
-3A -88 48 | 38 | 32 | 28 | -18 | -300 | -170 | - 100
-80 40 | 25 | -18 | -13 | 0 | 280 -150 | -80
C8.6m010 | 450 | - | 62 |-47| 40 | 35 | -22 | -316 | -186 | -116
-95 -50 | -32 -16 0 |-290|-150 | -95
Ce.10m018 | 922 | - | .77 | 59 | ~ | -43 | 27 | 333 | -193 | -130
110 65 | -40 20 | 0 |-300]-160 | -110
(8.18.8030) 43| - | .98 | 73 | ~ |-53| -33 | -352 |-212] -162
-120 80 | -50 25 | 0 |-310|-170 | -120
8.30R040 | y59 | - |.q19| 89 | ~ | -61 | -39 | -372 | -232 | -182
-130 80 | -50 25 | 0 |-320-180 | -130
C8.40m0350 | 460 | - |.19| 89 | ~ | -64 | -39 | -382 | -242 | -192
-140 2100 | -60 30 | 0 |-340-190 | -140
C8.50R065| 1o | = | .146 |-106 | ~ | -76 | -46 | -414 |- 264 | -214
.65 1083 | 150 | . |00 60 [ [ -30 | o [-360]-200-150
: -196 -146 | -106 76 | -46 | -434 |- 274 | -224
4170 120 | -72 36 | 0 |-380|-220-170
C8.80m0 1001 534 | - | 474 |-126| = | -90 | -54 | -a67 |-307 | -257
Ce. 10040 | -180 | _ | -120| 72 | _ | 36 | 0 | -410 | -240 | -180
120 234 174 | -126 00 | -54 | -497 | -327 |- 267
Ce. 1200 |-200| _ |-146| 85 | _ | 43 | 0 |-460 | -260 | -200
140 -263 208 | -148 106 | -63 |-560 | -360 | -300
Ce. 14070 |-210| _ | -145| -85 | _ | 43 | 0 |-520|-280 | -210
160 273 -208 | -148 -106 | -63 | -620 | -380 | -310
Ce. 1600 | 230 | _ |-145| 85 | | 43 | 0 |-580(-310] -230
180  |-203 208 | -148 106 | -63 | -680 | -410 | -330
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OkoHYaHue Tabn. 1.3

KBanuteTbl
y 8 | 9
OMUHaAlbHbIE
pasmeps, |8 | cd8 | d8 [ e8 [(er8)| 18 | h8 | (a9) [b9) [(c9)
ﬂpe.qeanble OTK/IOHEHUSA , MKM
- 240 -170 | -100 50 | 0 |-660|-340 | -240
CB.18080200 345 | - | D42 |-172| = |-122|-72 | -775 | - 465 | -355
CB.20070 [-260|  |-170|-100| _ | 50 | 0 |-740 | -380 | -260
225 332 242 | 172 122 | 72 | -855 | -495 | -375
Cs.22570 | -280| _ |-170|-100| | -50 | 0 |-820 | -420 | -280
250 352 242 | 172 122 | 72 | -935 | 535 | -395
CB.250 70 [-300| | -190 | -110 | 56 | 0 |-920|-480 | -300
280 381 271 | -191 137 | -81 [-1050| -610 | -450
Cs.280p0 |-330| _ |-190|-110| _ | -56 | 0 |-1050| -540 | -330
315 411 271 | -191 137 | 81 |-1180| -670 | -460
Cs.31580 | -360 | | -210|-125| | -62 | 0 |[-1200|-600 | -360
355 -449 299 | -214 151 | -89 [-1340| -740 | -500
CB.35570 |-400 | | -210|-125| | 62 | 0 |-1350| -680 | -400
400 -489 =299 | 214 161 | -89 |-1490| -820 | -540
CB.40070 | -440 | | -230|-135| _ | 68 | 0 |-1500| -760 | -440
450 - 537 327 | 232 165 | - 97 |-1655| 915 | -595
CB.450 0 | 480 |  |-230|-135| _ |—68| 0 |-1650| -840 | -480
500 577 327 | 232 -165 | -97 |-1805| 995 | -635
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Tabnuua 1.4

MNpenenbHble OTKOHEHUS BaoB ANs 06pa3OBava nepexoaHblX nocagok
B CUCTEME OTBEPCTUA

KBanuteTbl
4 5
HOMUWHanbHblE
pasMepel, MM | 4 k4 | ma i,5 (5)| ks m5 | n5
I'Ipe,qeanble OTK/IOHEHUA, MKM

o1 +1,5 +3 +5 +2,0 ) +4 +6 +8
-1,6 0 +2 | 2,0 0 +2 +4

+1,6 3 +5 | +2.0 | +2 *4 +6 +8

Orilmo3 | 45 0 +2 | 20 | 2 0 +2| +4
Ce.3 106 +2.0 +5 +8 +25 | +3 +6 +9 | +13
34 2.0 +1 +4 | 25 | 2 +1 +4| +8

Co. 62010 | +20 +5 +10 | +3,0 | +4 +7 +12| +16
-0 A 2.0 +1 +6 | 3,0 | 2 +1 +6| +10
Co. 10 20 18 | + 25 +6 +12 | +40 | +5 +9 +15 | +20
- 104 -2.5 +1 +7 | 40 | -3 +1 +7 | +12

+5
+3.0 +8 +14 | +4.5 +11 +17 +24
01880301 30 | 42| 48 | 45 |, [+13 +8 | +15
+6

+3.5 +9 +15 | +5.5 +13 +20| +28

308030 351 42| 49|55 | o |+2 +9 | +17
+40 | +10| +19 | +65 | +6 | +15 +24| +33

C8.50R080 | 4 2| +11 | 65 | 7 +2 +11| +20
+50 | +13| +23 | +75 | +6 | +18 +28| +38

C8.80 80120 5 +3 +13 | 75 | -9 +3 +13| +23
Ce. 12010 | +6.0 | +15 +27 | +9.0 | +7  |+21 +33 | +45
180 60 | +3 +15 | 9.0 | -11 +3 +15 | +27

Ce. 18010 | +7.0 | +18| +31 | +10.0| +7 | +24 +37 | +51
250 7.0 +4 +17 | -10.0 | -13 +4 +17 | +31
Ce.250 10 | +8.0 | +20| +36 | +11.5| +7 | +27 +43 | +57
315 -8.0 +4 +20 | -11.5 | -16 +4 +20 | +31

Ce. 31510 | +9.0 | +22| +39 | +125| +7 | +29 +46 | +62
400 -9.0 +4 +21 | -12.5 | -18 +4 +21 | +37

Ce. 400 i0 |+10.0| +25| +43 | +13.5| +7 | +32 +50 | +67
500 -10.0 +5 +23 | -13.5 | -20 +5 +23 | +40
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OkoHYaHue Tabn. 1.4

KeanuteThbl

HOMWHanbHbIe 6 7 8

pasMepel, MM 1 i6 |(f6) | k6 | m6 | n6 | i,7 [(G7)| k7 | m7 | n7 | i,8 | k8

MpefenbHble OTKNOHEHMS], MKM

o1 +30| - +6| - |+10(+5 - [+10| - - +7 |+ 14

-3,0 0 +4| -5 0 -7 0
OT. 1103 +30{+4|+6| +8 |+10|+5| +6 - - - -
LA 30| 2|0 |+2|+4|-5]| -2

+40|+6 | +9|+12|+16| +6 | +8 [+ 13|+ 16|+ 20| - -
Ce. 3006

40| -2 |+1|+4|+8]| -6 4 | +1|+4|+8

+46|+7 |+10|(+ 15|+ 19|+ 7 [+ 10|+ 16|+ 21| +25| - -
Cs. 6 oo 10

45| -2 | +1 |+6|+10| -7 | -5|+1|+6|+10

+55|+8 |+ 12|+ 18|+ 23| +9 [+ 12|+ 19|+ 25(+30| - -
Cs. 10 po 18

S5 -3 | +1|+7|+12] -9 6 |+1|+7|+12

+6,5| +9 [+ 15|+ 21|+ 28|+ 10|+ 13|+ 23|+ 29| +36| - -
Cs. 18 go 30

65| -4 [+2|+8|+15|-10| -8 |+2|+8|+15

+8,0 |+ 11| +18 |+ 25|+ 33|+ 12| +15 [+ 27|+ 34| +42| - -
Cs. 30 go 50

-80| -5 |+2|+9|+17|-12 | -10 [ +2|+9 |+17

+9.5 |+ 12|+ 21| +30 |+ 39| +15| +18 | +32 |+ 41| +50 | - -
Cs. 50 go 80

95| -7 |+2|+11|+20|-15 | -12 | +2 |+ 11|+ 20

+11,0(+ 13|+ 25+ 35|+ 45|+ 17|+ 20|+ 38| +48 | +58 | - -
Cs. 80 no 120

-11,00 -9 | +3 (+13|+23|-17 | -15 | +3 | +13 |+ 23

+12.5(+14 | +28 | 440 | +52 | +20 | +22 | +43 | 455 | +67 | - -

Cs. 120 po 180
8 Ao -12.5| -11 | +3 | +15|+27 | -20 | -18 | +3 | +15 | +27

Cs. 180 go 250(+14.5(+ 16| +33 | +46 |+ 60|+ 23|+ 25|+ 50|+ 63| +77 | - -
-145| -13 | +4 |+ 17|+ 31| -23 | -21 | +4 |+ 17|+ 31

CB. 250 go 315|+16.0|+ 16|+ 36| +52 |+ 66 |+ 26| +26 |+ 56|+ 72| +86 | - -
-16,0| -16 | +4 |+ 20| +34| -26 | -26 | +4 | +20 |+ 34

Cs. 315 00 400|+18,0| + 18| +40 | +57 |+ 73| +28 |+ 29|+ 61| +78 | +94 | - -
-18.0| -18 | +4 |+ 21| +37 | -28 | -28 | +4 | +21 |+ 37

Cs. 400 go 500({+20,0(+ 20|+ 45| +63 |+ 80|+ 31|+ 31|+ 68| +86 |+103| - -
-20,0|1 -20 | +5 |+ 23|+40| -31 {-32| +5|+23| +40
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Tabnuua 1.5.

MNpenenbHble OTKNOHEHUS BanoB A4S O6paBOBaHV|$| NoCaAoK C HaTArom
B CUCTEME OTBEPCTUA

KBanuTeTsbl
HoMuHanbHble 4 5
pasMepbl, MM nd | (p4) p5 | 5 | 5 | (@) [ @5
ﬂpeneanble OTK/IOHEHUSA, MKM
o1 +7 +9 + 10 + 14 + 18 R _
+4 +6 +6 +10 +14
OT1103 +7 +9 + 10 + 14 +18 _ +22
T 140 +4 +6 +6 + 10 + 14 +18
o306 +12 | +16 + 17 +20 +24 ] + 28
8. 5[0 +8 +12 +12 + 15 +19 +23
CB. 6 10 10 + 14 +19 +21 + 25 +29 _ + 34
.04 +10 | +16 +15 +19 +23 + 28
cs.10m018 | Y17 | +23 +26 +31 + 36 } +41
8. 100 +12 | +18 +18 +23 +28 +33
+21 + 28 +31 + 37 + 44 + 50
CB.18m024 | 5| 120 | +22 | +28 | +35 - + 4
Ce. 24 110 30 +21 + 28 +31 + 37 + 44 + 50 + 57
€. 2% 10 +16 | +82 +22 +28 +35 + 41 + 48
CB. 30 10 40 + 24 + 33 + 37 + 45 + 54 + 59 + 71
B. 204 +17 | +26 +26 +34 +43 +48 + 60
CB. 40 10 50 + 24 + 33 + 37 + 45 +54 + 65 8l
- A0 +17 | +26 +26 + 34 +43 + 54 + 70
Cs. 50 10 65 + 28 + 40 + 45 + 54 + 66 +79 + 100
8. >0 A +20 | +32 +32 + 41 + 53 + 60 + 87
CB. 65 110 80 + 28 + 40 + 45 + 56 + 72 + 88 + 115
- 0540 +20 | +32 +32 +43 +59 +75 +102
+ 33 + 47 + 52 + 66 + 86 + 106 + 139
C8.80m0100 | |53 | 37 | 437 | 451 | 471 | +91 | +124
+ 33 + 47 + 52 +69 + 94 + 119 + 159
C8.100m0120 | 53 | 37 | 437 154 +79 | +104 | +144
+ 39 + 65 +61 + 81 + 110 + 140 + 188
C8.12080140 | | 57 | | 43 +43 + 63 +92 +122 | +170
+ 39 +55 + 61 + 83 + 118 + 152 + 208
C8. 1400160 | | 57 | 443 +43 +65 | +100 | +134 | +190
+ 39 + 55 + 61 + 86 + 126 + 164 + 228
C8.160 80180 | 57 | | 43 +43 +68 +108 | +146 | +210
+45 | +64 + 70 +97 | +142 | +186 | +25
CB. 18080200 | 5 | 59 | 450 +77 | +122 | +166 | +236
+45 | +64 + 70 +100 | +150 | +200 | +278
C8. 20080225 | | 51 | | g5 + 50 +80 +130 | +180 | +258
+45 | +64 + 70 +104 | +160 | +216 | +304
C8.225p0250 | | 57 | 5 +50 | +84 | +140 | +196 | + 284
+50 | +72 +79 +117 | +181 | +241 | +338
C8.25000280 | \ 34 | 456 | +56 | +94 | +158 | +218 | +315
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MpoaonxeHue 1abn. 1.5.

KBanutetbl
HoMuHanbHble 4 5
pasvepel, M| n4 | (p4) p5 [ 5 | 5 | (t5) [ (u5)
MpeaenbHbIE OTKIOHEHMS!, MKM
Cs. 280 po +50 + 72 + 79 + 121 + 193 + 263 + 373
315 + 34 + 56 + 56 +98 +170 + 240 + 350
Ce. 315 po +55 + 80 + 87 + 133 + 215 + 293 + 415
355 +37 + 62 + 62 +108 + 190 + 268 + 390
CB. 355 po| + 55 + 80 + 87 + 139 + 233 +319 + 460
400 + 37 + 62 + 62 +114 +208 + 294 + 435
Ces. 400 po + 60 + 88 + 95 + 153 + 259 + 357 +517
450 + 40 + 68 + 68 + 126 + 232 + 330 +490
Ce. 450 po + 60 + 88 + 95 + 159 + 279 + 387 + 567
500 + 40 + 68 + 68 + 132 + 252 + 360 + 540
HoMuHanbHble Keanurer 6
p6 | 6 | s6 | f6 | e | (v6) | z6
pasMepbl, MM
MpeaenbHbIe OTKIOHEHMS!, MKM
o1 +12 | +16 | +20 ] + 24 ] + 32
+6 +10 + 14 +18 + 26
+ 12 + 16 + 20 +24
Orlmo3 | ¢ 110 | +14 - + 18 - )
G 3m06 | T2 | vB | v ] + 31 ] ]
i + 12 +15 + 19 + 23
+ 24 + 28 + 32 + 37
Ce. 6 a0 10 +15 +19 +23 ) + 28 ) ]
+ 29 +34 +39 + 44
CB.10m014| 48 | +23 | +28 - +33 - -
+ 29 + 34 + 39 + 44 +50
Ce.14m018 | 48 | 123 | 428 - +33 | +38 -
+35 + 41 +48 +54 +60
CB.18m024 | 55 | 428 | 435 - +a1 | 447 -
+ 35 +41 +48 + 54 +61 +68
C8.240030 1 5 | 428 | +35 | +41 | +48 | 455 -
+42 +50 + 59 + 64 + 76 + 84
C8.30m040 | o6 | 134 | 443 | 448 | +60 | +68 )
+42 + 50 + 59 +70 + 86 +97
C8.40m050 | o6 | 434 | 443 | 454 | 470 | +81 -
Cs.50 1065 | oL + 60 +72 + 85 +19% | +121 )
U A +32 +41 +53 +66 +87 | +102
+51 + 62 +78 +94 + 121 + 139
CB.650080 | 35 | 443 | 450 | +75 | +102 | +120 )
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MpogonxeHue 1abn. 1.5

HoMuHanbHble Keanurer 6
p6 | 6 | s6 | f6 | (ue) | (v6) | z6
pasMepbl, MM
MNpenenbHble OTKIIOHEHMS, MKM
+ 59 +73 +93 + 113 + 146 + 168
C8.80R01001 37 | 451 | 471 | 4901 | +124 | +146 -
Cs. 100 po +59 +76 + 101 + 126 + 166 + 194
120 +37 +54 +79 +104 +144 +172 )
Cs. 120 po +68 + 88 + 117 + 147 + 195 + 227
140 +43 +63 +92 +122 +170 +202 )
Cs. 140 po + 68 +90 + 125 + 159 + 215 + 253
160 +43 + 65 +100 | +134 | +190 | +228 )
Cs. 160 go +68 +93 + 133 + 171 +235 +277
180 + 43 + 68 +108 +146 +210 +252 )
Cs. 180 go +79 + 106 + 151 + 193 + 265 +313
200 + 50 +77 +122 +166 | +236 | +284 )
Cs. 200 oo + 79 + 109 + 159 + 209 + 287 + 339 B
225 + 50 + 80 +130 + 180 + 258 +310
Cs. 225 o +79 +113 | +169 | +225 | +313 | + 369 _
250 + 50 + 84 +140 +196 + 284 + 340
Cs. 250 go + 88 +126 + 190 + 250 + 347 +417 _
280 + 56 +94 +158 + 218 + 315 +385
Cs. 280 po + 88 + 130 + 202 + 272 + 382 + 457
315 + 56 + 98 +170 + 240 + 350 + 425 )
Ce. 315 oo +98 +144 | +226 +304 +426 + 511 )
355 +62 +108 +190 + 268 + 390 + 475
Cs. 355 oo +98 + 150 + 244 + 330 +471 + 566
400 +62 +114 + 208 +294 +435 + 530 )
CB.400 0 | +108 | +166 | +272 | +370 | + 530 +635 }
450 + 68 +126 + 232 + 330 +490 +595
Cs. 450 go + 108 + 172 + 292 + 400 + 580 + 700
500 +68 +132 + 252 + 360 + 540 +660 )
HoMuHanbHble 7 | 7 I 7 I KB7ar|w|reT 77 I 7 | 7 I 7
pasmepel, My —P (r7) s t7) u V7| (x7) (z7)
I'Ipe,qeanble OTK/IOHEHUSA, MKM
o1 . i +24 . . ] +30 | +36
+ 14 + 20 +26
Origo3 | T16 | +20 | +24 _ +28 | | +30 +36
+ 6 +10 +14 +18 + 20 +26
Ce.3106 +24 | +27 | +31 ] +35 | +40 +47
+12 + 15 +19 + 23 + 28 +35
+ 30 + 34 + 38 +43 + 49 + 57
Ce.6m010 | 45 | 419 | +23 | = | +28| " | +34 | +4
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MpogonxeHue 1abn. 1.5

HoMuWHanbHblE Keanvrer 7
vasmep it |27 1 @) [ s7 [ @) [ w7 [ () [ 60) [ @)
I'Ipe.qeanble OTKJ/IOHEHUA, MKM
o 10014 | 736 | +4L [ +46 i +51 i +58 | +68
- UA +18 | +23 | +28 +33 +40 | +50
+ 36 + 41 + 46 + 51 + 57 + 63 + 78
CB.14n018 | 198 | +23 | +28 | ~ | +33 | +39 | +45 | +60
o 187024 | t43 | t49 [ +56 _ ¥62 | +68 | +75 | +94
10 A +22 | +28 | +35 +41 | +47 | +54 | +73
+ 43 + 49 + 56 +62 + 69 + 76 +85 | +109
CB.241030 | | > | 428 | +35 | +41 | +48 | +55 | +64 | +88
5302040 | T 5L | +59 [ +68 [ +73 [ +85 | +93 | +106 | +137
VA +26 | +34 | +43 | +48 | +60 | +68 | +80 | + 112
+ 51 + 59 + 68 + 79 +95 | +106 | + 122 | + 101
CB.4000350 | 156 | 434 | +43 | +54 | +70 | +81 | +97 | +136
550065 | 62 | +71 [ +83 [ +96 |+ 117 [ +132 [ +152 [ +202
OUA +32 | +41 | 453 | +66 | +87 | +102 | + 122 | +172
CB. 65 110 80 +62 + 73 +89 | +105 |+ 132 +| + 150 | +176 | +240
(604 +32 | +43 | +59 | +75 | 102 | +120 | +146 | +210
Co.80 70100 | *72 | *86 [+106 | +126 [+ 159 |+ 181 [ +213 | +283

+37 + 51 +71 +91 | +124 | +146 | +178 | +258

+ 72 +89 | +114 | +139 | + 179 | + 207 | +245 | +345

CB.100R0 1201 4 37 | 454 | +79 | +104 | +144| + 172 | + 210 | +310

+83 | +103 | +132 | + 162 | + 210 | +242 | +288 | +405

C.120R0 1401 (43 | 163 | 492 | +122 | +170| + 202 | +248 | +365

+83 | +105 | +140 | + 174 | + 230 | +268 | + 320 | + 455

CB.14000160| | 43 | 465 | +100 | +134 | +190 | +228 | +280 | +415

+83 | +108 | +148 | + 186 | + 250 | +292 | + 350 | + 505

Ce. 1600160 | | 43 | 468 | + 108 | +146 | +210 | + 252 | + 310 | +465

+96 | +123 | +168 | + 212 | +282 | + 330 | +396 | +566

CB.180002001 \ 59 | 477 | +122 | +166 | +236 | +284 | + 350 | +520

+96 | +126 | +176 | + 226 | + 304 | + 356 | + 431 | +621

CB.200R0225| | 59 | 480 | +130 | +180 | + 258 | + 310 | + 385 | +575

+108 | +130 | +180 | + 242 | + 330 | + 386 | +471 | +680

CB.22500250| 5y | 484 | +140 | + 196 | + 284 | + 340 | +425 | +640

+108 | + 146 | + 210 | +270 | + 367 | +437 | + 527 | +762

Ce.2500280| ‘55" | o4 | 4+ 158 | +218 | + 315 | + 385 | +475 | +710

+108 | + 150 | + 222 | + 292 | +402 | + 477 | + 577 | +842

CB.280R0315) *\ '5g" | 498 | +170 | + 240 | + 350 | + 425 | + 525 | +790

+119 | + 165 | +247 | + 325 | +447 | + 532 | +647 | +957

CB.31500355 |\ "g5 | 1 108 | +190 | +268 | +390 | + 475 | +590 | +900

+119 | +171 | + 265 | +351 | +492 | +581 | +717 | +1057

CB.35500400| " 65" | 4 114 | +208 | + 294 | +435 | + 530 | +660 | +1000

+131 | +189 | +295 | +393 | + 553 | +658 | +803 | +1163

Ce. 400 0450 | "\ oo | 1126 | +232 | +330 | +490 | +595 | +740 | +1100

+131 | +135 | +315 | +423 | +603 | + 723 | +883 | +1313

CB. 45080500 | " 65" | 4137 | + 252 | +360 | + 540 | +640 | +820 | +1250

27



OkoHYaHue Tabn. 1.5

KBanutet 8

HoMuHanbHble
(s8) | u8 [ x8 | 28 [ (za8) [ (zb8) [ (zc8)
pasmepbI, M1 MpeaenbHbIe OTKIOHEHWS, MKM
o1 - - +34 | +40 3 ) )
+ 20 + 26
+ 28 +32 + 34 + 40 + 46 + 54 + 74
OTr1p03 +14 +18 +20 + 26 +32 + 40 +60

+37 | +4l +46 | +53 | +60 | +18 | +98
Cs.3 0038 +19 +23 +28 + 35 +42 +50 + 80

+45 +50 +56 +64 +74 +89 [ +119
Cs. 6 no 10 +23 +28 + 34 + 42 + 52 +67 +97

+55 + 60 +67 +77 +91 + + 157
Cs.10m014 | /58 | +33 +40 +50 +64 +90 | +130

+ 55 + 60 + 72 + 87 + 104 + 135 + 177
Ce. 140018 | 158 | +33 | +45 | +60 +77 | +108 | +150

T68 | +74 | +87 | +106
Cs. 18 no 24 +35 + 41 + 64 + 73 b

+68 + 81 +97 + 121
Cs. 24 po 30 +35 +48 +64 + 88 ) . _

+82 +99 +119 +151
Cs. 30 oo 40 +43 +60 +80 +112

82 | +109 | +136 | +1/5
Ce. 401050 | 143 +70 +97 +136

+99 + 133 | + 168 +218
C8.50m065 | 153 | +87 | +122 | +172

+105 | +148 | +192 | + 256
Cs. 65 no 80 +59 +102 | +146 | +210

+125 | +178 | +232 +312
Cs. 80 oo 100 +71 + 124 +173 +268

+133 | +198 | +264 | +364
C8.100R0120] L 79 | 1744 | +210 | +310

+ 155 +233 +311 | +428
Cs. 120 po 140 +92 +170 | +248 | + 365

7163 | +253 | +343 | +4/8
Ce.140A0160| 1400 | +190 | +280 | +415

+ 171 +273 +373 + 528
Ce.160A0180| 1108 | +210 | +310 | +465 -

+ 194 + 308 + 422 + 692
Cs. 180 no 200 +122 + 236 +360 +520 -

+ 202 + 330 + 457 + 647
Ce. 200 Jile} 225 +130 + 258 + 385 + 575 -

+212 | +356 | +497 | + 712
CB.225m0250| | 740 | +284 | +425 | +640 -

+239 | +396 | +556 | + 791 )
C8.25010280| | 958 | +315 | +475 | +710 ) -

+251 + 431 +606 | +871
Cs. 280 po 315 + 170 +350 +525 + 790

+ 279 + 479 + 679 +989

+297 | +524 | +749 | + 1089
CB.355A0400 | 1 508 | 4435 | +660 | + 1000 -

+329 | +587 | +837 | + 1197
Ce. 4000450 | 535 | {290 | + 740 | + 1100
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1.5. Bonpocbl ans camonpoBepku

1.5.1. Y70 Ha3biBaeTcs: a) pa3MepoM; 6) HOMUHANbHBIM Pa3MepPOM;
B) AENCTBUTENbHLIM pa3MepoM?

1.5.2. Kakue 6biBaloT npefenbHble pasMepbl U C Kakol Lesbio OHU
Ha3HavaloTca?

1.5.3. YT0 Takoe npeaenbHble OTKIOHEHNS?

1.5.4. Kakve ycTaHaBnuBalOTCA MpefesibHble OTKIOHEHUS W Kak
OHU onpefensoTca?

1.5.5. YTO 03Hay4aloT TEPMUHBI «OTBEPCTUE» U «BaN»?

1.5.6. Kak 0603Ha4atoTCs HOMMWHanbHbIA pa3Mep, npeaesibHble
pa3Mepbl U NpeaesbHble OTKIOHEHWS ANs BaflOB U OTBEPCTUIA?

1.5.7. Kak 0603HayaloTCsi HOMWHaNbHbIA pa3Mep, MpeaenbHble
pa3Mepbl U NpefenbHble OTKNOHEHUS?

1.5.8. YT0 Takoe gonyck u none gonycka? B uem pasnunuuns mexay
HUMN?

1.5.9. Kak npoussoauTcs pasbueHne HOMUHaMNbHbIX pa3Mepos Mo
WHTepBanam?

1.5.10. YT0 Takoe kBanuTeT? [N yero ycTaHOBMEH paj KBanute-
TOB?

1.5.11. Y10 onpepensoT, Kak 0603HA4aKTCA M AN 4Yero npume-
HSAIOTCSH OCHOBHbIE OTK/IOHEHUSA?

1.5.12. Yto HasbiBaeTca nocaakoi? Kakue 6biBatoT nocaakm?

1.5.13. B yeM pasnuumns nNocafok B CUCTEME OTBEPCTUS U B CUCTE-
Me Bana? Yem o6ycnoBneHO NPUMEHEHNE KaXaoW U3 CUCTEM?

1.5.14. Yto Ha3bIBaeTca: a) 3a30poM; 6) HaTarom?

1.5.15. Yto Ha3biBaeTCs AOMYCKOM NMocasiku, Yem obycnasnvBaeTcs
W 4YTO OH onpeaenseT?

1.6. NpumMepbl pewieHnn 3agayd

B nomoLpb Npu peleHnn 3agay HUKe npueeieHa Tabnuua , nos-
BONAOWasa ynpoweHHO onpeaennTb CUCTeEMY U BUA NOoCaKu.
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Tabnuua 1.6.

OCHOBHble OTK/TOHEHWNSH ANS onpegeneHna Buaa nocaaok

Mocapka Cucrema oTBep- [..]
H Cucrema Bana T
cTma T -
[-.]
3asop abccdeel |ABCGC,DEEF
5 19,9 h £, FG, G H.
Harar PLSLUV, XY, ARSTUVXY,
z, 23, Zb, zc. Z, ZA, ZI

MepexonHasn (ans oteepcTus 4o 8
KBanuTeTa; Baa — A0 7 KBanuTeTa)

Jo J, kom, n.

3agava 1.6.1. BulbpaTb npeaenbHble OTKIOHEHUSI COMpsiraeMbIX
AeTanei, NoCTpouTb CXeMY MOCAAKM WM paccyMTaTb OCHOBHbIE XapaKTepu-

CTUKWN.

HT
[laHa nocagka @125 e

PelueHne.

VIcnonte;;f;ujr Tabn. 1.6 gna onpeaeneHus BuAaa nNocafok, onpeae-
nsiem, yto @125 Fg TBNAeTCH MocaAKoW C 3a30pOM B CUCTEME OTBEPCTUS.

Onpepensem npeaenbHble OTKIOHEHUS 1 AOMYCKW Bana U OTBEPCTUA.
@125H7: no tabn. 1.2 onpenensieM ES=+40, EI=0;

TD=ES-EI=+40+0=40 MKM.

@125f6: no Tabn. 1.3 onpepensem es=-43, ei=-68;

Td=es-ei=-43-(-68)=25 MKkM

PaccunTbiBaeM npepenbHble pasMepbl OTBEPCTUS U Bara.
Do = Dyge + ES = 125 + 0,040 = 125,040 mm

Domin = Dugse + EI = 125 + 0 = 125,000 mm
g = Ouar + €5 = 125 — 0,043 = 124,957 mm
Amin = Qume + €0 = 125 — 0,068 = 124,932 mm

Onpeaensiem npeaesbHbie 3a30pbl COeANHEHNS.
Smax= ES —ei = +40 — (—68) = 108 MM

Spin = El —es = 0—(—43) = 43 MM
CTpouM cxeMy roneit 0NyCcKoB, kak nokasaHo Ha puc. 1.7.
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+40

TD

H7

A
w
=108 MKM

Td
max—

f6

125mm
Snin=43 MKM
S

&
<

D=

d,=124,938 MM

Dia=125,04 MM
D.in=125,00 mm
dina=124,957 MM

HT
Puc. 1.7. CxeMa nonei [OMycKkoB B Nocaake E‘5125 f_s

HE .
3apava 1.6.2. MNepesectn nocaaky E’EBE U3 OfHOW CUCTEMbI B

Apyryto.
PeweHue.

OnpegensieM BUA M PacCUNTLIBAEM OCHOBHblE XapaKTEPUCTMKM
nocagkn @38 —.
a7

Ncnonb3ys Tabn. 1.6 ana onpeaeneHvs Buaa nocaaok, onpeae-
H2 .
NSEM, YTo I:EHSE ABNSAETCS NOCaAKON C 3a30pOM B CUCTEME OTBEPCTUS.

OnpepnenseM npeaenbHble OTKIIOHEHWS U JOMYCKU Bana u oTBep-
cTus.
P38HB: no tabn. 1.2 onpepensiem ES=+39, EI=0;

TD=ES-EI=+38+0=39 MKM.
@3857: no Tabnuue 3 onpenensiem es=-9, ei=-34;

Td=es-ei=-9-(-34)=25 mMkm.
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PaccuntbiBaeM npeaenbHble pa3MeEpPbl OTBEPCTUA U Bana.
D,oox = Dyme + ES = 38 + 0,039 = 38,039 Mm

Dpmin = Dyowe + EI = 38+ 0 = 38,000 Mm
Aoae = Guom + €5 = 38 — 0,009 = 37,991 mMm
i = Quae + € = 38 — 0,034 = 37,966 MM

OnpenensieM npeaenbHbie 3a30pbl CORAMHEHN.
Sy = ES —ei =+39 — (—34) = 73 MM
Somin=El —es =0—(—9) = 9 MKM

CTpoum cxeMy Monei [oMyCcKOB, Kak nokasaHo Ha puc. 1.8.

# [

He |F

0 S 0

A

Td

g7

Snin=9 MKM
Smac= 13 MKM

=38MM

Dy

D,,;=38,000 MM
0 =37,991 MM
d,;;=37,963 Mm

D,,.,=38,039 MM

5 HE
Puc. 1.8. Cxema noneit gonyckos B nocagke B38 77

OnpepensieM npepenbHble OTKIOHEHMS Basla U OTBEPCTMS Nocaj-

KW B CUCTEMEe Basna, YYUTbIBasi, UTO OCHOBHbIE XapaKTEPUCTUKU NOCaAKM

HEN3MEHHbI, T.e. Smax =CONSt, Spin =CoNst, a Takke TOYHOCTb M3ro-

TOBNIEHUS AeTanen OoCTaéTcs NOCTOSIHHOW (KBanUTETbl OTBEPCTMS M Bana
He MEHSI0TCS).

B ccTteMe Bana OCHOBHOM AeTanbio SIBASIETCS Basl, M3roTaBNu-

BAEMbIi C OCHOBHbIM OTK/IOHEHME A. TakuMm 06pasoM, OnpeaensieM npe-

AenbHble oTKIoHeHMs Bana W3BAZ. Mo tabn. 1.6 onpenensem gonyck 7
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KkBanuTeTa pa3mepa 38 MM — Td=25MkM. OCHOBHOE OTK/IOHEHWe h Xxa-
pakTepuayeTcs TeM, uto es=0, ei=-Td.

@387y 0.

OnpepensieM npeaenbHble OTKIOHEHUS OTBEPCTMS.
ES =5, +ei=73—25 =48 mm

El=5,,i,+te5=9+0 =9 Mkm
TD=ES —FEl =48 — 9 =39 MM

G2
C Taknmu xapakTtepuctnkamm B ECAIN ycTaHoBNeHa nocaaka et

PaccunTbiBaeM npeaesbHble pa3Mephbl 0TBEPCTUS U Basa.
Done=Dume + E5 =38 + 0,048 = 38,048 MM

Do in = Dyore + EI =38+ 9 = 38,009 MM
dmpx = Gpowe T €5 = 38 — 0 = 36,000 pMm
pning = Beaoee + €0 = 38 — 0,025 = 37,975 MM
CTpouM cxeMmy noseit AoMyckoB Ans HOBOW mocaaku @38 %r KaK no-

KasaHo Ha puc. 1.9.

+48
Y A
G8 |2
+9 =
A4
A
2 3
= s
0 oy 0 o
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£ IIé
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o
s | | h7 £
- -25 il
=
)
&
Ii_ <
ol _| = 2| s
s 2 o =
© |3 S| R
3| a © | 2
S s |
Q| S | o
i I E I
8 £ - _UE
alo

. ca
Puc. 1.9. CxeMa noneit aonyckos B nocagke @38 —
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3apava 1.6.3. Onpegenute gonyck ans pasmepa 250 MM no 9 kBa-
nmTeTy.
Pewwenue.
Wcnonb3ys Tabn. 1.1, HaxoAMM 3HadeHWe Jonycka Ansl pa3mepa
250 MM. IT9=115 MKM.
3agaya 1.6.4. Bolumcniute goryck pasMepa 78 MM ro 6 KBanuTeTy.
Pewwenwue.
[Jonyck Ha pa3mep onpeaensieTcs GopMynoi:
IT=a-i,
rae i — eaMHMUa AOMNycKka, a — YNCN0 eanHULL foMycKa.
[nsi pasmepos Ao 500 mm i = 0,45,/D,, + 0,001D,,,

rae D = 4 DD,

Pa3zmep 78MM BxoauT B nHTepsan ¢s.50 Ao 80 MM. Takum obpa-
3oM, D, =+50-80= 63,25

i =045.,/63,25+ 0,001 - 63,25 = 3,64 mkm

Mo Tabn. 1.1 onpegensemM 4Mcno eanHUL, A0MNycKa COOTBETCTBY-
fowme 6 keanuterty. ag = 10:

IT6= 3,64-10 = 36,4 MEM

3apava 1.6.5

B pesynbTate KoHTpons Bana ©15n6 nonyueH pesynbtar
dyz = 15,011 MM, OnpenennTs roaHocTb Bana.

PewweHne.
lFoaHOCTb AeTanu onpeaenseTcs NyTéM CpaBHEHUS U3MEPEHHOro
pa3Mepa C npeaesibHo AOMNYCTUMbIMK. [leTanb CYMTAETCA FOAHOM, ecnu
BbINO/IHSAETCS HEPABEHCTBO:
dmiﬂ. = dn?.n = dmﬁx
Onpeaenum npeaenbHO AONyCTUMbIE pasMepsl Bana @15n6 no
dopmynam:
dmﬂx = dHDI'I +es
dmiﬂ. = dum +el
Mo T1abn. 1.3 onpegenseM npeaenbHble OTKIOHEHUS Bana:

0,023
E‘ilSnﬁ(ﬂ’DlE
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e = 15 + 0,023 = 15,023 Mm
Amin = 15 + 0,012 = 15,012 MM
HepaBetctBo 15,012 = d,_, = 15,023 He BbinonHsercs
(Ayze = dmin), CNEOOBaTENbHO, Ban MpuU3HaeTcs 6pakoBaHHbIM (6pak
HeWCcrpaB1MBIi).

1.7. 3apaum ans caMoCTONATENIbHOrO peLueHus
3apava 1.7.1. YkaxuTe Ha puc. 1.10 — 1.12 pa3mepbl, OTHOCALLM-

€CA K NOBEPXHOCTAM, XapaKTEPU3YEMbIM KaK OXBaTbIBAEMbIE, OXBaTblBa-
IOWKNE N OCTallbHbIE.

> )

2 3 X /4/4 /I

4 A
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<

< il »
< Ll >

Y ///// 2
I I E— - 7 i

< 4 > P 5 »
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Y »
Puc. 1.10 Puc. 1.11
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\ 4

1
N
NN
N
N

A
Y

Puc. 1.12
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3apgava 1.7.2. YkaxuTe Ha puc. 1.13 pasMepbl: HOMUHasbHbIN
pa3Mep COeAMHEHMS; HaMMEeHbLUMI npefenbHbIi  pa3Mep OTBEpCTuS;
HanbosbLIWIA NpeaenbHbIl pasmep Bana.

—___

Puc. 1.13

3agaya 1.7.3. YkaxuTe Ha puc. 1.14 pasMmepbl: HOMUHASbHbIN

Bajla U OTBEPCTUSI; HAUMEHbIUWN MpeaenbHbId Bana; HaubonbluMi npe-
JENbHbIN OTBEPCTUS.

— | NN ™
<
wn

Puc. 1.14

3apgava 1.7.4. CornacHo AaHHbIM Tabn. 1.7 onpepenute npe-
AenbHble pa3Mepbl AeTanen.

Tabnuua 1.7.
I'Ipeneanble OTKJIOHEHUA pa3MEPOB
Pasmepbl OTK/IOHEHWIA, MM BapuaHTbl
1 2 3 4 5
HoMWHanbHbIM pa3mep, MM 125 160 14 220 180
BepxHee OTK/IOHEHME €S, MKM +40 0 +14 +230 -50
HwXHee OTKNIOHEHMWE ei, MKM +13 -27 -14 +140 -90

3apgava 1.7.5. CornacHo paHHbIM Tabn. 1.8 onpegenute npe-
[efbHble OTKIIOHEHUS AeTanein.
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Tabnuua 1.8.

MpenenbHble pasMepbl AeTanen

Pa3mepbl, MM BapuaHTbl

1 2 3 4 5

HoMuWHanbHbIN 4 10 16 5 8
Hanbonblunit npeaensHbIv 4,009 10 15,980 5,004 8,050
4,001 9,984 | 15930 | 4,996 7,972

HavMeHbLUWI NpeaenbHbiii
3agava 1.7.6. CornacHo puc. 1.15 1 1.16 ykaxuTe, Kakme 13 oT-

KnoHeHul ES, EI, es, ei aABNSOTCA NONOXUTENbHBIMMU.

TT 7777
\-/f
| B
0 0 0
/"\_\-
/"\\_
Puc. 1.15 Puc. 1.16

3agava 1.7.7. MpuHumas D 3@ HOMMHanbHbIA pa3Mep cornpsrae-
MbIX [€Tanei, Ha OCHOBaHMM rpaduyeckoro M306paKeHnst CoeanHeHUN,
npuBeaeHHbIX Ha puc. 1.17, onpeaennTb BUAbl NOCAAOK M MOCTPOUTb UX

CXeMbl nonemn A0MyCKoOB.

a) E) r)

) e) x) 3)
Puc. 1.17
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3agaya 1.7.8. YeM aBNsOTCS pasMepHble IMHUM Ha CxXeMe Mnonen

ponyckos puc. 1.18: Sy,

Sma>< 7 Nmax 14 Nmin ?

Td + +
Td|,
TD
TD
a) 6)
Puc. 1.18.
Td +
* +
+ 5 TD +
0 TD Td TD + TD
+
Td Td TD Td
) Td | 4 i B
TD 7
3 H
1
: //
%\\\\\

|§_<:'}
B

AN

_

Puc. 1.19
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3agaya 1.7.9. YkaxuTe Ha cxeme puc.1.19,a pacrnonoxeHune nonen
[OMNYCKOB A€Tanei, COOTBETCTBYIOWMX MOCAAKE B COEAMHEHWM Bana Co
BTYJIKOM, YKa3aHHOe pa3MepHoii NMHMei Ha puc.1.19,6.

3agava 1.7.10. YeMy paBeH A0OMycK OTBEPCTUS, nNpeaesbHble pas-
mMepbl koToporo 29.977 u 30.01 MM, @ HOMMWHANbHbLIA pa3Mep paBeH
30 Mm?

3agava 1.7.11. OnpepenuTe HMWXXHee npeaenbHoe OTKIOHEeHWe OT-
BEpCTUS, ecnv BepXHee npefenbHoe OTKIOHEHWE Bana paBHO +4 MKM U
HaMMeHbLUWIA 3a30p paBeH 6 MKM.

3apava 1.7.12. YkaxuTe Bua nocagky, KOTopasi UMeeT AoMnycK Mo-
Cafikm 24 MKM 1 HanbonbLMi1 3a30p 29 MKM.

3agava 1.7.13. YKaxuTe BMA NOCaAKW, KOTopas uMmeeT Hambosnb-
UM HaTAr 19 MKM M CPpeAHUI HaTAr 7 MKM.

3agava 1.7.14. Onpepenute BepxHee OTK/IOHEHWe Bana, ecnu
HUMXXHEee OTKJIOHEHWE OTBEPCTMSI PaBHO —9 MKM, a HanboMbLIMI HaTar pa-
BeH 13 MKM.

3agava 1.7.15. YkaxuTe Bua nocagku, KOTopasi MeeT AoMYyCK Mno-
cafikn 24 MKM 1 HanbonbLmin 3a3op 14 MKM.

3apgava 1.7.16. YkaxuTe BMA NOCagku, KOTopasi MMeeT Hanbosb-
LM 3a30p 37 MKM U CpeaHui1 3a30p 25 MKM.

3agava 1.7.17. Onpepenute TD, ecnm D=25 MkM, EI=-9 MKM #n
Dmax=25,03 MM.

3agava 1.7.18. [daHo: d=6 MM, €i=8 MKM, dm. =6,02 MM. Onpege-
muTte Td.

3apgava 1.7.19. YeMy paBeH HambonbluniA NpeaenbHblii pa3mep Ba-
Na HOMUHANBLHOrO AMaMeTpa 3 MM C HWXKHWUM npefesibHblM OTKIOHEHWEM
10 MkM, ecnu Ha ero 06paboTKy KOHCTPYKTOP HasHauun [AOnycKk B
0,01 mm.

3apgava 1.7.20. OTBepcTve HOMMHanbHOro pasmepa 60 MM MMeer
npeaenbHble pasMepbl: Hambonbwmii 60,005 U HauMeHbwuii 59,99 MM,
Onpegenure ES, EI.

3apauva 1.7.21. YkaxuTe npaBuibHOe 0603HaYeHMe Ha 4depTexax
JeTaneu:

16,>%%:2)6%%%;3)6 — 0,03,4)6_;4,;5)6 o3 -

3agada 1.7.22. Ykaxute npaBuSibHOE 0O03HAYeHWE OTKIIOHEHWUI
Ha yepTexax AeTanen:
0

1)18;>7; 2)18"%7; 3)18+0,07 ; 4)18,;; 5) 187,
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3apava 1.7.23. o 3agaHHbLIM pa3MepaM yKaxute aeTanb, KoTopas
MUMEET HaMMeHbLUWIA NpeaenbHbIi pa3mep 8,000 MM:

1)87%%1% 2) 8 4161 3)810,016; 4) 8 (46
3apava 1.7.24. YkaxuTe pa3Mep , BepXHee OTK/IOHEHWE KOTOPOro
paBHO +6 MKM:
0,016, 0,016, 0,006 , . 0,006
1) 8:o,oow 2) 8J:0,016' 3) 8i0,016' 4)8—0,006' ), 8—0,016'
3apgava 1.7.25. Mo gaHHbIM pa3MepaM yKaxuTe AeTanb, KoTopas
MUMeeT HanbonbLIM NpeaenbHblli pasmep 8,016 MM:
1) 8700161 2) 8_5.016: 3) 8'001e; 4)810,016.

3ajava 1.7.26. YkaxuTe pasmep, HwKHee OTKJIOHEHWE KOTOpOro
paBHO —6 MKM:

40,016 , +0,006 i +0,006 , —-0,006
1)8_05006, 2) 8 ; 3)8+0,0006; 4) 8_0’016, 5) 8_05016.

3apaya 1.7.27. KakuMm 06pa3oM Mo CxeMe pacrosfioKeHus nonen

AOMYCKOB MOXHO OMpefesnnTb CUCTEMY, B KOTOPOW BbIMOSIHEHA Nocaska?

CornacHo cxemaMm, npuBefeHHbIM Ha puc.1.20, onpepenuTe CUCTEMY U
BWA, NOCaZOK.

Puc. 1.20
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3afava 1.7.28. B kakoit cucTeMe M Kakue nocaaku o6pasyloT nons
[JOMNyCKOB BasioB 2, C MnosieM Aonycka oTBepCTus 1, npuBefdeHHble Ha

pnc.1.21? HauyepTuTe cxeMbl Mofeil JOMYyCKOB aHasnornyHbiXx Mocagok B
Apyro cucreme.

Puc. 1.21

3agava 1.7.29. CornacHo cxemaM Monen A0omnyckoB, MpUBEAEHHbIX
Ha puc.1.22, yKaXkuTe nocagku C HaTsroM B CMCTeMe Basna U OTBEPCTUS.

+
| [14]" TD: I
+ =
5

™
o [w] gy || Ll
™| ) . 4
1
Puc. 1.22
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3apava 1.7.30. YkaxuTe Ha cxemax MocagoK, MNpUBEAEHHbLIX Ha
puc.1.23 nocagky C 3a30pOM, He OTHOCALLYIOCS HU K CUCTEMe OTBepCTyUS,
HU K cucTeMe Bana.

3apgava 1.7.31. Kakve pgetanu (Ban unu oTBEpCTUE) NpuHaanexat
nossM 0MNyCKOB, NpuUBEeAEHHbIM Ha puc.1.24 — 1.26?

-+

. D
D Td 1. +

R LTd]_ I TD | Td|

i - . 5

KT Rl F ’

1 2
Puc. 1.23.

3agava 1.7.32. Kakue nocagku (C 3a30poM, HATAroMm, nepexoaHble) MoX-
HO MOMyYnTb B CUCTEME Bana, C NOMsSIMU AOMNyCcka OTBEPCTUS, NpuBEAeH-
HbIMK Ha cxeMe puc.1.277?

(e8]
F8 E [0

0 0
f8
fo
Puc. 1.24 Puc. 1.25
n5

0
0 N5| Lingl
b =

Puc. 1.26 Puc. 1.27

0

42



3apava 1.7.33. CornacHo npvBeaeHHbIM pa3MepaM Ha dparMeHTax
yepTexeit Bana (puc.1.28,a) u oreepctus (puc.1.28,6), sanuwmTe nocaa-

Ky B TOM BUAE, B KaKOM OHa A0/HKHA 6blTb yKa3aHa Ha CBOPOYHOM yep-
TeXxe 3TUX AeTaneu.

(—J
Lo dslssl 4o Is) d
SIES 2%
Q M ER
L/
a) 6)
Puc. 1.28.

3apava 1.7.34. B TexHuuyeckux TpeboBaHMaX vepTexa 3anMcaHo:
«HeykazaHHble npeaenbHble OTKIOHEHWUS pa3MepoB oTBepcTuii H14, Ba-

IT14
noB h14 octanbHbix =+

». C nomowbto Tabn. 1.7 onpeaenutsb npe-

JenbHble pasMepbl M BEWYUHBI AOMYCKOB Ha BCe pa3Mepbl, NpeacTas-
NeHHble Ha puc. 1.29 — 1.31.

35. BblbepuTe cucTeMy Bana UM OTBEPCTUS ANS COEAMHEHUI, OT-
MEYEHHbIX pa3MepHbIMU NHUAMK Ha puc. 1.32-1.38.

36. YKaxuTe Kakue Mocagku, UCXoas U3 ycroBusi paboThbl AeTanel,
HaZl0 NPUMEHATb B COOPOYHBIX eanHULIAX, NpuBeAeHHbIX Ha puc. 1.32 —1.38.
PaccMaTpvBaTh TONMbKO Te COEAMHEHMUS, AN KOTOpbIX OH603HaYeHbl HOMU-
HanbHble pa3Mepbl MM HOMepa AeTanew.
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FnaBa 2. PACHET U BbIBOP MOCAOK A1 MNAAKUX
COEAVMHEHUN

2.1. Nocaakm c 3a30poM

2.1.1. PekoMeHaaummn ans npuMeHeHns

[ns obpa3oBaHus MOCAAOK C 3a30pOM B CUCTEME OTBEPCTUS
NPUMEHSIOTCSA NONS AOMNYCKOB BasnoB C OCHOBHLIMW OTK/IOHEHWSIMU B Ana-
nasoHe oT @ 4o A. Ha puc. 2.1 npuvBegeHO B3auMHOE pacnonoXeHue
Hanbosiee YacTo NPUMEHSIEMBIX COYETAHMI MOME JOMYCKOB BasoB U OC-
HOBHOMo 0TBepcTNS 6e3 yueTa HoMepa KBanuTeTa, U NokasaHbl npegenb-
Hble XapaKTEPUCTUKN COEANHEHW.

H Smin=0 ]

Stmax
Smax
Siax

d

¢

Smin

I Smin

¢

I Smin

[

Smin

Puc. 2.1. PacrnonoxeHue nonen AonyckoB B NOCaAKax C 3a30poM

M3 puc. 2.1 BugHo, 4yem 6nmxke K Havany ancdasuTta HGykBeHHOE
0603Ha4YeHne OCHOBHOIO OTK/IOHEHMS Bana, TeM 6onblune 3Ha4YeHus npu-
HUMAaOT MpefesibHble XapaKTePUCTUKKM, TeM 6onee cBOGOAHON SBNSiETCS
nocagka.

Mocaaku ¢ 3a30poM obecreunsaloT OTHOCUTENBHOE MepeMelle-
HUe CoeAMHSIEMbIX AeTanei npu paboTe MalMHbI MU C Lefblo eé pery-
nmpoBku. OHM obneryaoT c6opky U pa3bopy y3na. XapakTep U ycnoBus
paboTbl MOABWMXHbIX COEAMHEHWI OTIIMYAKOTCA pasHoobpasueM. Hanpu-
Mep, COeAMHEHWUS MOPLUEHb—TUIb3a, LUENKA KONIEHYATOro Bana — BKa-
Ablll, MOPLUHEBON Maneu — BTY/IKa BEPXHEW FOMIOBKW LUATyHa OAHOro U
TOro e AsuraTens OT/NYalTCA APYr OT Apyra XapakTepoM B3anMHOro
nepeMelleHnst aeTanen, TemnepaTypHbiMU peXunMamu, AEUCTBYHOLLMMM
Harpy3skamu u T.A4. PacyéT nocagok C 3a30pOM BbIMOSIHSAETCS peako.
O6bI4HO Ha3HayeHne WX NPOM3BOAWUTCA C YYETOM OMblTa 3KCrTyaTaumm
aHaNoOrMyYHbIX COEAMHEHWI W Y3710B MalUMH U MEXAHU3MOB.
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ECAON ycraHaenuBaeT 40 pekoMeHAyeMblX NOCAA0OK B CUCTEMe
oTBepcTus, 13 HKX 11 npegnoyTuTenbHbIX, M 39 — B CUCTEME Bana, B TOM
yucne 6 npegnodTuTenbHbIX. Mocagkv 06pasyloTcs NonsMy AoMyckoB ah
W A-H, ycTaHOBNEHbLI B KBanuteTax 4 — 12.

Mocapku rpynnbl H/h — «ckonb3silwme» — xapakTepu3yloTcs
TEM, YTO MUHMUMAbHbIV 3a30p B HUX PaBeH Hys0. OHU NPUMEHSAIOTCS AJist
nap C BbICOKMMU TpebOBaHMSIMM K LIEHTPUPOBAHMIO OTBEPCTWUS WU Bana,
KOrga B3auMMHOE MNepeMelleHne Bana M OTBepCTUSt MpedycMaTpuBaeTcs
npu perynupoBKe, a TakXke MpU MasnbiX CKOPOCTAX W Harpyskax. Takke
CKOMb3sIlUME MOCAAKM YacTo NMPUMEHSIIOTCA AN HEMOABWKHBIX COoenHe-
HWN C AOMOSMHUTENbHBLIM KpenjeHMeM Mpu HeobXxoAMMOCTM WX 4YacTon
pa3bopku (CMeHHble AeTanu). B kBanuteTax ¢ 8 No 12-i ckonb3siluMe no-
CalkM MOTyT YaCTMYHO 3aMEHWUTb OTCYTCTBYIOLUME B HUX MepexofHble Mo-
cagKkw.

Mocazku BbICOKON TouHOCTU H5/h4; H6/h5 (puc. 2.2) npume-
HAOTCA B HEMOABMXXHbLIX COEAMHEHUSX MPU UX YacTon pa3bopke uam ans
CMEHHbIX AeTanen npu 0cobo BbICOKMX TPeboBaHMSIX K UX LIEHTPUpOBa-
HW0. MpuMepbl: M3MepuTeNbHble 3ybuaTtblie Koneca Npu MX yCTaHOBKe Ha
WNMHAENW, WNUHAENb B Kopnyce 3yboaonbeXHOro craHka, MWHOMb B
Kopnyce 3aaHein 6abky TOKApHOro CTaHka. B oTAenbHbIX Cyyasix 3Tv no-
CaflkM MPUMEHSIIOTCS ANS NOABMXKHBIX COEAMHEHMI MpW NPOAOSIbLHOM ne-
pEMELLEHNN eTanein C HEBLICOKON CKOPOCTbIO M 0COBbIMKU TpeboBaHMSIMM
K TOYHOCTM LEHTPMPOBaHUS W HanpaBfieHWs, Hanpumep LWNWHAENb B
Kopnyce 3aaHen 6abku cTaHka. B LenoM npuMeHeHne nocafok BbICOKOM
TOYHOCTM HOCUT OrpaHMYEeHHbIX XapaKTep BBMAY 3HAUYUTENbHOW C/IOXKHO-
CTW U3rOTOBNIEHUSI AETanNeM.

'//7//// 77,

\\\\\\\\

% W_//.

H7
56

a3

Puc.2.2. Mocaaku € 3a30poM BbICOKON TOYHOCTMU

Mocapgka H7/h6 (npepgnoytutenibHas). E€ NpuMeHsOT npu Bbl-
COKMX TpeboBaHMSAX K LEHTPUPOBAHMIO YacTo pa3bupaeMblx Uan perynu-
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PYEMbIX COEAMHEHWIA, HAaNpPUMep CMEHHbIX 3y6uaTbix KONEC Ha Banax Me-
TaNNoOPeXyLWmxX CTaHKOB, LUEHTPUPYIOLMX KOPMyCcOB MOA MOAWMMHUKN
KayeHus.

Mocagka HE/h7 iMeeT NPUMEPHO TO XKe Ha3Ha4yeHue, YTo U no-
canka H7/h6, Ho xapakTepusyeTcs 6onee WMPOKMMU Aomyckamu, obner-
YaloLMMM M3roTOBNEHME AeTanel. SIBNsieTca npeanodTUTeNbHOM nocaa-
Koi. MpuMeHsieTcs Npy 60MbLLOIN AfIMHE COeANHEHMS U Koraa TpeboBaHus
K TOYHOCTU LEHTPMPOBAHWUSI MW HaMpaBneHust MOryT OblTb HECKObKO
CHVMXEHbl MO CPaBHEHUD C  YC/IOBUSIMM  MPUMEHEHUSI  MOCAAKU
H7/h6,HanpuMmep coeavHEHUEe CMEHHbIX W3MepUTEesNbHbIX HaKOHEYHWKOB
CO CTEPXHSAMU NpUBOPOB, HEMOABWXHbIE COoeamHeHUs 3ybuaTblX KOnéc
OTHOCUTENBHO HEBLICOKOM TOYHOCTU C ANIMHHBIMK FNAAKUMK BanaMu.

Mocaaku HE/h8; HE/hS, HI/h8; HI/h9 (puc. 2.3) BOCTaTO4YHO
LUMPOKO WMCMOMb3YIOTC A5 MOABWXKHBLIX M HEMOABMXKHBIX COEAMHEHUIN U
OTHOCATCS K 4MC/y NpeanoyTUTENbHbIX, NpeAHa3HavyeHbl AN MaluH U
MEXaHM3MOB MOHWXXEHHOW TOYHOCTW, rae He TpebyeTcs TOYHOro LieHTpU-
poBaHus. OHM obecneumBaloT NErkocTb cOOpKM M perynnpoBkn ysna. C
TaKMMW MOCAAKAMU YCTAHABMBAIOT CMEHHbIE LUKMBbI M LIECTEPHU Ha Ba-
nax CenbCKOXO3AWCTBEHHbIX MalUWH; LEHTPUPYEMble YacTuM MallWH, WC-
nonb3yeMble B KaYecTBe KOpryCcoB MNOALWMMNHUKOB U T.M.
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Puc. 2.3. Mocaakm ¢ 3a30pOM MOHMKEHHON TOUHOCTH
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Mocaaka H10/h10He BKIIOYEHA B YNCIIO NPEAMNOYTUTENBHBIX Y
NMPUMEHSIETCA B OCHOBHOM BMeCTO nocagkn H9/h9, ecnn yaiosus
9KOHOMMYHOIO M3roTOBNEHMST TpebyloT
HEKOTOPOro paclUMpeHUst AOMYyCcKoB, a
ycnoeusi paboTbl COEAUHEHUSI AOMYCKaOT
HEKOTOpOE CHUXXEHME TOYHOCTMU.
Mocagkn HWU3KOW TOYHOCTU
H11/h11w H12/h12 (puc. 2.4) npeaHa-
3HauyeHbl ANs HEOTBETCTBEHHbIX C TOY-
KW 3peHnst TOYHOCTU HEMOABWMKHBIX M
NOABWKHbIX
coeanHenuit. MpeanoyTUTENbHON SB-
nsetcsa nocagka H11/h11. TpuMeHsIoT-
CA B HEMNOABWXHbIX COeAMHEHUSX Anst
LEeHTpUpYIOWMUX @naHUeB KpblweK |
KOpNycoB apMaTypbl, ANs COeAMHEHUH,
[leTanun KOTOpbIX NOoAnexaT CBapke unm
navike u T.n. A1
Mocapkn rpynnb UH/ 9- Puc. 2.4. MNMocapku ¢ 3a30pom
«[BWXKEHNS» WUMEKT HauMeHbLUMW ra- HW3KOM TOYHOCTM
paHTUPOBAHHbIM 3a30p M3 BCEX NOCAAOK C 3a30poM. OHM OYeHb YyBCTBU-
TesbHbl K YBEIMYEHbIO 3a30pa, MO3TOMY MPUMEHSIOTCA TOSIbKO B TOYHbIX
KBanuTeTax (Banbl 4-6-ro KBanUTETOB, OTBEPCTUS 5-7-r0 kBanuTeToB). B
cucTemMe OTBEepCTMSl TpU peKOMeHAOBaHHbIX nocagkun: H5/g4, H6/g5,
H7/6 (puc. 2.5) (npeanoytutenoHas). MNpUMeHSOTCS B OCHOBHOM ANsi
0C060 TOYHbIX M TOYHbIX MOABMXKHBLIX COEAMHEHWIA, B KOTOPbLIX TpebyeTcs
o6ecneynTb NAABHOCTb M TOYHOCTb NepeMelleHnit (Yalle BCero Bo3BpaT-
HO-MOCTYNaTeNbHOr0) U OrpaHMuMTbL 3a30p BO M3bexaHue HapylleHus
COOCHOCTW, BO3HUKHOBEHMWS yAapoB (Npy peBepCUBHBIX ABUMXXEHUSX) UK
AN1S1 COXPaHeHUs! FepMeTUYHOCTU. Mpy BpallaTeibHOM ABWMXEHUW AeTanei
3TW NOCaKM O6bIMHO HE MPUMEHSIIOTCSH 3@ UCKIIOYEHUEM MOALWMMNHUKOB
0C060 TOYHBIX MEXaHM3MOB MpU MasnblX Harpyskax Ha Ban. [lpumepsbl
NPUMEHEHUS: LWMNUHAENN TOYHbIX CTaHKOB W AeNUTeNlbHbIX FOSI0BOK B
HanpaBnaoLWmMX, NOPLIHM B LUAMHAPAX WHAMKATOPOB, NepeaBuKHbIE Lie-
CTEPHU Ha Banax kopobok nepeaay, WNMHAENb B HanpaBAstowen BTY/KE
npubopa Poksenna u ap.

Ht1
Al
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Puc. 2.5. MNpeanoyTuTenbHbIE NOCAAKN C 3a30pOM

Mocapkun rpynnbl H/f«xon0Bble» rapaHTUpYKOT 3a30p, AoCTa-
TOYHbIN A/ OTHOCUTESIbHOrO BPALLEHWSI COEAMHSIEMbIX AETaNEN CO cpeaHen
CKOPOCTbI0. BbiCOKOTOYHas nocagka H6/f6 NpUMEHSIETCS peaKo, TONMbKO B
TOYHbIX MalUMHaX M MexaHu3Max. MpuMepbl: KOPeHHbIE LLE KM KOSIEHYaToro
Ba/la M LWENKN pacrpeaenuTenbHOro Bana MOALWMIHMKaX aBTOMOBWUMbHbIX
[BUraTesieil MOBbLILIEHHON TOYHOCTW, NOCAAOYHbIE MECTa MOA MOALLMIHMKM
Ka4eHusl Npu MeCTHOM Harpy>XeHuUn BHYTPEHHEro KosbLa.

Mocagkn H7/f7 w F8/h6 9BNAKOTCS NPeAnoyYTUTENbHBIMU MO
ECAN ans paHHOro Tvna Mocagok M 4Yalle BCero NpUMEHSITCS B TOYHbIX
coeanHeHnusx. K 3Toi e rpynne MoryT 6biTb OTHECEHbI Nocaaku HE/f7;
F7/h7; F8/h7. Tlpumepbl NMPUMEHEHUS: MOALIMIMHUKN BafioB B KOPOOKax
nepeaay, rnaBHbIX BanoB TOKAPHbIX, pe3epHbIX U CBEP/IUSIbHBIX CTaH-
KOB; MOM3YyHbl B HaMpaBAsloWMX, TPAHCMUCCUOHHbIE Basibl B MOALIMMHU-
Kax; Banbl B MOAWMMHUKAX ManbiX U CPEAHWUK SNEeKTPOMAaLUWH, LEHTPO-
6eXHbIX HAacoCOB, U APYrMX pOTaTUBHLIX MALUWH; NOpPLUEHb B TOPMO3HOM
UMMHApe aBTOMOOWNs, CBOGOAHO Bpaljalowmecs Ha Banax 3ybuarbie
KOMeca M LWKMBbI; NepeMeLlalomecs BAOMb BanoB 3ybuaTble koneca u
MydTbl U ap.

Mocaaky NOHWXKEHHOW TouHoCTU HE/f8; F8/h8 ; HE/f9 u H9/f9;
F9/f8 n F9/h9 (puc. 2.6, 2.7, a) npeaHasHayeHbl AN COEAMHEHUIA C ra-
PaHTMPOBAHHBIM 3a30POM MPU HEBLICOKUX TPEBOBaHMAX K TOYHOCTU. OHM
LUMPOKO MPUMEHSIOTCA ANS MOALUMIHUKOB CKOSIbXEHUSI NPU 3HAUUTENb-
HbIX CKOPOCTSIX BpalLeHUsi ABYyX OMOPHbIX BasioB; ANS KPYMHbIX BanoB B
NOALWMMHMUKAX TSHXKENOro MaLUMHOCTPOEHUS U ANS1 BANOB B ANWHHLIX NOA-
LUMMHMKaX.
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Puc. 2.6. Mocaaku ¢ 3a30pOM MOHMXEHHON TOYHOCTU

Mocapku rpynnbl H/e-«nerkoxoaosbie» obecrieunBatoT ner-
KOMOABMXXHOE COEAMHEHME MPU XUAKOCTHOM TpeHun. OHW ciyxaT ans
CconpsiXeHuin BbicTpoBpallatolmxcs Aetanen (cebilwe 150 pag/c) npu
3HAUUTENBHON AJIMHE COMPSHKEHMS, B MHOrOOMOPHbIX Banax. Mocaaku
H7/e8, H8/e8 v E9/h8 aBnsaioTca npeanodTuTenbHbiMU. X MCNONb3yoT B
ornopax BanoB TypboreHepaTopoB (MOALMMHUKMA XUAKOCTHOrO TPEHUS),
LEEeHTPOBEXHBIX HACOCOB, B KOPEHHbIX LLEMKAX KOJIEHYaToro Bana u Lemn-
Kax pacnpeaenutenbHOro Bana B NOALWMIHUKAX ABUraTenei BHyTPpEHHEro
cropaHusi. K atoi e rpynne cpeaHei TOYHOCTU OTHOCSATCA MOCagku B
cucteme Bana E8/h8 v E8/h7. Mocapkn H9/e9 n HE/e8 npuMeHsiloT ans
KPYMHbIX MOALUMMHUKOB B TSXXENOM MAlLUMHOCTPOEHMM, CBOBOAHO Bpalla-
IOLLMXCA Ha Banax 3ybuaTbix KONEC U APYrux AeTanel, BKIoYaeMbix Myd-
TaMu CUENeHnsl, ana LEHTPUPOBAHNS KpPbILWEK LNINHAPOB.

Mocagku rpynnbl H/d- obecneunBaioT 60/bLION MUHMMASIb-
HbIli 3a30p W CNyXaT B OCHOBHOM /111 KOMIMEHCaLMK NnorpeLuHocTein cbop-
KW Wnn TemnepaTypHbiX aedopmaumin (puc. 2.7, 6). Mocagkn H7/dS,
H8/d8, (D8/h6 v D8/h7) OTHOCATCA K UMCTYy NOCAAOK MOBLILLEHHOW TOY-
HOCTU W NpeAHa3HayeHbl B OCHOBHOM [/ TOYHbIX MOABWXXHBIX COeANHE-
HUI NpU TSXKENBIX pexmnMax paboTbl. MpUMeEpPbI NPUMEHEHUS: MOALIMUMHU-
KW XXMAKOCTHOrO TPeHUsl B TypOuHaX, LIApOBbIX MeSlbHMLAX, AN BaskoB
NPOKaTHbIX CTAHKOB W Aap. lNpeanoyTuTeNbHbIMKM MocagKaMm SIBASIOTCA
H8/d8 v H9/d9.
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Puc. 2.7. MNpuMeHeHne nocagok ¢ 3a30poM:
a — MOHWKEHHOMN TOYHOCTY; 6 — NpY TemMnepaTypHbIX Aedopmaumsx

Mocapku rpynnbl H/c — XapakTepusyloTcs 3HaYUTENbHbIMU
rapaHTUpPOBaHHLIMX 3a30paMu. VX NMPUMEHSIIOT AN COEANMHEHWUA C HEBbI-
COKUMM TpebOoBaHMSMM K TOYHOCTM LeHTpupoBaHus. Hanbonee yacto ato
nocasiku MpUMEHSIOTCA B MOALUMIMHMUKAX CKOMbXeHWs (C pa3fvyHbIMU
TemMnepaTypHbIMM  KO3(UUMEHTAMU NIMHEMHONO paclMPEeHUs Bana WU
BTY/IKM), paboTalolmx npy MOBbIWEHHbIX TeMnepaTypax (NnapoBbiX Typ-
6uHax, asuraTensx, Typbokomnpeccopax).

2.1.2. PacueT 1 BbI6Op NOCaAOK C 3a30pOM

Ecnm 3apaHbl ycnoBus paboTbl NOABUXKHOIO COEAMHEHUS], Hamnpu-
Mep MOALUMMHMKA CKOSIbXXEHUS, B BUAE reOMeTpuUYecKnx pasMepoB U na-
paMeTpoB ABWXEHUS: | — AnnHa coeanHerus; d — HOMMHaNbHLIN AMaMeTp
coeanHeHus; P — paavanbHas Harpyska Ha ornopy; M — AMHaMuyeckast
BA3KOCTb Macna (Tabn. 2.2); w — yrnosas CKOPOCTb BpalleHus. PacyeT
[ONYCTUMbIX 3a30pOB NPOBOANUTCS B CEAYIOLLEM MOPSIAKE.

OnpepenseTcs cpeaHee yaenbHoe AaBfieHWe Ha KOHTaKTUPYeEMbIX
NOBEPXHOCTSX:
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Pp=— (2.1)
l-d
PaccunTbiBaeTcsa OI'ITVIMaanbe/'I 3a30p B COEANHEHUN:
2
) _o(992dpe | 2.2)
onm D d+l

B peanbHOM coeAMHEHWW MOBEPXHOCTU Basla U OTBEPCTMSA UMEKOT
LLIEPOXOBATOCTb, BbICOTA KOTOpOVI 6y,qu YMEHbLUATb 3a30pP:

Sonm = S ’onm_ 2(4 RaD + 4 Rad) = S ’onm_ 8( RaD + Rad) ’ (23)

roe R, — CPenHsas BbicoTa MMKPOHEpPOBHOCTeN oTBepcTus (Tabn. 2.6);
R.,” CPeAHAs BbiCOTa MUKPOHEpPOBHOCTeN Bana (Tabn. 2.6).
al
BblbupaeTcsa cTaHgapTHasi nocagka Mo YCIOBWUIO, YTO CPeaHui

3a30p B nocagke S”P MOXET OT/IN4aTbCA OT ONTMMAJZIbHOIoO 3a3opa He

6onee, yem Ha 10%:
0’98 cp < Sonm S:L'lS Ccp (24)

r.qe S — Smax + Smin;
cp 2
Smin U . Smax — pacyeTHble 3HaueHuUs npeaebHbLIX 3a30poB B Mnocajl-
Ke.

B coeauHeHMM nepBoHavasibHbIM CO60POYUHbIN 3a30p B npoLecce
paboTbl M M3HOCA COMPSraeMblX MOBEPXHOCTEN 6yaeT yBenMuMBaTbCA.
TonwmHa cnoa Macia cHadana byaeTt Bo3pacTaTth, a NMoToM, No Mepe yse-
NNYEHMSI 3a30Pa, YMEHbLIATLCS BMIOTb A0 MOSHOrO paspbiBa Mac/siHOro
CNosi U NPEKPALLEHNSI PEXMMA XXUIKOCTHOrO TpeHusi. Mocnie Yero Moxer
HaCTyNuTb OTKa3 B paboTe MexaHu3Ma. UTobbl M3bexaTb Takol cuTya-
UMW, PacCYUTLIBAIOT [OMYCKAEMYI0 MUHUMAJIbHYIO TOJILLMHY MacnsiHOro
CNosi, MpW KOTOPOW elle 06eCreunBaeTCs PEXUM XKNAKOCTHOMO TPeHUs!:

b @R, 4R+ ) (2.5)

rape 7/ — pobaBka Ha HEPa3pbIBHOCTb MaC/sAHOro cnosi, NpuHUMaeTCcAd
0

paBHOW (2 — 3) MKM;
kK — ko3apduumMeHT 3anaca HaAZEXHOCTM MO TOMLWMHE MACASHOMO
cnos, npuHmnmaetca k= 2.
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PaccuMThIBAETCA TO/MLUMHA MAC/ISHOMO C/108 MPW MakCMMasbHOM
3a3ope:

2
ho-%%2d wo | (2.6)
min p- Smm< d+1
BblbpaHHas cTaHaapTHas mocazika COOTBETCTBYET 3KCrlyaTauu-
OHHbIM TPebOBaHUSIM, €CNN BbIMOHSETCS YCNOBUE:

hmin < hmin- ’ (27)

Ecnv npu npoekTMpoBaHUM Ha3HA4aroTCs 3HAYeHUs NpeaenbHO
JOMYCTUMBIX 3KCMJTyaTaUMOHHBIX 3a30p0OB, TO CTeMeHb TOYHOCTU (KBanu-
TET) Bana, OTBEPCTMSA U NOCAAKY MeXAy HUMM BbIOMPAIOT, NCX0As N3 IKC-
NSyaTaUMOHHO-KOHCTPYKTUBHBIX TpeboBaHWi, NpeabsBiseMblx K paboTe
COEIMHEHNS. B KauyecTBe TEXHMYECKUX YCMOBUI ANs BbibOpa nocaaku
CnyXaT npefenbHble 3a30pbl, 3alaHHble Ha OCHOBaHUM 3KCMEPUMEHTaslb-
HbIX AQHHbIX WM TEXHUYECKMX TPEBOBAHUMN [ Sad U [Spmin]. ANA 3aAaHHO-
ro HOMUHANLHOrO pa3Mepa COeaNHEHUSI BLIBOP COOTBETCTBYIOLLEN Noca-
KW BbINOJIHAETCA B CNeaytoLlein nocneaoBaTebHOCTY.

OnpepensieTcs creneHb TOYHOCTU (KBa/IMTET) COMpsiraeMblX Ba-
na v oTBepcTusi No dopmyne:

[Smax] - [Smin] :Ts:TD+Td, (2.8)

rae T — Jonyck nocagku € 3a3opoMm;
Tp, Tq — BONYCKM OTBEPCTMA U Bana, COOTBETCTBEHHO.

Pacnpepenss gonyck nocagky NMopoBHY MeXAy BasloM U OTBEPCTU-
€M, MOoNy4nUM:
T
2

3HayeHne KBanuTeTa BblbUpaetcs no Tabnuue 1.1 cornacHo umc-
NEHHOMY 3Ha4YeHuto 7, 7, M HOMUHANbHOMY pa3Mepy coeanHeHus. C yde-
TOM 6OJ'IbLIJOl\/II CNO>XHOCTU WM3roToBNIEHNUA OTBEPCTUA A4 HEro MOXXHO
MPUHSATE AOMYCK Ha KBanuteT 6onblue AOMnycka Bana. Takoe codeTaHue
[IOMYCKOB MMEET MECTO B HEKOTOPbLIX NMocafKax, 06pa3oBaHHbIX U3 npea-
NoYTUTENbHBLIX MONeN A0MYCKOB. MMaBHLIM YC/IOBUEM MPWU 3TOM JIO/DKHbI
6bITb COOTHOLLEHUS:

T, =T, = (2.9)
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T, =[Smax]-[Smin] =T, +T

Dnp dnp!
a TaKke Smin > [5/77/'/7] n Smax < [Smax] (210)

roe Tom Tapp —3HAYEHWS! [IOMYCKOB Bana W OTBEPCTUS, MPUHSATbIE ANS
Mocafiku.

Mocazka c 3a30poM BbibMpaeTcs B MepBylo odepelb U3 psaa npea-
NOYTUTENBHBIX NOCagoK. Mpn BbIGOpe NOCaAKN UCMONb3YIOT METOA aHasno-
roB U peKOMeHAauUMKn NMo NPUMEHEHUIO NOCaAoK. Mpon3BOAMTCA NPOBEpKA
COOTBETCTBUS NOCaAKM 3aAaHHbIM TpeboBaHuaM no ycrosuio (2.10).

2.2. NMocapku Cc HaTAromM

2.2.1. PekoMeHaaummn ans npuMeHeHns

[ns obpa3oBaHnsa NOCaZlOK C HAaTAroM B CUCTEMe OTBEpCTUS Npu-
MEHSIIOTCS MOJSi AOMYCKOB BasfioB C OCHOBHBIMW OTKJIOHEHMSIMM B Avana-
30He OT p A0 z¢. Ha puc. 2.8 npuBedeHO B3aMMHOE pacrofiokeHue
Hanbosiee YacTo NPUMEHSIEMbIX COYETAHMI MoNel AONYCKOB BasoB M OC-
HOBHOro 0TBepcTusi 6e3 yyeTa HOMepa KBanuTeTa, U MoKasaHbl npeaesb-
Hble XapaKTEPUCTUKN CoeanHeHUI. U3 puc. 2.8 BUAHO, YeM BAMXKE K KOH-
uy andasuta 6ykBeHHOe 0603HaueHe OCHOBHOMO OTK/IOHEHMWS Bana, TeM
60nbLUMe 3HAYEHNS NPUHUMAIOT NpeaesbHble XapaKTEPUCTHKKM, TeM Honee
NJOTHON SIBNSIeTCS Nocazka.

Nmax

Nmax

Nmax

Nmax

p A

[
Nmin Nmin

Nmin
Nmin
Nmin

Nmin
Nmin

Nmax

0 0

D=d

Puc. 2.8. PacnonoxeHwe rnonein AonyckoB B NOCaAKax C HaTSrom
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MNMocagku C HaTAroM NPUMEHAIOTCA AN8 nepefayn coegvHeHueMm
KPYTSLLEro MOMEHTa M OCEBOW CWJIbl, KakK NpaBusio, 6e3 AONOMHUTENBHOMO
kpenneHusi. MNpu nepegaye oveHb HOMbLINX MOMEHTOB M 0CO60 TSHKEMBIX
ycnosusx paboTbl (yaapax, 3HaKomepeMeHHbIX Harpyskax), coeavHeHue
[IONOSIHUTENBHO KpenaT WTudTamm, BUHTaMK, wnoHkamu. ECAM npeay-
cMaTpuBaeT ans pasmepos oT 1 go 500 MM 13 pekoMeHAOBaHHLIX noca-
[OK C cucTeMe oTBepcTusl U 6 B cucTeMe Bana. PekoMeHayeMble nocagku
MOryT 6bITb pa3aeneHbl Ha TpY rpynnbl.

Mocankn H/p, P/h — <«ierkoripeccossie». XapaKTepusyloTcs
MUHWManbHbIM FapaHTMPOBaHHbLIM HAaTAroM, TPebyloT AN CoefMHeHMs
He6OsbLUMX OCEBBIX YCUAMI U NPUMEHSIIOTCS A COEANHEHUS] TOHKOCTEH-
HbIX AeTanei Manoi NPOYHOCTM, AN LEHTPUPOBAHMUSI TSXKENO Harpy>KeH-
HbIX UM BbICTPOBPALLAOLLMXCS KpyMHOrabapuUTHbIX AeTanei (C AonoHK-
TeNbHbIM KpenneHueM). YCTaHOBMEeHbl B Havbonee TOYHbIX KBanuTeTax
(Banbl 4-6-ro, 0TBEPCTUS 5—7-T0 KBANUTETOB).

Mocaakn H7/p6 v P7/h6 (pyc. 2.9) aBnatoTca NpeanoYTUTENbHbI-
MU AN JaHHOro Tuna nocaaok. MpumMepsl: KnanaHHble ceana B rHésgax npu
paboTe B yCIoBUSIX BUOpaLMii, BTY/IKM U KOMbL@ B KOPMycaX, YNOTHATENb-
Hble KOJbLia Ha Banax Ans humKcaumm nonoXKeHust BHyTPEHHEro Kosnblia noa-
LUMMHUKA KayeHus, 3ybuaTble Koneca Ha Banax pefyKTopos.

Puc. 2.9. Mocagkn ¢ MUHMManNbHLIMW rapaHTMPOBaHHLIMU HaTsIramu
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MocaakM NOBbILEHHON TOUHOCTU H6/p5 v P6/h5 (Mcnonb3yroTes
peaKo) NPUMEHSIOTCS B COEANHEHMSIX BbICOKON TOYHOCTM, KOrAa Heaony-
CTUMbI 3HauuTesbHble KonebaHWsi HaTsAroB, HanpuMep ANs COeAMHEHWI
TOHKOCTEHHBIX Ierko MOBPEXAAaeMblX BTYMIOK NPU OTHOCUTENBHO Hebosb-
LUMX ANUHAX.

MNepexoaHble nocagkn H5/n4 n N5/h4 UMeloT TO Xe 3HayeHue,
YTO M NErkonpeccoBble NOCaAKM U MPUMEHSIIOTCS B 0CO60 TOYHBIX coeaun-
HeHuAX.

Nocankw H/r, H/s, H/t R/h, S/h, T/h — «npeccosbie cpes-
HME». XapaKTepu3yloTCS YMepeHHbIMW FapaHTUPOBaHHbIMW HaTAramu B
npepenax (0,0002 — 0,0006) d,, obecneunBaloWmmMm nepegadvy Harpysok
cpenHei BennMumnHbl 6€3 AONONHUTENBLHOMO KpenaeHus. B HeKOTopbIX cny-
Yyasix, Koraa npuMeHeHue nocajok ¢ 60IbLIMMM HaTAraMM HeAOCTYMHO NO
YC/TOBMIO NPOYHOCTM AeTanein, Nocaaky AaHHOW rpynbl NPUMEHSIOTCS U B
CoeIMHEHNAX, BOCMPUHUMAIOLLNX TSKENbIE Harpysku, HO C AOMOSHUTENb-
HbIM KpenneHuneM. Mocaaku H/r 1 R/h ¢ HaTAramum cpeaHein BeNUYMHBI
XapaKTepU3YIoTCS, Kak NpaBusio, HanMumeM ynpyrux aedopmaumin coeau-
HAEMbIX AeTanei. YCTaHOBMEHbI ANS1 OTHOCUMTENbHO BbICOKMX TOYHOCTEW
petanei (Banbl 5-7-ro, oTBepCTUSl 6 -7-ro KBasMTETOB) M 0BObIYHO He Tpe-
6YI0T NpeABapUTESIbHON COPTUPOBKK AeTanei no pasmepam nepes cbop-
koi. Cbopka CoeAMHEHWIN BO3MOXHa KaK MOA MPeccoM, Tak U Crocobom
TepMuyeckmnx aedopmaumii. B nocagkax 3Tol rpynnbl AOMYCK OTBEPCTUS
NPUHUMAIOT 06bIYHO Ha OAMH KBanuTeT rpybee, yem Bana.

MpeanoyTUTENbHLIMU B 3TOW Fpynne SBNSOTCS nocagku H7/ré
n H7/s6 (puc. 2.10). MNpumepbl: BTYNKM MOALMMHUKOB CKOMBXEHUS B
rHé3gax npu TSHXKENLIX U YAApHBIX Harpy3kax — B KpbllKe Kopryca nHeB-
MaTUYECKON MaLUMHKN ANSt CBEPSIEHWS, B FOSIOBKE LWATyHa KOMMpPeccopa,
B 3ybuaTblX Konécax Ha Bafax KOpOBOK CKOPOCTEM, LUECTEPHS Ha Bany
MaCnsiHOro Hacoca TPaKTOPHOrO C AOMOSIHUTENbHBIM KPEMsIeHUEM LLUMOH-
KO, YepBsYHOE KONeco Ha Bany peaykTopa (KpernsieHne LWNOHKOM).
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Puc. 2.10. MpuMeHeHWe «NPeCccoBbIX CPEAHMX» MOCAAOK MOBBILIEHHON TOYHOCTU

Mocagky MOBbILEHHON TOYHOCTU H6/r5, H6/55 NpUMEHSIOTCS
ANS1 TOYHbIX COeAMHEHMI, TPebyloWwmX AOCTaTOYHON MpoYHOCTU 6e3 fo-
NOSTHUTENBbHOrO KpenaeHus Npu HeaonyCTUMMOCTU 3HaUUTeNbHbIX koneba-
HWUI HaTSAroB, HanpuMep ANs BTY/IOK Ha Bafax 3MeKTPOMallWH, YNOPHbIX
[AMCKOB Ha poTopax TypbuH u ap.

Mocapkn H/mn, H/x, H/z n U/h — «rpeccosBbie TsXKE/bIE.
XapakTepusyoTcs 60nbluMMKM  rapaHTMPOBaHHbIMKM HaTarammn (0,001 —
0,002) d, v 3HauuTenbHblM ero konebaHueM. MNpeaHasHaveHbl Ans co-
€UHEHWUI, Ha KOTOpbIE BO3ENCTBYIOT TSXKENbIE, B TOM UYNC/E U ANHAMU-
yeckue Harpysku. Mocagku 3Tol rpynnbl 06bIYHO HE paccuuTbiBatoT. Pe-
KOMEHAYETCS OMbITHasl NMpoBepka Ha3Ha4YeHHbIX NMOcagoK. [ns yMeHblue-
HUS1 KonebaHusi NpeaenbHbIX HATArOB WUCMOSb3YIOT COPTUPOBKY AeTanel
no AENCTBUTENbHLIM pa3MepaM U CENeKTUBHYIO cHopky. MpuMeHsoTCS,
KaK npaBwiio, 6e3 AOMNONHUTENBHOTO KPEryieHUsl COeANHAEMbIX AeTaneu.
Mpu cTonb 60MbWMX HaTArax BO3HMKAKOT B OCHOBHOM YyMpyronjactuye-
ckne pedopmaummn. ECAMN B cucteme oTBepCTMS NpeaycMaTpmBaeT 4 no-
cafkv 3ToW rpynnbl: H7/u7, H8/u8, H8/x8, H8/z8 (puc. 2.11).
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Konmaxmueie Cmynuua
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Puc. 2.11. Nocaaka ¢ 60MbWMM rapaHTUPOBAHHBIM HATAMOM

Mocagkn H7/uz, H8/u8, US/h7 nonyumnn Hanbonbluee npume-

HEHME M3 uncna TSHKENbIX MPEeCcCcoBbIX MOCAA0K, B 0COBEHHOCTM nocaaka
H8/u8 (puc. 2.12). lMpuMepbl: OUCKOBbIE W Tapenb4yaTble HECbEMHbIE
My(dTbl Ha KOHLAX BasjioB, BarOHHble Koneca Ha ocsix, 6ypTbl Ha Banax,
BTy/IKa MOBOPOTHOrO Kynaka TPaKTopa, KOPOTKME BTYNKM B CTynMuax
3ybuyaTbix konéc. Mocagkn H8/x8 n H8/z8 npuMeHsIOTCA B COeAMHEHUSIX,
NOABEPXXEHHLIX MEPEMEHHbIM Harpy3kaM, yaapam u BubpaumsM, n ans
[eTaneit, gonyckawolwmx 6onbluMe HanpskeHust MaTepuana. lNpumepsi:
KOHTaKTHblE KOJSlbLl@a Ha M30M18UMM B MasnblX U CPeAHUX 3NEKTPUYECKUX
AWKMHax, BTY/IKM Ha Banax 3KCLEHTPUKOBOrO Mpecca, MeTasnsiokepamu-
yeckasl BTy/IKa B KOpryce CLEeneHusl TpakTopa, coeiMHeHne 6e3pébep-
HOro KparnoBOro kosieca C BasioM M TAMM C KOSbLIOM YHUBEPCANbHOMO pe-
Bepca B rpy30MoAbEMHbIX MallMHaX, COEAVHEHUS CTallbHbIX AeTanen c

neTanaMmm m3 NIErknx cniasoB M naacTMacc.
LS
N
L
& W///
% S\ NANANARAAN

~ H
% L\W
Puc. 2.12. Tspxkenble npeccoBble NoCaaku
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2.2.2. PacueT 1 BbI6Op NOCaAOK C HAaTArom

Pacuét npoBoanuTCa ANs 3aAaHHbIX 3KCNJTyaTaUMOHHbIX NapaMeTpoB
B BUAe: AEMCTBYIOLEN Harpy3ku Ha coeamHeHune oceBoi R, nnm kpyts-
Liero MoMeHTa M,,; reoMeTpUYecK1X NapamMmeTpoB COeANHEHNS — AnnHI |,
HOMWMHanNbHOro AnameTpa coefuHeHus d,. BHYTpEeHHero auvameTpa ny-
cToTenoro Bana d;, Hapy>XHOro pasmepa oTBepcTus d,, a Takke Mapok
MaTepu1asioB COMpsiraeMblX AeTaneu.

Mocagka ¢ HaTaroM aomkHa obecneynBaTb MPOYHOCTb COeAMHe-
HUSI: MPU MWHUMANIbHOM HaTdre noj AeNCTBMEM BHELUHMX Harpysok
JO/MKHA COXPaHATbCS OTHOCKUTENbHAash HEMOABUMXXHOCTb COMpsiraeMblX Ae-
Tanei, a NpuM MakCcMManbHOM HaTsare MpW 3anpeccoBKe He AOMKHO 6biTb
nnacTuyeckux aecdopmauuii B Matepuane getanen. icxoas us atux ycno-
BWIA, paccyMTbIBalOT NpeaesnbHO AOMYCTUMbIE HATArM, NO KOTOPLIM Bblby-
paloT CTaHAAPTHYIO NocazkKy.

Mo 3apaHHOM BenNMUMHE KPYTALLEro MoMeHTa My, u pasmepam co-
eMHEHNs OrnpefenseTcs MUHUManbHoe yaenbHoe aasneHue (H/M?) Ha
KOHTaKTHbIX MOBEPXHOCTAX COEANHEHUS:

b } e
min 2
z-dl -l f
roe f — koadduumeHT TpeHus onpeaensieTcs B 3aBUMCUMOCTM OT MaTepua-
NOB conpsraeMblx aetanei (Tabn. 2.3).
OnpepensieTcs HeobxoanMas BeNMUMHA HAUMEHBbLLErO pacqéTHO-
ro Hatsara:

, (2.11)

C C
n = [)min ]dH.c. |+ =2 ’ (2.12)
El EZ
roe E;,E, — Moaynu ynpyroctu MaTepuasnoB OXBaTbiBAEMOW M OXBaTbIBa-
towwei aetanen (tabn. 2.4);
Ci, C; — ko3(pULUMeHT JIiMe Anst OXBaTbiBAEMOW M OXBaTblBato-
LWwei aetaneil, onpeaensieMble no gopmynam:

2 2
1+ ddl 1+ d(;‘
Cl :%_/’ll; C2 :#_/’QI (213)
1-| 1—| Tne
dH.L‘. d2

roe [y, M, — ko3duumeHTbl lMyaccoHa MaTepuana OXBaTbiBAEMOW W
oxBaTblBatoleln aetanen (Tabn. 2.4);

62



d; — BHYTPEeHHWIN AnaMeTp oxBaTblBaeMoi AeTanu. Ecnm Ban cnnoww-
Hol, d;=0;
d> — HapyXHbll OuvaMeTp oOxBaTbiBalowel aeTanu. Ecnu

d
mod, — oo, —< — 0. ECM nocazika ¢ HaTAroM npuMeHsieTcs
2
QNS CONPSHKEHNS 3yB4aToro Koneca C BanoM, To d, — AMaMETP OKPYXXHOCTU
BMaAvH 3y64aToro BEHLa 1 onpeaenseTca no hopMynaM, Mm:
d, =d —3m, npu mpo 0,5 mm;
d, =d —2,7m npu m cebiwe 0,5 A0 0,9 MM; (2.14)

d,>>d

H.c?

d, =d —2,5m, npu m cBbiwe 0,9 MM,
roe d — avameTp AennTenbHOM OKPYXXHOCTM 3y64yaToro BeHUa, MM:

d =mz (2.15)
rae m — mMoaynb 3ybyaToro Koseca, MM.

[ns 3ybyaToro Koneca co CTynuuen 3a d> MPUHUMAETCS! HapY>XHbIN
AMaMeTp CTynuubl; Ans Koneca 6e3 cTynuubl, UMEIOLEro BbITOYKU U OT-
BEPCTUSI obneryeHusi, d> — AMaMeTp BOOBpaXKaeMol OKPYXXHOCTW, Kaca-
TesIbHOM K OTBEPCTUSIM 06/1ErYeHMsI CO CTOPOHbI NMOCAA0YHOMO OTBEPCTUS.

PaccunTbiBaeTCS BENMYMHA MUHUMANbHO JOMYCTMMOro HaTsra, T.e.
HaTsra, KoTopblii obecrieunBan 6bl OTCYTCTBUE CMELLEHMSI COMpsiraeMbixX
[eTanev noa AencTBUMEM BHELIHUX Harpy3oK. YUuTbiBasi, YTO Cpe3 U cMs-
TUE MUKPOHEPOBHOCTEN MpW 3aMpeccoBKe NPOUCXOANUT NpUMepHo Ha 60%
OT BbICOTbI MUKPOHEPOBHOCTEN NO napameTpy R,, HaTar onpeaensieTcs no
dopmyne:

[\Imin } Nmin +06-2- (RzD + de) ~ Nmin +5(RaD + Rad)' (2.16)

roe R.,p W R,; — NapaMeTpbl LLIEPOXOBATOCTU OXBaTbiBaloLleln (0TBEpCTUSA)
1 oxBaTblBaeMol (Bana) aetaneit, MkM (Tabn. 2.6).

PaccunTtbiBaeTCcd MakcuManibHO [ONYCTUMOE YAesNbHOEe [aBlieHune
[)max _+ Np1 KOTOPOM OTCYTCTBYET NJjiaCTUHECKasn n,eq)opMame Ha KOH-

TaKTHbIX MOBEPXHOCTAX netanei. B kauectBe [)max_ NPUHNMAETCA

HanMeHbLlee n3 3Haquvu7| HaubonbLuero YAENbHOIO AaB/ieEHNA ANna OXBa-
TbIBAEMOWN p; N OXBaTbIBalOLWEW p, AETaNEN:
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2

d,

P, =058:0,,|1-| - ; (2.17)
2
dH.C.
p,=058-0,,-|1-| —=| |, (2.18)
d2
roe o-ml’GmZ_ npeaenbl TeEKy4eCtn MaTepuanon 0XBaTbIBAEMON N OXBa-

TbiBalOLLEN AeTanei, COOTBETCTBEHHO (Tabn. 2.5).
Mcxoas 13 ycnoBusi NPOYHOCTM AeTanelt coeamMHeHns npu cbopke,
onpefensieTcs BennunHa Hanbonbluero pacy4éTHOro Hatara:

! Cl CZ
Nmax = [)max ]du.c. =t = | (2.19)
El E2
MakcmManbHO D,OHYCTMMHm HaTar B COEAMHEHUUN OMPEAENAETCA C
y48TOM NONPaBOK Ha CMSTUE U CPe3 MUKPOHEPOBHOCTEIA:

[\Imax } Nmax + 5(RaD + Rad) ' (220)
ﬂJ’IFI Bbl60pa nocaaku HGOﬁXOﬂVIMO BbINO/THEHNUE CneayrLWnX ycno-
BUM NPOYHOCTN COEANHEHUA:

Nmin > [‘Iminﬂ (221)

Nmax S [‘Imax E
rae Ny, Nz — NpefenbHble HaTArM CTaHaapTHOM nocaaku.

B nepBylo oyepeab paccMaTpuBAETCsl paf NpeanoyTUTENbHbIX Mo-

. H7 H7 H7
CaAoK C rapaHTMPOBaHHbIM HAaTArOM: —— :

p6’ r6’ s6

Ecnv maTepuan oxBaTbiBatollel feTanu obnagaeT OTHOCUTENBHO
HEBbICOKOM NMPOYHOCTbLIO (BPOH3a, NaTyHb), U PAaCYETHOE 3HAYEHUE [Nl
nosly4aeTcs ManbiM, TO YC/I0BME MOXET 6biTb He BLIMNOIHEHO, TOraa Mo-
XET 6bITb NpUMEHeHa bnvxalluas CTaHgapTHas rnocadka. B aToM cryyae
OHa 6yaeT OCyLeCTBNSATLCA C MiacTuyeckon aecdopMaumein oxsBaTbiBalo-
wei aetanun. Ecim xe nnactmyeckas aecdopmaumst HegonycTuMa, To BMe-
CTO NOCAAKM C HATAMOM MOXHO MCMOMb30BaTh GMXKaMLWy0 Nocagky U3
yucna NepexoaHbIX; B 3TOM C/lyyae B3avMHasi HEMOABWKHOCTb conpsirae-
MbIX AeTanen Ao/mkHa bbiTb obecrieveHa 3aBasibLOBKON UK 3a4eKaHKOM.
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2.3. MNocaaku nepexoaHble

2.3.1. PekoMeHaaummn ans npuMeHeHus

[ns obpa3oBaHus MOCAAOK C 3a30pOM B CUCTEME OTBEPCTUS
NPUMEHSAOTCS MO AOMYCKOB BafOB C OCHOBHBLIMW OTK/IOHEHUSMU B Aua-
nasoHe oT @ Ao A. Ha puc. 2.13 npvBeaeHO B3auMMHOE pacrnonoXeHue
Hanbonee YacTo MPUMEHSIEMbIX COYETaHWUI MONEN AOMYCKOB BasoB U OC-
HOBHOro 0TBepcTus 6e3 yyeTa HOMepa KBanuTeTa, U MOKasaHbl npeaesb-
Hbl€ XapaKTEPUCTUKN COEANHEHW.

Nmax
Smax

Smax

Nmax
Nmax

Smax
o o}
Smax
—>
-
=]
>
o

Nmax

Puc. 2.13. PacrnionoxxeHue nosel OnycKoB B NEPEXOAHbIX Nocaakax

M3 puc. 2.13 BMaHO, UTO YeM Hnmxe K Hadany andasuta HyksBeH-
Hoe 0603HayeHne OCHOBHOMO OTKIOHEHMWSI Bana, TeM OOsblUME 3HaYeHUs
NPUHMMAIOT NpefenbHble HaTSArM, B TO BPEMSI KaK Be/IMYMHA MaKcMMasib-
HOro 3a30pa B MOCaAKe YMeHblUaeTcs, TeM 6oniee NIOTHOW CTaHOBUTCS!
nocagka.

MepexoaHble nocaakyn obecneumBaloT NErKOCTb COOPKM U pas-
60OpKN HEMOABUXHBIX COEAMHEHWUI MpPU BbICOKOW TOYHOCTM LIEHTPUPOBa-
Husl. TMocafkn XapaKTepu3yrTCs BO3MOXHOCTbIO MOSIBIEHUSI B COMpsKe-
HMM KaK 3a30pOB, TaK M HaTAroB. BennMumHa MakcMManbHOrO HaTsra 3Ha-
UYATENBbHO MEHbLUE, YEM Y HEMOABMXKHbLIX MOCaAoK, M cbopka Aetanei
06bI4HO BO3MOXKHA C MOMOLLbIO MONOTKa. Hanbonblimnii BO3MOXHbIN 3a30p
B COEAVMHEHUM TaKXe HEBENWK, OH He yXyAllaeT 3aMeTHO LieHTpupoBa-
Hve. HenoaBWXXHOCTb COEAMHEHWUS AOCTUIaeTCs LOMONHUTENbHBIM Kpen-
NEHVEM C NMOMOLLbIO LWMOHOK, WTUATOB U APYrUX BUAOB KpenneHui. Me-
pexofHble MocagkW OYeHb YYBCTBUTENbHbI K M3MEPEHUIO HaTara v 3a3o-
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pa, NO3TOMY MpefyCMOTPeHbl TOMbKO B TOYHbIX KBanuTeTax (4—7), npu-
YéM TOYHOCTb Bana AO/MKHa ObITb HAa OAWMH KBAMTET Bbie TOYHOCTU OT-
BepcTus (puc. 2.14).

-
\ S , | I
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Puc. 2.14. MNpuMeHeHne nepexoAHbIX NOCaAoK
Tabnuua 2.1

CooTHoLLEeHMe 3a30poB U HaTAros, %, B NepexoAHbIX nocagkax

Bua coeanHeHuns H7/n6 H7/m6 H7/k6 H7/js6
% HaTara 99 80 37 1
% 3a3opa 1 20 63 99

Mocapkn H/j; J./h — «riotHbie». Qns 3TuX nocagok 6onee
BEpOSITHO MOJslyYeHVe 3a3opa. NOTHble MoCafKM MPUMEHSIIOTCS B TOM
Cflyyae, ecnv npu LEHTPUPOBaHWKM [AeTanen AonyckaloTcs Hebosblune
3a30pbl unu TpebyeTtcs obecneuntb NErkyto cOopky, Npu HeobxoaMMOCTH
B YaCTbiX c60pkax M pa3bopkax, HanpuMmep Ans CMEHHbIX AeTanei. ITu
nocagky NPUMEHSIIOT B3aMeH HanpsiKEHHbIX (CM. HUXE) MpU OTHOCUTENb-
HO 6ofblel AfIMHEe coeamHeHus (CBbile TPEX - YETbIPEX AMAMETPOB).
CbopoyHble eauHuUbl, 06pa3oBaHHble AETansiMW, COEAMHSIEMbIMM MO
NAOTHOW MocafKe, 06bIYHO NIME0 HEMOABWXXHbI, MO0 MepemMeLlarTcs C
Masioii CKOpOCTbIO NMpu HeBOosbLUOW Macce AeTanen. B oTAenbHbIX Criydasx
3TV NOCAAKN MPUMEHSIOT ANS MOTHLIX NOABMXKHBIX COEAMHEHMIA, Koraa
[EeTanu JO/MKHbI nepeMeLlaTbCsl OTHOCUTENBHO Apyr Apyra 6e3 owyTnMo-
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ro kayenusi (Npy 3ToM HeobxoauM noabop AeTanei no pasMepy, UCKIIO-
YatolLmiA HaTsr).

Mocagku H7/j6, Js7/h6 — npeanovtuTensHole (puc. 2.15). Uc-
Nosib3yeTcs B CMEHHbIX 3ybuaTtbix KoMécax Ha Banax, CbEMHbIX LWKMBAX U
MycdTax M T.4. Mocagku NoBbILEHHOW TOYHOCTU H6/7.5, J; 6/h5: noawmn-
HUKOBbIW LUT B CTAHWHE NEKTPUYECKMX MALUMH BbICOKOW TOYHOCTU, KO-
HyCHasl BTY/IKa B MOALUMMHUKE nepeaHein 6abku ToKapHbIX CTaHKOB, MO-
ABWKHasi NMWHOMb 3aaHel 6abku TokapHbIX cTaHkoB (C nogbopom). MMo-
CaZlkn MOHMXXEHHON TouHocTn H8/j.7 , J.8/h7: LeHTpUpoBaHUe nepeaHemn
KPbILKM 3EKTPOMALLUMHBLI B KOPMyCe, LIEHTPUPYIOLLME 3NIEMEHTHI MONY-

MydT.

|

4t

\\@

RN

Puc.2.15. MpeanoyTuTenbHble NepexoaHble Nocaaku

Mocapkn H/k; K/h — «HanpsxérHpie». Hanbonee xapakrep-
HbI/i U NMPUMEHSIEMbIV TUM NEPEXOAHbLIX NOcaZoK. BeposTHOCTM nonyyeHus
HaTAroB 1 3a30p0B B COEAMHEHUM NMPUMEPHO OAMHaKoBble. OaHaKo U3-3a
BIIMSIHWSI OTKIIOHEHWUI (DOPMbI, 0CO6EHHO NMPU GONbLUOKA ANMHE COeAMHE-
Hus1 (CBblwe ABYX-TPEX AMaMETPOB), 3a30pbl B 6OMBLIMHCTBE Cly4aeB He
owywatotcs. Cbopka M paspaboTka npou3BoauTCs 6e3 3HaUUTENbHbIX
YCUNWIA, HanpuMep, NpyM MOMOLUM PYYHbIX MONOTKOB. HebonbLiol HaTsr,
Mosly4arolwmnincs B GONbLUMHCTBE COEAMHEHWI, AOCTAaTOYEH ANS LEHTpU-
pOBaHUS AeTanen v npeaoTBPaALLEHUS] MX BUEPaLMiA B MOABMXKHbBIX y3/1ax
Mpv BpaLLEHMN CO CPEAHUMU CKOPOCTSIMMU.
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Mocankn H7/k6, K7/h6 — npeanouTtutenbHee (puc. 2.16), uc-
Nosb3yloTca B 3ybuaTbix KONEcax Ha Banax peayKToOpoB CTaHKOB U ApYrux
MaLUWH, LWKUBaX, Max0BMKaxX, pbl4arax U Hepa3bEMHbIX IKCLEHTPUKaX Ha
Banax.
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Puc. 2.16. nepexofHble Nocagku € OrpaHUYEHHbIM NMPUMEHEHNEM

Mocaaky MOBbIWEHHOW TOYHOCTU H6/k5, K6/h5 WMEKoT orpaHu-
YeHHOe TMpPUMEHEHWE B OTBETCTBEHHbIX COEAMHEHMSIX, BbICOKOTOUHbIX
npubopax (nopuHeBor naney B 606bIlLIKaX MOPLIHSA, LWECTEPHU Ha Bany
OTCYETHOMO YCTPOMCTBA B CTaHKax).

Mocagky MOHWXXEHHOW TouHOoCTU HE/k7, K8/h7 — NMpuUMeHSIoTCS
NPV MOHWMKEHHbIX TPEBOBaHMUSX K TOYHOCTU, B YACTHOCTU, B TPAKTOPHOM,
LAOPOXHOM, XMMUYECKOM, CEIbCKOX03AMCTBEHHOM MaLLMHOCTPOEHUM.

Mocanxkn H/m, M/h — «tyrme». ObecneumBaloT npeunmylle-
CTBEHHO HaTar. BeposTHOCTb monyyeHns 3a30poB (HeOOsbLIMX) OTHOCK-
TenbHo Mana (okono 5%). 3T 3a30pbl, Kak NpaBKO, HE OLWWYLLAKOTCA 3a
CYET OTKNOHEHUS HOPMbl, 0COBEHHO NPU YBENUYEHHbIX ANNHAX CoeMHe-
Husi. Tyrne nocagkv NPUMEHSIOTCS ANS HEMOABUXKHBIX COEAMHEHWI AeTa-
nei Ha BbICTPoBpaLLAIOLLIMXCA Banax C AOMNOMHUTENbHBIM KPEMIEHUEM UMK
6e3 Hero (Mpu Manbix Harpy3skax u 60nblNX AfIMHaxX coeanHenus). [Mpu-
MEHSIOTCS M B3aMeH 6oriee NpoYHbIX nocagok (Tvna rnyxux) npu yBenu-
YeHHbIX AIMHaxX coeuHeHus (cBblwe 1.5-2 anameTpoB) unu Koraa Hepo-
nyctumbl 6onblwmne aedopmMaummn getanen (coeamHeHUe TOHKOCTEHHBbIX
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BTY/IOK C Banamu). PekomeHayemble nocagkn — H5/m4, H6/m5, H7/mé6,
H8/m7 (puc. 2.17), NpeanoyTUTeNbHbIX HET.

unu

) H7
@/2m6
HE
@12 P

Puc. 2.17. MNepexoaHble NOCaAKuN «Tyrne» n «rnyxue»

Mocagkn H7/m6, M7/h6 ncnonb3ytoTcs B 3ybuaTbiX KOnécax Ha
Banax pefyKTopoB, MOCaAKM WTUQTOB, NOCaaKM AeTanei Ha KoHew Basna
3M1EeKTPOMaLUMH, MOAWMMHMKOBBIE LWWTKM B KOpMycax 3MeKTPOMalUuH,
TOHKOCTEHHbIE BTY/IKM M Ap. ocafku NOBbLILWEHHON TOYHOCTU H6/m5,
M6/h5 — nopliHeBble Manblbl B 606bIlKax MOPLIHEN KOMMPECCOPOB,
BTyNKa uKkcaTopa B KOpNycax CTaHOYHbIX npucnocobnexnii (6es gonon-
HUTENbHOro KpenseHus). MNMocaaku NOHWKEHHOW ToYHocTM H8/m7, M8/h7
— coeanHeHue 6apabaHumka c 3ybuaTbiM KOMIECOM U BTY/IKU C KOPyCOM B
OMTUKO-MeXaHU4yeckunx npubopax.

Mocapkn H/h; N/n — «rsyxmue». B 99% cnyyaeB JaloT HaTar
N aBNAOTCS Hanbonee MpoYHbIMM M3 MepexoaHbiX Mocagok. ABASOTCA
Hanbonee NPOYHbIMU U3 NEepPeXoaHbIX NOcaaoK. Mpu CrOKOMHbIX YCIOBUSIX
paboTbl MOryT nMepeAaBaTb YCWINS M MOMEHTbI CpefHel BennyuHbl 6e3
JIONOSTHUTENIBHOIO KpEensieHust coeamHeHnid. ns cbopku u pasbopku ae-
Tanei TpebyeTcs 3HAaUMTENbHOE YCUINE: MPUMEHSIIOTCS NPEeCChl, pacrpec-
COBOYHbIE NpUCNocobnenusl, UHoraa Tepmmuyeckne mMetoabl cbopkun. Pas-
6opka COeAMHEHWII MPOM3BOAMTCS peako, O6bIMHO TOSIbKO MpU Kanu-
TanbHOM peMOHTe. M3 ueTbipéx peKOMeHAOBaHHbIX nocagok — H5/n4,
H6/n5, H7/n6, H8/n7 — npeanoututensHas H7/n6 (pvc. 2.18). MNpumeHs-
I0TCS ANS LUEHTPUPOBaHMS AeTanel B HEMOABMXXHBLIX COEAMHEHUSIX, nepe-
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Aalowwmx 6onbluMe ycunusi, Npyu Hanuumm Bubpaumii 1 yaapos (c gonon-
HUTENbHLIM KPErIeHneM).

H7

Puc. 2.18. MepexoaHas nocaaka «rinyxas»

Mocagkun H7/n6, N7/h6 NPUMEHSIOTCA B TSHKENO HArpyXeHHbIX
3ybuaTtbix konécax, MydTax UM B APYruX AeTansx Ha Banax, 3ybuatble
Kosieca Ha Baniax KOBOYHbIX MalMH U Ap. Mocaaky MOBbILLEHHOW TOYHO-
ctu H6/n5, N6/h5 — nopluHeBoW Nanew B 606bilIKax NOpPLIHS TPaKTOPHOro
AaBuraTens. Mocagka NoHWXeHHOW TouyHocTu H8/n7, N8/h7 — rpyHabyKcbl
B KOpMycax CasflbHUKOB, LUMIMHAPOBLIA CTakaH 30/10THWMKa B Kopryce na-
poBoVi 1 ap.

2.3.2. PacueT 1 BbIGOp NnepexoaHbIX Nocagok

Bbi6op nepexoaHo Nocaaku onpeaenseTcs TpebyemMoin ToUYHO-
CTblO LIEHTPUPOBAHUSI U NErKOCTbIO COOpKU-pa3bopku coeanHeHus. Tou-
HOCTb LIEHTPMPOBAHWUA 3aAaeTcs BeNWUMHON paamanbHoro 6uenus Fr
BTYJIKM Ha Basly, BO3HMKAIOLLErO Npu 3a30pe U OAHOCTOPOHHEM CMELLEeHUM
Bana B oTBepcTun. K TOMy e paauanbHoe 6ueHne 6yayT yBenuumBaTb
MOrpeLHOCTM (DOPMbl M PacroNOXEHUs] COMPSiIraeMbIX MOBEPXHOCTEN,
CMSITUE MMKPOHEPOBHOCTEW, M3HOC AeTanelt Npu MOBTOPHbIX COOpKax-
pa3bopkax. C y4eToM 3TUX (hakTOpOB HaMbONbLUMI AONYCTUMBIA 3a30p B
COEAMHEHWN OMpedensieTcs C MCNonb3oBaHueM KoadduumeHTa 3anaca
TouHocTU k,=(2...3) npu peakoit pasbopke coeamHeHnust n k.=(2...3) npu
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YacTon pasbopke U CO0pKe COEAMHEHMSI U BLICOKMX TPeBGOBaHUSAX K TOY-

HOCTH.
E 1 F. (2.22)
max k
BbibupaeTcs nepexogHas nocagka M3 psga NpeanouTUTENbHbIX
Tak, YTOObI CTaHD,apTHbIﬁ HaVI6OJ'IbLIJVIl‘;I 3a30p HE npesbillan npeaenbHo

AOMNYCTUMOE 3HaYeHUE:
Smax < Bmax_ (2.23)

Mpwn Bbl60pe nepexo,clHon nocagkun UCNonb3yeTcda METOA aHa/loros
M pekoMeHaaumMu no npuMeHeHuto Nocagok. PaccunTbiBalOTCS BEPOSITHO-
CTWN MONYyY€HUA 3a30p0OB N HATAroB B HEPEXO,EIHOVI nocagke. [na storo
BbIHNCNAKTCA CpEAHEE KBAaAPATUYECKOE OTKJIOHEHUE HATAra (3a30pa):

oy :%-,/TD 4Td ? (2.24)

rae 7p, 7,- BONYCKM OTBEPCTUSA M Bana, COOTBETCTBEHHO.
OnpegensieTcs npeaen UHTErpupoBaHn:

1=—=L, (2.25)

roe N, — cpeaHwit HaTar B nocaake, N,= N o = S .
2

OnpegenseTcs 3HadeHue QyHKUMM Jlannaca Ans nosy4eHHOro 3Hade-
HWS Z NO Tabn. 2.7 OyHkumsa O(z) — HeveTHas, nostomy O(-z)=-P(z).
PaccunTblBaeTCS BEPOATHOCTb 3a30pa U BEPOSATHOCTb HaTsra:

P, =0.5-2(2); (2.26)

P, =0.5+®(2). (2.27)
OnpeaensitoTcs NPOLEHTbI 3a30POB U HATSArOB:

P =100%- P;; (2.28)

P, =100%- P, . (2.29)
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2.4. CnpaBou4Hble Tabnuubl

Tabnuua 2.2

[nHamuyeckas BA3KOCTb Macna npu 50 °C

Tvn Macna Mapka [nHamMnyeckas BA3KOCTb |,
x107% H/(c'M?)
o, MN-5A (BenocuT) 3,6—-4,5
Sz 5 oY N-8A (BazenuHosoe) 54-7,2
2 < 5 ® T CenapatopHoe J1 54-9
MpubopHoe MBI 58-72
N-12K U-12) 9-12,6
i CenapatopHoe T 12,6 - 15,3
g % 1-20A (M1-20) 15,3 -20,7
03 N-25A (UC-25) 21,6 — 24,2
0 N-30A (1-30) 25,2 — 29,7
g g 1-40A (M1-45) 31,5-405
O M-50A (M1-50) 42,3 -49,3
1-70A (U-65) 58,5 -67,5
o T (J1) 18 — 20,7
g 3 T30 (¥YT) 25,2 — 28,8
-z Ta6 (T) 39,6 —43,2
© Ts; (TypbopeayKkTopHoe) 49,5 -53,1
Tabnuua 2.3

3HayeHust k03pHULMEHTOB TPEHMS NPU YCTaHOBUBLUEMCS NpoLiecce
pacnpeccoBKM UM NPOBOPaYMBaHUSI Bana OTHOCUTESIbHO OTBEPCTUS

MaTepuan conpsiraembIx geTanen KoachduumeHT Tpenus
Cranb- cTanb 0,06-0,13
Cranb- 4yyryH 0,07- 0,12
Cranb — MarHueBo-anloMUHUEBbIE CraBbl 0,03- 0,05
Cranb — naTyHb 0,05-0,1
Cranb nnacTMacchbl 0,15-0,25

Tabnuua 2.4
3Hayenus E n py ana matepuanos
Matepuan E, H/m? u

CTanb 1 CTanbHoe NnThbe (1,96-2)+10" 0,3
UyryHHOE NnThe (0,74-1,05) 10" 0,25
BpoH3a O0BAHMCTas 0,84-10" 0,35
NaTyHb 0,78:10 0,38
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Mpenen TekyyectTv o, AN MaTepuasnos

Tabnuua 2.5

Matepuan MNpenen Tekyyectn o;, Mla
Cranb 08 195
Cranb 10 205
Cranb 15 225
Cranb 20 245
Cranb 25 275
£ [ Crams 30 295
o] Cranb 35 315
Cranb 40 330
Cranb 45 350
Cranb 50 370
Cranb 55 380
Cranb 60 400
J196 380
7162 490
3 J1C59-1 146
2 J1070-1 440
'} BpO®6,5-0,15 560
bpb2 1130
bpKa-1 342
Tabnuua 2.6
CpeqH;m BbICOTa MMKpOHEpOBHOCTeVI B 3aBMCMMOCTU OT AO0MNYyCKOB
Ha pa3mep
HoMWHanbHble pasmepbl, MM
Ksanutet [lo 18 | CB.18 1050 [ CB.50 n0 120 [ Cs.120 g0 500
3HayeHune Ra, MKM, He bonee
IT3 0,2 0,4 0,4 0,8
T4 0,4 0,8 0,8 1,6
IT5 0,4 0,8 1,6 1,6
IT6 0,8 1,6 1,6 3,2
177 1,6 3,2 3,2 3,2
IT8 1,6 3,2 3,2 3,2
IT9 3,2 3,2 6,3 6,3
IT10 3,2 6,3 6,3 6,3
ITi1 6,3 6,3 12,5 12,5
IT12 n IT13 12,5 12,5 25 25
IT14 n IT15 12,5 25 50 50
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3HaueHus dyHkumm Jlannaca F(t)=

Jor

Tabnuua 2.7

1

2

3

4

5

6

0,0 | 0,0000
0,1|0,0398
0,2 | 0,0793
0,30,1179
0,4 | 0,1554
0,5 0,1915
0,6 | 0,2257
0,7 | 0,2580
0,8 | 0,2881
0,9 | 0,3159
1,0|0,3413
1,10,3643
1,2 | 0,3849
1,3 0,4032
1,4 |0,4192
1,5 0,4332
1,6 | 0,4452
1,7 | 0,4554
1,8 | 0,4641
1,9 | 0,4713
2,0 | 0,4772
2,1|0,4821
2,2 | 0,4861
2,3 | 0,4893
2,4 |0,4918
2,5 | 0,4938
2,6 | 0,4953
2,7 | 0,4965
2,8 | 0,4974
2,9 | 0,4981
3,0 | 0,4986
3,5 | 0,4998
4,0 | 0,4999

0,0040
0,0438
0,0832
0,1217
0,1591
0,1950
0,2291
0,2611
0,2910
0,3186
0,3438
0,3665
0,3869
0,4049
0,4207
0,4345
0,4463
0,4564
0,4649
0,4719
0,4778
0,4826
0,4864
0,4896
0,4920
0,4940
0,4955
0,4966
0,4975
0,4982

0,0080
0,0478
0,0871
0,1255
0,1628
0,1985
0,2324
0,2642
0,2939
0,3212
0,3461
0,3686
0,3888
0,4066
0,4222
0,4357
0,4474
0,4573
0,4656
0,4726
0,4783
0,4830
0,4868
0,4898
0,4922
0,4941
0,4956
0,4967
0,4976
0,4982

0,0120
0,0517
0,0910
0,1293
0,1664
0,2019
0,2357
0,2673
0,2967
0,3238
0,3485
0,3708
0,3907
0,4082
0,4236
0,4370
0,4484
0,4582
0,4664
0,4732
0,4788
0,4834
0,4871
0,4901
0,4925
0,4943
0,4957
0,4968
0,4977
0,4983

0,0160
0,0557
0,0948
0,1331
0,1700
0,2054
0,2389
0,2703
0,2995
0,3264
0,3508
0,3729
0,3925
0,4099
0,4251
0,4382
0,4495
0,4591
0,4671
0,4738
0,4793
0,4838
0,4874
0,4904
0,4927
0,4945
0,4959
0,4969
0,4977
0,4984

0,0199
0,0596
0,0987
0,1368
0,1736
0,2088
0,2422
0,2734
0,3023
0,3289
0,3531
0,3749
0,3944
0,4115
0,4265
0,4394
0,4505
0,4599
0,4678
0,4744
0,4798
0,4842
0,4878
0,4906
0,4929
0,4946
0,4960
0,4970
0,4978
0,4984

0,0239
0,0636
0,1026
0,1406
0,1772
0,2123
0,2454
0,2764
0,3051
0,3315
0,3554
0,3770
0,3962
0,4131
0,4279
0,4406
0,4515
0,4608
0,4686
0,4750
0,4803
0,4846
0,4881
0,4909
0,4931
0,4948
0,4961
0,4971
0,4979
0,4985

0,0359
0,0753
0,1141
0,1517
0,1879
0,2224
0,2549
0,2852
0,3133
0,3389
0,3621
0,3830
0,4015
0,4177
0,4319
0,4441
0,4545
0,4633
0,4706
0,4767
0,4817
0,4857
0,4890
0,4916
0,4936
0,4952
0,4964
0,4974
0,4981
0,4986

2.5. Bonpocbl Ansi CaMonpoBepKun

2.5.1. Kakue coeanHeHuns obpasytoTcs no nocagkam € 3a30pom?
2.5.2. OxapakTepu3yiTe nNpeanoYTUTENbHbIE NOCAAKM C 3a30POM.
2.5.3. MpuBeanTe NpuMepbl COEAVHEHWUI, B KOTOPbIX MPUMEHS-

I0TCA NoCagKn C 3a30POM.

2.5.4. B yeM 3aknio4aoTCa yCnoBus Belbopa Nocaku € 3a30poM?
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2.5.5. Kakne coeamHeHunst obpasytoTcs no nocagkaM C HaTarom?

2.5.6. OxapakTepusyiTe NpeanoYTUTeNbHbIE NOCaAKM C HATSAMOM.

2.5.7. MpuBeaute npuMepbl COEAVHEHWUIA, B KOTOPbIX MPUMEHS-
IOTCS MOCAAKM C HAaTArOM.

2.5.8. B yeM 3akni04aloTCa yCroBUS NPOYHOCTU COEAUHEHUS MO
nocajke ¢ HaTarom npu Belbope 1 peanusauny Nocaakn?

2.5.9.470 Takoe nepexoaHasa nocagka? B ueM ee oTAMuMe OT no-
CafoK C 3a30pOM W HAaTArom?

2.5.10. OxapakTepu3yiTe MNpeanoyTUTENIbHbIE MEPEXOAHbIe Mo-
CaaKu.

2.5.11. Kakune coeanHeHns 0bpasytoTcs Mo nepexoaHbiM nocagkam?

2.5.12. Kak onpefensieTcs BepPOSTHOCTb MOSlyYEHUS 3a30pOB
(HaTsAroB) B nepexofHol nocaake?

2.6. NpumMepbl peieHnsn 3apayd

2.6.1. BbibpaTb NOCaaKy C 3a30pOM, €C/M 3aflaHbl HOMUHATbHBIM
pasMep coeauHennss J7 MM, NpeaensHO AOMYCTUMbIE SKCTyaTaLMoH-
Hble 3a30pbl [S,2]=35 MKM U1 [S,,,,]=10 MKM. B KOHCTpYKUMM NO nocagke
C 3a30pOM YCTaHaB/IMBAETCS Ha Ban 3ybuyaToe Koneco.

PewleHne.

OnpepensieTcs cTeneHb TOYHOCTU (KBA/IMTET) COMpsiraeMblX Ba-
na n oTBepcTusi. KBanUTET paccuMTbIBAETCS COrNlacHo opmMyne:

[Smax] = [Sminl =Ts=Tp+T4= 35— 10 = 25 (MKkM)

Pacnpepensis gonyck mocagku MOpoOBHY MEXAY BalioM U OTBEp-
CTUEM, MOJTYYNM:

Ty=T, = TES =12,5 (MKM)

3HauyeHne KBanuTeTa Bbl6MpaeTcs no Tabn. 1.1 cornacHo uucieH-
HOMY 3HauyeHuio 7, 7p M HOMUHANbLHOMY pasMepy coeauHeHus. MpuHUMa-
eTcsl 6-i KBanMTET. Ha OCHOBAHWM PEKOMEeHAaLUMii MOXHO Bbl6paTb Mo-

CaaKy B CuMCTEME OTBEPCTUA ﬁ C Y4Y€TOM TOro, 4to BaJ, KakK npasuno,

[0/MKeH BbITb TOUHEE OTBEPCTUS Ha 1 KBaNUTET.
HoMWHanbHbI pasmep coeamHenns J7 MM. Onpeaensiotcs npe-
[efbHble OTK/IOHEHUS [ETanei, ConpsraeMblX MO MOC3aAKE C 3a30pOM
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H6
®7f—5. Ons otBepctus J7 H6 ES=+9 Mkm, EI=0; ans sana 7 5

es=-13 MKM, ei=-19 MKM.

+0,009
H6
0O603HaveHue nocagkm 7 —
f5]| -0,013
- 0,019

Ctpoum cxeMy nocagku ¢ 3a3opom (puc. 2.18).

7'y +0,009
g Ho6
w2
0 y "
Senin Semin
-0.013
s
RS 5
Y

0,019
Puc. 2.19. Cxema nocagkm C 3a30pom

OnpenensitoTcs XapakTePUCTUKU Nocaakuy, npeaenibHble pa3Mepsl 1
[OMNYCKN AeTanein.
MpeaenbHble pa3Mepbl OTBEPCTUS:
- HanbosbLUWI NpeaenbHbIA pa3Mep
Dmax = D + ES = 7 + 0,009= 7,009 (MMm);
- HaUMeHbLUMIN NpeaenbHbIA pasmep
Duin = D + EI = 7 + 0= 7 (MM).
MpenenbHble pa3Mepbl Bana, COOTBETCTBEHHO:
dmax = d + €s =7 + (-0,013)= 6,987 (MM);
dmin = d +ei = 7 + (-0,019)= 6,981 (MM).
[Lonycku conpsiraeMblx AeTanei:
Oteepctnst TD = Doy — Dimin = ES — EI = 7,009 — 7=0,009 (Mm);
Bana Td = dpa — dmin = €5 — ei = 6,987 — 6,981=0,006 (MM).
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PaccuMTbLIBAOTCS OCHOBHbIE XapaKTEPUCTMKM NMOCAAKM C 3a30POM:
- HamMboNbLLUKNIA NpefenbHbIN 3a30p

Smax = Dpay — dmin = ES — €i = 7,009 — 6,981= 0,028 (MM);
-HaMMeHbLUWI NpeaenbHbIN 3a30p

Smin = Dyin — dmax = EI —es = 7 — 6,987 = 0,013 (Mm);

- [OMYCK MocaZiku € 3a30poM

TS = Smax — Smin = 0,028 — 0,013 = 0,015 (Mm);

rno Apyroi dopmyne

TS = TD + Td = 0,009+0,006= 0,015 (MMm).

[nst BbIBpaHHON NocaAKy BbIMOMHAETCS YCIIOBUE:

T, =[Spex] = [Srin] = Ty, + T, TO €CTB 25 MiM>15 MKM.

2.6.2. PaccuntaTb 1 BblbpaTb NOCaAKy C HAaTArom
PeweHue.

BbibpaTb NocagKy C HaTArom 3ybyaToro Kosieca Ha Bas, ecnun 3ada-
Hbl KpyTAWMIN MOMeHT M, =0,05 H'M M pasMepbl COEANHEHUS — HOMU-
HanbHbIA anameTp d,. = 10 MM, d;=0, d,=30 MM 1 anMHa /= 3 MM C Ko-
apdumumeHToM TpeHns cranm no bponse f=0,07 (Tabn. 2.3).

Mo 3afaHHOM BENIMUMHE OMNpeAensieTcs MUHUMMAJIbHOE YAeNbHoe
naenexne (H/M?) Ha KOHTaKTHbIX NOBEPXHOCTSX COEAMHEHNS:

b _ } 2-M, _ 2x0,05 _
™= z.d? 1-f 314x10°x10°x3x107°%x0,07

H.c.

= 0,00151653x10° (H/M?).

PaccunTbIBalOTCA KO3 dULIMEHTDI JTsMe:

d Y 2
v ()
o Nwel o \D)_03-07

C = 2 My
d, 0)
_ 1-| 2

H.C.
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- NSl OXBaTblBaAlOLLEN AeTanu

d ) 2
W) ()
d, 30

C, = ———2Lt py=——>/_10,38=1,63
d (10}
1—| Jne 1-| =2
d, 30

OI'IpED,EJ'IFleTCﬂ HeobxoanMas BEMYMHA HaMMEHbLUEro paCl-IéTHOFO
HaTdra:

El
3x[ 0,7 1,63

+
1,98x10" 0,78x10"

Moaynm ynpyrocTi matepuana oxsatbisaeMoii Ey= 1,98x 10'n
oxsaTblBatowelt E, =0,78x10" petaneit (Tabn. 2.4).

PaccunTbiBaeTCAd BeNMUMHA MUMHUMANbHO [AOMYCTUMOrO HaTsra,
T.€. HaTAra, KOTopbli obecrieumBan 6bl OTCYTCTBUE CMELLEHUS compsirae-
MbIX AeTanel noa AeWCTBMEM BHELIHMX Harpy3ok. C y4eToM cpesa U cMs-
TUS MMKPOHEPOBHOCTEN NpMW 3amnpeccoBke HATAr onpegensietcs no ¢op-
myne:

N.. 5N +5(R,,+R,,), = 0,37+5(1,6+0,8)=12,37 (mkm).
MapamMeTpbl  LLEPOXOBATOCTM  OXBaTbiBalowel  (OTBEpPCTUS)

R.p = 1,6 MKM 1 oxBaTbiBaeMol (Bana) R, = 0,8 Mkm aetanei (1abn. 2.6).
PaccunTbiBaeTC MaKcMManbHO AOMYCTUMOE YAENbHOe [aBneHune

Mpy KOTOPOM OTCYTCTBYET nyactudeckass aecdopMaulmns Ha KOH-

=b... 1d.. -(—+ = j=0,00151653><109><10><10"
2

J =0,37x10° (M)=0,37 (MKkM)

max _/
TaKTHbIX MOBEPXHOCTAX qe'rane|7|. B kauectBe [)max_ NPUHNMaETCA

HauMMeHblLIee U3 3HaUYeHUIn HanbOosbLIEro YAENbLHOro aB/eHNs ANs OXBa-
ThIBAEMOWN p; U OXBaTbIBAIOLLEW p, AETANEN:

2
d
Ans Bana p,=058-0,, - —(d 1 J =0,58%30x10’

H.C.

2
x|1—| —| |=17,4x107 (H/M%);
[16) (H/m%)
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2
d
ans oteepctus p, =0.58-0, - 1—(?} = 0,58x14x10’
2

2
16 o
x|1=| ——| [=7,40289%10" (H/™°).
53,84
Mpeaenbl  TeKyyeCT MaTepuasnoB  OXBaTbiBAEMOW  [eTanu
0, =340x10’ Ma ans cranv 35 , oxsaTbiBatowei fetanu o, , = 14x10’

Ma ans 6poHsbl (Tabn. 2.5). 3a MakcMManbHO AOMYCTUMOE 3HaYeHue

max . TWPUHMMAETCA HaUMEHbLUEE U3 3HAYEHUM Py, P, TO €ECTb

T 7 2
b... =7,40289x10" H/M.
Onpep,enﬂeTCH BeNIMYMHa HanbonbLlero paCLIéTHOI'O HaTdra:

Nlinax = [)max ]dn,c. ’ {E_l +;—2J =7:40289X107X10X103X
1 2

0,7 163
x 11 + 11
1,98x10 0,78x10
MakcMManbHO AOMYCTUMbIA HATSAr B COEAMHEHWUM OMpeaensieTcs C
YYETOM MONPaBOK Ha CMSITUE U CPE3 MUKPOHEPOBHOCTEN:
[\Imax } N, . +5(R,5 + R,4) =18,09+5(1,6+0,8)=30,09 (MxM)

[ns Bblibopa NoCafikn HEOBXOAMMO BbINOSHEHME CNEAYOWMX YC0-
BMI NPOYHOCTU COEANHEHUS:

{Nmin > Nmin ﬂ’
HOW nocaaku.

Mocaaky BbibMpaeM B cuctemMe oTBepcTus. [pUHMMaeM TOYHOCTb
M3roTOBNIEHUS OTBEPCTUSI MO 6-My KBanUTeTy. Toraa none Aonycka oT-
Bepctuss J10H6 u npenenbHble oTknoHeHus ES=+9 mkM, EI=0. Mone
Aonycka Bana, obecrneymBaloLee MUHUMabHO HEO6XOAMMBIN HaTAr, S5.

Ons Bana J10s6 npepenbHble OTKIOHEHUS €s=+29, ei=+23 MKM.

j: 18,08732526x10° (M)= 18,09 (MKM).

rae Ny Vi Nyay - NpenesnbHble HaTarnm CTaHaapT-
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+0,009

O6o3HaueHme nocaakn o, o H6 .
s6 | +0,029
+0,023

CrponM cxeMy nocagku ¢ Hatarom (puc. 2.20). OnpegenstoTca xa-
PaKTepUCTUKM NOCAAKN C HATArOM, NpeaesibHble pasMepbl U A0MYCKU CO-
npsiraeMbix AeTanen.

+0,029
s6

+0,023

+0,009
H7

010

Puc. 2.20. Cxema nocagku C HaTsirom

MpeaenbHble pa3Mepbl 0TBEPCTUS:

- HanbosbLUNI NpeaenbHbIA pa3Mep

Dmax =D + ES = 10 + 0,009= 10,009 (MM);

- HaUMeHbLUMIN NpeaenbHbIA pasmep

Dmin =D + EI = 10 + 0= 10 (mm).

MpeaenbHble pa3Mepbl Bana, COOTBETCTBEHHO:

dmax =d + es = 10 + 0,029= 10,029 (Mm);

dmin =d +ei = 10 + 0,023= 10,023 (MMm).

[onycku conpsiraeMbix AeTanem:

OtBepctust TD = Dmax — Dmin = ES — EI = 0,009 — 0=0,009 (MM);
Bana Td = dmax — dmin = es — ei = 0,029 - 0,023=0,006 (MmM).
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PaccuMTbLIBAOTCS OCHOBHbIE XapakTEPUCTUKM NOCAAKM C HaTAroM:

— HanbOoNbLWMIA NpeaenbHbIA HaTar

Nmax = dmax — Dmin = es — EI = 0,029 — 0 —= 0,029 (MMm) ;

— HaVMeHbLIWI NpeaenbHbIi HATAr

Nmin = dmin — Dmax = ei — ES = 0,023 — 0,009 = 0,014 (MM);

[onyck nocagku ¢ HaTarom

TN = Nmax — Nmin = 0,029 - 0,014 = 0,015 (MM)

Wnn no apyroi copmyne TN = TD + Td = 0,009 + 0,006 =
0,015 (Mm).

2.6.3. BblbpaTb nepexoaHylo Mocasaky no cnocoby aHanoros M
paccunTaTb BEPOSITHOCTU MOMYYEHNS 3a30POB M HATSIFOB B COEAMHEHUU C
HOMWHa/bHLIM pasMepoM J4 MM, ecnn M3BECTHO, YTO nepexoaHas no-
caflka NpUMEHsIETCS ANs COMpshkeHust 3ybuatoro koneca c BanoM, pabo-
TaloWKMX Npy HeBOSbLUMX Harpy3kax, U nocsie cbopky coeiMHeHUe AoMNor-
HUTENbHO KPEMMUTCS LWUTUPTOM.

PewweHne.
Tak Kak nepeaaBaeMblii OT 3y6uyaToro koneca KpyTAWmiA MOMEHT

HebonblUOK, TO BbIBMpPAETCs nepexoaHast Nocaaka E OHa obecneuun-

Ba€T [AOCTATO4HYKO CTENnEHb LEHTPUPOBAHUA 3Y6LlaTOI'O Koneca n €ro
TOYHOCTb BpalleHns.
OﬂpenenﬂIOTCﬂ npeaenbHble OTK/IOHEHUA ,EI,ETaJ'IEI\;I, conpsiraéMbIX

H7
Mo nepexoAHoi nocaake ®4E'

Ons oteepctus P4 H7 ES=+12 mkMm, EI=0; gns Bana D4 k6
es=+9, ei=+1 MKM.

+0,012

0O603HaveHne nocaaku @4ﬂ .
k6 | +0,009
+0,001
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CTpouM cxeMy nepexoaHor nocagku (puc. 2.21).

+0,012 +0,009

k6
v +0.001

Smax

H7

0

04
Nmax

Puc. 2.21. CxeMa nNepexoaHoMn Nocaaku

OnpenensitoTcs XapakTeEPUCTUKM MEPEXOAHOW Mocaaku, npeaenb-
Hble pa3Mepbl M AOMYCKN AeTanen.
MpeaenbHble pa3Mepbl OTBEPCTUS:

— HanbOoNbLIMIA NpeaesbHbIA pasmep

Dmax =D + ES =4 + 0,012= 4,012 (Mm);

— HaMMeHbLUWIA NpeaenbHbIi pasmep

Dmin =D + EI = 4 + 0= 4 (Mm).

MpeaenbHble pa3Mepbl Bana, COOTBETCTBEHHO:

dmax =d + es = 4 + 0,009= 4,009 (MM);

dmin =d +ei =4 + 0,001= 4,001 (MM).

[Jonycku conpsiraeMblx AeTanei:

Oteepctnsa TD = Dmax — Dmin = ES - EI = 0,012 - 0=0,012
(Mm);

Bana Td = dmax — dmin = es — ei = 0,009 — 0,001=0,008 (MM).

PaccuMTbLIBAOTCS OCHOBHbIE XapaKTEPUCTUKU NepexoaHol nocaa-
Ku:

— HanbonbLKI NpeaesnbHbIN 3a30p

Smax = - Nmin = Dmax —dmin = ES —ei = 0,012- 0,001= 0,011 ;

— HanMbonbLWKiA NpeaesbHbIN HaTar

Nmax = dmax — Dmin = es — EI = 0,009 — 0 = 0,009 (Mm);

CPeaHuiA HaTsir

Nep = N...* N, - 0,009;0,011= 20,001 (MM)

2

- [I0MYCK NEepexoIHON Nocaaku
Tsn = Smax + Nmax = 0,011 + 0,009 = 0,020 (Mm);
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no apyrov cdopmyne
TS =TD + Td = 0,012+0,008= 0,020 (MM).
PaccunTbIBalOTC BEPOSATHOCTM MOMYyYEHUs 3a30pOB U HATSArOB B
nepexoaHoin nocagke. [ns 3Toro BblYUCNAIOTCS cpeHee KBaapaTuieckoe
OTKJIOHEHUWe HaTara (3a3opa):

oy :%-\/TDZ +Td? = %-\/0,0122 +0,008* =0,0024037 (Mm)

OnpenenseTcs npeaen MHTErpupoBaHus:

N, —0,001
Z= = —=-0,42
oy 00024
Onpegensietca 3HadeHve dyHKummM Jlannaca ®(z) = -0,16287
(Tabn. 2.7)

PaccunTbIBAETCS BEPOSTHOCTb 3a30pa W BEPOSTHOCTb HaTara.

BepositHocTb  3asopa P, =0.5-@(z)= 0,5 - (-0,16287)
0,66287;

BeposTHoCTb HaTsra P, =0.5+@(z)= 0,5 + (-0,16287)

=0,33713.
OnpenensioTCs NPOLEHTHI 3a30PpOB U HATSITOB:

P; =100%- P, = 0,66287°100%=66,287%;
PN =100%- PN = 0,33713100%=33,713%.

2.7. 3apaum A CaMOCTOSITE/IbHOIO peLueHus

2.7.1. Bbibepute no cnocoby aHanoros Nocaaky M paccyuTanTe
€€ XapaKTEPUCTUKN ANsl COeANHEHNS:

@) KPbILWKX NOALIMIHNKA C OTBEPCTUEM B KOprnyce @350 MM;

6) BMAa «NOALWNMHUK CKONbXeHns» @10 MM;

B) NonyMdTbl, NOABMXHOW Ha Bany;

r) 3yb4aToro Koneca Ha Bany, YCTaHOBIEHHOIO C AOMNOSTHUTENb-
HbIM KpenyieHMeM BUHTOM;

[) WK1Ba Ha Bany, AONOSHUTESbHO 3aKPEMEHHOMO LUMOHKOWA.

2.7.2. BbibepuTe nocaaky € 3a30pOM, ecnv 3aAaHbl NpeaesibHble
3KCMIyaTauMOHHble 3a30pbl B Tabn. 2.8.

Tabnuua 2.8.
McxoaHble faHHble ,U,J‘Iﬂ nocagku € 3a30poM

HoMuHanbHbIN 16 30 36 20 85 40 65 110
AnameTp co-
eMHEHNS, MM

[ Smax], MKM 52 | 80 | 100 | 46 | 85 | 80 | 70 | 60 130 152

[ Smin, MKM 10 | 35 45 3 30 10 | 22 9 70185 | 40
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2.7.3. BblibepuTe nocaaky € 3a30poM, ecnn 3aAaHbl yCrnoBusi paboTel coeamHeHns B Tabn. 2.9.

Tabnuua 2.9
NcxoaHble faHHble Ans nocaaku C 3a30poM
HoMuWHanbHbI 80 125 50 35 140 200 10 20 120 6
Avametp co-
efIMHeHns, MM
[nvHa coegn- 100 200 90 60 200 120 20 50 100 10
HeHusl, MM
PaguanbHas 10 60 15 0,5 10 50 1 0,8 25 0,2
Harpyska, kH
Yrnosasi cko- 80 90 115 40 30 60 30 40 135 50
pOCTb BpaLye-
HUs, paa/c
Mapka mMacna Nhay- NHay- Typ- NHay- NHay- Typ- NHay- TypbuH- NHaycTpu- NHay-
cTpu- cTpuanb- 6uH- cTpu- cTpuanb- | 6uHHOe | cTpuanb- Hoe 30 anbHoe 45 cTpuanb-
anbHoe Hoe Hoe 22 | anbHoe Hoe 20 57 Hoe 45 Hoe 12
12 30 50

2.7.4. BbibepuTe nocaaky € HaTAroM, eCnm 3afaHbl NpeaesibHbIE KCNyaTaunoHHbIe HaTaru B Tabn. 2.10.

HoMuHanbHbIN

NcxoaHble AaHHble AN NOCaAKM C HATAroM

Tabnuua 2.10

10 32 42 90 80 14 100 30 5 16
AWaMeTp coeanHe-
HUS, MM
[Nimad, MKM 40 98 60 80 60 65 74 78 25 45
[N pis], MKM 12 45 8 11 8 30 9 38 3 14




2.7.5. BblbepuTe nocaaky ¢ HaTAroM, eCnmn 3afiaHbl ycnosus paboTel coeanHeHus B Tabn. 2.11.
Tabnuua 2.11

NcxoaHble AaHHble AN NOCagKuM C HATAroM

q8

HoMWHanNbHbIN 80 130 50 10 200 30 150 18 25 120
anameTp co-
€[IMHEHNS, MM
[nvHa coegn- 40 40 30 10 60 20 80 10 20 60
HEHWsI, MM
BHYTpEHHMIA 30 50 20 0 50 0 50 5 0 70
anameTp
Bana, MM
Hapy»Hbll 160 200 90 28 320 50 280 30 50 350
[AVaMeTp OxBa-
ThiBaloLLEN
[eTanu, MM
KpyTawmit Mo- 0,3 0,6 0,4 0.2 1,2 0,1 1,5 0,3 0,15 2
MEHT, KH*M
Cranb Cranb Cranb Cranb Cranb Cranb Cranb Cranb Cranb Cranb
% 35 20 30 30 40 35 30 45 20X 15
o
3
3 a . 45 Cranb Cranb NatyHb Cranb BpoHza | JlaTyHb | BpoH3a Cranb Cranb
g | 9a% 30 45 40r 40 30
g 5o 5




2.7.6. BbibepuTe nepexoaHyto nocagky, ecnv 3afaHsl npeaenb-
Hble 3KCMyaTaluMOHHbIE 3a30p U HaTar B Tabn. 2.12.

Tabnuua 2.12

KCMyaTaUMOHHbIE XapaKTEPUCTUKM ANSt NEPEXOAHO Nocaakm

HoMWHanNbHbIN 6 10 18 30 180 50 120 60 250 3
AVAMeTp Co-
eANHEHNS, MM
[Nz, MKM 8 | 11 | 14 | 40 | 60 | 35 | 50 | 10 | 35 | 2
[Simax); MKM 8 1 20 20 50 10 15 40 45 7

2.7.7 Bbibepute nepexofHyo Nocasky, ecnv 3ajaHo paguanbHoe
6ueHune BTyNKM Ha Bany F. B Tabn. 2.13.

Tabnuua 2.13

Tpe6oBaHUs K COEAVHEHMIO MO NEPEXOAHON Mocaake

HoMWHanbHbIN 5 10 32 80 92 120 | 160 3 50 250
avameTp coeaimHe-

HUS, MM

Fr, MKM 16 | 40 | 20 60 25 | 100 80 20 | 120 | 30
KoadduumeHt 4 2 2 3 5 4 4 4 3 3
3anaca To4HocTmn k

2.7.8. Bblibepute nepexoaHyto Nocaaky ans coeanHeHus 3ybua-
TOro KoJseca C BaJioM, NapaMeTpbl KOTOPOro yKasaHbl B Tabn. 2.14.

MapamMeTpbl 3ybyaToro Koneca

Tabnuua 2.14

£a § 10 25 80 120 18 30 50 100 45 8
=
I23
S5z
523
2E3

) 0 |
§ ?‘;cu Q ~ m [a) w ) m P @) m
c | 5= T I I ] I T | o | T [
8 \81 O IT ~ e} ~ \e] <] IL [ O
g O -
5 é‘ 0,8 2 3 5 1,5 2 3 4 1 0,5
T
© | 3=
& | 8%

=
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OKOHYaHue Tabn. 2.14

50 30 60 80 20 40 48 100 100 60
o m
Q
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2.7.9. OnpegenuTte BEPOSITHOCTY MOJTyYEHMS 3a30POB M HATATOB
B NMEPEX0AHOMN Nocaake No 0603HaYEHMSAM NOMEN AOMYCKOB, YKa3aHHbIM B

Tabn. 2.15.

Tabnuua 2.15

Mons [OMNycKoB AeTanein B NepexoaHon nocagke

HOMWHanbHbIN 30 65 80 110 | 28 70 63 15 6 10
AvameTp coeau-

HEHWs, MM

© otBepctns | H7 | M7 H8 H9 N9 | K8 H7 | Js9 | H6 | H6
28
25 Bana k6 | h6 | m7 | 8 | h8 | h7 [ js7 | h9 | n k
=

2.7.10. 3anuwute 0603HaYeHWe MOCaaKu, UMEILLEN yKasaHHble
B Tabn. 2.16 cTaHAapTHbIE XapaKTEPUCTUKM

XapakTepucTnku nocagkum C 3a30pom

Tabnvua 2.16

HoMuHanbHbIM 5 15 8 35 50 120 180 30 68 110
AMaMeTp co-
eIMHEHNS, MM
Smaxy MKM 60 25 55 100 | 80 | 161 79 94 106 | 261
Siming MKM 30 6 25 50 25 72 14 40 30 120

2.7.11. 3anuwmTte 0603HaUYeHME NOCAAKWU, UMEIOLLEN yKa3aHHble
B Tabn. 2.17 ctaHAapTHble XapaKTepUCTUKN
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XapaKTepUCTVKM NocafKku C HaTSroM

Tabnuua 2.17.

HoMWHanNbHbIN 45 90 180 220 12 50 30 115 150 3
AVaMeTp co-
€ANHEHNS!, MM
Ninax, MKM 54 93 | 273 70 46 37 48 101 83 28
N in, MKM 27 36 170 21 10 10 14 44 40 8

2.7.12. 3anuwmnTe 0603HauYeHMe MOCaaKuM, UMeoLLE yKasaHHble
B Tabn. 2.18 cTaHAapTHbIE XapaKTepPUCTUKN

XapaKTepuCTUKN NepexoaHoi nocaaku

Tabnuua 2.18

HoMWHanbHbIN 4 7 100 80 120 30 45 180 6 16
anameTp co-
eaVHEHNs, MM
Nax, MKM 6 7 18 32 38 10 8 52 16 25
Siax, MKM 7 8 19 44 51 23 33 13 14 20
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Fnasa 3. KAJINBPbI ANS NMAAKUX UWJTMHAPUHECKNX
COEAVMHEHUN

3.1 HasHaueHue, KnaccuPukaLums U KOHCTPYKLUUSA
rnapkmx kanmbpos

B MaccoBoM 1 KpynHOCEPUIHOM MPOU3BOACTBE pasMepbl AeTanel
NpOBEPSIIOT C NMOMOLLbLIO 0CO6bIX MHCTPYMEHTOB — kanubpos. Kanvbpamu
Ha3bIBaOT 6ecLIKanbHble MHCTPYMEHTHI, MpeAHa3HaYeHHbIe Ans NPOBEepPKU
NPaBUSIbHOCTM BbIMOSIHEHUSI pa3MepoB, FeOMETpUYECcKo (OpMbl M3ae-
NWIA, B3aMMHOMO PacrnosioXeHUst ero NoBepxHocTel. Kanvwbp onpeaensiet
He YMCNEeHHOe 3HaYeHWe AENCTBUTENBHOTO pasMepa M3aenusi, a ero roja-
HOCTb MO KOHTPO/MpyeMOMY pa3Mmepy. Takum o6pa3oM, C NOMOLUbIO Ka-
nnbpa MOXHO YCTaHOBUTb: HaXOAMTCS /M AENCTBUTENbHbLIN pa3Mep, a
Tarke ¢opMa M PacrnonioXeHWe MOBEPXHOCTEN u3denns B npeaenax
Ha3HaYeHHbIX JOMYCKOB.

Mo TexHONorM4YecKoMy HasHayeHWo Kanubpbl AensaTcs Ha pabouve
N KOHTPO/ibHble. Pabounmy npepenbHbIMM Kannbpamy KOHTPONMPYIOTCS Ae-
Tanu B npouecce M3rotoeneHns. KoHTposnbHble Kanubpbl npeaHasHayveHsbl
AN KOHTPOMS WM perynupoBkn paboumx kannbpos-ckob. Paboune
npeaenbHble kannbpbl (MPOXOAHON M HENPOXOAHON) MO3BOASAOT yCTa-
HOBWTb, HaxoAUTCA NN MPOBEPSIEMbIN pa3Mep B npeaenax nons Ao-
nycka. Mpu 3TOM AeUCTBUTENbHbIE pa3Mepbl OTBEPCTUI KOHTPONMPY-
I0TCs Kanubpamu-npobkamum (puc.3.1, a), a pa3mepbl BanoB — kanunbt-
pamu-ckobamu (puc.3.1, 6). JeTanb CUMTAETCS FOHOM, €C/IN OHa MPOXO-
AT B npoxoaHoi kanubp (P-MP) u He NpoxoauT B HEMPOXOAHOM Kanubp
(P-HE).

MpepenbHble kanubpbl MOryT MPUMEHSITBCS, €CNM NPOBEpPsiEMble
pa3Mepbl UMEIOT AOMYCK HE TOYHEe 6-r0 KBanuTeTa.

KoHTponbHble kanubpbl: K-MNMP (koHTpkanubp Ans npoBepku HO-
BbIX pabounx npoxofHbix ckob; K-HE ( KOHTpkanubp ans npoBepKu HO-
BbIX pabounx HernpoxoAHblX ckob; K-U ( KoHTpkanubp Ans npoBepku us-
Hoca paboumx MpPOXOAHbIX CKOD. DTU KOHTPOJIbHbIE Kanubpbl SBNSOTCA
NPOXOAHbIMU. KOHTPOsbHbIE KanMbpbl BLINOMHSOTCS B BMAe Wwainb. Ans
KannbpoB-npoboK KOHTPOMbHbIE Kanubpbl He NpeaycMOTpeHbl. KOHTposb
nNpoboK NPOCTO U TOYHO MOXHO BbIMOSIHUTL YHWBEPCANbHBIMU U3MEPU-
TenbHbIMM NpMbopamu, HanpuMep, MUKPOKATOPOM MU OMTUMETPOM.

89



T/)

+30

Dipias %

Dnax
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Diin
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- 60

dm( 3

dmm

6)

Puc. 3.1. Cxema KOHTpoOs AeTanein npeaenbHbiMU Kannbpamm

KoHcTpykuun kanubpos-npobok onpeaeneHsl NOCTamn 14807
+14827, 17736 + 17742. KOHCTpyKUunn kannbpos-ckob pernameHTUpoBa-
Hbl FTOCTamn 18355 + 18367.

BcTaBku u Hacagkv kannbpos-npobok MoryT 6biTb M3rOTOBMEHSI
M3 NerMpoBaHHbIX ctanen X unu LWX-15. [onyckaeTcs W3roToB/ieHNe
BCTaBOK M Hacagok 13 ctaneit Y10A wnm Y12A ans kanmbpos BCex BUAOB,
KpOMe HeNosHbIX KanubpoB-NpoboK, MoslyYaeMbiX LUTAMMOBKOM, a TaKXe
u3 ctanu 15 nnu 20 ana kannbpos anameTpom 6onee 10 MM.

Mpn npoekTnpoBaHnM kanMbpoB HEObXOAMMO paccumTaTb UX UC-
nosiHMTENbHble pasmepbl B cooTBeTcTBumn ¢ FOCT 24853-81. Ha puc. 3.2
npuBeaeHbl CXEMbI PacronoXXeHUs! NONei AOMYCKOB KanmbpoB, B COOTBET-
CTBMU C KOTOPbIMW COCTABASIIOTCS pacyeTHble (pOpMybl.
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Puc. 3.2. CxeMbl pacrofioXXeHUs Nosien AonyckoB Kannbpos:
a) ans kanubpa npobku; 6) ans kannbpa-ckobbl M KOHTPOSbHBIX KanMbpoB
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B cootBeTcTBMM €O cxeMamu (puc. 3.2) pacyeTHble GopMybl
UMeIoT BUA:

[nsa kanubpa- npobku:

P-1IIP,, =D, +12 +% (3.1)
H
P-1IP,, =D, +12 -5 (3.2)
pP-IIP,, =D, —-yY+a (3.3)
H
P~ HEpy, =Dy —ar+ (3.4)
H
P—HE,, =D~ - (3.5)

[nsa kanubpa-ckobbi:

H
P-IIP,, =d... -2 +71 (3.6)
Hl
P_HPmin = dmax - Zl —7 (37)
P—Hpuzn = dmax + yl —al (38)
Hl
P-HE =d . +a +— (3.9
max min 1 2
Hl
P_HEmin = dmin +al —7 (310)



ANl KOHTPO/bHbIX KaNNBpPOB:

Hp
K_Hmax :dmax+yl_al+7 (3.11)
H
K_Hmin :dmax+y1_a1_7p (3.12)
H
K-1IIP,,, =dmax—z1+7p (3.13)
H
K_Hpmin = dmax -7 _79 (3'14)
Hp
K _HEmax = dmin +oy +T (3.15)
H
K _HEmin =dmin tao _Tp (3.16)

3peco H, H,, H, — BOMYCKN Ha U3rOTOB/IEHNE COOTBETCTBEHHO Ka-
nmbpos Npobok, ckob 1 KOHTPOSbHBLIX KanMbpoB;

Z, Z; — BENMUYMHA CMeLLeHUs Mons Jonycka NpoxoaHoro kanubpa
npobkn n ckobbl, COOTBETCTBEHHO, B MoJsie AOMyCcka Ha AeTanb Ans uc-
KSI0YEHUS BO3MOXHOCTU HEMPAaBWUIbHOIO KOHTPONS;

¥, Vi — BENWUMHA, yCTaHaBNMBatoLWas rpaHuly M3Hoca Ans npobku
N CkObbl, COOTBETCTBEHHO;

Q , 0 — BENMYMHA, KOMMEHCUPYIOLWAsa NOrPeLHOCTU hopMbI, TEM-

nepaTypHble fedopMaumm, HepaBHOMEPHOCTb yCUnna Ans npobok n ckob,
COOTBETCTBEHHO, C pa3Mepamu cBbiwe 180 MM.

3HayeHns napaMeTpoB KanubpoB, 0603HAYEHHbIX HA CxeMax U B
¢opmynax, npuseaeHsl B Tabn. 3.1.
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[ONyCK1 1 OTKIOHEHUS KanMBpoB

Tabnuua 3.1.

WHTepBanbl pasmepos, MM

9] & o
o
= 183 |o |me|e2 |22 (28 |88 |88 |88 |, 85|88 |, 8v|,8g] .85
o0 il % m% M o ) 5 O o O ) 4 o ugﬂ 4 o UUO,F', u‘-"_]g ugﬁ?,
I~ o O g og o =g o g o g O g — o g N [ae] <
z 1 1,5 1,5 2 2 2,5 2,5 3 4 5 6 7 8
y 1 1 1 1,5 1,5 2 2 3 3 4 5 6 7
a,a; 0 0 0 0 0 0 0 0 0 2 3 4 5
7 1,5 2 2 2,5 3 3,5 4 5 6 7 8 10 11
6 Vi 1,5 1,5 1,5 2 3 3 3 4 4 5 6 6 7
H,Hs 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10
H, 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
Hp 0,8 1 1 1,2 1,5 1,5 2 2,5 3,5 4,5 6 7 8
2,2 1,5 2 2 2,5 3 3,5 4 5 6 7 8 10 11
Yo Y1 1,5 1,5 1,5 2 3 3 3 4 4 6 7 8 9
a,0; 0 0 0 0 0 0 0 0 0 3 4 6 7
7 H,H; 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
Hs - - 1,5 2 2,5 2,5 3 4 5 7 8 9 10
Hp 0,8 1 1 1,2 1,5 1,5 2 2,5 3,5 4,5 6 7 8
2,2 2 3 3 4 5 6 7 8 9 12 14 16 18
Yo Y1 3 3 3 4 4 5 5 6 6 7 9 9 11
8 a,a; 0 0 0 0 0 0 0 0 0 4 6 7 9
H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
H, 3 4 4 5 6 7 8 10 12 14 16 18 20
Hs,Ho 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10




S6

Mpogomkenune Tabnunuel 3.1

Z, 7 5 6 7 8 9 11 13 15 18 21 24 28 32

Y Y1 0 0 0 0 0 0 0 0 0 0 0 0 0

a,a; 0 0 0 0 0 0 0 0 0 4 6 7 9

9 H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
Hy 3 4 4 5 6 7 8 10 12 14 16 18 20

Hs,Hp 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10

Z, 7 5 6 7 8 9 11 13 15 18 24 27 32 37

Y Y1 0 0 0 0 0 0 0 0 0 0 0 0 0

a,a; 0 0 0 0 0 0 0 0 0 7 9 11 14

10 H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
Hy 3 4 4 5 6 7 8 10 12 14 16 18 20

Hs,Hp 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10

Z, 7, 10 12 14 18 19 22 25 28 32 40 45 50 55

Y, V1 0 0 0 0 0 0 0 0 0 0 0 0 0

a,a; 0 0 0 0 0 0 0 0 0 10 15 15 20

11 H, Hy 4 5 6 8 9 11 13 15 18 20 23 25 27
Hs - - 4 5 6 7 8 10 12 14 16 18 20

Hp 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10

Z,7 10 12 14 16 19 22 25 28 32 45 50 65 70

Y, V1 0 0 0 0 0 0 0 0 0 0 0 0 0

a,a; 0 0 0 0 0 0 0 0 0 15 20 30 35

12 H, Hy 4 5 6 8 9 11 13 15 18 20 23 25 27
Hs - - 4 5 6 7 8 10 12 14 16 18 20

Hp 1,2 1,5 1,5 2 2,5 2,5 3 4 5 7 8 9 10
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OkOHYaHue Tabn. 3.1

Z, 7 20 24 28 32 36 42 48 54 60 80 90 100 110
Y Y1 0 0 0 0 0 0 0 0 0 0 0 0 0
a,a; 0 0 0 0 0 0 0 0 0 25 35 45 55
13 H, Hy 10 12 15 18 21 25 30 35 40 46 52 57 63
Hs - - 9 11 13 16 19 22 25 29 32 36 40
Hp 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
z, 721 20 24 28 32 36 42 48 54 60 100 110 125 145
Y, V1 0 0 0 0 0 0 0 0 0 0 0 0 0
a,a; 0 0 0 0 0 0 0 0 0 45 55 70 90
14 H, Hy 10 12 15 18 21 25 30 35 40 46 52 57 63
Hs - - 9 11 13 16 19 22 25 29 32 36 40
Hp 2 2,5 2,5 3 4 4 5 6 10 12 13 15
Z, 7 40 48 56 64 72 80 90 100 110 170 190 210 240
Y, V1 0 0 0 0 0 0 0 0 0 0 0 0 0
a,a; 0 0 0 0 0 0 0 0 0 70 90 110 110
15 H, Hy 10 12 15 18 21 25 30 35 40 46 52 57 63
Hs - - 9 11 13 16 19 22 25 29 32 36 40
Hp 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15




Mpyn HazHa4YeHUM UCMONHUTENBHBLIX pa3MePOB MX NPOCTaBASIOT TakK,
YyTObbI OMYCK Ha M3roTOBMIEHME OblN HanNpaBneH B MaTepuan kanubpa:

Ans NpobOK  MCMOJHMTENbHBIE  pasMepbl: P —JIPmax._,,,
P—-HEmax_;

ans CKob6  UCMOSHUTENbHblE  pa3Mepbl: P—IIPmin*™,
P — HE min*H;

Ans KOHTPOJIbHbIX KaflVI6pOBI K_HmaX,H ’ K_HPmafo ]
K - HEmax_,, -

CraHgapTamMn npeaycMOTPeEHbl PasfiMyHble KOHCTPYKUMS U UC-
NOMHeHMs Kanubpos. Huxe npuBeaeHbl HEKOTOPblE KOHCTPYKTMBHbIE UC-
MOSTHEHUS KaNMBPOB B 3aBUCMMOCTM OT HOMMHASIbHBIX 3HAYEHUIA KOHTPO-
NMpyeMbIX pa3MepoB

Kannbpbl-npobku rnagkme npoxofHble CO BCTaBKaMu AMAMETPOM
oT 1 go 6 MM pernamenTupytotcs TOCT 14808 n MOCT 14809 w npea-
CTaBneHbl B Tabn. 3.2.

Tabnuua 3.2.
KoHCTpyKUMs 1 pa3mepsl kannbpos-npobok ot 1 o 6 MM

MpoxoaHoi kanubp MOCT 14808-69

—a
qf rf_“.' — :
. - Fi .

-

. L L & !
‘lﬂ

¥

WHTepBanbl HOMUHasb-
HbIX pa3MepoB, MM
d
]
|

3,2- 54 10,5 8 9 9,7
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OkoHYaHue Tabn. 3.2

HenpoxogHoi kannbp FOCT 14809-69

2 (1)

x P

0

.

4 T 7 P~

x| ¥ ——1 -

g Eg ] — y

I a L
5 2 PREATN

S m - L

< ©

2 a

)

£

= L d d; / b
1-3 51 8 55 6 7
3,2-6 52 10,5 8 7 9,7

KOHCTPYKUMS M pasmepbl MaaKkux ABYCTOPOHHMX KanmbpoB-npobok

ycraHosneHbl FOCT 14810-69 n npuBeaeHs! Ha puc. 3.3 1 B Tabn. 3.3.

-

/

é

&
|
W d
L]

S

2
=

[

Puc. 3.3. KOHCTpyKUMsi ABYCTOPOHHErO Kanmbpa-npobku
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66

KOHCTpyKUMS U pa3Mepbl Kannbpos-npobok cebiwe 3 Ao 50 MM

Tabnuua 3.3.

Bcrasku
exips® A HE
Jparxy sans®
/_ =750 Jgacxu A
. ya > 1:50
Rz25,  Txis 9 L,[/I-Z\.f/
DHOMMH. L d dl c r "] by fI2%  iays® L ’sz;
5| © - AL_\._ 'E
A ¥ - -‘:1
225 ‘\ =S -
s
\\_ (§ LE L) q‘
> £ r
{(., 2
L Ly o . @
np L i v |
L

L1 / /A L1 / /A

32-6 66 6 2,5 0,2 0,5 23,5 8 4 20,5 5 4

6,3-10 76 8 4 04 0,5 26 8 4 22 6 4

105-14 86 10 6 04 1,0 29 10 5 25 6 5

15-18 102 13 8 0,4 1,6 33 12 6 29 8 6

19-24 114 16 11 0,4 2,0 35 12 7 31 8 7

25-30 132 20 15 0,4 2,0 43 16 8 37 10 8

31-39 140 24 18 04 3,0 50 20 9 42 12 9

41 -50 161 28 21 0,4 3,0 59 25 10 50 15 10




KoHCTpyKkumMs 1 pasmepbl Kanubpos-npoboK rnagkux OAHOCTO-
POHHWUX NUCTOBLIX AMaMeTpoM cebiwe 50 Ao 250 MM pernameHTUpOBaHbI
OCT 14826 n npuBeaeHbl Ha puc. 3.4 u B Tabn. 3.4.

o
ar
&
oer

LT

alne]
HwE)

LA
eI T

| L

Puc. 3.4. Kannbpbl-npobky 0gHOCTOPOHHWE NIUCTOBbIE AaMeTPOM cBbiwe 50 Ao 250 MM,

Tabnuua 3.4.
Pasmepbl KanMbpoB-npo6ok 0AHOCTOPOHHUX JIMCTOBbIX, MM
DHOMMH. L B I
52-75 40 8 28
78 — 100 45 8 32
102 — 150 50 10 35
155 — 250 60 10 42

KoHCTpyKLUMS U pa3mepbl NPOBOK OAHOCTOPOHHUX LUTaMMNOBaHHbIX
pernameHTMpoBaHbl NpoxoaHble — FOCT 14820 — 69, HenpoxoaHble —
FOCT 14821 — 69 n npuBegeHbl Ha puc. 3.5 n B Tabn. 3.5.
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Puc. 3.5. MNpobkn 0agHOCTOPOHHME LUTaMMNOBaHHble AnaMeTpoM cBbiwe 100 o 160 MM

Tabnuua 3.5
Pa3mepbl kanmbpoB-NpoboK 0AHOCTOPOHHWUX LUTAMMNOBAHHbIX
np HE

DHOMMH. L* L L* L B I I 1 I 2 b d d 1
102 - 126 32 122 24 16 24 20 35 13 10 | 20
110
112 - 132 38 128 30 18 30 25 45 15 12 | 22
135
140 - 132 38 128 30 18 30 | 25 | 56 15 12 | 22
160

KoHCTpyKUMst M pasmepbl kanubpoB-ckob pernameHTUpyroTcs
FOCT 18360-93. Ana avameTpoB OT 3 A0 10 MM KOHCTPYKUMS 1 pasMmepsbl
Kanmbpos-ckob OAHOCTOPOHHMX MpuBeaeHbl Ha puc. 3.6 1 B Tabn. 3.6,
[ABYCTOPOHHMX — Ha puc. 3.7 n B Tabn. 3.7.

goxis®H

o5

Puc. 3.6. KoHCTpyKumMsi U pa3mepbl OAHOCTOPOHHMX KanmbpoB-ckob Ans AMaMeTpoB
oT 3 go 10 Mmm
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Tabnuua 3.6

Pa3mepbl, MM, 0AHOCTOPOHHMX KanubpoB-CKOb AN AMaMeTpoB
oT 3 fo 10 Mm

-
)

Dox45

.

g

f,r

A

i

-

L

F L Rl
DiHE)

B4

H
T
T

|

4~

D, H h h b r
38 36 15 6 3 4
s
» %
R4 z’ma,qu S5
-q'_" , L= 3
=
:qf

Puc. 3.7. KoHCTpyKumMsi U pa3mepbl ABYCTOPOHHMX Kanvbpos-ckob Ans AMamMeTpoB
oT 3 go 10 MM

Tabnvua 3.7
Pa3mepbl ABYCTOPOHHUX KannbpoB-ckob ans anameTtpos oT 3 Ao 10 MM
Dyom d L / /; H
O13 o 6 8 40 10 8 25
Cs. 3 oo 12 50 12 10 32
10

Ons avameTpoB oT 10 ao 100 MM KOHCTPYKUMS M pasMepbl Ka-

nmbpos-ckob npueeaeHsl Ha puc. 3.8 1 B Tabn. 3.8.

&

2o0mb. \|
' #3..5*
) L/ F |
DKE,
. (A
Imin
—
L,

Puc. 3.8. KoHcTpyKums 1 pa3mepsbl KaﬂVI6-pOB-CKO6- ans amametpos ot 10 go 100 MM
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Tabnuua 3.8
Pa3mepbl kannbpos-ckob ans anametpos oT 10 o 100 MM

Duows |Di|H|h|B|S| 7| &|B]|r|n|A LHaKﬂl?"KaBl
105-20,0 |60 |55 24 ] — | 5 |18 11] 2 |13] % | = | - | - | -
21,0-30,0 | 75 | 68 |30 |17 | 5 |20 |13 | 2 |18 | 5 |24 40| 18| 6
31,0-40,0 |95 [ 82 37 |17 | 5 |22 13| 3 |23 5 |24 40| 18] 6
41,0 -56,0 |120]100| 44 | 18| 6 |25 |15] 3 | 31| 6 |24 | 40| 18| 6
58,0 70,0 |140|118| 50 | 18 | 6 |28 |17 | 4 |40 | 6 |40 | 60| 18| 6
71,0-82,0 |160135| 55 | 18 | 6 | 32|20 | 4 |48 8 |40 | 60| 18] 6
85,0 -100,0 |180|150] 59 | 18 | 6 |36 |21 | 6 | 55| 8 |40 60| 18] 6

KOHCTpYyKUMS M pa3Mepbl KanumbpoB-CKOO6 OAHOCTOPOHHUMX Anst
AnameTpos cabiwe 100 ao 260 MM npuBeaeHbl Ha puc. 3.9 1 B Tabn. 3.9.

\—JI_. Sy J Al
SV DIKE) 3
) 2({1P)

Iy

135 rm:'r

I
Puc. 3.9. Ckobbl lWiTamMnoBaHHble Ans AvameTpos cebiwe 100 o 260 Mm

Tabnuua 3.9
Pa3mepbl kannbpos-ckob ansg anametpos cebile 100 go 260 MM

52-60 ]100(16(12({4| 8 |90(30({28|17|4({60]32|38|50,02,0/ 7 | 8 [10]14|25]|40
62-70 |115[16(12(4| 8 |98(33(28(17[4|60(37|44|57,5(2,0/ 7 | 8 |12|14]|25|40
72-80 |130/16(12(4| 8 |112|38(32(20|4({80]42|49[65,02,0/ 8 | 9 [14]16|32]|55
82-90 |145[16(12|4| 8 [125]41|36|21|6|80|48(55[72,5(2,0{8 | 9 [16]|18|32|55
92-100 J155|16(12(4| 8 |132|43|36|21|6(80|53|60|77,5|2,0 8 | 9 [18]18|32]|55
102-110§170(17|14|5|10]145|47]40|24|6(90 |58]| 66| 85,0 |2,5{10({10]{20{20]|36|65
112-120§180(17(14|5|10|152|49|40|24|6(90 (63| 71|90,0 |2,5{10({10{22{20|36|65
125-140J205(17|14|5(10|168|55(40|24|6(90 |73]82(102,5/2,5{12[10({25{20]|40(65
145-1601225[17|14|5]10]182|59[40]|24|6(100{83]93]112,5/2,5[12[15]29({20]45|65
165-180J250/17(14(5]10]200{67[40|24|6(100{93]105{125,0|2,5/12|15({35[20|45|65
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3.2. Bonpocobl /1 caMONpoOBEpPKU

3.2.1. [na yero npeaHasHayeHbl rnagkne npeaesnbHble kanmbpbl?

3.2.2. Kak npumMeHsitoTcs paboume 1 KOHTPOSbHbIE Kannbpbl?

3.2.3, Y70 Takoe «NpOXOAHON» U KHEMPOXOAHON» KanubpbI?

3.2.4. Kakumun kanubpamu KOHTpONMpYloTCs: a) oTBepcTusi; 6)
Basibl; B) paboume kannbpbl-ckobbl?

3.2.5. Kak ¢ noMoLbio KanMbpoB NpPoBEpUTL MOAHOCTL AeTanu: a)
oTBepcTus; 6) Bana?

3.2.6. Kak onpefenuTb MCNpaBuUMbIA U HeMcnpaBuMbI b6pak fe-
Tanu Npu KOHTpose kanubpamn?

3.2.7. B Kakux npepenax AOMKEH HaxoauTbCs AENCTBUTENbHbI
pa3mep HoBoro paboyero kannbpa?

3.2.8. B kakux npegenax A0O/MHKEH HAXOAWUTbCS AENCTBUTENbHbIV
pa3mep pabouyero kanubpa npu ero akcnayataumm?

3.2.9. C kaKkoWi LUenbto yCTaHaBMBAETCA rpaHuLa U3Hoca?

3.2.10. Mo KakoMy MPUHLMMY HAa3HAYalTCA WCNONHUTENbHbIE
pa3mepbl KannmbpoB-npobok 1 Kanmbpos-cko6?

3.3. MpumMmepsbl pewieHns 3apau

3ajava. PaccunTtaTb npefenbHble U UCMONHUTENbHbIE Pa3Mepbl
paboumx U KOHTPOJIbHbIX KanubpoB Anst AeTanei, obpasyowmx nocaaky

+ 0,015

LA B

h6
- 0,009

PeweHue.
BbibrpaeM no ctaHaapTy AOMNYCKU M OTKITOHEHWUS Kanubpa-npobku:

H=25MkM; z=2MKM; Yy = 1,5 MKM; a = 0 MKM.
PaccunTbiBaeM npegenbHbie pa3Mepbl Kanubpa-npobku:

- NpoxXoaHasa CTOpOHa

H 0,0025
P—TIP = Dy + 2+ = 940,002+ == == =9,00325 (v);
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0,0025

H
P—IIPyy, = Dy +2=— =9+0,002- =9,00075 (Mm);

P—IIP,, =D,,, —y+a=9-0,002=8,998 (MM);

- HempoxoaHas CTOpoHa

H 0,0025
P~ HE = Dy, — -+ <9015+

=9,01625 (MM);

H 0,0025
5 =9,01625 (MM).

P-HE, =D, —a- > = 9,015-
Ha3HaualoTcs ucnonHuTenbHble pa3Mepbl Kanubpa-npobku:

- ANAA NPOXOAHOMN CTOPOHbI P — [TPmax_,, - 9,00325.9,0025 MM;
- NSl HENPOXOAHOMN CTOPOHbI P — HE max_,, - 9,01625 gp25 MM.

BbibrpaeM no ctaHZapTy AOMYCKM U OTKIOHEHWS Kanmbpa-ckobbl m
KOHTPO/IbHbIX Kannmbpos:

H; = 2,5 MKM; z; = 2 MKM; y; = 1,5 MKM; a; = 0 MKM; H, = 1 MKM,

PaccunTbiBaeM npegenbHble pa3Mepbl kannbpa-ckobbi:

- NpoxXoaHasA CTOpPOHa

P-1IIP

max

H, 0,0025
= dmax —Z 7 =9 - 0,002+ 5 =8,99925 (Mm);

0,0025

P-1IIP,, =dmax—zl—%=9 - 0,002 - =8,99675

(Mm);

P-1IIP,, =d_ +Y, — o, =9 +0,002=9,002 (MM);

- HENPOXOAHada CTOPOHa

105



0,0025

P-HE, =d_. +o+ % =8,991+ =8,99225 (MM);

0,0025
P-HE, =d_ +a —%=8,991 -

=8,98975 (MM).

min

HasHa4aloTca MCNoMHUTENbHbIE pa3Mepsbl KaJ'IM6pa-CKO6bI!

- NPOXOAHOMN CTOpoHbl P — ITP min*™ - 8,996757%%% vm;

2
+0,0025 MM.

- HEMPOXOAHOI# CTOPOHbI P — HE min* - 8,98975
PaccuMTbIBAKOTCS NpeaeNbHbIE pa3Mepbl KOHTPOMbHbIX Kannbpos:

- ANSi KOHTPONSI NPOXOAHOM CKOBbI Ha M3HOC

H ,001
K —Hmax = dmax + yl _al +7P =9 + 0,0015+ =9,002 (MM);

0,001

H
K~ Mgy = Gy + Y, —a == =9 + 0,0015 - Z222=9,001 (um);

min

- ANt KOHTPOSS U HAaCTPOMKM NPOXOAHOM CKObbI

0,001

H
K-1P,, =d_ —7,+—>=9-0,002 + =8,9985 (MM);
2

H 0,001
K-1P,, =d,., -7 —7—9 0002-7—89975(MM),

- ANS KOHTPO/S U HAacTPOMKN HEMPOXOAHOW CKOObI
H o 0,001
=d, +o, + 7 =8,991 + T =8,9915 (MMm);

H 0,001
K-HE,,, =d,, +a1—7—8 ,991 - T_B ,9905 (MM).
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poB:

HasHauvaloTcs UCnoNHUTENbHble pa3Mepbl KOHTPOSbHbIX

- Kanubpa m3Hoca K — Hmax_,, - 9,002,001 MM;
P

- MPOXOAHOro K — [IP max _,, - 8,9985.9,601 MM;

- HenpoxoaHoro, K — HE max_,, - 8,9915001 MM.

3.4. 3aaaum fns CaMOCTOSITE/IbHOIO peLueHus

Kanno-

3.4.1. PaccuuTaiite npeaenbHble U WUCMOAHUTESbHbIE pa3Mepbl
KanmMbpoB-nNpoboK AN1s KOHTPOS OTBEPCTUIA, YKkasaHHbIX B Tabnuue 3.10.

Tabnuua 3.10

Mons AONyCKOB OTBEPCTMI ANSt KOHTPONS Kanubpamu

Homep 1|2|3|4|5|6|7|8|9|10|11|12
BapuaHTa Ksanutet

6 |7]8] 9111|1213 ]14]15]16] 17
1 3 | AalBlCc|D|]E|JF|G|H|IW|K]|M][]N
2 6 |E|F|[G|H [ |K|[M|N[IW|K]|M][]N
3 . 10l |K|[M|[N|]A]B|]C|D|J]E|[]F|G]|H
4 = [8[xs|[kK|[M[N[JU|V]zZz]zc]A]B]C]|D
5 s 5 |Julv]z|z|[E]F|G|H|W|K][M][N
6 | S 30 |A|B|C|D|U|[V|Z|Z|E|F|G]|H
7 5 50 | E|F|[G|H|U|V]Z]z B|C|D
8 E [ 8 [3 |[K|[M| N |3 |K|M|N]|E|F]|G]|H
9 | & [W0|[P|[R|[S|T|A|[B|C|D|3]|K]|M]|N
10| Y [120[A[B|[C|D || K|M|N]|]U]|V]|Z]|Zz
11 B8 |E|F[G|H||K|[M|[N][]A]B]C]|]D
12 250 [Jls KM NJu|lVv]z|zc]a]lB|C]|D

3.4.2. PaccuuTtaiiTe npegesibHble U UCTONHUTESNbHBIE pa3Mepbl
KannbpoB-ckob AN KOHTPONS BasioB, yKa3aHHbIX B Tabn. 3.11.
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Tabnuua 3.11
Mons [oMyCKOB BafoB Ansi KOHTPONsS Kanubpamu

1 2 3 4 5 6 7 8 9 10 | 11 | 12
Howep KBanutet
BapuaHTa

6 7 8 9 10 | 11 |12 |13 | 14 | 15| 16 | 17
1 3 al| b C d e f g h j k m n
2 6 p r s t u \Y X z za | zb | zc | js
3 10 |z |za | f g h a b C d e m n
4 18 t u \Y X a b C d e p r s
5 s 25 flag h p r S z za j k m n
6 % 30 | p r s f g h k a b ¢ d e
7 ;.;) 50 | j k | mj|n t u v X h p r S
8 g 80 |z |za | a b c d e r S t m n
9 100 | t | u | v | X c d e f h r s t
10 120 | f | g h | m n a b C d e z za
11 180 | f | g z | za j k m n t u v X
12 250 | j k | m|n c d p r s f g h

3apaya 3.4.3. PaccuuTaiiTe npegenbHble U UCMOSHUTESbHbIE
pa3Mepbl KOHTPOJIbHbIX KannbpoB Anst KOHTpoNs Kannbpos-ckob, npeaHa-
3HauYeHHbIX A1 Ba/IOB, YKa3aHHbIX B Tabn. 3.11.

3apava 3.4.4. PaccuuTaiiTe WCMONHUTENbHbIE pa3Mepbl Kanunb-

poOB, NMpeAHa3Ha4Y€EHHbIX A1 KOHTPONA AETaHEVI, BXOAALWMX B coeanHe-

HUs1, 06pa3oBaHHbIE MOSIMK AOMYCKOB, YKa3aHHbIMK B Tabs. 3.12.
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Tabnuua 3.12

Mons AOMycKOB AeTanen ansi 06pas3oBaHMs NocafoK

60T

Homep 1 | 2 ‘ 3 | 4 | 5 | 6 ‘ 7 ‘ 8 ‘ 9 ‘ 10 ‘ 11 ‘ 12
Mone Aomycka OCHOBHOIO OTBEPCTUS
BapuaHTa H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16 H17
1 2 h6 p7 k7 g8 f9 s9 k11 ni2 di12 h15 k15 el6
2 10 d7 s6 f8 r8 el0 all pl0 el2 pl4 glé ni4 ul7
3 8 k8 ué c9 d7 h10 u9 c12 t11 b13 s14 p15 f15
4 50 p6 a7 ds t7 p9 t9 g10 hi4 ri2 c15 t16 ri6
5 % 35 r7 e7 p7 a9 g9 r10 s12 cl2 ul4 f14 b16 sl7
6 E 180 f7 h8 e7 u9 s9 hi1 b1l pil | g13 | di4 r17 g17
7 E 120 e8 t6 r9 h9 d8 ell ri2 f11 el4 k16 ul5 clé
8 é 85 u7 c7 m8 p7 u8 k10 di12 si4 cl3 p15 h14 t15
9 <63 m7 d8 s9 m8 c10 p10 uil b12 t15 k14 ni5 h15
10 250 t6 f8 h9 k8 alo g12 h10 ri4 h13 b14 s17 di6
11 125 g8 g6 t7 f9 r9 f12 t10 g13 ki4 | ni5 gl4 b17
12 18 n7 js7 n8 e9 n8 d10 nil k13 f15 ul5 f16 pl7




3apava 3.4.5. OnpepenuTte npegensHO AOMYCTUMbIE pa3Mepbl
A5 HOBbIX MPOXOAHBIX KannbpoB-npobokK, npeaHasHayeHHbIX A1 KOH-
TPOsA Monein AoNycKoB OTBEPCTUM, yKasaHHbIX B Tabn. 3.13..

Tabnuua 3.13

Mons fOMYCKOB KOHTPONMPYEMbIX OTBEPCTUI

Homep 1|2|3|4|5|6|7|8|9|10|11|12
BapuaHTa KBanutetbl
671891011 ] 121314 ]15] 16 17
1 50 |A|D|C|J| E|H|M|K|R|B]|S]|N
2 35 |E|B|K|D|H|A|J|N|C|M]|N]|T
3 18 |[N|H|A|E| M| C|D|B]|K | |J3|P]|R
4 § 120 [S|C|E|H|B|D|K|A || N|M][T
5 % 8 |B|J|M|A|C|N|H|E|D]|S|K]|T
6 | [ 2 [K|[R|U[N||E|P|C|[M|D]|B]|A
715 [0 [R|[M[P|[BlK|U|[N|[S|A|R[JB|C
8 |5 8 |[s|A[N|[S|D|K|C|H|B|T]|U|M
9 |3 [8|D|R|[IS|C|N|M|A|S |E]|K|H]|B
0| Y120 [M|[E[B|[K|P | X|S |3 |H|C|D]|R
11 8 |[CI{N|H|[M|U|[B|E|D]|zZ]|U|A]P
12 63 |[P|S|D|U|A |3 |B|M|X]|E]|C]|EK

3apgava 3.4.6. Onpegenute npegenbHO AOMNYCTUMblE pa3Mepbl
[NS HOBbIX HENPOXOAHBIX kanMbpoB-nNpobok, NpeaHas3HayYeHHbIX A58 KOH-
TPONs NOSen AOMYCKOB OTBEPCTUM, YKa3aHHbIX B Tabn. 3.13.

3apava 3.4.7. OnpepenuTte npefenbHO AOMYCTUMbIE pa3Mepbl
[ANS HENpOXOAHbIX KanubpoB-npoboK, MpeaHa3HaYeHHbIX A1 KOHTPOis
rosiei [OnyckoB OTBEPCTMM, YKa3aHHbIX B Tabn. 3.13.

3apayva 3.4.8. OnpepenuTte npefenbHO AOMYCTUMbIE pa3Mepbl
ANS HAXoAAWMXCS B 3KCM/yaTauum NpoOXOAHbIX Kanubpos-npobok, npea-
Ha3HaYeHHbIX A1 KOHTPOAS NOMei JOMYCKOB OTBEPCTMI, YKa3aHHbIX B
Tabnuue 3.13.

3apaya 3.4.9. OnipepenuTte npegenbHO AOMYCTUMbIE pa3Mepbl
AJ151 HOBbIX MPOXOAHBIX KanmbpoB-ckob, npefHa3HauYeHHbIX AN KOHTPOns
rosieit oNycKoB BasoB, YKa3aHHbIX B Tabs. 3.14.
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Tabnuua 3.14

MMons AOMYCKOB KOHTPONMPYEMbIX BasloB

H 1]2[3[4]5]6]7[8]9]J10]11]1
omep
Keanutetsbl

oTBepcTUs 6 |7 |8 |9|10 | 11|12 |13 | 14 | 15| 16 | 17
1 120 | a | d | b | e f k C g js m h p
2 50 g|lc|h|d b a f e r k n u
3 6 d| f|]a]c e h b m g t S k
4 £ 80 h|le|g]|b d f js n a C u m
5 < 30 b |js|m]|f a C g d e h p t
6 § 50 flr|p|h|n e k s o a b d
7 E 100  m|a|t]|g h js d C f b e r
8 z 8 k|hje|lu|c g m a z d f b
9 = 10 clg| flijs| m n p h d e a S
10 20 e|b|d r g S a f h js C n
11 45 p|ls|c|a k X z js b f d e
12 250 [ js | u| n| X t d e b p g z a

3apgava 3.4.10. OnpegenuTe npefenbHO AONYCTUMbIE pa3Mepbl
NS HENPOXOAHbIX KannbpoB-ckob, npeaHasHauyeHHbIX AN KOHTPONs no-
Ne AOMyCKOB BasioB, yKa3aHHbIX B Tabn. 3.14.

3apava 3.4.11. Onpegenute npedenbHO AOMYCTUMbIE pa3Mepbl
[ANS KOHTPOSbHbIX MPOXOAHbLIX Kanubpos, npeAHa3HaYeHHbIX ANS1 KOH-
Tponsi ckob, nUcnonb3lyemblx ANs BasfOB C MONSAMU AOMNYCKOB, YKa3aHHbIMU
B Tabnuue 3.14.

3apava 3.4.12. Onpegenute npedenbHO AOMYCTUMbIE pa3Mepbl
[ANS KOHTPOJIbHBIX HEMPOXOAHbIX KanMbpoB, MpeaHa3Ha4YeHHbIX A1 KOH-
Tponsi ckob, ucnonb3lyemblx ANs BasOB C MONSMU AOMNYCKOB, YKa3aHHbIMU
B Tabnuue 3.14.

3apava 3.4.13. Onpegenute npedenbHO AOMYCTUMblE pa3Mepsbl
ANS KOHTPOJNbHbIX KanubpoB M3HOCA, NMpeAHasHayeHHbIX A1 KOHTPONs
CK06, ncnonb3lyemblx A8 Banos C NOMSMU A0MNYCKOB, YKa3aHHbIMU B Tab-
nvue 3.14.

3apaya 3.4.14. YcraHoBUTE BO3MOXHOCTb MPUMEHEHUS MPOXOA-
HbIX KanMbpoB-NPo6OK, HaXOAAWMXCS B 3KCMlyaTaumu, AeNCTBUTENbHbIE
pa3Mepbl KOTOPbIX YKa3aHbl B Tabn. 3.15.
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Tabnuua 3.15.

[leicTBUTENbHbIE pa3Mepbl NPOXOAHbLIX KanMbpoB-npobok

KoHTpo- | 4H7 | 26H7 | 50R9 | 120U8 (4,8H7 | 3N6 | 20H8 | 180P9 | 7H7 |30E10

NUpyeMbIii
AvameTp,
MM

[eictBu- {3,999 (25,998 (49,964 | 119,880 |4,796 |2,995 {19,998 [180,958 |6,999 (30,038

TeNbHbIN
pa3mep
kanubpa,
MM

3apaya 3.4.15. YcTaHOBMTE BO3MOXHOCTb MPUMEHEHMS HEMpo-
XOAHbIX KanubpoB-npobok, AeNCTBUTENbHbIE pa3Mepbl KOTOPbLIX YKa3aHbl

B Tabn. 3.16.
Tabnuua 3.16

[eicTBUTENbHbIE Pa3Mepbl HEMPOXOAHbIX KaM6poB-Npo6ok

KonTponu-| 7H7 |4,8H7| 250S9 | 10E7 | 18K10 | 26H7 | 6]s9 |80P11| 4H7 20H8

pyeMmbiii
pasmep,

MM

[Nenctsun- | 7,014 [4,812[249,862 10,041 | 17,930 {26,022 | 6,016 [79,969| 4,012 | 20,033
TeNbHbIN
pasmep
kanubpa,

MM

3apaya 3.4.16. YcCTaHOBUTE BO3MOXHOCTb MPUMEHEHWUS HOBbIX
MPOXOAHbIX KanubpoB-ckob, AeNCcTBUTENbHBIE pa3Mepbl KOTOPbIX YKa3aHbl

B Tabn. 3.17.
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Tabnuua 3.17
[leicTBUTENbHbIE pa3Mepbl NPOXOAHbLIX KafMbpoB-CcKob

KoHtponu- | 4k6 | 26h6 | 90r8 |130n6 | 7f6 |20d8 [50e74,8g6| 80t7 |120u8
pyeMbli1 pas-
Mep,
MM

[eiicteu- | 4,006 | 25,996 |90,106(130,054| 6,982 | 19,93 ]49,95/4,803/80,107(120,2
TeNbHbIN

pa3mep ka-
nmbpa,
MM

3apaya 3.4.17. YcCTaHOBUTE BO3MOXHOCTb MPUMEHEHMsI Hemnpo-

XOAHbIX KanMbpoB-ckob, AENCTBUTENbHbIE pa3Mepbl KOTOPbIX YKa3aHbl B
Tabn. 3.18.

Tabnuua 3.18
[lefcTBUTENbHbIE Pa3Mepbl NPOXOAHLIX KanMbpoB-CcKob

KoHTpo- |4,8g6| 20d8 | 130p9 | 45m7 | 26h6 | 4k6 |180js8| 7f6 | 3046 | 150r7
MpyeMbIit

pasmep

[Devicten- 4,789 19,900 |130,044|45,008|25,987 | 4,002 [179,03|6,971 | 29,662 | 150,64
TeNbHbIN

pa3mep
Kanubpa

3apaya 3.4.18. YcraHoBUTE BO3MOXHOCTb MPUMEHEHWUS HOBbIX
MPOXOAHbIX KannMbpoB-NpobokK, AENCTBUTENbHbIE pasMepbl KOTOPbIX YyKa-
3aHbl B Tabn. 3.19.
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Tabnuua 3.19

[leicTBUTENbHbIE pa3Mepbl NPOXOAHbLIX KanMbpoB-npobok
20H8 | 4H7 | 60P7 | 26 H7 | 180R8 [120X9| 7 H7 | 50F6 |30M8 |4,8H7

KoHTpo-
NUpyeMbIi
pasmep
[LleiicTevn- | 20,005 | 4,003 [ 59,94 | 26,004 [ 179,87 | 119,7 | 7,002 [50,027] 29,96 | 4,801
TENbHbIN
pasmep
Kannépa

3agava 3.4.19. YcraHoBUTE BO3MOXHOCTb MPUMEHEHUsI NMpoxoa-
HbIX KanubpoB-CKOD, HaxXOASLMXCA B 3KCMlyaTauuu, AEUCTBUTESbHblE

pa3Mepbl KOTOPbIX YKa3aHbl B Tabnuue 3.20.
Tabnuua 3.20

[lefcTBUTENbHBIE pa3Mepbl NPOXOAHLIX KanMbpoB-CcKob

KoHTpo- | 26h6 | 7f6 | 4k6 | 50t7 | 110p6 |4,8g6 | 180h9 | 60n7 | 20d8 |30d8

NUpYyeMbIit
pasmep,
MM
[eicTeu- | 26,002 | 6,988 | 4,010 | 50,08 | 110,06 | 4,798 {180,001 | 60,05 [ 19,938 | 29,9
TeSbHbIN
pasmep
kanvbpa,
MM

3apaya 3.4.20. YcTaHOBUTE BO3MOXHOCTb MNPUMEHEHWUSI KOH-
TPOsbHbLIX kanubpoB K-MP npoxoaHbIX KanvbpoB-ckob, AeNCTBUTENbHbIE

pa3Mepbl KOTOPbIX YKa3aHbl B Tabn. 3.21.
Tabnuua 3.21

[JeicTBUTENbHbIE pa3Mepbl KOHTPOJbHBLIX NPOXOAHBIX Kannbpos
7f6 | 26h6 | 80u7 | 130n6 | 30js8 | 250e9 | 4k6 | 120v8 | 20d8 | 4,896

KoHTponupye-
Mblii pasMep, MM
Jevicten-  6,98525,99780,134(130,055[30,017]249,9024,007|120,227|19,9304,7945
TenbHbIN pasmep|
Kanubpa, MM

3apaya 3.4.21. YcTaHOBUTE BO3MOXHOCTb MPUMEHEHWUS KOH-
TPOsbHbLIX KannmbpoB K-HE HenpoxofHbIX KanubpoB-ckob, AeUCTBUTESb-
Hble pa3Mepbl KOTOPbIX YKa3aHbl B Tabn. 3.22.
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Tabnuua 3.22.

[JeicTBuTENbHbIE pa3Mepbl KOHTPOSBbHBIX KanMbpOB HEMPOXOAHbIX
Kannbpos-ckob

TeNbHbIN
pasmep
kannbpa,

KoHTpo- 20d8 | 4,896 | 50p8 180c7 | 350p6 26h6 7f6 70k9 | 10e7 | 4k6
NVpyeMblii
pasmep,
MM
[eiictBumn- | 19,902 | 4,787 | 50,028 | 179,731 | 350,063 | 25,987 | 6,972 | 70,004 | 9,962 | 4,001

MM

3apaya 3.4.22. YcCTaHOBUTE BO3MOXHOCTb MPUMEHEHUS KOH-

TPONbHbIX KanmbpoB K-W npoxoaHbix kannmbpoB-ckob Ha M3HOC, AEUCTBU-
TeflbHble pa3Mepbl KOTOPbIX YKa3aHbl B Tabn. 3.23

[JeicTBUTENbHbIE Pa3Mepbl KOHTPO/bHBIX KannbpoB NPOXOAHbIX

Kannbpos-ckob

100b6

7f6

20d8

4,896

Tabnuua 3.23.

30h8

90f9

118v10

KoHTpo- | 4ké

IMpyeMblii

pasmep,
MM

26h6

80z8

6,989

19,940

4,795

30,002

89,97

118,315

[evicteu- | 4,01
TeNbHbIN
pasmep
kanvbpa,

26,003

80,26

99,784

MM
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FnaBa 4. PE3bBOBbIE COEAMHEHUSA C METPUYECKOM
PE3bBOUN

4.1. NMpodunnb n napaMeTpbl METPUUYECKOI pe3bbbl.
MpaBuna HOpMUpOBaHUA TOYHOCTU

MeTpuueckasi pe3bba OTHOCUTCS K pe3bbam obLiero
HasHauyeHusi. OHa gomkHa obecneunBaTb CBMHYMBAEMOCTb He3a-
BUCMMO W3rOTOBMIEHHbIX AeTaneit 6e3 Kakon-nMbo MpUroHKK U
MPOYHOCTb Pa3beMHbIX COEAMHEHWI AeTanein MawuH 1 Npubopos
B Mmpouecce AnuTeNbHOW 3KcnyaTauun. M3 Bcero MHoroobpasusi
pe3bb B Ka4yecTBe KpenexHon Hambonee WMPOKO NPUMEHSIETCS B
pasnnyHbIX BUAAX MPOM3BOACTBA UMMHAPUYECKas MeTpuyecKast
pe3bba.

Mpodunb MeTpuyeckoi pesubbl (puc. 4.1) aensercs Tpe-
YrofibHbIM C Yr/IOM Npu BeplwmHe 60° M MAOCKMMM Cpe3aMu Mo
BEpLMHAM W BraguMHaM, nNpefHa3Ha4YeHHbIM ANs1 MOBbILEHUS
NPOYHOCT BoNTa U YNAy4dLEHNS TEXHONOIMYHOCTM M3rOTOBMIEHUS
pe3bb. HoMuHanbHbIM Npodunb siBnsieTcs obwmm ana 6onta u
ramku, T.e. HOMMHabHbIE pa3Mepbl NapaMeTpoB pe3bbbl SBNSIOT-
cs obwmMM ans HapyxHol (6onTa) M Ans BHYTPeHHeW (raiiku)
pe3bbbl.

OCHOBHbIMM NMapaMeTpaMn pe3bbbl ABSIOTCA:

d; D — Hapy>HbIi1 anameTp 6onTa 1 raiiku;

d,; D, — cpeaHuin auameTp 6onTa 1 rainku;

di; Dy — BHYTPeHHMI anaMeTp 60Ta U rainku;

P — war pe3bbbl;

H — BbicOTa MCXOAHOrO TPEYronbHOro Npoduns;

H; — pabouas BbicoTa npocduns;

R — paanyc 3akpyrneHus BnaguH 6onTa

HapyxHbln anameTp pesbbbl d, D — 370 AvameTp BOObGpa-
»Kaemoro uunuHapa, obpasyiollas KOTOporo NpoXoAMuT KacaTeslb-
HO K BEpLlUMHaM Hapy>XHOM pe3bbbl WM BMaavHaM BHYTPEHHel
pe3bbbl. ITOT AMAMETP NPUHMMAETCSH 3@ HOMWHANbHBLIA AnameTp
pe3bbbl.

BHyTpeHHWI1 anameTp pesbbbl d;, D; — AnameTp Boobpa-
)KaeMoro LMIMHAPa, BMMCAHHOIO KacaTeNlbHO K BEpLUMHaM BHYT-
peHHe pe3bbbl UM BNaaMHaM Hapy>XHOW pe3bbbl.

CpeaHuii amameTp pesbbbl d,, D, — AnameTp Boobpaxkae-
MOro, COOCHOro C pe3bboi umnMHapa, 0bpasylolas KoToporo
nepecekaet npocuib BUTKOB B TOYKaxX, FAe LIMpWHA BbICTYNa
paBHa LUMPUHE KaHaBKMW.
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Puc. 4.1. Mpocunb MeTpuyeckoi pesbbbl no MOCT 9150-2002

Lar pe3bbbl P — pacctosiHne Mmexay coceHUMWM OfHO-
WUMEHHbIMK (NpaBbIMKU UM NeBbIMK) BOKOBLIMM CTOPOHAMWU MpPO-
$uns, namMepeHHoe B HarpasneHuu, NapannesibHOM ocu pe3bbbl.
[na MHOrosaxofHblXx pe3bb BBEAEHO MOHATME “XoA pe3bbbl” —
BENMYMHA OTHOCUTENIbHOrO M OCEBOMO CMELLEeHUsI BUHTA (rainku)
3a OZMH NOMHbIN 060pOoT. XoA pe3bbbl paBeH:

P,=P-n, 4.1)
roe P — war pe3bbbl, N — uncno 3axonos, P, — xon pe3sbbbl.

CnepoBaTefibHO, ANS OAHO3axoAHOW pe3bbbl 6onT (raii-
Ka) 3a oauH 0bOpOT MepeMeLlaeTcs B OCEBOM HarpaB/ieHUn Ha
BENNYMHY, PaBHYIO LWary pe3bbbl.

Yron npodunst o - yron mexay 60KOBbIMM CTOpPOHaMu
npocuns B 0ceBoi NIOCKOCTU. MOCKONbKY B METPUYECKON pe3bbe
BaXHa CMMMETpusi yrna npoduns, Mno3TOMy WU3MEpSoT Yron
HaknoHa 60KOBOM CTOPOHbI Mpocuss, T.e. MOMOBUHY yrna npo-
duna o2 — yron mMexay CTOPOHOW Npoduns U neprieHAnKYNs-
pOM, OMYyLLEHHBbIM 13 BEpLUMHbI NPOMUIIS Ha OCb pe3b6bl;

BeicoTa ncxoaHoro npoduns H — BbiCOTa OCTPOYronbHOro
npoduns, NOlyYEHHOro NPOAOIXEHNEM BOKOBbLIX CTOPOH NPodu-
N A0 UX NepeceyeHus;

Pabouas BbicoTa npoguns H; — BbiICOTa COMPUKOCHOBE-
HUSI CTOPOH NpOocUNs Hapy>XHOW M BHYTPeHHel pe3bb B Hamnpas-
NEHUN, NEPrEHANKYNSIPHOM OCK pe3bbbl.

BaxxHeMWwuMn napamMeTpamn pe3bbbl, 0becneymBatoLmMm
CBMHYMBaEMOCTb pe3bb0BOW Napbl, SBASIOTCA CPeAHUA avameTp,
LIar ¥ NOSI0BMHA Yria Npoduns.

MeTpuuyeckasi pe3bba 06Llero HazHauyeHusl C HOMUHab-
HbIMM avameTpamn oT 0,25 pgo 600 MM genutcs Ha pesbby C
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KPYMHbIMM M C MENKMMW Liaramv. YCTQHOBNEHO TpW psaa Aua-
METPOB METPUYECKOW pe3bbbl M KaXaAoMy AuaMeTpy MpUCBOEHbI
KPYMHbIA M Menkue warun. MNpu Bbibope pe3bb nepsbiii psa BTO-
poMy, BTOPON — TpeTbeMy. Y pe3bb C KPyMHbIM LUIAroM Kaxzaomy
HOMWHaNbHOMY AMaMETpy COOTBETCTBYET OAMH OMNPeAeNeHHbIi
LIar, No3TOMy B YCNIOBHOM 0603Ha4YeHMn ero 3HayeHve He ykasbl-
BaeTcs. Y pe3bb C MEeNKUM WwaroM OAHOMY M TOMY €& HOMWHasb-
HOMY AMaMeTpy COOTBETCTBYeT HECKOSbKO LIaroB, KOTOpble MO
BE/IMYMHE MEHbLLE KPYMHOrO.

Pe3bbbl C KpymHbIM LwaroM 0603Ha4aloTCd TObKO CBOWUM
HOMMWHaNbHbIM AYaMeTPOM HapyxHbIM (d) Ans 601TOB M HapY>KHbIM
(D) anst raek. Hanpumep, M8, M10. KpynHbii war 3Tmux pessb 1,25
MM ansg M8 n 1,5 mm gna M10) HuUrae He 3anucbiBaeTcsl.

Pe3bbbl C MenkuM warom 0603HaYaloTCd HOMMHAMBHBIM
pasMepoM W liaroM, BblbpaHHbIM M3 psia MenKWX, UCXoAs U3
3KCMNYaTaUMOHHOrO  HasHayeHus  coeavHeHust.  Hanpumep:
M10x1, M10x1,25, M8x1. Pe3bbbl C MENKMM LIAroM NpuMeHsoTCs
npy COeAMHEHUWN TOHKOCTEHHbIX AeTanei, Npu OrpaHUYeHHO
[JIMHEe CBMHYMBaHUS, a Takxe B Tex Ciy4asx, korga Tpebyetcs
NOBbILLEHHas! MPOYHOCTb COEANHEHUS.

CnepoBaTtesnibHO, ec/in B 0603Ha4eHnn war pe3bbbl He yKa-
3aH, TO MosararT, YTo pe3bba C KpynHbIM WwaroM. Ero 3HayeHue
MOXHO onpeaenuTb no Tabn. 4.1.

Tabnuua 4.1
3HaueHNs OCHOBHOrO (KpYMHOro) Lwara, MM, Ans pe3sobl
MEeTpUYECKom
HapyxHbiii ana-| LWar, |HapyxHbii avametp, [Lar, mm| HapyxHbid | Lar,
METp, MM, 4N | MM MM, Ans psaa AvaMeTp, MM, | MM
psifa Ans pspa
1 2 1 2 3 1 2
025 | - |0075] 16 | 1,8 | - 035 | 12 — [ 1,75
0,3 — |o08 | 2 | - - 04 | 16 | 14 2
- 035] 0,00 | 25 | 22 | - 045 | 20 |18;22| 2,5
04 |045| 01 | 3 - - 05 | 24 | 27 3
05 | 0550125 - | 35| - | (06) | 30 | 33 | 35
0,6 ~ o5 a4 | - - 07 | 36 | 39 4
- 07 | 0175 - | 45| - |75 | 492 | 45 | a5
0,8 — 1T o2 [ s - - 08 | 48 | 52 5
- 09 | 0225 6 | - 7 1 56 | (60) | 5,5
1,12 | 1,1 [ 025 | 8 | — | 9* | 1,25 | 64 | 68 6
- 14 ] 03 | 10 | = [ @AD | 15 - - -

*3HaueHus), yKasaHHble B CKOBKaXx, JKenaTenbHO He NMPUMEHSITh.
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[vameTpbl CpeaHuii U BHYTPEHHWI B 3aBMCMMOCTU OT
liara paccyMTbIBAOTCA COrnacHo ¢opMynaM, NpuUBEAEHHBIM B
Tabnuue 4.2.
Tabnuua 4.2
PacueT HOMUHaNbHbIX pa3MepOB CPeAHEro 1 BHYTPEHHEMO Ana-
METPOB METPUYECKOW pe3bbbl

LWar [unameTpbl pe3bbbl 60/1Ta U raku, MM
pe3bbbl P, cpeaHui BHYTPEHHWI
MM (dz: Dz) (d1, D1)
0.20 d-1+0.870 d-1+0.783
0.25 d-1+0.838 d-1+0.730
0.30 d-1+0.805 d-1+0.675
0.35 d-1+0.773 d-1+0.621
0.40 d-1+0.740 d-1+0.567
0.45 d-1+0.708 d-1+0.513
0.50 d-1+0.675 d-1+0.459
0.60 d-1+0.610 d-1+0.350
0.70 d-1+0.546 d-1+0.242
0.75 d-1+0.513 d-1+0.188
0.80 d-1+0.480 d-1+0.134
1.00 d-1+0.350 d-2+0.918
1.25 d-1+0.188 d-2+0.647
1.50 d-1+0.026 d-2+0.376
1.75 d-2+0.863 d-2+0.106
2.00 d-2+0.701 d-3+0.835
2.50 d-2+0.376 d-3+0.284
3.00 d-2+0.051 d-4+0.752
3.50 d-3+0.727 d-4+0.211
4.00 d-3+0.402 d-5+0.670
4.50 d-3+0.077 d-5+0.129
5.00 d-4+0.752 d-6+0.587
5.50 d-4+0.428 d-6+0.046
6.00 d-4+0.103 d-7+0.505

B 3aBMCMMOCTU OT 3KCMJTyaTaLMOHHBIX U KOHCTPYKTUBHbIX
TpeboBaHWI Ha3HayaeTcss KnacC TOYHOCTU pe3bbbl (TOYHbIN,
cpeaHuii, rpybbiil). TOYHbIM Knacc MeTpUYeckolr pesbbbl HasHa-
YaeTca ANs OTBETCTBEHHbIX CTAaTUYECKN Harpy>XXeHHbIX pe3b60BbIX
COEIMHEHWI, a TaKKe, Koraa AOMNyCcKaloTCs Nb Masble Koneba-
HUs1 XxapakTepa nocagku. CpegHuin Knacc — ans pesbbbl 06Lero
npuMeHeHusi. MpybbIii Knacc — Npyu HapesaHWn pesbbbl Ha rops-
YyeKaTaHblX 3aroTOBKax, B AJIMHHbIX FYyXMX OTBEPCTUSIX.
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HopMupytoTcst nonsiMmM JOMycKoB CpeaHuit avameTp 6onTa U rai-
kn (d,, D,), Hapy>Hblii anameTp 6onta (d) U BHYTPEHHUI Auna-
meTp raviku (D;). CnegoBaTtenbHo, Nocaaka pesbboBOro coeanHe-
HUSI BbIMOSTHSIETCA MO CPeAHEMY AMAMETPY, @ He pernaMeHTMpo-
BaHHbIMW MO TOYHOCTWU OCTAlOTCS HapYXXHbIA AnaMeTp ranku D u
BHYTPEHHWUIA anaMeTp 6onTa d;.

Mone ponycka AvaMeTpa pe3bbbl 06pasyeTcs coueTaHu-
€M [ioMnycKa M OCHOBHOMO OTKIOHeHWs. B 06o3HaueHun nons ao-
Mycka METPUYECKOW pe3bbbl Ha NEPBOM MeCTe yKasblBaeTcs Und-
poil cTerneHb TOYHOCTU, Ha BTOPOM — BYKBOW — OCHOBHOE OTKJ1O-
HeHue, Hanpumep 6g, 4h, 8H, uTO OT/AMYaeT nons AOMNYyCKOB
pe3bbbl OT NOMen AOMYCKOB FMaAKUX coeamMHeHuin. [ns MeTpuye-
CKOW pe3bbbl MPUMEHSIIOTCA CTeNeHn TouyHocTn co 2 no 10 B no-
psfke YMEHbLUEHMS TOYHOCTWU. [lonoXeHne nonein [oMyCcKoB
pe3bbbl OTHOCUTESIbHO 3NIEMEHTOB  HOMMHASIbHOMO  Mpoduns
onpeaensieTcsl OCHOBHLIMW OTKIOHEHWUSMU, U 0603HaYaeTcs Gyk-
BaMW NaTuHcKoro andasuta. BblbpaHHas BenvMuMHa OCHOBHOMO
OTKJIOHEHMSI cobnofaeTcsl eanHoi no BceMy npodunto, T.e. pac-
NPOCTPaHSIETCA U Ha HEHOPMUpYeMble aAnaMeTpsbl d; nnm D.

[ns kpenexHol pe3bbbl NPUMEHSIIOTCS MOCaAKWN C 3a30POM.
B Tabn. 4.3 npuBeaeHbl Nonsi A0MNYCKoOB pe3b6oBLIX AeTanen ans
06pa3oBaHMsi NOCafoK C 3a30POM.
Tabnuua 4.3
Mons AonycKoB MeTpUYecKon pesbbbl C 3a30pamm

Hapy>xHasi pe3bba (60nT)

[n1MHa CBMHYMBAHMS
Knaccbl To4Ho- Kopotkast | HopmarsnbHas | AnvHHas
CctH MNons gonyckos
TouHbIV (3h4h) 4h, 49 (5h4h)
CpeaHuii 5h6h, 5g6g (7héh), 7g6g,
6h, |60 b, 6e, (7e6e)
6d
rpy6eiii (8h), 89 (9989)
BHyTpeHHsist pe3bba (raika)
[n1Ha CBMHYMBAHMS
Knacch! TOUHO- Kopotkas | KopoTkas | Koportkas
cTn Monsa gonyckos
TOYHBIN 4H 4H5H, 5H 6H
CpepHuii 5H, (5G) 6H *, 6G 7H, (7G)**
[py6bIli — 7H, 7G 8H, (8G)

*Tlons AOMYCKOB, 3aK/OYEHHbIE B PaMKW, PEKOMEHAYIOTCS AN npea-
MOYTUTESNLHOIO MPUMEHEHNUS.
**[ons AOMNYCKOB, YKa3aHHbIE B CKOGKAX, MPUMEHSTb HE PEKOMEHAYETCS.

120




O603HaueHMe nons Aonycka pesbbbl COCTOMT M3 0603HaYeHus
nons ponycka cpegHero avametpa d,, D,, momeleHHoro Ha nep-
BOM MecTe, U 0603HaueHusi nons Aonycka AvaMmeTpa BbICTYMOB,
T.€. HapyXHoro auameTpa 6onta d wnn BHyTpeHHero avameTpa
raikv D, Hanpumep: 7g6g, rae 7g — none gonycka avametpa ds,
6g — none ponycka anametpa d, 5SH6H, rae 5H — none gonycka
AvameTpa D,, 6H — none gonycka anameTtpa D;.

Ecnn obosHayeHve nons gonycka avameTpa BbicTynos d
unn D; coBnagaeT ¢ 0603HayeHeM Nons Aonycka cpegHero ana-
MeTpa, TO OHO B O603HAaYeHMM He MOBTOPSETCS, @ YKa3blBaeTCs
TONbKO OAHO 3HaYeHWe Mons Aonycka, Hanpumep: 6H, 6g.

B ycnoBHOoM o0603HadeHnn pe3bbbl 0603HauveHue nons
[OMNycka AO/MKHO criefoBaTh 3a 0603HayYeHMeM pa3Mepa pe3bObl.
Hanpumep, o603HaveHne pe3bbbl C KpynHbIM WwaroM 6onta M12 —
69, ravikm M12 — 6H, c MenkmuM warom M12x1-6g, M12x1 — 6H.

Mocagka B pe3bboBOM coeauHeHuM 0603Ha4vaeTcs Apo-
6bl0, B UMCIMTENE KOTOPOW YKa3blBaeTCs Mose AOMycKa BHYTPEH-
Heli pe3bbbl (raiiku), a B 3HaMeHaTesne — Mnose A0Mycka Hapy>XHOW

0 _6H , M12x1—@. B nocag-
69 69

Kax AonyckaeTcs ntoboe coueTaHue nosen AoMyCKOB HapyXHOM U

BHYTPEHHEIN pe3bbbl, YCTAHOBNEHHbLIX CTaHAapToM. lMpeanoyTu-

TENbHO CoYeTaTb MO AOMYCKOB OAHOMO Knacca TOYHOCTM.

Mo ycTaHOBMEHHLIM MOMSIM AOMYCKOB OMpeaensioTcs npe-
[ENbHble OTK/IOHEHWUSI HAPY>XHOM WM BHYTPEHHEN METPUYECKOM
pe3bbbl No Tabn.4.4 n 4.5.

CBuMHUMBaeMoCTb 60nTa M rariku 6yaer obecneyeHa
TONbKO TOrAa, Korga pasHOCTb UX CPeAHWUX AMAMeTpoB GyaeT He
MEHbLUE CYMMbl AMaMeTpasibHbIX KOMMEHCaUMI OTKIIOHEHWI Lara
M NonoBuHbI yrna npocduns obeunx getanei. Ons yaobcTeBa KOH-
Tpons pe3bb M pacyeTa AOMYCKOB BBEAEHO MOHSITUE MpUBEAEH-
HbIA cpefHuiA avaMeTp “pe3bbbl”. 3HayeHue [AeCTBUTENIbHOrO
cpefHero avameTpa pesbbbl, YBENIMUYEHHOrO A1 HapyHow (6on-
Ta) WM YMEHBLUEHHOMO NSt BHYTPEHHeW (raikn) pesbb Ha cyM-
MapHYl0 AMaMeTpasibHYl0 KOMMEHCaUMIO Wwara v MNoSIOBUHbI yrna
npoduns f,,, Ha3biBAETCA NpUBEAEHHBIM CPEAHUM ANAMETPOM:

dan = doyew + fpa; D2np =D,- fpoc. (4.2)

f, n f,, HasbIBAOTCA AMaMETpanbHbIMWU KOMMEHCALMAMU
no wary pe3bbbl (f,) 1 nonosuHe yrna npoduns (f,). Ans metpu-
yeckon pesbbel f, 1 f, onpegensaiotcs no Gopmynam:

pe3bbbl (bonTta), Hanpumep, M1

fo= 8 pn - Ctg 0/2 = 1,732 8py, TaK KaK o0 = 60°  (4.3)
foc = 0/36 PBOL/ZI
roe f, — B MKM, P — B MM, 8./, — B YIIOBbIX MUHYTaX.
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CnepoBatenbHo, AN 06ecrneyeHnst CBUHUYMBAEMOCTU
601Ta W raiku, UMEIOLLMX NMOTPELIHOCTY B LWIAre W MosioBUHE yrna
npocuns, Hago co3daTb CYMMapHYIO MONOXWUTENbHYIO PasHOCTb
Mo cpeaHeMy AMaMeTpy, ornpejensieMylo BblpaxeHueM:f,, = f, +
f, = 1,732 8py + 0,36 P 5,2.

TakuM 06pa3oM, NpUBEAEHHbI CPEAHUIA OMAMETP pe3b-
6bl paBeH COBCTBEHHOMY CpeiHeMy AMaMeTpy (AeiCTBUTENbHOMY,
M3MepeHHOMY), KOTOpPOMY MNpuaaHa MorpaBKa Ha MOrpeLlHOCTb
Lwara 1 nosioBMHbI yrna npoduns.

Tabnuua 4.4
MpepenbHble OTKNOHEHUSI BHYTPEHHEN METPUYECKON pe3bObl
CpefiHero Knacca TO4HOCTU ANSi MOCaZoK C 3a30pOM
(HopManbHasi AfIMHa CBUHYMBAHWS)

D, MM P, MM Monga gonyckos
6H | 6G
OTK/IOHEHUSI, MKM
ES EI ES
DZ D1 D/ DZI DZ Dl
D:

0,2 +63 +60 +17 +80 +77

Ce.l1 po | 0,25 +71 +71 +18 +89 +89
1,4 0,3 +75 +85 +18 +93 +103

0,2 +67 +60 +17 +84 +77

0,25 +75 +71 +18 +93 +89
Ce.1,4 po | 0,35 +85 +100 +19 +104 +119
2,8 0,4 +90 +112 +19 +109 +131
0,45 +95 +125 +20 +115 +145

0,25 +75 +71 +18 +93 +89
0,35 +90 +100 +19 +109 +119
Cs.2,8 0,5 +100 +140 +20 +120 +160
[05,6 0,6 +112 +160 +21 +133 +181
0,7 +118 +180 +22 +140 +202
0,75 +118 +190 +22 +140 +212
0,8 +125 +200 +24 +149 +224

0,25 +85 +71 +18 +103 +89
0,35 +95 +100 +19 +114 +119
Cs.5,6 0,5 +112 +140 +20 +132 +160
pol1,2 0,75 +132 +190 +22 +154 +212
1 +150 +236 +26 +176 +262
1,25 +160 +265 +28 +188 +293
1,5 +180 +300 +32 +212 +332
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OkoHYaHue Tabn. 4.4

0,35 +100 +100 +19 +119 +119
0,5 +118 +140 +20 +138 +160
Cs. 11,2 | 0,75 +140 +190 +22 +162 +212
no 22,4 1 +160 +236 +26 +186 +262
1,25 +180 +265 +28 +208 +293
1,5 +190 +300 +32 +222 +332
1,75 +200 +335 +34 +234 +369
2 +212 +375 +38 +250 +413
2,5 +224 +450 +42 +266 +492
0,5 +125 +140 +20 +145 +160
0,75 +150 +190 +22 +172 +212
1 +170 +236 +26 +196 +262
1,5 +200 +300 +32 +232 +332
Cs. 224 |2 +224 +375 +38 +262 +413
no 45 3 +265 +500 +48 +313 +548
3,5 +280 +560 +53 +333 +613
4 +300 +600 +60 +360 +660
4,5 +316 +670 +63 +378 +733
0,5 +132 +140 +20 +152 +160
0,75 +160 +190 +22 +182 +212
1 +190 +236 +26 +216 +262
1,5 +212 +300 +32 +244 +332
CB.45 po | 2 +236 +375 +38 +274 +413
90 3 +280 +500 +48 +328 +548
4 +315 +600 +60 +375 +660
5 +335 +710 +71 +406 +781
55 +355 +750 +75 +430 +825
6 +375 +800 +80 +455 +880
0,75 +170 +190 +22 +192 +212
1 +200 +236 +26 +226 +262
1,5 +224 +300 +32 +256 +332
Cs.90 po | 2 +250 +375 +38 +288 +413
180 3 +300 +500 +48 +348 +548
4 +335 +600 +60 +395 +660
6 +400 +800 +80 +480 +880
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Tabnuua 4.5
MpeaenbHble OTKIOHEHNSI HAPYXXHOM METPUYECKON pe3bbbl CPeAHEro Kacca TOYHOCTU Af1s MOCafiokK C 3a30-
poM (HopManbHas AsivHa CBUHYMBAHMSA)

174"

d, Mm P, Monsa gonyckos
MM 6h [ 69 [ 6f | 6e [ 6d
OTKNOHEHNS, MKM
ei es ei es ei es ei es ei

d; d dd,d; d; d dd,d; d; d dd,d; d; d dd,d; d; d

0,2 -48 -56 -17 -65 -73 -32 -80 -88 - - - - - -

Cs.1 0,25 | -53 -67 -18 -71 -85 -33 -86 -100 - - - - - -

nol4 (03 -56 -75 -18 -74 -93 -33 -89 -108 - - - - - -

0,2 -50 -56 -17 -67 -73 -32 -82 -88 - - - - - -

0,25 | -56 -67 -18 -74 -85 -33 -89 -100 - - - - - -

Cs.1,4 | 035 | -63 -85 -19 -82 -104 | -34 -97 -119 - - - - - -

no28 |04 -67 -95 -19 -86 -114 | -34 -101 | -129 - - - - - -

045 | -71 -100 | -20 -91 -120 | -35 -106 | -135 - - - - - -

0,25 | -56 -67 -18 -74 -85 -33 -89 -100 - - - - - -

0,35 | -67 -85 -19 -86 -104 | -34 -101 | -119 - - - - - -

0,5 -75 -106 | -20 -95 -126 | -36 -111 | -142 -50 -125 | -156 - - -

Cs.2,8 | 0,6 -85 -125 | -21 -106 | -146 | -36 -121 | -161 -53 -138 | -178 - - -

[05,6 0,7 -90 -140 | -22 -112 | -162 | -38 -128 | -178 -56 -146 | -196 - - -

0,75 | -90 -140 | -22 -112 | -162 | -38 -128 | -178 -56 -146 | -196 - - -

0,8 -95 -150 | -24 -119 | -174 | -38 -133 | -188 -60 -155 | -210 - - -

0,25 | -63 -67 -18 -81 -85 -33 -96 -100 - - - - - -

0,35 | -71 -85 -19 -90 -104 | -34 -105 | -119 - - - - - -

0,5 -85 -106 | -20 -105 | -126 | -36 -121 | -142 -50 -135 | -156 - - -

Cs.5,6 | 0,75 | -100 -140 | -22 -122 | -162 | -38 -138 | -178 -56 -156 | -196 - - -
poli2 |1 -112 -180 | -26 -138 | -206 | -40 -152 | -220 -60 -172 | -240 -90 -202 | -270
1,25 | -118 -212 | -28 -146 | -240 | -42 -160 | -254 -63 -181 | -275 -95 -213 | -307
1,5 -132 -236 | -32 -164 | -268 | -45 -177 | -281 -67 -199 | -303 -95 -227 | -331




T4

MpopomkeHue Tabn. 4.5

d, MM P, dz d d,d2,d1 dz d d,d2,d1 dz d d,dzldl dz d d,dzldl dz d
MM
0,35 | -75 -85 -19 -94 -104 | -34 -109 | -119 - - - - - -
0,5 -90 -106 | -20 -110 | -126 | -36 -126 | -142 -50 -140 | -156 - - -
Cs. 0,75 | -106 -140 | -22 -128 | -162 | -38 -144 | -178 -56 -162 | -196 - - -
11,2 1 -118 -180 | -26 -144 | -206 | -40 -158 | -220 -60 -178 | -240 -90 -208 | -270
[0 1,25 | -132 -212 | -28 -160 | -240 | 42 -174 | -254 -63 -195 | -275 -95 -227 | -307
22,4 1,5 -140 -236 | -32 -172 | -268 | -45 -185 | -281 -67 -207 | -303 -95 -235 | -331
1,75 | -150 -265 | -34 -184 | -299 | 48 -198 | -313 -71 -221 | -336 -100 -250 | -365
2 -160 -280 | -38 -198 | -318 | -52 -212 | -332 -71 -231 | -351 -100 | -260 | -380
2,5 -170 -335 | 42 -212 | -377 | -58 -228 | -393 -80 -250 | -415 -106 -276 | -441
0,5 -95 -106 | -20 -115 | -126 | -36 -131 | -142 -50 -145 | -156 - - -
0,75 | -112 -140 | -22 -134 | -162 | -38 -150 | -178 -56 -168 | -196 - - -
1 -125 -180 | -26 -151 | -206 | -40 -165 | -220 -60 -185 | -240 -90 -215 | -270
1,5 -150 -236 | -32 -182 | -268 | -45 -195 | -281 -67 -217 | -303 -95 -245 | -331
Cs. 2 -170 -280 | -38 -208 | -318 | -52 -222 | -332 -71 -241 | -351 -100 -270 | -380
22,4 3 -200 -375 | -48 -248 | -423 | -63 -263 | -438 -85 -285 | -460 -112 | -312 | -487
no 45 3,5 -212 -425 | -53 -265 | -478 | - - - -90 -302 | -515 -118 | -330 | -543
4 -224 -475 | -60 -284 | -535 | - - - -95 -319 | -570 -125 -349 | -600
4,5 -236 -500 | -63 -299 | -563 | - - - -100 -336 | -600 -132 -368 | -632




9¢1

OKOHYaHue Tabn. 4.5

dmm | P, d> d [ddyd: | da d | ddyd: | da d [ ddod: | ds d [ddd | d& | d
MM
0,5 |-100 |-106 |-20 |-120 | -126 | -36 136 | -142 | 50 | -150 | -156 | - - -
075 |-118 | -140 |-22 | -140 | -162 | -38 156 | -178 | 56 | -174 | -196 | - - -
1 -140 | -180 | -26 | -166 | -206 | -40 -180 | -220 | -60 | -200 | -240 | -90 | -230 | -270
15 |-160 |-236 |-32 |-192 | -268 | -45 205 | -281 | -67 | -227 | -303 | -95 | -255 | -331
Ce45 |2 180 | -280 |-38 | -218 | -318 | -52 232 | -332 | 71 | -251 | -351 | -100 | -280 | -380
090 |3 212 | -375 | -48 | -260 | -423 | -63 275 | -438 | -85 | -297 | -460 | -112 | -324 | -487
4 236 | -475 | -60 | -296 | -535 | - - - 95 | -331 | -570 | -125 | -361 | -600
5 250 | -530 |-71 | -321 | -601 | - - - 106 | -356 | 636 | -132 | -382 | -662
55 |-265 |-560 |-75 | -340 | 635 | - - - 112 | 377 | 672 | -140 | -405 | -700
6 280 | -600 |-80 | -360 | -680 | — - - -118 | -398 | -718 | -150 | -430 | -750
075 | -125 | -140 | 22 | -147 | -162 | -38 163 | -178 | 56 | -181 | -196 | - - -
1 150 | -180 | -26 | -176 | -206 | -40 190 | -220 | -60 | -210 | -240 | -90 | -240 | -270
15 |-170 | -236 |-32 | -202 | -268 | -45 215 | -281 | 67 | -237 | -303 | -95 | -265 | -331
CB.90 |2 2190 | -280 | -38 | -228 | -318 | -52 242 | -332 | 71 | -261 | -351 | -100 | -290 | -380
no 180 | 3 224 | -375 | -48 | -272 | -423 | -63 287 | -438 | -85 | -309 | -460 | -112 | -336 | -487
4 250 | -475 | -60 | -310 | -535 | - - - 95 | -345 | -570 | -125 | -375 | -600
6 300 | -600 |-80 | -380 | -680 | - - - 118 | -418 | -718 | -150 | -450 | -750
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Mpy NOCTPOEHUM CXEM PACTIONIOXKEHUS MONEN AONYCKOB Hapy>KHOW
N BHYTpPEHHelN pe3bbbl BCe OTKIOHEHUSI U AOMYCKU OTCUMTBLIBAKOT OT HO-
MWHaNbHOIO NpoGuIs B HampasieHWU NeprneHAnKYNISIPHOM Ocu pe3bObl.
Ha cxemMax MpVHSTO ykasblBaTb MX MOSIOBMHHbBIE BEIMYMHBI M3 pacyeTa Ha
paauyc, nonarasi BTOpble MOMOBUHbI PAcMONOXEHHbIMU Ha AMaMeTpanbHO
NPOTUBOMNONOXHbBIX Npodunax usgenusi. Npumepbl NOCTPOEHUS CXEM MOo-
nei AoMnyCcKOB MokasaHbl Ha puc. 4.2 u 4.3.
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Puc. 4.2. Cxema noneli 4ONycKOB BHYTPEHHEN pe3bbbl (raliku)
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Puc. 4.3. CxeMa nosnelt AonycKoB Hapy>HoOW pe3bbbl (6onTa)
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MpeaenbHble AMAMETPbl U AOMYCKM HApYXXHOM U BHYTPEHHEN pe3b-
6bl paccunTbiBalOTCS Mo opmynam (4.3 — 4.16).

[nga ranku:

Dimax = D1+ ESpy; (4.4)
Dimin = Dy+ EL (4.5)
TD1 = ESDl— EI; (4.6)
Damex = Do+ ESpy; (4.7)
Dmin = Do+ EL (4.8)
TDZ = ESDZ_ EI; (4.9)
Duin = D+ EI; (4.10)
Dmax » TD — He HOpMUpYOTCA.

nsa éonTa:

dimax = di+ €s; (4.11)
dimin , Td; — HEe HOpMUpYHOTCS

domax = dy+ €s; (4.12)
dymin = da+ €igy; (4.13)
Td, = es — €iy; (4.14)
dmax = d+ €s; (4.15)
dmin = d+ €eig; (4.16)
Td = es — €. (4.17)

4.2. Bonpocbl g1 caMoOnpoBepKu

4.2.1. Kak obpasyeTtcst npodusib METPUYECKON pe3bbbl?

4.2.2. MNepeuncnute OCHOBHbIE NapaMeTpbl Npodunisa MeTpuye-
CKO pe3b6bl.

4.2.3. Kakoi1 3 guamMeTpoB pe3bbbl YKasblBaeTCsl B YC/IOBHOM
0603HaveHnmn?

4.2.4. Yo Takoe wwar pe3bbbl?

4.2.5. B kakux cny4vasx B 0603HaveHun pesbbbl He yKasbiBaloT
BESINYMHY Lara?

4.2.6. Kakue knaccbl TOMHOCTU YCTAHOB/EHbI A/ METPUYECKOMN
pe3bbbl? KakoBo nx npumeHeHue?

4.2.7. Yto onpenensieT creneHb TOYHOCTU pe3bbbl? MNpuseaunte
psia UX 3HaYEHUM.

4.2.8. Kak obpa3syeTcsl none gonycka pesbbbl?

4.2.9. Kak HOpMUPYIOTCS AMAMETPbl pe3b6bbl?

4.2.10. KakoBbl 06nactv npyMeHeHns n 0CO6EHHOCTM NOCaoK
pe3b60BbIX COEAVHEHMIN: a) C 3a30pOM; 6) C HaTAroM; B) NEPEXOAHbIX?
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4.3. NMpuMepbl pelwieHns 3agay

[ns pe3bboBOro coeguHeHVsl — COMPSDKEHUSI BUMHTA C KOPMyCOM,
npeaHasHaYeHHOro A1 KPenieHus KPbILWKKU K KOPMyCy, B BUAE YCIIOBHO-
ro obosHayeHuss M3 BbiIbpaTb NOCAAKy U paccunTaThb MpeaesibHble pa3me-
pbl 1 AOMYCKN AMAMETPOB pe3bbbl.

PeweHue.

OnpepensieTcs war pe3bbbl. lNonaraoT, YTo pe3bba C KPYMHbIM
(ocHOBHbIM) WaroM. OnpeaenstoT BeMYnMHY KpynHoro wara P=0,5 mm. B
3aBMCMMOCTM OT LWara pe3bbbl pacCcyMTbIBAOT CpeaHUA U BHYTPEHHWN
ANaMeTpbl METPUYECKON pe3bObl:

- cpegHuit avametp d,=D,=d - 1 +0,675 = 3 — 1 + 0,675 =
=2,675 (MM)

- BHyTpeHHuit amameTtp d;=D;=d — 1 +0,459 = 3 — 1 + 0,459=
= 2,459 (Mm)

B 3aBMCMMOCTM OT 3KCnyaTaumMOHHbIX U KOHCTPYKTMBHbLIX Tpebo-
BaHMI Ha3Ha4yaeTCs KnacC TOYHOCTU pe3bbbl. Tak Kak BWMHT npeaHasHa-
YeH Ans GUKCaUMM KpbILWKK K KOPyCy, TO ero dyHKUMS — KpenexHas — v
Ha3HayaeTcs CpefHWi KacC TOYHOCTM. BblbupaloTcs nonsi aonyckos
Hapy>XHON 1 BHYTPEHHEW pe3bbbl 411 HOPManbHON ANNHBLI CBUHUYNBAHUS:
Ha raiiky Ha3Ha4yaeTcsa none fgonycka - 6H, Ha 6onT — 6g. YcnoBHoe 060-

3HayeHue pe3bbbl M3x0,5 — 6_

OnpenensitoTcst NpeaesibHble OTKIOHEHUS HAPYXXHOW U BHYTPEHHEMN
MEeTPUYECKOW pe3bObl.

[na rakn M3x0,5 — 6H:

- Ha Hapy>HbI anametp EI=0, ESp — He HopMupyeTcs;

- Ha BHYTpeHHuI amameTp EI=0, ESp; =+140 MKkM;

- Ha cpeaHuii amameTp EI=0, ESp, =+100 MkM.

Onsa 6onta M3x0,5 — 6g:

- Ha Hapy>HbI AnameTp es =-20 MKM, eiy = -126 MKM;

- Ha BHYTPEHHUI anameTp es =-20 MKM, eiy; — He HOpMUpYeTCS;

- Ha cpefiHuii anameTp es =-20 MKM, €igp = -95 MKM.

PaccunTbiBaloTCs nNpefenbHble AnaMeTpbl U AOMYCKU Hapy>XHON U
BHYTPEHHEN pe3b6bl.

[na ranku:

Dimax = D1+ ESp; = 2,459+0,140=2,599 (Mm)

Dimin = D+ EI = 2,459+0=2,459 (Mm)

TD,; = ESp; - EI =0,140 — 0 =0,140 (Mm)
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Dymax = Do+ ESp, = 2,459+0,100=2,559 (MMm)
Domin = D+ EI = 2,459+0=2,459 (MM)

TD, = ESp, - EI=0,100 — 0 =0,100 (mMm)

Dmin = D+ EI = 3+0=3 (MM)

Dmax » TD — He HOpMUpYIOTCS.

ns 6onTa:

dimax = di+ es = 2,459+(-0,020)=2,439 (MM)
dimin , Tdy - HE HOpMUPYHOTCA

dymax = dy+ es = 2,459+(-0,020)=2,439 (MM)
dymin = dy+ eig, = 2,459+(-0,095)=2,364 (MM)
Td, = es - eig =-0,020 — (-0,095) =0,075 (MM)
dmax = d+ es = 3+(-0,02)=2,98 (MM)

dmin = d+ eig = 3+(-0,126)=2,874 (Mm)

Td = es - eig =-0,020 — (-0,126) =0,106 (MM)

4.4. 3apauv AN CaMOCTOATENIbHOIO pelleHns

3agava 4.4.1. PacwumdpyinTte 0603HayYeHUst pa3MepoB U Aonyc-
KOB pe3bb0BbIX COEAMHEHWNIA, MPUBELIEHHbIE B Tabn. 4.6.

Tabnuua 4.6
YcnoeHble 0603HaveHust pe3sbbbl
BapuaHT Pe3bboBoe BapuaHT Pe3bboBoe coeanHeHne
coeiMHeHVe
1 M4-6G/6d 9 M33x1,5-6G/6e
2 M6LH-7G/7g6g9 10 M48x3-4H5H/5g-50
3 M8x2.5-7H/8h 11 M52LH-5H/5g6g
4 M12x1,5-6H/6g5g 12 M60x3-7H/8g-10
5 M14x1,25LH-6H/6g 13 MA2x3LH-2H5C(2)/3p(2)
6 M5-2H5D(2)/3p(2) 14 M39x3-2H4C(3)/3n(3)-40
7 M6-4H6H/4ik-10 15 M22LH-5H6H/4j-40
8 M18x2LH-4H6H/4j-27 | 16 M45x3-5H6H/4jh-50
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3apava 4.4.2. Pacwndpyiite 0603Ha4YeHNs pasMepoB M AoMyc-
KOB pe3bb0BbIX COeANHEHWNIA, MPUBEAEHHBIE B Tabn. 4.7.

Tabnuua 4.7
YcnoBHble 0603HaYeHns pe3bbbl

BapuaHT Pe3bb0BOE coeanHeHne BapuwaHT Pe3bb0oBOE coeanHeHne
1 Tr10x2LH-6H/6e -50 9 Tr90x5-9H/9c-160
2 Tr28x8-6H/6g 10 Tr20x2-10H/9c
3 Tr32x6LH-7H/7e-80 11 Tr40x 7LH-9H/9c
4 Tr40x6LH-6H/6e 12 Tr16x2(P2)-10H/9c-50
5 Tr20x4-6H/6g-50 13 Tr32x4(P10)-8H/7g-140
6 Trd4x 7-7H/7e-90 14 Tr40x6(P6)LH-9H/9c
7 Tr60x8-8H/8e-150 15 Tr60x3(P12)-10H/9c-200
8 Tr80x 10LH-8H/8c 16 Tr16x2(P2)LH-9H/9c-30

3agava 4.4.3. Pacwmdpyitte o603HauYeHMe pasMepoB M Aonyc-
KOB pe3bb0BbIX COEANHEHMN.
S80x10-7AZ/7h S552x8-8AzZ/8h-50 S16x2LH-9AZ/8h
3apaya 4.4.4. Onpegenvite AONYCKW, npeaesibHble OTKIOHEHUS,
3a30pbl U HaTAM:
M4x0,5-6H5H/5g
M42-8H/7g6g9
M24-5H/5g6g-15
M18-4H6H/4k-30
M22x2-H6H/4jh
M30-3H6H/2m-50
M10x1,25-H5D/2r
M16-2H4D(3)/3n(3)
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3afmava 4.4.5. Onpenenute AnMHbI CBUHUMBAHUS COEANHEHWIA.

M12-5H/5g6g
M48-4H5H/4g
M36x3LH-7H/7g6g9
M22-3H6H/2m
M36x2LH-4H6H/4j
M14x1,25-2H5C(2)/3p(2)

3apava 4.4.6. OnpegenuTe Wwar pe3bbsbi:

M6-6d
M12x1,25LH-6G
M22-7g6g-20
M42-5H6H-10
M52x3-4f
Tr20x4(P2)-8H
Tri6x4(P2) -9H
Tr16x8(P2)LH-9¢c-30

3agava 4.4.7. MNocTpoliTe cxeMy nosnel AonyckoB Nno npodunto
ANs cnepyowmx pe3bboBbiX COeaNHEHNIA:

M12x1,25-6H/6g5g9
M6-4H6H/4jk-10
M42x3LH-2H5C(2)/3p(2)

3amava 4.4.8. Onpepennte NpUBEAEHHbI CPEAHUA AMaMETP
pe3bbbl (ANns AaHHbIX Tabn. 4.8), roaHocTb 6osTa (raliku).
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ecT

MapameTpbl pe3b60BOro CoeANHEHNS

Tabnuua 4.8

\o 0603HauEHME PE3LEOBOTO N3MepeHHble AMamMeTpbl pesbbbl, MM AP, A E’
COeaAVHeHns d d; d; D D: Dy MKM MUH
1 M8x1-2H5D/2r 7,869 7,423 6,917 8,006 7,368 7,059 10 5
2 M10x1,25-4H5H/4h 9,130 9,969 8,762 10,135 9,201 8,756 12 10
3 M27x2-6G/6F 26,702 25,596 24,673 27,102 25,856 24,853 14 15
4 M27-2H4C(3)/3n(3) 26,856 25,206 23,812 27,015 25,105 24,056 14 15
5 M33x1,5-8H/9g8g 32,725 31,843 31,286 33,089 32,256 31,496 16 20
6 M33x2-5H6H/4ih 32,836 31,705 30,840 33,016 31,823 30,812 16 20
7 M45x5H6H/4h 44,936 41,956 40,203 45,089 42,286 40,529 20 25
8 M64-7G/7e6e 63,426 59,742 57,387 64,164 60,500 58,171 22 30
9 M72x3-6G/6h 71,796 69,956 68,632 72,095 70,137 68,896 24 35
10 M85x4-8H/8h 84,429 82,153 80,597 85,254 82,902 81,268 26 40
11 M90x6-6H/5h4h 89,821 85,995 83,453 89,699 86,103 83,923 28 45
12 M280x3-4H/5g6g9 279,746 277,983 276,699 280,011 278,051 276,912 30 50




vET

3apgaya 4.4.9. CocTaBbTe YCNOBHble 0603HauYeHWs pe3bbbl 60/1Ta U raiikyu Mo AaHHBIM YyKasaHHbIM
B Tabn. 4.9, yKaxuTe TUN pe3bbbl 1 HOMEP CTaHAapTa.

MapameTpbl pe3bbbl

Tabnuua 4.9

Ne HoMWHanbHbIN Lar pe3sb- | Yucno MNons gonyckos HanpasneHue [OnvHa CcBMH4YMBa-
OnameTp, MM 6bl, MM 3ax00B Dy, D d d; pe3bbbl HUS, MM

1 3 0,5 1 2H4D(3) 3n(3) MNpasas 4
2 4 0,7 1 4H 5g6g MNpaBas 10
3 4 0,5 1 2H5D(2) 3p2) JleBast 3
4 5 0,5 1 2H5D 2r JleBas 5,5
5 6 1 1 S5H6H 2m MNpaBas 6
6 8 1,25 1 SH6H i JleBast 10
7 8 1 1 6G 6f MNpasas 7
8 10 1,25 2 7H 6d JleBas 15
9 10 1 1 SH6H 41k JleBast 10
10 12 2 2 9H 9c MNpaBas 30
11 12 3 3 8H 8e MNpaBas 15
12 14 2 1 5G 5h6h MNpaBas 15
13 16 2 1 7p 7969 JleBast 20
14 16 15 2 2H42) 3n2) JleBast 16
15 32 6 1 8H 8e MNpaBas 85
16 36 4 3 6H 6g JleBas 50
17 36 2 2 8H 7h6h JleBast 30
18 42 4,5 3 JH 6e JleBast 60
19 42 3 1 6H 6f JleBast 25
20 56 5,5 1 5H 5g6g MNpaBas 80
21 56 4 2 7H 79649 MNpaBas 46
22 56 3 3 6H 5h4h MNpaBas 50




3apava 4.4.10. PaccuuTaiiTe npeaesbHble AMaMeTpbl U A0-

MYCKU pe3bbbl B COEAMHEHMSX C 3a30POM:

a) M3 - 6—H
69
6m10 - 8C
6d
B) M56 - _OH_
7969
nMe— 1O
Shah
nyMo,8— G
5969

e)M20- 8H
9089

) Ma,5 - OH
7héh

yMiz- 1
8¢

myM16 - 2H_
5h6h

k) M64 — /G
8h

n)m30 - 8H
6f
M) M48 — ﬁ
6e
Hy M24 — 81
6h
0) M8 - 6_H
7ebe
m M4z — 8H
9989

3apaya 4.4.11. Onpepennte, K KakoMy KIacCy TOYHOCTM
OTHOCUTCA pe3bba, 0603HayveHHas B 3agade 4.3.10.

3agava 4.4.12. Onpefenute HOMWHaNbHbIE 3HAYEHUS BCEX
AMaMeTpoB pe3bbbl N0 0603HaUYEHUSM:

a)M1,4x0,7
6)M10

B) M64x5

r) M16x1,25
a) M8x1,5

e) M24x2
x) M4

3) M10x0,35
n) M1,6

K) M48x1

n) M30x3,5
M) MO,5

H) M27

0) M8x0,75
n) M45x4

3apaya 4.4.13. YcrtaHoBUTe npeaenbHble OTKIOHEHMS

AMaMeTPOB pe3bbbi:

aym4 —6H
69

6)M12x1— OH

7969
B) M6><0,75—E
6e

1 Mo,6 -2
4g
1) Magx1,5- (1
Tebe

e) szo,z—ﬂ
3h4h

%) M24 _§6
6f

3) M10x1,25- OH

69

w) M1,6 - 4HOH
49

K) M8><0,5—E
8h

) m3-5H
4hg
vy Mia-_OH
7heéh
H) M7—m
8h

0) MO,S—E
6h

n) M5x0,6-6G
6g

3apava 4.4.14. BoluncnuTe 3a30pbl B pe3bboBbix coeanHe-
HWUSX, NpuMBeAeHHbIX B 3agadye 4.3.13.
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3amava 4.4.15. Onpepenute COOTBETCTBUME AENCTBUTENb-
HOroO 3Ha4YeHWs CpeaHero AnameTpa pe3bObl MO AOoMycKa, ecnm
nosiyyYeHbl pesynbTaTbl U3MEPEHUI, NpuBeaAeHHbIe B Tabn. 4.10.

Tabnuua 4.10

M3MepeHHble 3HaYeHWs CpeaHero AMaMeTpa pessob

0O6o3HauveHne | deiictBu- | O603HaueHue | devicteu- | O6o3Ha- | AeiicTBu-
pe3bbbl TeNbHbIN pe3bbbl TeNbHbIN yeHue TenbHbIN
pasmep pasmep pe3bobl pasmep
cpeaHero cpeaHero cpeaHero
anamert- avamer- anamet-
pa, MM pa, MM pa, MM
M8x1,5-6H 7,03 M39-7H 36,78 M1,2-4g 0,98
M5x0,5-6f 4,62 M52x1,5-6G |51,3 M16x1-5H 15,045
M14x1,25-7G | 13,4 M60x5,5-6d | 56,15 M10x1,5-6f |8,98
M6x1-5g6g 5,23 M20x1-8h 19,02 M3x0,5-5H |2,68
M24-5h4h 21,9 M22-5H 20,73 M45x4,5-6G | 42,8
M1,4-4H 1,255 M2,2x0,35-7H | 2,06 M20-7g6g | 18,125
M10x1-8g 9,15 M3,5-6e 2,97 M1,6x0,2-4g | 1,425
M33x3-4H5H | 31,05 M36x2-7h6h |34,43 M24x1,5-6H | 23,04
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Fnasa 5. BbIBOP MOCAAOK NOALUMMTHUKOB KAYEHUA
5.1. O6wme nonoxkeHms

MoawmnNHMKK KaueHusl npeaHasHaveHbl Ans obecneyeHns TOUHO-
ro U paBHOMEPHOrO MepeMelLeHMsI MOABMXKHBIX YacTeil MaluH U Mexa-
HM3MOB. [MpW 3TOM MOAWMMHUKM KaydeHUst AO/MKHbI 06nafaTh BbICOKOW
[ONTOBEYHOCTBIO. ST MoKasaTesnv 3aBUCAT OT TOYHOCTU U3roTOBMIEHUS U
XapaKTtepa COG,CI,VIHGHVIVI noALlnNHMKa C conpsraeMbiMnU A€ETaNAMU KOH-
CTpyKumu. LLlapvkoBble U pOSIMKOBbLIE MOALIMMHUKA KayeHus MnoCTynaroT
Ha cOOpKy KaK rOTOBble W34eNusi, W3rOTOBMEHHblE HA MOALLUMMHWMKOBBIX
3aBofax.

MoawwunHmkn kadvenms (puc. 5.1) coCTOST M3 ABYX COOCHbIX KO-
ney (HapyxxHoro Ky n BHyTpeHHero Kg), Mexzay KOTOpbIMU pacrofioXKeHsbl
Tena kadveHns T (LWapuku 1 ponukm), 3aknodeHHble B cenapaTope C. Oc-
HOBHbIE reoMeTpuYeckme pasmepsbl, obecneymBalolLye BHELHIOW B3aMMo-
3aMeHsIeMOCTb MOALIMIMHMKA, NpYBeaeHbl Ha puc.5.1.

e
R
| Ku
[ Ty
L
RN
I Kg
B r

Puc. 5.1. Pa3mepbl MOALMMHUKE KayeHUs:

D — HapyXHbl1 AMaMeTp Hapy>XHOro Konbla (HOMUHabHBIN pa3Mep nocagku
B OTBEPCTUE B KOPMyCe);

d — BHYTPEHHUWI AMaMeTp BHYTPEHHEro Kosbla (HOMUHasNbHLIM pasMmep no-
caaKku Ha Ban);

B — WwmprHa KosbLa NnoALnnHuKa;

r — WwMpuHa acok Unn paamnyc ckpyrneHui;

b = B — 2r — paboyast WwKpuHa KombLa MOALIMMHUKA SIBASIETCS A/IMHOM, Ha
KOTOPOW BbIMOMHSAETCS Nocaaka KosbLa.
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TOYHOCTb MOALIMMNHMKA pEerfnaMeHTUpYeTcs KIacCoM TOYHOCTW.
YCTaHOBNEeH psifi OCHOBHbLIX KNAcCOB TOYHOCTU B MOPSAKE MOBbILEHWS
TouHocTu: 0; 6; 5; 4; 2. JONONHUTENBLHLIMU SBASKOTCA KNACChl TOYHOCTU
8 n 7 (rpybee 0-ro), a Takxe knacc T (TouHee 2-ro). MoAWwmMnHUKN Hyne-
BOMO K/acca TOYHOCTM MPUMEHSAIOTCH NPU CPeAHUX Harpys3kax U CKopo-
CTSIX U HOPManbHOM TOYHOCTW BpaLLEeHMs; 6-r0 Knacca — Mpy NOBbILWEH-
HbIX TPeboBaHUSAX K TOYHOCTU BpalleHus. MNpu BbICOKMX CKOPOCTSX Bpa-
LEHNS U BbICOKMX TpeboBaHUSAX K TOYHOCTU NPUMEHSIOTCA 5 U 4 Knacchl
TOYHOCTW. [N NOAWMMHUKOB NPELM3NOHHBIX MEXaHWU3MOB UCMOSb3yeTCs
2-1 knacc To4yHocTtu. Knacc TouHoctn T aBnsieTcs Hanbonee TOYHbIM, HO
akTnyeckn pesepeHbIM.

Knacc To4yHOCTW ykasblBaeTcs (HOMepoM) MOALIMMHMKA, Hanpu-
mep P5-205. [lonyckaeTcs 0603HayaTh Knaccbl TOUHOCTU 6e3 6ykBbl P: 5—
205, 6-36205. HyneBoii knacc, Kak caMblii pacrnpocTpaHeHHbIW, He 060-
3HavaeTcs, Hanpumep, 205 (NOALMNHUK HYEBOro Knacca TOYHOCTH).

Mons pgonyckos D u d Konew, NOALMMHMKOB KAYeHUs pacnosnoxe-
Hbl B “"MMHYC” (BHM3) OT SIMHUM HOMWMHASIbHBLIX pa3MepoB. lNone aonycka
TD Ha Hapy>Hbli1 AMameTp D HapyXHOro konbla MOAWMMHMKA pacrnona-
raeTcs aHa/lorMyHoO Mono Aonycka Bana h n obosHavaerca 0...2 B 3aBu-
CMMOCTW OT Knacca TOYHOCTM noawunHuka. Mone gonycka Td Ha BHYT-
PEHHWIA aMamMeTp d BHYTPEHHEro Kosbla NOALMMHMKA pacnosiaraeTcs He
B “noc” OT IMHMM HOMUHANBHBIX pa3MepoB (Kak Y OCHOBHOMO OTBEpCTUS
H), a B "MuHyc” n obo3HavaeTcs L0...[2 B 3aBUCUMOCTU OT Knacca TOUYHO-
CTW MOALUMNHMKA., ITO MO3BOJISIET MOMYYUTb U3 OCHOBHLIX OTKJIOHEHMIA
Basla Ansl nepexoaHbix nocafok cuctembl ECAM psig nocagok € HaTsaroM,
KoTopble obecrneunBaloT HOpMasbHy0 paboTy MOALMMHMKA W KOTOpble
Henb3s MONYYNTb U3 OCHOBHbLIX OTKNOHeHWU oT P po ZC. B pesynbTaTte
Hapy>XHblii AnameTp D 1 auametp oTBepcTusi d NOALWMNHMKA, XOTS U NpU-
HATbl COOTBETCTBEHHO 3@ AMAaMeTp OCHOBHOrO Basia U OCHOBHOro OTBEp-
CTUSA, HO B COYMETaHUW CO CTaHAAPTHLIMU MOMSIMW AOMYCKOB BasioB U OT-
BEPCTMI B koprycax 06pa3ytoT crneumanbHble NOALMMHUMKOBbLIE NOCaaKu C
BEIMYMHaMM 3a30POB U HaTAroB, OT/IMYHbLIX OT nocagok ECAIM.
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Mpu Ha3HauyeHMn MOocajoK Konel MOALIMMHMKOB Ha Ban UM B OTBEpCTUE
Kopryca cnegyeT yuuTbiBaTb Cleylowpme ycnosus paboTel MexaHusMa, a
TalKKe BpaLLaeTCs WM OCTAeTCs HEMOABWXKHBLIM KaXKaoe M3 Koneu noa-
wunHnka. C Bpallaloleincs AeTanbio KOMbLO AO/MKHO COEAMHSITbCS C
HaTArom, 4ytobbl MCKIOYMTL MPOCKaNb3blBaHWE BpaLLalOWEerocs Konbla C
nocagoyHoi noBepxHocTbio. C HEMOABWKHOW AeTanbio — Mo Mnocagke ¢
HebonblUMM 3a30pOM A/ KOMMEHCauuM TeMnepaTypHbIX paclUMpEHNH
Basia WM Kopryca 1 perysiMpoBK1 NOSIOKEHNS MOALLMIMHMKA.

B 3aBMCMMOCTM OT xapaKTepa Harpy3ku W BpallatoLleics AeTanm
pasnuualoT TpU BUMAA Harpy>XeHusl Konew, NOoALMMHMKA: MECTHOe, LMPKY-
NAUMOHHOE n konebaTenvHoe (Tabn. 5.1).

Mpy MeCTHOM HarpyXeHWM paamanbHas pesynbTupyloLlas
Harpy3ka P. (Tabn. 5.1), nocTosiHHas MO HanpaBnEHUIO, NepeaaeTcs ye-
pe3 Tefa KayeHWs Ha onpeaenieHHbIN y4acTOK AOPOXKM KayeHUst Hemo-
ABV)XHOTO KOJbLi@a M COOTBETCTBYIOLWMIA YHaCTOK €ro nocasoyHon nosepx-
HOCTMW.

Mpy LMPKYNSAUMOHHOM HarpyXeHuu paavanbHasi pe3ynbTupyto-
Was Harpyska nepefaeTcs yepe3 Tena KayeHWsl BCEM OKPYXXHOCTU [o-
POXKWN KauYeHUsl U COOTBETCTBEHHO BCEN MOCAA0YHOM MOBEPXHOCTU KOJb-
Ua. Takoe Harpy)eHue co3faeTcsl NOCTOSIHHOM MO HanpaBNeHWIO Harpys-
KOl P. Ha BpallatoLeMcsl OTHOCUTENbHO Hee KOJbLE MM BpallatoLleincs
pazmnanibHOM Harpy3ku P. Ha HEMOABMXKHOM KOJibLIE.

Mpu konebaTenbHOM Harpy>XeHUWM KOMbLO BOCMPUHUMAET paBHO-
AENCTBYIOWYIO ABYX paamasibHbIX Harpy3ok (MOCTOSIHHOM Mo BennymHe Pc
1 Bpawatowweics P, (Tabn. 5.1), MeHbLuel uamn 6onbluein no BennuuHe P.)
OrpaHUYEHHbIM Y4acTKOM OKPY>XHOCTU JOPOXKM KayeHus U nepenaeT ee
COOTBETCTBYIOLLEMY YYACTKy MOBEPXHOCTW Basia UM Kopryca. PaBHozew-
CTByIOLLAsl COBEPLUAET nepuoamyeckoe konebatenbHoe ABWXXEHWE B npe-
[ienax orpaHMYeHHOro y4yactka. BapmaHTbl pa3nnyHbix BUAOB HarpyXXeHust
Konew NOALUMMHMKA KavyeHus npeacTasneHbl B Tabn. 5.1.
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Tabnuua 5.1

Buabl Harpy>keHust Kosew, nogWwWnnHnKa KavyeHnst

Harpy3ku Kakoe Korb- Buabl CxeMbl
BOCMpPUHUMa- uo Harpy>eHus Harpy>eHus
emMble BpaLlaeTcs Koneu Konew
MOALWMMHMKOM | C HarpysKkoi
Py BHYT- | Hapyx
peHHero [ Horo
MocTosiHHas
no Harpasne-
HWIO 1 Bpa-
LaroLascs-
BHyTpeHHee i) K
MeHbLwas no
BennunHe
P> Py HapyxHoe K i)
MNocTosiHHas
no Harpasne-
HUIO 1 Bpa-
LwaroLasacs-
BHyTpeHee M i)
6onblias no
BEIMYMHE
P> P. HapyxHoe i) M

[Ona o6o3HayeHns MOALUMMHMKOBBIX MOCAAOK BBEAEHbl Creuu-
anbHble CroBHble 0603HaYeHus. B kayecTBe CMMBOMI@ OCHOBHOMO OTKJI0-
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HeHVs AN NOCaf0uYHbIX pa3MepoB NOALIMMHUKOB NpUHATHLI 6ykBbl L, /. B
CoYeTaHMM C UMdPON Kracca TOYHOCTW MOALUMMHMKA MOMyYaloTCs Mnons
[OMYCKOB MpUCOeANHUTENbHBIX AnaMeTpoB. Anst D (HapyxHbii AnamMeTp)
370 /0, /6....12, a ansi d (BHYyTpeHHWI anametp) — L0, L6...L2.

C K/laccoM TOYHOCTM MOALMMHMKA CBSi3aHa TOYHOCTb conpsirae-
MbIX AeTanei. [Jonyckv oTBepCTUI 1 BafioB NO KBanuMTeTaM Ans coeamHe-
HWI C KOMbLL@MM MOALUMMHUKOB NpUBEAEHbI B Tabn. 5.2.

Tabnuua 5.2.
KBanurteTsl conpsraembiX C KonbuamMm noawiMnHUKOB LI,ETaJ'IeVI
Knacc TouHocTn Keanutet
noAwWnnHUKa oTBepCTUs Bana
(V7N IT7 IT6
5n4 IT6 IT5
2 IT5 T4

Mocagka KonblUa MOAWMMHUKA KavyeHust o603Ha4aeTcs depes
Apobb, B uncnMTene KOTOpoii 3anucbiBaeTcs Mosne Aonycka OTBepCTus, a
B 3HaMeHaTenie — nosie Aonycka Bana. Hanpumep, nocaaka noawMnHMKA
knacca 0 c d = 5 MM Ha Ban HOMMHaNbLHOIO AMaMeTpa 5 MM ¢ nonem ao-
nycka jsé (&5 js6) nmeet Bug @5!‘_0. Mocagka Hapy>XHOro KonbLa noja-

js6

wunHuka ¢ D = 19 MM B KOpMNyC C HOMWHaMNbHLIM ANAMETPOM OTBEPCTUS

oH7

rHesga 19 Mmm m ¢ nonem gonycka H7 (219 H7) umeet Bua: 1 . Ha

puc. 5.2 gaHo 0603HayeHne NocagoK NOALMMHUKOBOIO y3na B c6ope.
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Puc. 5.2. O60o3HaveHne nocagok NOALWMMHMKOBOrO y3/1a Ha YepTexe

PekoMeHayeMble MONsi AOMYCKOB MOCAAOYHbIX MECT BasioB U OT-
BEPCTUI KOPMYCOB B 3aBMCMMOCTM OT BMAa HArpy>XeHWUsl KONeL Luapuko-
BbIX WU POJIMKOBbIX LWIMHAPUYECKUX paduasbHbIX MOALIMMHUKOB MpuBe-
AeHbl B Tabn. 5.3, 5.4, 5.5.

Tabnuua 5.3

PekomeHayeMble nonsg AOMyCKOB BasioB U OTBepCTVIl‘/JI Kopnycos noa noa-
LUNMHUKN Ka4YEHNA C MECTHO Harpy>X€HHbIMU KOJibLIaMU

HoMuHanbHbIN ana-

MNons gonyckos

MEeTp, MM Banos OTBepcTUi1 B KOpryce

(oceit) Hepa3beMHOM | pa3beMHOM
Harpy3ka cnokonHasi unm ¢ yMepeHHbIMKU ToYKaMu 1 Bubpaumel, neperpyska ao 150%
[Jo 80 h5, h6, g5, H6. H7
Cs. 80 go 260 g6, f6*, jsb H6. H7, H8*
Cs. 260 pgo 500 f6, js6 G6. G7

Harpy3ska c yaapamu u Bubpaumen, neperpyska Ao 300%

[Jo 80 h5, hé Js6, Js7
Cs. 80 go 260 H6. H7 Js6, Js7
Cs. 260 po 500 g5, gb

*Tlons 4onycKoB NPUMEHSITb MPU YacToTe BpalleHus He 6onee 60% OT nNpeaensHO

ZonycTUMoi
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Tabnuua 5.4

Mons fONyCKOB AeTanel, COEANHSIEMbIX C LMPKYISALIMOHHO
Harpy>eHHbIMM KOJbLI@MW NMOALUMIMHMKOB KayeHUst

[vameTp oTBeEp-
CTUS BHYTPEHHErO
KOMbLa NOALWMM-

[JlonyckaeMble 3HaUYEHUs! UHTEHCMBHOCTW paavanbHOM Harpy3ku

Pg, KH/M

MNons gonyckos BanoB

Huka d, MM js6, js5 k6, k5 m6, m5 n6,n5
Cs. 18 po 80 [o 300 300-1400 1400-1600 1600-3000
Cs. 80 no 180 [o 600 600-2000 2000-2500 2500-4000

Cs. 180 fo 360 [o 700 700-3000 3000-3500 3500-6000
Cs. 360 o 630 [o 900 900-3500 3500-5400 5400-8000
[Avametp D Mons AonycKOB OTBEPCTUI KOPNYCOB
Hapy>XHOro Kosb- K7, K6 M7, M6 N7, N6 P7
ua, MM
Cs. 5000 180 [o 800 800-1000 1000-1300 1300-2500
Cs. 180 po 360 [lo 1000 1000-1500 1500-2000 2000-3300
Cs. 360 o 630 [o 1200 1200-2000 2000-2600 2600-4000
Cs. 630 go 1600 [o 1600 1600-2500 2500-3500 3500-5500
Tabnuua 5.5.

OCHOBHblE FeOMETPUYECKME Pa3MEPbI LLIAPUKOMOAIMMHUKOB
paavanbHbIX 0AHOPSAAHBIX

YcnoBHoe 0603Ha4eHne

Pa3mepbl, MM

C ofiHOIi 3a- C aByms 3a- d [ D [ B [ r

WWTHON Wai- | WKUTHLIMK Ocobonerkast cepusi

6011 60000 warnbamm

80000
60018 80018 8 22 7 0,5
60104 80104 20 42 12 1
60106 80106 30 55 13 1,5
- 80108 40 65 15 1,5
60120 - 100 150 24 2,5
Jlerkas cepusi 2

60024 80024 4 13 5 0,3
60025 - 5 16 5 0,5
60026 - 6 19 6 0,5
60027 80027 7 22 7 0,5
60029 80029 9 26 8 1
60200 80200 10 30 9 1
60201 80201 12 32 10 1
60202 80202 15 35 11 1
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MpoaomxkeHune Tabnuupl 5.5

60203 80203 17 40 12 1
60204 80204 20 47 14 1,5
60205 80205 25 52 15 1,5
60206 80206 30 62 16 1,5
60207 - 35 72 17 2,0
60208 80208 40 80 18 2,0
60209 80209 45 85 19 2,0
60210 - 50 90 20 2,0
- 80211 55 100 21 2,5
60212 80212 60 110 22 2,5
- 80213 65 120 23 2,5
60214 - 70 125 24 2,5
- 80215 75 130 25 2,5
- 80218 90 160 30 3,0
60220 - 100 180 34 3,5
CpenHsisi cepus 3
60302 - 15 42 13 1,5
60303 - 17 47 14 1,5
60304 - 20 52 15 2,0
60305 - 25 62 17 2,0
60306 - 30 72 19 2,0
60307 - 35 80 21 2,5
60308 - 40 90 23 2,5
60309 - 45 100 25 2,5
60310 - 50 110 27 3,0
60311 - 55 120 29 3,0
60314 - 70 150 35 3,5
YcnoBHoe Pa3mepbl, MM YcnoBHoe Pa3mepbl, MM
obosHavewme | d [ D | B [ r |obosHauenme | d [ D [ B [ r
Ceepxsierkas cepusi aMameTpos 8, cepusi CeepxJsierkas cepusi aMameTpos 9, cepusi
LWWPKUH 1 LWKPUH 1
1000084 4 9 2,5 0,2 1000091 1 4 16| 0,2
1000088 8 16 4 04 1000092 2 6 23] 02
1000801 12 | 21 5 0,5 1000093 3 8 3 0,2
1000802 15 | 24 5 0,5 1000094 4 11 4 0,3
1000805 25 | 37 7 0,5 1000095 5 13 4 04
1000807 35 | 47 7 0,5 1000096 6 15 5 04
1000812 60 | 78 10 0,5 1000097 7 17 5 0,5
1000813 65 | 85 10 1 1000098 8 19 6 0,5
1000814 70 | 90 10 1 1000099 9 20 6 0,5
1000816 80 | 100 10 1 1000900 10 | 22 6 0,5
1000818 90 | 115 13 1,5 1000901 12 | 24 6 0,5
1000821 105 | 130 13 1,5 1000902 15 | 28 7 0,5
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MpogomxeHue Tabnuupl 5.5

1000822 110 | 140 16 1,5 1000903 17 | 30 7 0,5

1000824 120 | 150 16 1,5 1000904 20 | 37 9 0,5

1000828 140 | 175 18 2 1000905 25 | 42 9 0,5

1000830 150 | 190 20 2 1000906 30 | 47 | 9 0,5

1000832 160 | 200 20 2 1000907 35 | 55 |10 1,0

1000834 170 | 215 22 2 1000908 40 | 62 | 12 1,0

1000836 180 | 225 22 2 1000909 45 | 68 | 12 1,0

1000844 220 | 270 24 2,5 1000911 55 | 80 | 13 1,5

1000856 280 | 350 33 3 1000912 60 | 8 | 13 1,5

1000864 320 | 400 38 3,5 1000913 65 | 90 | 13 1,5

Ocobonerkas cepus anameTpos 1, cepus 1000915 70 | 105 | 16 1,5
LUMPUH 7

7000101 12 | 28 0,5 1000916 75 | 110 | 16 1,5

7000102 15 | 32 0,5 1000917 80 | 120 | 18 2,0

7000103 17 | 35 0,5 1000918 85 | 125 | 18 2,0

7000105 25 | 47 1000919 90 | 130 | 18 2,0

7000106 30 | 55 0,5 1000920 100 | 140 | 20 2,0

©|wv|w|mw|m|N
o
U

7000107 35 | 62 0,5 1000921 105 | 145 | 20 2,0

7000108 40 | 68 9 0,5 1000922 110 | 150 | 20 2,0

7000109 45 | 75 10 1,0 1000924 120 | 165 | 22 2,0

7000110 50 | 80 10 1,0 1000926 130 | 180 | 24 2,5

7000111 55 | 90 11 1,0 1000928 140 | 190 | 24 2,5

7000112 60 | 95 11 1,0 1000932 160 | 220 | 28 3

7000113 65 | 100 11 1,0 1000934 170 | 230 | 28 3

7000114 70 | 110 13 1,0 1000940 200 | 280 | 38 3,5

Ocobonerkas cepus anameTpos 1, cepus 1000944 220 | 300 | 38 3,5
LWwunpuH 0
17 7 19 6 0,5 1000948 240 | 320 | 38 3,5
18 8 22 7 0,5 1000956 280 | 380 | 46 3,5
100 10 | 26 8 0,5 1000964 320 | 440 | 56 4
101 12 28 8 0,5 | Jlerkas cepusi AMaMeTpoB 2, cepus LWun-
pvH 0

104 20 | 42 12 1,0 23 3 10 4 0,3
105 25 | 47 12 1,0 24 4 13 5 04
106 30 | 55 13 1,5 25 5 16 5 0,5
107 35 | 62 14 1,5 26 6 19 6 0,5
108 40 | 68 15 1,5 27 7 22 7 0,5
109 45 | 75 16 1,5 28 8 24 7 0,5
110 50 | 80 16 1,5 29 9 26 8 1,0
111 55 | 90 18 2,0 200 10 | 30 9 1,0
112 60 | 95 18 2,0 201 12 | 32 | 10 1,0
113 65 | 100 18 2,0 202 15 | 35 | 11 1,0
114 70 | 110 20 2,0 203 17 | 40 | 12 1,0
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MpogomxeHue Tabnuupl 5.5

115 75 | 115 20 2,0 204 20 | 47 | 14 1,5
116 80 | 125 22 2,0 205 25 | 52 | 15 1,5
117 85 | 130 22 2,0 206 30 | 62 | 16 1,5
118 90 | 140 24 2,5 207 35 | 72 | 17 2,0
119 95 | 145 24 2,5 208 40 | 80 | 18 2,0
120 100 | 150 24 2,5 209 45 | 8 | 19 2,0
121 105 | 160 26 3,0 210 50 | 90 | 20 2,0
122 110 | 170 28 3,0 211 55 | 100 | 21 2,5
124 120 | 180 28 3,0 212 60 | 110 | 22 2,5
126 130 | 200 33 3,0 213 65 | 120 | 23 2,5
128 140 | 210 33 3,0 214 70 | 125 | 24 2,5
130 150 | 225 35 3,5 215 75 | 130 | 25 2,5
132 160 | 240 38 3,5 216 80 | 140 | 26 3,0
134 170 | 260 42 3,5 217 85 | 150 | 28 3,0
136 180 | 280 46 3,5 218 90 | 160 | 30 3,0
138 190 | 290 46 3,5 219 95 | 170 | 32 3,5
140 200 | 310 51 3,5 220 100 | 180 | 34 3,5
148 240 | 360 56 4 221 105 | 190 | 36 3,5
156 280 | 420 65 4 222 110 | 200 | 38 3,5
164 320 | 480 74 5 224 120 | 215 | 40 3,5

CpeaHsas cepus aAMaMeTpos 3, 226 130 | 230 | 40 4

cepvist WnpvH 0
34 4 16 5 0,5 228 140 | 250 | 42 4
35 5 19 6 0,5 230 150 | 270 | 45 4
300 10 | 35 11 1 232 160 | 290 | 48 4
301 12 | 37 12 1,5 234 170 | 310 | 52 5
302 15 | 42 13 1,5 236 180 | 320 | 52 5
303 17 | 47 14 1,5 238 190 | 340 | 55 5
304 20 | 52 15 2 244 220 | 400 | 65 5
305 25 62 17 2 Tspxkenas cepusi AnameTpoB 4, cepust
wunpuH 0

306 30 | 72 19 2 403 17 | 62 | 17 2
307 35 | 80 21 2,5 405 25 | 80 | 21 2,5
308 40 | 90 23 2,5 406 30 | 90 | 23 2,5
309 45 | 100 25 2,5 407 35 | 100 | 25 2,5
310 50 | 110 27 3 408 40 | 110 | 27 3
311 55 | 120 29 3 409 45 | 120 | 29 3
312 60 | 130 31 3,5 410 50 | 130 | 31 3,5
313 65 | 140 33 3,5 411 55 | 140 | 33 3,5
314 70 | 150 35 3,5 412 60 | 150 | 35 3,5
315 75 | 160 37 3,5 413 65 | 160 | 37 3,5
316 80 | 170 39 3,5 414 70 | 180 | 42 4

146




OkoHYaHue Tabnuupl 5.5

317 85 | 180 41 4 416 80 | 200 | 48 4
318 90 | 190 43 4 417 85 | 210 | 52 5
319 95 | 200 45 4 HectanpapTHble pa3mepsbl

320 100 | 215 47 4 700 10 28 8 0,5
321 105 | 225 49 4 7000804 20 32 4 0,5

322 110 | 240 50 4 100704 20 | 42 9 1
324 120 | 260 55 4 705 25 52 | 10 1,5
326 130 | 280 58 5 7000806 30 | 42 4 0,5
330 150 | 320 65 5 7000807 35 47 4 0,5

HecTaHgapTHble pa3mepsbl 709 45 75 11 1

750 250 | 335 41 710 50 80 | 11 1
100752 260 | 370 | 35/38* 7000910 50 72 8 0,5
1000868 340 | 420 38 7000811 55 72 7 0,5
1000968 340 | 460 56 100720 100 | 180 | 28 2,5
172 360 | 540 82 100728 140 | 200 | 22 3,5

7000976 380 | 520 44 7000834 170 | 215 | 14 1
1000892 460 | 580 56 7000144 220 | 340 | 37 3,5

*Yucno B 3HaMeHaTene 0603HaYAET LMPUHY BHYTPEHHErO KO/bLIA NOALWMIHUKA
5.2. Bonpochl gsis caMmonpoBepKu

5.2.1. lMepeuncnute OCHOBHblE reoMeTpuyeckue pasmepbl Moa-
LUMMHUKA KadeHusl, BAMSIIOLLME Ha BbIOOP M XapaKTePUCTUKMN MOCAfOK KO-
neu noALnMHUKa.

5.2.2. Kak HopMupyeTcs TOYHOCTb KOneL MNOAWMMHUKOB Kaye-
HUs?

5.2.3. Mo kakvM TpeboBaHWAM Ha3HAYalTCA KNacCbl TOYHOCTU
NOALWMIMHNKOB KayeHns1?

5.2.4. B yeMm 3aknoyaloTcd 0COHEHHOCTM MOCaAOK Konel noa-
LUMMHUKOB KayeHus?

5.2.5. B KaKkoW CUCTEME BbIMNOJSIHAETCA Mocagka: a) Hapy>HOro
KOnbL@ NOALUMMHUKA KayeHust; 6) BHYTpeHHero KosbLua?

5.2.6. Kak 0603Ha4aloTcs nocagku Konew, NOALMMHUKA KaveHns?

5.2.7. B 4yeM 0COBEHHOCTV BMAOB Harpy>XeHusl Kosnew, NoAwmnHn-
Ka KauyeHusi: @) MecTHoro; 6) UMpKynsauMoHHOro; B) KonebatenbHoro?

5.2.8. Kakne nocagku pekoMeHAyloTCs Ans KoNeL NOAWMMHUKOB,
Harpy>eHHbIX: @) MECTHO; 6) LUMPKYNSUMOHHO; B) konebaTenbHo?

5.2.9. Kak onpeaenvTb MHTEHCUBHOCTb paanarnibHON Harpysku?

5.2.10. Kak onpeaenntb MUHUManbHO HEO6XOAMMbIA HaTAr Ans
nocagky Konbla NOoALWMMIHWKA U BbibpaTb CTaHAAPTHYO Nocaaky?
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5.3. NMpumMmepsbl peweHns 3apgau

Paccuntate 1 BbIbpaTh MNOCaAKy MOALIMMHMKA KayeHwus, NpucoeanHu-
TeNbHble pasMepbl KOTOPOro onpesesieHbl Kak BHYTPEHHWI AMAMETP BHYT-
peHHero konbua d = 6 MM 1 LWnpuHa Konew B = 6 MM .

Mo BHyTpeHHeMy AuMaMeTpy d W LUMpUHE Konel NOALWMMHUKa B
onpeaensoTcs HapyXHbii AvameTp D=19 MM, paaMep (acok uam ckpyr-
nenuit r=0,5 MM, Homep 60026 ¥ TUN MOALWIMMNHMKA — LUAPUKOBLIN paau-
anbHbIN oaHOPAAHbLIN Nnerkon cepun 2 (Tabn.5.5).

Mo akcnnyaTauMoOHHbIM TPeboBaHMSAM U KOHCTPYKLUMM Ha3HavaeTcs
Kfacc TOYHOCTU MOALIMMHUKA — 6, TaK KakK B KOHCTPyKUMW peaykTopa
npubopa cKopocTu BpalleHns Hebonblume, TpeboBaHNS K TOYHOCTU Bpa-
LLEHNS NOBbILIEHHbIE.

CnepoBaTtenbHo, 0603HaYeHne noawmnHuka 6-60026.

OnpepensoTcsa npefenbHble OTKIOHEHWS BHYTPEHHEr0 U HApY>XHO-

ro Konew MOALWMMHMKA. [ns BHyTpeHHero konbua D6L6 npenenbHble

oTKnoHeHnsi ES=0, EI=-7 MkM. [ns HapyxHoro konbua 1916 npe-
AenbHble O0TKNoHeHus es=0, ei=-8 MKM.

OnpenensitoTcs BUAbI Harpy>XeHus Kosew noAwmnHuka. HapyxHoe
KOSIbLIO HEMOABWMXXHO B KOPMyCe W Harpy>Xaetcs CWoh NOCTOSIHHOW Mo
BE/IMUMHE U HAMPBMIEHWUIO, AEWCTBYIOLEN Ha OrPaHWYEHHOM y4YacTKe [0-
POXKM KayeHus KOMbL, CrieA0BaTeNbHO, UCMbITEIBAET MECTHOE Harpyxe-
Hve. BHyTpeHHee KO/bLO BpallaeTCs COBMECTHO C BasioM UM MpU MOCTOSIH-
HOM MO HampaBfEHWIO CUSie BOCMPUHMMAET Harpysky nocsrefoBaTeslbHO
BCEMW TOYKaMM LOPOXKW KayeHWs Kofbua, CnefoBaTeslbHO, ero Harpy-
XEHUe LMPKYNSLMOHHOE.

BbibupaeTcs none pgonycka OTBEpPCTMSI B KOpryce A/ MECTHO

Harpy>eHHOro Kosbla B 3aBUCMMOCTW OT XapakTepa Harpyskum u BuAa
kopnyca. Mpu CroKoWHOW Harpyske C yMEpPeHHbIMWU TONYKaMU U BUEpaLIM-
e, neperpyske Ao 150%, npv pasbeEMHOM KOPMyce pEKOMEHAYETCS nose
ponycka — H7. ina otBepcTusa B kopnyce J19H 7 npeaenbHble OTKIOHe-
Hus ES=+21 mMkM, EI=0 MKM.
BuibupaeTcs none pgonycka Bana Ans COMPSKEHWUS C LUMPKYASLMOHHO
Harpy>XeHHbIM BHYTPEHHUM KOJNbLOM. ECnn xapakTep Harpy3ku He ornpe-
[leneH, nocaaky UMPKYNSAUMOHHO HarpyXeHHOro Kosbua onpeaenstoT rae
Kk — KOHCTPYKTMBHbIA KO3(MULMEHT, NPUHUMAEMbIA NPUBINKEHHO ANS
MOALUMIMHUKOB Nerkomn cepumn — 2,8;
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2Mkp  2x0,04
d 0017

Hc

Mone ponycka conpsiraeMoin AeTanu BblbupaeTca U3 paga: Jji6, k6,
mé6, n6. Tpyn 3TOM AO/MKHO BbINOMNHATLCS YC/I0BUE:
Nmin 2 N'min’
roe Ny, — HAMMEHbLUMIA HATSIm NOCAAKY.
MUWHMMaNbHO HEOBXOAMMBIN HaTSIr MOXXHO 06ecrneunTb, Ha3HauMB
Ha Ban none gonycka k6. Toraa npeaenbHble oTKNOHeHUs Bana J6K6
es=+9 MKkM, ei=+1 MKM. CTPOVMM CXeMbl pacnosioXeHusi Moneid AonyckoB
B Mnocagkax Koney MnoAWMNHUKOB KayeHus M pacCyMTbIBAEM OCHOBHblE
XapaKTEPUCTUKM NOCaAOoK M AeTaneu.
[na nocagku Hapy>XHOro KomnbLa MOAWMWMNHUKA B KOPMYyC MO MU-
HUMasIbHOMY HaTsiry, KOTOPbI paccunTbiBaeTcs no dopmyne:
13Rk _ 13x4,7059x 2,8

R — pagnanbHas Harpyska Ha onopy R=

=4,7059 (H).

N/ = = =34,259%107° (MM)~ 1 (MkM)
™ @-2r210° €-2x05 x10°
+ 0,021
H7
J19—| —— | (puc. 5.3).
16
- 0,008
7'y +0,021
g H7
)
0 =7 0
16
v -0,008
(o))
—
Puc. 5.3. Cxema NOCaAKN Hapy>XHOro Konbua NoALIUMHUKE Ka4vyeHna

MpenenbHble pa3Mepbl OTBEPCTUS:
- HanbonbLUKi NpeaenbHbIA pasMep
Dmax =D + ES = 19 + 0,021= 19, 021 (Mm);
- HaMMeHbLUMI NpeaenbHbIN pa3Mep
Dmin =D + EI = 19 + 0= 19 (Mm).
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MpepenbHble pa3Mepbl HapYXXHOMO KOoMblLia, COOTBETCTBEHHO:
dmax =d + es = 19 + 0= 19 (Mm);
dmin = d +ei = 19 + (-0,008)= 18, 992 (Mm).
[Jonycku conpsiraeMbix AeTanei:
Oteepctna TD = Dmax — Dmin = ES — EI = 19, 021 — 19=0,021 (MMm);
Bana Td = dmax — dmin = es — ei = 19 — 18, 992=0,008 (MM).
PaccunTbiBalOTCS OCHOBHbIE XapaKTEpUCTUKM NOCAAKM C 3a30pPOM:
- HamMbonblUKNIA NpeaenbHbIN 3a30p
Smax = Dmax — dmin = ES — ei = 19,021- 18, 992= 0,029 (MM);
-HaMMeEHbLUWI NpeaenbHbIN 3a30p
Smin = Dmin —dmax = EI —es =19-19 = 0;
- JOMYCK MOCaaKM C 3a30pOM
TS = Smax — Smin = 0,029 — 0 = 0,029 (MMm);
no apyrou dopmyne
TS =TD + Td = 0,021+0,008= 0,029 (MM).

[ns nocagkn BHYTpPeHHEro Kosbla MOALMIMHMKA Ha Ban

QGE —0.007 (puc. 5.4).
k6| +0,009
+0,001
+0,009
k6
+0.001
0 7 0
= L6
0,007

Puc. 5.4. Cxema nocaku BHYTPEHHEro KosbLa NoALIMMNHUKa Ha Ban
I'Ipeneanble pa3Mepbl OTBEPCTUA:

150



- HamMboNbLUNIA NpeaenbHbIN pa3Mep

Dmax =D + ES = 6 + 0= 6 (MM);

- HaMMeHbLUMI NpeaenbHbIN pa3Mep

Dmin = D + EI = 6 + (-0,007)= 5,993 (MM).

MpeaenbHble pa3Mepbl Bana, COOTBETCTBEHHO:

dmax =d + es =6 + 0,012= 6, 009 (MMm);

dmin =d +ei = 6 + 0,001= 6, 001 (MM).

[Jonycku conpsiraeMbix AeTanei:

Oteepctus TD = Dmax — Dmin = ES — EI = 0 — (-0,007)=

=0,007 (Mm);

Bana Td = dmax — dmin = es — ei = 0,009 — 0,001=0,008 (MM).
PaccumTbIBAOTCS OCHOBHbIE XapaKTEPUCTMKM NMOCAAKM C HaTAroM:
- HaMbBOoNbLUNIA NpefenbHbIN HaTAr

Nmax = dmax — Dmin = es — EI = 0,009- (-0,007)= 0,016 (MM);
-HaMMeHbLUWI NpeaenbHbIN HaTar

Nmin = dmin — Dmax = ei — ES = 0,001 — 0 = 0,001 (MM)

5.4. 3apaum Ans CaMOCTOSITE/IbHOrO pelleHUs

3apaya 5.4.1. OnpegenuTe OCHOBHblE reOMeTpuYeckre pasMepbl

MOALMMHNKOB KAYEHUS, BAUSIOME Ha BbIGOp MOCaAOK Konew moawwumn-
HMKa. YCTQHOBMTE HOMEpP M CEpUIO MoAWMMNHMKA. Mpoao/mKMTe 3anosiHe-
Hue Tabn. 5.6, Ucnonb3ys NpuBeAeHHbIE B HEN UCXOAHbIE AaHHbIE.

Tabnuua 5.6

MNMapameTpbl OA4HOPSAAHLIX PafAMasbHbIX LWAPUKOBbIX
noAaLWNUNHUKOB Ka4veHU4

Homep Bapu- 1 2 3 4 5 6 7 8 9 10

aHTa

leomMeTpuyeckue
pasMepbl nof-
LWKUMHUKE, MM

20 40 4 4 15

d
D | 150 19 90 6 80
B 24 12 23 6 5 2,5 10 2,3 7 10

r

Homep noa-
LUMMNHUKA

Cepusi

3apaya 5.4.2. 3apgaHbl HOMEp M KNacC TOYHOCTWU MOALUMMHMKA

KayeHns (Tabn. 5.7). OnpepenvTe OCHOBHblE pa3Mepbl U MpeaenbHble
OTKJIOHEHMS KOJewl NOALUMMHMKOB. MOCTPOMTb CXEMY MOMEN A0MYCKOB.
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Tabnuua 5.7.
Homepa noawmMnHUKOB KayeHust

BapwaHT Homep noawmn- Knacc TouHo-
HUKa cTn
1. 12 2
2. 15 2
3. 17 0
4. 103 6
5. 111 0
6. 119 0
7. 168 4
8. 214 5
9. 220 2
10. 305 0
11. 39 6
12, 207 4
13. 318 6
14, 403 5
15. 409 5
16. 418 2
17. 1000006 2
18. 1000009 0
19. 1000812 6
20. 1000860 4
21. 1000892 2
22. 1000908 6
23. 1000916 0
24, 840014 5
25. 840026 6
26. 840029 0
27. 1840089 0
28. 1840099 6
29. 92210 4
30. 92256 6

3agayva 5.4.3. Ha3HaubTe Knacc TOYHOCTU NOALUMMHMKA KaveHust
M YCTaHOBWUTE TOYHOCTb COMPSIFAEMbIX C MOALMMHMKOM AEeTanen, ecnu
W3BECTHbI TpeboBaHNs K paboTe NOALWMMHUKOBOrO Yy3/a, NpVBEAEHHbIE B
Tabn. 5.8.
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TDE6OBaHVIF| K NoAWNNHUKaM KayeHus

Tabnuua 5.8

BapuaHT 1 2 3 4 5 6 7 8 9 10 11
CkopocTb 250 | 63 |320| 10 | 630 | 40 | 200 | 100 | 500 | 16 | 125 | 50
BpalLeHus,
06/MVH
5|8 (5 |8 5 |8 |8 g | %
= T 3 T ] x T I bt = 3 I
Towdocte | € (&8 |2 |F |2 (€ |2 |3 |2 | |9 |§
BpalleHus | 8 s [ g |3 o 8 3 3 a S A 3
3 g 5 3 Q 3 3 3 5 3 Q 3
) ° o] 2 % o o a2 [0] o % o)
T |8 | |8 T | |8 8 | E

3apava 5.4.4. OnpenenuTe npenenbHble OTKNOHEHUS, Npeaenb-
Hble pa3Mepbl M AOMYCKN KOMeL, MOALIMIMHUKOB KayeHus, MOCTpoMnTe cxe-
Mbl PacrosfioXXeHUs Monei AoNyCKOB Kosel Mo MX YCTOBHBIM 0603HaYeHU-

sIM, NpyBeAeHHbIM B Tabn. 5.9.

Tabnuua 5.9
Mons AonyckoB NOALUMMHUKOB KayeHus
BapwaHT 1 2 3 4 5 6 7 8 9 10 11 12
[Ovametp, | 40 | 150 | 20 | 30 | 10 | 50 | 55 | 180 | 30 | 80 | 80 | 15
MM
Mone LO /5 0 | L6 | L5 | L2 16 4 2 0| L6 | L4
fonycka

3apava 5.4.5. OnpepenuTe BMA HarpyXeHusl Konewl noawunHu-
KOB KayeHuss Mo ycnosusiMm paboTbl

Tabn. 5.10.

noawnnHuKa,

Ycnosus pa6OTbI noALWNNHUKA KavyeHUA

YKa3aHHbIM B

Tabnuua 5.10.

Homep BapuaHTa 112 3 415|617 8 9 10
BekTop CuSIbl [MOCTOSIHHBIN + + +| + + + +
paauanbHou Pc

Harpysku
BpalLaeTcs + + + | + + +
Pv Pv>Pc Pv<Pc Pv<Pc
Henoasux- |Hapy>XHOro + + + + +
HOCTb Ko/bLA
NOALWMMHMKA
BHYTPEHHErO + + + +
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3apaya 5.4.6. Onpegenute BUA Harpy>XeHWs Kosnew NoAWUMNHMUKA
KayeHusl Npu AeWCTBUM Ha MOALWMMHUK ABYX CWA, BESIMYMHA M XapaKTep
AENCTBUS KOTOPbIX NpuBeaeHbl B Tabn. 5.11.

Tabnuua 5.11.

Ycnosus paGOTbI noALlnnHUKa KavyeHns

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10
Pagunanb- | nocto- 1000 300 150 | 1500 | 200 | 900 | 1200 | 600 | 700 | 450
Has SIHHas
Harpyska Pc

H BpaLua- 100 800 600 | 800 | 850 | 500 | 60 | 500 | 2000 | 900

owascs
Pv

Henoaswx | Hapyx- + + + + +
OBWX- | HOro

HOCTb

KoMbLa | BHYT- + + + + +
noawwn- | peHHero

HVKa

3agada 5.4.7. Ha3sHaubTe MOCaAKM MECTHO HarpyXeHHbIX KosneL
NOALWMMHNKA, €CNN M3BECTHbI YCroBust paboTbl NOAWMMHUKOBOrO Y3na,
npuBeaeHHble B Tabn. 5.12. PaccumTaiiTe OCHOBHbIE XapaKTEPUCTMKM NO-

CafoK.
Tabnuua 5.12.

Ycnosus pa6OTbI noALWNNHUKA KavyeHUA

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10
Bua kop- pa3beMHbIN + + | + + | +
nyca _
HepasbeMHbIN + + + + +
XapakTep CMOKOMHas + | + + + +
Harpysku
yAapbl, BU6- + + + | + +
paums
[OvameTp, MM 22 |30 | 100 | 50 | 30| 7 | 6 | 80 | 180 | 45
Mone ponycka Konbua 0|6 | L5 |LO| /5| /0|L6 | L4 6 4
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3afmava 5.4.8. Paclumdpyiite ycnoBHble 0603HaueHUs, NpuBeaeH-
Hble B Tabn. 5.13 MocTpoitTe cxeMbl pacrofioXXeHUsl Nosieil AOomnyckoB M
paccunTanTe OCHOBHbIE XapaKTEPUCTUKM.

Tabnuua 5.13.

O603HaueHMs NocagokK KoseL NOALWMMHUKOB KaveHns

BapuaHt 1 2 3 4 5 6 7 8 9 10
Ova- go | 150 10 30 180 3 55 42 16 180
MeTp, MM

Mocapgka | LO | H7 | L6 | L5 | H6 | L4 | G7 | Js7 | Js6 | LO

k6 | 16 | m6 | k5 | 15 | m5 | 10|16 | I5 | n6

3agava 5.4.9. PaccunTainTe MUHMMaNbHO HEOBXOAWUMBIA HATSAr B
COEAVMHEHNN UMPKYNSAUMOHHO HArpy)>XEHHOr0 KOJibLa MOALMMHUKA MO
JaHHbIM Tabn. 5.14 u BbIbepuTe CTaHAApTHYIO nocaaky. OnpeaennTe oc-

HOBHbIE XapaKTEPUCTMKWN BbIGPaHHOM Nocaziku.
Tabnuua 5.14.

PagnanbHas Harpyska Ha MOALMMHUK

Paau- 1,5 0,8 2 05(25]06 3 1,109 | 18
anbHas
Harpys-
Ka, kH

Homep 1000093 1000907 | 7000106 | 18 | 104 | 107 | 120 | 25 | 206 | 210
noawmn-
HUKa

Mone Jol L6 b L5 LO L6 LO /5 L4 A
fonycka
KosnbLa
noawmn-
HUKa

3agaya 5.4.10. Mo BenMuMHE WHTEHCMBHOCTV paAuvasibHOM
Harpysku onpeaenute MNOCafAKy LMPKYSILUMOHHO Harpy)>XeHHOro KosbLa
noAwmnHuka. lMocTpoTe CxeMy COEAMHEHWsl, paccyMTaliTe OCHOBHblE
XapaKTEPUCTUKM BbIOPAHHOW nNocaaku. Ycnosus paboTbl MoALUMMHUKA
npveeaeHbl B Tabn. 5.15.
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Tabnuua 5.15

XapaKTepuCTVKM y3n1a NoALWMMIHUKA

BapuaHt 1 2 3 4 5 6 7 8 9 10
PaananbHas 0,3 1 3 081151 06 2 2,5 0,4 1,8
Harpyska, kH
Homep nog- 23 | 34 | 214 | 18 | 109 | 104 | 1000112 | 100864 | 1000091 | 244

LUMNHKUKA
Mone ponycka | 16 | 10 | LO | L5 | L6 5 A L5 L4 3
Konbla noa-

LIMMHMKA

XapakTep

Harpy3KVI % xR xR KUU: % xR x xR % rmv

I 1] (10 I I © © © I I
= I I = = I I I = =
o Q. Q o o Q Q. Q (e} o
b © © X 4 © © © 4 4
g (£ (|2 | | =3 2 2
o o () o o
Koapdumument | 1 1,5 1 2 1,6 1 1,4 3 1 1,2
F

3apava 5.4.11. Moagbepute none gonycka Ans UMPKYASUMOHHO -
Harpy>XeHHOro Kosbua noawuvnHuka (tabn.5.16). Haueptute cxemy no-

nem [0nyckoB FIOJ']y‘-IEHHOVI nocagKu, BbIHNCINTE 3a30pPbl U HATArN.

XapaKTepucTUKM MoALMMHUKA KayeHns

Tabnuua 5.16

BapuaHT Homep noawmn- Knacc NHTeHcBHOCTL Harpy>xeHHoe
HMKa TOYHOCTU | Harpyxenus, kH/m KOMbLIO
1 112 6 300 BHyTpeHHee
2 50211 4 956 BHyTpeHHee
3 50409 6 1450 BHyTpeHHee
4 105 0 1500 HapyxHoe
5 62324 6 5000 HapyxHoe
6 806 6 4500 BHyTpeHHee
7 838 2 943 BHYTpeHHee
8 52626 4 4600 Hapy»Hoe
9 844 6 2268 BHyTpeHHee
10 872 4 1625 BHyTpeHHee
11 50317 6 1500 HapyxHoe
12 50100 0 1800 HapyxHoe
13 50103 5 2259 HapyxHoe
14 50106 6 3980 BHyTpeHHee
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OkOHYaHue Tabn. 5.16

15 812 5 850 HapyxHoe
16 50116 2 8000 BHyTpeHHee
17 50217 0 530 HapyxHoe
18 680204 2 1500 BHyTpeHHee
19 50304 6 840 BHyTpeHHee
20 680211 0 2760 BHyTpeHHee
21 50313 5 970 BHyTpeHHee
22 62308 0 4900 BHyTpeHHee
23 50415 0 1300 HapyxHoe
24 680203 6 2900 HapyxHoe
25 50120 6 500 HapyxHoe
26 680208 5 1860 HapyxHoe
27 52936 5 860 HapyxHoe
28 50110 0 4590 HapyxHoe
29 52611 0 560 BHyTpeHHee
30 52618 6 2900 BHyTpeHHee

3apava 5.4.12. Moabepute none gonycka Ans UMPKYASUMOHHO -
Harpy>XeHHoro Kosnbla noawwunHuka (Tabn. 5.17). HadepTtute cxemy no-
nei foNycKoB MOJSTyYEHHOM MOCaAKM, BbIYMCIIMTE 3a30Pbl U HATAIM.

XapaKTepuCTUKN MoALMMHUKA KayeHns

Tabnuua 5.17

Bapu- Homep Knacc PagnanbHas- Harpy- Xapak- dmf
aHT noawumn- TOYHO- Harpy3ka, R, kH XXEHHoe TEp d
HMKa cTH KONbLO Harpysku UM
gL
1 112 6 3 BHyTpeH- Cnokoii- | 0
Hee Has,
2 50211 0 5 BHyTper- nepe- 0
Hee rpyska
3 105 0 2,5 Hapyxhoe | A0 150% g
4 62324 5 0,5 Hapy»xHoe 0
5 680203 0 0,7 Hapy>xxHoe 0
6 806 4 2 BHyTpeH- YpapHas, | 0
Hee nepe-
rpyska
7 50120 0 2 Hapy»xHoe 110 300% 0
838 6 4 BHyTpeH- 0,4
Hee
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MpogomxeHune Tabn. 5.17
Bapu- Homep Knacc PagnanbHas- Harpy- Xapak- 7 - ,f
aHT noaLumn- TOu- Harpyska, R, kH | >eHHoe Tep d
HMKa HOCTK KOnbLO Harpysku WUm
o !Bmm
9 52626 2 16 Hapyx- C yme- Kopnyc
Hoe PEHHbIMK | TONCTO-
TONYKa- CTEHHBbI
10 844 6 10 BHyTpeH- | MU K 0,5
Hee Bubpa-
11 50415 2 15,5 Hapyx- uven, 0,6
Hoe nepe-
12 680211 6 16 BHyTpen- | TPy3ka 0,7
Hee 0o 150%
13 872 4 5,5 BHyTpeH- 0,8
Hee
14 50409 6 6 BHyTpeH- 0,4
Hee
15 50317 0 0,6 Hapyx- C ymapa- | Kopniyc
Hoe MU BWO- TONCTO-
16 50103 0 0,9 Hapy»x- paumeii, | CTeHHbI
Hoe nepe-
17 52618 5 3,4 BHyTpeH- | rpy3ka 0,5
Hee 0o 300%
18 50106 6 2,5 BHyTpen- 0,6
Hee
19 50116 5 6 BHyTpeH- | Cnokoii- | 0,7
Hee Hasi,
20 50217 0 10 Hapyx- nepe- 0,8
Hoe rpy3ka
21 52936 6 6 Hapyx- o 150% | 0,4
Hoe
22 680204 6 5,6 BHyTpeH- Ban
Hee CMNJIOLLHOM
23 50304 4 0,8 BHyTpen- | Cynapa-
Hee MU BWO-
24 812 2 2 Hapyx- pauueit, 0,5
Hoe nepe-
25 50313 6 10 BHyTpeH- | rpy3ka 0,6
Hee no 300%
26 50100 5 18 Hapyx- 0,7
Hoe
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OkOHYaHue Tabn. 5.17

Bapu- Homep Knacc PagnanbHas- Harpy- Xapak- dm;;
aHT noaLumn- TOu- Harpyska, R, kH | >eHHoe Tep d
HMKa HOCTH KONbLO Harpys- unm
Kn D f;
27 680208 0 1 Hapyx- Kopnyc
Hoe TONCTO-
28 50110 5 3 Hapyx- CroKoii- | CTEHHbIN
Hoe Hasi,
29 62308 0 12 BHyTpeH- | nepe- 0,8
Hee rpyska
30 52611 6 2,5 BHyTpeH- | AO 0,8
Hee 150%

3apaya 5.4.13. lMoabepwute none

aonycka ana MECTHO - Harpy-

)KEHHOro KosbLa noAwmnHuka (Tabn. 5.18). HauepTtuTe cxemy noneit go-
MyCKOB MOJTy4EHHOWN NOCaAKW, OMNpeaennTe XapakTep COeANHEHNS.

Tabnuua 5.18

XapakTepucTnkun noawnnHMKa KavyeHns

BapuaHT Homep nogwmn- Knacc HarpyxeHHoe XapakTep Harpys-
HWKa TOYHOCTU KOMbLO Kut

1 12 6 BHyTpeHHee YpapHas, nepe-
2 13 BHyTpeHHee rpy3ka Ao 300%
3 14 Hapy»xHoe
4 15 Hapy»xHoe
5 16 HapyxHoe
6 17 0 BHYTpeHHee CrokoliHasi, nepe-
7 100 HapyxHoe rpy3ka ao 150%
8 101 BHyTpeHHee
9 103 Hapy»xHoe C yaapamu Bu6-
10 106 BHyTpeHHee pauwmeii, nepe-
11 110 6 HapyxHoe rpyska ao 300%
12 112 BHyTpeHHee
13 113 BHYTpeHHee
14 115 0 BHyTpeHHee
15 117 Hapy»xHoe C yMepeHHbIMU
16 119 Hapy>Hoe TONYKaMn u BU6-
17 | 120 6 BHYTpeHHee paumei, nepe-
18 121 BHYyTpeHHee rpyska Ao 150%
19 122 BHyTpeHHee CnokoiiHasi, nepe-
20 124 0 HapyxHoe rpy3ka ao 150%
21 128 HapyxHoe
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OkOHYaHue Tabn. 5.18

22 130 BHyTpeHHee

23 134 6 BHyTpeHHee C ynapamu Bu6-
24 138 Hapy>Hoe pauueii, nepe-

25 140 BHyTpeHHee rpyska go 300%
26 148 HapyxHoe

27 156 0 HapyxHoe

28 160 Hapy»Hoe CnokoliHasi, nepe-
29 164 BHYTpeHHee rpyska no 150%
30 172 BHYTpeHHee

3apaya 5.4.14. Onpegenute

rogHOCTb nNoCagoO4HbIX pa3MepoB

Konel MOAWMNHUKOB KayeHWs Mo AeNCTBUTENbHbIM pa3MepaM, npuBe-
JAeHHbIM B Tabn. 5.19.

Tabnuua 5.19

Pa3mepbl 1 nons gonyckos Konew noAawnnHUKOB

BapuaHt 1

2 3 4

5 6 7

8 9 10

Homep 212
noaLwmn-
HYKa

23 224 215

35 303 403

17 34 |1000092

Mone b

fonycka

L2 0 5

L6 LO b

L4 A

[OevicT-
BUTESTb-
HbI
pasmep,
MM

109,990

2,995|214,970 {129,990

4,995 | 16,990 61,992

6,998 |15,995| 5,997

3agava 5.4.15. Onpegenute roaHOCTb BHYTPEHHMX Konew noa-
LUMMHUKOB MO pe3ysibTaTaM uamepenuin (tTabn. 5.20).

Tabnuua 5.20

PesynbTathl M3MepeHMVI BHYTPEHHUX KONeEL NoALNMHUKOB Ka4eHUA

BapuaHT Homep noawmnHuka Knacc TouHoCcTH PesynbTaT
U3MepeHus
1 150111 4 54,997
2 160019 0 8,993
3 32212 0 104,998
4 160106 0 29,989
5 450310 5 49,899
6 160110 6 49,995
7 450305 6 25,003
8 160115 0 74,985
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OkOHYaHue Tabn. 5.20

BapuaHT Homep noawmnHuka Knacc TouHoCTH PesynbTaT
nsMepeHus

9 160609 4 45,002
10 3160205 5 24,996
11 150107 2 34,996
12 32106 6 29,963
13 32112 2 59,999
14 450104 2 19,996
15 32160 5 300,001
16 32188 2 439,997
17 450200 4 9,996

18 3160209 6 44,899
19 150114 6 69,997
20 450110 2 49,958
21 150218 0 89,993
22 450116 0 79,995
23 450201 5 49,986
24 150301 0 12,003
25 450314 4 69,994
26 150100 6 9,999

27 450100 6 10,001
28 150102 0 15,004
29 150116 5 80,002
30 150316 6 79,998

3apaya 5.4.16. OnpeaennTe rogHOCTb HAPYXXHbIX Kosew, noa-

LUMMNHWKOB MO pe3yfibTaTaM U3MEPEHUN.

Tabnuua 5.21

PesynbTaThl MBMEPEHVII\;I Hapy>XHbIX KONey noAlWnnHNKOB KavyeHUA

BapwaHT Homep nogwmnHuka Knacc TouHocTn PesynbTaT n3me-
peHus
1 160019 2 24,005
2 150116 2 124,965
3 450310 5 109,987
4 160106 5 59,998
5 3160209 6 85,001
6 32212 0 159,996
7 450104 6 41,999
8 160110 0 79,996
9 160115 6 114,996
10 160609 4 99,998
11 3160205 6 51,994
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OkoOHYaHue Tabn. 5.21

BapuaHT HomMep noawmnHuka Knacc ToyHocTn PesynbTat
n3MepeHus
12 150301 5 36,996
13 450110 6 79,969
18 32106 0 59,998
19 32112 6 95,003
20 450314 5 149,975
21 32160 6 459,975
22 150316 4 169,985
23 32188 6 649,856
24 150218 2 160,002
25 450200 6 29,989
26 450100 0 25,994
27 150107 0 61,992
28 450116 2 124,989
29 450305 2 61,995
30 150100 0 26,001
14 150102 6 31,996
15 450201 0 89,996
16 150111 6 89,986
17 150114 0 109,972

3apava 5.4.17. MeTogoM aHanoroB Bbibepute AONyCK ANs ycra-
HOBKM MOZALUMMHUKOB KadeHus (Tabn. 5.22) B kopryc unu Ha Ban. [o-
CTpO¥iTe CXeMy Nornei AOMYyCKOB M NOCaZi0K COEAMHEHMIA. BbluncnmTe npe-
[lenbHble pa3Mepbl, 3a30pbl U HATAMN.

3apaya 5.4.18. Ncnonb3ys AdaHHble 3agaun 5.4.17, HasHaubTe
TOYHOCTb (POPMbI M LLIEPOXOBATOCTb COMpPSiIraeMbIX NOBEPXHOCTEN BasiOB M
kopnycoB. lMocTpoiiTe cxeMbl Monein AoMyckoB. HauepTuTe ackusbl noa-
LUMMHUKOBOIO Y3/1a, Bana 1 Koprnyca B 30He conpsiXeHus. Ha acku3e o6o-
3HaybTe MOCafiKM, OTKIOHEHUS HOPMbl, PacrofiOKEHUS U LLIEPOXOBATOCTb
conpsiraeMbiX NOBEpPXHOCTEN.
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TexHunyeckne TDEGOBaHVIFl K NoALWMNHXUKOBbLIM y31aM

Tabnuua 5.22

Bapu| lNMpumeHeHune noa- (Bpawaetcs| Bua HarpyxeHus Konbua KoHCTpyKumst Pexxum pa- | Paguane- | Knacc Tou- | Homep noa-
pu- | LIMMHUKOBLIX Y3M0B Hapy»xHoro [BHyTpeHHero MOAWMMNHAKOBbIX 60TbI HasiHarpy3-| HOCTU nofA- | LUMMHUKa
aHT y3n0B ka, kH LINMHMKA
1. |JdopoXHble MalwuHbI (Ban MecTHoe  [LIMpKynsauMOH- (- [TKENBIV C 11,5 6 53576H
Hoe lyAapHbIMU
Harpy3kamu
2. [Ponukmn neHTouHbIX [Kopnyc Linpkynsa- [MecTtHoe Kopnyc uenbHbii, [HopManbHbIi 8,0 6 60107
[TPaHCropTEPOB LIMOHHOE Hapy>XHOe KosbLO
He nepemeLLaeTcs
B OCEBOM Harpas-
IneHumn
3. [CywwunbHble UnnuH- Ban MecTHoe  [LiMpkynsiumoH- [Kopnyc uenbHbii - [HopManbHbIN 1,5 6 12208
\npbl 6ymaroaena- Hoe
[TeNbHbIX MaLUWH
4. B cenbxo3. MawwmHax|Ban MecTHoe  [LMpKynsiumoH- [Kopnyc pasbém-  érkui 2,0 0 12220
Hoe HbI
5. |Hacocsl Ban MecTHoe  [LMpKynsiumoH- [Kopnyc pasbém-  [HopMarbHbIl 2,0 6 12204
Hoe HbI
6. [PnexkTtpoasuratenu [Ban MectHoe  [LIMpkynsiumoH- [Kopryc pasbém- HopMasbHbli 1,0 5 80103
Hoe HbI
7. |WnuHpenu metann- Ban MecTHoe  [LIMpKynsiuMoH- [Kopnyc LenbHbIA - [TSXKENbIN, 5,0 5 80107
opexyLlero cTaHka Hoe P<0,07C
8. |Konéca camonétos [Kopnyc Linpkyns- [MecTtHoe Kopryc LenbHbIi, [TsHKENbIN, 6,4 4 80705
LIMOHHOE Hapy>KHOE KOMbLIO [KOHCTPYKLMS
He nepeMeLaeTcs [TOHKOCTEeH-
B OCEBOM Harnpas- [Hast
neHnm Dyopn/D < 1,25
9. [KonécHble napbl x/aBan MecTtHoe  [UupkynsumoH- [Kopnyc pasbéM-  [Harpyska 15,0 6 232626
[TpaHcropTa Hoe HbIVi IIMHaMmue-
cKast
P>0,15C
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MpoaonxeHune 1abn. 5.22

Bapu| lNMpumeHeHune noa- (Bpawaetcs| Bua HarpyxeHusi konbua | KoHCTpyKums Pexxnm Pagu- | Knacc To4- Homep noa-
gﬂr LUMMHUKOBBIX Y3/10B HapysHOrD [BRyTperHerD no.qmcgﬁgl:osux paboTbl i};l;;s:_ HL?I;T#HEEQ MMHMKa
Ka, kH
10. [Y3nbl obwero ma-  [Ban MecTHoe Livpkynsuu- [Kopnyc uenbHbM | Harpyska avHa- 12,0 0 232610
LLIMHOCTPOEHMS OHHOE Muyeckas
P>0,15C
11. |[Konéca mocToBbiX  [Kopnyc Linpkynaumn- [MectHoe Kopnyc uenbHbIi, | HopMasnbHbIi 55 0 60116
NOABLEMHBIX KpaHOB OHHOE Hapy>HOe KOsbLIO
He nepemellaetcs
B OCEBOM Harnpas-
IneHnn
12. |[KaHaTHble 1 HaTsx- [Kopnyc Linpkynsaum- [MectHoe Kopnyc LenbHbIi, | TaXEnbIn 12,0 5 117
Hble LLIKVBbI OHHOE Hapy>XHOe KOsbLIO
He nepemellaetcs
B OCEBOM Hanpas-
IneHnmn
13. [Typ6okomnpeccops! [Ban MecTHoe Linpkynaum- - Tsxénoe 15,0 0 13530
OHHOE
14. |UeHTpobexHbie Ban MecTHOe Linpkynsuu- [Kopnyc pasbém- | JIErkui, 4,5 2 36124K6
Hacocbl OHHOE HbIl 0,07C<P<0,15C
15. [MoawwmnHukm co Kopnyc Linpkynauu- MectHoe KonbLo MoxeT TsOKENBIV 12,0 0 4113124
chepuyecknumm OHHBbIN nepemeLLaTbCs B
ponukamm obuero Kkopnyce
Ha3HaueHus
16. [Ponukn ponbraHros [Kopnyc MecTHoe Linpkynaum- [Kopnyc uenbHbiii | HopManbHbIl, 6,0 6 822
OHHOE P>0,15C
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MpoaonxeHune 1abn. 5.22

Bapu| lNMpumeHeHune noa- (Bpawaetcs|Bua HarpyxxeHusa konbua|  KoHCTpykums Pexxum pabotbl |Pagnans-| Knacc Tou- Homep
gﬂr LUMMHUKOBBIX Y3/10B HapysKHOTO[BHy TDEHHETO nonmcg;g:osblx Harl-[;?/gka, HSCMT:HEEQ' NOALNMHAKE
kH
17. |KapycenbHble cTaH- [Ban MecTtHoe  [LUMpkynsium- [KonbLo He MOXeT | TsHKEnbIi 7,5 6 6103
kK OHHOE nepemellaTbCs B
Kopnyce
18. Pnektpoasuratenu [Ban MecTHoe  [Lmpkynsium- [Kopnyc pa3béM- | Tsxénblin 9,5 2 102214
MOLLHOCTBIO [10 OHHOE HbI
100 kBT
19. |WnuHaenv metann- Ban MectHoe  [Lmpkynsum- [Kopryc uenbHbiid, | Harpysku ne- 10,0 4 80101
OpeXyLLEro cTaHka OHHOE Hapy>XHOe KOJbLIO | pEMEeHHbIE Mo
He nepeMeLLaeTcs | BENMUMHE,
B oceBoM Hanpas- | P<0,15C
IneHun
20. [Ban kpynHoro pe- [Kopnyc MectHoe  |Umpkynsium- [Kopnyc LenbHbiM | HopManbHbl 9,0 6 115
iByKTOpa OHHOE
21. PnekTpoasuratenu [Ban MecTHoe  [Uupkynsaum- (- TAKENbIN C 13,0 6 4024112
MOLLIHOCTbIO CBbILLE OHHOE yAapHbIMU
100 kBT Harpyskamu
22. BepTukanbHble Kopnyc Linpkyna- [MectHoe KonbLo He MOXET | TsHKENbIN, 12,0 0 46110
Banbl TypouH LIMOHHOE nepemelLaTbCs B | Harpyska paam-
Kopnyce anbHas
23. [fTmapomoTopbI Ban MectHoe  |Uvpkynsum- [Kopnyc pasbéM- | JIErkui, 55 4 12207
lOHHOE Hbl P<0,15C
24. |PepykTOpbl KOpPO6OK [Ban MecTHoe  [Lmpkynsium- [Kopnyc pasbéM- | HopMasnbHbii, 10,0 6 150228
ICKOpOCTel CTaHKOB OHHOE HbI 0,07C<P<0,15C
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OkOHYaHue Tabn. 5.22

Bapu| lNMpumeHeHune noa- [Bpawaetcs Bua Harpy>keHusi konbua KoHCcTpyKumst PexuMm  |Paguans- [Knacc Tou- |Homep noa-
gﬂr LUMMHUKOBBIX Y3/10B Hapywroro | BRyTpenero I'IC;.?,;I).I(MI‘IHVIKO- paboTbl HasiHarpya- HocTv moa-  JwmnHmKka
Y3108
ka, kH LIMMHYKA
25. [Kopobku nepegay  |Ban MecTHoe LIMpKYyNaumoH- |- Hopmanb- 6,5 5 80122
aBTOMOGMNEN Hoe Hoe
26. [ByKcbl Tennoso3oB |Ban MecTHoe LIpKyNaUmMoH- (- Taxénbid (15,0 0 53540H
Hoe C yAapHbI-
MU Harpys-
Kamu
27. [Ponunkun noasecHbIx [Kopnyc LinpkynsumoH- [MectHoe - Térkuit 1,0 5 50109
lnopor Hoe P<0,07C
28. |HenpusogHble ko-  [Kopnyc LinpkynaumnoH- [MectHoe - HopManb- (5,5 0 107
Ineca aBToMo6unen Hoe HbIN

! P-skBuBaneHTHas Harpyska; C- AMHaMUuecKas rpy30noabEMHOCT.




Fnaea 6. LUITUGTOBLIE, LUMOHOYHbIE N LUTULIEBBIE
COEAVMHEHMA

6.1. LUTudToBbIE cCOeaANHEHUSA

LWTndTbl MO yHKUMSM, BbIMOMHIEMbIM B MEX@HWU3ME, MOXHO pa3-
[ENUTb Ha TP FPynnbl: KpeneXHble, YCTaHOBOYHbIE M HampaBnsioLuye.

KperniexHsie WwtndTbl cnyxaT AN HEMNOABWXXHOMO COeAMHEHUS
AeTanei n nepeaayn cui U KpyTawmx MomeHToB. Hanpumep, u3 puc. 6.1
BMAHO, 4TO LIJTVId’JT 1 obecneunBaet HEeNnoABUXHOCTb coeaAuHeHUnda AeTa-
nen 2 (3ybuatoe koneco) v 3 (Ban), a Takxke nepeaadvy Mexay HAMU Kpy-
TAWeEro MoMeHTa My,. M oceBblX cvn Q. ®opMa WTUATOB, NCMONb3yEMbIX
[NSi KpenneHus, 6bIBaeT KOHMYECKON WU LTUHAPUYECKON.

A
2 | 1 A-A

o | g& 5
f {
B : S |

v
&

Puc. 6.1. KpenexHoe wtndTOBOE COEANHEHME

Ona unnuHapunyeckmx WTUQTOB pekoMeHAyeMble npeaenbHble
OTK/IOHEHNS AvaMeTpoB — no mé u3 cuctemol ECAIM. B 3aBMCMMOCTM OT
[UIMHbI COMPSDKEHUS U XapaKTepa Harpy>XeHusl coeiMHeHus (CNoKoHoe, C
ToNYkaMu, BuUBpaLMen) MUCMonb3yeTcs ofHa M3 nocagok ECAM: H7/m6,
Js7/m6 nnn K7/me6.

YcraHoBo4HbIE WTUMTLI BCEraa MNPUMEHSIIOTCS B KOMMEKTE C
BMHTaMM MM MHBIMU KPEneXHbIMKM 3n1eMeHTamMu, obecneymBaloWwmMm co-
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eavHeHus aetanel. HasHauveHve WTUhTOB B 3TMX CO0POYHBIX eanHMLax
— COXpaHeHWe TOYHOro B3aMMHOMO PacrofioXXeHUs AeTanel npu nosTop-
HbIX cbopkax. PekomeHayemble B EC/IT npenenbHble OTKIOHEHMS Ana-
MeTpoB WTHdTOB: M6, h8, hll. MOCKONLKY B YCTaHOBOYHbIX LTUDTOBBIX
COeAMHEHNSX JOMKEH ObiTb obecrneyeH nerkui CbeM OAHON U3 AeTanei
CO WTMGTOB, TO B TaKMX COEAMHEHUAX C OAHOM AeTanbio WTUdT yCTaHaBs-
NMBAETCA MO HEMOABWMXXHOM MOCaAKe, Kak B KPENeXHOM LTU(TOBOM CO-
€AVHEHUW, a C APYron AeTanbio B 3aBUCMMOCTW OT A/IMHbI COMPSDKEHUS,
TOYHOCTU LEHTPUPOBAHWUS, 4acToTbl COOpKW, pa3bopkM W xapakrepa
Harpy»eHus BblbupatoT oaHy M3 nocagok F7/m6, G7/m6 nnn H7/mé.

Hanpasnsowme \wtndTel 0becneunBaloT BO3MOXHOCTb ABUXKE-
HUSI CMEXHbIX AeTanei (Yalle BCero MocTynaTesbHOro ABMXEHUS OAHOM
AeTanu oTHocuTeNbHO Apyroi). MepeMelueHne 6noka BTYOK BAOb OCK B
npegenax AMHbLI Nasa, Npu ycnosun nepeaadn M, € Bana Ha BTY/KK,
obecneunBaeTcs HanMyMeM rapaHTMPOBAHHOIO 3a30pa He TONbKO B CO-
NpsiXKEHUN CMEXHbIX AeTanel (Bana u 6oka), HO 1 WTUdTa C NasoM.

B 0603HaueHune LUMAMHAPUYECKOrO WTMhTa BXOAUT HOMUHANbHbI
AvaMeTp, AOMYCK Ha Hero u AnuHa. Hanpumep, wtnudTt 1,6 méx15 roCT
3128-70.

B 0603HayeHWe KOHWUYEeCKOro wWTudTa BXOAUT HOMWHASbHbIN
AMAMETP, 3a KOTOPbIN NPUHSAT AMAMETP TOHKOro KoHUa WwtudTta v anvHa.
Hanpumep, wtndTt 1x10 TOCT 3128-70.

g) R=d g

e

]

Puc. 6.2. TeomeTpuyeckue napameTpbl WUTUDTOB:
a — ucnonHexune 1 (knacc ToyHocTn A); 6 — ucnonHexue 2 (knacc To4HOCTH B);
B — ucnosHeHue 3 (knacc TouHoctu C)

B nocagkax WTMMhTOBLIX COEAMHEHUI HEOBXOAMMbIE HaTArM AOCTH-
ratotcs noabopoM Monel JonyckoB OTBEPCTUN. TexHUYeckue TpeboBaHus
ans uununapudeckux [TOCT 26862-86/ pernamMeHTUpYIOT npefesbHble
OTK/TIOHEHUS IMaMeTpoB LUTUPTOB:

UMIUHAPUYECKUX Knacca ToOYHOCTU A — mé6 (n6);

LUMAMHAPUYECKMX Knacca ToYHocTn B— h8 (h9);

Pa3mepb! uunuHapudeckux wtndTtos no NOCT 3128-70 npuseaeHsl
Ha puc. 6.2 n B Tabn. 6.1.
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Tabnuua 6.1

PasMepbl UMAMHAPUYECKUX WTUDTOB, MM
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OKOHYaHue Tabn. 6.1

35
(36)
40
45
50
55
60
65
70
75
80
85
90
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95
100
110
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220
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280




6.2. LLinoHOYHbIE coeaAuHEeHUs

LLINOHOYHBIM COeAVHEHNEM Ha3blBaeTCs COeAMHEHVE OXBaTblBa-
tower (BTysika) U oxBaTbliBaeMoi (Bas) MOBEPXHOCTEN C MOMOLLbIO Coeau-
HUTENIBHOrO 3BeHa (LIMOHKM) C Lenblo nepejaqn KpyTswero MoMeHTa um
vKcaumMm OTHOCMTENBHOrO MOMOXEHUS! AeTanel NpyM 0CEBOM MepemeLle-
Hun (puc. 38).

/3 3HAUMTENbHOrO KOIMYECTBA KOHCTPYKLUMI LIMOHOYHBIX Coean-
HEHMI Hambosbliee pacnpoCTPaHEHWE B MalUMHO- U MPUBOPOCTPOEHNM
NoAyYUIN NpU3MaTUYECKME N CErMEHTHbIE LUMOHKM.

O603HayeHVss pa3MepoB MPU3MAaTMYECKOro LUMOHOYHOro Coeau-
HeHus B cbope MbﬂODETaﬂbHO_HOKa3aHblI)Ha puc. 6.3.

= b

~
~

{1

OO0wwmii BUI Ban Brynka

Puc. 6.3. MNpu3aMaTnyeckoe WNOHOYHOE COEANHEHME U ero OCHOBHbIE pa3Mepbl

OCHOBHbIM nocagO4HbIM MNMapaMeTpOM LIMNOHOYHOro coeanHeHus
SIBNSIETCS WKMpUHA “b”, MO KOTOPOMY LUMOHKa COnpsiraeTcs C OAHOW CTO-
POHbI C Ma30M Bana, a C Apyrov — C NasoM BTySIKW. Bbibop nocaaku 3aBu-
CUT OT XapaKTepa coeauHeHWs W OT BuAa NPOM3BOACTBA, AN KOTOPOro
OHa NpefHa3HayeHa.

Mo XxapakTepy COEAMHEHWA pas3nuyaloT: CcBoboaHble (ans
HanpasialoWmnx LIJI'IOHOK), HOpMaJibHbl€ U MMOTHbIE LUMNOHOYHbIE COEANHE-
Husi. CBOO6OAHOE LUMOHOYHOE COEAUHEHME MPUMEHSIETCA MpPU 3aTpyAHEH-
HbIX YCNOBUSIX COOPKM, HEDONbLIMX HEPEBEPCMBHBIX HArpyskax, JIerkux
pexuvMax paboTbl, Ans obecneveHmss NOABMXHOCTM BTYSIKM Ha Bany. Hop-
MaJIbHOE LUMOHOYHOE coeamHeHne obecneunBaeT HEMOABMXKHOCTb BTY/KU
Ha Basy, NMPUMEHsIeTCa Npu 6naronpusTHbIX YCIOBUSIX COOPKK, yMepeH-
HbIX Harpy3kax Ha coeauHeHWeE. [MNOTHOE LWNOHOYHOEe coeanHeHune npu-
MeHsieTCs npu 6/1aronpusITHBIX YCNoBUSIX COOpku ans obecneveHnst Hemo-
ABWXHOTO COeAVHEHMSI BTYSIKWM C BasioM, Mpu AENCTBUM CYLLECTBEHHbIX
Harpys3ok.
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MpenencHble OTKIOHEHWS MO pa3Mepy “b” And WNOHKKM, na3a
Bana M nasa BTYAkM HopMmupytoTcs no FOCT 26360-82. MNpuMeHsieMble
Mossi AOMYCKOB ANS WNOHOYHBIX COeAMHEHWI NpyBeAeHb! B Tabn. 6.2.
Tabnuua 6.2
Monsi 4ONYCKOB Ha CoMpsiraeMble pasMepbl LNOHOUYHbIX COEANHEHMI

XapakTep coeau- Mons ponyckos pa3mepos “b”
HeHust
LUNOHKA nas Bana nas BTYJIKU
CsoboaHoe h9 H9 D10
HopmanbHoe h9 N9 Js9
MnoTtHoe h9 P9 P9

HoMWHanbHble pa3Mepbl WMPUHBI  LIMOHOYHLIX COEAMHEHWUN C
NpU3MaTMYECKMMM LUMNOHKAaMW HOPMMPYIOTCS B 3aBMCMMOCTV OT AMaMeTpa
Bana “d” no NOCT 23360-82 npuseaeHsl B Tabn. 6.3.

Tabnuua 6.3
FeoMeTpuyeckne pasmepbl LWNOHOYHOMO COeANHEHUS, MM
[OwameTp Bana d HoMWHanbHble pasMepbl LWNOHKK HoMuHanbHas rnybuHa nasa
bxh WNHTepBanb! AnvH / Ha Bany t; BO BTYy/Ke t,
oT no

CB. 6 00 8 2x2 6 20 1,2 1,0
Cs. 8 po 10 3x3 6 36 1,8 1,4
Cs. 10 go 12 4x4 8 45 2,5 1,8
Cs. 12 po 17 5x5 10 56 3,0 2,3
Cs. 17 po 22 6x6 14 70 3,5 2,8
Cs. 22 po 30 8x7 18 90 4,0 3,3
Cs. 30 oo 38 10x8 22 110 5,0 3,3
Cs. 38 po 44 12x8 28 140 5,0 3,3
Cs. 44 o 50 14x9 36 160 55 3,8
Cs. 50 o 58 16x10 45 180 6,0 4,3
Cs. 58 go 65 18x11 50 200 7,0 4,4
Cs. 65 go 75 20x12 56 220 7,5 4,9
Cs. 75 no 85 22x14 63 250 9.0 54
Cs. 85 0o 95 25x14 70 280 9,0 5,4
Cs. 95 go 110 28x16 80 320 10,0 6,4
Cs. 110 o 130 32x18 90 360 11,0 7,4
Cs. 130 go 150 36x20 100 400 12,0 6,4
Cs. 150 po 170 40%22 100 400 13,0 9,4
Cs. 170 po 200 45x25 110 450 15,0 10,4
Cs. 200 fo 230 50%28 125 500 17,0 11,4
Cs. 230 fo 260 56x32 140 500 20,0 12,4
Cs. 260 po 290 63x32 160 500 20,0 12,4
Cs. 290 fo 330 70%36 180 500 22,0 14,4
Cs. 330 fo 380 80x40 200 500 25,0 15,4
Cs. 380 no 440 90x45 220 500 26,0 17,4
Cs. 440 po 500 100x50 250 500 31,0 19,5
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K HenocagoyHbIM pasMepaM LUMOHOYHOMO COeAMHEHUS OTHOCSAT-
csi: BblcOTa wWnoHku "h", pasmep no anuHe nasa "L", rnybuHa nasa Ha
Bany "t;", rybuHa nasa Bo BTynke "t," (puc. 38). Cneayer yunTbiBaTh,
yTobbl CoeauHeHne MOXHO 6bino cobpaTtb, Ma3 BO BTY/KE BbIMOJHSAIOT
CKBO3HbIM, @ ANMHA Na3a Ha Bany 06blYHO paBHa AuameTpy Bana. lNons
[IONYCKOB HEenocaZlovHbIX Pa3MepoB LUMNOHOYHOrO COeAMHEHUSI COOTBET-
CTBYIOT JaHHbIM, YK@3aHHbIM B Tabsn. 6.4 n Ha puc. 6.4.

Tabnuua 6.4.
Mons AONyCKOB HENoCafouYHbIX pa3MepoB LUMOHOYHOIO COeANHEHMS
Pa3mep 0O603HaueHne Mons ponyckos
BbicoTa LUMOHKM h [0 6 MM h9
CB. 6 MM hil (ans kBagpaTHOro
ceyenusa h110)
nvHa WNoHKK hi4
L
[nvHa nasa Ly H15
'ny6buHa nasa Bana t OTKJIOHEHUS B Npeaenax
nybuHa nasa BTYKu t 0,1-0,3 mm

L winonku no hl4

EEEEANINS

YC\
T
Boicoma wnonxu no h10

L onuna nasa na eany no H15

Puc. 6.4. MNons aonyckoB HENOCAA04YHLIX Pa3MEPOB LUNOHOYHOIO COeAMHEHNS
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BMecTo OTK/IOHEHMI pa3MepoB t; 1 t, AOMYCKaeTCs NPUMEHSTb
OTKOHeHus1 pa3mepos (d - t;) n (d + t,) B cooTBeTCTBMM C Tabn. 6.5.
Tabnuua 6.5.
MpepenbHble OTKIOHeHUS pa3mepos (d - t) n (d + t,)

BbicoTa LUNOHKM B MM MNpenenbHble OTKIIOHEHUS pa3MepoB
d-t d-t

oT2/006 -0,1 +0,1
cBblwe 6 oo 18 -0,2 +0,2
cBbile 18 o 50 -0,3 +0,3

6.3. LLinuueBble coeguHeHnn

LLnvueBbIMM COeAMHEHMSIMU Ha3bIBAlOTCS COEAMHEHWS, COCTOSI-
lme u3 oxeaTtbiBatollein (BTysKa) U oxBaTbiBaeMoli (Ban) NMoBepXHOCTEMN,
UMEIOLMX MPOAOIIbHBIE, PACcroNOXKeHHbIe NapasieflbHO 0OCU COeAMHEHUS,
M MO OKPYXXHOCTW LWNMLbl NPSIMOBOYHOMO, 3BOSIbBEHTHOrO MM TPEYrosib-
Horo npocuns.

B HacTosilwee Bpemsi cuctemori ECAM npsiMobouyHble WnuLeBble
coeanHeHns ctaHaapTnsoBaHbl FOCTom 1139-80. LnuueBble coeagmMHeHus
npeaHasHayveHbl Ans nepeaayn KpyTawero MomeHTta. CoeavHeHust MoryT
6bITb MOABMXXHBIMK, KOrZa BTy/IKa nepeMeLlaeTcs BAOMb Bana (3ybuaTbie
Koneca Kopobok nepeday, BK/IOYAOWME WU BbikIovalowme MydTbl), u
HEeMOABWXHBIMW, KOrAa BTy/IKa B rpouecce paboTbl He AO/MKHA nepeme-
WwaTbCcs no Bany.

Hanbonbliee pacnpocTpaHeHne B MalMHO- U NpUbOPOCTPOEHNM
NonyyYnnn WwnuueBsble coeamHeHus ¢ npsmoboyHbiM npodmnem (FOCT
1139-80).

LWnvueBble coeaMHeHWst XapaKTepu3yrlTCs Tpemsl OCHOBHbIMM
pasMepHbIMX MapaMeTpaMu: BHYTPeHHUM aAuameTpoM (d), HapyXHbIM
AnametpoM (D), WMpWHOW Nasa BTYSKWU W WKMpWHOiA wiunua (b). OcHoBHblE
HOMWHaSIbHbIE pa3Mepsbl LWMLEBbIX AeTanel nokasaHbl Ha puc. 6.5.

Puc. 6.5. OCHOBHble reoMeTpuyecKkue pa3mepbl NPSIMOBOYHOrO WANLEBOr0 COeANHEHUS
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B 3aBucmocTn oT nepepgasaeMoro My, npenycMaTpuBaeTcs Tpu
CepUM LLNMLEBBLIX COEAMHEHWIA: nerkasl, cpeaHss u Tsxenas. OHu oTnu-
YaloTCA OAHa OT APYroi no BbicoTe 3ybbeB M Ux unciy. K coeamHeHusaMm
nerkov cepum (Tabn. 6.6), UMelOWMM HaMMeHbLlUMe BbicoTy (1.5 + 4) MM 1
uncno 3ybbes (z=6, 8, 10), OTHOCATCA HEMOABMXKHBIE W MasloHarpy>XeH-
Hble coeanHeHusi. CoeiIMHEHNS] CPeHEN Cepum NMPUMEHSIIOTCS B YCIOBUSIX
cpenHux Harpy3ok. CoeiMHEHNS TSHXKENOW cepum, MeoLme Hanbonblume
BbICOTY (2 + 6.5) MM 1 uncno 3ybbes (z=10, 16, 20), npeaHa3Ha4aOTCA
ANS1 TSHKENbIX YCNOBUIA paboTbl.

Tabnuua 6.6.
Pa3Mepbl NPsAMOBOYUHBIX LLUIMLEBLIX COEANHEHWI, MM
zxdxD b d; zxdxD b d; zxdxD b d;
He Me- He Me- He Me-
Hee Hee Hee
Jlerkasi cepus CpeaHss cepus Tspxkenas cepus

6x23x26 6 22,1 6x11x14 3,0 9,9 10x16x20 |2,5]| 14,1
6x26x30 6 24,6 6x13x16 3,5 12,0 10x18x23 [3,0| 15,6
6x28x32 7 26,7 6x16x20 4,0 14,5 10x21x26 |3,0| 18,5
8x32x36 6 30,4 6x18x22 5,0 16,7 10x23x29 [4,0]| 20,3
8x36x40 7 34,5 6x21x25 5,0 19,5 10x26x32 |4,0| 23,0
8x42x46 8 40,4 6x23%x28 6,0 21,3 10x28x35 [4,0| 244
8x46x50 9 44,6 6x26x32 6,0 23,4 10x32x40 |5,0]| 28,0
8x52x58 | 10| 49,7 6x28x34 7,0 25,9 10x36x45 |5,0]| 31,3
8x56x62 | 10| 53,6 8x32x38 6,0 29,4 10x42x52 [6,0| 36,9
8x62x68 |[12| 59,8 8x36x42 7,0 33,5 10x46x56 |7,0| 40,9
10x72x78 |[12| 69,6 8x42x48 8,0 39,5 16x52x60 (50| 47,0
10x82x88 |[12| 79,3 8x46x54 9,0 42,7 16x56x65 [5,0]| 50,6
10x92x98 [14| 89,4 8x52x60 [10,0| 48,7 16x62x72 6,0 56,1
10x102x108 | 16| 99,9 8x56x65 |[10,0| 52,2 16x72x82 |7,0| 65,9
10x112x120 | 18| 108,8 | 8x62x72 |12,0| 57,8 | 20x82x92 |6,0| 756
10x72x82 | 12,0| 67,4 | 20x92x102 |7,0| 855
10x82x92 | 12,0 77,1 20x102x115 | 8,0 94,0
10x92x102 | 14,0 87,3 20x112x125(9,0| 104,0

10x102x112 | 16,0 97,7

10x112x125 18,0 [ 106,3

OfHMM M3 OCHOBHbIX MOKAasaTefieln TOYHOCTM LWIULEBLIX COeau-
HEHUI ABNAETCA KOHLEHTPUYHOCTb (LLEHTPMPOBAHWE) COMPAraeMbIX AeTa-
nel, obecneunBaeMasi COOCHOCTbIO LIEHTPUPYHOLLMX MOBEPXHOCTEN BanoB
U OTBEPCTMiA. YCTAHOBMEHO TpW BMAA LEHTPUPOBAHUSA: MO MOBEPXHOCTM
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BHYTpeHHero anameTtpa "d", N0 NOBEPXHOCTU HapyXHoro avametpa "D" n
no 60KoBbLIM MOBEPXHOCTSAM wrmnues "b" (puc.6.6).

nod no D
a) 6) B)

Puc. 6.6. Cnocobbl LEHTPUPOBAHUS! LUMIMLIEBLIX COEAMHEHNI

Bbibop BMAa LEHTPUPOBaHMS 3aBUCWUT OT IKCMJTyaTauUMOHHbBIX
TpeboBaHWI U TEXHONOMMU U3rOTOBNEHNS AeTanei, a UMEHHO:

a) ueHTpupoBaHue no "D" npuMeHsieTca B Cyvae, ecnu BTY/IKa
OCTaeTcsl He3aKasieHHOM U, TakuM 06pa3oM, AOMYCKaeT NPOTArMBaHWE ee
n KanubposaHue. 3TOT cnocob sBNseTcs NpPOCTbiM B M3rOTOBMEHUU U
3KOHOMMWYHBIM.

6) ueHTpupoBaHue no "d" NpuMeHsieTcs B CllyYae BbICOKOM TBEp-
JI0CTN TepMuyeckn obpaboTaHHbIX AeTanen u, Kkorga TpebyeTcs BbiCOKas
TOYHOCTb COOCHOCTW.

B) UeHTpupoBaHue no "b" npuMeHAOT Npu nepefadve 3Hakone-
pPEeMEHHbIX Harpy3ok, korga TpebyloTcs MWHUMalbHblE 3a30pbl MeXAy
3ybbsiMM 1 BnaguHamu. B 3TOM criyyae TOYHOCTb LEHTPUPOBAHUS MOHM-
XKEHHas.

OTKNOHEHUS pa3MepOB 3/1EMEHTOB NMPOdUAs LWANLEBOro Coeam-
HEHWS OTCUMTBIBAIOTCA OT HOMUHasbHbIX pasmepos d, D n b. O6wue no-
NOXEHUS, OMYCKN U OCHOBHbIE OTK/IOHEHUS pa3MepoB LWMLEBbLIX AeTa-
Nel  aHanorMyHbl rNaAKUM  LUMANHAPUYECKUM coeauHeHusM. [Mocaaku
Ha3HA4aloTCa Ha LIEHTPUpYIOWME AMAMETPbl U Ha BOKOBbIE MOBEPXHOCTU
BNaauH BTYNKK u 3ybbes Bana, T.e. no "d" n "b" unm "D" n "b" unun Tonb-
ko no "b".

Mocagky MO UEHTPUPYIOWMM AMaMeTpaM U no 6OKOBbIM MOBEPX-
HOCTSIM 3ybbeB BbIGMpaloT NO CooTBETCTBYIOWMM Tabnuuam MOCT 1139-
80 B 3aBMCMMOCTM OT XapakTepa paboThbl LWANLEBOro COEANHEHMS U BUAA
LeHTPUPOBAHUSI.

[onycTuMble coyeTaHUst MOMei AOMYCKOB pa3MepoB LUIULIEBOrO
COEAMHEHWS MpW pasHbIX cnocobax LEeHTPMPOBaHNUS yKasaHbl B Tabn. 6.7.
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Tabnuua 6.7

PekoMeHAyeMble NOCaAKU ANsi LEHTPUPYIOWMX pasMepoB

Cnocob LleHTpupytowme Mocaaku
LieHTpUpO- pa3Mepbl
BaHWUA
Mo wupute b 8).F8 .F8.F8.F8. [F8
oues <> ( 9) e8 8 e ho |7
9 o9.Ds] D9, D9. D9, D9,
d9 )18 8] ea " ho 7 k7'
Fo | F10.TF10f F10. F10. F10
91 e8 [ 8] e9 ho k7
rlo Hapyx- b H7| H7 H7 [H7] H7 H8
HOMYy Ava- —7 —:
mepTpy «D» 96 h7 ' i8] n6 ' es’
’ F8) Fs [F8|[Fs) F8 Fe [Fs
d9 ) es f 7| t8] h8 "ho .7
D9),09,09,B8, DS, D
d9) e8 7 h8 h9 ' j7
Mo BHYT- d H7| H7 H7 H7 H7 H7 H8
peHHEMY =) —— 0 ——i—
AvameTpy i7f g6 h7 16 157 n6 s
<>
b

7 %8 h7’ 17 k7’

H8 H8 H8

h7 "h8’ i 7

D9 D9 D9 [D9.D9]

o8 ' f8 g9 '|h9 k7|’

F10 F10 F10 F10 F10 [F10]
e8 ' f8 h7 " e9 " ho Li7[
F10

K7
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Monsa pgonyckoB HeueHTpupytowmx avametpos no MOCT 1139-80
[OJIKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabs. 6.8.

PekoMeHayeMble MOCaAKMN WANLEBLIX COEANHEHNIA B 3aBUCUMOCTM
OT XapaKTepa paboTbl NpuBeaeHsbl B Tabnumue 6.9.

Mo ueHTpupytowemy anametpy d unm D anga noaBUMXHOMO coeaun-
HEeHVs1 pekoMeHAyeTCs ofHAa U3 MocajoK C 3a30poM, Hanpumep H7/f7, a
ANS HEMoOABWXHOIO COefIMHEHWs, Kak MpaBwio, nepexofHasl nocajaka,
Hanpumep, H7/js6. Mo pa3mepy b npu noboM BUAE LEHTPUPOBaHWS pe-
KOMEHZYEeTCa nocafKka C 3a30poM, Hanpumep, D9/e8 — anst noaBMXKHBIX K
F8/js7 — Ansi HEMOABWMXHbBIX COeAMHEHM. Ha HeLeHTpupyoWwmin anameTp
D npw ueHTpupoBaHum no d unu b yctaHoBneHa nocagka H12/all, Ha
HeLeHTpupyoWwmiA anamMeTp d npu LeHTpupoBaHum no D unm b yctaHoB-
JIeHO nose Aonycka Ha BTynky H11.

Tabnuua 6.8.
Monsi AONYCKOB HELLEHTPUPYIOWNX AMaMeTPoB
HeueHTpupytowmii | Bua ueHTpupoBaHus | Mone gonycka Bana Mone gonycka
AvaMmeTp BTY/IKMU
d noDwuanb He MeHee d; H1i1
D nodwmb all H12
Tabnuua 6.9.

PeKOMeH,CI,yeMbIe nocCagkn WnnueBbIX Coe,qI/IHeHVIl‘/JI B 3aBUCUMOCTUN
OT XapakTepa paboThbl

XapakTep paboThl coeau- Mocaaku no pasMepam
HeHMs
d D B

R CoenvHene noaswxHoe, | H7 H7 H12 D9 . F10
N CKOMB3SLMIT XapaKTep _— — — =
f::g d| coeamvHeHus, noebilieH- f7 g7 all h9  f9
S Hast TOYHOCTb LIEHTPUPO-
§ BaHus
3 CoeavHeHne HenoaBmX- H11 H7 F8
N Hoe, Gonbluasi yaapHas | ——————————— — —
S | |*arpyska, penxasi paséop- | ne menee d, Js6 )7
R|D Ka
,; CoefiHeHMe He MoaBUX- H11 H7 Fs
3 HOe, Harpy3ka yMepeHHast | ——————————— 7 T
% YyacTasi pasbopka He MmeHee d1
R
Q | 8| 3HaronepemeHHas (pe- H11 H12 F8 F10
IS BEPCMBHas) Harpyska, —
N Gonblume KpyTALME MO | 1o yenee d, all ;7 f8

MeHTHI




MpumeyaHue:

- B peKOMeHAauMsiX UCMOJib30BaHbl TOSIbKO MOCaZAKM NpeuMylie-
CTBEHHOIO NMpPUMEHEHWS;

- coYeTaHWe MocafoK Mo pa3mepam D v B, d v B CTaHAAPTOM He
pernaMeHTMpoBaHo (yCTaHaBIMBaETCH KOHCTPYKTOPOM)

O603HayeHVe WAMLEBLIX COEAVNHEHNS, BANIOB U BTY/IOK NMOKa3aHbl
Ha puc. 6.7 1 QOMKHBI coAepXaTb:

- BykBy, 0603HaualoLLYyt0 MOBEPXHOCTb LIEHTPUPOBaHNUS;

- yncno 3ybbeB M HOMMHasnbHble pa3mepbl d, D u b coeamHeHus
Bana n BTYJIKY;

- 0603HayeHue nonein AonyckoB MM NOCAAOK AMAMETPOB, a TaK-
e pa3mepa b, nomelleHHble NOCNEe COOTBETCTBYIOWMX pa3MepoB. [onyc-
KaeTcs He ykasblBaTb B 0D603HAYeHWM AOMYCKU HELEHTPUpYHOWMX Auna-
METPOB.

MpumMepbl yCNoBHOro 0603HaYeHUs WANLEBOTO COEAMHEHUS U
AeTanei:

Q) Npv LeHTpupoBaHun no d

- Ha cbopoyHoM yepTexe d - 8x36 H7/e8x40 H12/a11x7D9/f8

- Ha YepTexe BTY/IKU d - 8 x36 H7x40 H12x7 D9

- Ha YepTexe Bana d - 8x36 e8x40 al1x7 f8

6) npn ueHTpuposaHun no D D - 8x36x 40 H8/h7x7 F10/h9

B) MDY LIEHTPMPOBaHMM No b b - 8x36 x40 H12/a11x7D9/f8

Cosdumenue Dsis 7 6 8
- .| g6 f71
61 7(358)
=02 037!
: S —

N\
cosr ) QU e is) | Tau

He usHes

Bovaa Ban
Puc. 6.7. MpuMepbl 0603HaYEHUS WANLEBLIX COEANHEHWUI HA YepTeXxax
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6.4. Bonpocb! Ans CaMOKOHTpPONA

6.4.1. B Kakux uensx nNpuMEHSIOTCS WTUPTOBbIE, LINOHOYHbIE U
LMLEBbIe COeUHEHUA?

6.4.2. B yeM 3aK/04aOTCA OCOBEHHOCTM MPUMEHEHUSI CCcoeanHe-
HUWi1: @) WTUDTOBLIX; 6) LNOHOYHLIX; B) WAULEBLIX?

6.4.3. Mpuseaute pasHOBMAHOCTM WTUHTOB U OCOBEHHOCTM HOP-
MUPOBaHUS NX TOYHOCTU.

6.4.4. Mepeuncnute pasHOBUAHOCTM LUMOHOYHBIX COEAMHEHMWI B
3aBUCUMMOCTU OT KOH(UIypaLmm LINOHOK.

6.4.5. Kakve ycTaHoBMeHbl BUAbI LWMNOHOYHBLIX COEANHEHUI, B YEM
0COBEHHOCTUN MX MPUMEHEHUS U HOPMUPOBAHUS?

6.4.6. B yeM 3aKsl04alOTCA NpeuMyLlecTsa WANLEBLIX coeanHe-
HWiA?

6.4.7. HasoBute pa3HOBMAHOCTM M 06N1acT¥ NPUMKEHEHMUS LUu-
LieBbIX COEAMHEHWI.

6.4.8. Kakune cnocobbl LEHTpUPOBaHUS YCTAHOBMEHbI ANs nps-
MOBOYHBIX LLINLEBbLIX COEANHEHNIN?

6.4.9. Kak HOpMUPYIOTCS B MPSMOBOYHbBIX LUAMLEBBLIX COEAMHEHN-
SIX pa3Mepbl: a) LUeHTpupyiowme; 6) HeueHTpupytowme?

6.4.10. Kak coCTaBnsiloTCa yCroBHble 0603HaYeHnst NpsiMo6oYHO-
ro WIMLEBOr0 COEAMHEHMS N BXOASILLMX B HErO AeTanein?

6.5. MpumMmepsbl peweHns 3apgau

6.5.1. Ans WNOHOYHOrO COEANHEHMUSI C NPU3MATUYECKON LLIMOHKOM,
C MOMOLLbIO KOTOPOW MPOMU3BOAMTCS AOMONHUTENBHOE KpPernieHne Ha Bany
3ybuartoro koneca nos.5, N0 AnamMeTpy Bana B COMpshKeHWU, pasHomy 50
MM, BbI6paTb reoMeTpuyeckme pasMepbl ¥ MoCaAKn COeMHEHNS.

PeweHne. Wcxoas w3 guameTpa Bana OMNpeaensiTcd LWMpUHA
WNOHKM b= 14 MM, BbICOTa WNOHKN h= 9 MM. BblbupaeTcs Bua LWNOHOU-
HOro coeauHeHusl. B KOHCTpykuuu 3ybuaToe Koneco Ha Bany AOMKHO
6bITb YCTAHOBNEHO HEMOABMXXHO, a AEMCTBYIOLIME Harpysku Ha coeauHe-
HMe — yMepeHHble. [03TOMy BblIOMpaeM HOpPMa/ibHOE LUMOHOYHOE COEAMN-
HeHMe — HENOABWXHOE coeanHeHue, He TpebytoLlee YacTbix pasbopok, He
BOCMPMHUMAIOLLEE YAAPHBIX PEBEPCUBHBIX HAarpy3oK, oTauvarolleecs 6na-
rONpUSATHLIMU YCOBUAMU COOPKY;
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ans Bbl6paHHOFO BhAa LUMNOHOYHOIo0 COEAMHEHUA ONpeaendroTcs

N9 J.9

nocaaku B masbl Bana u BTynkn: 14— n J14 , COOTBET-
h9 h9
CTBEHHO.
CTPOMM CXEMbI M PaCCUUTLIBAEM OCHOBHbIE XapaKTEPUCTVKM MOCAAOK.
N9
MepexonHas NoBajKa LWMOHKK B Na3 Ha Bay @145.

Ons oteepctua J14N9: ES=0, EI=-43 MKkM.

Jns Bana &14h9: es=0, ei= -43 mkm.
CxeMa pacronoXxeHus nonei AonyckoB npeAcTaBneHa Ha puc.6.8.

0 » [ y 0

14

N9 h9

A v -0,043

0,043

Puc. 6.8. CxeMa nepexoaHoi nocaaku

OnpenensitoTcs XapakTeEPUCTUKN MEPEXOoAHOW Mocaaky, npeaenb-
Hble pa3Mepbl U JOMYCKK AeTanen.
MpeaenbHble pa3Mepbl 0TBEPCTUS:
- HanbonbLUKi NpeaenbHbIA pasMep
Dmax =D + ES = 14 + 0= 14 (Mm);
- HaUMEHbLLUWIA NpeaenbHbI pa3Mep
Dmin = D + EI = 14 — 0,043= 13,957 (MM).
MpenenbHble pa3Mepbl Bana, COOTBETCTBEHHO:
dmax =d + es = 14 + 0= 14 (Mm);
dmin = d +ei = 14 - 0,043= 13,957 (MM).
[onycku conpsiraeMbix AeTanem:
OtBepctvst TD= Dmax — Dmin = ES — EI = 0 — (-0,043)=0,043 (Mm);
Bana Td = dmax — dmin = es — ei = 0 — (-0,043)=0,043 (Mm).

PaccunTbIBatoTCsl OCHOBHbIE XapaKTepUCTUKN nepexo,U,Hon nocaaku:
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- HanbonbLUKI NpeaenbHbI 3a30p
Smax = - Nmin = Dmax —dmin = ES —ei = 0 - (-0,043)=
=0,043(MM) ;
-HamMboNbLUNIA NpeaenbHbIN HaTAar
Nmax = dmax — Dmin = es — EI = 0 — (-0,043)= 0,043 (MMm);
- I0MYCK NepexoiHON Nocaaku
Tsn = Smax + Nmax = 0,043 + 0,043 = 0,086 (MM);
rno Apyrow dopmyne
TS =TD + Td = 0,043 + 0,043 = 0,086 (MM).
J.9

MepexonHas NoBajKa LWMOHKK B nas Bo BTyNke 14 h59 .

Ans oteepctus J14J 9 : ES=+21,5 mkm, EI=-21,5 Mkm.

Ons Bana &14h9: es=0, ei= -43 Mkm.
CxeMa pacnonoXxeHus rnosien AonyckoB NpeacTaBsieHa Ha puc. 6.9.
OnpenensitoTcst XapaKTEPUCTUKM MEPEXOAHON Mocaakv, npeaenb-

HbIE pa3Mepbl N A0MNYCKN AeTanei.

+0,0215

! Js9

14

h9
-0,0215

v vy -0,043

Puc. 6.9. CxeMa nepexofHoi nocaaku

MpenenbHble pa3mMepbl 0TBEPCTUS:

- HanbosbLINI NpeaenbHbI pa3Mep

Dmax = D + ES = 14 + 0,0215= 14,0215 (mm);

- HaUMeHbLUMI NpefenbHbIv pasMep Dmin = D + EI = 14 -
0,0215= 13,9785 (MM).

MpenenbHble pa3mepbl Bana, COOTBETCTBEHHO!

dmax = d + es = 14 + 0= 14 (Mm);

dmin = d +ei = 14 - 0,043= 13,957 (MM).
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[onycku conpsiraeMblx AeTanei:

OtBepcts TD = Dmax — Dmin = ES — EI = 0,0215 - (-
0,0215)=0,043 (MMm);

Bana Td = dmax — dmin = es — ei = 0 — (-0,043)=0,043 (Mm).

PaccuMTbLIBAlOTCS OCHOBHbIE XapaKTEPUCTUKM NepexoaHol nocaa-
Ku:

- HamMboNbLLUNIA NpefenbHbIN 3a30p

Smax = - Nmin = Dmax —dmin = ES — ei = 0,0215- (-0,043)=
0,0645 (MM) ;

-HanMboNbLUNI NpeaenbHbIN HaTAr

Nmax = dmax — Dmin = es — EI = 0- (-0,0215)= 0,0215 (Mm);

- [ONYCK NepexoaHon Nocaaku

Tsn = Smax + Nmax = 0,0645 + 0,0215 = 0,086 (Mm);

no apyrou gopmyne

TS =TD + Td = 0,043 + 0,043 = 0,086 (MM).

OnpegensitoTcs AOMYCKU U npefenbHble OTKIIOHEHUSI Ha Heconps-
raemble pasmepbl. Ha rnybuHy nasa Ha Bany — 5,5, Ha rny6uny nasa
BO BTYNke — 3,801,

Ha anvHy wnoxkn 50h14 (Lo6,), Ha ANMHY Nasa Ha Bany 50H15(*Y),
Ha [MHY nasa Bo BTynke 100H15(*%%)

6.5.2. BbibpaTb MOCagky LINMLEBOrO COeAMHEHMS ANS Hemno-
[ABWDKHOMO conpsikeHus 3ybuaToro koneca ¢ BasioM.

PeweHne. Heobxoammo obecneunTb XOpOLIYID CTEMEHb COOCHO-
cTn 3ybuyaToro Kosneca v Bana, MO3ITOMY NMPUMEHUM LEHTPUPOBaHUE Mo
OfHOMY M3 AuaMeTpoB. 3ybuyaToe KOMeco U3roTOB/IEHO M3 CTanu U Noa-
Bepranocb TepmMoobpabotke. [MOITOMY LEHTPMPOBaHME MO HAPYXXHOMY
AVNaMeTpy LWAnL OCYLEeCTBUTb HEBO3MOXHO TEXHOMOrMYECKU M HasHava-
€M LEeHTpUpoBaHWe Mo BHYTPEHHEMy AMaMeTpy LWnuuy. YCTaHaBIMBaeEM
CEPUIO LLIMLIEBOMO COEAMHEHUSI — CPEAHION, COrMTacHO KOTOPOK NapaMeT-
pbl WAMuesoro coeanHerus: 10x92x102. WupuHa wnuua b=14 mm.

[ns BbI6paHHOro cnocoba LeHTPUPOBaHNS CTaHAAPTHbIE MOCaAKK:

. H7

- Ha BHYTPEHHWUW gnameTp — ——;

g6

- Ha Hapy>XHbIl AuameTp — , KaK Ha HELEHTPUPYIOLLMIA:

183



- Ha WWpWHY Wy — ——.

h7
Bce 3TM nocaaku ABNSAOTCA Mocagkamu C 3a30poM. CTpouM cxe-
Mbl PacrofioXeHUs Moneit AONYCKOB M OMNpeaensieM OCHOBHbIE XapaKTe-

PUCTUKHN KaXxaol nocaaku.

H7

Mocaaka no BHYTPEHHEMY AMaMeTpy @92—6 .
g

Ins otBepctus 92 H7 ES=+35 mkM, EI=0;

ans Bana 292 g6 es=-12 MkM, ei=-34 MKM.

+0,035

H7

0O603HaueHne nocagkm J92 —
96 - 0,012
- 0,034

CrpouM cxeMy nocagku ¢ 3a3opom (puc.6.10).

& +0,035
E]
g H7
W
0 =7 2 0
A 0,012
o
3\ g6
v -0,034

Puc. 6.10. Cxema nocagku € 3a30pOM MO BHYTPEHHEMY AMAMETPY
LUIMLEBOrO COeAVNHEHUS
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OnpenensitoTcst XapakTepUCTMKU NOCaaKW, NpeaenibHble pa3Mepsl 1
[OMNyCKN AeTanen.
MpeaenbHble pa3Mepbl OTBEPCTUS:
- HaMboNbLLUNIA NpeaenbHbIN pa3Mep
Dmax = D + ES = 92 + 0,035= 92,035 (MM);
- HaMMeHbLLUWI NpeaenbHbIN pa3Mep
Dmin =D + EI = 92 + 0= 92 (MM).
MpeaenbHble pa3Mepbl Bana, COOTBETCTBEHHO:
dmax =d + es =92 + (-0,012)= 91,988 (MM);
dmin = d +ei = 92 + (-0,034)= 91,966 (MM).
[Jonycku conpsiraeMblx AeTanei:
OtBepctns TD = Dmax — Dmin = ES — EI = 92,035 — 92 =
=0,035 (Mm);
Bana Td = dmax — dmin = es — ei = 91,988 — 91,966=
=0,022 (MmM).
PaccunTbIBAOTCS OCHOBHbIE XapaKTEPUCTMKM NMOCAAKM C 3a30POM:
- HamMbBoNbLLUNIA NpefenbHbIN 3a30p
Smax = Dmax — dmin = ES — ei = 92,035—- 91,966= 0,069 (MM);
-HaMMeHbLUWI NpeaenbHbIN 3a30p
Smin = Dmin —dmax = EI —es = 92 — 91,988 = 0,012 (MM);
- [ONyCK MocaaKu C 3a30poM
TS = Smax — Smin = 0,069 — 0,012 = 0,057 (Mm);
no apyrov gopmyne
TS =TD + Td = 0,035+0,022= 0,057 (MM).
H12

Mocagxa Mo HapyXXHOMy AuaMeTpy @1021.
a

Ons otBepctus J102 H7 ES=+350 mkM, EI=0;
ans sana J102 a11 es=-410 MkM, ei=-630 MKM.

+ 0,350

H12

0603HayeHne nocagkm 102 ——
all | - o410
- 0,630

CTpoum cxeMy nocagkm ¢ 3a3opom (puc. 6.11).
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+0,350

H12

Smax

-0.410

102

all
v -0,630

Puc. 6.11. CxeMa nocazku C 3a30pOM M0 Hapy>XHOMy AnameTpy
LINMNLIEBOrO COEANHEHNS

OnpenensitoTcs XapakTePUCTUKN NOCaAKK, NpeaenbHble pa3mepsl 1

[IONYCKWN AeTaneun.

MpepenbHble pa3Mepbl 0TBEPCTUS:

- HaMbBoNbLLUWIA NpeaenbHbIN pa3Mep

Dmax = D + ES = 102 + 0,350= 102,35 (MM);

- HaUMEHbLLUWIA NpeaenbHbI pa3Mep

Dmin =D + EI = 102 + 0= 102 (MM).

MpepenbHble pa3Mepbl Bana, COOTBETCTBEHHO:

dmax =d + es = 102 + (-0,410)= 101,590 (MMm);

dmin = d +ei = 102 + (-0,630)= 101,370 (MM).

[Jonycku conpsiraeMbix AeTanem:

OteBepctnsa TD = Dmax — Dmin = ES — EI = 102,35 — 102 =
=0,35 (Mm);

Baa Td = dmax — dmin = es — ei = 101,590 - 101,370=
=0,220 (Mm).

PaccunTbiBalOTCS OCHOBHbIE XapaKTePUCTUKM NOCaAKM C 3a30pPOM:

- HamMboNbLLUNIA NpefenbHbIN 3a30p

Smax = Dmax — dmin = ES — ei = 102,350- 101,370= 0,980 (MM);
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-HaMMeHbILNIA NpeaenbHbIN 3a30p
Smin = Dmin — dmax = EI —es = 102 — 101,590 = 0,410 (MM);
- IONYCK NocaaKu C 3a30poM
TS = Smax — Smin = 0,980 — 0,410 = 0,570 (Mm);
rno Apyrow dopmyne
TS = TD + Td = 0,350+0,220= 0,570 (MM).

H8
Mocaaka ¢ 3a30poM Mo wupuHe wny, 14—,

Ins otBepctus 14 H8 ES=+27 mkmM, EI=0;
ans Bana 14 A7 es=0 mMkM, ei=-18 MkM.

+0,027
H8
0603HayeHne nocaakn J14—| —— |,
-0,018
CTpoum cxeMy nocagkm ¢ 3a3opom (puc. 6.12).

y +0,027

H8

Smax

h7

-0,018
<
o

Puc. 6.12. CxeMa nocagku € 3a30pOM MO WMPUHE LUANL,

OnpenensitoTcs XapakTePUCTUKN MOCaaKW, npeaesibHble pa3Mepsl 1
AOMNYCKW AeTaneil.

MpeaenbHble pasMepbl OTBEPCTUS:
- HamMboNbLLUNIA NpefenbHbIN pa3Mep
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Dmax = D + ES = 14 + 0,027= 15,027 (MM);

- HaMMeHbLUMI NpeaenbHbIN pa3Mep
Dmin =D + EI = 14 + 0= 14 (MM).

MNpenencHble pasMepbl Bana, COOTBETCTBEHHO:

dmax = d + es = 14 + 0= 14 (Mm);

dmin = d +ei = 14 + (-0,018)= 13,982 (MM).

[onycku conpsraeMbix AeTanemn:

Otsepctns TD = Dmax — Dmin

= 0,027 (Mm);

Basia Td = dmax — dmin = es — ei

ES — EI = 14,027 - 14 =

14 — 13,982=0,018 (MMm).

PaccunTbiBalOTCA OCHOBHbIE XapaKTEPUCTUKM MOCAZKN C 3a30POM:

- HaMbBoNbLLKNIA NpefenbHbIN 3a30p

Smax = Dmax — dmin = ES — ei = 14,027— 13,982= 0,045 (MM);

-HaMMeHbLUWI NpeaenbHbIN 3a30p
Smin = Dmin —dmax = El —es = 14-14 = 0;

- AonycK Nnocagku C 3a3opoMm

TS = Smax — Smin = 0,045 — 0 = 0,045 (Mm);

rno Apyrow dopmyne
TS =TD + Td = 0,027+0,018= 0,045 (MM).

6.6. 3apnauv AnA CaMOCTOSITE/IbHOrO pelleHust

3apaya 6.6.1. C uenbto obecneyeHnss OMOHUTENBHOMO Kpenne-
HMs 3ybuyaToro Komeca Ha Bany BblbpaTb reoMeTpuyeckume pasmepbl U
Ha3HauUTb MOCaAKWM UMAMHAPUYECKOrO LWTUMTOBOMO COEAUHEHUS AN
[MaMeTpoB Bana, NpuBeaeHHbIX B Tabn. 6.10.

[OnameTpbl Banos

Tabnuua 6.10.

N Bapu- 1 2 3 4 5 6 7 8 9 10
aHTa
Ovametp | 180 | 30 | 50 | 3 | 10 | 18 | 6 | 120 | 250 | 80
Bana, MM

3agava 6.6.2. Onpepenute COOTBETCTBME pa3MepoB LWTUHTOB

(Tabn.6.11) TpeboBanuam MOCT 3128-70.
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Tabnuua 6.11.
MNapameTpsbl WTUHTOB

No 1 2 3 4 5 6 7 8 9 10
BapuaHTa
060' o o
sHaverne |2 |2 § = o ] I % 5 g
e g e & ¢ [& [ |g |2 |¢g
S8 5 | & 9 |§ & |2
— a S?) i — o\ o
[JencTtsu-
TesnbHble
3Ha4yeHusd
avaMeTpa, |2,010(5,9841 10,020 (29,950 |50,020| 7,980 |1,5010| 12,020 | 24,940 | 0,805
MM

3apava 6.6.3. Moabepute NpM3MaTUUECKYHO LUMOHKY Ans COeau-
HeHusa @12, g15, @25, 330, 948, @55, 869, #6100, g112, 3179, g216, 3255,
@325.
BbINOHUTE 3CKU3bI LUMNOHOYHOMO COEAMHEHMS! U BbIGPAHHOM LWMNOHKK (UC-
nosiHeHue 1).

3apava 6.6.4. Paclundpyite ycnoBHOe 0603HaUYEHNE LUMOHOYHO-
ro coeanHeHus:
LLinoHka 2x2x10 MOCT 23360-78
LLinoHka 2 - 5x5x40 MOCT 23360-78
LLInoHka 10x8x28 NOCT 23360-78
LLnoHka 3 - 18x11x110 MOCT 23360-78
LLinoHka 36x20x220 MOCT 23360-78
LLInoHka 40x22x280 MOCT 23360-78
LLinoHka 2 - 70x36x320 MOCT 23360-78

BbINONHMTE 3CKM3bI LLIMOHOYHOIO COEAMHEHUS U LUMOHKK (HOMU-
HanbHbI AMaMETP COEAMHEHUS BbIBUPAETCS CaMOCTOSTENBHO).

3apayva 6.6.5. MNMoabepuTe nocaaky ANs WMNOHOYHOrO COeANHEHUS
(Tabn.6.12). MocTpoiTe cxeMy nosei AONycKoB. BbiNONHUTE 3CKM3bI CO-
enHeHus. NpeacraBbTe yCnoBHOE 0603Ha4YeHWe LUMOHOYHOMO coeamHe-
HUS.
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Tabnuua 6.12.

Tp66OBaHVIFI K LUNOHOYHbIM COEANHEHNAM

BapuaHT HOMMWHanbHbIN Bua coeamHeHus Ha3HaueHvne nocagok
anameTp
1 15 CBoboaHoe [Nns eAMHUYHOro Npov3BoOACTBa
2 25 HopmanbHoe [nsa cepuitHOro NpoMsBoACTBa
3 27 MnoTHoe [nsi KpynHOCEpUMHOIO MpOou3BOA-
CTBa
4 30 CBobogHoe [na MaccoBoro NponsBoACcTBa
5 33 HopmanbHoe [nsa HanpaBnsoWmX 6LIMNOHOK
6 42 MnotHoe [na eaMHNYHOro NPOU3BOACTBA
7 49 CeobogHoe [na KpynHOCEPUIAHOrO Mpou3BoA-
cTBa
8 51 CBobofHoe [Nns eAMHUYHOro Npov3BOACTBa
9 58 HopmanbHoe [ina MaccoBoro Npon3BoAcTBa
10 65 CeobogHoe [ns cepuiiHOro NpousBoACTBa
11 71 HopmanbHoe N5 HanpaBASOWMX LUMNOHOK
12 78 MnotHoe [na eaMHNYHOro Npou3BOACTBA
13 84 HopmanbHoe Ons KpynHOCEpWItHOro Mpou3BoA-
cTBa
14 93 CBobofHoe [N HanpaBASOLWMX LUMOHOK
15 105 CoboaHoe [ns eaMHNYHOIrO NPOU3BOACTBA
16 128 CeobogHoe [ns HanpaBAAOLWKMX LWMNOHOK
17 136 HopmanbHoe [ns cepuiiHOro NpoM3BOACTBA
18 154 CeobogHoe [na KpyrnHOCEPUIAHOrO Mpou3BoA-
cTBa
19 187 MnotHoe [nsa eaMHNYHOro NPOU3BOACTBA
20 194 MnotHoe [ina MaccoBoro Npon3BoACTBa
21 213 CeobogHoe [nsa cepuiiHOro Npou3BoACTBa
22 245 HopmanbHoe [nsa eaMHNYHOro NPOU3BOACTBA
23 269 MnotHoe [na HanpaBASOLWMX LUMOHOK
24 283 HopmanbHoe [ns MaccoBOro Npou3BoACTBa
25 297 MnotHoe [ns HanpaBASOLWMX LUMOHOK
26 305 MnotHoe [na eaMHNYHOro Npou3BOACTBA
27 324 HopmanbHoe [nsi cepuiiHOro Npov3BoACTBa
28 335 HopmanbHoe [Nns HanpasASIOWMX LWNOHOK
29 368 MnotHoe [na HanpaBASOLWMX LUMOHOK
30 370 HopmanbHoe [Nns eAMHUYHOro Npov3BoACTBa
3agaya 6.6.6. [aHbl ycnoBHble 0603HayYeHWs  LINOHOK

(Tabn. 6.13). BbINonHMTE 3CKM3bI LWMNOHKKM (MO BapuaHTaM) C yKa3aHWeM

[OMYCKOB Ha BCE pa3Mepbi.
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0O603Ha4YeHNs LUMOHKN

Tabnuua 6.13

BapuaHT 0O603HayeHne LWNOHKK
1 LUnoHka 2x2x10 FOCT 23360-78
2 LnoHka 2 - 5x5x40 MOCT 23360-78
3 LLinoHka 10x8x28 MOCT 23360-78
4 LLinoHka 3 - 18x11x110 MOCT 23360-78
5 LLinoHka 36x20x220 OCT 23360-78
6 LLInoHka 40x22x280 MOCT 23360-78
7 LLinoHka 2 - 70x36x320 MOCT 23360-78
8 LLinoHka 3x3x25 MOCT 23360-78
9 LnoHka 3 - 6x6x56 MOCT 23360-78
10 LLinoHka 8x7x63 FOCT 23360-78
11 LLinoHka 3 - 10x8x28 FOCT 23360-78
12 LLinoHka 14x9x90 MOCT 23360-78
13 LnoHka 18x11x70 FOCT 23360-78
14 LLnoHka 2 - 22x14x90 MOCT 23360-78
15 LLInoHka 45x25x125 FOCT 23360-78
16 LLinoHka 6x6x32 MOCT 23360-78
17 LLinoHka 2 - 10x8x45 FOCT 23360-78
18 LLinoHka 12x8x56 MOCT 23360-78
19 LlnoHka 3 - 16x10x70 MOCT 23360-78
20 LLInoHka 20x12x100 FOCT 23360-78
21 LLnoHka 25x14x140 MOCT 23360-78
22 LLnoHka 2 - 32x18x160 NOCT 23360-78
23 LLInoHka 45x25x250 MOCT 23360-78
24 LLnoHka 2 - 56x32x220 FOCT 23360-78
25 LLnoHka 3x3x8 MOCT 23360-78
26 LlInoHka 2 - 4x4x22 NOCT 23360-78
27 LLnoHka 8x7x32 MOCT 23360-78
28 LlInoHka 2 - 2x8x63 MOCT 23360-78
29 LlInoHka 28x16x140 MOCT 23360-78
30 LLinoHka 3 - 63x32x250 MOCT 23360-78

3apava 6.6.7. MNoabepute CErMEHTHYIO LUMNOHKY AN COeANHEHMUS
(Tabn.6.14) . BbINOMHUTE 3CKM3bI LLINMOHOYHOrO COEAUHEHUS U BbiGpaHHOM

LLUMOHKW.
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Tabnuua 6.14.
TpeboBaHMs K LUINOHOYHOMY COEAMHEHMIO

BapuaHT HOMWHaNbHBbIN Ha3HayeHue WwnoHx- McnonHeHve
AvaMeTp Bana KK LUMOHKM
1 3,5 I 1
2 4 1T 2
3 4,5 I 2
4 5 IT 1
5 6 I 1
6 6,7 I 1
7 7 IT 2
8 7,2 II 1
9 8 I 2
10 8,4 I 2
11 8,7 II 1
12 9,9 I 2
13 10 I 1
14 10,3 II 1
15 10,7 II 1
16 11 IT 1
17 11,6 I 2
18 12 II 2
19 13 I 1
20 13,8 IT 1
21 14 I 2
22 15 IT 1
23 19 IT 2
24 22 I 1
25 27 I 2
26 30 I 1
27 33 I 1
28 36 I 1
29 37 II 2
30 40 I 2

3apava 6.6.8. Pacwwndpyiite ycnoBHoe 0603HaYeHWE LUMOHKMU.
BbINOAHUTE 3CKM3bl LUINOHOYHOMO COEAMHEHUSI U LUMOHKM (HOMWHAsIbHBbIN
ANaMeTp coeaVHeHNs BbIBUPAETCS CaMOCTOATESNbHO).
LnoHka 1x1,1 TOCT 24071-80 (wnoHka nepeaaeT KPyTALWMIA MOMEHT)
LnoHka 1,5x2,6 TOCT 24071-80 (LwunoHKa Mcnonb3yeTcs Ans gukcaumn)
lUnoHka 2 - 2x2,6 T[OCT 24071-80 (WNoOHKa NepefaeT KpyTsLWIMiA MO-
MEHT)
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LlnoHka 2,5x3,7 TOCT 24071-80 (LwnoHKa Mcnonb3yeTcs Ans gukcaumn)
LnoHka 2 - 3x6,5 TOCT 24071-80 (wnoHKka mucnonb3yeTcs ans gukca-
Lnn)
LLinoHka 4x6,5 [OCT 24071-80 (WwnoHKa nepefaeT KpyTSALMA MOMEHT)
LnoHka 2 - 4x7,5 TOCT 24071-80 (wnoHka ncnonb3yeTcs ans gukca-
unn)
LLinoHka 5x6,5 TOCT 24071-80 (WwnoHKa nepefaeT KpyTSALMA MOMEHT)
LLnoHka 2 - 5x9 MOCT 24071-80 (WwnoHKa Mcnonb3yeTcsa Ansa gpukcaunm)
LLinoHka 6x9 TOCT 24071-80 (wnoHKa nepeaaeT KpyTALWMIA MOMEHT)
LLinoHka 6x10 TOCT 24071-80 (wnoHKa nepeaaeT KPyTALWMIA MOMEHT)
LLnoHka 2 - 8x11 MOCT 24071-80 (wnoHKa Mcnonb3yeTcs Ans pukcauum)

3apava 6.6.9. MoabepuTe nocagky AN WMNOHOYHOrO CoeaAnHEHUS
C CerMeHTHOM LWMNoHKoW (Tabn.6.15). MocTpoiiTe cxemy nonein AoMyCcKoB.
BbINONHWUTL 3CKM3bl coeanHeHus. peacrtaBbTe YCNOBHOE 0603HayeHue
LUMOHOYHOMO COeAMHEHUSI.

Tabnuua 6.15.
TpeboBaHMa K LUNOHOYHOMY COEAMHEHUIO

BapuaHT HOMMWHanbHbIN Bup coeanHeHuns Ha3HauveHne nocapok
anameTp

1 3,9 MnoTHoe [ns eAMHNYHOro NPOU3BOACTBA

2 4 HopmanbHoe [Ans cepuinHOro NpousBoACTBa

3 4,3 MnotHoe NSt KpynHOCEPUIMHOTO NPOU3BOA-
CTBa

4 49 HopmanbHoe [ns MaccoBoro Npou3BoACTBa

5 5 HopmanbHoe [ins MaccoBoro NpousBOACTBa

6 5,6 MnotHoe [ns eAMHNYHOrO MPOU3BOACTBA

7 5,9 HopmanbHoe NS KpynHoCepuUMHOro NpousBoa-
cTBa

8 6 [noTHoe [ns eAMHNYHOro Npov3BOACTBa

9 6,3 HopmanbHoe [ns MaccoBoro Npou3BoACTBa

10 7 MnotHoe [Ans cepuinHOro NpousBoACTBa

11 8 HopmanbHoe [lns KpyrnHOCEpPUINHOro Npou3BoA-
cTBa

12 9,5 MnoTtHoe [ns eaMHNYHOro Npou3BOACTBA

13 10 HopmanbHoe [lns KpyrnHOCEPUINHOIO NPOU3BOA-
CTBa

14 11 MnoTtHoe [ns eAMHNYHOro Npou3BOACTBA

15 12,7 HopmManbHoe [ns eAMHWYHOro NPOU3BOACTBA

16 13 InoTHoe [ns MaccoBoro Npon3BOACTBa

17 14,2 HopmanbHoe [nsi cepuitHOro NpousBoACTBa

18 15 HopmanbHoe [Ansi KpynHocepuiHoOro Npou3Boa-
cTBa
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OkoHYaHue Tabnuubl 6.15

BapuaHT HoMWHanbHbIM Bua coeanHeHuns Ha3sHauyeHne nocapok
anameTp
19 159 [noTHoe [na eAMHNYHOro Npov3BOACTBa
20 16 [noTHoe [ina MaccoBoro NponsBoACTBa
21 19 HopMmanbHoe [ns cepuiiHOro Npov3BoACTBa
22 20 HopmanbHoe [na eAMHNYHOro Npov3BOACTBa
23 22 MnotHoe [Ans cepuinHOro NpousBoACTBa
24 25 HopmanbHoe [ns MaccoBoro Npon3BOACTBa
25 27 MnoTHoe [Ans cepuinHOro NpousBoACTBa
26 30 MnotHoe [ns eAMHMYHOro NPOU3BOACTBA
27 33 HopMmanbHoe [ins cepuiiHOro Npo13BoACTBa
28 34 HopmanbHoe [ins MaccoBoro NpovsBoACTBa
29 36 MnotHoe [Ans cepuiHOro NpousBoACTBa
30 42 HopMmanbHoe [na eAMHNYHOro NpoM3BOACTBa

3agava 6.6.10. PaclumcdpyiTe ycrnoBHoe 0603HauYeHWE LLMOHKM.
BbINosHMTE 3CKM3bl LUMOHOYHOrO COEAMHEHUS WM LUMOHKM C YKa3aHueM
pa3sMepoB M [OMYCKOB Ha BCe pa3Mepbl (HOMWHaMbHLIN AnMaMeTp coeau-
HeHns BbIbMpaeTCs CaMOCTOSATENBHO).
LLinoHka 2 — 2x2x8 T'OCT 24068-80
LLinoHka 3x3x28 MOCT 24068-80
LLinoHka 3 — 5x5x45 MOCT 24068-80
LLinoHka 8x7x63 MOCT 24068-80
LLinoHka 3 — 10x8x80 NOCT 24068-80
LLinoHka 12x8x110 MOCT 24068-80
LLinoHka 16x10x56 MOCT 24068-80
LLinoHka 4 — 18x11x90 MOCT 24068-80
LLnoHka 22x12x110 FOCT 24068-80
LLnoHka 2 — 25x14x125 NOCT 24068-80
LLinoHka 28x16x90 MOCT 24068-80
LLnoHka 3 — 32x18x160 MOCT 24068-80
LLinoHka 36x20x280 MOCT 24068-80
LLInoHka 40x22x320 NOCT 24068-80
LLInoHka 45x25x125 NOCT 24068-80
LLinoHka 50x28x140 NOCT 24068-80
LLinoHka 4 — 56x32x250 MOCT 24068-80
LLinoHka 2 — 63x32x280 MOCT 24068-80
3apava 6.6.11. PacwmdpyiTte ycnoBHoe 0603HaYEHWE LUMOHKMU.
BbINOMHATE 3CKM3bl COEAMHEHWIA C TaHreHUMasnbHbIMU HOPMasbHbIMU
LLMOHKaMMU.
LLinoHka 7x20,1x70 FOCT 24069-80
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LLInoHka 9x28,6x120 MOCT 24069-80
LLinoHka 8x24x100 NOCT 24069-80
LLinoHka 18x66x3000 MOCT 24069-80
LLinoHka 30x110,9x480 FOCT 24069-80
LLInoHka 34x123,1x220 NOCT 24069-80
LLInoHka 50x181,6x780 NOCT 24069-80
LLinoHka 56x214,3x500 FOCT 24069-80

3apava 6.6.12. Boonb ocv Bana nepeMeLlaeTcs 3ybyatoe Koneco
Mo HanpaessitOLWEN B BUAE NPU3MaTMYECKOM LUMOHKW. YCTaHOBUTE AoMyC-
KW M NOCagKM LUMNOHOYHOMO COeAMHEHUS. 3HAYEHUS LUMPUHBI LIMOHOYHOMO
nasa npueeaeHsl B Tabn. 6.16.

Tabnuua 6.16
LLinpnHa WwnoHo4Horo nasa

NQ Bapu- 1 2 3 4 5 6 7 8 9 10
aHTa

Pa3smep 1,5 | 80 6 2 36 5 18 | 40 8 10
b, MM

3apaya 6.6.13. YcraHoBWUTE rOAHOCTbL MAs30B MOA Mnpu3MaTude-

CKYIO LUMOHKY MO pe3ynbTaTaM M3MepeHUs LUMPWHbI Na30B, NPUBEAEHHBIM
B Tabn. 6.17.

Tabnuua 6.17

[laHHbIEe Ha WMPWHY LIMNOHOYHBIX Ma30B

N2 BapuaHTa 1 2 3 4 5 6 7 8 9 10
HoMuHanbHoe 3Haue- 6 16 32 20 | 63 80 5 100 | 14 2
Hue b. Mm

Mone Ha Bany HO | P9 | HO | N9 | P9 | H9 | P9 | N9 H9 | N9

fonycka | o BTynke | D10 | P9 | D10 | Js9 | P9 | D10 | P9 | ]9 | D10 | Js9
nasa

[Jencteu- | Ha Bany ~ 21 3 S| v 3 1] Q S
™M
S1E1S /R85 8|58 |¢8
WMpUHa © — | = - | ® R <) — -
nasa. MM
BO BTY/KE | ol o ol ol o ol 2 © o
ry) S| = R K| N o | 9 S =
o 13 b L L > a > = o
3 S o~ o o o L o < %
© ! %) S S © <+ =] — ~

3apgaya 6.6.14. Mo paHHbIM Tabn. 6.17 onpegenute 3a30pbl
(HaTsrM) B nocaakax NpU3MaTUYeCcKon LWNOHKMW.
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3afmaya 6.6.15. PaciundpyitTe ycnoBHble 0603HaYeHUs Ans nps-
MOBOUHBIX LUMLEBLIX COEAMHEHWUI U BXOAALIMX B HUX AeTanen, ykasaH-
HbIX B Tabn. 6.18

Tabnuua 6.18.

YcnoBHble 0603HaUYEHUS LLTMLIEBBIX COEAUHEHUM

BapuaHT YcnoBHoe 0603HaveHne Ba- YcnoBHoe 0603HayeHne
pw-
aHT
1 D9 6 F8
d-6x23 x26X6 —— d-16x62 X72x6 ——
h9 né k7
2 D-10x72x78H7x12F8 7 d-
H8 H12 F10
2092 — x102 ——— x7——
e8 all  js7
3 d-6x21g6x25%x5h9 8 D9
b—8x62x68x12 ——
e8
4 F8 | 9 F8
D-8x42x48 —— x8 — D-10x16x20 x2,5——
js6  js7 e8 h9
5 b—10%28x35x4e9 10 d-8x46h7x50x9D9

3apava 6.6.16. Mo gaHHLIM 3agaun 6.6.15 onpeaenuTe npeaens-
Hble OTK/IOHEHMS U AOMYCKU LIEHTPUPYIOLLMX 3MIEMEHTOB LUULIEBOrO Bana
W BTYJIKW.
3apava 6.6.17. Mo AaHHLIM 3agaun 6.6.15 onpeaenuTe npeaens-
Hble OTK/IOHEHWSI U AOMYCKU HELEHTPUPYIOWMX 3/1EMEHTOB LWIMLEBOrO
Basia U BTYJIKW.
3apgava 6.6.18. OnpegenuTe BeNMUMHBI 3a30pOB (HATAroB) MO
LEHTPUPYIOLLMM 3IEMEHTaM B LUMLEBBLIX COEAMHEHUSX, YCNOBHble 060-
3HauyeHus KOTopbIX NpuBeaeHsl B Tabn. 6.19.
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Tabnuua 6.19.

YcnoBHble 0603HaYEHUS LWIMLEBLIX COEAMHEHMM

BapuaHT YcnoBHoe 0603HaveHne BapuaHT YcnoBHoe 0603HaveHne
D9 F8
1 D-6x28x32 —— x7 6 D -16x52x60 x5 —
js6 7 né h8
2 d-10x72 82 F10 7 D —20%x82x92 6 F8
—10x% x82x - - X6 ——
n h9 jh7 d9
H7 H8 F8
3 d-6x26 x30%x6 8 d-8x56 —— x65x10 ——
g6 k8 js7 f7
D9 D9
4 D —8x46x54 x9 9 d-10x102 —— x108x16 ——
d9 Js6 7
H8
5 d-10x32 x40x5 — 10 b—8x46x54x9 —
Js7 Js7

3apaya 6.6.19. OnpefenvTte BEAUYUHY NpeaenbHbIX 3a30pOB MO
60KOBbIM CTOPOHAM 3ybbeB LUMNLEBOrO COEAMHEHUS, 0603HaYEHMs1 KOTO-
poro npuseaeHsb! B Tabn. 6.20.
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Tabnuua 6.20.

YcnoBHble 0603HaYEHUST WANLEBOrO COeANHEHUS

BapwaHT YcnosHoe 0603HayeHne BapuaHT YcnoeHoe 0603HayeHne
) b-8x46x50x9 F10 6 d-16x52 M7 gox5 D9
8 96 k7
2 d-10x112 H8 x120x18 F8 ; b-20x82x92x6 1 8
e8 h7 d9
3 b-6x28x32x7 D2 8 D -8x56x65. 1/ x10 F8
Js7 g6 e8
H7 H8
4 d-8x42 —— x46x8 —— 9 b-10x18x23x3 22
h7 Js7 k7
F8 H7 _.D9
5 b-10x112x125x18 — 10 D —10x36x45 — x5 —
e8 f7  js7

3agava 6.6.20. Onpegenute rogHOCTb 3/1EMEHTOB LWIMLEBBIX CO-
€AVHEHWI NO AaHHbIM, NPUMBEAEHHLIM B Tabn. 6.21.
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66T

Pe3ynbTaTbl M3MEPEHUI NapaMeTPOB LWMLEBbLIX COEAVHEHWI

Tabnuua 6.21.

BapwuaHT 1 2 3
0O603Hauve-
HWe d-8x52 H7 xs8x10 H8 b-6x11x14x3 E D—10x72x78ﬂ leE
g6 h7 e8 h7 js7
fetans OTtBepcTue Ban OTtBepcTue Ban OTBepcTne Ban
g 2 g d 52,025 51,970 11,110 10 72,2 69,5
SE2¥ D 58,2 57,5 14,15 13,6 78,028 77,06
D U ©
SFa 10,020 9,990 3,010 3,004 12,03 12,1
BapuvaHT 4 5 6
0O603Hauve-
Hve d—6x28£x32x7ﬁ b_10X92X98X14'_:—8 D-8x62x72 17 xlzﬂ
h7 h8 is7 f7 e8
[Hetanb OTtBepcTue Ban OTtBepcTue Ban OTtBepcTue Ban
sos | d 28,022 27,075 92,21 89,5 62,11 58,2
HE
35 E 2D 32,250 31,535 98,34 97,4 72,02 71,98
gJFa
7,010 6,995 13,915 13,99 11,998 11,989
BapuaHT 7 8 9
0603Haqe- D9
Hue d-10xa6 17 xs6x7 18 b—6x18x22x5 == D-gx46x54 17 xg D9
né k7 e8 g6 €9
Hetanb OTBepcTue Ban OTBepcTme Ban OTBepcTne Ban
E % % ] d 46,005 45,98 18,100 16,6 46,15 42,9
3 g é ) 56,2 55,65 22,12 21,75 54.02 53,97
STe b 7,005 6,985 5,002 4,99 9,010 8,950
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Fnasa 7. PASMEPHBbIE LLENN
7.1. OcHOBHbIE NOJI0XKEeHUA

B MawwuHax u MexaHuW3Max NOBEPXHOCTU AeTanei A0MKHbI 3aHu-
MaTb ApYr OTHOCMTENbHO Apyra OnpeAeneHHoe rnosioXeHne, obycnoBnen-
HOe WX HasHayeHueM. Takue TpeboBaHMs obecrneynBaloTCa pacHeTamm
pa3MepHbIx Lieneit. OHM OCYLLECTBASIOTCS Ha Pa3fIMYHbIX CTaausx Npoek-
TUPOBAHMSI KOHCTPYKLMK, €€ U3rOTOBNIEHUSI U U3MEPEHUI, @ UMEHHO:

Npy NPOEKTUPOBaHMN KMHEMATUUECKUX CXEM — AN onpeaeneHus
YWCNTOBOTO 3HAYEHWUS MEPBUYHBIX OLUIMOOK 1 YBSI3KM Pa3MepPOB CXEMbI;

npu paspaboTke pabounx yepTexein — Ans NPOCTAHOBKU pa3me-
POB 1 OOMYCKOB Ha HUX;

Npy NPOEKTUPOBAHUMN TEXHONOMMYECKMUX MPOLIeCCOB — Ans ornpe-
[eneHnsl TEXHONOMMYECKNX pa3MepoB U MPUMYCKOB;

npu n3MepeHusix — 4nsl Bblbopa nameputenbHbix 6a3.

PacueT pasMepHbIX Lienei SBNsSeTcs OAHWMM M3 CNoco60B MOBbI-
LEeHNs KayecTBa M3Aenuini, obecneyeHnst HaaeXHOCTU U AONrOBEYHOCTH
nx paboTbl, a TaKke COBMPAEMOCTU B3aMMO3aMeHsIEMbIX AeTanel 1 y3noB
C HaMMeHbLUMMK 3aTpaTaMm.

PasmepHasi uenb — 3TO COBOKYMHOCTb pa3MepoB, 06pasyoLmx
3aMKHYTbIA KOHTYP M HEMNOCPEACTBEHHO YYaCTBYHOLWMX B PELIEHUM MNO-
CTaBNEHHOW 3afauun. B 3aBMCMMOCTM OT 3Tana u uenei NpuMeHeHus pac-
yeTa pasMepHbIX Lieneil pasnnyatoT KOHCTPYKTOPCKUE, TEXHOMOrMYeckue
N n3MepuTeNbHble pa3MepHble Lienun. PasMepHasl Lenb, pa3Mepbl KOTOpoii
onpeaenstoT B3aMMHOE MOSIOXEHME NOBEPXHOCTEN UK Oceli ofHOW AeTa-
NK, Ha3bIBaeTCs NOAETasNbHOM M NpeAcTaBneHa Ha puc. 7.1, a. Ans He-
CKONMbKWX AeTanei, obpasylolmx COOPOYHYD eauHMUY, COCTaBNsSETCS
cbopoyHas pa3mepHas Lenb, KoTopas npeactasneHa Ha puc. 7.1, 6.

b, b; by ba

YA N

N
& N
As| Axl A S .Z .ﬁ §

B,
a) 6)

Puc. 7.1. PaamepHble Lenu: a — noaetanbHasi; 6 — cbopoyHas.

Pa3mepbl, 06pasyoLime pasMepPHyHo LiEMb, Ha3biBaOTCS 3BEHbAMY
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pasMepHoi uenu. BennumHa MOHTaXXHOro 3a3opa UnmM c6OpoYHOro HaTts-
ra, HecoBnageH1e NOBEpPXHOCTEN UM oceil B C60POYHOI pa3MepHO Lienu
paccMaTpMBAlOTCA KaK OTAENbHOE 3BEHO, 0ObIYHO CyXallee MCXOAHbIM
npy pacyeTe, XOTS HOMUHAbHLIA pa3Mep 3TOro 3BeHa, kak NpaBuio, pa-
BEH HYJIO.

B 3aBMCMMOCTM OT BMAa pa3sMepoB pas3finyaloT SIMHENHbIE U Yriio-
Bble pa3MepHble Lenu, 3BEHbsSIMU KOTOPbLIX SIBNSIOTCS COOTBETCTBEHHO
NVHENHbIE U yroBble pa3Mepbl. JIMHelHas uenb 0b6o3HavaeTcs nponuc-
HoW 6ykBol pycckoro andasuTta (kpome 6yks K, M, O, 3 n T), a yrnosas
— CTpOYHOM ByKBOM rpedeckoro andasmTa (KpoMe 6YkB o, §, &, A U ©).

Mo B3aMMHOMY pacnoioXeHWI0 3BEHbEB pa3MepHbIe Lienu AensT-
CS Ha MJIOCKME W MpPOCTpaHCTBEHHble. Mnockasi pasMepHasl uenb — 3TO
pa3MepHasi Lenb, BCE 3BEHbS KOTOPOM PacrofioXeHbl B OAHOM WU He-
CKOMbKMX MapannenbHblX MAocKocTsX. Mpu 3ToM Mexay coboi 3BeHbst
MOryT 6bITb HemapannenbHbl. Pa3MepHasi Lenb C napannesibHbIMU 3BEHb-
MU SIBNSIETCA YacCTHbIM ClyYaeM MAOCKOM pasMepHoi uenu. MpocTpaH-
CTBEHHasl pa3MepHas Lenb — 3TO pa3MepHasl Lenb, 3BEHbs KOTOPOW He-
napannenbHbl U pacrnofioXeHbl B HeMapaniesbHbIX NIOCKOCTSIX, TO €CTb B
MPOCTPaHCTBE MOA PasUYHbLIMK YriaMu.

PasMepHasi Lenb COCTOWT M3 3aMbIKalOLWEro M COCTAB/SIHOLMX
3BEHbEB. 3aMblKalollee 3BEHO — 3TO 3BEHO Pa3MeEpPHOM Lenu, KoTopoe
noslyyaeTcs MOCNeAHUM B NPOLIECCE W3rOTOBMIEHUS AETanu Unn cHOpKM
cbopoyHOM eanHULbl. Pa3Mep M TOYHOCTb 3aMblKalOLEro 3BEHA 3aBUCST
OT pa3MepoB M TOYHOCTU COCTaBAAIOLMX 3BEHbEB. YacTo 3aMbikatoliee
3BEHO SIB/ISIETCS UCXOAHBIM HA CTaauM MOCTaHOBKM 3afjayv pacyeTa pas-
MEPHOW Lienu, ecnin pacyeT BeAEeTCs C Lenbio obecrneyeHns TOYHOCTU U
npeaenbHbIX pa3MepoB 3TOrO 3BeHa. Ha paboueM yepTexe AeTanu 3ambl-
KaloLlee 3BEHO He MPOCTaBAAlOT. 3aMblkatollee 3BeHO 0603HavaloT Byk-
BOI pa3MepHO Lienu ¢ MHAeKcoM A unm = (A,, As).

CocTaBnstoLLee 3BeHO — 3TO 3BEHO, (PYHKLMOHANIBbHO CBSI3aHHOE C
3aMblKatoLMM 3BeHOM. CocTaBfstowMe 3BeHbsi 0603HaYaroTCs 6yKBOW
pasMepHON Lienu C MHAEKCOM, COOTBETCTBYIOWMM MOPSAKOBOMY HOMeEpY
3BeHa, Harpumep, A;, A,, A3 1 T. 4., HA4YMHasA OT 3BEHa, COocedHero C 3a-
MblkatowmM. CocTaBnsitoWME 3BEHbSI Pa3MEPHONM Lienu MoapasfaensitoTcs
Ha yBe/MYMBAIOLLIME U YMEHbLUAIOWKME B 3aBUCMMOCTM OT XapaKTepa B/u-
SIHWSI MX Ha 3aMblKalollee 3BEHO. YBENMUMBaloLlee 3BeHO — 3TO 3BEHO, C
yBENMYEHNEM KOTOPOro YBEIMUMBAETCS 3aMblKatollee 3BeHO. Takue 3Be-
Hbsl pa3MepHOM Lenu 0603HayvaloT CTPENKOi, HanpaBneHHOW BrpaBo,
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YCTaHOBNEHHON Haa 6ykBoW, 0603Haualolle 3BEHO, HamnpuMep, Aj.
YMeHbLIaollee 3BEHO — 3TO 3BEHO, C YBEMMUYEHUEM KOTOPOro YMeHbLLa-
€TCs 3aMblKaloLlee 3BeHO. JTU 3BeHbsi 0603HAYAlOTC CO CTPENiKOM Haa
6YKBOI COOTBETCTBYIOLUErO 3BEHA, HANpaB/EHHOI BNEBO AJ_ .PasmepHyio
LieMb MOXHO YC/IOBHO M306paxaTh rpaduyecku B BUAE CXeMbl 6e3 1306-

paXKEHUs CaMMX [IeTanel, Kak NokasaHo Ha puc. 7.2 Ans pasMepHbIX Lie-
net A un b.

— —_—
An Ay L A
< e < >
—_— _——
A4 A3=Bl b
 —
b,

Puc. 7.2. CxeMbl pa3MepHbIX Lenen

CreneHb BNUSHWUSA OTKJIOHEHWUSI COCTABIAIOLLErO 3BEHA Ha OTKIO0-
HEHVEe 3aMbIKaKoLWEero 3BeHa OnpeaensieTcs nepefaTtoyHbiM OTHOLLEHMEM
E. [N pa3MepHbIX Leneil C napannesibHbiMM 3BeHbSMU NepeaaToyHble
OTHOLLEHMSI paBHbl: £=+1 Ansg yBenmumaowmx n &=-1 ans yMmeHblualo-
LUMX COCTaBSIIOWMX 3BEHbEB. MMO3TOMY B pacuyeTax Takux Lienel, yBenu-
YMBaloLLMe COCTaBnsoWMeE 3BeHbs 6epyTca Co 3HakoM "nntoc”, a yMeHb-
LIaloLLMe COCTaBNAIOWME 3BEHbS — CO 3HAaKOM "MuHyC".

CocraBnsioliee 3BeHO pasMepHOM LEenu, U3MEHEHMEM KOTOPOro
focturaetcs Tpebyemas TOYHOCTb 3aMbIKalOWEro 3BeHa, Ha3blBaeTcs
KOMMeHCUpyLWMM. Ha cxeme pasMepHO/ Lenu OHO 0603HaYaeTcs
6YKBOI 3BEHA, 3aK/OYEHHOIN B NPSMOYTOSIbHUK

CoctaBnsiowlee 3BeHO, OAHOBPEMEHHO MNpuHagnexallee He-
CKONbKUM pa3MepHbIM LenaM, HasbiBaeTcs oblwmM. O6o3HayveHue 3Toro
3BeHa chopMUpyeTCcs U3 0603HaUYEHUI 3BEHLEB Pa3MepHbIX Lienei, B Ko-
TOpble BXOAUT AAHHOE 3BEHO, CO 3HAaKOM PpABEHCTBa MEeXAYy HUMM,

Hanpumep, EB = El' KaK nokasaHo Ha puc.7.2.
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7.2. PacueTbl AONYCKOB pa3MepoB, BXOASALIMX B pa3MepHble Lenu

B npakTuke pelleHnst pasMepHbIX Lenel Havborbluee pacnpocTpa-
HEHWE MMEIOT pa3MepHble Lenu C napannesbHbIMM 3BeHbsIMU. MeToabl pac-
yeTa MIOCKMX pasMepHbIX Lienei ctaHaapTisoBaHbl FTOCT 16320-80.

Mpu pacyeTe pasMepHbIX Lienel pelaeTcs npsiMast Unn obpaTHast
3agauun. MNpu peleHnn npsiMoi 3agaun (MPOEKTHOM pacyeTe) onpeaens-
IOTCS AOMYCKM W MNpeferbHble OTKIOHEHUSI COCTaBMSIOWMX 3BEHBEB MO
3aflaHHbIM 3KCMJTyaTaUMOHHBLIM 3HAYEHUSM MpefesbHbIX pa3MepoB Mv
npeaenbHbIX OTKIIOHEHUA MCXOAHOrO (3aMblikatowero 3seHa). Mpu pele-
HUM obpaTHOW 3agaun (NPOBEPOYHOM pacyeTe) YyCTaHaBNMBAlOT HOMU-
HaNbHbIA pa3Mep U MHTEPBas BO3MOXHbIX 3HAUYEHMI 3aMblKatoLLEro 3BEHa
MO YCTQHOBJ/IEHHBbIM Ha YepTeXe HOMUHAJIbHBLIM pa3MepaM W NpeaesibHbIM
OTKJ/TOHEHMSIM COCTaBAIOWMNX 3BEHLEB.

Ha nepBoM 3Tane pacyeTa COCTaBASIETCS CXeMa pa3MepHOW Lenu
NnocpeacTBOM rnepeHoca pa3MepoB 6e3 cobnioaeHns MacwTtaba c yepTexa
Ha CXeMy C y4eTOM MOCNeAoBaTe/IbHOCTU UX MPOCTAHOBKU U TEXHOMIOTUK
BbINOSIHEHMS. [py 3TOM CriefyeT NpPUAEPXXMBATLCS CNeayoLWwmMX NpaBu:

a) pa3MepHas Uenb AO0/MKHA COCTOSITb M3 BO3MOXHO MEHbLUErO
yncna 3BEHLEB, TO €CTb ObITb HAaMKpaTYaNLLEN;

6) kaxkgas AeTasnb MOXET y4yacTBOBaTb B Pa3MEPHON LIenW Tosb-
KO OAHMM CBOMM pa3MepoM 6e3 yyeTa npeanonaraeMbix yaobcTs ee Bbi-
NMOMHEHNS UM U3MEPEHNS;

B) Henb3sl BK/OYATb B pasMepHylo Lienb [Ba pasMepa OAHOW U
TOW Xe aeTanu;

r) noboe cocTaBnsilollee 3BEHO COOPOYHOM pasMepHON Lenu
MOXHO MEpPEHECTM Ha YepTex AeTaNu KakK OTAESbHbI CaMOCTOATE NbHbIN
ee pa3mep;

[l) CTaHAapTHbIE U MOKYMNHble n3aenus (Hanpumep, MOALWMMHUKA
KauyeHMs) y4MTbIBAKOTCS B pa3sMepHOW Lienu TOMbKO OAHMM CBOMM KOHEY-
HbIM MOHT@)XHbIM pa3MepoM, HE3aBUCMMO OT KOJIMYECTBA BXOASILUMX B
Hero feTaneit. Mo cxeme onpefensitoTCs YBETMYMBAIOLIME U YMEHbLIAIO-
LMEe COCTaBNSAIOLLME 3BEHbS pa3MEPHON LiENu.

Mpn HeobXOAMMOCTM ONPesEenstoTC HEU3BECTHbIE HOMUHASbHBIE
pasMepbl, BXOASLIME B pa3MepHYH0 LiEMNb U3 YC/IOBUS, YTO HOMUHAIbHbIN
pa3Mep 3aMblKaloWero 3BeHa paBeH PasHOCTM MeXay CyMMaMu HOMM-
HaslbHbIX PA3MEPOB YBEIMUMBAIOLWMX U YMEHbLUAIOWMX COCTAB/ISHOLLMX
3BEHbEB. Pellas ypaBHEHVME HOMMWHANIbHBLIX Pa3MepPOB OTHOCWUTE/IbHO 3a-
MbIKalOLLEro 3BEHa, MOSyUYNM OCHOBHOE YpaBHEHWE pa3MEPHON Lienu:
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™M=

1

gﬁ
A= A
=g

Aj

rae m — 4Yncio 3BeHbLEB YBEMNYMBAOLWUNX,

N — YNUCNO 3BEHbEB YMEHbLUAKOLLNX.

(7.1)

BblbupaeTcs MeToa peleHus. PacyeT pasMepHbiX Lieneil MoxeT
NpOu3BOANTLCS METOAOM MUHMMYMa-MakCcMyMa (MeToa MOSHOM B3auMMo-
3aMEHSIEMOCTM), BEPOSITHOCTHbIM METOAOM (MEeTOoA HEMONHOW B3auMMo3a-
MEHSIEMOCTM), METOoAaMW TMPUFOHKM, PEryMpoBaHusl WKW CENeKTUBHOM
cbopkn. OcobeHHOCTM MeToAoB pacyeTa pa3mepHbix uenen (PLL) npuse-

AeHbl B Tabn.7.1.

Tabnuua 7.1.
OcobeHHOCTM METOZ0B pacyeTa pa3MepHbIX Lienei
MeToap! B3au- [Honyckun Yucno Tvn Hepocrat- Mpenmy-
pacyeta Mo- Ha co- CoCcTas- | Npou3BoA- Knt wecTea
PLL 3ame- CcTaBng- nawmx CcTBa
Hsie- owme 3BEHbEB
MOCTb 3BEHbS
Makcumy- | Mon- Hebonb- 3-4 KpynHo- Manbie C6opka
Ma- Hasi e cepuiiHoe | Aonycku 6e3 popa-
MUHWMYMa 60TKM
TeopeTu- He- LLinpokune Jlioboe | KpynHo- BepositeH LLnpokune
KO- nonHas cepuitHoe | 6pak [ONYCKN
BEpOSIT-
HOCT-HbII
MpuroHkn | He- LLinpokune Jloboe | EanHWu- [ononHu- | DKOHOMU-
nonHas HOe, Men- | TenbHble yecku
KO- n3mepe- Leneco-
cepuiiHoe | Hus n | ob-
Perynupo- | Henon- | LUupokue Jloboe | EanHWY- TEXHOJSI0- pasHble
BaHUs Hasi Hoe, Men- | ruyeckue AOMyCcKK,
KO- onepaumun | BblCoKas
cepuiiHoe TOYHOCTb
Cenektus- | Henon- | LUupokne 3-4 KpynHo- KoHTponb, | 3aMblkato-
HoW cbop- | Has cepuiiHoe | copTupoB- | LUEro
Ky Ka, He3sa- | 3BEHa
Bep-
LeHHas
npoayk-
ums
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MonHas B3aMMoO3aMeHsieMOCTb ObecrneumBaeTcs pacyeToM pas-
MEpHbIX LIENeN Ha MaKCUMyM-MUHUMYM, UCXOAS M3 MPEANONOXEHUIA, YTO
B MpOLEcce W3roTOBNEHUS U COOPKM feTanei AomkHbl 6blTb AeTanu
TONbKO MpeaenbHO A0NYCTUMbIX Pa3MEpPOB B CAMOM He6MaronpusaTHOM MX
CoYeTaHUM ANs TOYHOCTU M3rOTOBMIEHMS] MM COOPKKM, TO eCTb BCE YBENN-
uMBalowme 3BeHbsl byayT MMeTb HambonbluMe npefenbHble pa3Mepsbl, a
YMEHbLUAKLWWNE — HAaMMEHbLUKNE, UM HaobopoT.

Pa3mepHble uenu, B KOTOPbIX MO YCNOBMAM MPON3BOACTBA SKOHO-
MUyecku uenecoobpasHo HasHayaTb 6onee WnpokMe AOMYCKM Ha COCTaB-
ngwwmne 3BeHbs, AO0/MKHbI PacCYMTLIBATLCA BEPOATHOCTHLIM METOAOM.
OpgHako, npuv MCNofb30BaHMM 3TOrO0 MeToAa pacyeTa B TEXHUYECKUX
YCNOBUSIX [O/KEH YKa3blBaTbCs NPOLEHT U3AENNNM, Y KOTOPbIX BO3MOXEH
BbIXOZ pa3Mepa 3aMblKalowero 3BeHa 3a npejesnbl nons Aonycka, u
npeaycMaTpmBaTbCs  AOMOSHUTENbHbIE TEXHONIOrMYeckne MepornpuaTus,
WCK/IOYaloLLME BO3MOXHOCTb MOCTaBKM MOTPebUTENSIM HECOOTBETCTBYIO-
LMX TpeboBaHMAM U3aENMUN.

Mpu pelleHun npsimoit 3agaun PL| paccumTbiBaeTcs AOMyck 3a-
MbIKaIOLLEro 3BeHa:

TAA = AAmax - AAmin ' (7.2)
rae Aamin M A, max — MPEAENBHBIE Pa3Mepbl 3aMbIKAIOLLEro 3BeHa onpese-

NAKTCAd, UCxoas u3 CbYHKLI,VIOHaJ'IbHOFO Ha3Ha4yeHnsa 3TOro 3BeHa.

Ha cneayiolem sTane pacueTa A0MycK 3aMblKaloLLero 3BeHa pac-
npeaensieTcs Mexzay COCTaBNAWMMM 3BEHbSAMW OfHUM W3 CrocoboB.
Crnocob MonbITOK MpeanonaraeT, YTo AOMYCKU Ha COCTaBNSAoLMNE 3BEHbBS
Ha3HaAYaloTC Ha OCHOBAHMM OMbITa U3rOTOB/IEHWUS W SKCMyaTaumun aHa-
NOMNYHBIX KOHCTPYKUMIA. Mpu crocobe paBHbIX [OMYCKOB Ha BCE COCTaB-
naowWmMe 3BeHbs MPEABapUTENIbHO HAa3HAYaeTCs OAMHaKoBas CpeaHsis
BENIMYMHA ionycka Ty

TA,
TA1=TA2=...=TCP AJ = m

3T1oT cnocob Moxer NPUMEHATLCA, €C/IN HOMUHAJIbHbIE Pa3MeEpPbI
COCTaB/IAOLWNX 3BEHBEB OTHOCATCA K OAHOMY UM COCEAHUM UHTEPBAJiaM.

(7.3)
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Cnocob ofHOro KBanuTeTa CrieayeT NPUMEHSATb MPU PasUYHbIX
pasMepax COCTaBNSOWMX 3BEHbEB. MMpu 3ToM crocobe AOMycKM COCTaB-
NAOLIMX 3BEHBEB 3aBUCAT OT UX HOMMHASbHBIX Pa3MEpPOB.

TAJ- =IT =ai (7.4)

roe /- eavHuua Aonycka, 3aBUcsLas OT HOMMHAMbLHOIO pasMepa, MKM
(tabn. 7.2);

d— YMCNOo eavHuUL Aonycka B JOMNycKe no KBanuteTy (Tabn. 7.3)

Tabnuua 7.2.
3Ha4yeHus / Ans UHTepBanoB pa3MepoB

WHTep-| o | Cs. | CB. | CB. | CB. | CB. | CB. | CB. | CB. | CB. | CB. | CB. | CB.
Banbl | 3 3 6 10 | 18 | 30 | 50 | 80 | 120 | 180 | 260 | 315 | 400

pasme- fo | po | po | po | go | Ao | mo | Ao | Ao | mo | mo | Ao
pos, 6 | 10 | 18 | 30 | 50 | 80 | 120 | 180 | 260 | 315 | 400 | 500
MM

i, mm |0,55/0,73(0,90(1,08(1,31|1,56|1,86|2,17|2,52|2,89 3,22 | 3,54 |3,89

Tabnuua 7.3.
Konnuectso eauHuy, gonycka "&" ans AOMycKOB KBAUTETOB

3Havenue |IT5 |IT6 |IT7 |IT8|IT9 |IT10|IT11 |IT12|IT13|IT14|IT15|IT16|IT17
KBanuUTeTa

Yucno eaun-

Huy gonyc-| 7 |10 | 16 | 25|40 | 64 | 100 | 160 | 250 | 400 | 640 | 1000|1600
Ka Ilall

Korga B pa3MepHylo uUenb BXOAAT 3BeHbsl, AOMYCKM Ha KOTopble
Y€ HasHaueHbl, HanpuMep, AOMYCKN KOMMIEKTYIOWMX U3AENUIA, TO 3TU
AOMYCKU AOJTKHbI BblYMTATbCA M3 AOMYCKa 3aMbIKaloLEero 3BEHa. Mocne
3TOro Mexay ApyrmMM CoCTaBndaAloWMMKN  3BEHbAMU  pacnpenensdeTcad
OCTaBLLUASACA YacCTb AOMycka UCXOAHOro 3seHa. PopMynbl, NpUMeHsIEMble
npu pacnpegeneHun AorMycKa 3aMblKaloWEro 3BeHa Mexzay COCTaBnsiio-
LUMMU 3BEHBSAIMW Pa3MEPHOI Lenu, npuBeaeHsl B Tabn. 7.4.
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Tabnuua 7.4.

MopsaoK pacnpeaeneHns AoMycka 3aMblKatOLLErO 3BeHa

JT1an pacyeTa

MeToabl pacyeTa pasMepHbIX Lienen

MaKCMMyMa-MUHUMYMa

‘ TEOPETUKO-BEPOSATHOCTHbII

MeToa pacnpegeneHus aonycka

Mpwn
Hanuuum
k 3a-
[aHHbIX
gonyc-
KOB

k
TA,~ 2TAj
j=1

T A= m+n-k

TA.

]

k ~
AL -t €TA?
j=1

m+n-k

Mpwn
oTCyT-
cTBUM
3afaH-

HbIX
gornyc-

KOB

PaBHbIX gonyckos
BenuunHa gonycka

Mpun
Hanuuum
k 3a-
[AaHHbIX
ponyc-
KOB

Mpun
oTcyT-
cTBUM
3afjaH-

HbIX
ponyc-

KOB

OpfHoro KBanuTeTa
KonuyecTtso eanHuL fonycka

[Lonyck

Mposepka npa-

BWJTIbHOCTW pac-

npeaenexus ao-
nycKkoBs

m-+n
TA = JE TAj
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HenonHas B3auMo3aMeHsIeMOCTb 06YCNOBMBaETCS  pacyeToM
pa3MepHbIX Lienelt BEPOSITHOCTHLIM METOAOM, YUYMUTHIBAIOLWMM paccesiHue
pa3MepoB W BEPOSITHOCTb PasfMYHbIX COYETaHWU OTKIOHEHWI COCTaBns-
IOLUMX 3BEHBbEB pa3MepHoi LUenu. MNpu 3TOM BO3MOXEH BbLIXOL AENCTBU-
TeNbHOro pasMepa 3aMblKaloLero 3BeHa 3a rpaHvlbl Nons Aonycka, Be-
POSITHOCTb KOTOPOro P npu pacyeTe yuuTbiBaeTCs W BblpaxaeTcs Koad-
duumeHToM pucka th. 3HaueHuns koaddumumenTa t; BoibMpatoTcs M3 Tabn.
7.5.

Tabnuua 7.5.

3HaueHus ko3hdUUMEHTa ty B 3aBUCMMOCTM OT NMPUHATOrO

npoueHTa pucka P
Puck P,% 32 10 4,5 2 1 0,27 0,1 0,5 0,01
KoadduumenT
ta 1,00 | 1,65 | 2,00 | 2,32 | 2,57 | 3,00 | 3,29 | 348 | 3,89

3aKoH paccesiHMsl pa3MEpPOB Y4YMTLIBAETCS B pacyeTax Koadpdu-
LIMEHTOM OTHOCWUTENbHOMO paccemBaHUs pa3MepoB Aj, 3HaYEHUE KOTOPOro
MOXXHO OLEHWUTb B 3aBUCMMOCTM OT BMAA NPOU3BOACTBA:
> 0Nl MENKOCEPUNHOMO UM €AUHUYHOTO NPON3BOACTBA
1

ﬂ.j - \@ '
. 1
»  ANs KpYNHOCEPUMHOIO UM MacCcoBOro Npou3BOACTBA /’LJ = 5

BblumcnuB &, MO NOMyYEHHOMY YMCNY €AMHML, AoMycKa yCTaHaB-
NIMBAIOT KBanuTeT. Ha Bce COCTaBndwowne 3BeHbs no HaﬁﬂeHHOMy KBanu-
TETY U HOMMHaNbHbIM pa3MepaM 3BeHbeB Mo Tabn. 1.1 BbibupaloT cooT-
BETCTBYOWME Aonycku. CrneayeTr MOMHWTb, YTO [OMYCK 3aMbIKaloLEero
3BEHa CK/1aAblBaeTCs U3 AOMYCKOB COCTaB/ISIIOWMX 3BEHbEB. Ha3zHauYeHHble
OTKJIOHEHUS U AOMYCKU AO/MKHbI YAOBNETBOPATb YC/IOBUIO, YTO CyMMap-
HbI AO0MyCK COCTaBnarWmMxX 3BEHbEB HE AO/MKEH NpeBbillaTb AONYCK 3a-
MbIKaIOLLEro 3BeHa. Ecnm ycnosme He cobntogaeTcs, To Ans CornacoBaHus
AOMNYCKOB 3aMbIKAIOLLEro U COCTABNSIOWMX 3BEHLEB OHO 3BEHO pa3Mep-
HOW Lienun BblIBUpaeTCs B KayecTBe YBS304YHOrO (KOppeKTUpytoLwero), Ao-
MyCK ANl KOTOPOro pacCcUUTLIBAETCS. Kak npaBuo, B pesysibTaTe pacyeTta
3Ha4YeHUE NoNny4vyaeTcqa HeCTaHAapPTHbLIM, NO3TOMY B Ka4yeCTBe YBA304YHOIO
3BEHa PEKOMEHAYIOT BblbMpaTb: OTKPLITLIN pasMmep (BbicoTa ycTyna, rny-
6MHa nasa U T.M.), KOTOPbIi MPOBEPSIOT CreuManbHbIM MHCTPYMEHTOM
WM YHMBEPCAsbHbIM NPUGOPOM; TEXHONOMMYECKN TPYAHO BbIMOIHUMBbIN
pasMep [feTanu, KOTopbli OyAeT 3aMeHeH Mpu pacyeTe MnoaeTasibHOM
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pasMepHON uenu; pasMep, AN NPOBEPKM KOTOPOro HeobxoauM crewu-
a/bHbIA MHCTPYMEHT MM U3MEepUTENbHOE NpUcnocobneHue.

Ha cnepyiowem stane onpepensioT npegenbHble OTK/IOHEHWS
COCTaB/SAOWMX 3BEeHbeB. MMpu 3TOM ANF COKpaLLEeHWs pacyeToB WUCMOSb-
3ylOT KOOPAMHATbl cepeanH noneit Aonyckos. MpefenbHble OTKNOHEHUS
Ha3HavatoT ANsi pa3MepoB OXBATbIBAOLMX NOBEPXHOCTEN Kak AJisi OCHOB-
Horo oTtBepctus (H), TO eCTb OAHWM BEPXHWM OTKSIOHEHMEM (Ag) CO 3Ha-
KOM "mnoc" M YMCNEHHO paBHbIM AOMYCKY COOTBETCTBYIOLIEro 3BEHa, a
[ANs pa3MepoB OXBaTblBaeMblX — Kak Ans ocHoBHoro Bana (h) oaHum
HWKHUM OTK/IOHeHueM (Ay) €O 3HakoM "MMHYC". Ha OTKpbITble, Mexoce-
Bbl€ U OCTasbHble pa3Mepbl OTKIOHEHMS Ha3HA4alTCa CMMMETPUYHO OT-

HOCUTENbHO HOMUHANBHOrO pa3Mepa T 7 , TO eCTb Ag=-Ay.

KoopauHaTa cepeauHbl Mons A0Mycka YBA30UYHOro 3BeHa onpe-
AENSAETCA U3 ypaBHEHUS pa3MepHOii Lenu Buaa:

m n
2 AcAjT 2 AcAj= AcAss (7.5)
=l J=

rae AgAx — KOOpAMHaTa cepeanHbl Mo AoMnycka 3aMblKatoLwero

Z&B‘4A +-ZXH“4A
2

MpepenbHble OTKIOHEHWUS! NOBOrO COCTABASIOWErO 3BEHA Onpe-
AENA0TCA KaK CYMMa MM Pa3HOCTb CPEAHEro OTK/IOHEHMS W MOJSIOBUHbI
AOMycKa 3TOro 3BeHa:

3BEHa:

AoAA = (7.6)

ABAJ’ :AoAj+T2Aj;
A A= AA- T'ZA\J ' 7.7)

Mpu peleHMn o06paTHOM 3adaun OnpeaensitoT HOMUHAsbHBIN
pa3Mep, AOMYCK W MpeaenbHble OTKIOHEHWS! 3aMblKaloWero 3BeHa. JTOT
pacyeT SBASIETCS MpOBEpPOYHbIM. OnpeaensioTcs npeaenbHble OTKIOHE-
HMS1 3aMblKaloLWero 3BeHa Ha OCHOBAHWM M3BECTHbIX AOMYCKOB M Mpe-
AENbHbIX OTKNOHEHWI, OMpeaesieHHbIX B pe3ynbTaTe MPOEKTHOrO pacye-
Ta. GopMynbl Ans pacyeTa nNpuBeaeHsbl B Tabn. 7.6.
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Tabnuua 7.6.
dopmynbl 4N IPOBEPOYHbIX PAacYETOB Pa3MepPHON Lienu

ObbekT MeTofbl pacyeTa pasMepHbIX Lienei
npo- MaKCMMyMa-MUHUMYMa TEOpPeTUKO-BEPOSITHOCTHbIN
BEpKU

m n 1 m n wn >

e [AA=ZA0A -2 AA 5 L TA, A ASAA-SAA Y EGTA,
fenb- = [E [E

Hoe

OTKJTO- m n m - n _
Hewne |\ApA = 3 ABAj~ X AHA] ABAAZ ZlABAj - ZlAHAj
3aMbl- j=1 j=1 1= 1=
KatoLe-
ro 3ge-
Ha

m n 1m+n m n [P 2
e | A A=Y A0A Y A0A 5 TA| AA=SAA-SAA5SETA
fenb- j= j= i=
Hoe

oTKI0- m n m - n -
HeHe | A A = X AHAJ'_ > ABAJ' AHAASZlAHAj_ZlABAj
3aMbl- j=1 j=1 )= 1=
KatoLLe-
ro 3se-
Ha

Mpn ManoMm Jonycke Ha 3amblkalollee 3BeHO M 60MbLIOM Yyucne
COCTaBNSAOWMX 3BEHBbEB MPU pacyeTe TEOpPeTUKO-BEPOSTHOCTHBIM METO-
[OM WMHOrJa HEBO3MOXHO pacrnpeaenvTb AOMyCcK 3aMblKalowero 3BeHa
TaK, 4YTObbl MOMYUNTb TEXHONOrMYECKU MPUEMSIEMYIO TOYHOCTb COCTaB/S-
IOLMX 3BEHbEB. Toraa NepexoasT K pelleHnto pasMepHOi Lienn METOAOM
PErynMpoBaHns, KOTOPbIA TAaKXKe MOXHO peann3oBaTh Npu Nitobom obbe-
Me NMpOM3BOACTBA. [lOMOMHUTENBbHBIM MPEUMYLLECTBOM 3TOMO0 METOoAa SIB-
NSIeTCs BO3MOXHOCTb aBTOMaTM3aUMM KOMMEHCaUMW M3HOCa AeTanen B
npouecce skcnyaTauum MexaHusma. CorfiacHo 3TOMy MeToAy Ha COCTaB-
NSIOLLME 3BEHbS] HA3HAYAKTCS 3KOHOMMYECKM LienecoobpasHble AOMyCKu
— B npegenax IT10+ IT14. OgHo 13 cocTaBNAoWMX 3BeHbEB (0ObIYHO UM
SIBNSIETCS YNIOTHEHWE, NPOKNaaKa, BTy/Ka, Wwakba v T.n.) NpUHMMaeTcs B
KayecTBe KoMrneHcatopa. Ha Bce Apyrve coctaBnsiolipe 3BeHbs Ha3Ha-
YaloTCs npefenbHble OTKIOHEHUS B 3aBUMCMMOCTM OT BuAa pasMmepa
(oxBaTblBalOLWWMI, OXBaTbIBAEMbIN, OCTa/IbHON) MO BbllE PAaCCMOTPEHHBLIM
npaeuiaMm U ONpefenstoTcs MX MpeaenbHble pa3mepbl. PaccumtbiBaloTCs
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npeaenbHble OTKMNOHEHUSI 3BeHa-KomneHcaTopa. [lpy 3TOM  3BEHO-
KOMMEHCATOpP WUCKIIIOYaEeTCs B opMyniax U3 COCTaB/ISIIOLLMX 3BEHbEB. Ecnin
KOMMEHCATOp B pa3MEPHON LiENK SIBNISIETCS YBENMYMBALIOLLMM 3BEHOM:

A A= 200 A 2 AL A AGK (7.8)

AH AA:gAH Aj_OZil:ABAj"_ABK

Ecnn KOMnNeHcaTop B pa3MepH0|7| Lenn aBngaeTca yMeHbllalowmm
3BEHOM:

ABAA:iAB Aj_Zn:AH Aj_AH K
p) =1 (7.9)

Av A= XA AT A A AK

M3 coOTBETCTBYIOLLEN CUCTEMbI YPaBHEHMI ONpeaenstoTcs
A, K M A, K W HaxoQuTCs AnanasoH perynmpoBaHms:

V x=AgK—Ap K (7.10)
PaccunTbiBaeTCq KOMMYECTBO ,quane|7|-K0MneHcaTopOB:
VK

TA,

OHDEHEHHETCH TOJILWMHA CMEHHBbIX I,Cl,eTaJ'IEl‘/JI-KOMI’IEHcaTOIC)OB:

_Vk

n
MonyYyeHHoe 3HAYeHWE OKPYINAETCA MO pAdy HOPMasbHbIX -
HEMHbIX 3HaYeHU [0 6nMKaNWero MeHblUero 3HadyeHus. Jonyck Ha u3-
roToBsieHUe [eTaNnen-KOMMEHCATOPOB OMNpeAenseTcs, UCXoas U3 Aonycka
3aMbIKalOLLEro 3BEHa, MO opMye:

) = 1A

n

n= +1 (7.11)

S (7.12)

(7.13)
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7.3. Bonpocbl Asis CaMOKOHTPONSA.

7.3.1. Yto npeacTtaBnsoT coboi pasMepHble LEMKU, M Ha Kakue
pa3HOBUAHOCTWN OHW AenaTcs?

7.3.2. YTO HasblBaeTCs 3BEHOM pasMEpHOM LENW, M Ha Kakue
BMAbI NOAPA3AENAIOTCA 3BEHbA?

7.3.3. Kakoe 3BeHO B pa3MepHON Lienun Ha3blBaeTcs: a) 3aMblka-
fowmM; 6) UCXOAHBIM; B) YBETMUMBAIOLLMM; ') YMEHbLUAIOWNM?

7.3.4. CoctaBbTe ypaBHEHWS pa3MepHOW Lenu Ans: a) HOMM-
HanbHbIX pa3MepoB; 6) AOMYCKOB; B) NpeAeNbHbIX OTKIOHEHWI BCEX 3Be-
HbEB.

7.3.5. o kaknuM npaBunam pacnpeaensieTcs AoMnycK 3amblKaroLue-
ro 3BeHa MeXay COCTaBAAWMMM 3BEHbsSMU N0 cnocoby: a) nonbIToK; 6)
paBHbIX AOMYCKOB; B) OAHOrO KBanuteTa?

7.3.6. B ueM 3aknto4aloTCs MeToAbl pacyeTa pa3MepHbIX Lienei:
a) MoSIHOM B3aMMO3aMeHSIEMOCTH; 6) TEOPETUKO-BEPOSITHOCTHBIN; B) Npu-
FOHKW; T') PerynmMpoBaHusi; A) CeNeKTMBHON cOOpKM?

7.3.7. Mpy Kaknx yCrOBUSIX MPUMEHSIETCS KaXkabli U3 MEeToAoB
pacyeTa pa3MepHbIX Lienein?

7.3.8. Tepeuncnute npevMyllecTBa U HeAOCTaTKU Kaxaoro us
METOAOB pacyeTa pasMepHbIX Lienen.

7.3.9. Mo KakMM npaswnaM Ha3HayalTCca npeaesibHble OTKIOHe-
HMS Ha COCTaBNsoLWME 3BeHbsA?

7.3.10. Kak BbINOMHAETCA MNpOBEpPKa MpPaBUILHOCTU pacvETOB
pasMepHbIX Lienen?

7.4. NpumMepbl pewieHnn 3aaay

7.4.1. PaccuntaTb METOAOM MOJIHON B3aMMO3aMEHSIEMOCTU [O-
MYCKM W OTKJIOHEHUS 3BEHBEB PasMEpPHON LIENW y3/1a MEXaHW3Ma, NpuBe-
JEeHHOro Ha pwuc.7.3, npu ycnosun B;=5 MM, B,=55 MM, B3;=5 MM, B4,=45
MM. 3a30p Mexay KonecoM u 6ypToM MOALMMHMKA CKOMBbXEHUS A0KEH
6ot B npegenax or 0,1 MM pgo 045 MM, TO ecCTb

+0,45
Bx = O+0'10 yTBx: = 0,35mm = 350 mrcm.
PeweHnne

CornacHo 3CKu3y M3genusi CTPOUM pasMepHYLO LieMb U onpeaensi-
€M 3BeHbsl YBE/IMYMBAIOLIME, YMEHBLLAIOLIME U OCTaNbHOE 3BEHO.
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B coOTBETCTBMU C HOMUHASIbHBIMW pa3MepaMmn COCTaBASIOLLNX
3BeHbeB Mo Tabs. 7.2 onpeaenseM 3Ha4YeHnss eauHUL JOMYCKOB i Ans
KaXKAoro COCTaBNSIOLWEro 3BeHa:

i1=i3=0,73 MKM, i,=1,86 MKM, i;=1,56 MKM.

OnpepensieM unicno eanHuL, aonycka (KoadhULMEHT TOYHOCTH)

pasMepHoM Lienu:

B.| Bl

By

RIS

E[j E— =

B,

Puc. 7.3. ®parMeHT 3cKu13a MexaHu3ma

Puc. 7.4. CxeMa pa3MepHoit Lienu

213



a=1BZ _ 350 =70
mi“i - 0,73+186+0,73+156
=
CornacHo Tabn. 7.3 ans IT10 a=64, ana IT11 a=100. NpnHUMa-
eM K03(DPULMEHT TOUHOCTU pa3MepHoii Lenu a=64.
Mo koahpUUMEHTY TOUHOCTM a=64 yCTaHaBnMBaeM AOMNYCKU Ha
coctasnstowme 38eHbs no IT10. [ng oxBaTbiBaeMblx pa3mepos B,, B,, B,
OTKJSIOHEHUS OnpeaensieM Kak A8 OCHOBHOro Bana: npu

TBl=0,048 MM Bl=5-0,048 MM
TB3=0,048 MM B3=5-0,048 MM
TB4=O,1 MM B4=45_0,1 MM

3BeHO B, npuHMMaeM Kak yBsi3blBatoLLee.
OnpegensieMm npeaenbHble OTKAOHeHWS B,. CornacHo ypaBHeHMAM
pa3MepHO Lieny OTHOCUTENbHO NPeAesibHbIX OTK/TOHEHUIA:

n n
AsB2= JZ_lAiB jTAsBSAiB2= JZ_lAsB jTAiBx

AsB2=-0,48-0,48—0,1+0,45=0,254( )
AiB2=0+0+0+0,1=01(nm).
= 0,25
Torma B2 _SSiOJOMM,TBZ =0,15mm.
6) MpOBEPOYHBIN pacyeT pa3MepHoI Lienu.
PacueT npoBoanTCsa cornacHo gopmyne: minTB j <TBz.
J:

TB1TTB2*TB3+TB4<TBs3:
0,48+0,48+0,1+015=0,346 mm
0,346<0,350

7.4.2. PaccunTaTb pasMepHyl0 Lenb TEOPETUKO-BEPOSTHOCTHLIM
METOOM.
MOHTaXHbI 3a30p MeXay 6a30BbiIMM TOPLEBLIMM MOBEPXHOCTSAMMU
AomkeH obecneumBaTb OCEBYIO (PUKCAUMIO Bana, NnaBHOE BpalleHue ero
B OMOpaXx KauyeHWsl U CKONbXeHUS 63 pbIBKOB M 3aeAaHUi, UCKIIOYUTD
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BO3MOXXHOCTb 3aK/MHWBAHWS NpW TeMNepaTypHbIX aecdopMaumsix aeTanei
c6opouHoit eamHuubl (puc. 7.5). ns oceBoi dmkcaumm Bana yHKUMO-

HallbHbIM ABMAETCA 3a30p AA' HOMWHaNbHaaA BE/NMYMHA KOTOPOro paBHa

Hynto. Ban gomkeH 6biTb CMOHTMPOBAH C OCEBbIM 3a30pPOM, MpeAesibHbIE
3HAYEHMSI KOTOPOro PACCUMTLIBAOTCS M3 Pa3MepHOM LIEMM C YYETOM TeM-
nepaTypHbIX aecopMaumii.

)N\

A7 é
Z
Z
N
=
N
\q
il
)
N

NN

o . 11 NN\
st e NN u—zz\%&
== il

L

Puc. 7.5. C6bopouHas eguHuUa peayKTopa

PeluieHne.

CoCTaBnAlOT CXEMY Pa3MEPHON Lienu, NPeacTaBnstoLLyio cobon 3a-
MKHYTbI KOHTYp, 0bpa3syeMblii pasMepamu B TOM MOC/IEA0BaTENbHOCTY,
YTO M Ha yepTexe. O6o3HaualoTca coctapnaowme Ay A;,....., Ay 3BeHbs U,

nosly4aeMoe nocneaHuM npu cbopke, 3aMbiKatoLlee 3BEHO AA (pnc.7.6).

OnpegensitoT yBenuuUMBaloWME M yMeHbLIaKoWme CoCTaBnsiolme
3BE€HbA MO UX BJZIMAHUIO Ha BEJSIMYUHY 3aMblKaloOLEro 3BEHa. YBenuuumsea-
Iowym (CTpenka Hag 0603HauyeHMeM 3BeHa HamnpaBfseTCs BNpaBo) Hasbi-
BaETCA 3BEHO, MPU yBENMYEHUM pa3Mepa KOTOPOro 3aMblKarollee 3BEHO
yBE/IMYMBAETCSA. YMeHbLUAoWMM (CTpesika - BNeBO) Ha3blBAeTCS 3BEHO,
npy yBENMYEHUM pa3Mepa KOTOPOro 3aMblKatoLee 3BeHO YMEHbLLIAETCS].
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Puc. 7.6. Cxema pasMepHoOi Lienu

Mcxoas M3 3aMKHYTOCTV pa3MepHON LiEMK, onpeaensitoT HeyKasaH-
HOe 3HayeHue COCTaBNAoLWEro 38eHa.

A= As+ A+ A, —A-A-A-A - A

A, =0; A;=45 mM; A, =8 MM; Az =8 MM; A, = Ay, As =5,5 mM; Ag =45
MM;

A; =24 mMM; Ag=1,5 MM,

A=A + Ag + A, — A — A, — A3 —Ag — Ay=5,5+45+24-45-8-8—
1,5=12 (Mm)

PaccunTbIBalOTCS NpeaenibHble 3HaUYeHMS 3aMblKatoLLEero 3BeHa.

3aAaHo KAMMaTU4YeCcKoe WUCMOSHeHWe Y3, UTO O3HAYaeT, YTO KOH-
CTPYKUMSI NPUMEHSIETC B MaKPOK/IMMATUUYECKMX paiioHax C YMEPEHHbIM
K/IMMaTOM B 3aKpbITbIX MOMELLEHUSX C €CTECTBEHHOW BeHTUNsUMeln 6e3
WCKYCCTBEHHO perynvMpyeMblX KInMMaTUYecKuX YCroBwWWA, rae konebaHwus
TeMnepaTypbl U BNAXHOCTU BO3AyXa CYLIECTBEHHO MEHbLUE, YeM Ha OT-
KPbITOM BO3ZyXe, HanpuMmep, B METa/lIMYECKUX C TENOU30NSaUMEN, Ka-
MEHHbIX, 6ETOHHbIX, AEPEBAHHbIX MOMELLEeHMsIX (OTCYTCTBUE BO3AENCTBUS
aTtMochepHbIX 0CaZIKOB, NPSIMOIO COSTHEYHOMO U3MYYEHUS; CYLLECTBEHHOE
YMeHblUEHNe BETPa; CyLUeCTBEHHOE YMEHbLUEHUE WM OTCYyTCTBUE BO3-
AENCTBMSI PACcCESiHHOMO COSTHEYHOMO M3flyYEHUS] M KOHAEHCAUMW Braru).
MpepenbHble paboune Temnepatypbl akcnayaTaumm ot -50 o +45 °C.

OnpepensieM koadUUMEHTbI TEMNepaTypHOro paclunMpeHus maTte-
puanoB AeTanen, BXoasIMX B pa3MepHyto Lenb (Tabn.7.7).
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Tabnuua 7.7.

KoadhuumeHTbl MIMHENHOrO pacluMpeHnUst MaTepuanoB AeTanei

[Jetanb 0O603HayeHne Matepuan KoadduumeHT nuHen-
3BEHa HOMo pacLuMpeHus
AJ- a;x 10°rpap’t

KpbilKka noawWmnnHMKa A AB CTanb yrnepoau- 11,4

4! cTas
Mpoknaaka A5 reTHaKC 20
Kopnyc A6 ) A7 NnaTyHb 19
MoawnnHMkn  Kaye- CTallb XpOMU- 11,2
HUSI A2 ! A3 cTas
Ban A1 CTanb yrnepoau- 11,4

cras

Asmin =Zn: l\ja,- (- 20°C}Zm: [\aj (—20°C:=((A1 + A+ A oy
= j=1

+ (A +As) o, — (A + A7) oy —As &) X (t-20),

rape Aj - HOMUHa/IbHOE 3Ha4YeHNE COCTaBNAIOLLEro 3BeHa,

a; - KO3(pMLUMEHT TeMnepaTypHOro paclumpeHns (Okatus) marte-

pvana Ans CoCTaBMSIoLWEro 3BeHa;
t - npepenbHoOe 3HaYeHWe TeMrepaTypbl 3KCnIyaTauum;
M - YACNIO YBENNYMBAIOLIMX 3BEHBEB Pa3MepHOii Lienu;
1 - YACNO YMEHbLLALWMX 3BEHLEB Pa3MepHON Lienu.

Anmini=(45-20)((20+1,540,5)x11,4+(6+6)x11,2)-(45+24)x19-
5,5%20)x10° =-25895x10 (MMm)
Anmina=(-50-20)((45+12+1,5)x11,4+(8+8)x11,2)-(23+9)x19-2x20)x 10
=72506x10° (MM) = 0,073 (MM) = 73 (MKM)

3a BeNNYMHY MMHUMANbHO HeobXoAMMOro MOHTaXHOro 3a3opa
NPUHMMaeEM MONMOXUTENIbHOE 3HAYEHME, TO eCTb 3HaYeHMe, NpyU KOTOPOM
BO3MOXXHO 3aK/IMHMBAHNE MEXaHM3Ma - Aamin. =73 MKM.
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Hanbonbluee 3HauyeHWe MOHTaXXHOrO 3a30pa OnpeaenseTcs B 3aBu-
CMMOCTW OT BENMUYUHDBI NPOJIETA MEXAY OnopaMun Bana.

npu nponete 6onee 30 mm A, . = 0,3 MM =300 MkM

OnpenensaoTcs A0MYCKM 3aMblKatoLLero U COCTaBASIOWMX 3BEHLEB.
[Jonyck 3aMbIKaroLero 3seHa

TA, = A — A =300 — 73 = 227 (Mkm)

OnpepensloTca AOMYCKM M npefenbHble OTKNOHEHUS Ha LUMPUHY
Koney noAawunHUKoB — no 120 MKM.

PacnpepenstoT QONycK 3aMblkaloWero 3BeHa MeXAay COCTaBhsiio-
UMMM 3BEHbSIMM MO Cnocoby ofHOro kBanuTeTa (OAHOW CTEMEHWU TOYHO-
ctn). Mpu 6ONbILIOM YMCe COCTaBNSAIOWMX 3BEHbEB LienecoobpasHo npu-
MEHSITb TEOPETUKO-BEPOSITHOCTHLIN MEeToh pacyéta pa3MepHOW Lenu.
OnpenensitoT YACIO eavHUL, JoNycKa:

\/TAAZ -y, €T
i1
a =

P m+n-p
2:2 )
t,/ 2. €il

j=1

roe t— koadduUMEHT pucka, onpeaenseTcs B 3aBUCMMOCTM OT MPUHSTOMO
npoueHTa pucka P=10%;

ﬂj- K03(DPUUMEHT OTHOCUTENBHOIO paccesiHus pa3MepoB. [ns

MENIKOCEPUINHOIO WM MHAMBWAYabHOrO MPOM3BOACTBA 4 _ 1, ons
"B
KPYMHOCEPUIAHOTO MM MaccoBoro nponssoactea ; _ 1.
J
3

ij - €aAnHnUa AonycCcka Ana KaXKaoro COCTaB/iAloWEro 3BEHa B 3a-

BUCMMOCTW OT HOMWHANbHOMO pa3Mepa, MKM;

P — UYACNO 3BEHLEB, MMEIOLLMX CTaHAAPTHbIE NONs AOMYyckoB (Luu-
pvHa Kosel NOALUMIMHUKOB KadeHus).

OnpegenstoTca eaMHuubl gonycka (Tabn. 7.2) Ans Kaxaoro co-

CTaBnstowero 3seHa (KpoMe NoALMMHUKOB):
ii=1,56 MkM; i,=1,08 MkM; i5=0,73 MKM; is=1,56 MKM; i;=1,31 MKM;

ig=0,55 MKM.
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KoadhpumumeHT pucka t=1,65, koadp@PUUMEHT OTHOCUTENBHOrO pac-
cesHus pasMepoB ; _ 1 Ans KpynmHOCEPWUHOTO MPOM3BOACTBA.
]
3

2
227° —1,652(:1)) 120° x 2]

cp

l,65><%\/2><1,562 +1,08% +0,73 +1,31% + 0,552

206,92

=1285
161

Mo nony4yeHHOMy 3HaYeHWIO d,, YCTaHaB/IMBAETCA HOMEp KBanuTe-
Ta, KONMYECTBO €AMHUL, AOMYCKa, B KOTOPOM 61M3KO K pacyéTHOMY a, —
11-i keanuteT (100 eamHuy Aonycka). B cooTBETCTBUM C MOMYYEHHbBIM
KBA/IMTETOM BbIGMPAIOTCA JOMYCKM COCTABMAIOWMX 3BEHLEB, B 3aBUCUMMO-
CTU OT UX HOMMHASIbHbIX pa3MepoB:
TA;= TA;=160 mMkM; TA,= 110 MkM; TAs=75 MkM; TA;=130 MKkM;
TAg=60 MKM.

MpoBepsieTcs NpaBUIBbHOCTb Ha3HAYEHNUS AOMYCKOB:

m+n

Z(,ﬁ -TA,-Z) =1,65x%
j=1

X %\/1602 x2+110? +75% +130? +60% +120° x2 =189,1 (MkM)

MonyyeHHoe 3HayeHWe He MpeBbLILAET AOMYCK 3aMbIKaloLWEro 3BeHa,
cniefoBaTesibHO, A0MYCKM Ha COCTaBsAoLWME 3BeHbS Ha3Ha4eHbl BEPHO.

OnpegenstoTcs npefesbHble OTKIIOHEHUS COCTaBASIOWMX 3BEHLEB.
Bce cocTaBnsiiowme 3BEHbS pasMEPHOW LieMny AENsSiT Ha OXBaTblBaloOLME,
OoXBaTblBAeMble N OCTalbHble pa3Mmepbl. [N oxBaTbiBaOWMX U OXBaTbIBa-
€MbIX pa3MepoB MO/A AOMYCKOB HamnpasnsaloTca B Matepuan, Ans octanib-
HbIX - pacnonaralTcd CUMMETPUYHO.

OxBaTblBaeMble pasMmepbl: A;, As, A;, As. [N HUX BepxHee npe-
[AenbHoe OTKIOHeHWe paBHO 0, a HMXKHee npeaenbHOe OTKIOHEHWE paBHO
[OMYCKY CO 3HaKOM «-»:

ABA1= ABA6= ABA7= ABAg = 0; AHA1= AHA6=‘160 MKM,
ApA;=-130 MKkM; AyAg=-60 MKM.
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OctanbHble pasMepbl A; ,As, 0N KOTOPbIX BEpXHEe OTK/IOHeHWe
pPaBHO HWXXHEMY MO MOAYMIO U UMEIOT NPOTUBOMOOXKHbIE 3HAKM:

AgA4=55 MKM, ApA4=-55 MKM.

OnpegensieTcd KoopavHaTa cepeauHbl Mons Aornycka 3BeHa As,
yTobbl 06ECNeYNTb BbLIMOSIHEHWE YpPaBHEHWUS pasMepHon uenu. [ns
OCTasbHbIX pa3MepoB KOOpAMHATa cepeauHbl NMons Aonycka onpenenser-
€St U3 06LLEro ypaBHEHWS pa3MepHON Lenu:

m n
AA =D AA =D AA
j=1 j=1

rae A A, AL,A]-— COOTBETCTBEHHO KOOPAMHATbLI CepeauHbl Mons Ao-

Mycka 3aMbIKalOWEro M COCTaB/SOWEr0 3BEHbEB, OMPEAENsoTC MNo
dopmynam:

ACAA — ABAA _'Z-AHAA ,

rae AgA,, A, A,- COOTBETCTBEHHO BepXHee W HIKHee npe/esbHble

OTKJIOHEHWS! 3aMblKaloLLEro 3BeHa A, .
AA +A LA
AC Aj = % .
KoopauHaThl cepeanH Mnosei AoMyCcKOB COCTAB/SIOLLNX 3BEHLEB:
A A=A A=-80mm; A A =A_A =-60 Mkm;
A A, =0; A A, =-65 MKkm:
A A =-30 mkm.
KoopavHaTa cepeitHbl Mosis A0MyCKa 3aMbIKalOLLEro 3BeHa:

A A, = 300473 _ 1865 (miw).

CocraBnsietcs YpaBHEHUE pa3MepH017| uenu:
AL‘AA =Ac% +ACA7 +ACA8 - AcA&. - ALAZ - AcA3 - AcA4 -
_AL’A'J -

220



N3 ypasHeHmsi: 186,5=-80+(-65)+(-30)-(-80)-(-60)-(-60)-0- A_A,
onpeaensem
A, A =-186,5-80-65-30+80+60+60-0=-161,5 (MKM)

AgAs==-161,5+55 = -106,5 MkM, AyAs==-161,5-55 =216,5 (MKM).
Mpon3BoaMTCA MNpoBepKa NPaBWUbHOCTM pacyéTa pa3MepHOW Le-

A A, > i A, ZA A, L /mf(,ﬁ-Tf);
j=1 j=1 2 j=1

ALA, < Xm: A A, ZA A, L /nf(/lﬁ-Tf).
j=t i=1 2 i=1

300>-80-+(-65)+(-30)-(-80)-(-60)-(-60)-0+

nu:

+0,5x1,65% x %\/1602 x 2 +110% + 752 +130% +60% +120% x 2

=186,5+94,55=281,05 (MkM)
73<-80+(-65)+(-30)-(-80)-(-60)-(-60)-0 -

-0,5%1,65x (% V1607 x 2 +1107 + 757 +130° +60° + 1207 x 2) =

=186,5-94,55=91,95 (MKM).
MpoBepka BLINOMHAETCS, CNeA0oBaTeNbHO, pa3MepHas Liemnb paccyu-

TaHa NpaBW/bHO.
7.4.3. PaccuntaTb pa3MepHyto Lerb METOAOM perynnpoBaHus.

MeToa perynMpoBaH1s UCMOMb3yeTCs ANS BbICOKOTOUHbIX pa3Mep-
HbIX Lienen. PaccMoTpuM ero npuMeHeHue Ha rnpuMepe npe,qblﬂyu.teﬁ pa3-
MepHOﬁ uenun, B KOTOpOD’I MeHbLUEe HOMUHa/bHblE pa3Mepbl COCTaBNAOLLNX
3BeHbeB U A0MYCK 3aMblKatoLLlero 3BeHa.

Ucxoas n3 3aMKHYTOCTH pa3MepH017| Lenun, onpeaendroT HeyKa3aH-
HO€E 3Ha4YeHne COCTaBAOLWEro 3BEHa.

A=A+ A +A +—A A A - AL Ag
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Ap =0; A;=20 MM; A, =6 MM; Az =6 MM; A, =1,5 MM; As; =2 MM;
As =23 MM

A; =? MM; Ag=0,5 mm;

A;=A+ Ay + Az + Ay +As—As — Ag=20+6+6+1,5+0,5-2-23=9 (MM)

PaccunTbiBalOTCS NpeaenbHble 3Ha4YeHWs 3aMblKatoLLero 38eHa.

[ns knnMmaTnyeckoe ncnonHeHue Y3:
Anmin1=(45-20)((20+1,5+0,5)x11,4+(6+6)x11,2)-(23+9)x19-2x20)x10°®
=-6570%10° (Mm)
Apmina=(-50-20)((20+1,5+0,5)x11,4+(6+6)x11,2)-(23+9)x19-2x20)x 10"
6=18396x10° (MM) = 0,01 (MM) = 10 (MkMm)

3a BENNYMHY MMHUMaNbHO HeobXxoAMMOro MOHTaXKHOro 3a3opa
NpUHMMaeM 3HayeHue, Npu KOTOPOM BO3MOXHO 3aK/IMHUMBAHWE MeXaHW3-
Ma - Apmin. 10 MKM.,

Hanbonbluee 3Ha4eHWe MOHTaXXHOMO 3a30pa B 3aBMCMMOCTU OT Be-
NMYMHBI NponeTa Mexay ornopamu Bana: npu nponete MeHee 30 MM

Aimex =01 MM =100 mMkM. OnpenensioTcs [OMYCKM 3aMblKaloLLEro W

COCTaBNIAOWNX 3BEHLEB.
[Jonyck 3aMblkaroLlero 3seHa

TA, = A, — A

\ max \min =100 — 10 = 90 (MKkMm)

OnpepensoTca AOMYCKM M NpefenbHble OTKIOHEHUS Ha LUMPUHY
KOMEL, NOAWNNHUKOB — N0 120 MKM.

PacnpenensioT AOMYCK 3aMblKalOWEro 3BeHa Mexay COCTaBnsiio-
UMMM 3BEHbSIMM MO Crnocoby ofHOro KBanuTeTa (OAHOW CTEMEHWU TOYHO-
ctn). Mpy 6ONbILIOM YMCEe COCTaBNAIOWMX 3BEHLEB LienecoobpasHo npu-
MEHSITb TEOPETUKO-BEPOSITHOCTHLIN MEeToh pacyéta pasMepHOW Lenu.
OnpepensioT YnCNo eanHUL, JomnycKa:

OnpepensiloTca eavHuubl aonycka (Tabn. 7.2) ans Kaxaoro co-
CTaBnsoLero 3seHa (KpoMe NoALUIMMHUKOB):
i;=1,31 MkM; i4=0,55 MkM; i5=0,55 MkM; ig=1,31 MkM; i,=0,9 MKM;
ig=0,55 MKM.

KoadpdumumeHt pucka t=1,65, koahdUUNMEHT OTHOCUTENBHOrO pac-
cesiHUsl pa3MepoB A= % AN KpYNHOCEPUIMHOro NPOM3BOACTBA.

2
\/902 —1,652[§ 120° x 2]

1,65x %\/2 x1,31+0,9+0,55° x3

cp
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Mpy BbluMCNEHUWM NOA KOPHEM KBaApaTHbLIM MOfyyaeTcs oTpuvua-
TeflbHoe 3HayeHne. 3TO roBOpUT O TOM, YTO BECb AOMYCK 3aMblKaloLWEro
3BeHa MOrowWaeTcs AONycKaMu Ha NOAWMMHUKK KadveHus. CneposaTesb-
HO, TEOPETUKO-BEPOSITHOCTHLIA METOA pacyeTa pa3MepHOM Lienu He noa-
xoguT. MNpuMeHseM MeToa perynnpoBaHus.

Ha3HauvaloTcs gonycku Ha CcoCcTaBnsiowme 38eHbs No 12-My KBanu-
TeTy:

TA;=210 ™MkM; TA;=100 MkM; TA;=100 ™MkM; TAs=210 MKM;
TA;=150 MKkM;

TAg=100 MKM.

OnpepensioTca npefesnbHble OTKIOHEHUS COCTaBAAIOWMX 3BEHLEB.
Bce cocTaBnsitoliMe 3BEHbSI Pa3MEPHOMN Lienu AensT Ha OXBaTbiBalOLWWME,
OXBaTblBAeMble U OCTaslbHble pa3Mepbl. [115 0XBaTbIBAOWMX U OXBaTbIBa-
€MbIX pa3MepoB MNoNs AOMYCKOB HaMpaBAsalOTCa B MaTepuwan, Ans ocrasnb-
HbIX - pacnosnaraTcd CUMMETPUYHO.

OxBaTblBaeMble pasMepbl: A;, As, A;. NS HUX BepxHee npeaenbHoe
OTK/IOHeHWe paBHo 0, a HUXHee rnpeaensbHoe OTKIIOHEHWE paBHO AOMNYCKY
CO 3HAKOM «-»:

AgAi1= NsgAs= DgA;= 0; AyA;=-210 MKM; AyAc=-210 MKkM; AjA;=-150

MKM;

ApA;=-100 MKM,

OctanbHble pasmepbl A; ,As, AN KOTOPbIX BEPXHEe OTK/IOHEeHMe
PaBHO HWDKHEMY MO MOAY/IO U UMEKT NPOTUBOMOJIOXHbIE 3HaKW:

AgA4=50 MKM, ALA4=-50 MKM; AgAs=50 MKM, AjAs=-50 MKM.

Ag SBNSETCA KOMMEHCAaTOPOM W YBETMUYNBAIOLLUM 3BEHOM.

AyAg= A - DNgAs - DA + AjA+ AAE DA+ AjAL+ AfAs=

Amax
=100 -0-0 +(-210)+ (-120)+ (-120) +(-50) +(-50)=-450 (MkM)

DgAs= Anmin — DuAs — DvAs+ DA+ DpPot+ ApAst AgAst NgAs=
=10 — (-210)-— (-150) +0+0+0+50+50=470 (MKM).

OvanasoH perynupoBanus: V = NAgAg- AyAg =470 — (-450)=
=920 (MKM)
v 920

Yucno npoknagok n=_Y . 1=——+1=10,2~11.
p T +1 100

7.4.4. Pewntb obpaTHyl 3agady. CornacHO pasmepaM, npuse-
[JeHHbIM Ha 3CKM3e MexaHW3Ma, MoKa3aHHOM Ha pwc. 7.7, rapaHTMpoBaH-
HbI 3a30p MeXAay TOPLOM CTynuubl 3y64YaToro Koseca M MoBepXHOCTLIO
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Wwawbel AomkeH 6bITb Smin =Ly, Smax <4mm. OnpeaennTb HOMUHaMb-
HYIO0 BENNYMHY 3a30pa, ero A0MNycK U OTK/IOHEHMSL.

4103

7

- ——_ il

; E -0,4
é N |2
5610,8
64,5+0,8
Puc. 7.7. 3ckn3 mexaHusma
CocTaBnsieTca pasmepHas Uenb (puc.7.8):
— —
Bl R BX R B4 | B3
1" 1" 1"
—
B,

A

Puc. 7.8. CxeMa pa3MepHoit Lienu
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CBoasaTcs B Tabn. 7.8 AaHHbIE MO 3BEHbAM pa3MepHON Lienu.

Tabnuua 7.8.
McxoaHble AaHHbIe MO 3BEHbSIM pa3MepHOit Lenu
3BeHbA HoMuHanbHble BepxHee oT- HwxHee oT- [Honyck
pa3sMepHoi pasmepbl KJTOHEHWE KJTOHEHWE TBj
Lernu 3BEHbEB, MM As Bj , MM Ai Bj , MM -
_ 56 +0,8 -0,8 1,6
B1
~ 64,5 +0,3 -0,3 0,6
B2
_ 2,5 -0,4 -0,6 0,2
B3
_ 4 +0,3 -0,3 0,6
B4

m n
BZ:Zgj—Zgj=64,5—(56+2,5+4)=2(w)
j=1  j=1

TBz="3, T8 j=16+0,6+0,2+06=3(wu)
=1

m _— n
AsBy= TAsBj— TAiBj=03-(-08-06-03)=2(un)

j=1

j=1

m . n
AiBy = _ZAi Bj— _ZASBj_=—0,3—(0,8—0,4+0,3):—1(MM)

j=1

j=1

TBx =AsBy—AjBy =2—(=1) =3(m).
7.5. 3apauvm Ans CaMOCTOSITE/IbHOrO pelleHust
3apava 7.5.1. OnpegenuTe BMA pasMepHon Lenu (puc. 7.9). Co-
CTaBbTE CXeMy pa3MepHol uenu. O603HaubTe YBEMUYMBAIOLIME U YMEHb-

warowme 38eHbsl. CocTaBbTE YPaBHEHUE pa3MEpHON Lieny Ansi HOMMHaIb-
HbIX pa3MepOB 3BEHLEB.
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R

As
Ai N .
Ar i !
a)
— A, A A,
e
Ag
6) B)
A Ay
~~ 4
~ Al

|y

“
— A2 Az
iy
As Ag

e
r) a)

Puc. 7.9. Buabl pa3mepHbIx Lenen (Hauano)
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Puc. 7.9. NpopomxkenHne
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Puc. 7.9. MNpoponxexune
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Az | Arl | As
As _
{
X)
7= 3 Ay Ay
N Az Aj -'qd
F—Ji= i
g ;?’.f/'f'./_f
L~ :E
’f
V777777 A N
4)

Puc. 7.9. MNpoponxexune
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Puc. 7.9. OkoHuyaHne
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3apgaya 7.5.2. Pacripegenute [OMyCK 3aMblKalowero 3BeHa
(Tabn. 7.9) mMexay COCTaBNAOWMMK 3BEHBSIMU MO CNOCOBY paBHbIX AOMYC-
KOB MpW pacyeTe METOAOM NOJSHON B3aMMO3aMeEHSIEMOCTH.

Tabnuua 7.9
MHdbopMaumsi 0 pasMepHoii Lienu
BapuaHT 1 2 3 4 5 6 7 8 9 10
HoMUWHanbHbIN 18 5 3 1 4 10 6 30 3 8

pasMep 3aMbl-
KaloLIEro 38eHa

[Jonyck 3ambl- IT6 | IT9 IT7 | IT10 IT12 IT8 | IT11 | IT8 | IT10 | IT12
KatoLLlero 3BeHa
no KBaUTETY

° yBenmuun- 1 3 3 3 5 2 4 2 6 4
@ mf BaOLWMX M

O Q

o]

I3

5 @ ymeHbwa- | 2 2 | 3 4 4 4 6 3 2 6
* oKX N

3apava 7.5.3. Pacnpegenute [onyck 3aMblkalollero 3BeHa

(Tabn. 7.10) mexay COCTaBASAIOWMMMK 3BEHbSIMW MO CNOCOBY paBHbIX AO-
MyCcKOB MpW pacyeTe TEOPETUKO-BEPOSTHOCTHBIM METOLOM.

Tabnuua 7.10

NHdopMaumst 0 pa3sMepHON Lenu
2 3 4

BapuaHt 1 5 6 7 8 9 10
o Bep 350 180 | 200 | 100 |300| 450 | 270 | -42 | -180 | 500
L5 | xHe
4
035 8P| HM -20 -140 | 50 | -250 | 8 12 | -30 | -182| -400 | -200
TSI XH
o = @
Co®” e
MpoLEHT pucka 10 1 3 5 |o1/0,27] 32| 10 [0,05]|0,01
Tvn npou3soa- g L g L g, g . L gy L8y
= o T T o o =
crea 8 8 |ZZ|Sy |8 |Sy|EZ|8 [E= |23
S |$% [55(ET |8 |37 (55|88 |5536
& |EZ|BE(F (B (§ |EE|e |BE|E:
° yBenu- 3 4 2 4 3 1 4 3 5 2
g%‘} yuBato-
g 3| wuxm
S 3| ymen- 4 5 4] 4 2] 5 [2]3] 2] 4
N ITETITI
n
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3apava 7.5.4. Pacnpepenute [OOMyck 3aMblkatowlero 3BeHa
(Tabn. 7.11) Mexay CoOCTaBNAOWMMM 3BEHBSIMM MO CNOCOBY OAHOMO KBa-
nuTeTa NpU pacyeTe METOAOM MOJHONM B3aMMO3aMEHSIEMOCTMU.
Tabnuua 7.11

MHdopMaums 0 pasMepHol Lenwu
1

BapuaHT 2 3 4 5 6 7 8 9 10
® HOMWHanb- 18 6 30 1 10 28 50 4 2 3
g ° HbIA pas-
2 ] Mep, MM
£™| ponyckno | IT7 | IT8 |IT10 | IT6é |IT11|IT12| IT9 | IT8 |IT10|IT12
a KBaUTETY
HomuHanbHble pa3- | 80 | 30 | 250 | 30 | 100 2 100 | 12 | 50 | 30
Mepbl COCTaBNSIO- 170 | 70 30 6 20 60 | 150 | 28 18 18
LLMX 3BEHbEB, MM 52 | 16 | 120 | 10 | 50 4 | 180 | 6 6 10
94 | 35 | 40 | 18 6 10 | 12 | 18 | 30 | 20
86 | 43 | 90 7 54 | 20 8 12 | 30 | 15
3apava 7.5.5. Pacnpepgenute pgonyck 3aMblkatowlero 3BeHa

(Tabn. 7.12) Mexay COCTaBAAOWMMM 3BEHbSMWU MO CNOCO6y OAHOro KBa-

JINTETA NpU pacHETE TEOPETUKO-BEPOATHOCTHBIM METOAOM.

MHbopMaumst 0 pasMepHon Lenm

Tabnuua 7.12

BapuaHT 1 2 3 4 5 6 7 8 9 10
. HOMMHanbHbIN | 18 6 30 1 10 | 28 | 50 4 2 3
$ g| pasmep, MM
s g [OMnycK no IT7 | IT8 |IT10| IT6 |IT11 |IT12| IT9 | IT8 |IT10 |IT12
A KBanuTeTy
HomuHanbHble pasme-| 80 30 | 250 | 30 | 100 2 100 | 12 50 | 30
pbl cocTasnstowmx | 170 | 70 30 6 20 60 | 150 | 28 18 18
3BEHLEB, MM 52 16 | 120 | 10 | 50 4 180 | 6 6 10
94 | 35 | 40 18 6 10 12 18 | 30 | 20
86 | 43 | 90 7 54 | 20 8 12 | 30 15
MpoueHT pucka 1 5 10,27 ] 10 32 3 0,1 {001] 10 5
Twun Nnpon3BoACTBa o . o
12 |8 e28 |2 883,28
S Z Z5 E°§ 3 9 I 99 = 8
o} I g3 ad © o} c’3 23 o}
) = g 29 © ) aq c = o
= q:_)[ O o = = I~ qz_, 3 =

ConocTtaBbTe MOMAYYEHHbIE AOMYCKM COCTaBSIOWMX 3BEHbEB C

pe3y/nbTaTaMu pacyeTa aHasIorMyHbIX BapuaHToB B 3adade 7.4.4.
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3apaya 7.5.6. Pacnpepenute [onyck 3aMblkatowlero 3BeHa
(Tabn. 7.13) mMexay COCTaBNSHOWMMM 3BEHBbSIMM MO COCOBY MOMbLITOK Mpu
pacyeTe pa3MepHoi uenu (puc. 7.10) METOAOM MOJSIHOM B3aMMO3aMeHsie-

MOCTU.
A2
— o
Puc. 7.10. PasmepHas uenb
Tabnuua 7.13.
MHdopMaums 0 pasMepHon Lenm
BapwuaHT 1 2 3 4 5 6 7 8 9 10
TAy, MkM | 150 | 80 | 300 | 600 | 280 | 120 | 500 | 100 | 450 | 700
. Al | 31 | 58| 65 | 180 | 70 18 | 280 | 25 | 120 | 300
m
8 [m| 4 1 3 6 2 1 4 1 4 6
-
T A3 | 25 | 20 | 32 | 100 | 50 10 | 140 | 14 64 | 160
= g
‘é% A4 | 15 | 40 | 44 95 25 11 | 147 | 14 64 | 156
=
2 [A5 | 5 1 6 6 2 2 4 2 2 8

3agava 7.5.7. PaccumTaiiTe pasMepHylo LEMb, MPeACTaB/IEHHYIO
Ha puc.7.10 u B Tabn. 7.13, METOAOM MOSHOM B3aMMO3aMEHSIEMOCTH, YUn-
TbiBasA, YTO MnpefenbHble OTKIOHEHMS 3aMblKaloWwero 3BeHa NpUHUMaoT

3HaueHusl, yKasaHHble B Tabn. 7.14.
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Tabnuua 7.14.

MNpenenbHble OTKIIOHEHUS 3aMblKaloLWEro 3BeHa

BapuaHT 1 2 3 4 5 6 7 8 9 10
BepxHee, MkM | +200 | +86 | +270 | -200 | +270 | +124 | +400 | +108 | +390 | +550
HwxHee, Mmkm | +50 | +6 | -30 |-800| -10 +4 | -100 | +8 -60 | -150

3apava 7.5.8. PaccuuTaliTe pasMepHylo Lenb, CXemMa KOTOpOW
npeacrasneHa Ha puc. 7.10 MeToaoM perynupoBaHus, UCNONb3ys Ucxoa-

Hble AaHHble Tabn. 7.13 n 7.14.

3agava 7.5.9. PaccumTaitTe pasMepHylo LEenb, NPeacTaB/EHHYIO
Ha puc.7.10 TeopeTuKo-BEPOSATHOCTHBIM METOAOM, UCMOJb3ysl UCXOAHbBIE
JaHHble Tabn. 7.13 n 7.14, a Takxke Tabn. 7.15.

TpeboBaHusa K NpON3BOACTBY

Tabnuua 7.15.

BapuaHT 1 2 3 4 5 6 7 8 9 10
MpoueHT 5 10 0.1 0,5 0,27 5 0,05 10 2 3
puvcka
Tun npous-

Q (] (] [ (] (] [ (] [

Boactea | £ 2 2 g g |8 2 2 |8
= [0} X X = = = = = =
= o = = = = = = = s
g 18 | 1T 18 T /% |2 |8 |8
8 Q Q Q Q Q (0] Q (] (@]
le) o] o] o] le) Q Q le) o le)
I © o o I o o T [} T
= = = = = = = c < c
) ) ) & 3 |g z |z |3
Q‘ = = % = = % = %

3apaya 7.5.10. ConocraBbTe A0OMYCKM Ha COCTaBASOWME 3BEHDbS,
nony4eHHole crnocobamn paBHbIX [AOMYCKOB WM OAHOrO KBanuTeTa, ANs
pasMepHbIX Lienei, NpuBeaeHHbIX B Tabn. 7.16 n 7.17.
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3afaHne K pacyeTy pasMepHom Lenm

Tabnuua 7.16

PasmepHas Lenb i Ay
- _ i -
A2 A3
ey
BapuaHT 1 2 3 4 5 6 7 8 9 10
MpenenbHble | §
OTK/IOHEHUS >I!:<l +100| -35 | -180 |+120| -10 +50 |+300{ +80 |+500| +720
3aMblkalolle- | @
ro 3BeHa, MKM
®
§ -50 | -250 | -600 | -20 | 180 | -250 0 -320 | +150| -30
I
A 55 160 400 48 60 80 250 | 350 120 250
Homu-
HanbHble 77" 40 | 30 | 50 | 8 | 4 12 [22] 40 | 6 18
pasmepei,
MM
A3 15 30 50 8 4 16 22 40 6 18
MpoueHT Hpaka 0,5 5 10 32 10,27 3 2 10 5 3
Tvin npou3soa-
cTBa
[0 [0} [0 [0} [0 [0} [0} [0} (V] (V]
I |2 |2 |22 |2 |£/18 |2 |32
s S s S s S S| S s s
a s a s a s s S a a
Q aQ Q aQ ) aQ Q| o ) )
Q 9 Q 9 Q 9 9 9 ] Q
o] S o] S o] bt bt bt o] o]
L 4 I 4 B M M < I I
5= | B = |8 | 5|8 2| & 5 | 5
o o o o o
< = < = < = = = < <
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Tabnwuua 7.17.

3afaHve K pacyeTy pasMepHom Lenu

Ay
PasmepHas uenb
) [N e
i
AJ Aq.
BapuaHT 1 2 3 6 7 8 9 10
MpenencHble +100 | -35 | -180 +50 (+300| +80 [+500( +720
OTKIOHEHWUS! §
3amblkatowe- | X
ro 3seHa, Mkm|
o -50 |-250| -600 | -20 | 180 | -250 | O |[-320(+150 -30

z

X

s

I
Homu- A; | 100 [190| 600 | 54 | 60 | 120 | 250|350 | 120 300
HasbHble A, 10 30 50 8 4 12 22 | 40 6 18
pasmepbl, MM A, | 30 | 50 | 200 | 18 | 30 | 50 | 50 | 100 | 80 150
A | 10 30 50 8 12 22 | 40 | 6 18
MpoueHT Hpaka 0,5 5 10 32 |0,27 3 2 10| 5 3

Tun Nnpou3BoACTBa

KpynHoce-
puiiHoe

Mesnkoce-
puiiHoe

KpynHoce-
puiiHoe

Mesnkoce-
puiiHoe

KpynHoce-
puiiHoe
Mesnkoce-
puiiHoe
Mesnkoce-
puiiHoe
MesnKoce-
puitHoe
KpynHoce-
puiiHoe

KpynHoce-

puitHoe
KpynHoce-
puiiHoe

3agaya 7.5.11. PelieHneM o6paTHOM 3agayn pasMepHoi Lenwu
(puc. 7.11) MeTOAOM MOSIHOM B3aMMO3AMEHSIEMOCTU OMpeaenuTe roa-
HOCTb 3aMbIKaloLLEero 3BeHa.

Az

|
2l
b

\,
\
\

|
\T‘?
Ard

N\

[N
N\

Puc. 7.11. Pa3mepHas Lenb
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MapaMeTpbl 3BEHLEB Pa3MEPHOI Lienu

Tabnuua 7.18

BapuwaHT 1 2 3 4 5 6 7 8 9 10
Aonycku IT10 | IT8 |ITi2|IT7 | IT9 |IT11 |IT14 |ITi0| IT12 |IT9
no KBajMTeTy
A | 50 20 | 18 |60 | 35| 30 | 28 | 80 | 44 |38
HomuHansHbie | A | 70 | 255 | 23 | 70 | 48 | 37 | 32 | 104 | 55,5 [40,5
pasMepbl, MM
As | 18 5 4 | 8 |12| 6 3 12| 10 |2
[LelncTBuTenb-
Hbl1 pasmep, | Aa 2 0,5 1 2 1 1 1 4 1,5 (0,5
MM

3apjava 7.5.12. PelleHreM obpaTHON 3aiaun pa3MepHoi Lenu no
JaHHbIM 3agaun 7.5.11 TeopeTuKo-BEpOSTHOCTHBIM METOAOM OrnpeaenuTe
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