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MEXI'OCYJIAPCTBEHHBI CTAHJIAPT

l'ocymapcTBeHHas cucteMa 00ecedeH s €ANHCTBA H3MEPEHHH.
W3mepenne pacxosa v KOJIMUYECTBA KUIKOCTEH M Ta30B METOIOM TIEPEMEHHOTO TIepenaia JaBICHUS

JAUADPPAI'MBI, COILJIA CA 1932 1 TPYBbI BEHTYPH, YCTAHOBJIEHHBIE B
3ATTIOJIHEHHBIX TPYBOITPOBOJAX KPYI'JIOT'O CEYEHUSA
Texunuyeckue ycjaoBus

State system for ensuring the uniformity of measurements.
Measurement of liquids and gases flow rate and quantity by differential pressure method.
Orifice plates, nozzles ISA 1932 and Venturi tubes inserted in circular cross-section filled conduits.
Specifications
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1 OBJIACTb IPUMEHEHMNSA

1.1 Hacrosimuii crangapT pacupocTpaHseTcs Ha W3MEPEHHE pacxojia M KOJIMYECTBA JKUAKOCTEH 1
ra3oB (ayee - cpeja) METOJIOM INEPEMEHHOTO Iepernasa AaBICHHs C MCIOJIB30BAaHUEM CTaHIAPTHBIX
CyXalomux ycTpoicTs (nasee - CY) B kKauecTBe MEPBUYHBIX H3MEPUTENBHBIX IPeoOpa3oBaTeei.

1.2 CtarmapT pacrpocTpaHsIeTcs Ha U3MEPEHNE pacxo/ia U KOJIMIEeCTBA TEKYIUX CPe:

- CTAI[IOHAPHBIX WM MEIJICHHO U3MEHSIOIINXCSI BO BPEMEHH;

- CKOPOCTh KOTOPBIX B oTBepcTuH CY MEHBIIE CKOPOCTH PACIPOCTPAHEHUS 3ByKa B HUX;

- HaxOSIIIUXCS B OAHOM (aze;

- TypOYJIEHTHBIX TIOTOKOB IIPH unciax PeitHombaca ot 3,2-10° 1o 10°,

1.3 Cranpapt ycTaHaBIHBaeT TpeOOBAHUS K TEOMETPHUECKUM pa3MepaM M yCIOBUSAM MPUMEHEHHS
CY (amadparm, comen MCA 1932, tpy0 BenTypu), ycTaHOBIEHHBIX B TPYOOIPOBOJAX KpPYIJIOTO
CEUEHUS], [TOJTHOCTHIO 3all0JIHEHHBIX CPENIOH.

1.4 Cranpmapt ycraHaBiuBaeT TpeOOBaHMs K Iapamerpam H ycioBusM npumenenus CY, s
KOTOPBIX KO3((HULNEHTHI HCTeUeHNUs ObIIIM ONPEAEIeHbl SKCIEPUMEHTAIBHO.

1.5 CranaapT COOTBETCTBYET MEXIyHApOAHbIM cTanfaprtam [1], [2], [3], [4].

2 HOPMATHUBHBIE CCBUIKHA

B HacTosimem cTaHaapTe UCHOIb30BaHbI CCHIUIKHM Ha CIEAYIOIINE CTAHAAPTHI:

I'OCT 8.563.2-97 I'CHU. Usmepenue pacxoia M KOIMYECTBA KUIKOCTEH W Ta30B METOIOM
MEPEeMEHHOT0 TIepenasja aBicHUs. MeToIMKa BBIMOJHEHUS] W3MEPEHUI C IMOMOIIBIO CY)KAIOIIUX
YCTPOICTB

I'OCT 2939-63 I'a3bl. YcimoBus Jist ONpeeiicH st 00beMa

I'OCT 14249-89 (CT C3B 1040-88, CT C3B 1041-88) Cocyns! u annapatsl. HopMsl 1 METOMBI
pacdera Ha IIPOYHOCTb

I'OCT 15528-86 CpencrtBa n3MepeHnii pacxoja, o0beMa MM Macchl MPOTEKAIOIINX JKHJIKOCTH H
ra3a. TepMUHBI U OTIpeIeNICHNs

I'OCT 24856-81 (CT C3B 1572-79, UCO 6552-80) Apmatypa TpyOOIIpOBOAHAS MPOMBIIICHHAS.
TepMHHBI U ONpEaEIICHUs

I'OCT 30319.0-96 T"a3 mpuponusiii. MeTozp! pacdera pusudeckux cBOHCTB. OOIIIE TOT0KECHHUS

I'OCT 30319.1-96 T'a3 mpupomusiii. Metonpl pacuera (GU3MYECKHX CBOWCTB. OrmpeneneHre
(hu3MUECKUX CBOWCTB MPUPOJHOTO ra3a, €ro0 KOMIIOHEHTOB U MPOJYKTOB €T0 IePepadoTKH

I'OCT 30319.2-96 T'a3 mnpupomubiii. Metombl pacuera (GU3MYECKUX CBOWMCTB. OrmpeneieHue
K03 HUIIIeHTa CKUMAEMOCTH

I'OCT 30319.3-96 T'a3z mnpupomubiii. Metombl pacuera (U3UYECKUX CBOWCTB. OmpeneieHue
(hU3NUECKUX CBOWCTB MO YPABHEHUIO COCTOSIHUS

3 TEPMHHBI U OIIPEJEJIEHUA

TepmuHbI, UCTIONb3yeMble B cTanaapte, cooTBeTcTBytoT [4] 1 TOCT 15528.

3.1 UsmepeHus naBieHUS U IIeperafa qaBICHHS

3.1.1 OrtBepctue mis oTOOpa MdaBICHUS - KPYIJIOE OTBEPCTHE B CTEHKE H3MEPUTEIHHOTO
TpybomnpoBoa (manee - UT) mm xopmyca kamepsr CY, ciyskaiee IS Iepeadn JaBJIeHHS K CPEICTBY
n3mepenuii. OTBepcTre U1 0TOOpa AaBiieHus1 pacmnoiaratoT Ha Bxoae CVY (manee - mepea CY) u Ha
Beixoze CV (manee - 3a CVY).

3.1.2 JlaBnenue cpeasl B UT - naBneHue, U3MEpEeHHOE B MECTE PACIHOJOXKEHUS OTBEPCTUS IS
orbopa nasnenus nepen CY.

3.1.3 Ilepenan naBnenuss Ha CY - pa3HOCTh MEXJIy CTaTHUYECKHMH TaBJICHUSIMH CpEHbI,
M3MEpPEHHBIMH Yepe3 OTBepcTHs s oTOopa naBiieHus repex u 3a CY, eciim OHM pacHoJIOKEHbI Ha
onHoil Beicote. Ecnm oTBepcTust 1 0TOOpa IaBlICHMSI PAcIOiOXKEHBI Ha Pa3HBIX BBICOTAaX, TO
YUUTHIBAIOT M CTaTHYECKOE JaBJICHHE, OOYCIIOBJICHHOE pPa3HOCTHIO BBICOT DACIIOJNOXKEHUS ITHX
OTBEPCTUH.

3.2 CranmapTHBIE CYXKAIOIIHE YCTPOUCTBA

3.2.1 Oteepcrue wim ropnoBuHa CY - kpyrioe orBepctre B CY, HMerolee MHHUMAIBEHOE
rnonepevyHoe ceueHue, coocuoe UT.

3.2.2 CranpaprHas nuadparma (majiee - auadparma) - ITUCK C KPYIJIBIM OTBEPCTHEM, WMEIOLIHN
OCTPYIO IPSMOYTOJIEHYIO BXOJHYIO KPOMKY.



3.2.3 Comno UCA 1932 - CVY ¢ kpyribiM OTBEPCTHEM, UMEIOIEe HA BXOE IMJIABHO CY>KaIOIIUNCS
yuacTok ¢ mnpoduieM, 00pa3oBaHHBIM JIByMsl CONPSATAIOIIMMUCS JyraMH, IepexOsIuid B
IMJIMHAPUYECKUN Y4acCTOK Ha BBIXOJIE, HA3bIBAEMBIH «TOPIIOBHHOMY.

3.2.4 Pacxonomepnasi TpyOa Benrypu (nanee - tpy6a Bentypu) - CY ¢ KpyriibIM OTBEpCTHEM,
MMelollee Ha BXOJe KOHWYECKHH Cy)KaloMMiicsa y4acTOK, MepeXoIsIiuil B UIMHAPHYECKUN yIacTOK,
COCIITHEHHBIN Ha BBIXOJIE C PACIIUPSIONMIEHCS KOHUIECKOH 9acThI0, Ha3bIBaeMOi «auddy30pom».

Comuto Bertypu - Tpy6a BeHTypH ¢ cy)aromumcst BXOJHBIM yaacTkoM B Buae coruta MCA 1932.

3.2.5 OrHocutensHBI muamerp otBepctuss CY - OTHONIEHHE JUaMeTpa OTBepcTHs (Wid
ropsioBuHb) CY & BHyTpeHHemy nuametpy UT nepex CY mpu paboueii TeMnepaType cpesl
B=d/D. 3.HY

" Tlepeyen» M TOSICHEHHS YCIOBHBIX OGO3HAYCHHI MMAPAMETPOB, HCIIONB3YEeMBIX B pasiene 3,
MIPUBEJICHBI B pa3ziesie 4 HaCTOAIIero CTaHaapTa.

OTHOCUTENBHBIA JJMaMeTp OTBEPCTUS (MM TOPJIOBUHBI) TpyObl BeHTypu - oTHOIIEHHE auamerpa
TOPJIOBHHEI K JHUAMETPY BXOJHOTO IFIMHIPHYCCKOTO y4acTKa B CEUYCHUH, MPOXOAANIEM Yepe3 OCH
OTBepCTHH Ut oTOOpa nasienus nepex CV.

OtHocurenbHas mwiomans CY - oTHocuTenbHbI nuamerp oTBepetus CY, BO3BeIEHHBIN B KBaIpar.

3.3 [NapameTpsl mOTOKA

3.3.1 Pacxon cpensl (mamee - pacxon) - KOJHMYECTBO CPEIbl, MPOTEKAOMICH Yepe3 OTBEPCTHE WIIH
ropiioBuHy CY B €IMHUITY BpEeMEHH.

MaccoBbIif pacxoa BBIPaKAIOT MAacCOW CpeAbl B EIUHUILYy BpPEMEHH, OOBEMHBIM pacxof IpH
pabovMX yCIOBUSIX U3MEPEHHH - JICHCTBUTEIBHBIM 00BEMOM CpPEJIbl B €IUHHUILY BPEMEHH, CTaH/IapTHBIHA
00BEMHBIH Pacxo]l - NPUBEJICHHBIM K CTAaHJAPTHBIM YCIOBHSM B COOTBETCTBUU ¢ TpeboBanusiMu ['OCT
2939 00beMOM cpelibl B €IMHUILY BPEMEHH.

3.3.2 Yucno Pelinonbaca xapakTepu3yeT OTHOIIEHUE CHIIBI MHEPIIUH K CHUJIE BA3KOCTU MOTOKA

Re_UDP _ 244, _244.p. _ 390
y7i muD  muD  muD

3.3.3 Iloka3arenb H30IHTPONUH (aaMadaThl) SIBISIETCS TEPMOAMHAMHUYCCKOW XapaKTePHCTHKOM
MOTOKA CXKUMAEMBIX Cpell, OTOOpakarolleld TEePMOIMHAMHUYECKAN MPOIecC, MPOUCXOASMIUNA 0e3
TEII000MEHa ¢ OKpyKaromiei cpenoii. IlokazaTens H30PHTPOITUH PaBEH OTHOIIECHHIO OTHOCHUTEIFHOTO
HN3MCEHCHUA NaBJICHUA K COOTBETCTBYIOIIEMY OTHOCHUTCIIbBHOMY U3MCHCHUIO INIOTHOCTU IIPH 06paTl/IMOM
ananadaTuIeckoM (M303HTPOIMYECKOM) MPOIECCe.

IIJ'IH rasoB M MmapoB BMCCTO IIOKa3aTe/isi MU30OHTPOIHNU MOTYT 6I)ITb HUCIIOJIb30BAaHbI 3HAYCHUA
OTHOIIEHUH YJENbHBIX TEIUIOEMKOCTEH IIPU IOCTOSIHHBIX JaBJICHWHM M 00BbeMe B Cilydae, €ciu
OTCYTCTBYIOT O(MIHAIIbHBIE JaHHBIE O 3HAUYCHUSX K .

3.3.4 Koa(puuuneHT rucreyeHuns - OTHOIICHHE JISHCTBUTEIILHOTO 3HAYEHHS PAacxo/ia XHUIKOCTH K €To
TEOPETHYECKOMY 3HAUCHHIO. OKCIEPHUMEHTANFHO KOA(PQUIMEHT WCTCUCHUS ONPEACISIIOT Ha
HEC)KMMAEMOM cpeJie 110 N3MEPEHHBIM 3HAYECHUSM ¢, O, Ap, d 1 D 13 ypaBHEHUS

__4,0-89"
(z/&)d*(2App)"*

B obmem cirydae koaddummeHT ucredeHus 3aBucart oT tima CY (oTepu YHepTuu Ha HEM), MecTa
PAacIIoIOKEHHsI OTBEPCTHH U1 0TOOpa IaBJICHUS, OT OTHOCHUTENFHOTO auaMerpa oreepctus CY, uncna
PeitHonb/ICca, HEPABHOMEPHOCTH PACIPENCICHHUS] CKOPOCTEH IO CEYEeHHIO (BBI3BAHHOHW MECTHBIMHU
COINPOTHBIICHUSMH W LIEPOXOBATOCTBIO TPYOOIPOBOJA), OCTPOTHI BXOIHOM KpoMmkH (y auadparm) u
T.J.

Jnst reomerpuuecku monoOHbIXx CY W npu THAPOJMHAMHYECKOM IOJIOOMH ITOTOKOB CpPEIbI
3Ha4yeHus C OJMHAKOBBI.

I'eomerpuueckoe mogobue pasznuunbsix CY XapakTepu3ylOT PaBeHCTBOM OTHOIICHWH OIHUX M TeX
ke reoMeTpudeckux pasmepos CVY k nquamerpy UT.

lMuaponrHamMuygeckoe moo0He MMOTOKOB (HE3aBUCHUMO OT POJia CPENIbl) XapaKTepU3yIOT PaBEHCTBOM
gucen PeliHonbaca.

[IpuBenennsie B pa3genax 8, 9 u 10 ypaBHeHHs Ans ompeneseHUs KOA3((OUIMEHTOB HCTCUCHHS
NPEJICTaBISIIOT COOOM  ypaBHEHUs AaIlpPOKCUMALMM OSKCIIEPUMEHTABHBIX JaHHbIX. 3HadeHus C,
paccunTaHHBIE MO YypaBHEHHMsM ammpokcumanuu g CY  pa3snuyHbIX THUIOB, MPHUBEICHB B
npuitokeHny A (tabmmubl A.1, A.13).

3.3.5 ®opmymna (3.3) gaet pa3nudHbIC 3HAYCHUS KOIPPHUIIMESHTOB UCTCUCHUS JJIs1 HEC)KUMACMBIX U
C)KUMAaeMBbIX Cpel.

(3.2)

(3.3)



KoadduimeHt, yuuThIBalONmMiA H303HTPONUYECKOe pacmmpenne rasa 3a CVY, Ha3bIBalOT
KO3((OULMEHTOM pacUIMPEeHUs. DKCIEPUMEHTAIBHO KO3(D(UIMEHT pacIIMpeHusl ONpenessioT Ha
C)KMMaeMOH cpeJie 110 U3MEPEHHBIM 3HAUYEHHSIM ¢, P, Ap, d M D, a Taxxke 1o n3BecTHOMY 3HaueHuto C
U3 ypaBHEHUS

_ q,0-p9)"
C(z/4)d*(2App)"*

Koa¢p¢puunent pacmmpenuns 3aBUCUT OT OTHOILICHUS Iepenaja JaBjeHUs K JaBJICHUIO Ha BXOJE B
CV, mokazatens n3osHTponuy, Tuna CY 1 OTHOCHTENBHOTO quameTrpa orBepetus CVY.

Koadduument pacmmpenns paBeH eqUHHUIE I HECKUMAEMOW CpeIbl W MEHBIIC eIWHUIIBI IS
C)KUMaeMOMU Cpeibl.

[IpuBenennsie B pasmenax 8, 9 m 10 ypaBHEHHS, IO KOTOPBIM ONIPEAEISIOT K03(UITMEeHTHI
pacuImpeHust, MPEeACTaBIAIOT co00il as auadparM pe3yabTaT ammpoOKCHMAlUU SKCIEPUMEHTATBHBIX
JaHHbIX, a JJId COIICJI - PE3YJIbTAaT PCIICHUA YPaBHCHMS, BHIBEACHHOTO 13 o61uer0 YpaBHCHUSA SHEPTHUU
MOTOKa B CJIydae W309HTPOIMHHOTO Ipoliecca.

PaccunTanHbIe 11O 3TUM ypaBHEHHSAM 3HAYEHUS €, MPUBEIEHBI B MPIIIOKEHUH A (Tabmuisl A.14,
A.15).

3.4 TlapaMeTpbl IEPOXOBATOCTH

[MTapametp mepoxoBarocT Ra - cpeqHee apupMeTHieckoe U3 abCOMIOTHBIX 3HAYEHUH pacCTOSTHUN
MEXy JII000H TOukoH mpoduist U cpeqHel NuHUEH B mpenenax 6a3oBoil mmHbL. CpemHss JIUHUA -
JIMHUS, TIPOBEJICHHAS TaK, YTO B Ipejesiax 0a30BOM JIMHBI CpelHee KBaJpaTH4ecKOe OTKIOHEHHE
TPOGUIS 0 STOU JIMHUN MUHIMAJIBHO.

3HaYCHUS HTOTO ITapaMeTpa MOTYT OBITh H3MEPEHBI C IOMOIIBIO BBIITYCKAEMOW MPOMBIILICHHOCTEIO
anmnapatypsl (Hanpumep, Tpo(UIOMETPOB MK 00pa3IOB ILIEPOXOBATOCTH).

[llepoxoBarocTs TpyOONIPOBOAA MPH ONpENeIeHNH ee BIUSHHUA Ha Kod3(duiuent ucreuenus CY
OIICHMBAIOT 10 SKBHUBAJICHTHON INEPOXOBATOCTH R,,. 3HAYCHHS HKBUBAJIECHTHOH IIEPOXOBATOCTH
OMpeNeysioT W3 TaONM4YHBIX JaHHBIX (mpwioxkenue b, Tabmuna b.1) wim 3KcepuMEHTaIbHO
(npunoxxenue B).

(3.4)

4 OBO3HAYEHMUMS

4.1 O6o3HayeHHs TApPaMETPOB
OCHOBHBIE YCIOBHBIE 0003HAYCHUS ITApaMETPOB IIPHUBEACHBI B Tabmie 1

Tabnumna 1 - YcmoBHBIE 0003HAYEHUS TapaMETPOB

Pa3zmepHOCTB:
M - Macca; Ennnuna
VcnoBHoe ; .
06O3HAUCHIC HaunmeHnoBanue napamerpa L - nuHa; (husndeckoit
T - Bpems; BEJIMYNHBI
0 - remnepatypa
C Koadhpunment ucreuenus BbespasmepHas -
BEJINYMHA
C. Koadpunumenr wucreueHusi, paccUUTaHHbIA INIpH BbespaszmepHnas -
qucie Peitnosnbca, cTpeMsILeMcst K BEJINYMHA
0ECKOHEUYHOCTH
d Juamerp otBepctuss unu ropiaosuHel CVY mpu L M
paboueii Temmeparype cpensl
dyy Juamerp otBepctuss winu ropiuoBuHel CY mpu L M
temnepatype 20 °C
D Buytpennnit nuamerp UT nHa Bxome B CY wim L M
BXO/IHOTO MITHHIPHYECKOTO ydJacTka
KIaccudeckoi TpyOsl Bentypm mpum paboueit
TEMIIEPaType Cpeibl
Dy Buytpennnii nuamerp UT nHa Bxome B CY wm L M
BXOJHOTO IMJIMHIPUYECKOTO YyYacTKa TPYyOBI
Bentypu npu temmeparype 20 °C
E Koadpunment ckopoctu Bxoaa BbespaszmepHnas -
BCJIMYHUHA
K, [NonpaBoyHblid KO(QQUIMEHT Ha NPUTYIJICHUE Bespaszmepnas -




Pa3mepHOCTSB:

M - macca; Ennnuna
VcnoBHoe . .
0603HAUCHE HaumenoBanue napamerpa L - nnuna; (huzngeckoit
T - Bpems; BEJIMYMHBI
0 - Temmnepatypa
BXOJ/IHOW KPOMKH OTBEpCTHUS JradparMel BEJIMYMHA
Ky [MompaBoynblii KO3 UIEHT HAa HIEPOXOBATOCTDH Bbespaszmepnas -
BHyTpeHHel nosepxHoctu UT BEJIMYMHA
Kge INonpaBounskIit K03 punneHT Ha 4HCIIO Bespaszmepnas -
Peiinonbnaca BEJIMYMHA
l AOcoiroTHas JIHHA L M
L OrtHocutenbHas umHa L = I/D BespasmepHnas -
BEJINYMHA
p AoGcomoTHoe naBienue cpenbl nepen CY ML'T? ITa
m MaccoBslit pacxon MT! Kr/c
Qo OOBeMHBIN pacxo/1 IpU padovnX yCIOBHAX L’r' M/c
q. OOBeMHBIN pacxo, MPUBEACHHBIH K CTaHIapTHBIM L’r' m/c
YCIIOBUSIM
Tk Paguyc 3aKpyIJICHUS BXOJHOMI KPOMKU L M
nuapparMel
Ra AOGCONIOTHAS MEPOXOBATOCTD L M
Ry DKBHUBaJICHTHAS IIIEPOXOBATOCTD L M
Re Yucno PeitHonbaca, onpeneneHHoe OTHOCUTEIBHO bespasmepHas -
nuametpa UT BEJIMYMHA
t Temneparypa cpenbl 0 °C
T TepMmoauHamMuueckas TEMIIEPATYPA CPENbL 0 K
u CKOpPOCTh CpeIb LT! Mm/c
a Koadhdunment pacxona bespasmepHas -
BEJINYMHA
p OTtHocuTenbHbIN quaMmeTrp orBepetus CY bespasmepHas -
BCJIIMYMHA
S OTHOCHUTEIbHAS MOTPEITHOCTh pe3yibTara % %
U3MepeHuil
Ap IMepenan nasnenus va CY ML T? Ia
1% TemnepatypHblit KO3 UIMEHT  JUHEHHOTO 0! oC!
pacumpeHus
£ Koaddrmment pacumpenus BespazmepHnas -
BEJINYMHA
Yo, [ToTHOCTH Ccpens ML3 Kr/M°
A® [loTeps naBnenus ML'T? I1a
k [Noxa3zaTens u303HTpOUH (axnadaThI) BespasmepHnas -
BEJINYMHA
u JluHamu4deckasi BSI3KOCTb CPeJIbl ML'T! ITa-c
OcranbHble 0003HAYEHHS yKa3aHbl HEIOCPEICTBEHHO B TEKCTE.
4.2 Nnpexcel 0003HaYEHHI MapaMeTpoB
WHIeKChl,  COOTBETCTBYIOIIME  OOO3HAUCHMSAM  IAPAaMETPOB, OTHOCAT K  BEIMYHMHAM,

XapaKTEPU3YIOIIAM 3TU HapaMeTphl.
Crnenyrolye HHICKCH OTHOCAT K 0003HAUCHHSIM:

B - BEPXHETO NpeJiena U3MepeHHi nin (1) U3MEHEHHUs] KOHTPOJIMPYEMOTo NapaMeTpa;
H - HIDKHETO Ipe/ieNa 3MepeHUH 1K (1) I3MEHEHHUS] KOHTPOJIMPYEMOT'0 IapamMeTpa;

C - CTAHAAPTHBIX YCHOBHﬁ;
«=» (qepTa Ha{ 0003HaYEHHEM HapaMeTpa) - CpCAHECI0 3HAaYCHUS IMapaMeTpa.

5 METOJ OITPEJAEJIEHUA PACXO/JIA

5.1 Ilpunnun Metoaa
Pacxonm cpenpl ompeAensioT METOJIOM IEPEMEHHOTro Tiepenana naBieHws. [IpuHmmm MmeTtona
coctouT B ToM, uTo B UT, mo xotopomy mpotekaeT cpena, ycranasnuaroT CY, co3naromiee MECTHOE
Cy)KeHHe MOoToKa. BciencTBue mepexoja 4acTh MOTEHIMAIBHON SHEPrUM MOTOKA B KHUHETUYECKYIO



CpeIHssl CKOPOCTh IOTOKAa B CY>KCHHOM CEYEHHH MOBBIIACTCS, B Pe3yibTaTe 4ero - CTaTUYecKoe
JIaBJICHHE B 3TOM CEUEHHM CTAHOBHUTCSA MEHbIIE cTaTudeckoro aasieHus nepen CVY. PazHocTs aTHX
JIaBJIeHUI TeM Ooublie, yeM OOoJIbIlle pacxo MPOTEKAIOIIEH Cpeabl, W, CIIEJ0BATEIBLHO, OHA MOXKET
CIIy>KUTh MEPOH pacxosa.

W3 3akoHa coXpaHEeHMsI SHEPTUHU AT CTAl[IOHAPHOTIO MOTOKA CIeLyeT

2 2
po+puy/2=p,+pu; /2.
Hcnonws3oBanue B peUICHUN 3TOr0 YpaBHCHHA YCJIOBHSA HCEPA3PBIBHOCTU ITOTOKA HEC)KUMaEeMOU
cpensl

pu D’ /4= pu,nd’ /4=q,
MPUBOAUT K TEOPETHYSCKOMY YPaBHEHHIO PacXojia HEC)KUMACMOH CpeJIb
q, = E(zd* | 4)2pAp)"?,
TZ€ Up - CKOpOCTh TeueHus noroka B UT;
Uy - CKOPOCTh TeueHHs motoka B orBepcTuu CVY;
p1 - JaBienue Ha Bxoje B CVY;
D> - NaBieHue Ha Beixone u3 CY;
£ - TUIOTHOCTH HECXKMMAEMOU JKUIKOCTH;
E - ko3¢ dpuument ckopocty BXxoaa

E=1/[1-(u,/u,)’1"* =1/[1-(d/D)*1"* =1/1- ", (5.1)

Ap = (p, — p,) - nepenan nanenms na CY.

JlefcTBUTENBHBI MAacCOBBI PACXOA MOJy4aeTCs MEHbBIIE PACCUUTAHHOIO MO TEOPETHUECKOMY
YPaBHEHHMIO pacxoja, 4TOo KoppekTupyercsi Koadduumenrom wuctedeHuss C W JONOJIHUTEIHHO
K03((PULNEHTOM paCIIMPEHUs & JUT CKUMaeMbIX cpell. Torjaa ypaBHEHHE pacxo/ia NPUHUMAET B[

q, =CEg(xd® | 4)(2pAp)'"°. (5.2)

3nauenusa C U & ONPEIETICHBI B Pe3yJIbTaTe KCIEPHUMEHTANBHBIX HCCIIEA0BAHUM, TPOBEICHHBIX Ha
THPaBIMYECKH TJIaJKUX TPYOONPOBOJAX NMPH PABHOMEPHOM pacIpeAelIeHHH CKOPOCTEH MOTOKa MO
CEUCHHIO TpyOONpOBO/JAa M pa3BUTOM TypOYJNEHTHOM peXHMe TeueHHs JToro moroka. [lpum
MCCIIEOBaHMAX IPUMEHSUTN JradparMbl ¢ OCTPOI BXOJIHONH KPOMKOM.

Hannumne MecTHBIX THAPABIMYECKUX CONPOTUBIICHNH (TPyOOIPOBOAHON apMaTypbl, OTBOJOB H T.JI.)
U TIPUMEHEHHE IIEPOXOBAThIX TPYOONPOBOIOB NPUBOANUT K HCKAKCHUIO PACIIPENETICHUs] CKOPOCTH MO
UX CEYCHHIO.

st BelpaBHUBaHUSL pacmpezesieHus ckopocted no ceueHutro WT, HEpaBHOMEPHOCTb KOTOPOIO
00yCJIOBJICHA HAJIWYMEM MECTHBIX CONPOTHUBICHUH, NMPHUMEHSIOT MPSMbIE yYacTKH TPyOOINPOBOJOB
ONpEJCTICHHONM  JNMHBL.  BiusiHME  mIepoXOBaTOCTH  HEBO3MOXKHO — MCKIIOYHTh  ITOJOOHBIM
KOHCTPYKTUBHBIM IyTeM. [losTomy BimsHme mepoxoBatoctd WT Ha 3HaueHume koddduunmeHta
UCTEYEHHs] KOPPEKTHPYIOT C HOMOIIBIO IIOIPABOYHOI0 KO PHIMEHTa Ha IEPOXOBATOCTh BHYTPEHHEN
nosepxHoctu UT K.

Biusnne Ha k03(h(UIMEHT MCTEYEHUs NMPHUTYIUIEHHS BXOJHOM KPOMKHM OTBEpCTHs nuadparmel,
0OYCJIOBIIEHHOTO €€ HW3HOCOM, KOPPEKTHPYIOT C IIOMOINBIO MONPAaBOYHOIO KO3(QQHUIMEeHTa Ha
NPUTYIUICHNE BXOJAHOW KPOMKH OTBepcTus nuadparmsl K.

TaxuMm 06pa3oM, ypaBHEHHE MacCOBOTO pacxo/ia B 00IIeM ciTydae NpUMET BH]

gn=CEK, K, e(nd/4) 2 pAp)'"*=aKyK.e( nd*/4) 2p Ap)'?, (5.3)
rre
a=EC.

MexayHaponHsiid ctanmapt [1] He paccMaTpuBaeT ciaydadn BIUSHASA Ha K03(puIeHT ncTeueHus
LIEpOXOBAaTOCTU BHYTpeHHeW mnoBepxHocTh WMT u creneHW NpUTYIUIEHHS BXOAHOM KpPOMKHU
muadparMel.

Beenenue ko3(QUIMEHTOB, yYUTHIBAIOIINX BIMSHHE LIEPOXOBATOCTH BHYTPEHHEH MOBEPXHOCTH
UT u creneHu npuTYIUICHUS] BXOJHOM KPOMKH Auadparmsl, pacimpseT odnacts npumeHenus CY.

3HaueHHe OOBEMHOTrO pacxojia, NPHBEACHHOTO K CTaHAAPTHBIM YCIOBHSM, MOXET OBITh
OTIpeNIeNIeHO U3 ypaBHEHUS

ge=qm/ p- (5.4)
3HaueHre 00bEMHOTr0 pacxo/ia B paboumX YCIOBHUSIX MOXKET OBITh OIPEAEIICHO U3 YPaBHEHHS
90=qm/ p (5.5)

5.2 Pacuer ko3 uIrieHTa HCTCUCHHSI
B o0miem cirygae k03 GUIMEHT HCTESUEHUS IPEICTABISIOT YPaBHEHHEM



n n

10° 10°
C=C +B|—| =C[1+C.| — | 1,
Re Re
rae Cre, B 1 n - mapametpsl, 3aBucsiuue ot tuna CY, npuuem
CRe =B/C..
[MTonpaBo4HbIA KOG UIMEHT Ha yKcio PeliHonbaca npeacrasisier coboi ypaBHEHHE
c 6
KRe :C—:1+CR6(10 /Re)", (5.6)
0
Tor/a
C=C_ Kge. 5.7

Koaddunpmentsr C, B 1 Cre 3aBUCAT TOIBKO OT apameTpoB CY.

U3 ypaBuenwmii (3.2), (5.3) u (5.6) BunHO, uto C U KR, 3aBUCAT OT uncna PeifHoibaca, 9UCIO
Pefinonbaca 3aBUCHT OT 3HAUEHHS PacXxoa, a 3SHAYCHHE PAacXo/1a, B CBOIO 0depep, 3aBUCHT OT C u K.

Pemtenue ypaBuenuii pacxona aiusi CY, 3HaueHue k03(pdUIMEHTa HCTEUCHUS KOTOPBIX 3aBUCUT OT
yrcia PeitHonbaca, MOXeT ObITh HAWICHO METOJIOM MOCIICAOBATSIbHBIX pUOImKeHuit. Takoit MeTo
pexomenayer [1].

ANTOpUTM OMpEIeNeHHs PacXoa MOXKHO YIPOCTUTh 0€3 M3MECHEHUS MOTPEIIHOCTH OINPEICICHUS
C, ecnu ypaBHeHUe (5.6) IpeCTaBUTD B BUJE

n
Re’
6n
bC,. 10
rae Re. - uncno PeiiHonbca, HaliieHHOE /Ui pacxoaa, onpeaeneHHoro mpu C = C.;

a n b - nocrosuHble KO3(unnenTsl, 3apucsiinue ot Tnna CY (pazaenst § - 10).
3ravyeHns K03 PUITUEHTOB a 1 b TTOyYaIOT U3 YPaBHEHHS

K. =a-bK,,. (5.9)

Ko =1+ %—1 1+ 1 (5.8)

VYpasaenue (5.9) - pe3yabTaT INHSHHOW aNIIPOKCHMAIIH Kg: oT Kge ans1 CY kaxzaoro Tumna.
B cBsa3u ¢ Tem, uTo mM3MeHeHue 3HaueHUs Ky, JIOKHT B HEOONbIIUX mpenenax (Menee 4 %), a
3HaueHUss Kp, M n ONHM3KU K €IUHHIIC, AIIPOKCHMAITHS Kl;: SIBJISIETCSL IOCTaTOYHO TOYHOM U HE

BJIMSIET HA MOTPELIHOCTh ONpeesieHNs] KOA(PPHUIHESHTa UCTEUEHHSI.

5.3 Tlopsiok onpeesieHrst MacCOBOT'O pacxojia

ITopsimok onpeneneHust MacCOBOTO pacxojia CBOAUTCS K CIEAYIOLIeH mporenype:

- onpenensitoT S o ypasuenuto (3.1);

- onpeaeisitoT C. (cM. paznensi 8-10);

- MIpU BBINOJIHEHUH ycioBus (8.6) i auadparm u ycnosus (9.4) ans conen UCA 1932 u comen
Bentypn koad¢uument mepoxoBarocTd K, NPUHUMAIOT PaBHBIM €IWMHHIE;, IPU HEBHINOIHEHUH
YKa3aHHBIX YCIOBHH ONpENeNsioT NpUOIIKeHHOe 3HaueHue koddduimeHTa mepoxoBaroctd K,
npuHuMast B ypasHeHnH (B.27) Ag. = 0,5 (cm. B.3);

- BBIYUCIISIFOT MaccoBbIit pacxoa ripu C = C., T.€. ¢,,- 10 YpaBHEHHIO

Gm-=CEK K, e(xd*/4) 2 pAp)"”? (5.10)
- paccuuThIBaKOT Re mpu MaccoBOM pacxoae ¢y,., T.€. 110 YPaBHEHUIO
4q
Re, = o ; (5.11)
uD

- onpeaenstoT Ky, 1o ypaBHeHuto (5.8);
- OllpeAensIoT uucio PeliHonbica 0 ypaBHEHUIO
Re = Re Kge; (5.12)
- Tpu BbINOJIHEHUH ycnoBus (8.6) must auadparm, ycnosust (9.4) ms conen UCA 1932 u comen
Bentypu (K, = 1) onpenensror AeHCTBUTEIBHOE 3HAYCHHE MAaCCOBOTO PAaCcXo/1a N0 YPaBHEHUIO

qm= Qm~KRe; (513)
- IpW HeBbINONHeHUH ycioBus (8.6) s auadparm, ycnosus (9.4) mis conen MCA 1932 u comnen
Bentypu paccumThiBaOT 1m0  ycioBui B.3.2  neifctBuTenbHOe 3HaueHHe Kod(pHIUCHTA

mepoxoBaTOCTHU KL’L C YYCTOM 3aBUCHUMOCTU OT Re, B 3TOM Cliy4dac ﬂeﬁCTBI/ITGHBHOG 3HAQUCHUC
/3
MacCOBOI'0 pacxoaa oNnpeaAcCAoT IO YPaBHECHHUIO
'
qm _qm KReKm /Km (514)

5.4 OnpeneneHue GU3NIESCKAX CBOMCTB KOHTPOIHPYEMON CpEeIbI



®dusnyeckue CBOMCTBA Cpeibl MOTYT OBITh OIPEAETICHBI MyTEM HENOCPEACTBEHHBIX H3MEPEHHH
(I'OCT 8.563.2) wunM KOCBEHHBIM IIyTéM [0 HOPMATUBHBIM JOKYMEHTaM, YTBEpPXIAECHHBIM
T'occranmaprom Poccuu (I'OCT 30319.0 - TOCT 30319.3 u np.) wim [ocymapcTBeHHOU CirykO0i
CTaHAapTHBIX cripaBouHbIX AaHHEIX ('CCCL).

6 OBIIIME TPEBOBAHMSI K YCJIOBUSIM USMEPEHUI

6.1 YcroBus nmpuMeHEHHS CTAaHAAPTHBIX CYXKAIOIINUX YCTPOUCTB

6.1.1 CY momxHO OBITH M3TOTOBJICHO, YCTAHOBICHO M MPHUMEHEHO B COOTBETCTBHH C HACTOSIINM
CTaHIaPTOM.

Ecmu CY W3roToBIAIOT M NPUMEHSIOT C HApYHNICHWSMH TPeOOBaHUI HACTOSIIETO CTaHAapTa,
CJICAYCT BbIIIOJHUTL HWHAUBUAYAJIbHYIO KaHI/l6p0BKy sroro CY B YCJIOBUAX, COOTBCTCTBYIOUINX
YCIIOBUSIM €r0 AKCILTyaTalHy.

6.1.2 CootBercTBue reoMmerpuuecknx mnapamerpoB CVY TpeboBaHMSM CTaHAApTa IPOBEPSIOT
MepHOINYECKH Yepe3 YCTaHOBJIEHHbBIE HHTEPBaIbl BpeMeHH. [1py BEIOOpE MEKIIOBEPOYHOTO HHTEpBAIA
PYKOBOJCTBYIOTCSL  YCIIOBHUSIMH OKCIUTyaTallMd, a TMPH HAIAYAM CTAaTUCTHYECKHX JAHHBIX -
HAJICXKHOCTHIO PabOTHI B YCIOBHAX SKCILTyaTaIlHH.

Hacrosmuit cTaHgapT He YUUTHIBaeT MPOTPECCUPYIOMINE MOTPEITHOCTH, BBI3BaHHBIE H3MEHEHHEM
K03 uIeHTa UCTEUCHNUS BCIIeACTBHE 00pa3zoBanus ocankoB Ha CY u crenkax UT.

6.1.3 CY u3roToBISIOT U3 KOPPO3UOHHO-IPO3MOHHO-CTOMKOTO TI0 OTHOIIEHHUIO K Cpejie MaTepurana,
TEMIIEPaTYPHbI KOA(QQUIHEHT JHHEHHOro pacIIMpeHHsi KOTOPOro M3BECTeH B paboueM Juana3oHe
TeMIepaTyp.

6.2 Kontponupyemas cpena

6.2.1 Cpena MoxeT OBbITh CXKMMaeMOH (Ta3, nap) Mk HeC)kKuMaeMon (KHUIKOCTB).

6.2.2 Cpena nomwkHa OBITH OAHO(A3HON M OMHOPOIHOM Mo (pusmyeckuM cBoiicTBaM. KostouaHbie
pacTBOpPBl C BBICOKOH CTENEHBIO JHUCHEPCHOCTH (HAaIpUMEp, MOJIOKO) JIOMYCKAeTCsl CUUTATh
onHO(Da3HBIMU.

6.3 YcnoBus Te4eHUsT KOHTPOIUPYEMON CPeaIbl

6.3.1 VYcmoBus TedeHHS Cpembl JOJDKHBI COOTBETCTBOBaTh TpeboBanmsaM 1.2. M3mepeHus
MyTECUPYIOIIUX, TIEPEMEHHBIX M HECTAI[MOHAPHBIX ITOTOKOB paccMOTpeHsbl B mpuinoxkernnu J[ TOCT
8.563.2.

6.3.2 da3oBoe COCTOSIHWE IMOTOKa HE JOJDKHO HM3MEHAThCS Tpu ero tedenmm depe3s CVY. Jlns
YMEHBIICHNSI BEPOSATHOCTH HM3MEHEHHs (a30BOTO COCTOSHHS Cpenbl MpH mpoTekaHmu ee depes CY
YBEJIMYMBAIOT OTHOCUTENBHBIN quamerp otBepctusi CY [ ¢ Lenbio yMEHbLIUTD Nepenaj] IaBjIeHus Ha
Cy.

6.3.3 Jlns coxuMaeMol cpefibl OTHOIICHHE Mepernaia TaBIeHUs] K a0COTIOTHOMY JaBJICHHUIO JOJDKHO
ObITh He Oonee 0,25.

7 YCTAHOBKA CTAHJAPTHBIX CYKAIOIIUX YCTPOMCTB

7.1 Obmue TpeboBaHus

7.1.1 TlpumeHsieMblii METOA HU3MEPEHUH NPENyCMATPUBAET NPOTEKAHUE KOHTPOJIHUPYEMOM Cpelbl
TOJIBKO I10 TPYyOOITPOBOAAM KPYTJIOTO CEYEHHUS.

7.1.2 Konctpykuus u ciocod monTaxka CY M0IDKHBI 00€CTIeYHBaTh €ro MepHOANYECKIA OCMOTP.

7.1.3 VYcmoBusi TedeHHS TMOTOKa HemocpeAacTBeHHO mepenq CY  JOMKHBI COOTBETCTBOBATH
TpeboBanusM 7.4. Takue ycloBUs MOTYT OBITH PEaM30BaHBI, €CIM MpH ycTaHOBKE CVY BBIMOIHEHBI
TpeboBaHus paznena 7.

7.1.4 Mectuele conpotuienus (MC), ycraHoBiaeHHele B WT, HCKakalOT KHMHEMAaTHYECKYIO
cTpykTypy mnoroka. Iloatomy CV ycTaHaBIMBarOT MeXAy [AByMs NpsMbIMH yuyacTkamu WT
MOCTOSIHHOTO CEYECHUSI He0OXOJUMOW JIMHEI, He copepkamMu MC u oTBeTBiIeHHs (HE3aBUCHMO OT
TOTO, MMOJBOASAT WJIM OTBOJIAT NOTOK Y€PEe3 3TH OTBETBIICHUS B ITPOLIECCE U3MEPEHUS]).

Heobxoanmble MUHUMaIIBHBIE JUIMHBI MIPSIMBIX y4acTkoB UT 3aBucsaT ot Buaa MC, ux pa3MereHus
Ha UT, tuna CY ¥ OTHOCUTEIBHOTO TUaMEeTpa ero oTBepcTus (popmyma 7.2).

7.1.5 [omyckaercs TMpHMEHEHHWE CBApHBIX TPYyO IpH YCIOBHH, YTO BHYTPCHHHIH CBapHOM IIOB
napajutesied ocu TpyObl. 11loB He NoyDKeH pacroyaratbesi B cekTope ¢ yrioM +30° morepedHoro
CEeUYeHNUs TPyObl OT OCH OTAEIBHOTO OTBEPCTHS Ul OTOOpa AABICHUS.

Hanmnume BricTymaromieil wactu mBa Ha [umHE 2D OT MecTa oTOOpa IaBIEHHS Ha BHYTPEHHEH
nosepxHoctu UT He nonyckaercs.

7.1.6 3naueHne BHyTpeHHero nmamerpa WT cnenyer BbIOMpaTh W3 IMAIMA30HOB JOIYCTHMBIX
3HaueHuH, npuBeaeHHbIX 17151 CY kaxmoro tuma B 8.3.1; 9.6.1; 10.1.1.1-10.1.1.3 n 10.2.4.1.



7.1.7 Ha BHyTpeHHel noBepxHocT UT He MOJKHBI CKalIMBAThCSl OCAJIKH B BUE MBUIH, MECKA,
METAJUINYECKUX MPEIMETOB U ApyTue 3arps3HeHus Ha juinHe He MeHee 10D no CVY u He menee 4D 3a
HUM.

7.1.8 B UT c ra3oBoii cpenoi mpeaycMaTpuBatoT IpeHasKHbIe U (MIIH) TIPOyBOYHBIE OTBEPCTHUS IS
yAajeHus: TBEpPAbIX OCaAKOB M XKHUJIKOCTeH. B mporecce usmMepeHus pacxoaa He JOMYCKAIOTCS YTEUKU
Cpenbl 4epe3 3TU OTBEPCTHSL.

JwmameTrp IpeHaXHBIX W MPOIAYBOYHBIX OTBepCTHil mommkeH ObITh He Oonee 0,08D, a paccrosiHue,
M3MEPEHHOE MO MPSAMOHM JIMHUM OT LEHTPa OJHOTO M3 STHX OTBEPCTUH IO LEHTpa OTBEPCTHS VIS
oTOOpa MaBJIEHHUs, PACIIONIOKEHHOTO ¢ TOH ke cTopoHbl CY, momwkHo ObITh Oosee 0,5D. Kpome Toro,
yroa MEXIy paJualbHbIMU IUIOCKOCTSIMH TPYOBI, IPOXOSIIMMU HYepe3 COOTBETCTBYIOIIHE OCH
JPEHAXHBIX WM MPOIYBOYHBIX OTBEPCTUI M Yepe3 OCh OTBEPCTHUS Ul OTOOpa [aBIICHHUS, JIOJDKCH
6b1TH He MeHee 30°.

7.1.9 Ilpsimble yuactku T nomKHBI UIMETh TEPMOU3OIIALMIO.

ITpu usmeperun temneparypsl nepea CY momyckaeTcs TEPMOU30JIUPOBATh TOJIBKO yuacTok UT ot
MeECTa pa3MeIIeHUs YyBCTBUTEIIBHOTO JIeMeHTa Tepmomerpa jio CY.

IIpu u3mepenun temmeparypsl 3a CY TepmousonupyrotT npsMele ydactku WUT nmepen u 3a CV.
VYuactrok UT nepen CY tepMon3oiaupytoT uist auadparM u corell Ha JuimHe 5D, a muist Tpy6 Bentypn -
0,5D. Vuacrox UT 3a CY TepMOH30IUPYIOT OT MECTa pPa3MELICHUS YyBCTBUTEIBHOIO 3JIEMEHTa
tepmometpa 10 CVY.

JHomyckaercss He TepmounsonmpoBaTh UT, ecim pazHOCTh Temrieparyp cpensl nepen u 3a CY He
IIPEBBIMAET '/3 TIOIPEMIHOCTH H3MEPEHHS TEMIIEPATYPHI.

YcraHaBNMBaTh UyBCTBUTEIBHBIH 3JEMEHT TEPMOMETpa WJIM €ro THiIb3y IPH OTCYTCTBUH
tepmonzomsinn UT cnemyer Ha ydyacTke MEXAy TOYKAMH H3MEPEHHS PAa3sHOCTH TEMIIEPaTyp MpH
OJTHOBpeMeHHOM cobmoaenun tpedosanmii 6.3 TOCT 8.563.2.

7.2 JInMHBI IPSIMBIX YY4aCTKOB U3MEPHUTENBHBIX TPYOOIPOBOIOB

TpeOoBanust cocTaBieHbl Ha 0OcHOBe TpeboBanwmii [1], [5] - [8] (cM. Takxke B.2).

7.2.1 Hammenbmmwme mmHbl Ly npsmeix ydactkoB UT mexny CVY (kpome 1pyO Bentypm) m
mro0bIMU OvpkaiimuMu K Hemy MC TOIDKHBI OBITH PACCUMTaHBI 110 YPAaBHEHHIO

C
Lklzl/D:ak-i-bkﬂ", (71)
rae ay, b/(, Cr - IIOCTOsSIHHBIC KOS(b(bI/IL[I/IeHTI)I, 3aBUCAIIUMC OT THIIA MC, 3HAUCHUS KOTOPBIX

TIPUBEIICHEI B TabmwIIe 2;
I, D - abcoroTHas AIMHA U BHYTPEHHHUI IHAaMETp pacCuuThIBaeMoro yyacrtka MT.

Tabnuna 2 - HaumeHbIMe OTHOCUTENBHBIE IITUHBI L, TIPSAMBIX ydacTkoB Mexnay CVY (kpome Tpyd
BeHTypu) U MECTHBIMH COTIPOTUBIICHUSMH

Koaddunuents: | HaumeHblnas oTHOCUTENbHAS JJIMHA IPSIMOTO
MectHoe conpotuBiieHue | ypaBHeHus (7.1) yuacTKa MpH [, pABHOM

ac | b | e J02]03]04]05]06]07]075
Jns MC, pacrionoxxeHHbIX iepen CY

1 3aaBHKKa,

PaBHOIIPOXOHBIM

1apOBOM KpaH 11,5 | 82,0 | 6,7 12 12 12 13 15 19 24
2 IIpoOKoOBEIil KpaH 14,5 130,5] 2,0 16 18 20 23 26 30 32

3 3amopmeii  knamas,| 17,5 | 64,5 | 4,1 18 18 19 22 26 33 38
BEHTWIb

4 3aTBOp (3aCII0HKA) 21,0 | 38,5 | 1.4 25 29 32 36 40 45 47
5 Koudyszop 50 | 114 | 6,8 5 5 6 6 9 16 22
6 CuMMeTpuYHOE pe3Koe

CYXKEHHE 30,0 | 0,0 | 0,0 30 30 30 30 30 30 30
7 duddysop 16,0 | 185 | 7,2 16 16 17 18 21 31 40
8 CummeTpruyHOe pe3Koe

pacimpeHue 475|545 | 1,8 51 54 58 64 70 77 80
9  OaMHOYHOE  KOJIEHO,

TPONHMK C 3arTyIIKOM 10,0 | 113 | 5.2 10 11 11 14 18 28 36
10 I'pynima KoJIeH B OJHOM

MJI0CKOCTH,

pasBeTBisitonuecs: motoku | 13,5 | 82,5 | 3.7 14 15 17 20 26 36 42
11 Tpymnma xomen B|33,5| 115 | 40 | 34 35 37 41 49 62 70




Koaddunuentsr | HaumeHblnas oTHOCUTENbHAS JJIMHA IPSIMOTO
MectHoe conpotuBiieHue | ypaBHeHus (7.1) y4acTka MpH [, pABHOM
ay by Cx 02 103104105106 107075
pa3HBIX TUTOCKOCTSIX,
CMEIIHBAIOIINECS IOTOKU
12 MectHoe
COTIPOTHBIICHHUE
HEOMpeIeIEHHOr0 TUTIA 54,5 1650 | 1,6 60 64 70 76 84 92 96
13 Tumpza TepMomeTpa,
IUIOTHOMEpA WM KapMaH
JTIHAMETPOM:
<0,03D 50 | 0,0 | 0,0 5 5 5 5 5 5 5
<0,13D 20,0 | 0,0 | 0,0 | 20 20 20 20 20 20 20
14 CTpyeBbIIPSIMUTETTH 22,0 0,0 | 0,0 22 22 22 22 22 22 22
Jnst MC, pacnionoxxeHHbIX 3a CY
15 JIroGoe MECTHOE
CONPOTHUBJICHUE 0,00 | 8,55 | 0,55 4 5 6 6 7 7 8
IIpumeyanus

1 3HaueHUs HAaUMEHBIIMUX JJIUH MPSMBIX YYaCTKOB MPUBEICHBI JJII KOHTPOJIA UX pacuera 1o
ypaBHeHHO (7.1). CormacHo 7.2.2 3TH 3HAYCHHsS CIEIyeT OKPYIIIATH B OOJIBIIYIO CTOPOHY IO

MOJYy4YCHUA LECJIOro Yucia.

2 Xapaxrepuctuku MC npuBeieHbl B IPUIOXKEHNU B.
3 3HayeHHs IIUH TMPSIMBIX y4YacTKOB B MyHKTax 1, 2, 3, 4 TaOnwmmbl 2 mpUBENEHBI IS

MOJIHOCTBIO OTKPBITOH 3a[IOPHOM apMaTypsbl.

4 JUMHBI TPSAMBIX YYacTKOB H3MEPSIIOT OT TOPLIOB AuadparMbl A0 BHEIIHEH TIPAHHUIEI

ycranoBkd MC (cm. B.2).

5 Tepmomerpel W TUIOTHOMEpHl nuamerpomM Mmenee 0,13D ycranaBmmBator 3a CY Ha
paccrostauu 5D - 15D. JTro6sie TepmomeTphl niepen CY yCTaHABIMBAIOT HA PACCTOSHUM HE Jajiee

nepsoro MC.

Hanmenpmme pnuebel mpsaMbeix  yuyactkoB UWUT wmexny Tpy6oit Bentypy m MC  momkHBI

COOTBETCTBOBATH 3HAUCHUAM, IPUBCACHHLIM B Ta6J'II/III€ 3.

Tabnuna 3 - HaumeHbIrie OTHOCHUTENBHBIE THHBI MPSAMBIX ydacTkoB UT MexXIy KiraccHIecKou
TpyOoit Bertypu u Ommkaiimmm nepen Heit MC

MuHHIMaNBEHO OIycTUMAs JUTHHA TIpH & = 0,5
MecTHOE CONpOTHBIICHHE Haunmensinas mHa, pu KOTopoit o =0
[Ipu S, paBHOM

0,30 0,35 | 0,40 | 0,45 | 0,50 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75
3anBwxkka, paBHompoxoanbii| 0,5 | 0,5 1,5 1,5 1,5 1,5 2,5 2,5 35 35
IapoBOM KpaH 1,5 ] 25 2,5 3,5 3,5 4,5 4,5 4,5 5,5 5,5
Kondyzop - 0,5 0,5 0,5 0,5 0,5 0,5 1,5 2,5 3,5

05| L5 2,5 4,5 5,5 6,5 8,5 9,5 | 10,5 | 11,5
Huddysop 0,51 0,5 0,5 1,0 1,5 1,5 1,5 2,5 3,5 4,5

1,51 1,5 1,5 2,5 2,5 3,5 3,5 4,5 5,5 6,5
OaMHOYHOE KOJEHO - - - 0,5 0,5 0,5 1,0 1,5 2,0 3,0

0,51 0,5 0,5 1,0 1,5 2,5 3,0 40 | 40 | 45
I'pynma xomen B ogHo#| 0,5 | 0,5 0,5 0,5 1,5 1,5 2,5 2,5 2,5 3,5
IJIOCKOCTH 1,5 1,5 1,5 1,5 2.5 2.5 3,5 4,5 4,5 4,5
I'pymma xomen B passeix| 0,5 | 0,5 0,5 0,5 85 | 12,5 17,5 | 23,5 | 27,5 | 29,9
MIOCKOCTSX - - - - - - - - - -

[Mpumeuanue - JJmuHY IpSAMOTO y4acTKa CIeIyeT U3MEPSTh OT IUIOCKOCTH, IIPOXOIei depe3 och
OTBEpCTHS sl 0TOOpa IABJICHHUS Tepe KIaccuieckoi Tpyooii Bentypu.

Jng mpoMexyTOYHBIX 3Hau€HHH OTHOCUTENBHOTO nuamerpa TpyOrl BeHTypu, He yka3aHHBIX B
Tabnuue 3, HAMMEHBIIUE JUIMHBI HPSMBIX ydacTKoB MT BBIOMPAIOT MyTeM JIMHEWHOW MHTEPHOJISLUH

TaOJUYHBIX JaHHBIX.




Haumenbiias juymHa npsimoro ydyactka UT wmexny TpyOoit Bentypu m MC, He yka3aHHBIM B
Tabsuie 3, MOXeT ObITh OTpeiesicHa o ypaBHeHuto (7.1) u o Tabnuie 2.

Jis mpsMbIX y4dacTKoB 3a TpyOoil BeHTypm ycraHoBka nerameil apmatypsl u apyrux MC He
OTpakaeTcs Ha TOYHOCTHM HM3MEPEHMH, €CIM OHHM pPAacIONIOKEHbl Ha pPaccTOsSHMM He MeHee 4d oT
TUTOCKOCTH OTBEPCTHS JIsl 0TOOpa aBieHus 3a TpyoOoii Bentypu.

7.2.2 JHmuael mpsMmbix ydactkoB UT, omnpemenennbie mo 7.2.1, SBISAIOTCS HAWMEHBIIUMH.
[Momryuennrie o ypaBHeHHIO (7.1) 3HAYEHUS IITUH OKPYTIIAIOT B OOJNBIIYIO CTOPOHY A0 HEIOTO YHCIA,
a TIpU MCIIONIF30BAHNH TAOJHUIIBI 3 - IO 3HAYCHUS, COCTABIIAIONIETO MTOJIOBHHY 3HaueHus auametpa UT.

7.2.3 Ilpn mnmHax npsambix ygactkoB UT, paccuntaHHBIX ¢ ydeToMm TpeboBanmid 7.2.1 m 7.2.2,
MOTPENTHOCTh K03(p(pHIIMEHTa UCTEUCHUSI COOTBETCTBYET IIPUBEACHHOM B pa3zmenax 8-10.

7.2.4 Ecmu sl npsaMeix yaactkoB UT nepen CY MeHbIe ATHH, ONPEIEICHHBIX B COOTBETCTBHU
c tpeboBanusmu 7.2.1 m 7.2.2, TO Y4YMTBHIBAIOT JONOJHUTENBHYIO IOTPEUIHOCTh KoddduimeHra
UCTEYEHHsI Oy, KOTOPYIO apu(pMETHYECKH CYMMHPYIOT C OCHOBHOW IOTPEIIHOCTBIO Kod(duireHTa
UCTEUCHHSI.

JIONONHUTENBHYIO TIOIPELIHOCTh O, O0YCIIOBICHHYIO COKpaIlIeHHeM IUIMHBI psiMoro y4yactka UT
mexay CV u ommkaiiimum nepen aum MC, onpeznensiot s Bcex CY (kpome TpyOsl Bentypu) mo
YPaBHEHHIO

6, =[0,8+19,2 (L, /Lw)*T", (7.2)
rzie L, - neficTBUTENbHOE 3HaYEHUE JIIMHBI IIPSIMOTO y4acTKa;

Ly - 3HaUCHME JUIMHBI IPSIMOTO Y4acTKa, paCCYMTaHHOE 110 ypaBHeHHO (7.1).

HexoTopblie 3HaueHHsl O; B 3aBUCHMOCTH OT COKPAILEHHUS JAJIMHBI IPSIMOTO y4acTKa IPHUBEACHBI B
Tabmuie 4.

Tabmuna 4 - JlononHUTENbHas TOTPELIHOCTh O, OOYCIIOBJICHHAs! COKPAIIEHHEM JUIMH MPSMbIX
ydacTkoB mipu mpuMeHeHnu CY (kpome TpyO BeHnTypn)

Ly/Ly ) Ly/Ly ) Li/L )
1,0 0,0 1,8 0,4 2,6 0,8
12 0.1 2.0 0.5 28 0.9
1,4 0,2 22 0,6 3,0 1,0
1.6 03 2.4 0.7

[Ipu 3TOM HE IOITyCKaroT COKpaieHue MIUH npsaMbix yaactkoB UT mepen CY mo mmmH menee 5D
(xpome mmmH Mexnay CVY u runs3oi Tepmomerpa nuamerpoMm meree 0,03D) u miinH, NPUBOIAIINX K
JIOTIOJTHUTEIBHOW TorpemHoctd Oosnee 1 %, a 1y BHOBb CO3/1aBa€MBIX M PEKOHCTPYHUPYEMBIX
HU3MEPUTEIIbHBIX KoMIUTeKcoB (nainee - UK) - 0,5 %.

Cokparenue JUIMH OpsIMbIX y9acTkoB 3a CY OMyCKaroT 10 MOJIOBUHBI 3HAUYEHUH, paCCUMTAHHBIX
1o ypaBHeHUIO (7.1) ¥ OKpyIJIEeHHBIX B OOJBLIYIO0 CTOPOHY /0 3HAYECHHWH, COCTABISIONINX MOJOBHHY
3HaueHus juamerpa UT. Ilpum 3TOoM [omONHMTENBHAS MOTPEIIHOCTH KoddduimeHTa HCTeYeHHS
cocrasiser 0,5 %.

3HaueHHe TOTPELIHOCTH O, OKPYTJISIIOT 0 JECATHIX J0JIeH NPOLIEHTa.

CokpallieHHasl JIUTMHA TPSIMBIX YYacTKOB TMpH MpHMEHeHWH TpyO BeHTypn pans MecTHbBIX
COTIPOTHUBIICHUH, TIPUBEICHHBIX B TaOMUIlE 3, HE TOJDKHA OBITH MEHEe [UIMH, IPUBEACHHBIX B BEPXHHUX
CTpokax »dToW Tabmumbl. [Ipm 3TOM HE3aBUCHMO OT COKpAIICHHOW UIMHBI TIPSMOTO ydYacTKa
JOTIOJTHUTEIbHYIO IOTPENTHOCTh MPUHUMAIOT paBHOH 0,5 %.

Ecnu 9yBCTBUTENBHBIN 3J€MEHT TEPMOMETpa WM €ro TWib3a, uMmeromue auamerp menee 0,03D
pacIioyio’keHbl Ha PAacCTOSHUM MeHee 5D, HO He MeHee 3D (SBIAomeMcs HAaMMEHBIINM IOy CTUMBIM
pacctosinueM) niepes CY, TO B 3TOM cliyyae YUYUTHIBAIOT JOTOJHUTENbHYIO MOTPeHOCTh 0,5 %.

[Tpn OJHOBpEMEHHOM COKpAIIEHHH JUTMH IMPSIMBIX YYacTKOB, pacrojioxkeHHbIX nepen u 3a CVY,
JOIIOJITHUTECIIbHBIC MOrpeuIHOCTU apI/l(l)MeTI/l‘ieCKl/I CYMMUPYIOT C OCHOBHOMH MOTPCIIHOCTBIO
ko3¢ ¢unnenra ucreyennsi. CymMma JONOJHUTENBHBIX MTOTPEITHOCTEH HE NOJDKHA mpeBbmaTth 1 %, a
JUIsl BHOBB cO3/1aBaeMbIX U pekoHcTpynpyeMsix UK - 0,5 %.

7.2.5 IlpuMeHeHue COKpALEHHbIX JJIUH NPSIMBIX Y4aCTKOB, HE YJOBIETBOPSIOLINX yCIOBUAM 7.2.4,
7.2.8, BO3MOXKHO [0 TOJYYCHHUS PE3yIbTaTOB HCCICIOBAHWI C LENBIO OINPEICIUTh BOZHUKAIOIIYIO
JIOTIONTHUTEBHYIO ITOTPEITHOCTh WM YTOYHEHHOE 3HaYeHHE KOA(P(OUIMEHTa UCTCUCHHS TI0 METOIUKE,
COTJIACOBAaHHOM C 3aMHTEPECOBAHHBIMU CTOPOHAMH.

7.2.6 B mpornecce m3MepeHuil pacxosia 3amopHas apMaTypa JOJDKHA OBITh IMTOJHOCTBIO OTKPBITOM.

3amopHy0 apMmarypy, HCIOIb3yeMyIO IJIS PETYIHMPOBAHUS Pacxoia, PeKOMEHAYIOT pacmojaraTh 3a
Cy.




7.2.7 Ilpu onHOKpaTHOM M3MEHEHHH HampaBieHus notoka MC (Hanpumep, TPOWHHUK WM KOJIEHO) B
cilyyae W3MepeHuil nepernana gasieHus Ha CVY uepe3 OTHENBHBIE OTBEPCTHS OCH OTBEPCTHH
pacrionararoT IepreHIuKyIIPHO K INIOCKOCTH PacIioioKeHHs OCei KOJIeHa MM TPOWHHKA.

Ecnu otBepcTHe s orTOOpa NaBICHUS PAcIlONOXEHO B IIOCKOCTH, HE IIEPIEHIUKYISIPHOH K
TUIOCKOCTH PACIOJIOKEHUS] OCH KousieHa, spistromerocsi nepBsiM MC mepen CVY, TO 3TO KOJIEHO
OKa3bIBaeT Ha KOI(P(HIMECHT UCTEUCHHUs NEWCTBHE, aHAIOTHYHOE ACHCTBUIO TPYIIIBI KOJIEH B Pa3HBIX
IUIOCKOCTSIX, W TPU OMNPEAEICHUH JONOJHMUTEIBHOW TIOTPEIIHOCTH CJEAyeT IOJb30BaThCs
KodpuueHTaMu ay,, by,, ¢ AN TPYII KOJIEH B PA3HBIX IIOCKOCTAX.

Ecnu orGop naBieHHS NPOBOIAT C IMOMOUIBIO KOJBLEBOW KaMepbl, TO €€ OTBEPCTHS MOTYT
HaXOJUTHCS B JIFO00H INIOCKOCTH MO OTHOIIEHHIO K MJIOCKOCTH PACTIONIOKEHUS OCEH KOJIEH.

7.2.8 3Hauenus muH OpsAMBIX ydacTkoB UT mo 7.2.1 m 7.2.2 momy4yeHBl 3KCHEPHUMEHTATEHBIM
MyTeM JUls yCTAaHOBMBLIErOCsi PaBHOMEPHOIO IMOTOKa mepena paccmarpuBaeMbiM MC. Ha mpakTuke
TaKWe YCJIOBHS PEATM3YIOT MyTeM OOECIeUYCHHs HEOOXOaMMOM JuHbI mpsiMoro yuactka UT mexmy
MC, pacnonoxennsiMu nepen CV.

[Tpu ycranoske nepen CY mocnenoBaTenbHO HecKOMbKUX MC IIMHBI NPSIMBIX yYacTKOB MEXIY
HUMH ONIPENEISIOT UCXO/IS U3 YCIIOBHH:

a) IUIHY TIpaMoro ydacTtka mexny CY u Ommxaiimm nepen aum MC onpenensiror o 7.2.1-7.2.4;

0) mexay aByms Ommxaimvu K CY MC nomxkeH ObTh mpsimoii yaactok UT mmmHOMN Ly, paBHOM
MIOJIOBHHE WIIK 0OJiee IMOIOBUHBI 3HAYCHHS, OTpeAessieMoro o ypasHeruto (7.1), a s Tpyd Bentypu
- mo tabmune 3, mis Broporo MC mpu £ = 0,7 He3aBucuMo oT (akTudeckoro 3HaueHus L. s
muadparm, comen UCA 1932 u comen BeHTypw 3Ty IMHY OpPSIMOTO y4YacTKa OIPENEISAIOT IO
YPaBHEHHIO

L., =0,5(a, +b,0,7%). (73)

3HaYeHUs JITUH MPSIMBIX YYacTKOB, pacCCUYNTaHHBIE TI0 YpaBHEHUIO (7.3), mpuBeaAeHs! B TabuuIe 5.

Tabnuma 5 - HamMmeHpImas OTHOCHWTENbHAS JIMHA MPSIMOTO y4acTka L, MEXIYy MECTHBIMH
COTIPOTHUBIICHUSIMH, YCTaHOBIEHHBIMH Tiepen CY

Bropoe mecTHOe conpotuBiieHue | Lo Bropoe MecTHOE COPOTUBIIEHUE L
1 3Banmeuxka, paBHonpoxoxansii| 10 |7 duddysop 16
IapOBOM KpaH
2 TIpoOKOBBIi KpaH 15 |8 CummeTprudHOE pe3KOe paclIupeHre 39
3 3anopHslii K1anaH, BEHTUIb 17 |9 OnuHOYHOE KOJEHO, TPOMHUK € 3arIyLIKON 14
4 3aTBOp (3aCJIOHKA) 23 |10 Tpynma KoleH B OAHOM  IJIOCKOCTH,
5 Kondyzop 8  |pa3BeTBIAIOLIMIICS TOTOK 18
6 CHMMETpUYHOE PE3KOEe CYKCHUE 15 |11 Tpynma KomeH B  pa3HBIX  IUIOCKOCTSX,
CMEIIUBAIOIINECS IIOTOKH 31
12 MecTHOE CONpOTHBIICHHE HEOTPEACTICHHOTo THIA | 46

DTO MpaBWIO HE OTHOCUTCA K ciaydasM, korma Ommxaimmm MC mepex CVY sBnsercs Oompmias
e€MKOCTh (CHMMETPHYHOE PE3KOE CY)KEHHE) WIH CTPYEBBIIPSIMHUTENb, a Takxke K MC, pacrookeHHbIM
Ha paccrostaun Oonee 100D mepex CY. MC, ycraHoBieHHBIE iepen O60ubioi eMkocTeo (B.2.7) mmn
Ha paccrosann Oomee 100D mepen CVY, He yuuthBaroT. llpn mpUMEHEHHH CTPYEBBIIPIMHUTEIA
JIOJDKHBI OBITh YJJOBJIETBOPEHBI TpeOoBanus 7.3.1.

Jonyckaercsi cokpaienue paccrostaust Mmexxy MC, uckitouasi copmenienue koseH (B.2), 3a cuer
cootBeTcTBytolero ysennuenus uimHel UT mexxny CY u 6mmkaiimm nepex Hum MC.

[Tpn pacuere AnAMH NPSIMBIX YYacTKOB NpOTshKeHHOCTs MC He BXOOHUT B OOIIYIO JUTHMHY MPSIMOTO
ydacTka.

7.2.9 B cBs3u ¢ BO3MOXKHOCTBIO COKpAIICHUs IJIUH NpsSMBIX ydacTkoB mepen CVY (7.2.4) u, B
YaCTHOCTH, COKpAIICHHS [UIMHBI BTOPOTO YyYacTka Mexay Ommxadmmmu K CY  MECTHBIMHU
COTIPOTHUBIICHUSIMH 32 CUET YBEJIMUYCHHS Ha TO K€ 3HAYCHHE IJTMHBI NMEPBOTO y4yacTKa, IITUHBI 000X
YYacCTKOB MOTYT OBITh PEaJbHO COKPALICHHBIMY, T.€.

L1p< LK] u L2p< LK2$

rae Ly, v Ly, - peanbHble AJHHBI IEPBOTO M BTOPOTO yYaCTKOB,;

Ly u Ly, - pacyeTHbIE JITMHBI TEX KE yYaCTKOB.

B aToM ciyuae auisi onpenesieHHsl JOIOJHHUTENBHOM MOTPEIHOCTH K KO (GHUIUEHTY UCTEUSHHUs
JIECTBUTEIIbHYIO COKPALICHHYIO JUIMHY IIEPBOIO y4acTKa PACCUUTHIBAIOT 110 YPABHEHUIO

Ll:L1p+L2p'LK2- (74)



JlOTIOTHUTENBHYIO MOTPENIHOCTE, OOYCIOBIEHHYIO COKPAIEHHEM JUIMH IPSAMBIX YYacTKOB Oy, B
JTAHHOM cJIy4ae ONpeNesioT o ypaBHeHHUIo (7.2) ¢ UCIOIb30BaHNEM HalIGHHOTO M0 ypaBHEeHHIO (7.4)
3HaueHUs L.

[Tpu 5TOM IOMONMHMTENBHAS OTPEITHOCTE HE JOJDKHA NpeBbIaTh 1 %, a 71l BHOBb CO3/1aBa€MbIX
u pexoHcrpyupyemsix UK - 0,5 %.

7.3 CtpyeBbIIPAMUTENH

[Ipu ycranoske CY 3a MC ¢ cyMMapHOW [UIMHOW TIPSMBIX y9acTKoB Ooinee 44D pexoMeHAyeTcs
NPUMEHATH CTpyeBbIIpsMHUTeNH. OnncaHue W KOHCTPYKIHMH CTPYEBBIIPSIMUTEICH PEKOMEHIYEMbIX
TUTIOB TIPUBEICHHI B 7.3.2 1 Ha pucyHKax | u 2.

[Tpn HeoOxoanmocTH ucnoys3oBaHus CY ¢ GONBIINM OTHOCHTENIBHBIM AnaMeTpoM otepctus CY
YCTaHOBKa CTPYEBBIIIPAMUTENEH MO3BONISET B PAIC CIy4aeB COKPATHTh JUIMHBI MPSIMBIX ydacTkoB WT
0e3 yBenn4eHns OTPEIIHOCTH onpeAeeHns Kod(ppuineHTa nCTeIeHu.
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Pucynox 1 — CrpyeBsinpsMutenu
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Pucynok 2 - CTpyeBBITPSIMATENN

7.3.1 Yemanosxka cmpyesvinpamumeneti

CrpyeBBIIPAMUTENb YCTaHABIMBAIOT B MpsMOM TpyOompoBome Mexay Bxogom B CY n
ommkaiimmM k Hemy MC. [iimHa npsimoro y4dactka UT, B KOTOPOM YCTaHOBIJIEH CTPYEBBIIPSIMHUTEINb,
JIoJKHa OBITh HE MEHEee WM PaBHA:

- 20D - mexnay 00biM MC 1 cTpyeBBITPSIMUTENEM;

- 22D - Mexny ctpyeBsinpamutenem u CY.

Jmuny npsmoro ywactka UT mexny mepBeiM u BTopeiM MC mepesn CTpyeBBIIPSIMUTENIEM He
peraMeHTHPYIOT.

[Tpn ycraHOBKE CTPYEBBINPSMHTEINSI 0OECIIEUHBAIOT KOHTPOJb 3aCOPEHHOCTH CTPYEBBITPSIMHUTEIS
(Hanpumep, 10 TIepenay AaBICHHUS Ha HEM) U €TO OYHCTKY.

B KOHCTpYKIMH CTPYEBBINPSIMUTENEH CYIIECTBEHHOE 3HAUE€HHE MMEET MapajyieIbHOCTh TPYO Win
IUTACTHH KaK MEXIy COOOH, Tak M OTHOCHTENBHO TpyOompoBoma. Ilpm HECOONIOmEeHWH 3TOTO
TpeOOBaHUS CTPYEBBITPIMHUTENb MOXKET CTaTh HCTOYHUKOM 3aKpYUHBaHHS OTOKA.

Ecnu mpaBUIbHO CKOHCTPYHPOBaHHBIE CTPYEBbIIpSAMUTENH NpuMeHstoT ¢ UT, nmuHb npsmbeix
YYaCTKOB KOTOPBIX PaBHBI IIPUBEJCHHBIM BBIIIE, TO UX MOXKHO UCIIOJIB30BaTh ¢ pasinuHbiMu MC.

7.3.2 Tunvl cmpyesvinpamumenet

CyIIEeCTBYIOT MSITh TUIIOB CTPYEBBITPSIMUTENEH, OCHOBHBIE XapaKTEPUCTHKN KOTOPBIX IPUBEICHBI B
Tabnuue 6.

Tabsuna 6 - OCHOBHBIE XapaKTEPUCTHKH CTPYEBBIIPSIMUTENECH

[oTeps
Tun cTpyeBBITPSIMUTENS Hasnauenue
JIaBJICHUS

«IlaHKep» - OMHOJUCKOBBIN IUIACTUHYATHIM  |YCTpaHser 3aKpy4YUBaHUE vl 500,50 u?)

ACHMMETPHIO TOTOKA
«npeHkens» - TpexJucKoBbIil| O4eHb XOpOoUIO yCTpaHser
nep(opupoBaHHbIN: aCMMMETPHIO TIOTOKa M CHIXKAET
- ¢ (packamu YPOBEHD MyJIbCAIINH 11 (0,50 %)
- 6e3 dacok 14 (0,50 )
«TpyGuaTsrit» Ycerpanser 3akpyuuBaHue TOTOKa H| 5 (0,50 uz)

YaCTHYHO YMEHbIIACT €ro

ACMMETPUIO




IToTeps
Tun crpyeBbIIPSIMUTENSA Hasnauenue
JIaBJICHUS
«AMCA) - TuTacTUHYATO-peIeTYaThINd VYerpanser  Tonbko  3akpyuuBanue| 0,25 (0,50 u?)
MOTOKA
«OTyanby - 38e31000pa3HbIi To xe 0,25 (0,50 %)

7.3.2.1 CrpyeBsinpsamutens tuna «Llankep» (pucyHOK 1, a) COCTOMT M3 AMCKAa C OTBEPCTHSIMU
OIIpEeJIeTICHHBIX Pa3MEpOB M HECKOJIBKMX KaHaJOB (OJMH KaHaJl Ha KakJ0oe OTBEpPCTHE), 00pa3yeMbIX
nepeceyeHreM psijia IIacTHH.

Jluck W IacTWHBI JIOJDKHBI OBITh MHWHHMMAIIBHOHM TOJIIMHBIL, OOecredMBaromeii Tpedyemyro
MIPOYHOCTb.

7.3.2.2 Crpyessinpsamutens Tamna «Lnperkens» (pUCyHOK 1, 6) COCTOUT U3 TpeX MOCIe0BATEIEHO
pACIIOIOKEHHBIX ~ TUCKOB C  OTBEPCTUSAMH. PaccTosHME MeXIy HOBYMs IIOCIIEHOBATEIHHO
YCTaHOBIEHHBIMH  JHWCKaMH  paBHO  JOWaMeTpy  TpyOompoBoma, B KOTOPOM  pa3MeIIeH
cTpyeBbpsaMurens. OOmas 1uiomangs OTBEPCTHH Ha IUCKAaX JODKHA cocTaBiaTh Oomee 40 %
IUIoLaa ceueHus: TpyoomnpoBoja. PekoMeHayroT, 4ToObl OTBEPCTHS Ha BXOJHBIX TOPLAX JUCKOB
UMeNd (pacK.

Tonmmua aucka 1ojbKkHa OBITH OoJiee TUaMeTpa OTBEPCTHS, a TUaMETP OTBEPCTHS IOJDKEH OBbITh
MeHee HIIH PaBeH '/5y MaMeTpa TpyOonpoBoa.

JIMCcKN CKpeIuIsioT MeXay coOoi C IOMOIIBI0 CTSDKEK WIIM IIIHWIEK, YCTaHABJIMBAEMBIX I10
nepudepun  OTBepCTHs TPyOONpOBOAa M  HMEIONIMX MHHUMAJIBHO BO3MOXHBIH  JHaMeTp,
00yCTIOBNICHHBIH TPEOOBAHISIMH IIPOYHOCTH.

7.3.2.3 CrpyeBoinpsaMuTens Tamna «TpyOodarsii» (pUCYHOK 1, B) COCTOUT W3 IMaKeTa CKPEIUICHHBIX
MEXIy COOOU TapauIeTbHBIX U CONMPUKACAIOIINXCS TPYO, )KECTKO YCTAaHOBJIEHHBIX B TPYOOIIPOBOJIE.

B cTpyeBpmpsamurene gomKkHO ObITh He MeHee 19 Tpy6. JimmHa TpyO moimkHaA OBITH HE MEHEEe WIIH
paBHa 10d". TpyObI cOenUHSIOT B TAKeT, KOTOPBII JOJDKEH OMUPATHCS Ha TPYOOIIPOBOSI.

7.3.2.4 Crpyessinpamutens tHna «AMCA» (pUCYHOK 2, a) COCTOMT M3 S49eeK C KBaJAPAaTHBIMU
OTBEPCTUAMMU, 06pa3OBaHHbIMl/l B pE3yJIbTaTC NMEPECCUCHUA TIIACTHH; pa3MEpPbl OTBepCTI/lﬁ MMPUBCACHBI
Ha pucyHke 2, a. CTeHKH OTBepCTHH MODKHBI HMETh MHHHMMAIbHO BO3MOMKHYIO TOJIIUHY,
00yCIIOBIIEHHYIO TPeOOBaHUSMH ITPOYHOCTH.

7.3.2.5 CrpyeBbipsmMuTeNns THHA «IJTyanb» (PUCYHOK 2, 0) COCTOUT W3 BOCBMHU paJajibHBIX,
PacIoyIoKEHHBIX O/ PaBHBIMH YIJIaMH JIONIACTEH JUIMHOM, paBHOW ABYM JHaMeTpaM TpyOOonpoBoja.
Jlonacti JOJKHBI MMETh MUHHMMAJIBHO BO3MOXHYIO TOJIIMHY, OOYCIIOBJIEHHYIO TpPeOOBaHHUSIMHU
MIPOYHOCTH.

7.4 O6mue TpeOOBaHUS K ITapaMeTpaM MOTOKA Mepel] CTAaHIAPTHBIM CYKAIOIUM YCTPOUCTBOM

Ecmu HeBO3MOXXHO BBINONHHUTH TpeOoBaHUS K ycraHoBke CY, mpuBereHHsle B 7.2 u 7.3, TO
OCTAIOTCS B CHJIE TIOJIOKEHHUS HACTOAIIETO CTaHAApTA MPH CIEAYIONINX YCIOBUIX:

- yroux 3akpyumnBaHus notoka nepen CY He noimkeH ObITh Ooee 2°;

- B KaxmoW Touke momepedHoro ceuenus MT, pacmonoxennoro mepen CY Ha mmuHe 2D,
OTHOLIEHHE MECTHOM OCEBOM CKOPOCTHU IIOTOKA K €r0 MaKCHMaJIbHOW OCEBOM CKOPOCTH B 3TOM CEUYEHUU
JIOJDKHO OTJIMYaThCsl He Oosiee yeM Ha +5 % OT Takoro ke OTHOIIEHHMs JJsi CTaOMIM3MPOBAHHOTO
TypOyJICHTHOTO [TOTOKA B MOJJOOHOM TpyOOIpOBOIE.

7.5 [lapaMeTpbl H3MEPUTEIILHOTO TPYOOIIPOBOAAa U MOHTAX CTAHIAPTHBIX CYXKAIOIIUX YCTPOUCTB

7.5.1 Tpebosanus xk usmepumenvHOMy mpyoonpo8ody

7.5.1.1 T mepen CY (umu KOPIYCOM KOJIBIICBOW KaMephl) HOJDKCH OBITh IIJIHMHIPUYCCKAM Ha
JunHE He MeHee 2D. Yka3zaHHBIN TpyOONpPOBOA CUHTAIOT IITMHIPHYECKIM, €CIIH JH000i nuamerp B
m000¥ MmIockocTH oTnyaercst He 6oee ueM Ha +0,3 % ot cpennero 3HaueHus D cormacHo 7.5.1.2.

7.5.1.2 Iuametp D onpenemnsioT Kak cpenHee apuMeTHIecKoe 3HaUCHNE PEe3yIbTaTOB H3MEPEHHUN
He MEHee 4eM B TPEeX IMOIEePEUHbIX CEUCHUSIX TPYyOOIpOBO/Ia, & B KAK/IOM U3 CEYCHUIT - HE MEHEe YeM B
YeThIpeX JHaMeTPaTbHBIX HAIPABICHUSIX, PACTIONOKEHHBIX 10 OANHAKOBBIM YTJIOM APYT K IPYTY:

a) s auadparm ¢ yrioBbiM orOopom aasieHus, conen MCA 1932 u comen Benrypu nepsoe
CeueHHe BBHIOMPAIOT HEMOCPEACTBEHHO y BxoaHoro topua CY WM mnepeiHero Topua KoJbIEBOU
Kamepsl (IIpH ee HaIW4uu), Bropoe - Ha paccrosiHuu 0,25D, tperbe - Ha paccrosiuuu 0,5D (cM. Takxke
8.2.2.10);

0) mns muadparM ¢ ¢UIaHIEBBIM OTOOPOM JIABJICHHUS TEPBOE CEUCHUE BBHIOMPAIOT HA PACCTOSHUH
25,4 mm ot BxogHoro Topua CVY, Bropoe - Ha pacctogHuu 0,25D 0T nepBoro, TpeThe - Ha PacCTOSIHUU
0,25D ot BTOpOTO;

B) I mUadparM ¢ TpexXpagnyCHBIM OTOOPOM JaBIICHUS IIEPBOE CEUCHNE BRIOMPAIOT Ha PACCTOSHIH
D ot Bxogroro Topua CY, Bropoe - Ha paccrostauu 0,25D 0T mepBoro, TpeThe - Ha pacctossauu 0,25D
OT BTOPOTO.




ITorpentHocTh N3MEPUTENEHOIO HHCTPYMEHTA He JOJIKHA npeBsimath +0,1 %.

7.5.1.3 UT mexny nepsbiv MC nepen CY u camum CY Ha paccrostHun 0osiee 2D OT MOCIEAHEr0
MOJKET OBITH COCTaBHBIM (O/IHA WITH HECKOJIBKO CEKITHIT), CEKIIMA KOTOPOTO COSAUHSIOT MEXKAY COOOM C
MIOMOIBIO CBAPKH WK (pIIAHIIEB.

CocraBHast koHcTpykuusi VT He NpHUBOOWT K JOMOJHMTENBHOW MOrpemHocTH Koddduimenra
WCTEYEHHs, €CIIM BBICOTa YCTyma B MecTe cThIka JByX cekumii UT cooTBeTcTByeT TpeOOBaHHIO K
MIIMHAPUIHOCTH TpyOompoBoa mo 7.5.1.1.

7.5.1.4 Ecnu BBIcOTa ycryma h mexnay apyms ceknuamu UT mpeBocxoaut mpenen mo 7.5.1.1, HO
YZIOBIIETBOPSIET IBYM YCJIOBHSIM:

h/D <0,002(1,/ D+ 0,4)/ (0,1 +2,3/). (7.5)
rne /, - paccTosHHE OT YCTyHa 1O OTBEpCTHs Uit oTOopa masneHus nepen CY wim g0 mepemHero
TOpIIa KOJBIIEBON KaMephl (IIpH € HATUIHH);
/D <0,5,

TO K HOTPEIIHOCTH Kod(pduuMeHTa HCTeYeHHs apu(pMETHUECKU MPUOABIAIOT JOIOJHUTEIBHYIO
morpenrHocts 9, =+ 0,2 %.

7.5.1.5 llpumenenne UT, He yaoBaeTBOpSIOMIUX yCIoBUsAM 7.5.1.4, He momyckaercs.

7.5.1.6 quametp npsimoro yuactka UT 3a CY Ha jyivHe He MeHee 2D OT ero BXOJHOTO TOpIia He
JIOJDKEH OTJIMYaThCs Ooyiee yeM Ha +3 % otT cpeanero auamerpa mpsmoro ydactka UT mepen CV.
OneHka MOXXeT OBITH JaHa MO pe3yjabTaTaM OJHOTO HW3MEPEHHUs IuaMeTpa MpsSMOro ydacTka
Tpyborposoxa 3a CY.

Beicora ycryna Ha paccrosinun 6onee 2D 3a CY He noikHa npessimath 0,01D.

7.5.2 Pacnonooicenue cycaoumux ycmpoucme u KoAbyegulx Kamep

7.5.2.1 CY ycranapmuBatoT B UT Takum oOpazom, 4ToOBI OBUIO 0OECHEUCHO TEUCHHE CPEIbl OT
BxozHOro Topia CY K BEIXOZHOMY.

7.5.2.2 HeneprienaukysipHOCTh BXoaHOTO Topiia CY k ocu UT nomwkHa OBITE B penmenax +1°.

7.5.2.3 CVY ycranaBnuBatoT coocHo WNT wmm koprycy KonbieBoi Kamepbl. CMemieHne ocu
otBepcTus e, CY (Kak Ha BXOJAHOM, TaK M Ha BBIXOJHOM TOpLAX) OTHOCUTENbHO ocu UT ompenemnstor
1o popmyie

e < 0,0025D4. (7.6)
0,1+2,38
Ecmmn
0,0025D < 0,005D 77

— s <es——m— ,
0,142,383 0,142,383
TO K HOTPEIIHOCTH KOd(pQUIMEHTa HCTeYeHMS apU(PMETHUECKU MPUOABILAIOT JOIOIHUTEIBHYIO

norpemtocts §, = 1+0,3% .

YcranoBka CY ¢ Goubliieit HECOOCHOCTBIO HE IOy CKaeTcsl.

7.5.2.4 Kopiyc KOJBIICBON KaMephbl ycTaHABJIMBAIOT coocHOo MT Takum 00pa3oM, uToOBl HH OJHMH
3JIEMEHT KaMephl He BBICTYIIAJ] BO BHYTpeHHIO0 nonocts UT.

7.5.3 3axpennenue CY. Ynaomuumenvrvle npoknaoxku

7.5.3.1 Cnoco6 3axperienust u 3aTsokki CY 10/DKeH o0ecreyrBaTh COXpaHEHHE ero NpaBHIBHOTO
TIOJIOXKEHHS TIOCIIE YCTAaHOBKH.

I[Ipu ycranoBke CY wmexnay ¢(raHmamMu HEOOXOAWMO OOECIEYHUTh €ro CBOOOJHOE TEIIOBOE
pacmrpenue 6e3 KOpoOJICHHS U TIOBOIKH.

7.5.3.2 YnnoTHUTENbHBIE MPOKIAAKA HE JOJDKHBI BBICTYNATh BO BHYTpEHHIOI moiocte UT wmm
oTBepcTHsl UId OTOOpa maBieHus. [Ipokmaiku AOMKHBI MMETh 10 BO3MOXKHOCTH MHHHMAJIBHYIO
tommuHy. OHH HE TOJDKHBI IPUBOANUTE K HAPYIICHUIO TpeboBaHui 8.2.

7.5.3.3 YonotHutensHble Npoknagku Mexay CY U KOpmycoM KOJBIEBOM KaMephl HE JOJKHBI
BBICTYIIaTh BO BHYTPEHHIOIO MOJOCTh 3TON KaMephl.

7.6 lonomHuTenbHBIE TpEOOBaHKS K YCTaHOBKE KilaccHyeckux Tpyo Bentypu

7.6.1 Bxomnot UT momkeH ObITh HMIMHAPUYECKUM Ha JUIMHE HEe MeHee 2D, M3MEpPEHHOH OT
BXOJIHOTO TOpIIa IIMJIMHAPHYECKOH YacT TpyOs! BenTypu.

7.6.2 Cpennee 3nauenue nuamerpa D WUT, npuMebikatomero K Kiaccuueckoil Tpyoe Bentypu, He
JOJDKHO OTIHMYaThes Oosiee yeM Ha | % OT 3HaYEeHUs] JuaMeTpa BXOJHOTO IMIMHAPHYECKOTO yIacTKa
TpyOs! Benrypu. Kpome toro, pesynpraTsl oTAensHBIX m3Mepennit auamerpa UT wHa mmae 2D ot
BX0/1a TpyObl BeHTypH HEe NOIDKHBI OTIMYATHCS OT CPEeTHETo 3HaYEeHUs Oonee yeM Ha 2 %.

Huamerp UT, pacnonoXeHHOTO HEMOCPEICTBEHHO 3a TpyOoit Bentypu, nomken 0sITh He MeHee 90
% nuamerpa Ha cpese ero quddysopa. ITo 03HAYAET, YTO MOTYT OBITH HCIIOJIH30BAHBI TPYOOIIPOBOIBI
C TaKUM € JIMaMETPOM OTBEPCTHsI, KaK M y BBIXOAHOTO ceueHus auddys3opa Tpyost Bentypu.



7.6.3 3nauenue otHocutenbHOU mepoxoBatoctu UT Ha mimHe He menee 2D no 1pyObl Bentypu
JIOJKHO OBITh Ry, / D < 1073,

7.6.4 Cmemenune ocu UT nepexn tpyooii Bentypu otHOCcuTensHO ocu TpyObl BeHTypH, n3mepenHoe
B IUIOCKOCTH CTBIKa TPYOOIIPOBO/IA C LIMIIMHPUIECKHM yJacTKOM A TpyOsl BeHTypH, NOIDKHO OBITH HE
6osiee 0,005D. Bzammuslii nepekoc ocei TpyOsl Bentypum m UT nomwken Obith He Oonee 1 %.
CyMMapHOe 3HaueHHe YKa3aHHOTO OCEBOTI'O CMELICHUS W IIOJIOBHHBI OTKJIOHEHHUS 3HAYEHUs AHaMeTpa
UT ot cpennero 3uauenus (7.6.2) nomxao ObITh HE 60itee 0,0075D.

8 JIMAD®PAI'MbI

8.1 Kouctpyxkius auapparmsl

Ha pucynke 3 moka3zaHo mornepedHoe cedeHue nuadparmbl. bykBeHHbIE 0003HAYEHHUSI COCTABHBIX
9acTeil ¥ TEOMETPHUECKUX Pa3MepoB AuadparMbl, IPUBEACHHBIC HA PUCYHKE 3, UCIIOJIb30BAHBI Jaliee B
HACTOSIIIEM pasJielie.
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Pucynoxk 3 - CrannaptHas nuadparma

8.1.1 Obwue nonosicenus

8.1.1.1 Topupsl auadparMel IODKHBI ObITH TWIOCKUMH (8.1.2.1) M mapamienbHBIMU JpPYT JpYry
(8.1.4.4).

8.1.1.2 IlpuBeneHHble HIKE TPEOOBAHMS OTHOCSTCS TOJBKO K TOM 4YacTW auadparmbl, KOTOpas
HaXOJUTCsI BHYTPU TPYOOIPOBOIA.

8.1.1.3 IIpum pazpaboTKe, H3TOTOBIEHUH U IPUMEHEHUH KOHCTPYKIMHU y3J1a KPEIUICHUs AuadparMbl
HEOOXOAMMO YUUTHIBATH BO3MOXKHOCTh €€ Jie)opManry BCIICACTBUE BO3ACHCTBUS Ieperana IaBlIeHUs
WIA HaNpsOKSHWH, BBI3BAHHBIX 3aTsDKKOHM (umanieB. [log Bo3aelcTBHEM 3THUX (DaKTOPOB IEPEKOC
JradparMel OTHOCUTENIFHO M3MepseMoi 6a3bl He noipkeH npessimats 0,01 (0,6°) B pabounx ycaoBUsX.
JlomyckaeTcsi CYUTaTh 3TO YCIOBHE BHIITOIHEHHBIM MIPH OO0 qeHny TpedoBannit 8.1.2.1 u 8.1.4.3.

8.1.2 Bxoonoii mopey A



8.1.2.1 IToBepxHOCTH BXOAHOTO TOpIa A AuadparMpl J0JHKHA OBITH INIOCKOM.

HemiockocTHOCTh BXOAHOTO TOpLa A ONpeeNsioT y Auadparmbl, W3BJI€UEHHOH U3 TpyOOIpoBoIa.

JuadparMy CUMTAIOT TUIOCKOM, €CJIM HAKJIOH NPSIMOM JIMHWY, CBSI3BIBAIONIEH /BE JIOOBIE TOUKH €€
TOPLIOBOI MOBEPXHOCTU A, OTHOCUTENBHO IUIOCKOCTH, NEPINEHIUKYIApHOH K ee ocu, meHee 0,005
(0,3°).

8.1.2.2 lllepoxoBarocTh Ra MOBEPXHOCTH BXOAHOTO TOpLA TuadparMbl JOIDKHA OBITH HE OoJiee Wi
paBua 10d B npesienax kpyra IuaMeTpoM He MeHee D, KOHIEHTPHYHOTO OTBEPCTHIO AUADPArMBl.

8.1.2.3 C menmpio MPOBEpUTh MPABHIBHOCTh YCTAHOBKM IIEPEJHETO TOpLa auaparMel IO
OTHOIIGHWIO K HAaNpaBiICHHIO II0OTOKAa NPEeIycCMaTpUBAIOT MAapKHPOBOYHBIA 3HaK. HaHeceHue
MapKHpOBOYHOI'0 3HAaKa Ha TOpLAX AuadparMel B IIpesesiax Kpyra quaMeTpom D He TOITyCKaeTCs.

8.1.3 Buixoonoii mopey B

8.1.3.1 Brxognoit Toper auadparMel J0JDKEH OBITH IJIOCKUM M MapauIeIbHBIM BXOJHOMY TOPILY
(cm. Takxke 8.1.4.4).

8.1.3.2 [llepoxoBaTOCTh MOBEPXHOCTH BBIXOJHOTO TopIia auadparMbl AokHA ObITh Ra < 0,01 MM,
ecnu auadparma rnpeHasHaueHa st '3MEPEHU pacxo/ia B OJJHOM HalpaBJIeHHH.

8.1.3.3 CocrosiHre TOBEPXHOCTH BBIXOJJHOTO TOpLA AuadparMbl J0MYCKAETCs OLIEHUBATh BHEITHUM
OCMOTPOM.

8.1.4 Tomyuna ouagppaemel E, u OnuHa yuruHOpU4eckol Yacmu omeepCcmust e

8.1.4.1 JlnuHa e UMIMHAPHYECKOW dYacTu oTBepcTHs amadparmel nomkHa O0bTe oT 0,005D no
0,02D.

8.1.4.2 3HaueHus e, M3MEpPEHHBIE B JIFO00H TOUKE OTBEPCTHA TUAPpPArMbl, HE JODKHBI Pa3inndaThCs
MexXIy coboit 6omree uem Ha 0,001D.

8.1.4.3 Tomuuna E, nuadparmbl T0DKHA HAXOIUTHCS B nipeaenax ot e 1o 0,05D. TIpu 50 mm < D <
64 MM normyctuMa ToimuHa E; 10 3,2 MM.

HanmeHbplIyro HEOOXOIMMYIO TOJIIUHY AHA(parMbl ¢ Y4€TOM H3JIOKEHHBIX BbINIEe TpeOOBaHUM
OMPENEIISIOT U3 YCIOBUS OTCYTCTBHS ee nedopMaiui B pabodnx yciaoBusx mo Gopmyie [3]

0,5

A
E,>D| 2= (0,681-0,6518) | , (8.1)
Gﬂ’l

Tlie G, - Ipeaesl TeKy4ecTH Marepuaina quadparMel Ipu padouei remmeparype, [la.

Ecnu Tonmmmua nuadparMel MeHee paccuuTaHHOM 1o ¢dopmyne (8.1), TO K HOrpemHoOCTH
ko3 duLKeHTa HCTEYEeHUs] apU(pMETHUECKH TPHOABIISIOT JOMOJHUTENBHYIO IOTPEHIHOCTh O,
ompenenseMyro 1mo gopmye [3]

Ap, D°, D
=~ Z 0. 2 py, (8.2)

" E, E E

rae E, - Mozyne ynpyroctu Matepuana auadparmel, Ila;
a=B(13,5-15,5p); (8.3)
b=117-106 8. (8.4)
3HaveHus o; U E, yKa3plBaeT IOCTABLIMK MaTepHaa, 3 KOTOPOro U3rOTOBJIAIOT auadparmy, s
ycnoBuii ee npuMenenus. Hexoropele 3nauenus o; u £, npusenens! B Tabmunax B.2 u B.3 nacrosmiero
cragaapta (TOCT 14249 u [9)).
8.1.4.4 3nauyeHus ToimuHbl E;, U3MEpeHHblE B JII00OI TOYKE MOBEPXHOCTHU Juadparmbl, He
JIOJDKHBI Pa3InvaThcs Mexay coboii 6osee uem Ha 0,001D.
8.1.5 Veon naxnona F obpasyoweti konyca
8.1.5.1 Ecmm Tommmua auadparMsl IPEBBINIAET JJIMHY € OTBEPCTHS, TO OHO CO CTOPOHBI
BBIXOZHOTO TOpIA JIOJDKHO HMETh KOHHYECKYI0 IIOBEpXHOCTh, KOTOpYIO 00pabaTbiBaloT B
cooTBeTcTBUM ¢ 8.1.2.2.
8.1.5.2 Yron HaksoHa F' oOpasyromei KoHyca 10JbKeH ObITh 45° + 15 °,
8.1.6 Kpomxu G, Hu I
8.1.6.1 Bxomnas xpomka G ¥ BBIXOAHBIE KpOMKH H ¥ [ HE JOIDKHBI MMETh NPUTYIUICHHHA U
3ayCEHIIEB, 3aMETHBIX HEBOOPYKEHHBIM ITIa30M.
8.1.6.2 BxopnHas kpomka G J0JDKHA OBITH OCTPOH, T.€. paiiycC €€ 3aKpyIJIeHUs IOJDKeH OBbITh He
6osiee 0,05 MM. D10 TpeOoBaHUE MPOBEPSIOT MM BHEHIHUM OCMOTPOM HEBOOPYKEHHBIM IIIa30M MO
OTCYTCTBUIO OTPA)KCHUSI CBETOBOTO JIyda OT BXOJHOM KPOMKH (B 3TOM CiIydae paguyc HPUHHMAIOT
paBHbIM 0,05 MM), WK HETTOCPEACTBEHHBIM U3MEPEHHEM.
Ecnu paanyc 3akpyrienus kpomku He 6oinee 0,0004d, nonpaBouHbid kK03 duUIMEHT Ha HEOCTPOTY
BXO/IHOW KPOMKH IPHHUMAIOT PAaBHBIM €JIUHUIIE, B TPOTHBHOM CJIydae €ro onpenessor no B.4.



Hcxopst u3 yka3aHHbIX TpeOoBaHuil, s auadparm ¢ d > 125 MM nonpaBo4Hbid koddduimeHT Ha
HEOCTPOTY BXOJHOW KPOMKHU PaBEH €IUHULIE.

8.1.7 Juamemp omeepcmus ouagppaemol

8.1.7.1 [Imamerp otrBepcTHsi d W OTHOCUTENBHBI auamerp [ = d/D nuadparmbl JOJDKHBI
COOTBETCTBOBATH yCIoOBUsAM §.3.1.

8.1.7.2 3a 3HaueHume uamerpa d LWIMHIPUYECKOW 4YacTH OTBEPCTUSl IPUHHMMAIOT CpelIHee
3Ha4YeHHE PEe3yJIbTATOB HE MEHEE YEThIpeX M3MEPEHHH AMAaMETPOB, PACHOJIOKEHHBIX II0J PABHBIMH
yriamu ¢ oTkiIoHeHueM £5°. IIpu 3ToM NorpenHocTs U3MEPUTENTLHOTO HHCTPYMEHTA JJOJDKHA ObITh HE
6ouee 0,02 %.

8.1.7.3 Ortsepctue amadparMbl MOIDKHO OBITh LWIMHAPUYECKAM, a €ro OCh JOJDKHA OBITh
MEPIICHANKYISIPHA K BXOTHOMY TOpIly auadparMel B mpenenax + 0,5 ©.

PesynbTaThl OTHENBHBIX M3MEPEHU AMaMeTpa OTBEPCTHS HE MOJDKHBI OTIMYATHCSA OT CPETHErO
3Ha4yeHus Oomnee yeM Ha 0,05 %. IllepoxoBaToCTh MOBEPXHOCTH Ra OTBEPCTHS HE NOJDKHA OBITH Ooee
107d.

8.1.8 Cummempuunvie ouagpacmor

8.1.8.1 Eciu aguadparma mnpenHasHaueHa Juisi M3MEPEHHH pacxoja Cpei, TeKyIIMX B MPSIMOM U
00paTHOM HaITpaBJICHHUSX, TO BBIIOJIHSIOT ClIeTyIOUIHe TPEOOBAHHUS:

a) oTBepcTHe AuadparMbl HE JODKHO UMETh KOHMYECKON YacTH;

6) o0a Topua quadparMel JODKHBI COOTBETCTBOBATH TPEOOBAHMSM, IPUBEICHHBIM JUI BXOIHOTO
Topua B 8.1.2;

B) TtommmHa E; nuadparMel JAoDKHA OBITh paBHA UIMHE LWJIMHAPUYECKOW YaCTH OTBEPCTHUS €
cornacHo 8.1.4;

r) o0e KPOMKH OTBEPCTHS MJOJDKHBI COOTBETCTBOBATH TPEOOBAHUIO Ui BXOJHOH KPOMKH,
npuBereHHOMY B 8.1.6.

8.1.8.2 lnst nuadparmel ¢ TpexpauycHbIM 0TOOPOM AaBieHus (8.2) mperycMaTprUBaioT mepes 1 3a
HEH JBe TPpyNIBI OTBEPCTUH i 0TOOpa AAaBICHUS, KAKAYIO U3 KOTOPBIX MCIIOIB3YIOT B COOTBETCTBUU
C HaIlpaBJICHHEM IIOTOKA.

8.2 OtBepcTHs Aist 0TOOpA NaBIICHUS

8.2.1 @opma u ouamemp omeepcmuil 01 ouappazm ¢ PraHyesblM U MPexpaouyCHbiM OmoOopPoM
oaesnenus

8.2.1.1 Ocp otBepcTHs AIst 0TOOpA AaBIEHMS JOJDKHA OBITH PACIIONIOKEHA HA PacCTOSHHUM [ OT
TUIOCKOCTH COOTBETCTBYIOIIETO TOpLa AHadparMsl.

Paccrostare 1o ocu oTBepcTHs A 0TOOpa JaBIECHUS U3MEPSIIOT 10 00pa3yromel TpyOsl ¢ y4eToM
TOJIIIMHBI YITIOTHUTEIBHBIX MPOKIAZOK U (WIK) YIUIOTHUTEFHOTO MaTepraa.

8.2.1.2 Inadparma ¢ TpexpaamyCHBIM OTOOpOM HaBlieHHs (PUCYHOK 4, a)

HomunansHoe paccTosiue /) 10 ocH OTBEPCTHS U1 0TOOpa HaBiieHus rnepes auadparMoii paBao D
W MOXeT HaxomuThcs B mpemenax or 0,9D mo 1,1D. KosbdunmeHT wcTedeHHs NMPH ITOM HE
HU3MEHSETCS.

HomunansHoe paccrosiaue [, 10 OCH OTBEpCTHS AJis 0TOOpa AaBieHus 3a auadparmoit pasao 0,5D
1 MOXXCT HAXOJUTHCA B CICAYIOIUX NPEacCiIax, HE BbI3bIBast U3MCHCHUS KOB(l)(l)I/l]_II/IeHTa HUCTCUYCHHUA:

ot 0,48D no 0,52D npu < 0,6;
ot 0,49D no 0,5D nipu > 0,6.

Paccrosinus /| u [, ©3MEpSIOT OT BXOJIHOTO TOpIia Anadparmol.

8.2.1.3 JInadparma ¢ aanmeBbiM 0TOOPOM JaBjicHUs (PUCYHOK 4, 0)

HomunansHoe paccrosiaue /; mepen nuadparmMoil oT ee BXOAHOTO TOPIA 10 OCH OTBEPCTHS VIS
oTOopa JaBieHNs paBHO 25,4 MM.

HomunansHoe paccrosHue 12' OT BBIXOJHOTO TOpHma AmadparMbel OO OTBEpCTHS I OTOOpa
JlaBJIeHUs 3a quadparmMoil paBHoO 25,4 MM.
PaccrosiHusa [, u Zé JOJDKHBI HAaXOAWTBCS B CIEAYIOIIMX IpPEAENax, HE BBbI3bIBAaS W3MEHEHHMS

K03 PHUIINEHTa UCTCUCHHUS:
a) (25,4+0,5) MM 1Ipu OTHOBPEMEHHOM BEITIOJIHEHIH yCIIOBHIA:
£>0,6 u D < 150 mm;
0) (25,4+1) MM B ocTalbHBIX CiIydasx, T.e. npu S < 0,6 wim
£> 0,6 H0 150 MM <D <1000 mMm.
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PucyHok 4 - PacnionoskeHue oTBepCTHI IS TPEXPaTINyCHOTO | (DiaHIeBoro cnocoboB oTdopa
JaBJICHHS

8.2.1.4 Ocu otBepctust g oroopa ganeHns U UT TOMKHBI epecekaThes MO MPSMBIM YIIIOM B
npenenax +3°.

8.2.1.5 B mecte Brixozma B 1T oTBepcTHe JOKHO MMETH Kpyriioe ceueHne. KpoMKu ero JOIKHBI
OBITh 3aMOMJIMIIO C BHYTpeHHeW mnoBepxHOCThIO WMT u, HACKOIBKO BO3MOXKHO, OCTPBIMH. Jlist
HCKIIIOYCHHSA 3ayCCHIICB HAa BHYTPCHHUX KPpOMKax OTBepCTI/lﬁ JOIMYCKACTCA UX MPUTYIUICHUE pallnyCoOM
He Goree '/, MaMeTpa oTBEPCTHS [T 0TOOPA AABJICHHSL.

He nomyckaioTcss HEpOBHOCTH Ha BHYTPEHHEH IOBEPXHOCTH COCIUHUTEIBHOIO OTBEPCTHS, Ha
KpPOMKax OTBepCTusi, npocsepiieHHoro B creHke MT, wian Ha crenke UT BOim3m oTBepeTus mist oroopa
JIaBJICHUSI.

8.2.1.6 Brmonnenue tpedoBanuii 8.2.1.4 n 8.2.1.5 MoeT OBITH YCTAHOBJIEHO BHEITHUM OCMOTPOM.

8.2.1.7 lnametp oTBepcTHil st 0TOOpa AaBIeHUS NOuKeH ObITh He Oonee 0,13D u He Oonee 13
MM.

IIpu ompeneneHnM auamMeTpa OTBEPCTHS YUYHWTBHIBAIOT BO3MOXHOCTb €TO 3aCOPEHHs U
HEOOXOANMOCTh 00ECIICUCHNUS YAOBIECTBOPUTENbHBIX JUHAMUIECKIX XapaKTEPHCTHK.

OtBepcrust st oT6opa nasneHus nepeq CY 1 3a HUM JOJDKHBI OTIIMYATHCS APYT OT JIpyTa He Oojee
yeM Ha 0,1 Mm.

8.2.1.8 OtBepcrue [uisi 0TOOpA AaBJIEHHS JODKHO OBITH KPYIVIBIM M LUJIMHAPHUYECKUM Ha JUIMHE,
MpeBBIIAIONICH B 2,5 pa3a n1uaMeTp 3Toro oTBepcTus. JIuHy n3MepsitoT oT BHyTpeHHel cteHku UT.

OKpyrII0CTh M IUIMHAPHYHOCTH OTBEPCTHUSI MOTYT OBITH yCTAaHOBJICHBI BHEILTHIM OCMOTPOM.

8.2.1.9 Ins xkaxxnoro CY npenycMaTpuBaroT, Kak MUHUMYM, OZHO OTBEPCTHE JUI 0TOOpA JIaBIICHUS
nepen CY u 0fHO - 32 HUM.

Jommyckaercsi TIPUIMEHSATh HECKONBKO CcmocoOoB oTOOpa HaBieHWsT Ha OJHOW CTaHIApTHOM
muadparme.

Jlnist MCKITIoUeHNsT B3aUMHOTO BIIMSHHS HE JOIYCKaeTCs pacloyiaraTb B OAHOW OCEBOM ILIOCKOCTH
(Ha oHOM 00pazyroIIeil MOBEPXHOCTH TPYObI) HECKOIBKO OTBEPCTHH C OJHON CTOPOHBI JradparMsel.

B ropusoHTanbHbIX TPyOOIIPOBOAAX OTBEPCTHS AJsl OTOOPA NaBJICHHS Pa3MEIAlOT B BEPXHEH 4acTu
TpyOOIIPOBOAA WIIM KaMephbl C OTKJIOHEHHEM OT BEPTUKAIBLHOHM IJIOCKOCTH, MPOXOJISILeil yepe3 och
TpyObI, HEe Oomee 45° mms BmMaxHBIX ra3oB W He Oonee 90° mma cyxux ra3oB. B TpyGompoBonmax ¢
JKUJIKOW CpeIoi OTBEpCTHs Uil 0TOOpa JaBJIeHUs paclojiaraloT B TOPU30HTAILHOM OCEBOI IIIOCKOCTH



C OTKJIOHEHHEM OT Hee He Ooinee 45°. Ecnu KHUIKOCTH COINEPKUT Ta30BbIE BKIIFOUEHHUS, TO OTBEPCTHS
pacroJyiaratoT HiuKe TOPH30HTAJIBHON IJIOCKOCTH, a A ropsuedt skuaxoctd (¢ > 120 °C) u mapa - B
TOPU30HTAIBLHOU IIJIOCKOCTH.

B BepTuKanbHBIX TPyOONpPOBOAAX OTBEPCTHs Uil OTOOpa IaBJICHHS MOTYT OBITh PacIiojlOXKeHBI B
Tr000¥ TI0CKOCTH, Tpoxosiueii yepes ock UT.

[MoncoennHATH cpeacTBa U3MEPEHHH K OTBEPCTHSIM U1l 0TOOpa JIaBJICHUS CIIEIYET B COOTBETCTBHU
¢ 6.2TOCT 8.563.2.

8.2.1.10 Ocwu otBepcThii s oroopa ganeHus nepen CY u 3a HIM MOTYT OBITh PAaCIIOJIOKEHBI B
Pa3HBIX IUIOCKOCTSX, mpoxoasamux depe3 ock UT (cm. Tarke 3.1.3 u 7.2.7).

8.2.2 [luaghpaema c yenosvim ombopom dasnenus (PUCYHOK 5)
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- KOpIIyC KOJBLIEBOH KaMepkl, 2 - OCh AucKa auadparMsl; 3 - Auck auadparmsl, 4 - OTBEPCTUS IS
oTbopa JaBJICHUSI
Pucynox 5 - YrioBoit ot0op naBieHus

ANAARNNNNEEN

8.2.2.1 PaccrosHMe MeXay OCSIMH OTBEpCTUH Juisi OTOOpa JaBJIEHHS W COOTBETCTBYIOIUMH
TOpLIamMu auadparmMsl paBHO IOJIOBUHE JMaMeTpa WM MOJIOBHHE MIMPUHBI cCaMuX OTBEpCcTHil. B mecte
BBIXO/1a BO BHyTpeHHIo10 nosioctb T oTBepcTue kacaercst Topua nuadparmel.
8.2.2.2 Otbop nmaBieHUS MOXKET OBITH MPOBENEH KaK depe3 OTHENbHBIE OTBEPCTHS, TaK M depes
KOJIBIIEBBIE IIIEIIH.
OTnenbHbIE OTBEPCTHS U OTOOPA JaBJICHUS MOTYT OBITh BBIIIOJIHEHBI KaK B TPyOOIIPOBOAE, TaK U
B ero (manmax. Mecrom oTOopa JaBieHMS MPH HAIMYUHM KONBLEBOH IIEIHM ABISIETCS OTBEPCTHE B
KOpITyCce KOJIbIIEBON KaMephl.
8.2.2.3 3HadeHWsT HAaUMEHBIIIETO JUAMETPa @ OTIENBbHBIX OTBEPCTUH WIJIM IIMPUHBI @ KOJBIEBBIX
meneldl  Ompe;eNsioTcs  TpeOOBaHMSMHM — TNPENOTBpAILCHMS  3acopeHus u  olecriedeHus
YAOBJIETBOPUTEIBHBIX AMHAMHUECKUX XapaKTEPUCTUK. DTH 3HAYCHUS HAXOIAT U3 yCIIOBHUIA:
0,005D < a £0,03D npu < 0,65;
0,01D <a <0,02D npu 5> 0,65.



HesaBucumo oT 3HadeHuss [ 3HAYCHHE AMAMETPA ¢ MOJDKHO YHOBJICTBOPSATH CICAYHOLINM
TpeOOBaHUSIM:

- IUTS )KUKOCTEN U ra3oB 1 MM <a<10 My,
- U TApOB B CIy9Yae NPUMEHEHHUS KOJBIIEBBIX KaMep 1 MM < a 1<0 mm;
- s HapOB U C)KMXKCHHBIX I'a30B B cnyqae HpI/lMeHeHI/IH

OTIIEIBHBIX OTBEPCTUH I 0TOOpa JaBJICHUS 4mMm<a<10mm.

8.2.2.4 KonblieBble I1IEIH BBIIOIHSIIOT CIUIOMIHBIME WM MPEPHIBUCTHIMU MO BCEMY MEPUMETPY
nonepeuHoro ceyenust UT. Kaxnas xosiplieBas kamepa JODKHA COOOIIATHCS C BHYTPEHHEH MOJIOCTHIO
UT c moMouipio He MEHEe YeThIPEX OTBEPCTUI, OCH KOTOPBIX 00pa3yloT paBHBIE YIJIBI MEXIY COOOH.
[0ma/p KaX/I0ro OTBEPCTHS JOJIKHA COCTABIIATh He MeHee 12 My,
8.2.2.5 Ecnm wuMeeTcs HECKOJNBKO OTHENBHBIX OTBEPCTHH Ui OTOOpa [aBICHUS B OJHOM
norrepeuroM cedernu UT mepen u 3a nuadparMoii, X OCH JTOJDKHBI 00pa30oBaTh MeXIy coO0i paBHBIE
YTJIBL.
8.2.2.6 BHyTpeHHmiI quaMeTp b KOpIryca KOJBLEBOW KaMephbl MOJDKeH OBITh paBeH (Wi Oolee)
BHyTpeHHeMy auameTpy D UT. Kpome Toro, 3HaueHue b TOKHO HAXOAUTHCS B MIpeaenax:
D<b<1,01D.
ITpu 3TOM BBHINOTHSIIOT YCIIOBHE
b=D ¢ e 0L
D 0,1+2,35
JliuHa Kopmyca ¢ KOJBLEBOI Kamepsl mepen IUckoM auadparMbel W JuiHa ¢ 3a nuadparmoit
JIOJDKHBI ObITH He Oouiee 0,65D (pucyHok 5).
TonmwmHa f cTeHKH Kamepsl 10JbKHa OBITh paBHA MIH Oostee 2a.
[Tromans cedeHust gh KOJIBLIEBOM KaMephl JOJDKHA OBITH paBHa (wim Oojiee) MOJNOBHHE OOLIeH
MJIOLIAIM LIeJM, COSAUHSIIOIEH 3Ty KaMepy ¢ BHyTpeHHel nosiocteio UT.
8.2.2.7 Bce moBEepXHOCTH KOPITyca KOJBIEBOW KaMepbl, COIPHUKACAIOIINECS CO CPEeNO, MOIDKHBI
OBITh YUCTHIMH.
8.2.2.8 OtBepctust ans oTOOpa MaBICHUS W3 KOJBIEBHIX KaMep K COCAMHUTEIBHBIM JIHUSIM
MU3MEPHUTENbHBIX NPHUOOPOB BBIIONHSIOT B CTEHKE KOpITyca KaMmepbl. B MecTe BbIXO#a M3 CTEHKHU
OTBEPCTHE JIOJDKHO HMETh KPYTJIoe cedeHne nuameTpoM j ot 4 1o 10 mm (8.2.1.5).
8.2.2.9 B3aumHOe pacrioyioKeHHE KOJBLEBBIX Kamep mepen auadparMoil v 3a Hell HeoOsM3aTeIbHO
JOJIZKHO 6bIT]) CUMMCTPUYHBIM. O[lHaKO 066 KaMEpbl NOJIKHBI COOTBCTCTBOBATL BBIICIIPHUBCIACHHBIM
TpeOOBaHUSIM.
8.2.2.10 duamerp UT, ncnons3yemslil Ipu pacdeTe OTHOCUTENBHOrO quaMeTrpa oreepcrus CVY u,
CJIeI0BaTENIbHO, Pacxo/a, U3MEPSIOT B cooTBETCTBUU ¢ 7.5.1.2. Ilpu 3TOM KOpIyC KONbLEBOW KaMepbl
cuntatoT yacteio CVY. [Ipn Hannumy ycryna BeINOJHAIOT TpeboBanue 7.5.1.4. Paccrosinue [, (pucyHok
5) U3MEPSIIOT OT PACTOYKH IS KOpITyca KOJbIIeBoit kamepsl mepern CV.
8.3 KoapummeHTs! ricTedeHus nuadparM 1 pacIiupeHus rasa
8.3.1 Vcnosus npumenenus ouagppaem
CrangapTHble nuadparmbsl IPUMEHSIOT IIPU CIEIYIOMINX yCIOBHAX:
- IuadparMel ¢ yriaoBbIM OTOOPOM AABIICHUS:
d=>12,5;
50 <D <1000;
0,2 < 5<0,75;
5000 <Re < 10° mpu 0,2 < #<0,45;
10000 < Re < 10® npu B> 0,45;
- muadparMel ¢ GIIaHIEBBIM U TPEXPaJANyCHBIM OTOOPOM JIaBJICHUS:
d=12)5;
50 <D <1000,
0,2<4<0,75;
1260 5> D <Re < 10,
rzie d u D BEIpayKeHbl B MHJUIIMETPaXx.
3Ha4YeHNsT OTHOCHUTENFHOW JKBUBAJIICHTHOH mepoxoBarocTd creHKH WT mepenm amadparmoir Ha
JuinHe He MeHee 10D JOoKHBI yJOBIETBOPSTH CIECAYIOIIEMY YCIOBHUIO:

%'10“ SO (8:6)

(8.5)

3HaueHne R, ONPENENSIOT OSKCIEPUMEHTAILHO II0 TOTepe JaBjeHHss Ha 0a30BOi uMHE
koHKpeTHOTO UT mpu pacxomax, COOTBETCTBYIONINX BEpPXHEMY Ipeaeny nmepenuii (cm. B.3).



[TpubamxeHHble 3HaYeHUs R, 0151 Pa3IMYHBIX MaTEPUANIOB JJOIYCKAETCs ONPEeNsTh MO TadJuLe
b.1.

[MpuBenennsle B Tabmuie b.1 3HaYeHHs OSKBUBAJIEHTHOW ILEPOXOBAaTOCTH [UIS Pa3sIMUHBIX
MaTepualioB paccuuTaHsl 1o ¢popmyiie Koynbdpyka 1o skcnepriMeHTalbHbIM TaHHBIM.

Jlonyckaercst npumenenne UT ¢ OTHOCHTETBHOMN MmEpOoXoBaTOCTHIO 10 3-107, ecin ee Bimsnue Ha
3HauYeHHe Kod(QUIMEHTa HMCTEYEHUS] YUYTEHO IIONPAaBOYHBIM KO3((GHUIMEHTOM Ha IHIEPOXOBATOCTH
BHyTpeHHel nosepxHocty UT.

8.3.2 Kosgppuyuenmor

8.3.2.1 KoaddunmeHT HcTeueHust OnpeaessoT Mo ypaBHernto Ltonpma:

C = C.Kge, 8.7)
rze
C.=0,5959 +0,0312 ' - 0,1840 £+ 0,000 L, (1- )" -0,0337 L, (8.8)

0,75
0,0294>° | 10° 1,426
Ky =lt =t | — | =l —2
C, Re L+ C (Re)”
64,28 8%
1,426 =a/b-1=1,70049 /0,70091 - 1;
64,28 = 0,0029 ( 10°)** b =0,0029( 10°)*"%-0,70091 (B cooTBeTCTBHH C 5.2);

Ly = I}/D - oTHOIIIEHHE PACCTOSIHUS OT BXOJHOTO TOpla Auadparmbl 10 OCH OTBEPCTHS Ui 0TO0pa
JaBJIeHus nepen nuadpparmoii k nuamerpy UT;

L, = L,D - oTHOIIEHHE PACCTOSIHUS OT BBIXOJHOTO TOpLA AuadparMel 10 OCH OTBEPCTHUS Ui 0TOOpa
JaByieHus 3a quadparmoit k quametpy UT.

Kpowme Toro, B ypasHenuu (8.8) koadunment 0,090 L, = 0,039 npu

0,0390
>0 (=0,4333).
0,0900
B ypaBuennn (8.8) 3Hauenus L u L, IpUHAMAIOT PaBHBIMHU:
- ISl YIJI0BOTO OTOOpa AaBJeHHs

(8.9)

L1 = L2 = 0,
- IUIsl TPEXPAIMYCHOTO 0TOOpA JIaBIICHUS
le 1,
L, =0,47;
- ist hanmeBoro orbopa JaBICHUS
Li=L,=254/D

rjie D BbIpaXXeH B MUJUTUMETPAX.

Ypasaenue (8.8) MoxkeT OBITH MCIIOJIE30BAHO TOJBKO MpPH yKa3aHHBIX B 8.2.1.2, 8.2.1.3 wm 8.2.2
criocobax oTOOpa JaBIICHHS.

VYpasuenue (8.7) m mpuBeAcHHBIE HIDKE (Gopmyssl morpemHoctedl (8.3.3) chpaBeanuBBl IpU
cobmoiennn TpeboBanuii 8.3.1 u 00X TpeboBaHuil ycraHOBKY quadparm (pasuen 6).

B Tabmunax A.1-A.11 npuBeneHbl B Ka4eCTBE CIIPABOYHBIX AaHHbIX 3Ha4deHust C Kak GyHKUHUU L,
ReuD.

8.3.2.2 TIlpu wucnonp30BaHMU JIOOOTO W3 TPeX CTaHAAPTHBIX CIOCO0OB 0TOOpa JIaBlICHHS
K03((DULMEHT paCIIMPEHUS ONPEEISIOT 0 SMIMPHYECKOH (hopMyIie

e=1-(0,41+0,35 8 Ap/ (kp). (8.10)

YcnoBust npuMeHenus: popmyiisl (8.10) momkHBI 0TBeuaTh TpeboBanusM 6.3.3 u 8.3.1. B tabmuie
A.14 mpuBefcHH B KAa4eCTBE CIPABOYHBIX [AHHBIX 3HAYCHUS KOX(PQHUIMEHTa PaCIIUPEHUS Kak
¢byuxkuun k, (1-Ap/p)u p.

8.3.3 lloepewnocmu

8.3.3.1 [NorpemHoCcTh onpeaencHus ko3¢ uimenta ucredeHus C Ipu YCIOBHH, YTO MOTPEITHOCTH
onpenenenus f, Re, D u Ry, / D paBHBI HYJIIO, UMEET 3HAUCHUS:

o, =10,6 ns f<0.6,
o, =xp s f>0.06.

8.3.3.2 TlorpemrHocTh ompeneneHUs KOdXPQUIMEHTa pacIIUPeHHUs & TPH YCIOBHH, YTO
MOTPENTHOCTH onpeneneHus 3, A p /p u k paBHBI HYJIIO, IMEET 3HAYCHUS:
=+ <
8, =14(Ap/ p) pn f<0,75
8.4 Totepst maBieHUs
8.4.1 Iotepro naBieHus Aw Ha nuadparMe ONpenessIioT o hopMmye



2
po=1"% A, (8.11)
1+apf
[Toreps naBneHus MpeaCcTaBIsET COO0I Pa3HOCTh CTATUYECKHX JlaBlieHUH y creHku UT:
- n3mepenHoro nepen CY B Mecrte, I'ie CTAaHOBHUTCS IPEHEOPE)KMMO MalbIM BIMSHHE JIaBICHUS
(npubnmsurensHo 1D), 00YyCIOBICHHOTO TOPMOXXEHHEM BXOJSIIEr0 IOTOKA HEMOCPEICTBEHHO Y

muadparMel, 1
- wm3MmepeHHoro 3a CY B MecTe, Ille MOXHO CYUTATh IIOJHOCTBIO 3aKOHYEHHBIM MPOLECC

BOCCTAHOBJICHHs CTAaTHYCCKOI'O IAaBJICHHA, 06YCJIOBHCHHOFO paciinp€HuEM CTPyH (HpI/I6HI/ISI/ITCHLHO

6D 3a CY).
8.4.2 JlonyckaroT puMeHeHHe YIPOLICHHON (OPMYJIIbI [J1sl OTPEeSICHNUs] TIOTEPU TaBICHUS
Aw=~1-8")Ap (8.12)
9 COILJIA MCA 1932

9.1 OO0 B
Ha pucynke 6 moka3aH pa3pe3 OOINEro BHJIA COIUIA B IUIOCKOCTH, MPOXOJSINEH depe3 OcCh

TOpPJIOBUHBI. ByKBeHHBIe 0603Ha‘{eHI/IH, NPpUBCACHHLBIC Ha PHCYHKE 6, HCIIOJIb30BaHbl [JaJIcC B
HaCTOAIIEM pasaciic.
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Pucynox 6 - Como UCA 1932

Yacte comra, pacrnonoxenHas BHyTpu WT, mmeer kpyrinoe cedeHue. CoOINIO COCTOMT W3
Cy’Karomieics 9acTH ¢ 3aKpyTrJICHHBIM IPOQIIEM U LMIIHHAPUISCKOH YaCTH - TOPJIOBUHBIL.
9.2 TIpo¢unpHas 9acTh coria



9.2.1 IlpodunpHas 4acTh coruia UMEET:

- BXOZHYIO TOPLIOBYIO IUIOCKOCTh A, MEPIEHIUKYIISIPHYIO K OCEBOI JIMHUH COILIA;

- Cy’KarollyIocs 4acTh, NPO(MIbL KOTOPOi 00pa3oBaH ayramu okpyxHocreit B u C;

- HWIMHIPUYECKYIO YacTh - TOPJIOBHHY E;

- KOJIBLIEBOI BBICTYH F, IPEAOXPaHSIOMMH BEIXOIHYIO KPOMKY OT HOBPEXKICHUSI.

9.2.2 BxomHast TOpLIOBas TUIOCKOCTh A OTpaHUYEHa OKPY>KHOCTBIO THaMeTpoM 3d/2 ¥ BHYTPEHHIM
epUMETPOM TpyOOTIpOBOIa, THAMETP KOTOPOTo paBeH D (pUCYHOK 6, a).

ITpu d < 2D/3 pagnanpHas IUPUHA TOPLOBOW INIOCKOCTH PaBHA HYJIIO.

Ilpu d > 2D/3 BepXHsAA YacTh COIUIa HE MMEET TOPIOBOH IUIOCKOCTH B TpyOompoBoxe. B atom
cllydyae COILIO M3TOTOBJISIOT TaKMM 00pa3oM, Kak eciid 0bl D Obut Oombiiie 3d/2, a TIOCKYI0 BXOIHYIO
4acTh JEJIA0T YCEUSHHOM, YTOOBI ee 00IbIuii Auamerp Obu1 paBeH D (9.2.7 u pucyHok 6, 0).

9.2.3 [lyra oxpyxHocTH B kacaetcs miockoctd 4 npu d < 2D/3. Paguyc R, paseH 0,2d + 10 % npu
£ <05mu0,2d+3 % npu f 2 0,5 Llenrp 310#1 okpyx)HOCTH Haxomgurcsi Ha pacctosianu 0,2d ot
BXOJIHOTO Topia 1 Ha pacctossanu 0,75d ot ocu coruia.

9.2.4 [Tyra okpyxHoctu C Kacaercsl Iyri OKpyKHOCTH B u ropiioBuHbl E. Ee paauyc R, paBeH d/3
+10 % pu f<0,5ud/3 +3 % npu > 0,5.

LleHTp 3TOI OKPYKHOCTH PACHOJIOKEH HA paccTOsHUM d/2 + d/3 = 5d/6 0T ocu U Ha PacCTOSIHUU a
OT BXOJTHOTO TOpLIa

12+39%°
a=———
60

9.2.5 TopnoBuHa E umeer auameTrp d u gmuHy b = 0,3d. 3a 3HadeHHE d NMPUHUMAIOT CpEIHEE
3HAa4YEHHE pe3ylIbTaTOB M3MEPEHHH JAuaMeTpa HE MEHEee YeM B 4YeThIpeX NPHOIN3UTEIBHO
PaBHOOTCTOSIIUX APYT OT Apyra HaNpaBICHUSAX.

I'opiioBuHa nO0MKHA OBITH IWIMHAPHUYECKOH. 3HaYeHHe JII000TO quamMeTpa B JIFOOOM TMOTepEIHOM
CEUCHUH HE JIOJDKHO OTJIMYATHCS OT cpejiHero 3HaueHus Oomnee yeM Ha 0,05 %. [1pu 3TOM norpenHocTs
M3MEPUTENIFHOI0 HHCTPYMEHTA He JoJIKHa npesbimath 0,02 %.

9.2.6 Brictyn F' 0o0pa3oBaH pacTOYKOH BBIXOJHOTrO TOpua auamerpoMm ¢ = 1,06d u riayOuHOM,
pasnoii i Menee 0,03d. OtHomienue (¢ - d)/2 x riryOuHe pacTOYKH JOIDKHO OBITH He Oouee 1,2.

BeixomHas kpoMka f coruia 10JbKHa OBITH OCTPOH.

9.2.7 O6mas amuHa coruia 6e3 pacrouku cocraniser 0,6041d npu d < 2D/3. Tlpu d > 2D/3 obuias
JUIMHA COIIIa YKOPAYHBACTCs M3-32 YCEYEHHOCTH BXOJHOM YacTH.

Hwke npuBeneHsl 3HaueHusi oOImIed UIMHBI comuia 0e3 pacToukd B (YHKIMH OTHOCHUTEIBHOTO
nmuamerpa otBeperus CV.

OO0mas pmHa coruta 6e3 pacTouky B YHKIMH [ paBHa:

a) 0,6041d i1 0,3 < B < /x; 9.2)

6) [0,4041+ (212~ 9220 5225)214 am < p< 08, 03)

2

d =0,3041d. ©.1)

9.2.8 Ipoduib cyxaroleiics BXOJHOM 4acTH COIUIa IIPOBEPSIIOT C TOMOLIBIO 11a0JI0Ha.

3HaueHHs JIIOOBIX JBYX JIMaMETPOB Cy)Kalolleiics BXOJHOW YacTH, HM3MEpEeHHbIE B OJHOU
TUIOCKOCTH, TIEPIICHINKYIIIPHONM K OCH COIUIa, HE JOJDKHBI pa3yindaThesl MEXAy coboii Oonee yem Ha +
0,1 % ux cpenHero 3HaYEHUsI.

9.2.9 IMapaMeTp LIEPOXOBATOCTH OBEPXHOCTH BXOJHOTO TOPIA M TOPIOBHHKI comna Ra < 107d.

9.3 BrIxoaHast HOBEPXHOCTh COILIA

Yucrora 06paboTKy npodust 3aHel TOBEPXHOCTH COILIa T0JbKHA ObITh He Ooiee 0,01 MM,

9.4 TommuHa CTEHKH COIlIa

Tonmmnaa H cTeHKH cornia TopkHa ObITh He Oomnee 0,1D.

9.5 OtBepcrus Wit oTOOpa JaBICHUS

9.5.1 Ilepen corioM MPUMEHSIOT YIIIOBOI OTOOpP aBICHUS.

9.5.2 OtBepctHe I YIJIOBOTO OTOOpa MAaBICHHS IEpe] COIUIOM JOJDKHO COOTBETCTBOBATH
TpeboBanusMm 8.2.2.

9.5.3 3a comioM MOXeT ObITh NMPUMEHEH YIJIOBOW OTOOp MAaBJICHUS WM OTOOP NABJICHUS uepes3
OTBEpPCTHE, PACHIOIIOKEHHOE Ha PACCTOSIHUM /, OT BXOIHOTO TOPIIA COIUIA JI0 OCH OTBEPCTHS IJIsl 0TOOpa
JIaBJICHUS TIPH YCIIOBHSAX:

5L <0,15D nnst <0,67 u
5L<0,2D s 5> 0,67.

9.54 Jlmamerp otBepcTHS JUIA OTOOpa JaBiEHHsS 3a COIUIOM JIOJDKEH COOTBETCTBOBATh
TpeboBanusM 8.2.1.7. OtBepcTust Al YIJIOBOrO OTOOpa JIaBJICHHSI JOJDKHBI COOTBETCTBOBAaTb
TpeboBaHusM 8.2.2.



9.6 Koappuuments! ucreuenus conen UCA 1932 u pacumpenus raza
9.6.1 Comna MCA 1932 nmpuMeHSIOT IPU yCIOBUSAX:
50 mm < D <500 mm,
0,3<£<0,8,

7-10* <Re < 10" mpn 0,30 < £< 0,44,

2-10° <Re < 10" mpm 0,44 < < 0,80.
Kpowme Toro, otHocutensHas mepoxoarocts UT Ha niune He MmeHee 10D 110 comya yaoBIeTBOPSET

YCIIOBUIO

%104 < 10[1/(10ﬂ4)+5]/9. (94)

JHomyckaercs npumeHerne T ¢ 0THOCHTENBHON MIEPOXOBATOCTHIO 110 3-107, ecin ee BImsHKE Ha
3Ha4YeHHe KoA(PHUIUECHTA UCTEUEHHS YYTEHO B COOTBETCTBUH C TpeOOBaHMsIMH pazaena B.3.

Jlonyckaercsi mpuOIMKeHHbIE 3HAYEeHUs Ry, JJsl Pa3iIMuHbIX MaTepHajoB ONPEACNAThH 1Mo Tabnuue
B.1.

9.6.2 Koa¢pduuument ucreuenus: C onpenersor 1o Gopmyie

C=C.Kre, 9.5)
rae C. = 0,9900 - 0,2262 A*'; (9.6)
-4 215 2 6 1
KRe=1+10 (334" -17.5p*[10° | _, 0,86 _ o)
C. Re C (Re.)"

923,948°(338>"° -17,5)
0,86 =a/b - 1=2,16346/1,16313 - 1;
923,9 =10*(10%"" b = 10*(10%)"'.1,16313 (B coorBeTCcTBHH C 5.2).
B Tabmuue A.12 npuBeseHsbl B KauecTBe crpaBouHbIX 3HaueHus: C kak pyHkuuu S u Re.
9.6.3 Koa¢GuImeHT paciupeHus £ Onpeneistor no hopmysie

172
k 2/k 1_ 4 1_ (k-1)/k
&= [:’1](1 ﬂ‘:f/z”‘j( 1'//!// , (9.8)
rae w=1-Ap/p.

VYcnosust npumenenus popmyisl (9.8) momkHBI 0TBeyars TpedboBanusM 6.3.3 u 9.6.1.

3HaueHus kod¢pduuueHTa pacmupenus kak QyHkuuu k, (1 - Ap/p) u [ npuBeneHbl B KauecTBe
CIPaBOYHBIX JaHHBIX B Tabimme A.15.

9.7 lorpewHoctu

9.7.1 MorpemHocts k03 dunnenta ucreyenus: C MpH yCIOBUH, YTO HOIPELIHOCTH ONpeiesieHus f,
D, Re u R,/D paBHBI HYJIIO, IMEET 3HAUCHHUS:

8, =+0,8% mpu A< 0.6,
5, =+(25~0,4)% mpu f>06.

9.7.2 TorpemHocTs KO3 PHUIMEHTa PACIIUPEHUS & TIPH YCIOBHH, YTO MOTPEIIHOCTH OIPEICICHHSI
S, Ap/p v k paBHBI HYJIIO, IMEET 3HAYCHUE

6, =x2Ap/p. 9.9)
9.8 TToTeps naBieHus
[Motepro maBmenus Aw B cormrax MCA 1932 onpenensioT B COOTBETCTBUH ¢ TpeOoBaHmsMH 8.4.1.

10 TPYBbI BEHTYPHU

B kauectBe CVY ucnonb3yoT fBa Buaa Tpyd Bentypu:

- Kllaccuueckue Tpyosl BeHtypu;

- coruia Bentypu.

10.1 Knaccuueckue Tpyost Bentypu

10.1.1 Obracmo npumenenus

Hmerorcst Tpu pasHOBHIHOCTH Kiaccudeckux Tpyo Bentypum (nmanee - TpyOsbl), oOycioBieHHBIE
CII0COOOM M3TOTOBJICHUSI BHYTPEHHEH IOBEPXHOCTH BXOIHOIO KOHyCa M HPOQHIS IepecedeHHs
BXOJHOTO KOHyca M ropioBHHBL. OIHMCaHWE 3THX TPeX Pa3JIMYHBIX CIIOCOOOB HM3rOTOBICHHUS M HX
xapakTepucTuky npusenenst B 10.1.1.1-10.1.1.3.

10.1.1.1 Knaccugeckas Tpy6a Benrypu c nuroii (6e3 06paboTkn) BXOAHOW KOHHYECKOH YaCThIO



TpyOy H3roTOBJISIIOT JIUThEM B TIECOYHYIO (OPMY WIM JPYrUMH crioco0amH, KOTOpbIE He
npeaycMaTpuBaloT 00paboOTKy BXOJHOM KOHHUUYECKOI 4acTH cormuia. [opioBuHYy coruta oO0pabarhiBatoT,
a MecTa Iepexo/1a MeX, Iy KOHUUYECKUMH U HWINHAPUIECKUMHU 3JIEeMEHTaMH 3aKpyTJISIOT.

Oty TpyOy NPUMEHSIOT IIPH YCIOBHAX:

100 mm < D < 800 mm;
0,30< <. 0,75.

10.1.1.2 Knnaccuueckast Tpyoa Bentypu ¢ 00paboTaHHOM BXOAHOW KOHUYECKOH YacThiO

TpyOy HM3roTOBISIOT JUTHEM. BXOIHONM KOHYC, TOPJIOBHHY M BXOIHYIO LIMJIMHIPUYECKYIO YacTb
oOpabateiBaroT. Ilepexompl MeXIy KOHMYECKUMHM W IMIMHIPUYECKHMH >JIEMEHTaMH MOTYT OBITh
BBITIOJTHEHBI C 3aKPYTJICHUAMH U 0€3 HUX.

Oty TpyOy IPUMEHSIOT TIPU YCIOBUSIX:

50 Mm £ D £250 mm;
0,40 < 5<0,75.

10.1.1.3 Kiaccuueckas Tpyba Bentypu co cBapHoii (6e3 06paboTku) BXOIHOH KOHHYECKOH JacThIO
U3 JINCTOBOM CTaJn

Takyro TpyOy OOBIYHO W3TOTOBIAIOT CBapkoi. TpyObl OONBIIMX JAWAMETPOB HE HUMEIOT
MexaHH4ecKko o0paboTku. B Tpybax mamoro nmamerpa oOpaOaThIBAIOT TOPJIOBHHY. OTy TpyoOy
MIPUMEHAIOT IIPU YCIOBUAX:

200 mMm < D <1200 mm;
04<£<0,7.

10.1.2 IIpogpune mpyber Benmypu

Ha pucynke 7 mokasaH pa3pe3 TpyObl BeHTypH B IJIOCKOCTH, MPOXOMASIICH Yepe3 OCh TPYObI
Benrtypu. bykBenHble 0003Hau€HHsI IPUBEICHBI IS CIIPABKH.
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Kiaccuueckas tpy6a BeHTypr coCTOMT M3 BXOJHOTO IIMIMHAPHYECKOTO y4acTKa A, COSJUHEHHOTO
C Cy)Karoleiics KOHMYECKOH YacThio B, munuHapryeckoit ropinosudsl C u auddysopa E. BHyTpeHHss
MOBEPXHOCTH COILIA IPEJICTaBIAET COOO0H MOBEPXHOCTD BpAIlleH!s!, KOHIEHTpHYHY0 ocu UT.

10.1.2.1 [Jmamerp D BXOIHOrO LMJIMHAPUYECKOTO Y4acTKa A HE JODKEH OTIMYaThca OT
BHyTpeHHero quamerpa T 6onee uem Ha 0,01D.

MuHuManbHasi JUIMHA BXOJHOTO IMIMJIMHAPUYECKOTO YdYacTKa A, HM3MEpeHHas OT MecTa €ro
coenuHeHust ¢ UT 10 MIOCKOCTH NEpEceYeHHs] YCEYEHHOro KOHyca B ¢ LMIMHAPOM A, OJDKHA
cooTBeTcTBOBaThH TpeboBarmsMm 10.1.2.7-10.1.2.9.

Juamerp D BXOAHOTO IMIMHAPHYECKOTO y4acTKa M3MEPSIOT B INIOCKOCTH OTBEPCTHH Ul 0TOOpa
JaBieHUsl. MUHIMaJIbHOE KOJHMUYECTBO U3MEPEHHH TOKHO OBITH PaBHO YHCITy OTBEPCTHIl ATsl 0TOOpa
naBiaeHus (HO HE MEHee 4YeThIpex). DT HW3MepeHHs MPOBOAAT BOJW3M OTBEPCTHH Il OoTOOpa
JaBJICHUS, a TaAKXKEC MCKIAY HUMHU B JUAMETPAJIbHBIX IJIOCKOCTAX, PACHOJIOKCHHBIX MO OJUHAKOBBIMH
yriiamu Jpyr K Apyry. 3a cpeiHee 3HaueHHe pPe3yJbTaTOB M3MEPEHHH MPUHHMAIOT IpPH pacueTax
3HaveHue auamerpa D.

JlnaMeTpsl BXOIHOTO LIMJIMHIPUYECKOTO y4dacTKa M3MEPSIIOT TakkKe M B APYIHX IUIOCKOCTSX, IIe
HET OTBEpPCTUH [uIsl 0TOOpa AaBIECHUS.

Hu onHO M3 3HaYEHUH JUaMETPOB, M3MEPEHHBIX 110 UIMHE BXOAHOTO IMIMHAPHYIECKOTO yJacTKa,
HE JTOJDKHO OTIH4YaThes Ooree dyeM Ha 0,4 % OT cpeHero 3HaYCHUS AUaMeTpa.

10.1.2.2 Cxonsmasicst 9acts B TpyOsl BeHTypH m060T0 BHIA TOMKHA OBITH KOHHYECKOW C YTIIOM
KoHyca 21°£1°.

Ota yacTh OrpaHMYEHa Ha BXOJE IUIOCKOCTBIO MEPECEUYEHHs yCEUEHHOTO0 KOHyca B C BXOIHBIM
LMIHHAPOM A (MIH UX MPOAOIDKEHUAMH) M Ha BBIXOZE - TNIOCKOCTBIO NIEPECEUCHHUs yCEUEHHOTO KOHYyCa
B ¢ ropiioBuHoii C (MK UX TIPOTOJDKEHUSMHU ).

OOmiass JyiMHa BXOJHOTO KOHyca B, wu3MepeHHas mapaielbHo ocu TpyOsl BeHrtypwy,
npuOJIM3KTENHLHO paBHa 2,7 (D-d).

Mecto nepexoja KoHyca B B HIMIMHAPUYECKUH ydacTOk 4 UMeeT paguyc R, 3HadeHHe KOTOPOro
3aBHCHT OT Pa3HOBHIHOCTH KJIACCHYECKOH TpyObl BeHTypH.

[Mpodmib BXOAHOTO KOHYycCa NPOBEPSIOT C IOMOIIbI0 ImadiaoHa. OTKIOHEHHE Npoduis BXOAHOTO
KOHyca OT mpo¢wisi madiioHa B JIOOOM MecTe KOHYCHOM 4acTh He JOoJDKHO npeBbimath +0,4 %
nuametpa UT.

3a BHYTPEHHIOIO IIOBEPXHOCTh BXOJHOTO KOHyCa NPHHMMAIOT ITOBEPXHOCTH BpALICHUS, UIS
KOTOPOW J1Ba IMaMETpa, M3MEPEHHbIE B OJHOHM IUIOCKOCTH, MEPIEHAMKYJSPHOH K OCH BpallCHUs,
OTJIIMYAIOTCS OT CPEJHETO 3HAUEeHHUs nuamerpa He Oonee yem Ha +0,4 %.

BHYTpeHHIOI0 OBEPXHOCTh BXOJHOTO KOHYCa NMPOBEPSIOT TAKKe IIAOIOHOM, IOCKOJBKY Paiuyc
R), B MecCTe CONPSHKEHHUS TIPECTABISAET COOOI TOBEPXHOCTh BPAILICHUS.

10.1.2.3 Topnosuna C nomkHa ObITh LMIMHApHYECKOW auamerpoM d. Ha Bxoxe oHa orpaHuueHa
IUIOCKOCTBIO TIEpecedeHus] yCedeHHOro KoHyca B ¢ ropioBuHoid C (WIM UX NPOJIODKEHUSIMM), Ha
BBIXOJIE - IUIOCKOCTBIO TIiepecedeHusi TropiaoBuHbl C C yCeueHHBIM KOHycoM FE (MaM uX
npoJoJbKeHnsIMK). JimnHa ropioBunsl C, T.€. pacCTOSHUE MEXKIY YKa3aHHBIMH IUIOCKOCTSIMHM, JTOJDKHA
OBITH paBHA d HE3aBUCHMO OT PA3HOBUIHOCTH Ki1accH4deckoi TpyOs! BenTypu.

B mecre coeanHenust ropiaoBuHbl C C BXOAHBIM KOHYCOM paJiycC COIpSDKEHHs - R, a B MecTe
conpspkeHus ¢ muddyzopom E - R;. 3HaueHuUs R, u R; 3aBUCAT OT PasHOBHUIHOCTH KIACCHYECKOM
TpyOBI Bertypu.

Juamerp d u3MepsIOT B IUIOCKOCTH PACHONOXKEHHsS OTBEPCTHH Aisl 0TOOpa  JaBlICHHS.
MuHUMAaTIBHOE YHCIIO0 U3MEPEHUH JOJKHO OBITH PABHO YHCIY OTBEPCTHH Ul 0TOOpa AaBJiIeHUs (HO HE
MEHee YeThIpeX).

Juamerp d wu3MepstoT BOJIM3M OTBEPCTHH JJIsi OTOOpa JaBJICHHs, a TaKKe MEXIy HHUMH B
JANaMETPpAJIbHBIX HaIlpaBJICHUAX, PACIOJOXKEHHBIX I10J] OAWMHAKOBBIMU YIJIaMHU ApPYyr K OpYyry. 3a
3Ha4YeHHe IuaMeTpa d NpH pacueTax NPUHHMAIOT CpeJHee 3HaueHHE pe3yJIbTaTOB BCEX M3MEPEHHH.
IIpu 5TOM NOrpemHOCTs U3MEPUTENBHOTO HHCTPYMEHTA He 1oJkHa npeBbimats 0,02 %.

JlnaMeTpbl H3MEpSIIOT TaK)Ke B MECTax, I'/Ie HeT OTBEPCTHH JUIsd 0TOOpa JaBJIeHUSI.

Hu oxHO W3 3HaueHWH AMAMETPOB IO JUIMHE TOPJIOBUHBI HE JOJDKHO OTJIMYATHCS OT CPEIHETO
3Ha4YeHHs AuameTpa Oonee yem Ha + 0,1 %.

lopnoBuna TpyOsl BeHTypm gnomkHa OBITH 00paboTaHa Ha CTaHKE WIA HMETh TIIAIKYIO
MTOBEPXHOCTH 110 BCEH IITMHE C MEPOXOBATOCTHIO cornacHo 10.1.2.6.

IIpoBepsItOT, 4YTO KpHBBIE, CONPSTalOLMECs B TOpPJIOBHHE paguycaMu R, W R; SBIAIOTCA
0o0pa3yIoImMMy TIOBEPXHOCTH BpaIleHus, Kak ykaszano B 10.1.2.2. Dto TpeGoBaHWE CHUHTAIOT
BBIIIOJTHEHHBIM, €CIIM  3HAYCHUS JBYX [HAMETPOB, HW3MEPEHHBIE B  OJHOH  IUIOCKOCTH,
NEePHEeHANKYJISIPHON K OCH BpAILCHUS, OTIMYAIOTCS OT 3HAYEHHS CPEJHEro AuaMerpa He Ooliee ueM Ha
+0,1 %.



3HaueHHs PaaAnyCoOB CONPSDKEHHS R) U R3 IIPOBEPSIOT C MOMOIIBIO NIA0JIOHA.

Jist kakoro pajauyca OTKIOHEHHE OT NMpo¢uiis malioHa ONpeieNsioT 0OBIYHBIM CIIOCOO0M, T.€.
TaK, 4TOOBI MOIYYUTh MAaKCHMAaJIbHOE OTKJIOHEHHUE IPH OJHOKPATHOM H3MEPEHHH, KOTJia U3MEpEHHUE
BBITIOJHAIOT NPUOIM3UTENBHO B CpeiHed uactw npoduist miabnoHa. 3HayeHHWE MAaKCUMAaJIbHOTO
OTKJIOHEHUS JOJLKHO OBITH He Ooitee 0,02d.

10.1.2.4 Pacxopnsmasicss 9acte £ AODKHA OBITH KOHUYECKOM M MMETh yToll KoHyca ot 7° mo 15°.
OnTUManbHEIA yToJl KOHyca BEIOUPAIoT OT 7° 1o 8°.

MUHUMANBHBIA TUAMETP pacxXoJsmielicss KOHmYecKol 9acTi E MoibkeH OBITh He MEHee Iuamerpa
TOPJIOBUHEL.

10.1.2.5 Knaccuueckyro TpyOy BeHTypm Ha3pIBaroT «yKOpOUEHHOID», €CIHM BBIXOJHOH THAMETP
muddysopa menbine quamerpa UT.

Huddyszop moxker ObITh yKopoueH Ha 35 %. [lpm 3TOM moTeps HaBiEeHHS B COIUIE M3MEHSETCS
HE3HAYHUTEIIBHO.

TpyOy HE CUNUTAIOT «YKOPOUCHHOI», €CIIM BBIXOIHOM auametp nuddysopa pasen auamerpy UT.

10.1.2.6 3HaueHue mapameTpa IIEPOXOBATOCTH Ra TOPJIOBHUHBI U PAJUYCOB COMPSIKEHUS TOJKHO
6bITh He Gonee 107d.

Croco6 wmsroroBneHus auddyszopa - oTiaMBKa 0e3 TOCICAYIONIEH MEXaHHYSCKOW 00pabOTKH.
BHyTpeHHsi1 moBepXHOCTh Iu(dy3opa nobkHa ObITH yucTOM M Tiagkod. lllepoxoBarocTs aApyrux
YYacTKOB KJIaCCHUECKOH TpyOBsl BeHTypH 3aBHCHT OT Pa3HOBUAHOCTH TPYOBI.

10.1.2.7 XapakTtepucTHKd TPOPUIFHOW YacTH KJIacCHYecKoi TpyOsl BenTypm c¢ mnmroit
HE0O0paOOTaHHONW BXOJHON KOHUYECKOH YacThIO

BHYTpEHHIOI0 HOBEPXHOCTh KOHMYECKOW CEKUUHM B IMOIYy4arT JUTHEM B IECOUYHYIO (HOpMYy HIH
rpyOyI0 MOJIENb.

[ToBepxHOCTh JOKHA OBITH 0€3 PAaKOBHMH, TPELIMH, BBIOOMH, HEPOBHOCTEH M IOCTOPOHHUX
BKJIFOUEHUH.

3HaueHKe NapaMeTpa IIepPOXOBATOCTH I0JKHO ObITh He Gotee 107D.

BHYTpEHHIOI0 TTOBEPXHOCTH BXOJHOTO ydacTka 4 MOXXHO He 00pabaThiBaTh, €CIM €€ KayecTBO
TaKoE ke, KaK ¥ Ka4eCTBO ITOBEPXHOCTH BXOJHOM KOHNYECKOH JacTu B.

MuHuManbHasi JUIMHA BXOJHOTO LWJIMHIPUYECKOTO y4acTka A paBHA HAaWMEHBIIEMY M3 JABYX
cnenyromux 3HadeHuid: 1D wm 0,25D + 250 mwm.

Panuycel conpsbkenus:

R, =1,375D + 20%. (10.1)
R, =3,625d £ 0,125 d. (10.2)

JnvHa IWIMHAPUYECKOTO Y4acTKa TOPJIOBHHBI JOJDKHA OBITH HE MeHee d/3. Kpome Toro, InmuHa
IMJIMHIPUYECKON 4YacTH, HaXOMSIIEHCs MEXIy KOHLIOM paguyca CONpPSKEHHs R, U IUIOCKOCTBIO,
NPOXOASILIeH Yepe3 OCH OTBEPCTHH Ml 0TOOpa AaBiEHHs, TaK e, KaK M JJIMHA LIMHAPUYECKOU
YaCcTH MEXAY IUIOCKOCTBbIO, MPOXOJSIIEel Yepe3 OCH OTBEpCTHH sl 0TOOpa JaBieHWS, U HayalloM
pazuyca conpspkeHHs: R3 10JDKHA ObITh He MeHee d/6 (AJ1s IUTMHBI TOPJIoBHHBI Takke cM. 10.1.2.3).

Pamnyc conpspkenust R; nomkeH ObiTh paBHbIM 10d. C ymeHblIeHHeM yrina koHyca auddysopa
3Ha4YEHHe 3TOr0 pajinyca yBeanduBaeTcs. JlonmycTumble peaensl 3HaueHui R; - ot 5d o 15d.

10.1.2.8 Xapakrepuctukn npoduibHOH YacTH Kilaccuueckod TpyOsl BeHtypu c obpabGoranHON
BXOJIHOM KOHMYECKOH YaCThIO

MuHIMaNbHAS IJIFHA IIUTHHAPHYECKOTO yJacTka A MoJbkHA OBITh paBHA D.

Pagnyc R; nomxen OpiTh Meree 0,25D. OnTuManbHOE 3HaYCHHE PaJnyca PaBHO HYIIIO.

Pamnyc R, nomken ObiTh MeHee 0,25d. OnTumansHOE 3Ha4eHNE pafnyca paBHO HYJIIO.

JmMHa TUIMHAPUYECKON YacTh rOpJIOBUHBI OT KOHIIA KPUBOH R, /10 TUIOCKOCTH, MPOXOSIIEH yepe3
OCH OTBEPCTHIA JJIsl 0TOOpa JIaBJIeHHUs, I0JDKHA ObITh He MeHee 0,25d.

JMHa HUIMHAPUYECKON YacTh rOpJOBUHBI OT KOHIIA KPUBOHM R3 /10 TUNIOCKOCTH, IPOXOALIEH yepe3
OCH OTBEPCTHI JJIs1 0TOOpa J1aBJIeHHUs, I0JDKHA ObITh He MeHee (,3d.

Pagmyc R; momxken ObiTh Meree 0,25d. OntumansHOe 3HaYECHHUE Pauyca paBHO HYJIO.

[ToBepXHOCTH BXOAHOTO HWJIMHIPUYECKOTO yYacTKa M BXOJHOTO KOHyca 00pabaThIBAIOT Tak JKe,
Kak 1 ropioBuny (10.1.2.6).

10.1.2.9 XapakrepucTukd TpoQHIbHOW dYacTH Kiaccudeckoil TpyOel BeHTypm co cBapHOM
HE0OpaObOTaHHOW BXOJHON KOHUYECKOH YacThIO U3 JINCTOBOW CTAITH

MuHUMaNbHAS AJIFHA IIUTHHAPIYECKOTO yJacTka A MoJbkHA OBITh paBHA D.

Mexny UWINHAPUYIECKAM Y4acTKOM A M BXOAHBIM KOHYCOM B HE NOJDKHO OBITH NEPEeXOIHBIX
KPHBBIX, KpOME 00pa3yeMbIX B pE3y/IbTaTe CBAPKH.

Mexzny BXOAHBIM KOHycoM B u ropsnosuHoi C HE JOKHO OBITH MEPEXOJHBIX KPUBBIX, KPOME
00pa3yeMbIX B pe3yJIbTaTe CBApPKH.

Mexny ropioBrHON 1 1 dHy30poM HE TOJKHO OBITh IEPEXOAHBIX KPHBBIX.



BHyTpeHHAS MOBEPXHOCTH IIWINHIPUYECKOTO YIacTKa A U BXOAHOTO KOHYca A0JKHA OBITh YUCTOM,
06e3 OTJIOKEHUIl M HAIUIBIBOB CBapKu. JlomyckaeTcs IIMHKOBAHHE 3TOM TOBEPXHOCTHU. 3HAUYECHUE
mapameTpa epoXoBaTocTH Ra TOIKHO ObITh paBHO 5-107*D).

BHyTpeHHHe cBapHbIE BBl JOJDKHBI OBITH 3aIlOUTMIO C MPWJIETAIOIIMMH MOBEPXHOCTSIMH U HE
JIOJDKHBI HAaXOJUTHCSI BOJIM3M OTBEPCTHS I 0TOOpA JIaBIICHUSI.

10.1.3 Mamepuaner u uzecomosnenue

10.1.3.1 Kunaccuueckas Tpyba BeHTypm MoxeT OBITP H3TOTOBIICHa W3 JIIOOOTO Marepuaia,
COOTBETCTBYIOIIETO TpeboBaHmsM 6.1.3.

10.1.3.2 PexoMeHayeTcs BXOAHYHO KOHHUYECKYIO YacThb B U ropinoBuHy C H3TOTOBIATH KaK OJHO
nenoe. ['OpIOBUHY M BXOIHYH KOHHYECKYI0 4acThb TPyObl C 0OpaOOTaHHBIM BXOIHBIM KOHYCOM
PEKOMEHAYETCsl M3TOTOBISATh M3 OAHOW 3arotoBku. IIpuM WM3roToBIEHHMM 3THX JeTanedl M3 IBYX
OTJIENIBHBIX YacTel UX cOOMPAIOT A0 OKOHYATEIHHOH 00pabOTKN BHYTPEHHEN TIOBEPXHOCTH.

10.1.3.3 O6pamaror ocoboe BHUMaHHE Ha I[IEHTPHUpPOBaHHE KoHHUYeckoro mudgysopa E
OTHOCUTECJIBHO T'OPJIOBUHBI.

Yeryn Mexay 3TMMM 4acTsMM He Jonyckaercs. Hainuwe ycTyna mIpoBepslOT KacaHUEM
MOBEPXHOCTEH 10 yCTaHOBKH TpYyOBsI. [Ipu aToM mnuddy3op nomkeH ObITh cOOpaH ¢ TOPIOBHHOM.

10.1.3.4 TIpu ucnoabp30BaHUHU B TOPJIOBHHE (PYTEPOBKH IMTOCIEIHIOI MEXaHHYECKH 00pabaThIBarOT
JI0 COOpPKH.

10.1.4 Omeepcmus onsa ombopa daenerus

10.1.4.1 OtBepctus st oTOOpa NaBIEeHUS (Hajee - OTBEPCTHs) HA BXOXE TPYOBI U B TOPIOBUHE
BEITIOJTHSIOT B BHIE OTACIBHBIX OTBepcTHH B creHKe WT, coemMHEHHBIX MEXIy cOOOHM KOJIBIIEBOI
KaMepoil MM KOJIBbILIEBOH TPyOKOA.

10.1.4.2 Jlnametp oTBepcTHH A0KEH OBITH OT 4 10 10 MM, HO He Gonee 0,1D ans oT6opa Ha Bxoze
TpyOBsI U He 6onee 0,13d s oTOOpa B ropioBUHE.

PexomenyeTcs BHIOMpaTh MHHUMAJIBHO JOIYCTUMBIA JJISl JAHHOW M3MEPSEMOM Cpelbl JAuameTp
OTBEPCTHH (HAIpUMEp, C YYETOM BSI3KOCTH M CTETIEHU YUCTOTHI CPEJIbI).

10.1.4.3 Ha Bxoje B TpyOy U B TOPJIOBHHE JOJDKHO OBITH HE MEHEE YeM I10 YeThIpe oTBepcTHs. OcHu
OTBEPCTHI 00pa3yloT MeXly cOOO0H paBHBIE YINIBI M PACIOJIATAIOTCS B IUIOCKOCTH, MEPICHUKYJISIPHON
K ocH TpyOsI BenTypu.

10.1.4.4 B mecte BhIxoma B moiocTh UT OoTBepcTHE MOKHO WMETHh Kpyriioe cedeHue. Kpomkwu
OTBEPCTHH JOIDKHBI OBITH 3amOIUII0 co cTeHKoit MT. Ha HIX He NOKHO OBITH 3ayCEHIIEB M KaKUX-
100 APYTUX HAPYIICHHUH ITOBEPXHOCTH.

IIpu HEOGXOMMMOCTH 3aKpYTJIEHHs KPOMOK DajMyc 3akpyrIeHHs He JOJKeH ObITh Gomee '/
JraMeTpa OTBEPCTHS I 0TOOpa TaBICHNUS.

10.1.4.5 OtBepcTHE AOHKHO OBITH NUIMHAPUYECKUM Ha JJTMHE, MPEBBINIaoNIeld Ooyee yem B 2,5
pasa quaMmeTp 3TOro oreepcTus. JuHy oTBEpCTUS U3MEPAIOT OT BHYTpeHHeH cteHku UT.

10.1.4.6 CootBerctBue oTBepcTHii TpeOoanusM 10.1.4.4 u 10.1.4.5 MOXeT ObITH YCTaHOBJICHO
BHEIIIHUM OCMOTPOM.

10.1.4.7 PaccrostHne OT mocKocTed orcuera (yKa3aHbl HAa PUCYHKE 7) JO0 OTBEpCTHs At 0TOOpa
JIaBJICHUS] TIPEJICTABIIET COOOH pacCTOSIHWE, M3MEPEHHOE IO TPSIMOW JIMHHUM, NapajuleNIbHON OcH
KJIacCHUYeCKOi TpyOBl BeHTYypH, OT 3THX TUIOCKOCTEH 0 OCH OTBEpPCTHSI.

B xmaccuueckoit Tpybe BeHtypum ¢ nmroii HeoOpaOoTaHHONW BXOMHOW KOHHYECKOH YacThIO
paccTosiHHE MEXIy OTBEpCTHSIMH A OTOOpa [aBIICHMS, pPAaclOJOKEHHBIMH Ha BXOJHOM
MJIMHIPUUECKOM YYacTKe, U TNIOCKOCTBIO MIEPECEUEHHs IPOIOKEHUS BXOJHOTO KOHYca B ¢ BXOIHBIM
MUIAHIPOM A TOJDKHO OBITH PaBHO

0,5D £ 0,25D nnst 100 mm < D < 150 MM (10.3)

u

0, 5D?0,25D st 150 mm < D < 800 mMm. (10.4)

B xmaccudeckoit Tpybe Bentypu ¢ 00paboTaHHOW BXOIHON KOHMYECKOW YACThIO W CO CBAapHBIM
KoHycoM (6e3 00paboTKH) U3 INCTOBOM CTAIN PACCTOSIHUE MEKAY OTBEPCTHUSAMH ISl 0TOOpa JaBICHUS
1 TUIOCKOCTBIO TIEpeceueHIsI BXOJHOTO HMWIHHAPA A C BXOAHBIM KOHYCOM B (WK WX MPOJOTKEHUSIMH)
JIOJKHO OBITH PaBHO

0,5D+0,05D. (10.5)

B knaccuyeckoii TpyOoe BeHTypu BceX pa3sHOBHIHOCTEH pacCTOSHHUE MEXIY OTBEPCTUSMHU IS
0T0Opa JIaBJIeHHs B TOPJIOBHHE M IUIOCKOCTBIO NIEpecedeH sl BXOAHOTO KoHyca B ¢ ropioBuHoi C (nnn
UX TPOJOJDKCHHUSIMH) TOJDKHO OBITH paBHO

0,5d +0,024. (10.6)



10.1.4.8 Ilnomaap MONEPEYHOro CEUESHHUS IIOJIOCTH KOJIBIIEBOM Kamephl JUis 0TOOpa NaBIICHMS
JIOJDKHA OBITh paBHa (Wid OoJiee) MOJOBMHE OOIICH IUIOMIAAM OTBEPCTHH Al OTOOpa JaBICHHSA,
coequHsomux kamepy ¢ UT.

PexomenryeTcss IpUMEHSTH KOJIBIIEBYIO KaMepy, IUIOIaab KOTOPOH B J1Ba pa3a 0OJIblIe yKa3aHHOM,
€CIIM 3a THJIPABIMYECKUMH CONPOTHUBJIEHUSMH, BBI3BIBAIOIMMH HECHMMETPUYHBIC IOTOKH, INpSIMbIC
yuactke UT Ha BXoJie B KlTaCCHYECKYI0 TpyOy BeHTypH HMEOT MUHUMAJIBbHbIC JUTHHEL

10.1.5 Koaggpuyuenm ucmeuenus C

10.1.5.1 HesaBucumMo OT pa3HOBUAHOCTH KJIacCHUecKol TpyOsl BeHTypm wu3berarot
OJTHOBPEMEHHOTO COUYETaHUs MpeNeNbHbIX 3HaueHn D, fu Re.

10.1.5.2 TpyObt Bentypu c nutoii HeoOpabOTaHHOW BXOMHON KOHHUYECKOH 4YacThiO MPHUMEHSIOT B
cootBeTcTBUH ¢ TpeGosanusamu 10.1.1.1 ans D u fu npu 3Hauennsx Re ot 2-10° g0 2-10°.

[Tpu Bemonuernu 3tux ycnosuid C = 0,984.

10.1.5.3 Tpy6sr Bentypm c¢ 00paboTaHHOM BXOJHOH KOHHYECKOM 4YacThIO MPHUMEHSIOT B
cootBeTCTBUH ¢ Tpebosanusamu 10.1.1.2 ans D u fu npu 3Hauennsx Re ot 2-10° go 1-10°.

[Tpu Bemonuernu 3tux ycnosuid C = 0,995.

10.1.5.4 Tpy0Os1 Benrypu co cBapHOii HeOOpaOOTaHHON BXOIHON KOHUYECKOM YaCThIO M3 JINCTOBOM
CTany NPUMEHSIOT B COOTBETCTBHH ¢ TpeGoanmsamu 10.1.1.3 s D u S u npu 3HaueHnsx Re ot 210
10 2-10°,

IIpu Bemonuenuu 3tux ycnosuit C = 0,985.

10.1.5.5 JlomyckaeTcsi ucnonb3oBaHue TpyO BenTypu mpu umciax Peiinonbaca menee 2-10°.
3nauenus kodpuuuenta ucreuenus C s uncen PeiiHoubaca, Jexanuyx B npejenax

4-10* <Re <2:10° gst TpyO C JIMTOM MK CBapHOW HEOOPaOOTaHHOI BXOJHON KOHHYECKOH 4acTbhio;

5.10*< Re < 5-10° 8 st Tpy6 ¢ 06pabOTAHHOI BXOIHOH KOHHIECKO 4aCThIO,

paccuuTHIBaOT 110 popmyIie

C=C. K
3uauenus C. u popmyibl i pacuera Kr, MpuBeieHbI B Tabuuie 7.

Tabmuna 7 - 3nauenust C u Kr, TpyO Bentypu

BxoaHoli koHyC C. Kxe.
6 6
JluTon 0,991 1_M:0’5+[0’25_0a0014'10 ]0,5
C. Re C Re,
6 6
O6paboTaHHbBII 1,000 1,009 p10 ]—0,013 ~1,009 l[ﬂl 0 ]70,0132
Re Re
6 6
CaapHoit 0,992 1_M=0,5+[0,25— 0,0013-10 ]0,5
C[ Re C[ Re[

10.1.6 Koaggpuyuenm pacwupenus &
Pacuer koaddunmenra pacmmpeHus KiaccMueckoil TpyObl BeHTypum Bcex pasHOBHAHOCTEH
mpoBoIAT 10 9.6.3 ¢ yaerom orpanudenuii mo 10.1.5.2-10.1.5.4 wim 10.1.5.5.
10.1.7 Hoepewinocmob ko3¢pduyuenma ucmeuenus C
10.1.7.1 Onsa tpy6 BernTtypu c nuroit HeoOpaboTaHHOH BXOAHOW KOHUYECKOHW YacThIO MTOTPEITHOCTh
Kod(dunnenTa ucredenus, 3HaueHne koroporo gano B 10.1.5.2, pasra £0,7 %.
[MorpemniHocTh KO3 GHUIMEHTa HCTEUCHHUS, pACCYUTAHHOTO B cooTBeTcTBHH ¢ 10.1.5.5, onpemessiror
o hopmyJie
5. =2,7-Re/10°. (10.7)
10.1.7.2 Ins 1py6 Benrypu c oOpaboTaHHOW BXOJHOW KOHMYECKOW YacThIO MOIPEIIHOCTh
K03 dunmeHTa ucredeHus, 3HaueHne koroporo gano B 10.1.5.3, pasra =1 %.
[MorpemHocTs k03¢ GHLMEHTa HCTEYEHNUS], pacCUUTaHHOTO B cooTBeTcTBHHU ¢ 10.1.5.5, onpenensitor
o opmyIie
8., =3,2—Re/(10° B). (10.8)
10.1.7.3 {nst Tpy6 Bentypu co cBapHBIM HE0OpaOOTaHHBIM BXOJHBIM KOHYCOM H3 JIUCTOBOI CTaJH
MOTPEeIIHOCTh KO PHUIIMEeHTa UCTeueHH s, 3HaueHHe Kotoporo nano B 10.1.5.4, pasHa £1,5 %.



[MorpemHocTs k03¢ GHULMEHTa HCTEYEHNUS], pacCUUTaHHOTO B cooTBeTcTBHHU ¢ 10.1.5.5, onpenensior
o opmyIie

S, =3,2-Re/10° (10.9)

10.1.8 Ioepewnocmov xosgppuyuenma pacuwupenus €
[MorpemnHocTh K03 PUIIMEHTA PACHIMPEHUS OMIPEALIIAIOT 0 (hopMyIie

5, =+(4+10052 % (10.10)
p

10.1.9 Ilomeps oasnenus
10.1.9.1 OmnpeneneHre NOTEPH TaBICHUS

[Torepro nasnenus B TpyOe BenTypn ompenensror mytem mu3Mepenuil nasienus B UT. M3mepenns
BeIoNHSIOT B VT 10 1 mocie yctaHOBKH B HeM TpyObl BenTtypu (pucyHok 8).

>0 >60

Momeps dabrernus
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Pucynoxk 8 - [loreps nasneHus B kjaccudeckoit Tpyoe Bentypu

Ecmu Ap' - mepeman nmaBieHus, M3MEPEHHBI HO yCTaHOBKH TpyOml BeHTypm, Mexmy IByMs
OTBEPCTHSIMH JUIs 0TOOpa JIaBJICHUs, OJJTHO U3 KOTOPBIX PACIIOI0KEHO Ha PAacCTOSHUM HE MeHee 1D no
(aHLa, K KOTOPOMY KpEIISIT BXOJIHYIO 4acTh TPyObl BeHTypH, Bropoe 0TBEepCTHE - Ha PACCTOSIHUM HE
MeHee 6D 3a ¢uaHleM, K KOTOPOMY KpEISIT BBIXOJHYIO 4yacTh TpyObl Benrtypu, a Ap” - mepemnan
JIaBJICHUsI, U3BMEPEHHBIA MEXy TEMH K€ OTBEPCTUSMH TOCJEe YCTAHOBKU TpyObl BeHTypH, TO motepro
naBieHus B Tpyoe BenTypu onpenensitor pazHoctbio Ap” - Ap'

10.1.9.2 OtHOCUTENBHASA TOTEPS AABICHUS

3 Apn _ Ap! .
3HayeHUEe OTHOCHTENILHON MOTePH JaBleHus & = —————, CB3AHHOI C [IeperajioM JaBICHUs
Ap
Ap, 3aBHUCHT, B YACTHOCTH, OT:

- OTHOCHUTEIBHOTO nuamerpa (£ yMeHbIIAeTCs ¢ yBeNnIeHHEM f);

- yncia PeiiHonbica (& ymeHbInaeTcs ¢ yBenndeHueM Re);

- TEXHOJIOTHMH TOJy4eHHUs yIiia KOHyCHOCTH nuddys30opa, TEXHOIOTUM H3TOTOBIECHUS BXOIHOTO
KOHYCa, Ka4eCTBa MMOBEPXHOCTH PA3IMYHBIX YacTeil u T.4. (£ yBeIMUMBaeTCs ¢ yBEIMUCHUEM YIIa o U
R, /D);

- YCIIOBHH yCTaHOBKH (COOCHOCTS, mepoxosarocts UT nepex Tpyboit Bentypu u 1.11.).

MO>HO IpUHATB, 9TO MOTEPS AaBICHHUS B 00IIEM Ciiyyae cocTaBiseT oT 5 1o 20 % [5].
10.2 Conna Bentypu

10.2.1 I'eomempuueckuii npogune
10.2.1.1 IIpoduns comna Bentypu (pucyHok 9) - ocecummerpuyHbliid. OH COCTOMT U3 CyKaroleics
YaCTH C 3aKPYIJICHHBIM ITPOQHIIEM, HIMIIMHIPUIECKON rOpIOBUHBI U Auddy3opa.



10.2.1.2 Bxomuo# Topen comna Bentypu ananormuen topuy comia MCA 1932 (pucyHok 6).
JlaHHble, npuBeIeHHBIE B onMcaTenbHON yacT 9.1.2-9.1.5, B paBHOH cTeneHNn NPUMEHHUMBI K COILIaM
Bentypu.

10.2.1.3 TopnoBuHa comna Bentypu cocrout u3 yactu E, ananoruunod yactu comna MCA 1932
(pucyHoxk 6), mmuHoit 0,3d n yactu E niwHoit ot 0,4 d o 0,45d.

3a 3HadYeHHE d AMaMeTpa TOPIIOBHHEI MPUHUMAIOT CpelHEee 3HAYCHNE M3MEpPEHH HE MEHEe YeM B
YeThIpeX MPUOIN3UTENFHO PABHOOTCTOSIIUX APYT OT APYTa AHaMETPAIbHBIX HAIIPABICHUAX.

l'opnoBrHa momkHa OBITH IWIMHAPUYECKOW. 3HAYCHHE JTHOOOTO AMaMeTpa B JTIOOOM IONEpEeYHOM
CEUeHNH HE [OJDKHO OTJIMYAThCS OT cpemHero 3HadeHus Oomee wem Ha +0,05 %. Ilpu stom
MOTPENTHOCTD U3MEPUTENFHOT0 HHCTPYMEHTA He JoJpKHA npeBsimath 0,02 %.

10.2.1.4 Huddys3op (pucyHok 9) momkeH OBITh COeIMHEH ¢ dacThio E 0e3 paanycHOro
COTPSDKEHUS. 3ayCEHIIbI TOJIKHBI OBITH CHSITHI.

VYroun koHycHOCTH ¢ nuddy3opa AoKeH ObITh paBHBIM Wi MeHee 30°.

Juna nuddy3opa mpakTHUECKH HE OKa3bIBACT HUKAKOTO BIUSHHS Ha KO3 duuueHT ucteueHus C.
OpHaKo MOTepst AABJICHUSI 3aBUCHUT OT yIJia KOHYCHOCTH ITU(dy30pa U OT ero JAJIHHBL

10.2.1.5 Commo BenTypu MoxeT OBITh YKOPOYEHHBIM, €CIIM BBIXOAHOHW amameTp muddysopa
MeHblie D.

Cormio He CYMTAIOT YKOPOUYSHHBIM, €CITH BBIXOAHOW AnameTp auddysopa paseH D.

Juddysop moxer ObITh ykopoueH Ha 35 %. IIpu 3TOM mOTepst JaBlIeHUS B COIUIE M3MEHSETCS
HE3HAYUTEIHHO.

10.2.1.6 BuyTpeHHsist NOBEpXHOCTH comia BeHTypu nomkHa UMETh apaMeTp MIepOX0BaTOCTH Ra <
10*d (cm. 6.1.2).

10.2.2 Mamepuanwi

Comnuta BeHTypr H3roTOBIAIOT U3 MaTepHaia, COOTBETCTBYIOMIETO TpeOoBaHmsM 6.1.3.
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Pucynoxk 9 - Comto Bentypu

10.2.3 Omesepcmus ons ombopa oasnenus

10.2.3.1 OtBepcTtus ans oTOopa HaBIEHUS Mepel COmIoM BeHTypu MOTyT OBITH BBITOJHEHHI IO
cniocoOy yriioBoro ot6opa, aHamormdHo comry MCA 1932, kak ykazano B 8.2.2 u Ha pucyHke 10.

Ocu oTBepcTuil ajst oTOOpa AaBjieHUs pacroyiaraioT B jJroboM yrioBom cextope WUT. IIpu atom
cleqyeT UMeTh B BULy TpeboBaHUs 8.2.

10.2.3.2 OT60p naBieHus B TOPJIOBHUHE MPOU3BOIST Yepe3 OTAETIbHbIE OTBEPCTHS, COEAUHEHHBIE C
KOJIBIIEBOW KaMepoHl Wim ¢ KojbleBoW TpyOkoW. OTBepcTHH NODKHO OBITh HE MEHEE YETBIPEX.



Hcnonb3oBanue i1l 0TOOpa JABJICHHS CIUIOUIHBIX WJIM IPEPHIBUCTBHIX KOJIBIEBBIX IleNeil He
JOIyCKaeTCsl.

OcH 3THX OTBEPCTHH JOJDKHBI 00pa3oBaTh MeXIy coOol paBHBIE YIJIbI M OBITH PacIOJIOXEHHI B
TUTOCKOCTH, TIEPIICHINKYJISIPHOW K OCH COIUIa M IPEACTaBISIOIICH coOoif BoOOpaXkaeMylo TI'paHHMILY
MEeXTy 9acTsaMH E U E' (pUCYHOK 9) IMIMHAPUYECKOH TOPIOBUHEI.

Pa3zmepsl oTBepCTHH JMOJDKHBI OBITH JOCTATOYHO OONBIIMMHU JUI HMCKIIOYEHUS WX 3aCOPEHHMS
IpsA3eBBIME TPOOKAMH HITH Ta30BBIMH ITy3bIPSIMH.

Juamerp oTBepcTHil Ui 0TOOpa AaBiIeHHs O B TOPJIOBUHE JIOJDKEH ObITh paBeH win meHee 0,044,
HO 0T 2 10 10 MMm.
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Pucynox 10 - Buapl or60poB naBnenus yist conen BeHtypu

10.2.4 Koaggpuyuernmot
10.2.4.1 I'panuuHbIe YCIOBUS IPUMEHEHUS
Coma BeHTypr NpuMEHSIOT IPH YCIIOBUSIX:
65 MM < D <500 mm,
d>50 MM,
0,316 < £<0,775,
1,5-10° < Re < 2-10°.

Kpowme Toro, mepoxoBatocts UT momkHa COOTBETCTBOBATH TpeOoBaHUsM 9.6.1.
10.2.4.2 Koapunment ncreuenns C
KoaddumnenT ncreueHns pacCIUTHBAIOT 1O (OpMyIIe

C=0,9858-0,196 5. (10.11)
Kaxk BuzmHO u3 popmyist (10.11), koaduunent ncreuenns ve 3aBucut ot Reu D, a Kre.=1, C.= C.
CooTBeTCTBYIONIME 3HAUCHUS KO3 dHLMeHTa ucTedeHus B QyHKuuM £ npuBeieHs! B Tabnune A.13

B KQUECTBE CIIPABOYHBIX JJaHHBIX.
10.2.4.3 Koapunmenr pacmmpenus &
Koaddumument pacumpenns coren Bentypu onpenersiror mo 9.6.3.
10.2.5 Ioepewrocmu
10.2.5.1 IorpeurHocTs ko3 dunneHra ucredenus C
Ecnu mpuHATE, 94TO HOTPELIHOCTh ONpENeNieHHsl [ paBHA HYIIO, TO HOTPEHIHOCTh ONPENeNICHUS
k03¢ duLMeHTa UCTEYCHUS! BEIYUCISIIOT 10 hopmyrie

5, =*(1,2+1,54%). (10.12)
10.2.5.2 TorpemHOCTb KOG PUIUEHTA PACIIUPEHHS &

[MorpemHocTs K03 UIMEHTa PACIIMPEHNS IPH YCIOBHH, YTO NOTPEIIHOCTH onpeaeneHus f, Ap/p
1 k paBHBI HYITIO, BEIYHUCIIIOT TTO0 (hopMyIie



10.2.6 Ilomeps oasnenus
TpeboBanms, m3noxxenasie B 10.1.9, mpumenumsl u st conenl BeHTypH, eciy yroia KOHYCHOCTH
muddysopa He npesbimaer 15°.
MOHO HPUHSTB, YTO MOTEPS AaBJICHHS B O0IIEM Cliyyae cocTaBiser ot 5 1o 25 % [5].

TIPUJIOJKEHUE A
(cnpasounoe)

Tabnuna A.1 - Koaddurments: ucreuenus C st auadparm ¢ yriioBBIM 0TOOPOM JABIICHUS

o, = (4+1008%)Ap/ p.

TABJINIIBI KO®PUIIMEHTOB NCTEYHEHUS 1 PACIIUPEHUSA

(10.13)

Re

B 5-10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10° | oo

0,20 [0,5997(0,5986 [0,5979(0,5977(0,5975(0,5973 0,5973]0,5971|0,5970 [ 0,5970|0,5970 | 0,5970
0,22 10,6006 10,5993 |0,5984 10,5981 |0,5978 0,5977(0,5976 [0,5974 [0,5973 0,5972 0,5972 | 0,5972
0,24 10,6018|0,6000|0,5990|0,5986 10,5982 0,5981[0,5979(0,5977(0,5975[0,5975|0,5975 | 0,5975
0,26 [0,6031(0,6009 [0,5996|0,5991 |0,5987|0,5985 |0,5983 | 0,5980 | 0,5978 | 0,5978 |0,5977 | 0,5977
0,28 [0,6044|0,6019 [0,6003|0,5997|0,5992 |0,5989 |0,5987 | 0,5983 | 0,5982 [0,5981|0,5981 | 0,5980
0,30 [0,6060(0,6029 [0,6011{0,6004 |0,5997|0,5994 |0,5992 | 0,5987|0,5985 [ 0,5984 | 0,5984 | 0,5984
0,32 [0,6077|0,6040[0,6019|0,6011 |0,6003 |0,6000 |0,5997|0,5991 |0,5989 | 0,5988 | 0,5987 | 0,5987
0,34 [0,6095|0,6053 [0,60280,6018 [0,6010{0,6005 |0,6002 |0,5996 |0,5993 [0,5991 |0,5991 | 0,5991
0,36 [0,6115]0,6066 |0,6037|0,6026 |0,6016|0,6012 |0,6008 | 0,6001 |0,5997 | 0,5995|0,5995 | 0,5995
0,38 [0,6136]0,6081 |0,6048|0,6035 |0,6024 |0,6018 |0,6014 | 0,6005 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 [0,6159]0,6096 0,6059 | 0,6044 0,6031|0,6025 |0,6020|0,6011 | 0,6006 | 0,6004 | 0,6003 | 0,6003
0,42 [0,6184|0,6113[0,6070|0,6054 |0,6039|0,6032 |0,6026|0,6016|0,6011 |0,6008 |0,6008 | 0,6008
0,44 10,6210]0,61300,6082 | 0,6064 |0,6047 |0,6039 0,6033 [0,6021 [0,6016|0,6013 |0,6012 | 0,6012
0,46 |0,623810,61480,6095 |0,6074 |0,6056 | 0,6047 | 0,6040 | 0,6027 | 0,6021 |0,6017|0,6017|0,6016
0,48 - 10,6167[0,6108]0,6085|0,6064|0,6055|0,6047|0,6032|0,6025|0,60210,6021|0,6021
0,50 - 10,6187(0,6121]0,60960,6073|0,6062 |0,6053|0,6037|0,6030|0,6026|0,6025 |0,6025
0,51 - 10,6197(0,6128(0,6101|0,6077|0,6066 |0,6057 |0,6040|0,6032 [0,6027|0,6027 | 0,6026
0,52 - 10,6207[0,6135|0,6107|0,6082|0,6070|0,6060|0,6042 |0,6034|0,6029|0,6028 | 0,6028
0,53 - 10,6217(0,6141]0,61120,6086|0,6073 |0,6063 |0,6044 |0,6036|0,6031|0,6030|0,6030
0,54 - 10,6228(0,6148|0,6117(0,6090(0,6077 |0,6066|0,6047|0,6037|0,6032|0,6031|0,6031
0,55 - 10,6238(0,6155|0,6123|0,6094|0,6080 |0,6069 |0,6049 |0,6039 |0,6034 |0,6033 | 0,6032
0,56 - 10,6249(0,6162(0,61280,6098|0,6084 |0,6072|0,6050|0,6040 |0,6035|0,6034 | 0,6034
0,57 - 10,6259(0,6168(0,6133(0,6102|0,6087|0,6074|0,6052|0,6041 [0,6036|0,6035 |0,6034
0,58 - 10,6270|0,6175/0,61380,6105|0,6089(0,6077|0,6053|0,6042|0,6036|0,6035 | 0,6035
0,59 - 10,6280/0,6181/0,6143|0,61080,6092(0,6079|0,6054 |0,6043|0,6036|0,6035|0,6035
0,60 - 10,6291/0,6187/0,6147(0,6111|0,6094|0,6080|0,6055|0,6043|0,6036|0,6035|0,6035
0,61 - 10,6301[0,6193]0,6151(0,6114|0,60960,6082|0,6055|0,6043 [0,6036|0,6034 |0,6034
0,62 - 10,6311[0,6198]0,6155(0,6116|0,6098|0,6083|0,6055 |0,6042|0,6035|0,6033|0,6033
0,63 - 10,6320[0,6203/0,6158(0,6118(0,6099 |0,6083|0,6054 |0,6041|0,6033|0,6032|0,6032
0,64 - 10,6330[0,6208/0,6161(0,6119(0,6099 |0,6083|0,6053 |0,6039|0,60310,6030|0,6029
0,65 - 10,6339(0,6212]0,6164|0,6120(0,6099 |0,6082|0,6051 |0,6037|0,6028 |0,6027 | 0,6027
0,66 - 10,6348(0,6216/0,6165(0,6120(0,6099 |0,6081 |0,6048 |0,6033|0,6025|0,6023 |0,6023
0,67 - 10,6356[0,6219]0,6167(0,6120|0,6097|0,6079|0,6045 |0,6029|0,60210,6019|0,6019
0,68 - 10,6363(0,6222(0,6167(0,6118(0,6095 |0,6076|0,6041|0,6025[0,6016|0,6014 |0,6014
0,69 - 10,6370/0,62230,6167(0,6116(0,6092(0,6072(0,6036[0,6019|0,6010 10,6008 |0,6008
0,70 - 10,6376/0,622410,6165(0,6113|0,6088|0,6067|0,6030|0,6012|0,6003|0,6001 |0,6000
0,71 - 10,6382/0,62240,6163|0,6109|0,6083|0,6061 |0,6023 [0,6004 |0,5994|0,5993 | 0,5992
0,72 - 10,6386(0,6222(0,6160(0,6103|0,6076|0,6054|0,6014|0,5995|0,5985|0,5983 | 0,5983
0,73 - 10,6389(0,6220(0,6155|0,6097|0,6069 |0,6046 |0,6004 |0,5985|0,5974|0,5972 |0,5972
0,74 - 10,6391[0,6216|0,61490,6089|0,6060 |0,6036|0,5993 |0,5973|0,5962 |0,5960 | 0,5959
0,75 - 10,6392(0,6211]0,6141(0,6079|0,6049 |0,6025|0,59800,5959 |0,5948|0,5946 | 0,5945

le/IMe'{aHl/Ie - le/IBe)leHHI)Ie 3HAYCHUA HE IIOJICKAT TOYHOH HUHTEPIIOJIALINHN. 3KCTpaHOJ'lH]_II/IH HE
JIOTTYCKAETCsL.




Tabnuna A.2 - Koaddurments: ucreuenus C st auadparm ¢ TpexpaanyCHbIM 0TOOPOM JaBiIeHUS

Re

B 5-10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® 0

0,20 | 0,5997 | 0,5985 | 0,5979 | 0,5976 | 0,5974 | 0,5973 | 0,5972 | 0,5970 | 0,5969 | 0,5969 | 0,5969 | 0,5969
0,22 | 0,6006 | 0,5992 | 0,5984 | 0,5980 | 0,5977 | 0,5976 | 0,5975 | 0,5973 | 0,5972 | 0,5971 | 0,5971 | 0,5971
0,24 |0,6017 | 0,6000 | 0,5989 | 0,5985 | 0,5981 | 0,5980 | 0,5978 | 0,5976 | 0,5974 | 0,5974 | 0,5974 | 0,5974
0,26 | 0,6030 | 0,6008 | 0,5995 | 0,5990 | 0,5986 | 0,5984 | 0,5982 | 0,5979 | 0,5977 | 0,5977 | 0,5976 | 0,5976
0,28 | 0,6043 | 0,6017 | 0,6002 | 0,5996 | 0,5991 | 0,5988 | 0,5986 | 0,5982 | 0,5981 | 0,5980 | 0,5979 | 0,5979
0,30 - 0,6028 | 0,6010 | 0,6003 | 0,5996 | 0,5993 | 0,5991 | 0,5986 | 0,5984 | 0,5983 | 0,5983 | 0,5983
0,32 - 0,6039 | 0,6018 | 0,6010 | 0,6002 | 0,5999 | 0,5996 | 0,5990 | 0,5988 | 0,5987 | 0,5986 | 0,5986
0,34 - 0,6052 | 0,6027 | 0,6017 | 0,6009 | 0,6004 | 0,6001 | 0,5995 | 0,5992 | 0,5990 | 0,5990 | 0,5990
0,36 - 0,6066 | 0,6037 | 0,6026 | 0,6016 | 0,6011 | 0,6007 | 0,6000 | 0,5997 | 0,5995 | 0,5994 | 0,5994
0,38 - 0,6080 | 0,6047 | 0,6035 | 0,6023 | 0,6018 | 0,6013 | 0,6005 | 0,6001 | 0,5999 | 0,5999 | 0,5999
0,40 - 0,6096 | 0,6059 | 0,6044 | 0,6031 | 0,6025 | 0,6020 | 0,6011 | 0,6006 | 0,6004 | 0,6004 | 0,6003
0,42 - - 0,6071 | 0,6054 | 0,6040 | 0,6033 | 0,6027 | 0,6017 | 0,6012 | 0,6009 | 0,6009 | 0,6008
0,44 - - 0,6084 | 0,6065 | 0,6049 | 0,6041 | 0,6035 | 0,6023 | 0,6017 | 0,6014 | 0,6014 | 0,6014
0,46 - - 0,6098 | 0,6077 | 0,6059 | 0,6050 | 0,6043 | 0,6030 | 0,6023 | 0,6020 | 0,6019 | 0,6019
0,48 - - 0,6112 | 0,6089 | 0,6069 | 0,6059 | 0,6051 | 0,6036 | 0,6030 | 0,6026 | 0,6025 | 0,6025
0,50 - - 0,6127 | 0,6102 | 0,6079 | 0,6068 | 0,6060 | 0,6043 | 0,6036 | 0,6032 | 0,6031 | 0,6031
0,51 - - 0,6135 | 0,6108 | 0,6085 | 0,6073 | 0,6064 | 0,6047 | 0,6039 | 0,6035 | 0,6034 | 0,6034
0,52 - - 0,6143 | 0,6115 | 0,6090 | 0,6078 | 0,6068 | 0,6051 | 0,6042 | 0,6038 | 0,6037 | 0,6037
0,53 - - 0,6151 | 0,6122 | 0,6096 | 0,6083 | 0,6073 | 0,6054 | 0,6046 | 0,6041 | 0,6040 | 0,6040
0,54 - - 0,6159 | 0,6129 | 0,6101 | 0,6088 | 0,6077 | 0,6058 | 0,6049 | 0,6044 | 0,6043 | 0,6043
0,55 - - 0,6168 | 0,6136 | 0,6107 | 0,6093 | 0,6082 | 0,6061 | 0,6052 | 0,6047 | 0,6045 | 0,6045
0,56 - - 0,6176 | 0,6143 | 0,6113 | 0,6098 | 0,6087 | 0,6065 | 0,6055 | 0,6049 | 0,6048 | 0,6048
0,57 - - - 0,6150 | 0,6118 | 0,6103 | 0,6091 | 0,6069 | 0,6058 | 0,6052 | 0,6051 | 0,6051
0,58 - - - 0,6157 | 0,6124 | 0,6108 | 0,6095 | 0,6072 | 0,6061 | 0,6055 | 0,6054 | 0,6054
0,59 - - - 0,6164 | 0,6130 | 0,6113 | 0,6100 | 0,6075 | 0,6064 | 0,6058 | 0,6056 | 0,6056
0,60 - - - 0,6171 | 0,6135| 0,6118 | 0,6104 | 0,6079 | 0,6067 | 0,6060 | 0,6059 | 0,6059
0,61 - - - 0,6178 | 0,6141 | 0,6123 | 0,6108 | 0,6082 | 0,6069 | 0,6062 | 0,6061 | 0,6061
0,62 - - - 0,6185 | 0,6146 | 0,6128 | 0,6112 | 0,6085 | 0,6072 | 0,6065 | 0,6063 | 0,6063
0,63 - - - 0,6192 | 0,6151 | 0,6132 | 0,6116 | 0,6087 | 0,6074 | 0,6067 | 0,6065 | 0,6065
0,64 - - - 0,6198 | 0,6156 | 0,6136 | 0,6120 | 0,6090 | 0,6076 | 0,6068 | 0,6067 | 0,6067
0,65 - - - 0,6205 | 0,6161 | 0,6140 | 0,6123 | 0,6092 | 0,6078 | 0,6070 | 0,6068 | 0,6068
0,66 - - - 0,6211 | 0,6166 | 0,6144 | 0,6127 | 0,6094 | 0,6079 | 0,6071 | 0,6069 | 0,6069
0,67 - - - 0,6217 | 0,6170 | 0,6148 | 0,6130 | 0,6096 | 0,6080 | 0,6072 | 0,6070 | 0,6070
0,68 - - - 0,6223 | 0,6175 | 0,6151 | 0,6132 | 0,6097 | 0,6081 | 0,6072 | 0,6070 | 0,6070
0,69 - - - 0,6229 | 0,6178 | 0,6154 | 0,6134 | 0,6098 | 0,6081 | 0,6072 | 0,6070 | 0,6070
0,70 - - - - 0,6182 | 0,6157 | 0,6136 | 0,6099 | 0,6081 | 0,6071 | 0,6070 | 0,6069
0,71 - - - - 0,6185 | 0,6159 | 0,6138 | 0,6099 | 0,6081 | 0,6071 | 0,6069 | 0,6068
0,72 - - - - 0,6187 | 0,6161 | 0,6139 | 0,6098 | 0,6080 | 0,6069 | 0,6067 | 0,6067
0,73 - - - - 0,6190 | 0,6162 | 0,6139 | 0,6097 | 0,6078 | 0,6067 | 0,6065 | 0,6065
0,74 - - - - 0,6191 | 0,6163 | 0,6139 | 0,6096 | 0,6076 | 0,6065 | 0,6063 | 0,6062
0,75 - - - - 0,6193 | 0,6163 | 0,6138 | 0,6094 | 0,6073 | 0,6062 | 0,6059 | 0,6059

[Tpumeuanue - [IpuBeieHHbIE 3HAUEHUS HE TIOJIJIEKAT TOYHOW WHTEPIIONIAINN. DKCTPANIOJSIUS HE IOMYCKAETCs.

Tabmuna A.3 - Koaddunmentsr nucreuenus C s auadparM ¢ ¢iaHIeBbIM 0TOOPOM JaBIICHUSL.

D =50 mm
Re

Z 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1.10° | 1.10" | 1-10® o
0,25 | 0,6023 | 0,6003 | 0,5992 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5977 | 0,5976 | 0,5975 | 0,5975 | 0,5975
0,26 | 0,6029 | 0,6008 | 0,5995 | 0,5990 | 0,5986 | 0,5984 | 0,5982 | 0,5979 | 0,5977 | 0,5976 | 0,5976 | 0,5976
0,28 | 0,6043 | 0,6017 | 0,6002 | 0,5996 | 0,5990 | 0,5988 | 0,5986 | 0,5982 | 0,5980 | 0,5979 | 0,5979 | 0,5979
0,30 - 0,6028 | 0,6009 | 0,6002 | 0,5996 | 0,5993 | 0,6990 | 0,5986 | 0,5984 | 0,5983 | 0,5982 | 0,5982
0,32 - 0,6039 | 0,6017 | 0,6009 | 0,6002 | 0,5998 | 0,5995 | 0,5990 | 0,5988 | 0,5986 | 0,5986 | 0,5986
0,34 - 0,6051 | 0,6026 | 0,6017 | 0,6008 | 0,6004 | 0,6001 | 0,5994 | 0,5992 | 0,5990 | 0,5990 | 0,5990
0,36 - 0,6065 | 0,6036 | 0,6025 | 0,6015 | 0,6010 | 0,6006 | 0,5999 | 0,5996 | 0,5994 | 0,6994 | 0,5994
0,38 - 0,6080 | 0,6047 | 0,6034 | 0,6022 | 0,6017 | 0,6013 | 0,6004 | 0,6001 | 0,5998 | 0,5998 | 0,5998
0,40 - - 0,6058 | 0,6043 | 0,6030 | 0,6024 | 0,6019 | 0,6010 | 0,6006 | 0,6003 | 0,6003 | 0,6003
0,42 - - 0,6070 | 0,6054 | 0,6039 | 0,6032 | 0,6026 | 0,6016 | 0,6011 | 0,6008 | 0,6008 | 0,6008




B

Re

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©
0,44 - - 0,6083 | 0,6064 | 0,6048 | 0,6040 | 0,6034 | 0,6022 | 0,6016 | 0,6013 | 0,6013 | 0,6013
0,46 - - 0,6096 | 0,6076 | 0,6057 | 0,6049 | 0,6041 | 0,6028 | 0,6022 | 0,6019 | 0,6018 | 0,6018
0,48 - - 0,6111 | 0,6088 | 0,6067 | 0,6058 | 0,6050 | 0,6035 | 0,6028 | 0,6024 | 0,6024 | 0,6024
0,50 - - 0,6126 | 0,6100 | 0,6078 | 0,6067 | 0,6058 | 0,6042 | 0,6034 | 0,6030 | 0,6029 | 0,6029
0,51 - - 0,6133 | 0,6107 | 0,6083 | 0,6072 | 0,6062 | 0,6045 | 0,6037 | 0,6033 | 0,6032 | 0,6032
0,52 - - 0,6141 | 0,6113 | 0,6088 | 0,6076 | 0,6067 | 0,6049 | 0,6041 | 0,6036 | 0,6035 | 0,6035
0,53 - - 0,6149 | 0,6120 | 0,6094 | 0,6081 | 0,6071 | 0,6052 | 0,6044 | 0,6039 | 0,6038 | 0,6038
0,54 - - 0,6157 | 0,6127 | 0,6099 | 0,6086 | 0,6075 | 0,6056 | 0,6047 | 0,6042 | 0,6041 | 0,6041
0,55 - 0,6166 | 0,6134 | 0,6105 | 0,6091 | 0,6080 | 0,6059 | 0,6050 | 0,6044 | 0,6044 | 0,6043
0,56 - - 0,6174 | 0,6140 | 0,6110 | 0,6096 | 0,6084 | 0,6063 | 0,6053 | 0,6047 | 0,6046 | 0,6046
0,57 - - - 0,6147 | 0,6116 | 0,6101 | 0,6089 | 0,6066 | 0,6056 | 0,6050 | 0,6049 | 0,6049
0,58 - - - 0,6154 | 0,6121 | 0,6106 | 0,6093 | 0,6070 | 0,6059 | 0,6053 | 0,6051 | 0,6051
0,59 - - - 0,6161 | 0,6127 | 0,6111 | 0,6097 | 0,6073 | 0,6061 | 0,6055 | 0,6054 | 0,6054
0,60 - - - 0,6168 | 0,6132 | 0,6115 | 0,6101 | 0,6076 | 0,6064 | 0,6057 | 0,6056 | 0,6056
0,61 - - - 0,6175 | 0,6138 | 0,6120 | 0,6105 | 0,6079 | 0,6066 | 0,6060 | 0,6058 | 0,6058
0,62 - - - 0,6182 | 0,6143 | 0,6124 | 0,6109 | 0,6082 | 0,6069 | 0,6062 | 0,6060 | 0,6060
0,63 - - - 0,6188 | 0,6148 | 0,6129 | 0,6113 | 0,6084 | 0,6071 | 0,6063 | 0,6062 | 0,6062
0,64 - - - 0,6195 | 0,6153 | 0,6133 | 0,6117 | 0,6087 | 0,6073 | 0,6065 | 0,6063 | 0,6063
0,65 - - - 0,6201 | 0,6158 | 0,6137 | 06120 | 0,6089 | 0,6074 | 0,6066 | 0,6065 | 0,6064
0,66 - - - 0,6208 | 0,6162 | 0,6141 | 0,6123 | 0,6091 | 0,6076 | 0,6067 | 0,6066 | 0,6065
0,67 - - - 0,6214 | 0,6167 | 0,6144 | 0,6126 | 0,6092 | 0,6076 | 0,6068 | 0,6066 | 0,6066
0,68 - - - 0,6219 | 0,6171 | 0,6147 | 0,6128 | 0,6093 | 0,6077 | 0,6068 | 0,6066 | 0,6066
0,69 - - - 0,6225 | 0,6174 | 0,6150 | 0,6130 | 0,6094 | 0,6077 | 0,6068 | 0,6066 | 0,6066
0,70 - - - - 0,6177 | 0,6152 | 0,6132 | 0,6094 | 0,6077 | 0,6087 | 0,6065 | 0,6065
0,71 - - - - 0,6180 | 0,6154 | 0,6133 | 0,6094 | 0,6076 | 0,6066 | 0,6064 | 0,6064
0,72 - - - - 0,6183 | 0,6156 | 0,6134 | 0,6094 | 0,6075 | 0,6064 | 0,6062 | 0,6062
0,73 - - - - 0,6185 | 0,6157 | 0,6134 | 0,6092 | 0,6073 | 0,6062 | 0,6060 | 0,6060
0,74 - - - - 0,6186 | 0,6157 | 0,6134 | 0,6091 | 0,6071 | 0,6059 | 0,6057 | 0,6057
0,75 - - - - 0,6187 | 0,6157 | 0,6133 | 0,6088 | 0,6068 | 0,6056 | 0,6054 | 0,6054

[Tpumeuanue - IlpuBegeHHBIC 3HAUCHHSI HE MOAJISKAT TOUHOW MHTEPIIOIIAINHI. DKCTPAIOJISINS HE JOMYCKACTC .

Tabmuna A.4 - Koaddunmentsr ucreuenus C s auadparm ¢ ¢puiaHIeBbIM 0TOOPOM JaBJICHUSL.

D=75MMm
Re

B 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©
0,20 | 0,5997 | 0,5986 | 0,5979 | 0,5976 | 0,5974 | 0,5973 | 0,5972 | 0,5970 | 0,5970 | 0,5969 | 0,5969 | 0,5969
0,22 | 0,6006 | 0,5992 | 0,5984 | 0,5981 | 0,5978 | 0,5976 | 0,5975 | 0,5973 | 0,5972 | 0,5972 | 0,5971 | 0,5971
0,24 - 0,6000 | 0,5989 | 0,5985 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5974 | 0,5974 | 0,5974
0,26 - 0,6008 | 0,5996 | 0,5991 | 0,5986 | 0,5984 | 0,5982 | 0,5979 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - 0,6018 | 0,6002 | 0,5997 | 0,5991 | 0,5989 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5980 | 0,5980
0,30 - 0,6028 | 0,6010 | 0,6003 | 0,5997 | 0,5994 | 0,5991 | 0,5987 | 0,5985 | 0,5983 | 0,5983 | 0,5983
0,32 - 0,6040 | 0,6018 | 0,6010 | 0,6003 | 0,5999 | 0,5996 | 0,5991 | 0,5988 | 0,5987 | 0,5987 | 0,5987
0,34 - - 0,6027 | 0,6018 | 0,6009 | 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - 0,6037 | 0,6028 | 0,6016 | 0,6011 | 0,6008 | 0,6000 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - 0,6048 | 0,6035 | 0,6024 | 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - 0,6059 | 0,6045 | 0,6032 | 0,6026 | 0,6021 | 0,6011 | 0,6007 | 0,6005 | 0,6004 | 0,6004
0,42 - - 0,6071 | 0,6055 | 0,6040 | 0,6033 | 0,6028 | 0,6017 | 0,6012 | 0,6010 | 0,6009 | 0,6009
0,44 - - 0,6084 | 0,6066 | 0,6049 | 0,6042 | 0,6035 | 0,6023 | 0,6018 | 0,6015 | 0,6014 | 0,6014
0,46 - - 0,6098 | 0,6077 | 0,6059 | 0,6050 | 0,6043 | 0,6030 | 0,6024 | 0,6020 | 0,6020 | 0,6020
0,48 - - - 0,6089 | 0,6069 | 0,6059 | 0,6051 | 0,6036 | 0,6030 | 0,6026 | 0,6025 | 0,6025
0,50 - - - 0,6102 | 0,6079 | 0,6068 | 0,6059 | 0,6043 | 0,6036 | 0,6032 | 0,6031 | 0,6031
0,51 - - - 0,6108 | 0,6084 | 0,6073 | 0,6064 | 0,6047 | 0,6039 | 0,6034 | 0,6034 | 0,6033
0,52 - - - 0,6115 | 0,6090 | 0,6078 | 0,6068 | 0,6050 | 0,6042 | 0,6037 | 0,6036 | 0,6036
0,53 - - - 0,6121 | 0,6095 | 0,6082 | 0,6072 | 0,6054 | 0,6045 | 0,6040 | 0,6039 | 0,6039
0,54 - - - 0,6128 | 0,6100 | 0,6087 | 0,6077 | 0,6057 | 0,6048 | 0,6043 | 0,6042 | 0,6042
0,55 - - - 0,6134 | 0,6106 | 0,6092 | 0,6081 | 0,6060 | 0,6051 | 0,6045 | 0,6044 | 0,6044
0,56 - - - 0,6141 | 0,6111 | 0,6097 | 0,6085 | 0,6064 | 0,6054 | 0,6048 | 0,6047 | 0,6047
0,57 - - - - 0,6116 | 0,6101 | 0,6089 | 0,6067 | 0,6056 | 0,6050 | 0,6049 | 0,6049
0,58 - - - - 0,6122 | 0,6106 | 0,6093 | 0,6070 | 0,6059 | 0,6053 | 0,6052 | 0,6051




B

Re

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-10” | 1-10® ©
0,59 - - - - 0,6127 | 0,6111 | 0,6097 | 0,6073 | 0,6061 | 0,6055 | 0,6054 | 0,6054
0,60 - - - - 0,6132 | 0,6115 | 0,6101 | 0,6076 | 0,6064 | 0,6057 | 0,6056 | 0,6056
0,61 - - - - 0,6137 | 0,6119 | 0,6105 | 0,6078 | 0,6066 | 0,6059 | 0,6058 | 0,6057
0,62 - - - - 0,6142 | 0,6123 | 0,6108 | 0,6080 | 0,6068 | 0,6060 | 0,6059 | 0,6059
0,63 - - - - 0,6146 | 0:6127 | 0,6111 | 0,6083 | 0,6069 | 0,6062 | 0,6060 | 0,6060
0,64 - - - - 0,6151 | 0,6131 | 0,6114 | 0,6084 | 0,6070 | 0,6063 | 0,6061 | 0,6061
0,65 - - - - 0,6155 | 0,6134 | 0,6117 | 0,6086 | 0,6071 | 0,6063 | 0,6062 | 0,6062
0,66 - - - - 0,6159 | 0,6137 | 0,6119 | 0,6087 | 0,6072 | 0,6064 | 0,6062 | 0,6062
0,67 - - - - 0,6162 | 0,6140 | 0,6121 | 0,6088 | 0,6072 | 0,6063 | 0,6062 | 0,6061
0,68 - - - - 0,6165 | 0,6142 | 0,6123 | 0,6088 | 0,6072 | 0,6063 | 0,6061 | 0,6061
0,69 - - - - 0,6168 | 0,6144 | 0,6124 | 0,6088 | 0,6071 | 0,6061 | 0,6060 | 0,6059
0,70 - - - - 0,6170 | 0,6145 | 0,6124 | 0,6087 | 0,6069 | 0,6060 | 0,6058 | 0,6058
0,71 - - - - 0,6172 | 0,6146 | 0,6124 | 0,6086 | 0,6067 | 0,6057 | 0,6056 | 0,6055
0,72 - - - - 0,6173 | 0,6146 | 0,6124 | 0,6084 | 0,6065 | 0,6054 | 0,6052 | 0,6052
0,73 - - - - - 0,6145 | 0,6122 | 0,6081 | 0,6061 | 0,6051 | 0,6049 | 0,6048
0,74 - - - - - 0,6144 | 0,6120 | 0,6077 | 0,6057 | 0,6046 | 0,6044 | 0,6044
0,75 - - - - - 0,6142 | 0,6118 | 0,6073 | 0,6052 | 0,6041 | 0,6039 | 0,6038

[Tpumeuanue - IlpuBegeHHBIC 3HAUCHHSI HE MOAJISKAT TOUHOW MHTEPIIOJIALINHI. DKCTPAIIOJISINS HE TOIMYCKASTC .

Tabmuna A.5S - Koaddurmentsr nucreuenus aist quadparm ¢ riaHIeBbIM 0TOOPOM JIaBIIeHUSI.

D =100 mm
Re

B 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1.10" | 1-10® ©
0,20 - 0,5986 | 0,5979 | 0,5976 | 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5969 | 0,5969 | 0,5969
0,22 - 0,5992 | 0,5984 | 0,5981 | 0,5978 | 0,5976 | 0,5975 | 0,5973 | 0,5972 | 0,5972 | 0,5972 | 0,5972
0,24 - 0,6000 | 0,5990 | 0,5985 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5974 | 0,5974 | 0,5974
0,26 - 0,6009 | 0,5996 | 0,5991 | 0,5986 | 0,5984 | 0,5983 | 0,5979 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - 0,6018 | 0,6003 | 0,5997 | 0,5991 | 0,5989 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5980 | 0,5980
0,30 - - 0,6010 | 0,6003 | 0,5997 | 0,5994 | 0,5991 | 0,5987 | 0,5985 | 0,5984 | 0,5983 | 0,5983
0,32 - - 0,6019 | 0,6010 | 0,6003 | 0,5999 | 0,5996 | 0,5991 | 0,5989 | 0,5987 | 0,5987 | 0,5987
0,34 - - 0,6028 | 0,6018 | 0,6009 | 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - 0,6037 | 0,6026 | 0,6016 | 0,6011 | 0,6008 | 0,6000 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - 0,6048 | 0,6035 | 0,6024 | 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - 0,6045 | 0,6032 | 0,6025 | 0,6020 | 0,6011 | 0,6007 | 0,6004 | 0,6004 | 0,6004
0,42 - - - 0,6055 | 0,6040 | 0,6033 | 0,6027 | 0,6017 | 0,6012 | 0,6009 | 0,6009 | 0,6009
0,44 - - - 0,6065 | 0,6049 | 0,6041 | 0,6035 | 0,6023 | 0,6017 | 0,6014 | 0,6014 | 0,6014
0,46 - - - 0,6077 | 0,6058 | 0,6049 | 0,6042 | 0,6029 | 0,6023 | 0,6020 | 0,6019 | 0,6019
0,48 - - - 0,6088 | 0,6068 | 0,6058 | 0,6050 | 0,6035 | 0,6029 | 0,6025 | 0,6024 | 0,6024
0,50 - - - - 0,6078 | 0,6067 | 0,6058 | 0,6042 | 0,6034 | 0,6030 | 0,6029 | 0,6029
0,51 - - - - 0,6083 | 0,6071 | 0,6062 | 0,6045 | 0,6037 | 0,6033 | 0,6032 | 0,6032
0,52 - - - - 0,6088 | 0,6076 | 0,6066 | 0,6048 | 0,6040 | 0,6035 | 0,6034 | 0,6034
0,53 - - - - 0,6093 | 0,6080 | 0,6070 | 0,6051 | 0,6043 | 0,6038 | 0,6037 | 0,6037
0,54 - - - - 0,6098 | 0,6085 | 0,6074 | 0,6054 | 0,6045 | 0,6040 | 0,6039 | 0,6039
0,55 - - - - 0,6103 | 0,6089 | 0,6078 | 0,6057 | 0,6048 | 0,6042 | 0,6041 | 0,6041
0,56 - - - - 0,6108 | 0,6093 | 0,6082 | 0,6060 | 0,6050 | 0,6045 | 0,6044 | 0,6043
0,57 - - - - 0,6113 | 0,6098 | 0,6085 | 0,6063 | 0,6053 | 0,6047 | 0,6046 | 0,6045
0,58 - - - - 0,6118 | 0,6102 | 0,6089 | 0,6066 | 0,6055 | 0,6049 | 0,6048 | 0,6047
0,59 - - - - 0,6122 | 0,6106 | 0,6093 | 0,6068 | 0,6057 | 0,6050 | 0,6049 | 0,6049
0,60 - - - - 0,6127 | 0,6110 | 0,6096 | 0,6070 | 0,6058 | 0,6052 | 0,6051 | 0,6050
0,61 - - - - 0,6131 | 0,6113 | 0,6099 | 0,6072 | 0,6060 | 0,6053 | 0,6052 | 0,6052
0,62 - - - - 0,6135 [ 0,6117 | 0,6102 | 0,6074 | 0,6061 | 0,6054 | 0,6053 | 0,6052
0,63 - - - - 0,6139 | 0,6120 | 0,6104 | 0,6075 | 0,6062 | 0,6055 | 0,6053 | 0,6053
0,64 - - - - - 0,6123 | 0,6107 | 0,6077 | 0,6063 | 0,6055 | 0,6053 | 0,6053
0,65 - - - - - 0,6125 | 0,6108 | 0,6077 | 0,6063 | 0,6055 | 0,6053 | 0,6053
0,66 - - - - - 0,6127 | 0,6110 | 0,6077 | 0,6062 | 0,6054 | 0,6052 | 0,6052
0,67 - - - - - 0,6129 | 0,6111 | 0,6077 | 0,6061 | 0,6053 | 0,6051 | 0,6051
0,68 - - - - - 0,6130 | 0,6111 | 0,6076 | 0,6060 | 0,6051 | 0,6049 | 0,6049
0,69 - - - - - 0,6131 | 0,6111 | 0,6075 | 0,6058 | 0,6049 | 0,6047 | 0,6046
0,70 - - - - - 0,6131 | 0,6110 | 0,6073 | 0,6055 | 0,6045 | 0,6044 | 0,6043




B

Re

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©
0,71 - - - - - 0,6130 | 0,6109 | 0,6070 | 0,6052 | 0,6042 | 0,6040 | 0,6039
0,72 - - - - - 0,6128 | 0,6106 | 0,6066 | 0,6047 | 0,6037 | 0,6035 | 0,6035
0,73 - - - - - 0,6126 | 0,6103 | 0,6062 | 0,6042 | 0,6031 | 0,6030 | 0,6029
0,74 - - - - - 0,6123 | 0,6099 | 0,6056 | 0,6036 | 0,6025 | 0,6023 | 0,6023
0,75 - - - - - - 0,6094 | 0,6050 | 0,6029 | 0,6018 | 0,6015 | 0,6015

[Tpumeuanue - IlpuBeeHHbIC 3HAUCHHSI HE MOAJISKAT TOUHOW MHTEPIOIIAINHI. DKCTPAIOJISINS HE JOMYCKASTC .

Tabauna A.6 - Koaddurmentsr ucteuerns C s auadparm ¢ GIIaHICBBIM OTOOPOM TaBIICHHS.

D =150 mm
Re

B 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©

0,20 - 0,5986 | 0,5979 | 0,5977 | 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5969 | 0,5969 | 0,5969
0,22 - 0,5993 | 0,5984 | 0,5981 | 0,5978 | 0,5977 | 0,5975 | 0,5973 | 0,5972 | 0,5972 | 0,5972 | 0,5972
0,24 - - 0,5990 | 0,5986 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5974 | 0,5974 | 0,5974
0,26 - - 0,5996 | 0,5991 | 0,5987 | 0,5984 | 0,5983 | 0,5980 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - - 0,6003 | 0,5997 | 0,5992 | 0,5989 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5980 | 0,5980
0,30 - - 0,6010 | 0,6003 | 0,5997 | 0,5994 | 0,5992 | 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5983
0,32 - - 0,6019 | 0,6010 | 0,6003 | 0,5999 | 0,5996 | 0,5991 | 0,5989 | 0,5987 | 0,5987 | 0,5987
0,34 - - - 0,6018 | 0,6009 | 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - 0,6026 | 0,6016 | 0,6012 | 0,6008 | 0,6000 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - 0,6035 | 0,6024 | 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - 0,6044 | 0,6031 | 0,6025 | 0,6020 | 0,6011 | 0,6007 | 0,6004 | 0,6004 | 0,6004
0,42 - - - - 0,6040 | 0,6033 | 0,6027 | 0,6017 | 0,6012 | 0,6009 | 0,6008 | 0,6008
0,44 - - - - 0,6048 | 0,6040 | 0,6034 | 0,6022 | 0,6017 | 0,6014 | 0,6013 | 0,6013
0,46 - - - - 0,6057 | 0,6049 | 0,6041 | 0,6028 | 0,6022 | 0,6019 | 0,6018 | 0,6018
0,48 - - - - 0,6067 | 0,6057 | 0,6049 | 0,6034 | 0,6027 | 0,6024 | 0,6023 | 0,6023
0,50 - - - - 0,6076 | 0,6065 | 0,6056 | 0,6040 | 0,6033 | 0,6029 | 0,6028 | 0,6028
0,51 - - - - 0,6081 | 0,6070 | 0,6060 | 0,6043 | 0,6035 | 0,6031 | 0,6030 | 0,6030
0,52 - - - - - 0,6074 | 0,6064 | 0,6046 | 0,6038 | 0,6033 | 0,6032 | 0,6032
0,53 - - - - - 0,6078 | 0,6068 | 0,6049 | 0,6040 | 0,6035 | 0,6035 | 0,6034
0,54 - - - - - 0,6082 | 0,6071 | 0,6052 | 0,6043 | 0,6038 | 0,6037 | 0,6036
0,55 - - - - - 0,6086 | 0,6075 | 0,6054 | 0,6045 | 0,6040 | 0,6039 | 0,6038
0,56 - - - - - 0,6090 | 0,6078 | 0,6057 | 0,6047 | 0,6041 | 0,6040 | 0,6040
0,57 - - - - - 0,6094 | 0,6082 | 0,6059 | 0,6049 | 0,6043 | 0,6042 | 0,6042
0,58 - - - - - 0,6098 | 0,6085 | 0,6061 | 0,6051 | 0,6044 | 0,6043 | 0,6043
0,59 - - - - - 0,6101 | 0,6088 | 0,6063 | 0,6052 | 0,6046 | 0,6045 | 0,6044
0,60 - - - - - 0,6105 | 0,6091 | 0,6065 | 0,6053 | 0,6047 | 0,6045 | 0,6045
0,61 - - - - - - 0,6093 | 0,6067 | 0,6054 | 0,6047 | 0,6046 | 0,6046
0,62 - - - - - - 0,6095 | 0,6068 | 0,6055 | 0,6048 | 0,6046 | 0,6046
0,63 - - - - - - 0,6097 | 0,6068 | 0,6055 | 0,6047 | 0,6046 | 0,6046
0,64 - - - - - - 0,6099 | 0,6069 | 0,6055 | 0,6047 | 0,6045 | 0,6045
0,65 - - - - - - 0,6100 | 0,6068 | 0,6054 | 0,6046 | 0,6044 | 0,6044
0,66 - - - - - - 0,6100 | 0,6068 | 0,6053 | 0,6044 | 0,6043 | 0,6042
0,67 - - - - - - 0,6100 | 0,6066 | 0,6051 | 0,6042 | 0,6040 | 0,6040
0,68 - - - - - - 0,6099 | 0,6064 | 0,6048 | 0,6039 | 0,6038 | 0,6037
0,69 - - - - - - 0,6098 | 0,6062 | 0,6045 | 0,6036 | 0,6034 | 0,6034
0,70 - - - - - 0,6096 | 0,6058 | 0,6041 | 0,6031 | 0,6029 | 0,6029
0,71 - - - - - - 0,6093 | 0,6054 | 0,6036 | 0,6026 | 0,6024 | 0,6024
0,72 - - - - - - 0,6089 | 0,6049 | 0,6030 | 0,6020 | 0,6018 | 0,6017
0,73 - - - - - - - 0,6043 | 0,6023 | 0,6012 | 0,6010 | 0,6010
0,74 - - - - - - - 0,6035 | 0,6015 | 0,6004 | 0,6002 | 0,6001
0,75 - - - - - - - 0,6027 | 0,6006 | 0,5994 | 0,5992 | 0,5992

HpI/IMeanne - HpI/IBe}_IeHHI)IC 3HA4YCHU HEC ITOAJIC)KAT TOYHOM HMHTCPIOJIALNHN. 9KCTpaHOJ'I$IIII/I$I HC JTOITYCKaCTCA.

Tabnuma A.7- Koadduuunentsr ucreuenus C s auadparM ¢ (HIaHIEBEIM 0TOOPOM TaBICHUS.
D =200 mm

B

Re

510° | 1:10* | 2:10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° [ 110° [ 1-107 | 1-10° |

o0




B

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©
0,20 - - 0,5979 | 0,5977 | 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5970 | 0,5969 | 0,5969
0,22 - - 0,5984 | 0,5981 | 0,5978 | 0,5977 | 0,5975 | 0,5973 | 0,5972 | 0,5972 | 0,5972 | 0,5972
0,24 - - 0,5990 | 0,5986 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5974 | 0,5974 | 0,5974
0,26 - - 0,5996 | 0,5991 | 0,5987 | 0,5985 | 0,5983 | 0,5980 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - - 0,6003 | 0,5997 | 0,5992 | 0,5989 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5980 | 0,5980
0,30 - - - 0,6003 | 0,5997 | 0,5994 | 0,5992 | 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5984
0,32 - - - 0,6010 | 0,6003 | 0,5999 | 0,5997 | 0,5991 | 0,5989 | 0,5987 | 0,5987 | 0,5987
0,34 - - - 0,6018 | 0,6009 | 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - - 0,6016 | 0,6012 | 0,6008 | 0,6001 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - - 0,6024 | 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - - 0,6031 | 0,6025 | 0,6020 | 0,6011 | 0,6007 | 0,6004 | 0,6004 | 0,6004
0,42 - - - - 0,6040 | 0,6033 | 0,6027 | 0,6016 | 0,6011 | 0,6009 | 0,6008 | 0,6008
0,44 - - - - 0,6048 | 0,6040 | 0,6034 | 0,6022 | 0,6017 | 0,6014 | 0,6013 | 0,6013
0,46 - - - - - 0,6048 | 0,6041 | 0,6028 | 0,6022 | 0,6018 | 0,6018 | 0,6018
0,48 - - - - - 0,6056 | 0,6048 | 0,6034 | 0,6027 | 0,6023 | 0,6022 | 0,6022
0,50 - - - - - 0,6065 | 0,6056 | 0,6040 | 0,6032 | 0,6028 | 0,6027 | 0,6027
0,51 - - - - - 0,6069 | 0,6059 | 0,6042 | 0,6034 | 0,6030 | 0,6029 | 0,6029
0,52 - - - - - 0,6073 | 0,6063 | 0,6045 | 0,6037 | 0,6032 | 0,6031 | 0,6031
0,53 - - - - - - 0,6067 | 0,6048 | 0,6039 | 0,6034 | 0,6033 | 0,6033
0,54 - - - - - - 0,6070 | 0,6050 | 0,6041 | 0,6036 | 0,6035 | 0,6035
0,55 - - - - - 0,6073 | 0,6053 | 0,6043 | 0,6038 | 0,6037 | 0,6037
0,56 - - - - - - 0,6077 | 0,6055 | 0,6045 | 0,6040 | 0,6039 | 0,6038
0,57 - - - - - - 0,6080 | 0,6057 | 0,6047 | 0,6041 | 0,6040 | 0,6040
0,58 - - - - - - 0,6083 | 0,6059 | 0,6048 | 0,6042 | 0,6041 | 0,6041
0,59 - - - - - - 0,6086 | 0,6061 | 0,6050 | 0,6043 | 0,6042 | 0,6042
0,60 - - - - - - 0,6088 | 0,6063 | 0,6051 | 0,6044 | 0,6043 | 0,6043
0,61 - - - - - - 0,6090 | 0,6064 | 0,6051 | 0,6044 | 0,6043 | 0,6043
0,62 - - - - - - 0,6092 | 0,6064 | 0,6052 | 0,6044 | 0,6043 | 0,6043
0,63 - - - - - - 0,6094 | 0,6065 | 0,6051 | 0,6044 | 0,6043 | 0,6042
0,64 - - - - - - - 0,6065 | 0,6051 | 0,6043 | 0,6042 | 0,6041
0,65 - - - - - - - 0,6064 | 0,6050 | 0,6041 | 0,6040 | 0,6040
0,66 - - - - - - - 0,6063 | 0,6048 | 0,6039 | 0,6038 | 0,6038
0,67 - - - - - - - 0,6061 | 0,6045 | 0,6037 | 0,6035 | 0,6035
0,68 - - - - - - - 0,6059 | 0,6042 | 0,6033 | 0,6032 | 0,6031
0,69 - - - - - - - 0,6055 | 0,6039 | 0,6029 | 0,6027 | 0,6027
0,70 - - - - - - 0,6051 | 0,6034 | 0,6024 | 0,6022 | 0,6022
0,71 - - - - - - - 0,6046 | 0,6028 | 0,6018 | 0,6016 | 0,6016
0,72 - - - - - - - 0,6040 | 0,6021 | 0,6011 | 0,6009 | 0,6009
0,73 - - - - - - - 0,6033 | 0,6014 | 0,6003 | 0,6001 | 0,6000
0,74 - - - - - - - 0,6025 | 0,6005 | 0,5993 | 0,5991 | 0,5991
0,75 - - - - - - - 0,6015 | 0,5994 | 0,5983 | 0,5981 | 0,5980

[Tpumeuanue - IlpuBegeHHbIC 3HAUCHHSI HE TOAJIC)KAT TOUHOW MHTEPIIOIIALINHI. DKCTPAIOJISINS HE JOIMYCKACTC .

Tabmuna A.8 - Koaddurmentsr ucreuenus C s auadparm ¢ ¢iaHIeBbIM 0TOOPOM JaBIICHUSL.

D =250 mm
Re

B 5.10° | 1.10* | 2.10* | 3.10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1.107 | 1-10° o
0,20 - - 0,5979 | 0,5977 | 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5970 | 0,5970 | 0,5969
0,22 - - 0,5984 | 0,5981 | 0,5978 | 0,5977 | 0,5976 | 0,5973 | 0,5972 | 0,5972 | 0,5972 | 0,5972
0,24 - - 0,5990 | 0,5986 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5975 | 0,5974 | 0,5974
0,26 - - - 0,5991 | 0,5987 | 0,5985 | 0,5983 | 0,5980 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - - - 0,5997 | 0,5992 | 0,5989 | 0,5987 | 0,5983 | 0,5981 | 0,5980 | 0,5980 | 0,5980
0,30 - - - 0,6003 | 0,5997 | 0,5994 | 0,5992 | 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5984
0,32 - - - - 0,6003 | 0,5999 | 0,5997 | 0,5991 | 0,5989 | 0,5987 | 0,5987 | 0,5987
0,34 - - - - 0,6009 | 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - - 0,6016 | 0,6012 | 0,6008 | 0,6001 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - - 0,6024 | 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - - - 0,6025 | 0,6020 | 0,6011 | 0,6006 | 0,6004 | 0,6004 | 0,6004




B

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® 0
0,42 - - - - - 0,6032 | 0,6027 | 0,6016 | 0,6011 | 0,6009 | 0,6008 | 0,6008
0,44 - - - - - 0,6040 | 0,6034 | 0,6022 | 0,6016 | 0,6013 | 0,6013 | 0,6013
0,46 - - - - - 0,6048 | 0,6041 | 0,6028 | 0,6022 | 0,6018 | 0,6017 | 0,6017
0,48 - - - - - - 0,6048 | 0,6033 | 0,6027 | 0,6023 | 0,6022 | 0,6022
0,50 - - - - - - 0,6055 | 0,6039 | 0,6032 | 0,6027 | 0,6027 | 0,6026
0,51 - - - - - - 0,6059 | 0,6042 | 0,6034 | 0,6029 | 0,6029 | 0,6029
0,52 - - - - - - 0,6062 | 0,6045 | 0,6036 | 0,6032 | 0,6031 | 0,6031
0,53 - - - - - - 0,6066 | 0,6047 | 0,6038 | 0,6034 | 0,6033 | 0,6033
0,54 - - - - - - 0,6069 | 0,6050 | 0,6041 | 0,6035 | 0,6035 | 0,6034
0,55 - - - - - - 0,6073 | 0,6052 | 0,6043 | 0,6037 | 0,6036 | 0,6036
0,56 - - - - - - 0,6076 | 0,6054 | 0,6044 | 0,6039 | 0,6038 | 0,6037
0,57 - - - - - - - 0,6056 | 0,6046 | 0,6040 | 0,6039 | 0,6039
0,58 - - - - - - - 0,6058 | 0,6047 | 0,6041 | 0,6040 | 0,6040
0,59 - - - - - - - 0,6060 | 0,6048 | 0,6042 | 0,6041 | 0,6041
0,60 - - - - - - - 0,6061 | 0,6049 | 0,6042 | 0,6041 | 0,6041
0,61 - - - - - - - 0,6062 | 0,6050 | 0,6043 | 0,6041 | 0,6041
0,62 - - - - - - - 0,6063 | 0,6050 | 0,6042 | 0,6041 | 0,6041
0,63 - - - - - - - 0,6063 | 0,6049 | 0,6042 | 0,6040 | 0,6040
0,64 - - - - - - - 0,6062 | 0,6048 | 0,6041 | 0,6039 | 0,6039
065 - - - - - - - 0,6061 | 0,6047 | 0,6039 | 0,6037 | 0,6037
0,66 - - - - - - - 0,6060 | 0,6045 | 0,6037 | 0,6035 | 0,6035
0,67 - - - - - - - 0,6058 | 0,6042 | 0,6034 | 0,6032 | 0,6032
0,68 - - - - - - - 0,6055 | 0,6039 | 0,6030 | 0,6028 | 0,6028
0,69 - - - - - - - 0,6051 | 0,6035 | 0,6025 | 0,6024 | 0,6023
0,70 - - - - - - - 0,6047 | 0,6029 | 0,6020 | 0,6018 | 0,6018
0,71 - - - - - - - 0,6041 | 0,6023 | 0,6013 | 0,6011 | 0,6011
0,72 - - - - - - - 0,6035 | 0,6016 | 0,6006 | 0,6004 | 0,6003
0,73 - - - - - - - 0,6027 | 0,6008 | 0,5997 | 0,5995 | 0,5995
0,74 - - - - - - - 0,6018 | 0,5998 | 0,5987 | 0,5985 | 0,5985
0,75 - - - - - - - 0,6008 | 0,5987 | 0,5976 | 0,5974 | 0,5973

[Tpumeuanue - IlpuBeeHHbIC 3HAUCHHSI HE MOAJISKAT TOUHOW MHTEPIIOJIALINI. DKCTPAIIOJISINS HE JOMYCKASTC .

Tabmuna A.9 - Koaddurmentsr ucreuenus C s auadparm ¢ ¢uiaHIeBbIM 0TOOPOM JaBICHUS.

D =375 mMm
Re

B 5.10° | 1-10* | 2-10* | 3-10* | 5-.10* | 7-10* | 1-10° | 3-10° | 1-10° | 1.10" | 1-10® ©
0,20 - - 0,5979 | 0,5977 | 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5970 | 0,5970 | 0,5970
0,22 - - - 0,5981 | 0,5978 | 0,5977 | 0,5976 | 0,5973 | 0,5973 | 0,5972 | 0,5972 | 0,5972
0,24 - - - 0,5986 | 0,5982 | 0,5980 | 0,5979 | 0,5976 | 0,5975 | 0,5975 | 0,5974 | 0,5974
0,26 - - - - 0,5987 | 0,5985 | 0,5983 | 0,5980 | 0,5978 | 0,5977 | 0,5977 | 0,5977
0,28 - - - - 0,5992 | 0,5989 | 0,5987 | 0,5983 | 0,5982 | 0,5981 | 0,5980 | 0,5980
0,30 - - - - 0,5997 | 0,5994 | 0,5992 | 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5984
0,32 - - - - 0,6003 | 0,6000 | 0,5997 | 0,5991 | 0,5989 | 0,5988 | 0,5987 | 0,5987
0,34 - - - - - 0,6005 | 0,6002 | 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - - - 0,6012 | 0,6008 | 0,6001 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - - - 0,6018 | 0,6014 | 0,6006 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - - - - 0,6020 | 0,6011 | 0,6006 | 0,6004 | 0,6004 | 0,6003
0,42 - - - - - - 0,6027 | 0,6016 | 0,6011 | 0,6009 | 0,6008 | 0,6008
0,44 - - - - - - 0,6033 | 0,6022 | 0,6016 | 0,6013 | 0,6013 | 0,6012
0,46 - - - - - - 0,6040 | 0,6027 | 0,6021 | 0,6018 | 0,6017 | 0,6017
0,48 - - - - - - - 0,6033 | 0,6026 | 0,6022 | 0,6022 | 0,6022
0,50 - - - - - - - 0,6038 | 0,6031 | 0,6027 | 0,6026 | 0,6026
0,51 - - - - - - - 0,6041 | 0,6033 | 0,6029 | 0,6028 | 0,6028
0,52 - - - - - - - 0,6044 | 0,6035 | 0,6031 | 0,6030 | 0,6030
0,53 - - - - - - - 0,6046 | 0,6038 | 0,6033 | 0,6032 | 0,6032
0,54 - - - - - - - 0,6049 | 0,6040 | 0,6034 | 0,6034 | 0,6033
0,55 - - - - - - - 0,6051 | 0,6041 | 0,6036 | 0,6035 | 0,6035
0,56 - - - - - - - 0,6053 | 0,6043 | 0,6037 | 0,6036 | 0,6036
0,57 - - - - - - - 0,6055 | 0,6044 | 0,6039 | 0,6038 | 0,6037




B

5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® ©
0,58 - - - - - - - 0,6056 | 0,6046 | 0,6039 | 0,6038 | 0,6038
0,59 - - - - - - - 0,6058 | 0,6046 | 0,6040 | 0,6039 | 0,6039
0,60 - - - - - - - 0,6059 | 0,6047 | 0,6040 | 0,6039 | 0,6039
0,61 - - - - - - - 0,6060 | 0,6047 | 0,6040 | 0,6039 | 0,6039
0,62 - - - - - - - 0,6060 | 0,6047 | 0,6040 | 0,6039 | 0,6038
0,63 - - - - - - - 0,6060 | 0,6046 | 0,6039 | 0,6038 | 0,6037
0,64 - - - - - - - 0,6059 | 0,6045 | 0,6037 | 0,6036 | 0,6036
0,65 - - - - - - - 0,6058 | 0,6043 | 0,6035 | 0,6034 | 0,6034
0,66 - - - - - - - 0,6056 | 0,6041 | 0,6033 | 0,6031 | 0,6031
0,67 - - - - - - - 0,6054 | 0,6038 | 0,6029 | 0,6028 | 0,6027
0,68 - - - - - - - 0,6050 | 0,6034 | 0,6025 | 0,6023 | 0,6023
0,69 - - - - - - - 0,6046 | 0,6029 | 0,6020 | 0,6018 | 0,6018
0,70 - - - - - - - 0,6041 | 0,6024 | 0,6014 | 0,6012 | 0,6012
0,71 - - - - - - - 0,6035 | 0,6017 | 0,6007 | 0,6005 | 0,6005
0,72 - - - - - - - 0,6028 | 0,6009 | 0,5999 | 0,5997 | 0,5997
0,73 - - - - - - - 0,6020 | 0,6000 | 0,5989 | 0,5987 | 0,5987
0,74 - - - - - - - 0,6010 | 0,5990 | 0,5979 | 0,5977 | 0,5976
0,75 - - - - - - - 0,5999 | 0,5978 | 0,5966 | 0,5964 | 0,5964

[Tpumeuanue - IlpuBeeHHbIC 3HAUCHHSI HE TOAJIS)KAT TOUHOW MHTEPIIOJIALINI. DKCTPAIOJISINS HE JOIMYCKACTC .

Tabmuna A.10 - Koadduuuents: ncredenust C st quadparm ¢ (iaHieBbIM 0TOOPOM JIaBIICHUSI.

D - 760 mm
Re

s 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-10” | 1-10® ©
0,20 - - - - 0,5974 | 0,5973 | 0,5972 | 0,5971 | 0,5970 | 0,5970 | 0,5970 | 0,5970
0,22 - - - - 0,5978 | 0,5977 | 0,5976 | 0,5974 | 0,5973 | 0,5972 | 0,5972 | 0,5972
0,24 - - - - - 0,5981 | 0,5979 | 0,5977 | 0,5975 | 0,5975 | 0,5975 | 0,5975
0,26 - - - - - 0,5985 | 0,5983 | 0,5980 | 0,5978 | 0,5978 | 0,5977 | 0,5977
0,28 - - - - - - 0,5987 | 0,5983 | 0,5982 | 0,5981 | 0,5980 | 0,5980
0,30 - - - - - - 0,5992 | 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5984
0,32 - - - - - - 0,5997 | 0,5991 | 0,5989 | 0,5988 | 0,5987 | 0,5987
0,34 - - - - - - - 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - - - - - 0,6001 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - - - - - 0,6005 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - - - - - 0,6011 | 0,6006 | 0,6004 | 0,6004 | 0,6003
0,42 - - - - - - - 0,6016 | 0,6011 | 0,6008 | 0,6008 | 0,6008
0,44 - - - - - - - 0,6021 | 0,6016 | 0,6013 | 0,6012 | 0,6012
0,46 - - - - - - - 0,6027 | 0,6021 | 0,6017 | 0,6017 | 0,6017
0,48 - - - - - - - 0,6032 | 0,6026 | 0,6022 | 0,6021 | 0,6021
0,50 - - - - - - - 0,6038 | 0,6030 | 0,6026 | 0,6025 | 0,6025
0,51 - - - - - - - 0,6040 | 0,6033 | 0,6028 | 0,6027 | 0,6027
0,52 - - - - - - - 0,6043 | 0,6035 | 0,6030 | 0,6029 | 0,6029
0,53 - - - - - - - 0,6045 | 0,6037 | 0,6032 | 0,6031 | 0,6031
0,54 - - - - - - - 0,6048 | 0,6038 | 0,6033 | 0,6032 | 0,6032
0,55 - - - - - - - 0,6050 | 0,6040 | 0,6035 | 0,6034 | 0,6034
0,56 - - - - - - - - 0,6042 | 0,6036 | 0,6035 | 0,6035
0,57 - - - - - - - - 0,6043 | 0,6037 | 0,6036 | 0,6036
0,58 - - - - - - - - 0,6044 | 0,6038 | 0,6037 | 0,6036
0,59 - - - - - - - - 0,6045 | 0,6038 | 0,6037 | 0,6037
0,60 - - - - - - - - 0,6045 | 0,6038 | 0,6037 | 0,6037
0,61 - - - - - - - - 0,6045 | 0,6038 | 0,6037 | 0,6036
0,62 - - - - - - - - 0,6044 | 0,6037 | 0,6036 | 0,6036
0,63 - - - - - - - - 0,6044 | 0,6036 | 0,6035 | 0,6034
0,64 - - - - - - - - 0,6042 | 0,6034 | 0,6033 | 0,6033
0,65 - - - - - - - - 0,6040 | 0,6032 | 0,6030 | 0,6030
0,66 - - - - - - - - 0,6037 | 0,6029 | 0,6027 | 0,6027
0,67 - - - - - - - - 0,6034 | 0,6025 | 0,6023 | 0,6023
0,68 - - - - - - - - 0,6029 | 0,6020 | 0,6019 | 0,6018
0,69 - - - - - - - - 0,6024 | 0,6015 | 0,6013 | 0,6013




B 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-10® o
0,70 - - - - - - 0,6018 | 0,6008 | 0,6006 | 0,6006
0,71 - - - - - - - 0,6011 | 0,6001 | 0,5999 | 0,5998
0,72 - - - - - - - 0,6002 | 0,5992 | 0,5990 | 0,5989
0,73 - - - - - - - 0,5992 | 0,5982 | 0,5980 | 0,5979
0,74 - - - - - - - 0,5981 | 0,5970 | 0,5968 | 0,5968
0,75 - - - - - - - 0,5969 | 0,5957 | 0,5955 | 0,5954

[Tpumeuanue - IlpuBegeHHbIC 3HAUCHHSI HE MTOAJISIKAT TOYHOW MHTEPIOIIALINHN. DKCTPAIIOJISINS HE JOMYCKASTCS.

Tabmuna A.11 - Koadduuments: ncredenust C st quadparm ¢ (iaHIieBbIM 0TOOPOM JIaBIICHUSI.

D = 1000 mm
Re

B 5.10° | 1-10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-10” | 1-10® o
0,20 - - - - 0,5973 | 0,5973 | 0,5971 | 0,5970 | 0,5970 | 0,5970 | 0,5970
0,22 - - - - 0,5977 | 0,5976 | 0,5974 | 0,5973 | 0,5972 | 0,5972 | 0,5972
0,24 - - - - - 0,5979 | 0,5977 | 0,5975 | 0,5975 | 0,5975 | 0,5975
0,26 - - - - - 0,5983 | 0,5980 | 0,5978 | 0,5978 | 0,5977 | 0,5977
0,28 - - - - - 0,5987 | 0,5983 | 0,5982 | 0,5981 | 0,5980 | 0,5980
0,30 - - - - - - 0,5987 | 0,5985 | 0,5984 | 0,5984 | 0,5984
0,32 - - - - - - 0,5991 | 0,5989 | 0,5988 | 0,5987 | 0,5987
0,34 - - - - - - 0,5996 | 0,5993 | 0,5991 | 0,5991 | 0,5991
0,36 - - - - - - 0,6001 | 0,5997 | 0,5995 | 0,5995 | 0,5995
0,38 - - - - - - 0,6005 | 0,6002 | 0,6000 | 0,5999 | 0,5999
0,40 - - - - - - 0,6011 | 0,6006 | 0,6004 | 0,6003 | 0,6003
0,42 - - - - - - 0,6016 | 0,6011 | 0,6008 | 0,6008 | 0,6008
0,44 - - - - - - 0,6021 | 0,6016 | 0,6013 | 0,6012 | 0,6012
0,46 - - - - - - 0,6027 | 0,6021 | 0,6017 | 0,6017 | 0,6017
0,48 - - - - - - 0,6032 | 0,6026 | 0,6022 | 0,6021 | 0,6021
0,50 - - - - - - 0,6038 | 0,6030 | 0,6026 | 0,6025 | 0,6025
0,51 - - - - - - - 0,6032 | 0,6028 | 0,6027 | 0,6027
0,52 - - - - - - - 0,6034 | 0,6030 | 0,6029 | 0,6029
0,53 - - - - - - - 0,6036 | 0,6032 | 0,6031 | 0,6030
0,54 - - - - - - - 0,6038 | 0,6033 | 0,6032 | 0,6032
0,55 - - - - - - - 0,6040 | 0,6035 | 0,6034 | 0,6033
0,56 - - - - - - - 0,6041 | 0,6036 | 0,6035 | 0,6035
0,57 - - - - - - - 0,6043 | 0,6037 | 0,6036 | 0,6035
0,58 - - - - - - - 0,6044 | 0,6037 | 0,6036 | 0,6036
0,59 - - - - - - - 0,6044 | 0,6038 | 0,6037 | 0,6036
0,60 - - - - - - - 0,6044 | 0,6038 | 0,6037 | 0,6036
0,61 - - - - - - - 0,6044 | 0,6037 | 0,6036 | 0,6036
0,62 - - - - - - - 0,6044 | 0,6037 | 0,6035 | 0,6035
0,63 - - - - - - - 0,6043 | 0,6035 | 0,6034 | 0,6034
0,64 - - - - - - - 0,6041 | 0,6033 | 0,6032 | 0,6032
0,65 - - - - - - - 0,6039 | 0,6031 | 0,6030 | 0,6029
0,66 - - - - - - - 0,6036 | 0,6028 | 0,6026 | 0,6026
0,67 - - - - - - - 0,6033 | 0,6024 | 0,6022 | 0,6022
0,68 - - - - - - - 0,6028 | 0,6019 | 0,6018 | 0,6017
0,69 - - - - - - - 0,6023 | 0,6014 | 0,6012 | 0,6011
0,70 - - - - - - - 0,6017 | 0,6007 | 0,6005 | 0,6005
0,71 - - - - - - - 0,6009 | 0,5999 | 0,5997 | 0,5997
0,72 - - - - - - - 0,6001 | 0,5990 | 0,5988 | 0,5988
0,73 - - - - - - - 0,5991 | 0,5980 | 0,5978 | 0,5977
0,74 - - - - - - - 0,5979 | 0,5968 | 0,5966 | 0,5966
0,75 - - - - - - - 0,5966 | 0,5955 | 0,5953 | 0,5952

HpI/IMe‘IaHI/IC - HpI/IBe}_IeHHI)IC 3HA4YCHU HEC ITOAJICKAT TOYHOU HWHTCPIIOJIALINHN. 9KCTpaHOJ'I$IIII/I$I HC JOITYCKAaCTCA.

Tabnuna A.12- Kosdoumments: ucrewenus C mst conen MCA 1932

B

Re

2-10*

| 310

5.10*

7.10*

1-10° 3-10° 1-10°

2-10°

1-107




Re

B 2-10* 3-10* 5-10* 7-10* 1-10° 3-10° 1-10° 2-10° 1-10’
0,30 - - - 0,9855 0,9865 0,9878 0,9882 0,9883 0,9884
0,32 - - - 0,9847 0,9858 0,9873 0,9877 0,9878 0,9879
0,34 - - - 0,9838 0,9850 0,9866 0,9871 0,9872 0,9873
0,36 - - - 0,9828 0,9840 0,9859 0,9864 0,9865 0,9866
0,38 - - - 0,9816 0,9830 0,9849 0,9855 0,9856 0,9857
0,40 - - - 0,9803 0,9818 0,9839 0,9845 0,9846 0,9847
0,42 - - - 0,9789 0,9805 0,9827 0,9833 0,9834 0,9835
0,44 | 09616 0,9692 0,9750 0,9773 0,9789 0,9813 0,9820 0,9821 0,9822
0,45 | 0,9604 0,9682 0,9741 0,9764 0,9781 0,9805 0,9812 0,9813 0,9814
0,46 | 0,9592 0,9672 0,9731 0,9755 0,9773 0,9797 0,9804 0,9805 0,9806
0,47 | 0,9579 0,9661 0,9722 0,9746 0,9763 0,9788 0,9795 0,9797 0,9797
0,48 | 0,9567 0,9650 0,9711 0,9736 0,9754 0,9779 0,9786 0,9787 0,9788
0,49 | 0,9554 0,9638 0,9700 0,9726 0,9743 0,9769 0,9776 0,9777 0,9778
0,50 | 0,9542 0,9626 0,9689 0,9715 0,9733 0,9758 0,9766 0,9767 0,9768
0,51 | 0,9529 0,9614 0,9678 0,9703 0,9721 0,9747 0,9754 0,9756 0,9757
0,52 | 0,9516 0,9602 0,9665 0,9691 0,9709 0,9735 0,9743 0,9744 0,9745
0,53 | 0,9503 0,9589 0,9653 0,9678 0,9696 0,9722 0,9730 0,9731 0,9732
0,54 | 0,9490 0,9576 0,9639 0,9665 0,9683 0,9709 0,9717 0,9718 0,9719
0,55 | 0,9477 0,9562 0,9626 0,9651 0,9669 0,9695 0,9702 0,9704 0,9705
0,56 | 0,9464 0,9548 0,9611 0,9637 0,9655 0,9680 0,9688 0,9689 0,9690
0,57 | 09451 0,9534 0,9596 0,9621 0,9639 0,9664 0,9672 0,9673 0,9674
0,58 | 0,9438 0,9520 0,9581 0,9606 0,9623 0,9648 0,9655 0,9656 0,9657
0,59 | 0,9424 0,9505 0,9565 0,9589 0,9606 0,9630 0,9638 0,9639 0,9640
0,60 | 0,9411 0,9490 0,9548 0,9572 0,9588 0,9612 0,9619 0,9620 0,9621
0,61 | 0,9398 0,9474 0,9531 0,9554 0,9570 0,9593 0,9600 0,9601 0,9602
0,62 | 0,9385 0,9458 0,9513 0,9535 0,9550 0,9573 0,9579 0,9580 0,9581
0,63 | 0,9371 0,9442 0,9494 0,9515 0,9530 0,9551 0,9558 0,9559 0,9560
0,64 | 0,9358 0,9425 0,9475 0,9495 0,9509 0,9529 0,9535 0,9536 0,9537
0,65 | 09345 0,9408 0,9455 0,9473 0,9487 0,9506 0,9511 0,9512 0,9513
0,66 | 09332 0,9390 0,9434 0,9451 0,9464 0,9481 0,9487 0,9487 0,9488
0,67 | 09319 0,9372 0,9412 0,9428 0,9440 0,9458 0,9460 0,9461 0,9462
0,68 | 0,9306 0,9354 0,9390 0,9404 0,9414 0,9429 0,9433 0,9434 0,9435
0,69 | 0,9293 0,9335 0,9367 0,9379 0,9388 0,9401 0,9405 0,9405 0,9406
0,70 | 0,9280 0,9316 0,9343 0,9353 0,9361 0,9372 0,9375 0,9375 0,9376
0,71 | 0,9268 0,9296 0,9318 0,9326 0,9332 0,9341 0,9344 0,9344 0,9344
0,72 | 0,9255 0,9276 0,9292 0,9298 0,9303 0,9309 0,9311 0,9311 0,9312
0,73 | 0,9243 0,9256 0,9265 0,9269 0,9272 0,9276 0,9277 0,9277 0,9278
0,74 | 0,9231 0,9235 0,9238 0,9239 0,9240 0,9241 0,9242 0,9242 0,9242
0,75 | 0,9219 0,9213 0,9209 0,9208 0,9207 0,9205 0,9205 0,9205 0,9205
0,76 | 0,9207 0,9192 0,9180 0,9176 0,9172 0,9168 0,9166 0,9166 0,9166
0,77 | 09195 0,9169 0,9150 0,9142 0,9136 0,9128 0,9126 0,9126 0,9125
0,78 | 09184 0,9147 0,9118 0,9107 0,9099 0,9066 0,9084 0,9084 0,9083
0,79 | 09173 0,9123 0,9086 0,9071 0,9060 0,9045 0,9041 0,9040 0,9040
0,80 | 09162 0,9100 0,9053 0,9034 0,9020 0,9001 0,8996 0,8995 0,8994

IIpumeuanue - [IpuBeneHHbIE 3HAUYCHNS HE MOJUIEKAT TOUHON MHTEPIONIALUHN. DKCTPAIOIALHUS HE TOITyCKaeTCs.
Jlonyckaercs 3Hauenns C. IPUPABHUBATH K 3HauenusM C npu Re = 1-107

Tabmuna A.13- Koagouunentst ncreuenns: C st conen Benrypu

B c B c s c s c B c
0316 | 09847 | 0400 | 09826 | 0500 | 0,9771 | 0,600 | 0,9661 | 0,700 | 0,9464
0410 | 09823 | 0510 | 09763 | 0610 | 09646 | 0,710 | 0,9438
0320 | 09846 | 0420 | 09818 | 0520 | 09755 | 0,620 | 09630 | 0,720 | 09411
0330 | 09845 | 0430 | 09814 | 0530 | 09745 | 0,630 | 09613 | 0,730 | 0,9382
0340 | 09843 | 0440 | 09809 | 0,540 | 09736 | 0,640 | 09595 | 0,740 | 0,9352
0350 | 09841 | 0450 | 09804 | 0,550 | 09725 | 0,650 | 09576 | 0,750 | 0,9321
0360 | 09838 | 0460 | 09798 | 0,560 | 09714 | 0,660 | 009556 | 0,760 | 0,9288
0370 | 0,836 | 0470 | 09792 | 0570 | 09702 | 0,670 | 09535 | 0,770 | 0,9253
0380 | 09833 | 0480 | 09786 | 0,580 | 09689 | 0,680 | 0,9512
0390 | 09830 | 049 | 09779 | 0590 | 09676 | 0,690 | 09489 | 0,775 | 0,9236




p | ¢ | p | ¢ | p | ¢ | p | c | p | ¢

HpI/IMeanI/IC - HpI/IBe}_IeHHI)IC 3HA4YCHUS HEC ITOAJIC)KAT TOYHOU HUHTCPIOJIALNHN. 9KCTpaHOJ'I$IIII/I$I HC JOITYCKACTCA.

Tabmuna A.14 - KosddumenTs! pacimpenus & it nuadparm

1-Apip

4
P s 098 | 09 | 094 | 09 | 09 | 08 | 08 | 075

k=12

0,000 0,000 0,993 0,986 0,980 0,973 0,966 0,949 0,932 0,915
0,562 0,100 0,993 0,985 0,978 0,970 0,963 0,914 0,926 0,907
0,669 0,200 0,992 0,984 0,976 0,968 0,960 0,940 0,920 0,900
0,740 0,300 0,991 0,983 0,974 0,966 0,957 0,936 0,914 0,893
0,750 0,316 0,991 0,983 0,974 0,965 0,957 0,935 0,913 0,892

k=13

0,000 0,000 0,994 0,987 0,981 0,975 0,968 0,953 0,937 0,921
0,562 0,100 0,993 0,986 0,979 0,973 0,966 0,949 0,932 0,914
0,669 0,200 0,993 0,985 0,978 0,970 0,963 0,945 0,926 0,908
0,740 0,300 0,992 0,984 0,976 0,968 0,960 0,941 0,921 0,901
0,750 0,316 0,992 0,984 0,976 0,968 0,960 0,940 0,920 0,900

k=14

0,000 0,000 0,994 0,988 0,982 0,977 0,971 0,956 0,941 0,927
0,562 0,100 0,994 0,987 0,981 0,975 0,968 0,952 0,936 0,921
0,669 0,200 0,993 0,986 0,979 0,973 0,966 0,949 0,931 0,914
0,740 0,300 0,993 0,985 0,978 0,971 0,963 0,945 0,926 0,908
0,750 0,316 0,993 0,985 0,978 0,970 0,963 0,944 0,926 0,907

k=1,66

0,000 0,000 0,995 0,990 0,985 0,980 0,975 0,963 0,951 0,938
0,562 0,100 0,995 0,989 0,984 0,979 0,973 0,960 0,946 0,933
0,669 0,200 0,994 0,988 0,983 0,977 0,971 0,957 0,942 0,928
0,740 0,300 0,994 0,988 0,981 0,975 0,969 0,953 0,938 0,922
0,750 0,316 0,994 0,987 0,981 0,975 0,969 0,953 0,937 0,922

HpI/IMeanI/IC - HpI/IBe}_IeHHI)IC 3HA4YCHUS HEC IMOAJIC)KAT TOYHOU HUHTCPIIOJIALINHN. 9KCTpaHOJ'I$IIII/I$I HC JOITYCKACTCA.

Tabmuna A.15 - Koaddumments! pactmpenus ¢ s conen MCA 1932, conen Benrypu u 1py6 Bentypu

g | A L= 2pp
1,00 | 098 | 09 | 094 | 09 | 09 | 08 | 08 | 075

k=12

0,000 0,000 1,000 0,987 0,975 0,962 0,949 0,936 0,903 0,869 0,834
0,562 0,100 1,000 0,986 0,971 0,957 0,942 0,928 0,891 0,854 0,817
0,669 0,200 1,000 0,983 0,967 0,950 0,934 0,918 0,877 0,837 0,797
0,740 0,300 1,000 0,981 0,961 0,942 0,924 0,905 0,860 0,816 0,773
0,795 0,400 1,000 0,977 0,954 0,932 0,911 0,890 0,839 0,791 0,745
0,800 0,410 1,000 0,976 0,953 0,931 0,909 0,888 0,837 0,788 0,742

k=13

0,000 0,000 1,000 0,988 0,977 0,965 0,953 0,941 0,910 0,878 0,846
0,562 0,100 1,000 0,987 0,973 0,960 0,947 0,933 0,899 0,864 0,829
0,669 0,200 1,000 0,985 0,969 0,954 0,939 0,924 0,886 0,848 0,810
0,740 0,300 1,000 0,982 0,964 0,947 0,929 0,912 0,870 0,828 0,787
0,795 0,400 1,000 0,978 0,957 0,937 0,917 0,897 0,850 0,804 0,760
0,800 0,410 1,000 0,978 0,957 0,936 0,915 0,895 0,847 0,801 0,757

k=14

0,000 0,000 1,000 0,989 0,978 0,967 0,956 0,945 0,916 0,886 0,856
0,562 0,100 1,000 0,988 0,975 0,963 0,950 0,938 0,906 0,873 0,840
0,669 0,200 1,000 0,986 0,971 0,957 0,943 0,929 0,893 0,858 0,822
0,740 0,300 1,000 0,983 0,967 0,950 0,934 0,918 0,878 0,839 0,800
0,795 0,400 1,000 0,980 0,960 0,941 0,922 0,904 0,859 0,815 0,773
0,800 0,410 1,000 0,980 0,960 0,940 0,921 0,902 0,857 0,813 0,770

k=1,66

0,000 0,000 1,000 0,991 0,982 0,972 0,963 0,953 0,929 0,903 0,877
0,562 0,100 1,000 0,990 0,979 0,969 0,958 0,947 0,920 0,892 0,863




B Vs L-Aplp

1,00 0,98 0,96 0,94 0,92 0,90 0,85 0,80 0,75

0,669 0,200 1,000 0,988 0,976 0,964 0,952 0,939 0,909 0,878 0,846
0,740 0,300 1,000 0,986 0,972 0,958 0,944 0,930 0,895 0,861 0,826
0,795 0,400 1,000 0,983 0,966 0,950 0,934 0,918 0,878 0,840 0,802
0,800 0,410 1,000 0,983 0,966 0,949 0,932 0,916 0,876 0,837 0,799

[Tpumeuanue - [lpuBegeHHBIC 3HAUCHSI HE TIOAJIIKAT TOYHOW MHTEPIIOIIIINHI. DKCTPAIIOIISIHS HE JOTYCKACTCS.

IIPUJIO)KEHUE b
(obs3amensroe)

9KBUBAJIEHTHAS HIEPOXOBATOCTbDb TPYBOIIPOBOJOB
B kauecTBe CHIpaBOYHBIX JAHHBIX 00 ASKBHBAJIEHTHOW IIEPOXOBATOCTH TPYOOIPOBOJOB, M3TOTOBJIEHHBIX W3

Pa3UYHBIX MATEPUANIOB U IKCILTYATUPYEMBIX B Pa3IMYHBIX YCIOBHUSIX, MCIOJB3YIOT 3HAYCHHS, HMPUBEICHHBIC B
Tabmune b.1.

Tabmuma bB.1 - 3HaueHWs SKBUBAIEHTHON IIEPOXOBATOCTH BHYTPEHHEH IOBEPXHOCTH  Pa3IMYIHBIX
TpyOOIPOBOIOB
Marepuan CocrosiHie BHYTPEHHEH OBEPXHOCTH TPyOOIIpoBoa Ry, MM
iITiTIZI}gj,CB;/IIe{:ze(;, ATOMHHHH, TUIACTMACCBL |7 — <0,03
Hogas 6ecmioBHas:
- XOJIOJHOTSIHYTast <0,03
- TOpSTYETSIHY Tast <0,1
- IpOKaTHas <0,1
Hogsas cBapHas <0,1
C HEe3HAUYUTETBHBIM HAJICTOM P)KaBUHHEL <0,2
Cranp PxaBas <0,3
butymMunupoBaHHasi:
- HOBas < 0,05
- OBIBIIIAS B SKCILTyaTaIlH <0,2
OuuHKOBaHHAs:
- HOBas <0,15
- OBIBILAs B DKCILTyaTallnu 0,18
Hogas 0,25
Yyryn PxaBas <1,2
C HaKuUIIbIO <1,5
ButymuHupoBaHHas, HOBast <0,05
AcBoLemenT OO6nuIoBaHHAas U HEOOIMIIOBAHHAS, HOBas <0,03
HeoOmuioBanHast, B OOBIYHOM COCTOSIHHH 0,05

Ecnu Bu3yanbHbIi ocMOTp BHyTpeHHEH noBepxHoctu T HeBo3MoOKeH, BoIOMpatoT n3 Tadbmuusl b.1 Hanbobiee
3Ha4YeHHeE R, A5l IPUMEHEMbIX MaTepHaia TPyOOnpoBOJia U TEXHOJIOTUH €r0 U3TOTOBJICHHS.

IIPUJIO)KEHHUE B
(obs3amenvroe)

JOIIOJHUTEJIBHBIE CBEJEHUSA

B.1 OnpeneseHue fuaMmeTpoB U3MEPUTEIbHOT0 TPYOONIPOBOAA M CYKAIOLIMX YCTPOMCTB NPH CTAHAAPTHOM
u pabodeii TeMnepaTtypax
B.1.1 Pesynbrar usmepenuit nuamerpa UT, BHITOJHEHHBIX B COOTBETCTBUU € 7.5.1, mpuBOIAT K Temnepatype 20
°C mo dopmyie
D20:D/[1+7/(t,4-20)]:D/KT’ (B.1)
TAe ¢, - TEMIIEpaTypa OKpYXKarolLlel cpeasl Bo BpeMs usMepenus D, °C;

K T’ - TIOTPaBOYHBIN KO3 GUIIEHT Ha u3MeHeHne nuamerpa UT, Be3BaHHOE OTKIIOHEHHEM ¢, 0T 20 °C.




Huamerp UT npu n3MepeHun pacxoa ONpeAessioT mo Gopmyie
D =Dy [l +y(t-20)] = Dy K- (B.2)
rae K, - monpaBo4HbIi KodpdunueHT Ha n3MeHeHue nuamerpa UT, BezBarHOE oTKIIOHEHHEM ¢ 0T 20 °C.
B.1.2 Pesynprar m3mepenuii nquamerpa orBepctus CVY, mosrydeHHBIH B cooTBeTCTBHHU C 8.1.7.2, mMpHUBOAAT K
temnepatype 20 °C o ¢popmyie
dyy=d/ [l + y(t,-20)] =d/K(’). (B.3)

rae K(; - TIONPaBOYHBIN KOG PHUIUECHT Ha U3MeHeHHe quamerpa orBepcTrs CY, BHI3BaHHOE OTKJIOHEHUEM f,; OT

20 °C.
Huametp orBepctust CY mpu U3MEpEeHUIX pacxoa ONpeaeisioT mo Gopmye
d:dzo [1 + y(t-ZO)] :dzoKo (B4)
riae K, - monpaBouHbIi k03 ummeHT Ha u3MeHeHue auamerpa orsepctust CY, BRI3BaHHOE OTKJIOHEHHEM ¢ OT 20
°C
B.1.3 3Hauenus: TtemmepaTypHOro koddduiMeHTa JIMHEHHOTO PpACIIMPEHUs] Pa3IMYHBIX MAaTEPUAIOB IS
HIMPOKOTO JIMaria3oHa TEMIIEPATyp MOTYT ObITh pacCYHMTaHBbI ¢ norpeHocThio 10 % 1o gopmye

y=10"[a, +107°th, -10°¢’c,], (B.5)

rie a,, b, ¢, - MOCTOSHHBIE KOA(PPHUIUESHTH B COOTBETCTBYIOIMX UM JIMANa30HAX TEMIIEPATyp, IPHUBE/ICHHBIC B
tabmmue B.1. (Tabnuma coctasnena mo nanasiM BHUI CMBD).

Y Beepocceniickuii HaydHO-HCCIE0BATENLCKHIT IEHTP CTAHAAPTU3AIMH, HHOOPMALHH U CepTU(GHKALINH CHIPbS,
MmarepuaioB u BemecTs ['occranmapra Pocenm.

Tabnuna B.1- 3Hauenust koadduiuenToB dpopmyssl (B.S) ams remnepatyp ot munyc 200 mo miroc 700 °C

Mapka cranu a. b, Ce Mapka crayiu a. b, Ce

8 10,9 7,7 2,4 [12MX 11,3 3,8 0,0
10 10,8 9,0 42  [12X1MOD 10,0 9,6 6,0
15 11,1 7,9 3,9 |12X17 9,4 7,4 6,0
15M 10,7 13,0 13,0 [12X18HI9T 15,6 8,3 6,5
16M 11,1 8,4 3,7 |12X18H10T 15,6 8,3 6,5
20 11,1 7,7 34 [14X17H2 9,4 7,5 7,8
20M 10,7 13,0 13,0 [15XMA 11,1 8,5 5,2
25 12,2 0,0 0,0 [ISXIM1D 10,4 8,1 4.4
30 10,2 10,4 5,6 [15X5M 10,1 2,7 0,0
35 10,2 10,4 5,6 [15X12EHM® 9,81 3,0 0,0
X6CM 10,1 2,7 0,0 [17X18H9 15,7 5,7 0,0
X7CM 10,1 2,7 0,0 |20X23H13 15,5 1,7 0,0
36X18H25C2 12,0 10,0 5,4

[Tpumeuanue - 3Hadenus K03 durmenToB i cranu Mapku 12MX mpusenens! s Temnepatyp ot 0 go 100 °C.

B.2 Tunbl MeCTHBIX CONPOTHUBJIEHU

B.2.1 Koneno

B.2.1.1 KoneHo - u3ru6 tpyOOmnpoBoia paBHOTO CEUYCHUS B OJHOM IUIOCKOCTH O] YIJIOM I, paBHbIM 90° -175°
(pucynok B.1, a). Ilpu yrne y, paaom 175° - 180°, koneHO Kak MECTHOE COIIPOTHBIIEHHE MOKHO HE TIPUHUMATh BO
BHUMaHHE TIPH OIIpeIeTICHUH JIIMHBI IpsiMoro ydactka UT.

B.2.1.2 I'pynma xojieH B OIHOW IUIOCKOCTH - JBa HJIM OOJiee KOJICH, OCH KOTOPBIX PACIIOJIOKCHBI B OJHOM
TUTOCKOCTH (pUCYHOK B.1, 6-11), ClIeIyrONIX HETIOCPEACTBEHHO OJIMH 32 IPYTHM Ha PACCTOSHHH, HE MPEBBIIIAIONIEM
14D.

B.2.1.3 I'pynma xoJieH B pa3HbIX INIOCKOCTSIX - IBA FIIH 00Jiee KOJICH, OCH KOTOPHIX PACHOJIOKEHBI B INIOCKOCTSIX,
MepeceKaromuXcs o YyIIIoM MeHee 175° m clieaylomux HEemoCpeACTBEHHO OIWH 3a APYTUM Ha PAacCTOSHUH, HE
npesbimaromeM 14D (pucynok B.1, e, x).

B.2.1.4 I'pannmeit Mmexxay KoyieHOM (TPYIION KoieH) U mpsMbIM ydactkoM WT cumraior cedeHue, B KOTOPOM
n3rub TpyOONIpOBOIa MEPEXOIUT B MIPSIMOIT YIACTOK.

B.2.1.5 Ecnu paccTosiHIE MEXTy KOJEHaMHU WJIHM IPyNIaMHU KOJEH MpeBsimaeT 14 D, To Kaxaoe U3 KOJeH WIn
Ka)KIYIO TPYIITy KOJISH CUUTAIOT KaK OJTHO MECTHOE COIIPOTHBIICHHE.

Ecnmu paccrosiHre MeXIy KOJICHAMH WIM TPYIIaMH KoJieH He O0osee 14 D To Bce KOJICHAa OOBEIUHSIOT B OJTHO
MECTHOE COIIPOTHBIICHHE.

B.2.1.6 BayTpeHHwmii paguyc u3ruda KoJeH JIOJKCH ObITh HE MEHEE pajnyca TpyOomnpoBoia.

B.2.2 Tpoitnux

B.2.2.1 Tpoitauk-gerans TpyOOmMpoBONa, MpeOHA3HAYCHHAS I COSAWHEHHWS OCHOBHBIX IPSIMOJNMHEHHBIX
3BEHBEB TPYO, OCH KOTOPBIX JISKAT B OIHOM IUIOCKOCTH (pUCYHOK B.1, 3-H).




B.2.2.2 JInuHBI IpAMBIX YYaCTKOB U TPOMHMKA C OJHUM 3ariIylIeHHBIM TpyOorpoBoaoM (pucyHok B.1, 3, )
OTIPEIETISIIOT KaK JUIsl KOJIEHA.

CooTHolIIeHHe THaMeTpoB AJIs TPOHHUKA (PUCYHOK B.1, 3) TOKHO yIOBIETBOPSTH YCIOBUIO

D,< 1,1 Dy,

rie D, - HauboIbIINK U3 JUaMeTPOB TPyOONPOBOJIOB TPOMHHUKA,;

D/ - HaMMEHbIIUH U3 TMaMeTPOB TPYOOIPOBOIOB TPOWHHKA.

CooTHOIIEHNE TUaMETPOB JUIsl TPOHHKKA (PUCYHOK B.1, 1) TOIKHO yIOBIETBOPSATDH YCIOBHIO

1,1 D,>2D, 0,132 D,,

rze D, - tnaMeTp U3MepUTEIbHOr0 TPYOOIpOBOIa TPOMHUKA,

D, - nnaMeTp 3ariryneHHoro Tpy0OornpoBoa TpOHHHKA.

Ecmu mmamerp D, Tpoiinuka (pucyHok B.1, m) menee 0,13D,, To naHHBI TPOWHHMK HE SIBISETCS MECTHBIM
COIPOTHBIICHHEM.

B.2.2.3 JInvHBI IPAMBIX YYACTKOB IJISi TPOHHUKOB C HANPABICHUSMH ITOTOKOB, TTOKa3aHHBIMU Ha pUCYHKe B.1,
K, JI, OTIPEIEISIIOT KaK JUIS Pa3BETBIISIOIUXCS TOTOKOB.

B.2.2.4 JInvHBI IpAMBIX YYaCTKOB JJIi TPOHHHUKOB C HANPABICHUSMH ITOTOKOB, TOKa3aHHBIMU Ha pUCyHKe B.1,
M, H, OTIPEIEISIIOT KaK JUIs CMEIINBAIOIIMXCSI TOTOKOB.

B.2.2.5 Tlpu ompeneneHuu JUIMHBI IPSAMOTO ydacTKa Mepe] TPOMHUKOM WM 32 HUM PAcCTOSIHUE M3MEpSIOT OT
TOYKH IepecedeHus oceil TpyOoIpoBOIOB.

B.2.2.6 Ecau paccrosHue Mexay TpOWHHUKaMH, OTHOCAIIMMUCS K Pa3BETBIIOMIMMCS ITOTOKaM, HE IPEBBIIIAeT
5D, To Bce TPOWHHUKH OOBEANHSIOT B OHO MECTHOE CONIPOTHUBIICHHE - PA3BETBIISIOIIUICS IIOTOK.

B.2.2.7 Ecnu paccTosiHHE MEXIY TPOMHHKAMH, OTHOCSIIMMHUCA K CMELIMBAIOLIUMCS [MOTOKAM, HE MPEBBIIIAET
5D, To Bce TPOWHHUKH OOBEANHSIOT B OHO MECTHOE CONIPOTHBIIEHHE - CMELINBAIOIIUICS TIOTOK.

B.2.3 Muddysop

B.2.3.1 Iuddy3op - kKoHyCHOE pacmupeHue Tpyoonposoaa (pucyHok B.2, a).

Juddysop xapakrepu3yroT KOHyCHOCTBIO K,, KOTOPYIO OTPENEISIOT KaK OTHOLIEHHE Pa3HOCTH JHAMETPOB ABYX
HPSIMBIX Y4aCTKOB TPYOOIIPOBOJIOB, COEIMHEHHBIX KOHYCOM, K JJIMHE / 3TOr0 KOHYcCa:

K, =D\(Dy/ D;-1)1, (B.6)
rne Dy u D, - quamMeTpsl AByX MPSIMBIX Y4acTKOB TpyOompoBoa, mpuuem D, > D;.



—

W
9o Y £175° \
a

Jdeaywka
3 U
—e T__.__..JT
/ b §°< WV <180° i

N
LY e
7 eV 180"

H

Pucynok B.1 - IIpuHnunuaibHble cXeMbl MECTHBIX COIIPOTUBIICHUIA
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Pucynok B.2 - TIpuHinunuaibHble cXeMbl MECTHBIX COITPOTUBIICHUIA

[Ipu BBINIOJIHEHUH YCIOBHIA

02<K,<0,5,
1,L1<D,/D,<2

IUTHHY TIpsMoro yaacTka T paccuuThIBaIOT B COOTBETCTBUH ¢ 7.2 mis auddyzopa.

B.2.3.2 Tuddy30p CUATAIOT MPSMBIM YIaCTKOM IIPH BHIITOJTHEHUN YCIOBHIL:
0<K,<0,2,
1<D,/D<1,1.
B stom ciywae qimuHy npsimoro ydactka UT paccunteiBarot 6e3 yuera muddysopa kak MC.
B.2.3.3 Tuddy30p cUuTaOT YCTYNOM P BHIIOTHEHNUH YCIIOBHIA:
K, >0,5,
1,006 <D,/ D, < 1,100.

B »TOM ciryuae BBICOTY ycTyma /i pacCUMTHIBAIOT 1O (popMyIie

h=(D,-Dy)/2.

IIpu 3TOM y4HUTBIBAIOT AOTOIHUTENBHYIO IOTPEIIHOCTh B COOTBETCTBHHU € 7.5.1.4.

(B.7)
(B.8)

(B.9)
(B.10)

(B.11)
(B.12)

(B.13)

B.2.3.4 Tudpdy3op cunTaroT CHMMETPUYHBIM PE3KHM pacuIMpeHueM (pucyHok B.2, 6), ecnu oH COOTBETCTBYET

YCIIOBUAM:

K,.>0,5,

(B.14)



D,/ Dy > 1,1. (B.15)
ITpu sToM mmHY npsimoro y4dactka WT ompenenstoT B COOTBETCTBUHU C 7.2 KakK Ui CHMMETPHYHOTO PE3KOTO
paciIMpeHus.
B.2.4 Koudyszop
B.2.4.1 Konoy3op - koHycHOe cyxeHue TpybornpoBoza (pucyHok B.2, B).
Kondysop Tak xe, kak 1 quddy30p xapakTepu3yroT KOHYCHOCTbIO K,, KOTOPYIO PAaCCUMTHIBAIOT 1O (OopMyJie
(B.6).
IIpu BEIMONIHEHUN YCIOBUI
0,2<K,<0,7, (B.16)
1,1 <D,/ D;<3. (B.17)
JutnHY nipsiMoro ydactka U'T paccuuThIBalOT B COOTBETCTBHH C 7.2 JUIst KOH]Y30pa.
B.2.4.2 KoH(y30p CUUTAIOT IPSMBIM YYaCTKOM TIPH BEITIOJIHEHIH yCIOBHIA:
0<K,<0,2, (B.18)
1,0<D,/D;<1,1. (B.19)
B stoMm ciywae mnmHy npsimoro yuactka MT paccuutsiBatoT 03 yuera BIusHHASA KOH(pY30pa.
B.2.4.3 KoH(y30p CUHTAIOT YCTYIIOM TIPH BBHIITONHEHUN YCIOBUI:

K, > 0,7, (B.20)
1,006 < D, / D, £1,100. (B.21)

B »TOM ciyuae BBICOTY ycTyma /# pacCUMUTHIBAIOT 1O (popMyIie
h=(D,-Dy)/2. (B.22)

[Ipu 5TOM YYHTBIBAIOT JOTIOTHUATENBHYIO TOTPEITHOCTD B COOTBETCTBHH C 7.5.1.4.
B.2.4.4 KoHdy30p cUMTaIOT CHMMETPHYHBIM PE3KUM Cy>KeHHeM (pUCYHOK B.2, T), eciiii OH OTBEYaeT YCIIOBUSIM:

K.>0,7, (B.23)
D,/ D, > 1,1. (B.24)
HpI/I 3TOM ,HJ'II/IHy HpHMOFO yqaCTKa I/IT onpenenmoT B COOTBETCTBUU C 72 KaK 1 CI/IMMCTPH"IHOFO peSKOl"O

CYXKEHHUSL.

B.2.4.5 TI'panuneit mexny auddyzopom wmiau KoHpy3opom u mpsMmbiM ydactkoM UWT cuuraior ceueHue, B
KOTOPOM KOHYC TIEPEXOUT B MPSIMOH KPYTIBIA IAIHHAP.

B.2.5 3anopHas apmarypa

B.2.5.1 TepmuHsI 1 onpenieNeHns, OTHOCAIINECS K 3alIOpHOI apMartype, - mo ['OCT 24856.

B.2.5.2 Ecnu guameTp mpUCOEANHUTEIBHOTO MaTpyOKa 3alOpHOIM apMaTyphsl (3aABHKKH, IIAPOBOTO KpaHa WIIH
KjamaHa) ormimdaercs ot auamerpa UT Oomee wem Ha 0,6 %, TO MX PEKOMEHIYETCS COCTUHSTH IOCPEACTBOM
KOHYCHBIX [IEPEXOJHUKOB, YIOBIETBOpstomuX ycnousM (B.9), (B.10) wm (B.18), (B.19).

B.2.5.3 Inuny npsamoro yudactka T paccuuThIBaloT B COOTBETCTBUH C 7.2.

B.2.5.4 T'panutieii Mexay 3anopHoi apmarypoii ro0oro tumna u MUT cuuTaroT MECTO X COCTUHCHUS.

B.2.5.5 Jnunsl npaMeix yuactkoB UT ans 3anopHOR apMmaTypbl, MMEIOIIEH IUIOIAAb MPOXOJHOIO CEUEHHUS
3aTBOpa, PaBHYIO WM OOJBUIYIO IUIOLIAJM BXOJHOTO IAaTpyOKa, B KOTOPOH IIOTOK HE MEHSET HalpaBleHUS
JBIDKEHUS], PACCUUTHIBAIOT B COOTBETCTBUHM C 7.2 (Tabymua 2) Kak 1S 3aBIKKH (pUCyHOK B.2, 1, e).

Jnmaet npsmeix yaactkoB UT mns apMaTypsl, MPOXOAHOE CEUEHHE KOTOPOIl Cy’KaeT IMOTOK 0e3 M3MEHEHHUs ero
HaIpaBJICHUS, PACCUUTHIBAIOT B COOTBETCTBHH ¢ 7.2 (Tabnuma 2) Kak it mpoOKoBoro KpaHa (pucyHok B.2, 3).

Jmusbl npsmeix yyactkoB UT nans apMaTypel, B NPOXOJHOM CEYEHHMHM KOTOPOM HPOUCXOIST CYKEHUE U
W3MEHEHNEe HAIPaBJICHUS MOTOKA, PACCUUTHIBAIOT B COOTBETCTBHH C 7.2 (Tabnmma 2) Kak Uit KiamaHa (PHUCYHOK
B.2, x).

Jmmae! npaMeix yaactkoB UT ams apmatypsl, B pe3ynbTaTe yCTaHOBKH KOTOPOH M3MEHSIOTCS IUTOMIAAN CEUSHHS
W HampaBJICHUS MOTOKA M3-3a HAJIUYHKSA B HEM Tella 3aTBOPA, PACCYMTHIBAIOT B COOTBETCTBUU ¢ 7.2 (Tabiwuia 2) Kak
JUI 3aCIOHKH (pUCyHOK B.2, x, u).

B.2.6 Komnnekrop

B.2.6.1 Komiekrop - yCcTpOHCTBO s paclpeieiCHUs MOTOKA 10 HECKOJBKHM HAIPaBICHHSAM WIH cOOpa
MIOTOKOB IT0 HECKOJIKUM HAlpaBJICHUsIM B OWH OOIINH MTOTOK.

B OonbiMHCTBE CilyyaeB paclpeessionie W CcOOMparoIue KOJUIEKTOPbl paboTaloT COBMECTHO, 00pasys
KOJJICKTOPHYIO CHCTEMY .

KomnekTopHyto cucTeMy TPUMEHSIOT C MENbl0 O00eCIeYnTh HEOOXOIONMYIO IPOITyCKHYIO CIIOCOOHOCTB
W3MEPUTEIIFHOTO IMMyHKTa M YMEHBIINTh MOTPEITHOCTh H3MEPEHUH pacxoja U KOIWIeCTBA KOHTPOJIUPYEMOH Cpeabl.
B sToM cirydae pacmpezeneHHe IMOTOKA IO HECKONBKMM HAIpaBIeHHUAM ocyinecTBIAoT mo UT, pacmonoxeHHBIM
MEXAy KOJUIEKTOpaMH OJMHAKOBOW KOHCTPYKLHMH. TakuM oOpa3oM, KOJUIEKTOpHAsi CHCTeMa IPEACTaBIsieT co0oi
MECTHOE COIIPOTHBIICHHE, BIIHsONIee Ha (opMUpoBaHKe oToKa repex CVY.

B.2.6.2 KomiekropHbie cucTeMbl moapa3aeisior Ha [1- u Z-o6pasusie. B [1-00pa3Hoii cucreme (pucyHok B.3, a)
MOTOKH B KOJUIEKTOpAX HMMEIOT MPOTHBOIIOJIOXKHBIC HampaBiicHus, a B Z-00pa3Hoii cucteme (pucyHok B.3, 0) -
OJIMHAKOBBIEC HAITPABJIECHUS.
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Pucynox B.3 - Cxembl KOJUIEKTOPHBIX CHCTEM

Ilpu oaMHAKOBOW KOHCTPYKUMH OOOMX KOJUIEKTOPOB M 3HAYeHWH KOd(P(QUIMEHTa TI'uApaBIHYECKOTO
COIPOTHURJICHUS] BXOJAHOTO KOJUIEKTOpa MeHee enuHuIlbl [1-o0pa3Has cucreMa obecrieynBaeT 00jiee paBHOMEPHOE
pacnpezeneHue MOTOKa, 4eM Z-o0pasHas cucrema. [lpum 3HayeHun Kod(pQUIMEHTa T'MIPABINYECKOTO
COTPOTHURJICHHUS BXOJTHOT'O KOJUIEKTOpa 00Jiee eMHUIIBI IOIYYat0T IPOTHBOMOIOKHEIH pe3ynbraT [10].

B.2.6.3 VBenuueHue IUIOMAAM CEYEHUS KOJIEKTOpA MO CPAaBHEHHIO C CyMMapHOW miomansto cedeHuit UT
NPUBOJMT K CYKEHHIO 1OTOKa Ha BxoJe B UT, a cienoBarensHO, K HAMMEHBIINM HCKa)XXEHHAM npoduiist ckopocTeit
u OoJiee paBHOMEPHOMY pacupeesieHnto nortoka mo NUT.

JlnaMeTpbl KOJUIEKTOPOB OTPENENISIOT U3 YCIOBHUS

D05+ 1)]" <Dy, (B.25)
rae n - koauuecTBo T onnHaKOBON KOHCTPYKIINH;

Dy, - tnameTp KoJieKkTopa.

Pexomengyercst cobaroieHue JOMOTHUTEIHHOTO YCIOBHS

Dy > Dn">. (B.26)

B.2.6.4 Ecnu mpomonbHBIE OCH BXOIHOTO (pacmpeneuTeIbHOr0) KoutekTopa, koneH u UT pacmonoxeHsl B
OJTHOH IJIOCKOCTH, TO JUIMHY mpsimoro yuactka MT ompexpenstor no 7.2 xak it AByX Win OoJiee KOJICH B OJTHOM
TUIOCKOCTH (Pa3BETBIISIIOILETOCs IIOTOKA) TPH BBINMOJIHEHHH ycioBus (B.25) mim kak [jisi CMMMETPHYHOTO PE3KOTO
CY>KeHHM IIPHU BBINIOJHEHUH ycnoBus (B.26).

B.2.6.5 Tlpu HeBBIIOJIHEHWU YCIOBHH pacnoioxkeHuss oceil mo B.2.6.4, Ho BeimonHeHnu ycnosus (B.25)
OTIpEeJICTICHUS] TMaMETPOB KOJIJIEKTOPOB JUIMHY INPSIMOTO YYacTKa PacCUUTHIBAIOT MO 7.2 Kak JUId IBYX WM Ooiee
KOJICH B Pa3HbIX TIOCKOCTSX (CMELINBAIOIINXCS TIOTOKOB).

B.2.7 Bonpmas eMKOCTb

Ecnmu nepen Bxonom B UT Ha minHe He MeHee 15D mo HampaBiIeHUIO €r0 OCHM M Ha JJIMHE HE MeHee 5D B
MEPIICHANKYIIIPHOM HAIIPaBICHUHN K 3TOM OCH HET MPEeIATCTBUNA, HAPYIIAFOIINX ABIKCHHUE TIOTOKA, TO CAUTAIOT, UTO
notok B T moctynaer u3 O0NBIION eMKOCTH MIIM OTKPBITOTO IIPOCTPAHCTBA.

B.3 IllepoxoBaTOCTh NPSIMBIX YYACTKOB H3MEPHUTEJbLHBIX TPYOOIIPOBOI0OB

B.3.1 B psage cinydaeB BHyTpeHHssi moBepxHOcTh WMT, Haxomsmmxcs B JKCIUTyaTallid, HE YJOBIETBOPSET
TpeboBaHusAM K mepoxoBatoctu mo 8.3.1, 9.6.1 u 10.2.4 HacTosIero cranaapTa. B To e BpeMs C yBEIMYCHUEM
mepoxosatoctu UT pacnpenenenne ckopocTeidl ABHKEHHS CPebl 10 CeUeHHIO (MPOGIIb CKOPOCTEH) CTAaHOBHUTCS
GoJiee OCTPBIM, BBITSHYTHIM. JTO NPHBOMUT K YBEIMUYCHUIO KOI((HUINEHTA UCTEUEHHS, TPUYEM TeM B OoJbIIeit
CTEINeHH, 4eM OoJibllle OTHOCUTENbHBIH nuamerp orBepctust CVY, umcio PeliHonbica M cama IIEpOXOBATOCTb.
OtHomreHne 3HadeHWH Kod(h¢umuenToB wucredeHus i WT ¢ mepoxoBaToil W THaAKOH BHYTPEHHUMH
MTOBEPXHOCTSMH HA3BIBAIOT MOIPABOYHBIM KOA((GHUIIMEHTOM Ha mepoxoBatocTs Ky, Bmusane mepoxoBatoctrn UT
Ha 3HAYCHHWE pacxolla YYMTHIBAIOT IIyTeM YMHOXeHus Kodpdurmenta K, Ha Kod)(UIMEHT HCTEUEHMUS,
PacCUYNTAHHBIA B COOTBETCTBUHU C HACTOSAIINM CTaHIAAPTOM.

B.3.2 TlompaBounblii k03pPHUIHMEHT Ha IMIEPOXOBATOCTh BHYTpeHHEH moepxHocTH WT mpu OTHOCHTENBHOU
mepoxoBatocTy Ry, /D < 30-10™* onpenensior B coorsercTruu ¢ [11] mo hopmyre

Ku=1+ frodge. (B.27)
rae
2
A =1- (gRe=06) 10 <Re< 10", (B.28)
¢ 4

Age =1 1ipu Re > 10°, (B.29)

q1st conenn UCA 1932 u conen Bentypu

R

7, =0,0451g 3“* 10* |-0,025, (B.30)

s nradparm



. =0,071g| Re10* |- 0,04. (B31)
D

3Hadenne kod(duurenTa K, IPUHAMAIOT paBHBIM eauHuie npu Re < 10 wm wis aunadpar npu BeImonHeHIH
ycnosus (8.6), a mis conen UCA 1932 u conen Bentypu - yenosus (9.4), a takxke npu Ky, < 1,0005.

B.3.3 IllepoxoBarocts BHyTpeHHe# moBepxHoctu UT 3aBucut ot marepuana MT, cnocoba ero mpou3BOJCTBA,
CBOMCTBa TPAHCIIOPTHUPYEMOH Cpeibl, MPOJODKUTENLHOCTH 3KcIutyatauuu. 1o ¢popme, pasmMepam u pacrpeneneHuto
Ha BHyTpeHHer noBepxHOocTH YT mepoxoBaTocTh, ¢ KOTOPOH BCTPEUYArOTCS HA MPAKTHKE, HEPETYIIPHA.

B.3.4 JIna UT c ecTecTBEHHON WLIEPOXOBATOCTHIO OINPENEISIOT SKBHUBAJICHTHYIO HIEPOXOBATOCTh Ry uepe3
ko3 dunueHt ruapasarnueckoro tpenus B UT A u uncio Pelinonbaca Re mo popmyne Koynopyka

Ru 37100000 _ 230 (B32)
D Rev/A
Koaddunuent ruapasiaudeckoro Tperunst B UT onpenesstor 3KCrepUMEHTaIbHO U3 YPaBHEHUSI
2Ap_D
1= Lz, (B.33)
Ly, pu
rae Ap. - nepenan nasienus B T Ha nnune Iy, nepes cykaromuM yCTPOHCTBOM;
U - CKOPOCTh JIBH)KEHUS CPEJIbl, OnpeielisiemMast mo Gpopmyiie
4 4 4
u p. = (B.34)

p7Z'D2 qm p7Z'D2 qc ﬂ_Dz qO
B.3.5 Ecnu morpemrHoCcTh omnpeneneHust kodgumrenta ruapasimdeckoro tpeaus B UT cocraBnser He Oonee
+10 %, TO TOTPEemHOCTh OIpENeIeHIs] TOMPAaBOYHOTO KO3(p(HUIMEHTa Ha IIEPOXOBATOCTH PACCUUTHIBAIOT II0
thopmymne
Ou=0,5(Ky - 1) - 100. (B.35)
B.3.6 Eciu 3KCIepHMMEHTAILHO ONPeaeiuTh KOIGGHUIMEHT ruapaBindeckoro tpeaus B UT HEBO3MOXKHO, TO
OTpeNeNATh IIepPOXOBATOCTh JomyckaeTcs Mo Tabimme b.1. B 3TOM cimyyae mNOTpemIHOCTH OIpeneseHus
MONPAaBOYHOTO KOS PHUIMEHTA Ha IEPOXOBATOCTh PACCUUTHIBAIOT 110 (hOpMYyJIe
O = (Ky - 1) - 100. (B.36)

B.4 OcTtpora Bxoanoi Kpomku aAuagparmMsel

B.4.1 KoHTponb OCTpOTHI BXOAHOW KpOMKHM auadparMsl (najmee - kpomka) mo 8.1.6.2 myrem HaOiomeHUs
HEBOOPY)KEHHBIM TIJIa30M OTPAXEHHs CBETOBOTO Jiyda OT ce (KPOMKH) IOBEPXHOCTH IIO3BOJISIET BBISIBUTH
3aKpyrieHue KpoMmku panumycom Oosiee 0,05 mm. Ilpm amamerpe orBepctusi nuadparmel Oonee 125 MM Takod
KOHTPOJIb BIIOJIHE TOCTATOYCH, IIOCKOIBKY palnyc 3aKpyriieHus KpoMku He npesbimaeT 0,0004d.

OmHaKo TP CYIIECTBYIOMINX METoMaX 00paboTku AuadparM CIOXKHO MONYYIUTh KPOMKY octpee ueM 0,05 mm.
OT0 00CTOATENBCTBO HE MO3BOJISIET YAOBIETBOPUTH TpeOoBaHus §.1.6.2 mpm muamerpax OTBEpCTHH Iuadparm
MeHee ueM 125 mMm.

B.4.2 VBenuueHHWe OTHOCHTENBHOTO paAWyca 3aKpyIJIeHHS KpOMKU (7, / d) TPUBOAUT K YBEIUYCHUIO
kodpdunnenta ncreuernns auadparmel. OTHomeHne koddduimenta ucredeHus auadparMbel ¢ MPUTYITICHHOU
KpoMko# (7 / d > 0,0004) k koaddurrenty ucreuenus: auadparmbl ¢ ocTpoit KpoMkoii (1 / d < 0,0004) Ha3biBaIOT
MONPaBOYHBIM KO3()(HUIMEHTOM Ha NMPHUTYIUIEHHE BXOAHOW KPOMKH K. BimsHue NpUTYIIeHHsT BXOJHOW KPOMKH
JquadparMbl Ha 3HAUSHUS Pacxo/ia YUUTHIBAIOT MyTEM YMHOXKeHHUs KoddduuuenTta K;; Ha k03(QGHULNEHT UCTEUEHHS,
paCC’{l/ITaHHbIﬁ B COOTBETCTBUM C HACTOAIIUM CTaHAAPTOM.

B.4.3 ITonpaBo4HbIl KO3 GHULIUEHT Ha TPUTYIJICHUE BXOAHOW KpoMKkH pu d < 125 mm (a mpu d 2 125 mm K, =
1) onpenensitoT o popmyie

K, =1,0547-0,0575¢"*"4, (B37)
rae - Fk CPeHUI 3a MEXIIOBEPOUHBIH WMHTEpBA paJuyC 3aKpyIJIEHHS BXOJHOM KPOMKH auadparMel. Jrta
(dhopmyna onpenescHa o gaHHbM [11].

B.4.4 UccnenoBanusmu [12] ycraHOBJIEHO, 4TO KpOMKa AuadparMbl B pasjiMuHBIX Cpelax NPUTYIUIIETCS B
IpoLEcCe HEMTPEPBIBHON HKCILTyaTalluU 10 3aKOHY

7+ =0,195- (0,195 - R,) ¢ ("nn/¥7 (B.38)

TZie Ty, - MEKIIOBEPOYHBII HHTEpBaJ, TOMbI;
7- OTHOCUTEJIBHOE BpEMsl IKCILTyaTaluu nuadparmol

0<r="nm<] (B.39)
T

n.n
7,, - TEKyIlee BpeMsl SKCILTyaTalyun 1uadparmel, TOIBI;
7, - Ha4aJIbHOE 3HAUCHHUE PaJiiyca 3aKpyIJICHHs! BXOAHON KPOMKHU Iradparmpl, onpeneseMoe MyTeM H3MepeHHi
wm ycranasinusaemoe pasHbM 0,05 npu 7= 0 (cM. Takke B.4.5 u B.4.6), mm.



Cpenauii paguyc 3aKpyrJICHHS BXOAHOW KPOMKHM AuadparMbl 3a MEXKIIOBEPOUHBIN MEPHOJA PACCUUTHIBAIOT IO
thopmyne
7 =0,195—(0,195—7)1-e™")-(3/z,,). (B.40)
[Ipu 3TOM cnenyeT UMETh B BUY, YTO NIPH 7, = 0

(1-e™")3/z,,) =1,
pH 7y, = 1 TOx

7 =0,0292+0,850r,. (B.41)
B.4.5 Tlpu sKciepuMEeHTAIEHOM ONpeAeTICHHH HAa4aIbHOTO paanyca 3aKpyTICHUS BXOJHON KPOMKHU AradparMel
¢ morpemHocThio +10 % MOrpemHoCTh ONpeaeNeHns MONPaBOYHOTO KOd(PQHIIMEHTa Ha NPUTYIUIEHHE BXOIHOMN

KPOMKH JraparMsl &, pacCUUTHIBAIOT 110 (hopmyIie
6 =0,5(Ky- 1) - 100. (B.42)
B.4.6 Ecim 3KcnepUMEHTAIbHOE ONpe/esIeHHe HavalbHOTO pajuyca 3aKpyIJIeHHs HE MpPEeACTaBISIETCS
BO3MOJKHBIM, TO €ro mpuHMMaroT paBHbIM 0,05 MM. B 3TOM ciydae MOTpelIHOCTh ONpeNeNeHUs ITOIPaBOYHOTO

k03¢ duLKeHTa Ha MPUTYTUICHHE BXOTHOM KPOMKH JradparMbl pACCUMTBHIBAIOT 1O (hOpMyJie
O =(K; - 1) - 100. (B.43)

B.5 ®uznyeckne cBoiicTBa MaTepuana auagpparmsl
B tabnumax B.2 u B.3 npuBeneHbl pu3nuecKre CBOMCTBA CTAJICH, Yalle BCEro MPUMEHSIEMbIX I U3rOTOBJICHUS
JnuadparMel, IPHHUMaeMble BO BHUMaHKe IIpH pacueTe ee TonuuHsbl (cM. Taoke [OCT 14249 u [9]).
[MpuBeneunbie B Tabmuiax B.2 u B.3 3HaueHus mapaMeTpoB 3aBUCAT OT TEMIIEPATyphl M Mpolecca
TepMOOOpabOTKN Marepuaia, MO3TOMY [UIi KOHKPETHBIX pPacyeToOB TOJIIMHBI AuadparMbl PEKOMEHIYETCS 3TH
JIAHHBIE MOJIYYUTh OT U3TOTOBUTEISL.

Tabnumna B.2 - [Ipenen TeKkydecTd MaTepruanoB

IIpenen Texydyectu G. mpu IIpenen Texydyectu 6. mpu

Mapxa crasmi temnepatype 20 °C, MIla Mapra crasni temnepatype 20 °C, MIla
BCr3 250 15XM 233
08 196 I15X5M 220
10 195 12X17 245
15 225 I5X11M®D 490
20 u 20K 220 14X17H2 834
30 294 12X18HIT 196
35 314 12X18H10T 240
12MX 220 15X12BHM® 588
12XM 220 08X18H10T 210
20X23H13 294 36X18H25C2 343

Ta6muna B.3- Moayns ynpyroctu MaTepraioB

Moayns yapyroctu, 10 MITa, npu Temnepatype, °C

Cram 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700
Yraepoauctas M 199 | 191 | 186 | 181 | 176 | 171 | 164 | 155 | 140 | - . - -
HI/I3K0ﬂeFI/IpOBaHHaH
Ternoycroituupas u

KOppO3HOHHO-cTOMKas | 215 | 215 | 205 | 198 | 195 | 190 | 184 | 178 | 171 | 163 | 154 | 140 -

XpOMHCTAst

Kaponpounas u
JKapoCTOMKast 200 | 200 | 199 | 197 | 194 | 190 | 185 | 180 | 174 | 167 | 160 | 152 | 132
ayCTEHUTHasI

ITPUJIO)KEHHUE J]
(unghopmayuonnoe)
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