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MEXI'OCYJIAPCTBEHHBII CTAHJIAPT

locynmapcTBeHHas cucTemMa 00eCIIedeHNS eINHCTBA U3MEPEHHIA.
W3mMepeHue pacxojia 1 KOJIMYECTBA JKUAKOCTEH U ra30B METOJJOM IIEPEMEHHOTO Nepenasia 1aBIeHus

JUADPAT'MBI, COIIJIA UCA 1932 U TPYBbI BEHTYPHU, YCTAHOBJIEHHBIE B
3AITIOJIHEHHBIX TPYBOITPOBOJAX KPYTJIOI'O CEHEHUSA
Texnuyeckue ycja0Bus

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

OKCTY 0008
MKC 17.020
Jlama sseoenus 1999-01-01

Hpenuciaosue

1 PABPABOTAH ®upwmoii «I"a3npubopaBromatuka» PAO «I a3mpom», Beepoccuiickim HaydHO-
HCCIleIoBaTeIbcKM HHCTUTYTOM pacxomomerpun (BHUUWP) Toccranmapra Poccum, Haywno-
NPOU3BOJICTBEHHBIM  OOBbeauHEHHEM «BcepoccHiickuii  Hay4YHO-HCCIICOBATENbCKUH ~ MHCTHTYT
metponoruu uM. [I.11. Menneneea» (HIIO « BHUUM um. 1. . MerneneeBa») ['occtannapra Poccun

BHECEH T'occrangaptom Poccun

2 TIPUHAT MexrocyaapcTBeHHBIM COBETOM IO CTaHAAPTHU3ALUHU, METPOJIOTHH U CePTUDHKAINN

(mpotoxon Ne 11-97 ot 25 ampens 1997 r.)

3a mpUHATHE IPOTOJI0COBATI

HaunmenoBanue rocyaapcrBa

HaumenoBanme HAallMOHAJIBHOI'O OpraHa o CTaHaapTUu3anun

Azep0Oaiimkanckas PecryOnmka
PecniyOnmka ApmeHust
Pecniy6mmka bemopycceunst
I'py3us

Pecny6nmka Kazaxcran
Kuprusckas PecnyOmnmka
Pecny6iinka MonoBa
Poccuiickas @enepanus
Pecny6nuka TamkukucTan
TypkMmeHucran
Pecniybsinka Y30ekucran

Asroccrannapt

Apwmroccrangapt

loccrannapt benopyccun
I'py3crannapt

Tloccranmapt PecnyOonmmkn Kazaxcran
Kupruscrangapr

MonpoBactanaapt

I'occrannapt Poccun
TamxuKkroccranaapT

I'maBHas rocynapcTBeHHas HHCIIEKINS TypKMeHHCTaHA
Y3roccranaapt

3 Tlocranoenenuem I'ocynapcrBeHHoro komutera Poccuiickoit denepanuy mo cTaHIapTU3ALMH,
Mmetposioruu u ceprudukannu ot 11 gexadpst 1997 r. Ne 410 mexrocynapcrBenssii crangapt [OCT
8.563.1-97 BBezeH B JEHCTBME HEMOCPEACTBEHHO B KadyeCTBE TOCYJapCTBEHHOTO CTaHIapTa
Poccuiickoit ®enepanuu ¢ 1 suBaps 1999 r.

4 B3AMEH I'OCT 23720-79, 'OCT 26969-86, P11 50-213-80, MU 2204-92, MU 2346-95



1 OBJIACTh IPUMEHEHUSA

1.1 HacTosmmii crangapT pacnpocTpaHseTCsl Ha U3MEPEHUE Pacxo/a U KOJIMYECTBA KUIKOCTEH U
ra3oB (majee - cpefa) METOIOM IIEPEMEHHOTO Tepemnaja AaBICHHUs C HCIIOJIB30BAHUEM CTaHAAPTHBIX
CyKaromux ycTpoicTB (nanee - CY) B KauecTBe MEPBUIHBIX H3MEPUTEIHHBIX IpeoOpa3oBaTeneil.

1.2 CrarmapT pacrpoCcTpaHsAeTCsl HA H3MEPEHHE PacXxo/a M KOJIMUECTBA TEKYUHX CPE:

- CTAMOHAPHBIX WM MEUICHHO N3MEHSIOMNXCS BO BDEMEHH;

- CKOpPOCTH KOTOPHIX B 0TBepcTHH CY MEHBIIIE CKOPOCTH PACIPOCTPAaHEHH 3ByKa B HHX;

- HaXOJAIIMXCSI B OJHOM (haze;

- TypOYJIEHTHBIX TIOTOKOB MM yKciax Peinonbaca ot 3,2-10° no 108,

1.3 CranzmapT ycraHaBiIMBaeT TpeOOBAHUS K TEOMETPUYECKUM pa3MepaM U YCIOBHSM NPUMEHEHUS
CVY (mmadparm, comen MCA 1932, tpy0 BeHTypu), ycTaHOBIEHHBIX B TpyOONpOBOJax KpYIJIOrO
CEUEeHHs], MOJTHOCTBIO 3aMIOJHEHHBIX CPENOi.

1.4 CranpapTt ycraHaBiIMBaeT TpeOOBaHMS K NapaMmeTpaMm M ycioBusM npumenenust CVY, s
KOTOPBIX KO3((GHUINECHTHI HCTEUSHUS OBUIN ONpe/IeNIeHbl SKCIIEPHMEHTAIIBHO.

1.5 CranmapT cOOTBETCTBYET MEXAYHApOIHBIM cTanAapTam [1], [2], [3], [4].

2 HOPMATHUBHBIE CCBUJIKHA

B HacrosimeM cTaHaapTe UCHONb30BaHbI CCHUIKU Ha CIEAYIOIINE CTaHAAPTHI:

T'OCT 8.563.2-97 I'CHU. UsmepeHue pacxoia M KOJMYECTBA >KMIKOCTEHM W Tra3oB METOIOM
MIEPEMEHHOT0 Iepernaia AaBiIeHUA. MeToAuKa BBINOJHEHUS H3MEPEHHUI C IMOMOIIBI0 CY>KarOIIUX
YCTPOMICTB

I'OCT 2939-63 I'a3bl. YcnoBus A onpezeacHus o0bema

I'OCT 14249-89 (CT COB 1040-88, CT C3OB 1041-88) Cocyxs! u anmapatsl. HopMmbl 1 MeTOBI
pacueTa Ha IPOYHOCTh

I'OCT 15528-86 CpenctBa u3MepeHuid pacxoja, 00beMa WM MacChl MPOTEKAIOUINX JKUIKOCTH U
ra3a. TepMHUHBI U OTIpeeTICHNS

T'OCT 24856-81 (CT COB 1572-79, UCO 6552-80) Apmarypa TpyOOIIpoBOIHAS] IPOMBIIIIICHHAS.
TepMuHBI U OTIpeIeIeHNS

T'OCT 30319.0-96 I'a3 mpupoaHsiii. MeToas! pacdera Gpu3mdecKux cBOHCTB. OOLINE MOIOKCHHUS

I'OCT 30319.1-96 Ta3 mpupomubii. Metoasl pacuera (U3UYECKHUX CBOWCTB. OmpenencHue
(hM3M9IEeCKHUX CBOIMCTB IPUPOAHOTO ra3a, ero KOMIOHEHTOB U IPOAYKTOB €ro nepepaboTKu

I'OCT 30319.2-96 T'a3 mnpuponHbiii. Meromsl pacyera (GU3UUECKUX CBOWCTB. OmnpenencHue
K03 PHIIHEHTA CKUMACMOCTH

I'OCT 30319.3-96 Ta3 mpuponnsiii. MeToasl pacuera (U3NYECKUX CBOHCTB. OmpejeneHue
(hM3NYECKUX CBOMCTB 0 YPABHEHUIO COCTOSHUS

3 TEPMUHBI U OITPEJEJEHUSA

TepMuHBI, HCTIOJIB3YEMBbIE B cTaHAapTe, cooTBeTCTBYIOT [4] 1 TOCT 15528.

3.1 U3mepeHus 1aBiaeHus U Nepenajia AaBJIeHuUs

3.1.1 OtBepctue i1 oTOOpa MABICHHS - KPYIJIOE OTBEPCTHE B CTEHKE H3MEPHUTEIHEHOTO
TpyOonpoBoa (xanee - UT) mm xopmyca kamepsl CY, ciyxaiiee Ui iepeaadd TaBIeHUS K CPEACTBY
n3Mmepenunii. OTBepcTue s 0TOOpa JaBleHus: pacmnonarator Ha Bxoae CVY (manee - nepen CY) u Ha
BeIxoze CVY (manee - 3a CY).

3.1.2 HMaenenne cpexsl B UT - naBieHme, W3MEPEHHOE B MECTE PACHOJOXKEHHS OTBEPCTUS IS
otbopa nasnenus nepex CY.

3.1.3 Tlepeman naBiaeHuss Ha CY - pa3sHOCTh MEXIy CTaTHYECKHUMH JABICHHUSIMH CPEIIBI,
M3MEPEeHHBIMHU Yepe3 OTBepCTHA A oTOopa maBieHus mepen u 3a CY, ecinyd OHH PACHOJIOXKEHBI Ha
onHoit BeIcOoTe. Ecnm orBepctus anst orObopa JaBieHUS PAcHONOKEHBI Ha pa3HBIX BBICOTax, TO
YUUTHIBAIOT W CTaTUYECKOE JaBJIeHHWE, OOYCIIOBJIEHHOE pPAa3HOCTHIO BBICOT PACIIOJIONKEHUS ITHX
OTBEpPCTHUH.

3.2 CranaapTHbIE Cy’Karolllue YCTpoiicTBa

3.2.1 Orsepcrue mnu ropnosuHa CY - kpyriaoe orBepctue B CVY, HMerollee MHHUMAIBHOE
rnonepevHoe ceueHue, coocnoe UT.

3.2.2 CrangaptHas nuadparma (nmanee - auagparMa) - AUCK C KPYTJIBIM OTBEPCTHEM, MMEIOIIHUN
OCTPYIO TIPSMOYTOJIEHYIO BXOIHYIO KPOMKY.

3.2.3 Comno UCA 1932 - CVY ¢ KpyTabIM OTBEPCTHEM, HMEIOIIEE Ha BXOJE TJIABHO CYKAIOIUHCS
y49acTOK C mpodmieM, OOpa30BaHHBIM JABYMS COTPSTAIOMIAMUCS IyTaMH, MEPeXOsmui B



WJIMHAPUYECKUH Y9acTOK Ha BBIXOJIE, HA3bIBAEMBIH «TOPJIOBUHOI.

3.2.4 Pacxonomepnas TpyOa Benrtypu (nmanee - tpyda Bentypu) - CY ¢ KpyrjibIM OTBEpCTHEM,
HMMEIOLIEE HAa BXOJl€ KOHUYECKUM CYKAIOIIUNCS y4acTOK, MEPEXOSAINN B HWINHIPUUECKUN yYacTOK,
COCIITHEHHBIN Ha BBIXOJIE C PAaCIINPSIONIeiicS KOHMYECKON JacThI0, HA3bIBAEMON «TUPPY30pOM».

Comto Bentypu - Tpy6a BeHTYypH ¢ Cy)arommmMces BXOAHBIM ydacTkoM B Buze coruta MCA 1932.

3.2.5 OrnocutensHBIl muamerp otBepctuss CY - OTHOIIEHHWE 1UaMeTpa OTBepcTHs (Wid
ropsiosuHb) CVY & BHyTpeHHeMy nuametpy UT nepen CVY npu pabouei Temmneparype cpeabt
£=diD. (3.1)Y

Y Ilepeuennp i MOsICHEHHs YCIOBHBIX 0G03HAYCHHIT IAPAMETPOB, HCIIOT3YEMbIX B Pa3ieie 3, IPUBCICHBI B

paszerne 4 HaCTOSIIEro CTaHAApTA.

OTHOCHUTENBHBIA AMAMETP OTBEPCTHs (WJIM TOPJIOBHHBI) TpyObl BeHTypH - OTHOIIEHHE AMameTpa
TOPJIOBHHBI K JUAMETPYy BXOAHOTO LMIMHIPUYECKOTO Y4acTKa B CEUCHMH, MPOXOIAIIEM 4Yepe3 OCH
oTBepcTHH 11 oTOOpa nasienus nepen CY.

OtHocurenbHas wiomans CVY - oTHocuTenbHBIN nuameTp oTBepcTua CVY, BO3BECHHBIN B KBaparT.

3.3 ITapaMeTpbl MOTOKA

3.3.1 Pacxox cpenpl (manee - pacxon) - KOJIMYECTBO Cpeibl, MPOTEKAIOIIEH Yepe3 OTBEPCTHE WU
ropioBuHy CY B €IMHHUILy BpEMEHHU.

MaccoBelif pacxoa BEIPaXKalOT MacCoW Cpelbl B COUHUIy BPEMEHH, OOBEMHBIH pPacXoi IpH
pabounx ycIoBUAX U3MEPEHUH - JeUCTBUTEIHHEIM 00BEMOM CpE/Ibl B AMHUITY BPEMEHH, CTAaHIApTHHIN
00BEMHBIN PacXo]l - MPUBEACHHBIM K CTAHIAPTHBIM YCIOBUSAM B cOOTBETCTBHU ¢ TpeboBanusamu ['OCT
2939 oObpeMOM Cpellbl B AMHAIYY BPEMEHH.

3.3.2 Yucno Pelinonpaca xapakTepu3yeT OTHOIIEHUE CUITBI MHEPIIMU K CUJIE BSI3KOCTH IMMOTOKA

Re — UDp — 4qm — 4qcpc — 4q0p (32)
Y7, zuD  ouD  zuD

3.3.3 TlokazaTenms H309HTPONUHU (aaMadaThl) SBISIETCS TEPMOAWHAMHYCCKON XapaKTEPHCTHKOU
MOTOKA CXHMAaeMBIX Cpel, OTOOpakalomed TepMOIMHAMUYICCKHN TMPOIECC, MPOUCXOIAMHN 0e3
TEIUTO0OMEHA ¢ OKpYyKarommiel cpemoii. [lokazares H30HTPOIINH paBEH OTHOIICHUIO OTHOCUTEIHHOTO
M3MEHEHHS JIaBJICHHSI K COOTBETCTBYIOIEMY OTHOCUTEIBHOMY N3MEHEHHIO IUNIOTHOCTHU TIPH 00paTUMOM
agnabaTudaeckoM (M309HTPOIIUYECKOM ) TIPOIIECCE.

Jig ra3oB W mapoB BMECTO IOKa3aTeNs H303HTPOIHMHM MOTYT OBITh HCIIOJIB30BaHBI 3HAUYEHUS
OTHOIICHUH YJIENbHBIX TEIUIOEMKOCTEH MpPU TOCTOSIHHBIX [aBJICHUHM M O0beMe B cCiydae, eciu
OTCYTCTBYIOT O(pHUIIMATbHBIC JAHHBIC O 3HAUCHHUSIX K .

3.3.4 Kos¢hGuImMeHT UCTeueH s - OTHOIICHUE NEHCTBUTEILHOTO 3HAYCHHUS PAaCcX0/1a )KUAKOCTH K €ro
TEOPETHICCKOMY 3HAYCHHIO. OKCIIEPHUMEHTATBFHO KOI(PQPHUIIMEHT WCTEUYCHUS OIPEIeIIIOT Ha
HEC)KMMAEMOM cpeJie [0 U3MEPEHHBIM 3HAUYEHHSM (m,, 0, Ap, d u D u3 ypaBHeHuUs

_ G,@-8Y"
(7/14)d*(2App)"*

B obmem ciaywae korpdunmeHT ucredeHus 3aBucart ot tima CY (moTepu SHeprud Ha HEM), MecTa
PAacCIIONIOKEHHS OTBEPCTHI I 0TOOpa ABJICHUS, OT OTHOCUTEIHHOTO auamerpa otBepetust CY, grcna
Peiinonpica, HEPaBHOMEPHOCTH pacIpelesieHHsT CKOPOCTed IO CEeUeHHWI0 (BBI3BAaHHOH MECTHBIMHU
COTIPOTHBIICHISIMA M IIEPOXOBAaTOCTHIO TPYOOIpPOBOaA), OCTPOTH BXOTHON KpOMKH (y amadparm) U
T.J.

Huns reomerpudeckn momobHeIx CY ¥ IpH THAPOAMHAMHYECKOM NOAOOMH IIOTOKOB CpPEIBI
3HayeHus: C OJJHHAKOBBI.

I'eomerprueckoe mogobue paznuaabix CY XapakTepu3ylT paBEeHCTBOM OTHOIICHHI OZHHX M TEX
ke reomeTpudeckux pazmepoB CY k auametpy UT.

I'maponunamMuyeckoe nogoOue MOTOKOB (HE3aBUCHMO OT POJIa CpeJibl) XapaKTepHU3yI0T PaBEHCTBOM
yucen PeliHonbca.

[IpuBenennsle B pasgenax 8, 9 m 10 ypaBHeHHs A ompeneneHHs KOI(PPHUIUEHTOB HCTEUCHUS
NPE/ICTABISIIOT CO00M ypaBHEHHs aNNpPOKCHUMAIMK JKCIIEPUMEHTAIbHBIX AaHHbIX. 3HadeHus C,
paccunTaHHbIE 10 YypaBHEHUsM anmpokcuMaruu aiust CY  pasnuyHbIX THIOB, NPHBEJCHBI B
npwiokeHnd A (tabmmupst A.1, A.13).

3.3.5 ®opmyna (3.3) gaet pa3nuuHble 3HaAUYCHUS KOI(PPHUIIMEHTOB UCTEUSHUS ISl HEC)KMMAEMBIX U
C)KMMAaEeMBIX Cpe.

Kosdhdumuent, yuuThIBarOmuMii H30dHTpoNMUeckoe pacmmpenue rasza 3a CVY, Ha3pBaAIOT
KOA((UIIMEHTOM paCIIUPEeHHs. DKCIEPUMEHTANIBHO KO3(PPUIIMEHT pacIIUpeHUs] ONMpPENeIsIIoT Ha

(3.3)



COKUMaeMon cpeac no USMCPCHHLIM 3HAYCHUAM qm, P Ap, d u D, a TaKXK€ MO0 U3BCCTHOMY 3HAYCHUIO C
U3 ypaBHCHUSI
4N\1/2
__ 6,0-8)
C(r/4)d?*(2App)*?

Koadpunuent pacmmpenns 3aBUCUT OT OTHOLICHHUS TEpenajga JaBICHUS K JaBICHUIO HA BXOJE B
CV, moka3zatens m3osHTponuH, THia CY u 0THOCHTENFHOTO AuameTpa oTBepcTs CY.

Koadunuent pacompenust paBeH eIWHMIE IS HECKMMAEMOM Cpelbl M MEHBIIE SAWHMIBI JUIS
CKMMAEeMOH Cpelbl.

IIpuBenennsie B pasmenax 8, 9 m 10 ypaBHEHHS, O KOTOPBIM ONPEACIAIOT KO3 UIHEHTHI
pacmmpeHus, MPeACTaBISIIOT co0oi st auadparM pe3ysbTaT allpOKCHMAIMN KCIIEPHMEHTAIbHBIX
JIAHHBIX, & JJIS COTIEN - pe3yJIbTaT PELICHUs YPaBHEHNS, BBIBEICHHOTO U3 OOIIEro ypaBHEHUS SJHEPTHU
MOTOKA B CJIydae M309HTPOMUITHOTO Mpoliecca.

PaccunTtanHble IO 3TUM ypaBHEHHUSAM 3HAUEHUS €, IPUBEACHBI B NMpHIoKeHUH A (Tabnuisl A.l14,
A.15).

3.4 TlapaMeTpsl IEPOXOBATOCTH

[MTapametp mepoxoBaroctu Ra - cpenHee apupmMeTHuecKoe U3 aOCOMIOTHBIX 3HAYCHUH PacCTOSHUMA
MKy JII000H TOYKOW mpoduist U cpefHel JTUHHEH B mpeaenax 0a30Bo¥ anuHbl. CpemHsis JUHUS -
JMHUS, TIPOBEICHHAs TaK, YTO B Ipeenax 0a30BOH ANMHBI cpeqHee KBaAPAaTHUECKOE OTKIOHEHHE
npoduiIst 10 3TOH TMHIM MHHUMAIIBHO.

3HaYeHHs HTOTO IapaMeTpa MOTYT OBITh H3MEPEHBI C TIOMOIIBIO BBITYCKAEMOH POMBIILIEHHOCTBIO
anmapaTypsl (HanpuMep, TpoHIOMETPOB UM 00Pa3I0B MIEPOXOBATOCTH).

[IlepoxoBaTocTs TpyOOIIpOBOAA MPH OMpENeICHUN ee BiusHHUA Ha kodddumment ucreuenns CY
OLICHWBAIOT N0 SKBUBAJICHTHOH MIEPOXOBATOCTH R,. 3HAYCHMS SKBUBAJICHTHOH MIEPOXOBATOCTH
ONpeeNsaoT W3 TaONWYHBIX JaHHBIX (mpwiokeHne b, tabmuuma bB.1) wiam skcnepuMeHTaNbHO
(mpunoxenue B).

(3.4)

4 OBO3HAYEHUSA

4.1 Obo3HaYCHHS TAPAMETPOB
OCHOBHBIE YCIIOBHBIE 0003HAUEHUs TapaMeTPOB NPUBEICHBI B TabHLe 1

Tabnuna 1 - YcoBabIe 0003HaUCHHS TAPaMETPOB

Pa3mepHoCTb:
VeloBHOe M - Macca.; Enununa 3
0603HAYCHIE HanmenoBanue mapamerpa L - nnuHa; ¢busnyeckoii
T - Bpems; BEJIMYHMHBI
0 - Temmepatypa
C Koapduuuenr ucreuenuns Bbespa3zmepHas -
BEIUYHHA
C~ KoadduuneHt wucTeyeHus, pacCUUTaHHBIA INpH bespasmepHas -
yucie Peiinonbaca, cTpemsIeMcs K BEJINYMHA
0ECKOHEYHOCTH
d Huametp otBepctust mnu ropioBuHel CY npu L M
paboueii TemrepaType cpesl
d2o Juamerp otBepcTust unu ropiosunsl CY npu L M
temnepartype 20 °C
D Buytpennuit nuamerp UT Ha Bxome B CY win L M
BXOJHOTO LUINHAPUYECKOTO ydacTka
KJIaccuyeckoil TpyObl Benrypum mnpu paboueit
TeMnepaType cpesbl
D2o Buytpennnit muamerp UT na Bxome B CY wmum L M
BXOJHOTO IWJIMHAPUYECKOTO YyYacTKa TPYOBI
Bentypu mpu Temmneparype 20 °C
E Koaddrmnent ckopoctu Bxona bespasmepnas -
BEITMYUHA
Ku [TompaBounblii kK03 dUIMEHT HA MPUTYIICHHE bespasmepHas -
BXOJHON KPOMKH OTBEPCTHSI AuadparMsl BEIMYMHA
Ku [MonpaBounblii k03 duUIMEHT HA MIEPOXOBATOCTD Bbespa3zmepnas -




Pa3mepHOCTS:
VenoBHoe M - Macca-; Enunaunna 3
0603HAYCHIC HanmenoBanue mapamerpa L - mmna; ¢bu3nIecKoi
T - Bpems; BEJTNYNHBI
0 - TemmepaTypa
BHyTpeHHel nosepxHoctu UT BEJIMYMHA
Kre [onpaBouHEIit KOpPHUIHEHT  HA  YHCIO Bespasmepnas -
Peiinonnaca BEJINYMHA
| AOconoTHas [JIMHA L M
L OtHocurenbHas auHa L = 1/D Bespasmepnast -
BEIMYMHA
p A6conmoTHoe faBienue cpensl nepex CY ML1T2 Ia
(o MaccoBslit pacxon MT? Kr/c
o OGBeMHBIN PacX0o1 IPU PabOUYUX yCIOBUSIX L3T? M3/c
Jc OOBeMHBIN pacxo, IPUBEACHHBIH K CTaHIapTHBIM L3T? M3/c
YCIOBHUAM
Ik Papuyc 3aKpyTIeHUs BXOJIHOM KPOMKH L M
auapparmel
Ra AOCOIIIOTHAS IIEPOXOBATOCTh L M
Ru OKBUBAJICHTHAS IIEPOXOBATOCTh L M
Re Uucno PeiiHonbca, onpeeIeHHOE OTHOCUTENBHO bespasmepnas -
nuamerpa UT BEJINYMHA
t Temneparypa cpenbl 0 °C
T TepMmoauHamMHuueckas TEMIEPATYPa CPEbI 0 K
u CKOpOCTB CpeIbI LT? Mm/c
a Koappunnent pacxona bespazmepHas -
BEJIMUMHA
B OTtHOcuTeNbHBIHN quaMeTp otBepcTus CY bespasmepHas -
BEJIMUMHA
) OTHOCHTEbHAS MOTPEIIHOCTh pe3yibTara % %
HU3MepeHui
Ap Iepenay pasnenus Ha CY ML 72 ITa
y TemneparypHblii  kK0d(hGHUIMEHT  JHHEHHOTO o1t oCt
pacumpeHus
& Koa¢ppunnent pacumpenus bespazmepHas -
BEINYMHA
D I110THOCTH Cpeb! ML Kr/m3
A® [otepst naBneHus ML1T2 Ila
k INokazaTtens n303HTpONMH (2A1a0ATHI) bespazmepHas -
BEINYMHA
7 JwHamMugeckas BI3KOCTb CPEIbl MLT? ITa-c
OcraybHble 0003HAaUEHHS YKA3aHbI HETIOCPEICTBEHHO B TEKCTE.
4.2 Napexcel 0003HAYCHUI TapaMeTpoB
WHnekcsl,  coOTBETCTBYIOIIME  OOO3HAUCHMSM  IIApaMeTpOB, OTHOCAT K  BEJIMYHHAM,

XapaKTePU3YIONINUM 3TH TapaMeTpPhl.
Crnenyromye HHASKCH OTHOCIT K 0003HAUSHUSIM:

B - BEPXHETO Ipe/iesia M3MEePeHUH WK (1) N3MEHEHHS KOHTPOJIMPYEMOTO IapaMeTpa;
H - HIDKHETO IIpe/ieia I3MEepeHUH W (1) N3MEHEHHUs KOHTPOJIMPYEMOTO IapaMeTpa;

C - CTaHJAPTHBIX YCIOBUH;
« - » (depra HaJl 0003HAYECHUEM TTapaMeTpa) - CpPEIHET0 3HAYCHHS ITapameTpa.

S METOJ ONNPEAEJIEHUSA PACXOJA

5.1 punnun metoaa

Pacxon cpensl ompenensioT METOJOM IMEepeMEHHOro mnepenajga JaBieHus. [IpuHuun mertona
cocrouT B ToM, uto B UT, mo xotopomy mpoTekaer cpena, yctanapinuBaoT CVY, co3maroliee MECTHOE
Cy)KeHHE TOTOKa. BceiencTeue mepexoaa 4acTd MOTCHIMATLHOW DHEPTHH TIOTOKA B KUHETHYECKYIO
CPeIHssI CKOPOCTh IOTOKAa B CY)XCHHOM CEUEHHH IOBBIIIACTCS, B PE3YJIbTaTe UEro - CTaTHYEeCKOe
JTaBJICHUE B DTOM CEUEHHH CTAHOBHTCS MEHBIIE cTaTHdeckoro aasieHus mepen CY. PasHoCTh 3THX



JIaBJICHUI TeM Ooublle, YyeM OOoJIbIlle pacxoj MPOTEKaroumleld Cpenbl, W, CIeJ0BaTEIbHO, OHA MOXKET
CIIy>KUTh MEpOH pacxoja.
W3 3aK0Ha COXpaHEHHS SHEPTHH JUIS CTAI[IOHAPHOTO IIOTOKA CIEAYET

2 2

p,+pus/2=p,+puil/2.

Hcnonp30BaHne B PEUNICHHH 3TOTO ypPaBHEHHS YCIOBHS HEPa3pHIBHOCTH MOTOKA HEC)KHMaeMOI
cpensl
2 2
puy,zD* /4= pu rd°/4=q,
MIPUBOJUT K TEOPETHIECKOMY YPAaBHEHHIO PacXoia HEC)KUMAEMOH Cpe b
2 1/2

0, = E(2d? 14)2p0p)"?,
rae Up - CKopocThb TeueHus noroka B UT;
Ud - CKOPOCTB TEUCHHUS IMTOTOKa B oTBepcTHH CVY;
p1 - naBnenwe Ha BXxoae B CVY;
p2 - naBnenue Ha Beixoje u3 CY;

p - TUIOTHOCTh HECKMMAEMOM JKU/IKOCTH;
E - xo3¢¢punmeHT ckopocT BXoaa

E =1/[1-(uy /u,)’1"* =1/[1-(d / D)*1V* =1/1- B*)"%; (5.1)
Ap = (pl — p2) - mepenaf Aasiaenus Ha CY.

JleMCTBUTENBHBI MAaCCOBBI PacXof IMOMy4YaeTCs MEHBIIE PACCUUTAHHOTO IO TEOPETHYECKOMY
YPaBHEHHIO pacxoja, 4YTo KoppekTtupyercss kodpduuuentom ucreueHus C M JONOJIHUTEIBHO
K03((OULNEHTOM PaCIIMPEHUs & A CKUMaeMbIX cpell. Torna ypaBHeHHE pacxo/ia IPUHUMAET BHT

0, = CEe(zd?®/ 4)(2pAp)">. (5.2)

3HadyeHuss C U & ONpEAEIICHBI B Pe3ylIbTaTe dKCIEPUMEHTAIbHBIX HCCIEJOBaHUN, IPOBEJCHHBIX Ha
THIPABJINYECKH TJIAJKUX TPyOONpOBOAaX NPH PaBHOMEPHOM pAaCIpEleNIeHHH CKOPOCTEH IOTOKa IO
CEUCHUIO TpPYOOIpOBOJAa M Ppa3BUTOM TypOyJIEHTHOM pEeXHUME TeueHHs JToro moroka. [lpu
UCCIIEIOBAaHMAX TIPUMEHSITH JradparMbl C OCTPOM BXOIHOM KPOMKOH.

Hanmane MecTHBIX THAPABINYECKUX COMPOTUBIEHUH (TpyOOPOBOAHON apMaTypsl, OTBOJIOB U T.1I.)
U MPUMEHEHHE IIEPOX0BAThIX TPYOOIPOBOJIOB IMPUBOAUT K NCKAKEHUIO PACIIPEAETICHUs] CKOPOCTH IO
UX CEUCHHIO.

Jis BbIpaBHHMBaHHUS paclpefeneHus ckopocTted mo ceueHuro UT, HepaBHOMEPHOCTh KOTOPOroO
00yCJIOBJIEHA HAIMYMEM MECTHBIX COINPOTHBIICHHH, NMPUMEHSIOT NPsIMble yYacTKH TPyOOIPOBOJOB
ONpeZielIeHHON  AJMMHBL. ~ BrusHMe  MIepoXOBaTOCTH  HEBO3MOXKHO  HCKIIOYHTH  MOJOOHBIM
KOHCTPYKTHUBHBIM ITyTeM. llosTomy BmmstHne miepoxosartocth WT Ha 3HaueHne ko3 ¢unnenrta
MCTEUEHHS] KOPPEKTHPYIOT C IOMOIIBIO TIONPABOYHOTO KO (PHUIIMEHTA Ha IIEPOXOBATOCTh BHYTPEHHEH
noBepxHocTH UT K.

Bnusaue Ha K03(D(UIMEHT MCTEYCHUs NPHUTYIICHUs BXOJHOM KPOMKH OTBEpCTHs auadparmsl,
0OYCIJIOBJICHHOTO €€ HW3HOCOM, KOPPEKTHPYIOT C TIOMOIIBI0 MONPaBOYHOro KoddduieHta Ha
NPUTYIJICHUE BXOJAHOW KPOMKHU oTBepcTust quadparmel K.

Taxum 00pa3oM, ypaBHEHHE MacCOBOTO PAcXoja B 00IIEM cIydae IpUMeT BUL

Om = CEKuK, 6 (7021 4) 2 p A p)¥? = a K Kne ( £d? 1 4) (2p A p)*?, (5.3)
rze
a=EC.

MexayHapoaHbIi cTaHAapT [1] HE paccMaTpuBaeT ciiydad BIUSHUS HAa KOO(PQOUIIMEHT UCTSUSHUS
LIEpOXOBAaTOCTH BHYTpeHHel noBepxHocth WT W creneHM NPUTYIUIEHUS BXOLHOM KPOMKH
Jmadparmer.

BBenenue k03(h(UIMEHTOB, YUUTHIBAIOIIUX BIIMSHME MIEPOXOBATOCTH BHYTPEHHEW HOBEPXHOCTH
WT u creneHu NpUTYyIIIICHUs] BXOAHON KPOMKH uadparMsl, pacupsier obiaacts npumenenus CY.

3HaueHne OOBEMHOTO pacxojia, IPHUBEAECHHOTO K CTAHAAPTHBIM YCIOBHSM, MOXET OBITh
OIPENIENEHO U3 ypaBHEHUS

de = 0n / p. (5.4)
3Ha‘l€HI/Ie 06L€MH01“0 pacxoaa B pa6oq1/1x yCJ‘IOBI/ISIX MOKET 6I)ITI) onpeaeneﬂo n3 ypaBHCHI/ISI
Qo=0m/p (5.5)

5.2 Pacuet ko3 punmenTa ucTeueHus
B obmem cirygae k03¢ GHUITHEHT HCTEUEHUS IPEICTABISAIOT YpaBHEHHEM



6 " 6
C=C +B Eo =C [1+C,, 107 1
Re Re

re Cre, B 11 n - mapameTpsl, 3apucsmue ot Tana CY, npuaem

CRe = B/C-.
[TompaBounsIil KO3 uIHIeHT Ha uncio PeliHombaca IpencTaBnseT co0oi ypaBHEHNE
C
Kee = c - 1+C,, (10°/Re)", (5.6)
TOrJa
C=C. Kpe. (5.7)

Koadpduumentsr C, B u Cre 3aBHCAT TONBKO OT mapameTpos CY.

W3 ypaBrenwmii (3.2), (5.3) u (5.6) BumHO, uro C u Kg. 3aBHCAT oT umcia PeiiHombaca, dncio
PeitnomnbIca 3aBUCHT OT 3HAYCHUS PAcXo/a, a 3SHAYCHHUE pacxo/1a, B CBOIO 04epenb, 3aBUCUT OT C 1 Kre.

Pemenne ypaBrenwmii pacxoma ans CVY, 3HaueHue ko3 duimenTa ncredeHus: KOTOPBIX 3aBUCUT OT
gyncna PeitHoibaca, MOXET OBITH HAWICHO METOJOM IIOCIICAOBATEIbHBIX MPHUOMIKeHIA. Takoil MeToxn
pexomeHnayer [1].

ANTOpUTM OIpeneseHus] pacxo/ia MOXKHO YIPOCTUTh 0€3 W3MEHEHHUsS MOTPEIIHOCTH OMpe/IesIeHuUs
C, ecnii ypaBHeHue (5.6) IpeICTaBUTh B BUIIE

Re"
6n
bC,,10
rae Re- - uncno Pelinonbaca, HaliieHHOE 171 pacxoa, onpeneneHroro mpu C = C-.;

a u b - nocrosiHEbIe KO3 duIeHTHI, 3aBucsme ot Tuna CY (pazaenst 8 - 10).
3nayeHus K0d3GHUIHEHTOB a U b MoNyYaroT U3 ypaBHEHUsI

K =a—bKyg,. (5.9)

K, =1+ %—1 L+ 1 (5.9)

VYpasuenue (5.9) - pe3ynpTaT TUHEHHON aNMpOKCUMAIIUU KF_{: 0T Kre 1st CY KaXXJIOTO THIIA.
B cBsi3u ¢ TeM, uTO M3MeHEeHHE 3HadeHHsI KRe JIEKUT B HeOONbIIUX mpezenax (MeHee +4 %), a
3HayeHuss Kre M 1 ONM3KH K EIUHHUIIE, alPOKCHMAIIHS K;: SIBIISICTCS TOCTATOYHO TOYHON M HE

BJIMSIET HAa IOTPELIHOCTH ONpeiesieHnst KodduiueHTa ucreueHus.

5.3 Tlopsaok onpeaesieHns MacCOBOI'O pacxojia

IMopsinok ompeneeHNs MacCOBOTO pacxoJia CBOAUTCS K CIEIYOIIEH Mporenype:

- onpeaensroT S o ypaBHeHuto (3.1);

- onpenessitot C- (cM. pasaenst 8-10);

- TIpH BEIMIOJTHEHUH ycioBus (8.6) mnmsa muadparm u ycmosus (9.4) ans conen MCA 1932 u conen
Bertypu koaddunueHT mepoxoBaTocTH K, NMPUHAMAIOT PABHBIM EIWHHIE; TPH HEBBITOIHCHUU
YKa3aHHBIX YCJIOBHH OMpEICNAIOT NPHOMIMKEHHOE 3HaYeHHE KOod((UIMEeHTa MepoxoBaTocTH K,
npuHuUMas B ypaBHeHHH (B.27) Are = 0,5 (cm. B.3);

- BRIYHCIAIOT MaccoBbIil pacxox npu C = C-, T.€. (m~ IO YPaBHCHUIO

Om- = C-EKuKy & ( 702/ 4) (2 p A p)*? (5.10)
- paccuuTHIBAIOT RE MpH MaccoBOM pacxofe (m-~, T.€. MO0 YPABHEHUIO
4
Re = Gn. : (5.11)
uD

- onpenensiioT KRre 1o ypaBHeHHIO (5.8);
- ONPEENSIOT Ynciio PeiiHob Ica 0 ypaBHEHUIO
Re = Re-Kge; (5.12)
- TIpY BEINOJHEHUH ycioBus (8.6) mma muadparm, ycmosus (9.4) mnst comen MCA 1932 u comen
Bentypu (K, = 1) onpenensror geicTBUTEIbHOE 3HAYCHNE MaCCOBOTO Pacxo/ia M0 YpaBHEHUIO
Om = gm~ KRe; (5.13)
- IIpH HEBBIOJIHEHUN ycnoBusA (8.6) mis nuadparM, yenosus (9.4) msa conen MCA 1932 u conen
Bentypun paccumthiBaror 1o ycioBmio B.3.2  pmelictBuTenbHOe 3HadeHHE K03 (uUIMEeHTa

mIepoOX0BaTOCTH Kl; C YYCTOM 3aBHCHMOCTH OT Re; B 3TOM Cliy4dac JIEHCTBUTENHLHOEC 3HAYCHUE
MaCCOBOT'0 pacxoJia OIPEaACIISIOT 110 YPAaBHCHUIO
i
qm - qm- KReKm / Km' (514)

5.4 Onpenenenne GU3NISCKUX CBOHCTB KOHTPOIUPYEMOU Cpebl



®duznyeckue CBOMCTBa Cpelbl MOTYT OBITH ONpENeNICHbl MyTeM HEINOCPEICTBEHHBIX H3MEPEHHH
(I'OCT 8.563.2) unu KOCBEHHBIM IIyTeéM IO HOPMAaTHUBHBIM JOKYMEHTaM, YTBEP>KICHHBIM
T'occranmaprom Poccum ('OCT 30319.0 - TOCT 30319.3 u nmp.) wnm ['ocymapcTBeHHOH Ciry:K00#
cTaHOapTHHIX cupaBoyHbIX gaHHBIX ([CCCUH).

6 OBIIIME TPEBOBAHMS K YCJIOBUSAM U3MEPEHUI

6.1 YcnoBust npUMEHEHNS CTAaHAAPTHBIX CYXKAIOIINX yCTPONUCTB

6.1.1 CY nomkHO OBITh M3TOTOBJIEHO, YCTAHOBJIEHO M MPHUMEHEHO B COOTBETCTBUH C HACTOSIIMM
CTaHJapTOM.

Ecmu CY HM3roTOBISIOT M NPUMEHSIOT C HapyLICHUsMH TPeOOBaHWI HACTOSIIETO CTaHIapTa,
CJIe/lyeT BBINIOJHUTh HMHIMBHUAYaIbHYIO KanuOpoBky storo CY B yCIOBHSX, COOTBETCTBYIOIIMX
YCIIOBUSIM €T0 DKCILTyaTalHy.

6.1.2 CootBercTBHE TreoMmeTpuueckux mnapamerpoB CVY TpeGoBaHMAM CTaHAAPTAa IPOBEPSIOT
MIEPHOINYECKH YePE3 YCTAaHOBICHHBIE HHTEPBANIBI BpeMeHH. [Ipy BEIOOpE MEKIIOBEPOTHOTO HHTEPBAIA
PYKOBOACTBYIOTCS yCIOBHSIMH OKCIUIyaTallid, a NP HAIWMYUM CTaTUCTUYECKUX IAHHBIX -
HaJIe)KHOCTBIO paOOTHI B YCIIOBUSX 3KCILTyaTalny.

Hacrosmmii craHmapT He yYUTHIBAET MPOrPECCHPYIONINE ITOTPEIIHOCTH, BBI3BAHHBIE H3MEHEHHUEM
K03(HUnIneHTa NCTEIECHUS BCIECACTBHE 00pa3oBaHus ocagkos Ha CY n crenkax UT.

6.1.3 CVY u3roToBISIOT U3 KOPPO3HOHHO-3PO3MOHHO-CTOMKOr0 MO OTHOLIEHHIO K Cpeie MaTepuana,
TeMIepaTypHbIil KOAQQUIMEHT JMHEHHOro pacIIMpeHnsi KOTOPOro M3BECTEH B paboyeM AMara3oHe
TeMIeparTyp.

6.2 Kontponupyemas cpena

6.2.1 Cpena MOXKeT OBITh COKUMaeMOH (a3, Tap) Wik HeC)kuMaeMon (KUAKOCTB).

6.2.2 Cpena nomkHa ObITH OJHO(A3HON M OJHOPOIAHOM Mo (u3ndeckum cBoiicTBaM. KosmoumHsie
pacTBOpPBl C BBICOKOW CTENEHBIO JAWCIIEPCHOCTH (HANpHMEp, MOJOKO) MOIyCKaeTcs CUHTaTh
onHO(Da3HBIMH.

6.3 YciioBus TeUeHUS! KOHTPOJIUPYEMOU Cpebl

6.3.1 VYcmoBus TedeHHS CpeAbl JOIDKHBI COOTBETCTBOBaTh TpeOoBammsaM 1.2. M3mepenwus
MyJIbCUPYIOMINX, TIEPEMEHHBIX W HECTAIIMOHAPHBIX MOTOKOB paccMOTpeHsl B mpmioxeHun [ TOCT
8.563.2.

6.3.2 ®a3zoBoe COCTOSIHHME IMOTOKAa HE JOJDKHO M3MEHATHCS MpH ero TeueHun uepe3s CVY. s
YMEHBIICHNS BEPOSTHOCTH HM3MEHEHMS (Da30BOrO COCTOSHMSA Cpelsl MpH NpoTekaHuu ee uepe3 CY
YBEJIMYHMBAIOT OTHOCUTENbHBIN quamerp otBepctusi CY [ ¢ Lenblo yMEHbIIUTD Nepena] IaBjIeHus Ha
CV.

6.3.3 Jlns cxxMaeMoi cpeibl OTHOIICHHE Tepenaia AaBleHusl K aOCOMIOTHOMY JIaBJICHUIO TOJKHO
ObITH HE Oonee 0,25.

7 YCTAHOBKA CTAHJIAPTHBIX CYKAIOIIUX YCTPOMCTB

7.1 O6mue TpeboBaHUSA

7.1.1 TlpumeHsieMbld METOJI U3MEPEHUI NpeayCMaTpUBAEeT MPOTEKaHHE KOHTPOJIUPYEMOM Cpeibl
TOJIBKO T10 TPYOOIPOBOAM KPYIJIOTO CEYEHHUS.

7.1.2 KoHcTpyKims u crtocod MoHTaka CY TOIHKHBEI 00eCcIeYnBaTh €ro IePUOJMYSCKHI OCMOTP.

7.1.3 VYciuoBusi TeueHWs TMOTOKa HemocpeAacTBeHHO miepes; CY  JOMKHBI COOTBETCTBOBATh
TpeboBanusaM 7.4. Takwe ycloBHS MOTYT OBITh PEajM30BaHBI, €M NMpH ycTaHOBKE CVY BBIMOIHEHBI
TpeGoBaHus paszaena 7.

7.1.4 Mectrpie conporuBieans (MC), ycraHoBiaennsle B WT, HCKaXalOT KHHEMATHYECKYIO
cTpykTypy moToka. [lostomy CVY ycTaHaBIMBAIOT MeEXAy IBYMsl TOpsIMbIMH ydacTkamu WT
MOCTOSIHHOTO CEYeHHUs] HeOOXOaMMOil [MHEL, He copepkamuMu MC u OTBETBIICHHS (HE3aBHCHMO OT
TOTO, MMOJBOASAT MM OTBOJST IOTOK Yepe3 3TH OTBETBIICHHS B ITPOLIECCE U3MEPEHUS).

Heo6xoaumble MUHUMaJIBHBIE JUIMHBI MIPSIMBIX ydacTkoB M T 3aBucsaT ot Buga MC, ux pasmerieHus
Ha UT, tuna CY n oTHOCHTENIBHOTO InaMeTpa ero orsepetus (Gopmyna 7.2).

7.1.5 JlomyckaeTcsi MpUMEHEHHE CBAapHBIX TPYO NpH YCIOBWH, YTO BHYTPEHHHMH CBapHOW IIOB
napajuiesien ocu TpyOsl. 1lloB He noKeH pacronarathCst B cekTope ¢ yriom +30° momepedHoro
CeUyeHHUs TPyObl OT OCH OTAENBEHOTO OTBEPCTHS AJIsl 0TOOpa NaBJICHHS.

Hannuue BeicTymnaromed wactu mBa Ha JumiHe 2D oT Mecrta orOopa naBieHHs Ha BHYTpPEHHEH
noBepxHoctu UT He nomyckaercs.

7.1.6 3mauenne BHyTpeHHero muamerpa MT crexyer BeIOMpaTh W3 AHMANAa30HOB JOIYCTHMBIX
3HaueHuH, npuBeaeHHbIX st 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 BHyTpenHeil noBepxHoctd WT He HOMKHBI CKaIlIMBaThCS OCAJAKU B BHUJE IBLIH, MECKa,
METAUIMYECKUX MPEAMETOB U ApyrHe 3arpsizHeHus Ha jnHe He MeHee 10D no CVY u He menee 4D 3a
HUM.

7.1.8 B UT c ra3oBoii cpenoi mpeaycMaTpuBalOT ApeHAKHBIE U (MIIH) IPOLYBOYHBIE OTBEPCTHS IS
yZAaJeHus TBEPABIX OCaJKOB M XXHIKOCTEH. B mpomecce n3MepeHns pacxoaa He JOMYCKAIOTCS yTEUKH
Cpelsl 4epe3 9T OTBEPCTHSL.

JumaMeTp IpeHaXHBIX W MPOAYBOYHBIX OTBEPCTHH MoinkeH ObITh He Oomee 0,08D, a paccrosaue,
HU3MEPEHHOE MO TPAMON JIMHHUU OT LEHTpa OJHOIO M3 3TUX OTBEPCTHH IO LEHTPa OTBEPCTHS VIS
oTOOpa JaBIICHUS, PACIOIOKEHHOTO ¢ TOH ke croponbl CY, momkHo ObiTh Oonee 0,5D. Kpome Toro,
Yrojl MEXIy paJualbHBIMU IUIOCKOCTSIMH TPYOBI, MPOXO/SIIMMHU 4Yepe3 COOTBETCTBYIOUIHE OCH
JPEHaXHBIX WJIM NPOJYBOYHBIX OTBEPCTUH M 4Yepe3 OCh OTBEPCTHS Ul OTOOpa NaBleHUs, NOJDKEH
661TH He MeHee 30°.

7.1.9 Ilpsimble yuactku T gomKHBI UMETh TEPMOU3OJIALMIO.

IIpu usmepenun temneparypsl nepea CY pomyckaeTcs TepMOU30JUPOBATh TONBKO yuacTok UT ot
MeCTa pa3MelIeHUs UyBCTBUTEIBHOTO AJIeMeHTa TepMomeTpa 1o CV.

IIpu m3mepenun temmnepaTypsl 3a CY tepmousonupyioT npsmsele yuactku UT nmepen u 3a CV.
VYuacrox UT nepex CY tepMomonupyroT 1 auadparM u conen Ha mmHe 5D, a mms tpy6 Bentypu -
0,5D. Ygacrox UT 3a CY TepMOHM3OIHPYIOT OT MECTa pPa3MEIICHUS YyBCTBHTEIHEHOTO SJEMEHTA
tepmometpa 10 CV.

Jomyckaercss He TepmousonupoBats WUT, ecnn pasHocTs TemmepaTyp cpensl nepen u 3a CY He
PEBBIMIAET /3 MOTPENIHOCTH U3MEPEHHS TEMIIEPATYPHL.

YcTaHaBAMBAaTh UYYBCTBUTENBHBIA 3JIEMEHT TEpMOMETpa WM €ro TUIb3y IpPH OTCYTCTBHHU
tepmomsosinuu T crnepyer Ha ydacTke MeXIy TOYKAMH H3MEPEHHUs Pa3sHOCTH TeMIepatyp NpHU
OJTHOBpeMEHHOM coOutonenun Tpedosanmii 6.3 TOCT 8.563.2.

7.2 JInvHBI IPSIMBIX YY4aCTKOB U3MEPUTENBHBIX TPYOOIPOBOIOB

TpeboBanust cocTaBiIeHbI Ha OCHOBE TpeboBanuii [1], [5] - [8] (cm. Takxke B.2).

7.2.1 Hammenbmme anuebl Lig npsmeix ywactkoB UT mexnay CY (xpome 1pyO Bentypu) n
mro0sIMH OnkaiMu K HeMy MC TOIDKHBI OBITh PACCUUTAHBI 110 yPaBHEHHIO

¢
Lk1:I/D:ak+bkﬂk, (7.1)
e ak, Dk, Ck - mocrosiHHbie KO3 duIMEeHTH, 3aBucsaure OoT Tuna MC, 3HAaYeHUs KOTOPHIX

NPUBEJICHBI B TA0IHLIE 2;
I, D - abconmtoTHast JUTMHA M BHYTPEHHUI THaMeTp paccuuThiBaeMoro ydactka UT.

Tabnuna 2 - HauMeHbIue OTHOCUTENbHBIE JUIUHBI L mpsiMbIX yaacTkoB Mexay CY (kpome TpyO
BeHTypu) 1 MECTHBIMU CONTPOTUBJICHUSIMH

Koaddunuents: | HanmeHbinas oTHOCUTEIbHAS JUIMHA IPSIMOTO
MecTHOE CONPOTHBIICHHE ypaBuenus (7.1) y4acTka IpH f, paBHOM

a | b | ¢ | 02]03J04]05]06]077075

Hmst MC, pacrionoxennsix nepea CY

1 3amBmxKa, PaBHOIPOXOIHBIIN
1apOBOH KpaH 115 | 82,0 | 6,7 12 12 12 13 15 19 24
2 ITpoOKOBBIH KpaH 145 1 305 | 2,0 16 18 20 23 26 30 | 32
3 3anopHbIii Ki1anaH, BEHTHIb 175 | 645 | 41 18 18 19 22 26 33 38
4 3aTBOp (3aC/I0HKA) 210|385 | 1,4 25 29 32 36 40 45 47
5 Koudyszop 50 | 114 | 6,8 5 5 6 6 9 16 | 22
6  CuMMeTpu4HOE  pe3Koe
CYXKEHHE 300] 00 | 0,0 30 30 30 30 30 30 | 30
7 duddysop 16,0 | 185 | 7,2 16 16 17 18 21 31 | 40
8 CUMMETpUYHOE  pe3Koe
paciipeHne 475 | 545 ] 18 51 54 58 64 70 77 80
9 OaMHOYHOE KOJICHO, TPOHHHUK
C 3arJIyIIKON 100 | 113 | 5.2 10 11 11 14 18 28 | 36
10 TI'pymma xojneH B OJHOH
IUIOCKOCTH, Pa3BEeTBISIOIHECS
MTOTOKH 1351825 ] 3,7 14 15 17 20 26 36 | 42
11 I'pynma koseH B pa3HBIX
TUTOCKOCTSIX, CMEIIHMBAIOIIHECs
MTOTOKH 335 ] 115 | 40 34 35 37 41 49 62 70




Kosdpdunmentsr | Haumensluas oTHOCUTENbHAs JIMHA IPIMOTO
MecTHOE CONPOTHUBIICHHE ypaBaeHus (7.1) y4acTKa IpH f, paBHOM

A [ Cx 02 /0304|0506 | 07 (075

12 MecTHOE COMPOTHUBIICHUE

HEOIpeJIeJICHHOTO THIIA 545 [ 650 | 16 60 64 70 76 84 92 | 96
13 I'nnb3a TEpMOMETPA,

INIOTHOMEpa WM  KapMaH

JIHAMETPOM:

<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 CtpyeBbIIpSIMHUTETH 2201 0,0 | 0,0 22 22 22 22 22 22 22

Jna MC, pacnonoskeHssix 3a CY

15 JIroGoe MecTHOE

COTNPOTHUBIICHHUE 0,00 | 8,55 | 0,55 4 5 6 6 7 7 8

IIpumeuanus

1 3HaueHUs] HAMMEHBIINX JUTHH TPSIMBIX YYaCTKOB ITPUBEICHBI Ul KOHTPOIIS MX pacyeTa 1o ypaBHeHuIo (7.1).
CoracHo 7.2.2 3TN 3HaUEHHUS CIIELYeT OKPYIIIAThH B OOJBLIYIO CTOPOHY 1O MOJTYYSHHUS LEI0T0 YHCIa.

2 Xapakrepuctuku MC npuBeieHbI B IPUIOKEHUHU B.

3 3HaveHUs IJIMH NPSAMBIX YYaCTKOB B MyHKTaX 1, 2, 3, 4 TaOnuubl 2 MpUBEICHBI IS TIOJIHOCTBIO OTKPBITOM
3allOpHOM apMaTypbl.

4 JInvHBI OPSAMBIX YYaCTKOB H3MEPSIOT OT TOPLOB AuWadparMbl 4O BHEIIHEH TpaHulbl yctaHoBKH MC (cM.
B.2).

5 TepmomeTpsl u TIOTHOMEpHI quaMeTpoM MeHee 0,13D ycranaBmuBarot 3a CY Ha paccrosauu 5D - 15D.
JIroObie TepMomeTphl niepen CY ycTaHABIMBAIOT HA PACCTOSIHUU He naniee nepBoro MC.

Haumenpmme piauubel npsmbix  ydactkoB UWT wmexny T1pyOoit Bentypu u MC  noimkHBI
COOTBETCTBOBAThH 3HAUCHUSM, IIPUBEACHHBIM B TabauIe 3.

Tabmuua 3 - HaumeHbIMe OTHOCUTENbHBIE JJIMHBI MPSIMBIX ydacTkoB UT Mexnay KiaccHueckon
TpyOoii Bentypu u 6mkaiimm nepex Heit MC

MuHUMAIBHO HomycTuMast JyinHa mpu o = 0,5
HaumeHblnas yinHa, npu 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
3amsmwxkka, pasuompoxonusiii| 0,5 [ 0,5 15 15 15 15 2,5 2,5 3,5 3,5

MectHoe COIIPOTUBJICHUC

IAPOBO# KpaH 15| 25 2,5 3,5 3,5 4,5 4,5 45 55 55
Koudyszop - 0,5 0,5 0,5 0,5 0,5 0,5 15 25 35
05| 15 2,5 4,5 55 6,5 8,5 95 |105 | 115
Huddysop 05| 05 0,5 1,0 15 15 15 25 3,5 45
15| 15 15 2,5 2,5 3,5 3,5 45 55 6,5
OOUHOYHOE KOJIEHO - - - 0,5 0,5 0,5 1,0 1,5 2,0 3,0

05| 05 0,5 1,0 15 2,5 3,0 4,0 4,0 45
I'pymma xomen B opmHoit| 0,5 | 0,5 0,5 0,5 1,5 1,5 2,5 2,5 2,5 3,5
IJIOCKOCTH 15| 15 1,5 15 2,5 2,5 3,5 45 45 45
I'pymma komen B passeix| 0,5 | 0,5 0,5 0,5 85 | 125|175 | 235 | 275 | 29,9
IJIOCKOCTSX - - - - - - - - - -

TpumMeyanue - JUTHHY IPSIMOTO y4acTKa CIIeIyeT H3MEepsTh OT INIOCKOCTH, MPOXOIICH Yepe3 0Ch OTBEPCTHS
Julsi 0TOOpa JaBJIeHHMs Mepesl Kilacciuueckol Tpyooii Bentypu.

J1s mpoMeXyTOYHBIX 3HAYEHWH OTHOCHTEIBHOTO IHaMeTpa TpyOsl BeHTypm, He yKa3aHHBIX B
Tabnuue 3, HaMMEHbIINE JUIMHBI NPSIMBIX ydacTkoB VT BBIOMparoT myTem JIMHEHHON MHTEPIOJISIIHMN
TaOJIMYHBIX JaHHBIX.

Haumenbmras pmHa npsimoro ydactka UT mexay Tpy6oit Bentypm m MC, He yka3aHHBIM B
Tabnuue 3, MOXeT ObITh olpezeneHa o ypasHeHuto (7.1) u o Tabmuue 2.

Jns mpsmbIx ydacTKoB 3a TpyOol BenTypm ycraHoBka neraneit apmarypsl u apyrux MC He
OTpakaeTcss Ha TOYHOCTH HM3MEPCHHWH, €CIIM OHH PACIONOXKEHBI Ha paccTosiHuu He MeHee 4d ot
TUTOCKOCTH OTBEPCTHSA JJIs 0TOOpa AaBJeHHus 3a TpyOoit Bentypu.

7.2.2 Jmvabl npsaMbix ydactkoB WT, ompenmenennple mo 7.2.1, SABISIOTCA HaWMEHBIIUMHU.




[Nonyuennsie no ypasHenuto (7.1) 3HaYEeHUs! JUIMH OKPYTJLSIIOT B OOJIBLIYIO CTOPOHY JIO LIEJNOTO YHCIIa,
a MPH MCIIOIb30BaHNU TaOIHIBI 3 - 10 3HAYEHHs, COCTaBIISIOIIETO MOJOBUHY 3HaueHus nuamerpa UT.

7.2.3 Tlpn gmuaax npsmbeix ydactkoB UT, paccumraHHBIX ¢ ydeToM TpeboBanmid 7.2.1 m 7.2.2,
MOTPEIIHOCT K03(h(hUITHMEeHTa HCTEIeHUS COOTBETCTBYET IPHUBEACHHOM B pasnenax §-10.

7.2.4 Ecnun mymmas! npaMbix ygactkoB UT mepen CY MeHbIe IUTHH, OTIPEICICHHBIX B COOTBETCTBHU
¢ TpeboBammaMu 7.2.1 m 7.2.2, TO YYHTHIBAIOT IONOJIHHUTENBHYIO IIOTPEHIHOCTh KO3 (PHUIHEHTA
UCTEUCHUS O, KOTOPYIO apU(PMETHIECKH CYMMHPYIOT C OCHOBHOW NOTPEIIHOCTBIO KO3(p(HUIMEeHTa
HCTEYCHMUS.

JlonONMHUTENBHYIO TIOTPEIIHOCTh OL, OOYCIIOBICHHYIO COKpAIIEHHEM JUIMHBI mpsaMoro ydactka UT
Mexay CY u Oommkaitmum nepen HuM MC, onpeznenstor st Becex CY (kpome Tpy6sl BenTypn) mo
YpaBHEHHIO

& =1[0,8+19,2 (L1/ L)%, (7.2)
rze L1 - neficTBUTENEHOE 3HAUEHHE AIMHBI IIPSIMOTO y4YacTKa,

Li1 - 3HAYCHUE IUTMHBI IPSIMOTO YYaCTKa, PACCYUTAHHOE 10 ypaBHEeHHIO (7.1).

HexoTopble 3HaueHHsT O B 3aBUCHMOCTH OT COKpAILEHHMs JJIMHBI IIPSIMOTO y4dacTKa NPHUBEICHBI B
tabnuue 4.

Tabmuua 4 - JlononHuTenbHas MOTPEIIHOCTh O, OOYCIIOBJICHHAsl COKPALIEHHEM JUIMH HPSMbIX
yuacTkoB npu npumeneHnn CY (kpome Tpy0 Benrtypu)

Lit/L1 o Lit/Ly o Lit/L1 o
1,0 0,0 1,8 0,4 2,6 0,8
1,2 0,1 2,0 0,5 2,8 0,9
1,4 0,2 2,2 0,6 3,0 1,0
1,6 0,3 2,4 0,7

IIpu 3TOM HE MOITyCKAarOT COKpamieHne MuH npsMeix yaactkoB UT mepex CY nmo amuH menee 5D
(xpome mmuH Mexny CVY u rmnp3oit Tepmomerpa auamerpoM MeHee 0,03D) m mumH, nmpuBOISIINX K
JOTIOTHUTENBHON TorpemHocT Oonee 1 %, a A7 BHOBb CO3[aBAEMBIX M PEKOHCTPYHPYEMBIX
U3MEPUTENBHBIX KoMIutekcoB (marnee - UK) - 0,5 %.

Cokpatenne JUIMH NPSIMBIX Y4acTKoB 3a CVY JIOIyCKaloT 10 MOJIOBUHBI 3HAUCHNUH, PACCUUTAHHBIX
1o ypaBHEHHIO (7.1) M OKpPYIJICHHBIX B OOJIBIIYIO CTOPOHY IO 3HAUCHHH, COCTaBJISIOIINX ITOJIOBHUHY
3HaueHus nuamerpa MT. Ilpu 3TOM [ONOJHUTENbHAs MOrPEHIHOCTh KO3((UIMEHTa HCTEUeHHS
cocrasiset 0,5 %.

3HaYeHUE MTOTPEITHOCTH O OKPYIJISIOT JI0 ACCATHIX JOJICH MPOIICHTA.

CokpamieHHass JJIMHA TPSAMBIX YYacTKOB IIpH MpPUMEHEHHH TpyO0 BeHTypum 11 MeCTHBIX
COTIPOTHBJICHHUH, IPUBEICHHBIX B TabmuIe 3, He T0JHKHA ObITh MEHEE JUIMH, IPUBEACHHBIX B BEPXHHUX
cTpokax dToi Tabmuubl. [Ipm 3TOM HE3aBHCHMO OT COKpAIIEHHON JUIMHBI IPSIMOTO ydYacTKa
JIOTIOTHUTEIBHYO IOTPEITHOCTh MPUHUMAIOT paBHO# 0,5 %.

Ecnm gyBCTBUTENBHBIN 3JIEMEHT TEPMOMETpa WM €ro r'mib3a, uMmeronine auamerp meHee 0,03D
pacnonoxeHsl Ha paccrosHun Menee 5D, Ho He menee 3D (sBisOmEMcs HAMMEHBIIUM JOITY CTUMBIM
paccrosiaueM) riepex CVY, TO B 3TOM cilydae yYUTHIBAIOT AOTIOJHUTENBbHYIO TorpenrHocTs 0,5 %.

[Ipn OIHOBpEMEHHOM COKpAIEHWH IJIMH NMPSIMBIX YYacTKOB, pacllojo)XeHHBIX mepen u 3a CVY,
JIOTIOJTHUTENbHBIE  TOTPEITHOCTH  apU(METHYeCKH CyMMHPYIOT C OCHOBHOH ITOTPEIIHOCTBHIO
ko3¢ ¢unnenrta ucredenusi. CymMma JONOIHUTENBHBIX MOTPEITHOCTE He J0JDKHA mpeBblmars 1 %, a
JUIsl BHOBB CO3/1aBaeMbIX 1 pekoHcTpyupyembix UK - 0,5 %.

7.2.5 IlpumMeHeHne COKPAICHHBIX JIUH MPSIMBIX YYAaCTKOB, HE YOBJIETBOPSIONINX YCIOBUAM 7.2.4,
7.2.8, BO3MOXHO [0 TIONyYEHHs PE3yIbTaTOB HCCIEJOBAHUI C LENBIO ONPENETUTh BO3HHUKAIONIYIO
JIOTIONTHUTEIBHYIO TTOTPEIIHOCTh WIM YyTOUYHEHHOE 3HaYeHHE KOd((UIIEHTa UCTSUCHHS IO METOANKE,
COTJIACOBAaHHOM C 3aMHTEPECOBAHHBIMU CTOPOHAMH.

7.2.6 B mpornecce u3MepeHni pacxoja 3aropHasi apMarypa JOJDKHA OBITh MOJHOCTBIO OTKPBITOM.
3anopHy0 apMmarypy, HCHOIb3yEeMYI0 AJISl PEryIHpOBaHUS PACXOAa, PEKOMEHAYIOT pacHojaraTb 3a
CV.

7.2.7 Ilpn ogHOKpPaTHOM M3MEHEHHH HarpasieHus notoka MC (HanpuMep, TPOIHUK WM KOJIEHO) B
cilydae u3MepeHMH mepenana pgasneHus Ha CVY uepe3 OTAeNbHBIE OTBEPCTUS OCHU OTBEPCTHUI
pacrnosararT NepHeHJUKYISPHO K INIOCKOCTH PACIIONIOKEHHsI OCel KOJIEHA U TPOITHUKA.

Ecmu otBepcTHe i oTOOpa MaBIIEHHS PACIIOIOKEHO B IUIOCKOCTH, HE TNEPIEHIANKYISIPHOH K
TUTOCKOCTH PAcCIIONIOKEHHS OCH KoJieHa, sBisiomierocs mepBeiM MC mepen CVY, To 3TO KOJEHO
OKa3bIBaeT Ha KOA(P(UIMEHT NCTEUEHHs ACHCTBHE, aHAJIOTMYHOE ACHCTBUIO TPYMIBI KOJIEH B Pa3HBIX
IUIOCKOCTSIX, W TPH OIPEACTICHUHM JONOIHUTEIBHOW IOTPEIIHOCTH CJIEAYET IOJIb30BaThCs




KO3 PUILIHEHTAMH ak,, D, Ck [T TPYIIN KOJIEH B Pa3HBIX INIOCKOCTSIX.

Ecnu orOop naBiieHHs NMPOBOJST C MOMOIIBIO KOJBLEBOH KaMepbl, TO €€ OTBEPCTHUS MOTYT
HaXOJMTHCS B JIFOOOH IIIOCKOCTH IO OTHOIIEHHIO K TFIOCKOCTH PACTIONOXKEHUS OCEH KOJICH.

7.2.8 3nadeHns MH OpsMBIX ydacTkoB UT mo 7.2.1 m 7.2.2 momydeHBl 3KCIEPHUMEHTAIbHBIM
MyTeM Ul YCTaHOBMBIIEIOCS PaBHOMEPHOTO MOTOKa mepen paccMmartpuBaembiM MC. Ha mpaxtnke
TaKHe YCIOBHUS PEaM3YIOT ITyTeM obecredeHus: HeoOXoanMoi anuHbl mpsmoro ydactka UT mexmy
MC, pacnonoxeHsasiMu iepen CV.

[Ipn ycranoBke nepen CY mocnenoBaTenbHO HECKOMbKHMX MC IIHHBI NPSIMBIX yYacTKOB MEXIY
HUMH OTIPENIENIOT UCXOIS U3 YCIOBHM:

a) JMHY npsiMoro yuactka Mexay CY u ommxkaiimmm nepex vuM MC onpenensitor no 7.2.1-7.2.4;

0) mexxay aBymst Ommkaiimumu k CY MC nomkeH ObITh npsiMoii yaactok UT mummHo# Ly, paBHOM
MOJIOBHHE Wi OoJjiee MOJIOBHHBI 3HAUEHHS, olpeaenseMoro no ypasHenuto (7.1), a nist Tpy6 Benrypu
- no Ttabmuue 3, mis Broporo MC mpu £ = 0,7 He3aBucHMMO OT (akTudeckoro 3HaueHust f. Jlns
magpparM, comen VCA 1932 u comen BeHTypw 3Ty AnMHY NpsIMOTO Y4acTKa OMNPEACNSIOT MO
YPaBHEHHIO

L., =0,5(a, +b,0,7%). (7.3)

3HaueHHMs IUTMH MPSIMBIX YYaCTKOB, PACCYMTAHHBIE 110 ypaBHEHHIO (7.3), NpUBEIEeHBI B TA0IULE 5.

Ta6m/1ua 5 - HawmmeHbpmmas OTHOCHTEIbHAS JUIMHa TIpAMOIro ydacTKa LK2 MCKAY MCECTHBIMU
COIIPOTUBJICHUAMU, YCTAaHOBJICHHBIMU IICPE/] Ccy

Bropoe mectHOe conpotuBieHHEe | Lo Bropoe MecTHOE cOpoTHBICHHE Lio
1 3agBwxkka, paBHompoxoausii| 10 |7 duddyzop 16
IapOBOM KpaH
2 TIpoOKOBBIH KpaH 15 |8 CuMMeTpHYHOE pe3Koe pacIIupeHUe 39
3 3anopHBbIi Ki1anaH, BEHTHIb 17 |9 OnuHOYHOE KOJIEHO, TPOHHUK C 3arTyIIKOM 14
4 3aTBOp (3aC/IOHKA) 23 (10 TIpymma KOJ€H B  OJHOW  IUIOCKOCTH,
5 Kondyzop 8 |pa3BeTBisOLIUIICS TOTOK 18
6 CUMMeTpUYHOE Pe3KOoe CyKEHHE 15 (11 TI'pymma xojeH B  pasHBIX IUIOCKOCTSX,
CMEIIUBAIOIIHECS TTOTOKH 31
12 MecTHOe CONpoTHBIIEHHE HeolpeeJeHHoro tuna | 46

OTO MpaBWIO HE OTHOCHTCA K ciydasM, koraa Oommkaiimmm MC mepen CVY sBisercs Ooiblmas
€MKOCTb (CHMMETPHYHOE PE3KOE CYKEHHUE) WIIN CTPYEBBIIPIMUTEINB, a Takxke K MC, pacronokeHHbIM
Ha paccrossaun Oonee 100D mepen CY. MC, ycraHoBiIeHHBIEC Tiepe O0bioi eMKkocThio (B.2.7) mmu
Ha paccrosann Oomee 100D mepen CVY, He yuurtbBaroT. [IpW mpUMEHEHHH CTPYEBBIIPSIMUTEISI
JIOJDKHBI OBITH yIOBIIETBOPEHBI TpeOoBanus 7.3.1.

Jomyckaercst cokpamienue pacctostHus Mexay MC, uckimrouast coBmenienue koset (B.2), 3a cuer
cooTBercTBYIomero yBenuueHus Hel UT mexay CVY u 6mmxaiimmm nepex Hum MC.

IIpu pacuere UIMH NPSAMBIX YYaCTKOB MPOTsxKEeHHOCTs MC He BXOAWT B OOIIYIO AJMHY IPSMOTO
ydacTKa.

7.2.9 B cBs3u ¢ BO3MOXKHOCTBIO COKpAIEHHUS JUIMH HpAMBIX ydacTkoB mepen CVY (7.2.4) u, B
YaCTHOCTH, COKpAlleHWs MJIMHBI BTOPOTO ydacTka Mexny Ommkaimumu k CY  MecTHBIMH
COTIPOTHBIICHISIMA 33 CUET YBEIMYECHHS HA TO K€ 3HAUYEHHUE JJIMHBI IEePBOr0 Y4acTKa, JJIHHBI 000MX
YYaCTKOB MOTYT OBITh PEUILHO COKPAIEHHBIMH, T.€.

Llp< LKl " I—2p< LKZ;

rne Lip u Ly - peansHble IJIMHBI IEPBOTO U BTOPOTO YYACTKOB;

L«1 ¥ L2 - pacueTHbIE JUIMHBI TEX K€ Y4acCTKOB.

B sTOM citywae Uit onpenesieHHs AOMOJIHUTENBHON MOTPemHOCTH K KO (GHUINEHTY HCTEUCHHS
JICCTBUTENBHYIO COKPAILEHHYIO AJIUHY II€PBOr0 y4acTKa PaCCUUTHIBAIOT 110 YPABHEHUIO

L= L1p+ sz- L. (74)

JIOTIOTHUTENBHYIO TOTPEIIHOCTh, O0YCIOBIEHHYIO COKpAIICHHEM IJIUH MPSAMBIX YYacTKOB OL, B
JIAHHOM CJTy4ae OTpPENeNAIOT Mo ypaBHeHHIO (7.2) ¢ UCTIONb30BaHUEM HAWEHHOTO M0 ypaBHEeHUIO (7.4)
3Ha4YeHHs L.

[Ipu 3TOM HONONHUTENBHAS] TOTPEITHOCTD HE TOJDKHA MPeBHIaTh | %, a 11 BHOBB CO34aBaeMBIX
u pekoHcTpyupyembix UK - 0,5 %.

7.3 CTpyeBBIIPSIMHATEITH

IIpu ycranoBke CY 3a MC ¢ cymMMmapHOi JUIMHOH NpsIMBIX ydacTkoB Oosiee 44D pekomennmyercs
OPUMEHSTH CTpyeBbIIpAMUTEnd. OnucaHue M KOHCTPYKLHHU CTPYEBBINIPSIMHUTENEH PEKOMEHIYEMBIX




TUIIOB IIpUBEAEHHI B 7.3.2 1 Ha pucyHKax 1 u 2.

ITpu HeoOxoaumocTH ucnonb3oBanust CY ¢ GONBIIMM OTHOCUTENBHBIM AuameTpoM otBepctusi CY
YCTaHOBKa CTPYEBBINIPSIMHTEINCH MO3BOJIET B PSAAE CIy9aeB COKPATHTh UIMHBI MPAMBIX ydacTkoB UT
0e3 yBeNWIEHHS TOTPEITHOCTH OTpeAeieHns K03 (HUIHeHTa HCTEUSHS.

(=0 RNz
D

d/0=0,139 °
/R=0,75 _ 22
P /'/R=0,90 " °
T r/R=056 6 :“ e
/R=0,85 /P ‘. \ 18°30°
Q O'J_Oby\» 17°40° d/D=0,110
L—Q«f ¥ M 9/D=0.139
S . e “\ d/0=0,077
2 90?) et r/R=025
Y\o“ “06\ 65°40" d/0=0,136 5
0 d/D=0.141
0 D
11°40°
R
Ji }
L -#l‘:] Mecmo ycmarobku
= T = cmaxexk (cM.7.3.2.2)
e Q
i - 1
]
S =t
= TS d’'s0,050
Hanpabnenue
nomoka
Auck ¢ A-A
omBepcmuamu
b= [=;:
(AN il [ ot
\\J === ==
ay r~—[——
d<0,20 [T
6

Pucynok 1 — CtpyeBslnpsaMuTenu
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Pucynok 2 - CtpyeBblpsMUTENN

7.3.1 Yemanoska cmpyegvinpamumeneti

CTpyeBBIIIPSIMUTENb yCTAaHABIMBAIOT B MpsMoM TpyOompoBoxe wMexay BxogomM B CY wu
6mmwkaitmuMm k Hemy MC. [immaa npsMoro y4actka WT, B KOTOpOM yCTaHOBJIEH CTPYEBBIIPSIMHUTEIb,
JIOJKHA OBITH HE MEHEe UJIU paBHa:

- 20D - mexnay J1o0biM MC U cTpyeBBIIIPSIMUTEINEM;

- 22D - mexnay crpyesblinpsivuteneM u CVY.

Jmunay mpsmoro ywactka MT mexnmy mepBsiM u BTOpeiM MC mepen cTpyeBBIIPSIMUTEIEM HE
perJIaMeHTHPYIOT.

[Ipn ycraHOBKE CTPYEBBIIPSMUTEINST 00ECIIEUNBAIOT KOHTPOJb 3aCOPEHHOCTH CTPYEBBIIPSIMHUTEIS
(HanpuMep, 1O Nepenajy JaBJICHHUs Ha HEM) U €r0 OYUCTKY.

B KOHCTpYKIHHU CTpyeBBINPSIMUTENEH CYIIECTBEHHOE 3HAUE€HHE MMEET Napaie]IbHOCTh TPYO mMin
IUIACTUH KaK MeXIy coOOH, Tak W OTHOCHTEIBbHO TpyOompoBona. IIpu HecoOmoAeHHH 3TOTro
TpeOOBaHUS CTPYEBBIIIPSIMHUTENb MOXKET CTATh UCTOUHHKOM 3aKpYUHBaHHS TIOTOKA.

Ecnu mpaBHIBHO CKOHCTPYMPOBaHHBIE CTPYEBBINPSIMUTENH NpuMeHsoT ¢ UT, AmuHBI OpsSMbIX
YYaCTKOB KOTOPBIX PaBHBI IPUBEACHHBIM BBIIIE, TO UX MOKHO MCIOJIB30BaTh € pazinyHbiMu MC.

7.3.2 Tunvl cmpyesvinpsmumenei

CyIIeCTBYIOT MSITh THIIOB CTPYEBBINIPSIMHUTEINEH, OCHOBHBIE XapaKTEPUCTUKU KOTOPBIX MPUBEACHBI B
Tabmuie 6.

Tabmua 6 - OCHOBHBIE XapaKTEPUCTHKH CTPYEBBINPSIMUTEIICH

Ioteps
Tun cTpyeBbITPSIMUTENS Ha3nauenue
JTABJICHUS

«llankep» - OAHOAMCKOBBIN INIACTUHYATHIN | YcTpaHseT 3aKpy4HBaHUE u| 5(0,5p0 u?)

ACUMMETPHIO MOTOKA
«lInpeHkensy - TPEXIUCKOBBIN|OueHb XOpOILIO YCTpaHseT
neppOpUPOBAHHBIN: ACUMMETpPUIO TOTOKa W  CHIDKAaeT
- ¢ (ackamu YPOBEHB IyJIbCALINI 11 (0,50 u?)
- 6e3 dacok 14 (0,50 u?)
«TpyOuatsrity Verpanstier 3akpyunanue noroka u| 5 (0,50 u?)

YaCTUYHO YMEHBIIAeT ero

ACUMMETPHUIO




IToTeps
Tun crtpyeBbITpIMUTEIS Haznauenue
JIaBJICHUS
«AMCA) - mnacTuHYaTO-peneTyaThli Vcrpanser  Tomsko  3akpyumsanue| 0,25 (0,50 u?)
MIOTOKA
«DTyanby - 3B€31000pa3HbIN To xe 0,25 (0,50 u?)

7.3.2.1 CrpyeBsinpsimurens tuna «Llankep» (pucyHOk 1, a) COCTOMT U3 OHCKAa C OTBEPCTUSIMHU
OTIPEZICTICHHBIX Pa3MEPOB M HECKOJIBKHX KaHAJIOB (OIWH KaHAT Ha KaXXI0€ OTBEPCTHE), 00pa3yeMbIX
HepecevdeHNEM psijia MIACTHH.

Jluck W mnacTWHBI IOJDKHBI OBITH MHHMMAIBHOW TOJIIMHBI, oOecreunBaromield Tpedyemyro
MPOYHOCTE.

7.3.2.2 Crpyessmpsmurens tuna «llInperkensy (pucyHok 1, 6) COCTOUT U3 Tpex MOCIeA0BaTENHHO
paclONOXXCHHBIX ~ JUCKOB C  OTBEpCTHsMU. PaccTosHHE MEXAy OBYMs — IIOCIEJOBATEIbHO
YCTAQHOBJICHHBIMH ~ JIMCKAMU  PaBHO  JUaMeTpy  TpyOompoBosja, B  KOTOPOM  pa3MelleH
cTpyeBbIIpsAMuTenb. OOINas IUIOIAAb OTBEPCTHI Ha JHCKAaX HODKHA COCTaBIATh Oomee 40 %
IUIOIIAAN CeueHHusl TpyOompoBoja. PekoMeHIyroT, uTOOBl OTBEPCTHS HAa BXOJHBIX TOPIAX JHCKOB
HUMeId (PacKH.

TonmuHa nucka HoKHA OBITH Oosiee AuaMeTpa OTBEPCTHA, a JUAMETP OTBEPCTHS JOJIKEH OBITh
MEHee WM paBeH /2o iuameTpa Tpy6onpoBoa.

JlMckn CKpemysiIoT Mexay coOOH C MOMONIbI0 CTSDKEK MIIM LINMWJIEK, YCTaHAaBIMBAEMBIX MO
nepudepun  oTBepcTHs  TpyOOIpOBOAa W  HWMEIOIIMX MHHHUMAJIbHO BO3MOXHBIH  JHAMETp,
00yCIIOBIICHHBIH TPEOOBaHUSIMH IPOYHOCTH.

7.3.2.3 CrpyeBoinpssmutens Tana « TpyOdaTsiid» (puCyHOK 1, B) COCTOMT M3 MakKeTa CKPEIUICHHBIX
MEKIy cOOOH MapauIeNbHBIX U CONMPUKACAIOMINXCS TPYO, )KECTKO YCTaHOBJICHHBIX B TPYOOIIpOBOIE.

B crpyeBbinpsiMuTtese 100kHO ObITh He MeHee 19 TpyO. [nuHa TpyO NoybKHA OBITH HE MEHEEe MU
paBHa 10d". TpyObl COCMHSIOT B TTAKET, KOTOPBI TODKESH OMUPATHCS Ha TPYOOIPOBO/IL.

7.3.2.4 Crpyessinpsimutens tuna «AMCA» (puUCyHOK 2, a) COCTOUT U3 sf4eeK C KBaJApaTHBIMU
OTBEPCTHUSMH, 00pa30BaHHBIMU B pe3yJIbTaTe NEepeceueH s IIACTHH; pa3Mepbl OTBEPCTHH MPHUBEACHBI
Ha pucyHke 2, a. CTeHKH OTBepCTMH MJOKHBI HMMETh MHHHUMAJIBHO BO3MOXHYIO TOJNIIUHY,
00yCIIOBJICHHYIO TPeOOBAHUSIMHU MPOYHOCTH.

7.3.2.5 CrpyeBoIIpsAMHUTENb THNA «ITyallk» (PUCYHOK 2, 0) COCTOMT W3 BOCBMH paJHallbHBIX,
PAacIONOKEHHBIX T10J1 PaBHBIMH yIJIAMH JIOTIACTEH JJIMHOW, paBHOM BYM AnaMeTpaMm TpyOoIpoBoja.
JlonmactTy JOJKHBI MMETh MHHHMMAJIbHO BO3MOXKHYIO TONIIMHY, OOYCJIOBJICHHYIO TpPeOOBaHUSIMHA
MPOYHOCTH.

7.4 O6mue TpeboBaHuUs K TapaMeTpaM MOTOKa Tepel] CTAHAAPTHBIM CYXKalOLIUM YCTPOHCTBOM

Ecmu HEBO3MOXXHO BBIIONHATH TpeOoBaHuWs K ycraHoBke CY, mpuBeneHHble B 7.2 u 7.3, TO
OCTAIOTCSI B CHJIE TIOJIOXKEHHUS HACTOSAIIETO CTAaHAAPTa IIPH CIEAYIOMINX YCIOBHSIX:

- yroJ 3akpyuuBanus otoka nepeq CY He qomxkeH ObITh Oonee 2°;

- B KaxJoi Touke momepeunoro ceuenuss MT, pacmonoxennoro mepen CY Ha nmmuHe 2D,
OTHOIIICHHE MECTHON OCEBOM CKOPOCTH MOTOKA K €r0 MAaKCHMAJIbHOW 0CEBOM CKOPOCTH B 3TOM CE€UECHUH
JIOJDKHO OTJIMYAThCS He Oojiee yeM Ha +5 % OT Takoro ke OTHOUICHHS IJI CTaOMJIM3MPOBAHHOTO
TypOYJIEHTHOTO OTOKA B [OJOOHOM TPYOOIpOBO/IE.

7.5 TlapaMeTpsl U3MEPHUTETHLHOTO TPYOOTPOBOJIa M1 MOHTAXK CTAHAAPTHBIX CYXKAIOIINX YCTPOUCTB

7.5.1 Tpebosanus k usmepumenvHoMy mpyoOonpPo8ooy

7.5.1.1 UT nepen CY (mnm KOprycoM KOJbLIEBOH KaMepbl) JOJDKEH OBITh IMIMHAPHMYECKHM Ha
JumHe He MeHee 2D. YkazaHHbI TpyOONpoBOJ CUMTAIOT HMJIMHIPUYECKHM, €CIIM JI000W Iuamerp B
mr000# 1mIocKocTH oTiiMyaercs He 6onee uem Ha +0,3 % oT cpeanero 3Hauenust D cormacuo 7.5.1.2.

7.5.1.2 lnametp D omnpenensior kak cpeaHee apudMeTHieckoe 3HaUEHHE PE3YJIbTaATOB U3MEPEHUH
He MEHee YeM B TpeX MONEPEYHbIX CEYSHUSIX TPYOOIPOBO/Ia, & B KaXK/IOM U3 CEUEHUI - HE MEHEe YeM B
YeThIpeX JHaMeTPANbHBIX HAIIPABICHHSAX, PACIIONIOKECHHBIX TI0 OJJMHAKOBBIM yTJIOM JIPYT K APYTY:

a) a1 auadparMm ¢ yriaoBeiM otOopom masneHus, comenl MCA 1932 u comen Bentypu mepBoe
CeYCHHE BBIOMPAIOT HETMOCPEACTBEHHO y BxomgHoro Topra CY wWiu mepemHero Topia KOJbIEBOM
KaMepsl (TIpu ee HaJIM4Kn), BTopoe - Ha paccrostann 0,25D, tpetse - Ha paccrostanu 0,5D (cM. Taxoke
8.2.2.10);

0) s nuadparM c ¢IIaHIEBBIM OTOOPOM JIaBJICHHSI NIEPBOE CEUEHHE BBHIOMPAIOT HAa PacCTOSHUU
25,4 mm ot BxoaHoro topua CY, Bropoe - Ha paccrossHun 0,25D oT nmepBoro, TpeThbe - Ha pacCTOSTHUH
0,25D or BTOpOTO;

B) JuIsl tuadyparM ¢ TpexpaauyCHbBIM 0TOOPOM JIaBJICHHS IIEPBOE CEUYEHHE BHIONPAIOT HA PACCTOSHUU
D ot Bxomnoro Topua CVY, Bropoe - Ha paccrosiauu 0,25D ot nepBoro, Tpetbe - Ha paccrosuauu 0,25D
0T BTOPOTO.




[orpemHoCcTh U3MEPUTETHHOTO UHCTPYMEHTA HE JIOJKHA npeBbImaTh £0,1 %.

7.5.1.3 UT mexny nepbiv MC nepen CY u camum CY Ha paccrostaun 6onee 2D ot nmocneanero
MOJKET OBITH COCTaBHBIM (O/IHA MJIH HECKOJIBKO CEKITHif), CeKIINH KOTOPOTO COSIMHSIOT MEXIY COOOMH ¢
TIOMOIIIBIO CBAPKH TN (PIIaHIIEB.

CocraBHas koHCTpykuuss WT He NPHUBOAWT K JOTOJHHUTENHFHOW IMOTPENTHOCTH Kod(hduimenTta
WCTEUYCHHS, €CIIM BBICOTA YCTyIa B MecTe CThIKa OBYX cekiuii UT cooTBercTBYeT TpeOOBaHHIO K
ITMHAPUIHOCTH TpyOomnposoa mo 7.5.1.1.

7.5.1.4 Ecmu BeIcoTa yerynma h mexmny meymst cekumsimua UT mpeBocxoaut mpenen mo 7.5.1.1, HO
YIOBJIETBOPSIET JIBYM YCIIOBUSIM:

h/D <0,002(l,/ D +0,4) / (0,1 + 2,3%). (7.5)
rae |n - paccTosiHMe OT ycTyma 10 OTBepCTHst At 0TOOpa maBneHus nepex CY win 10 mepemHero
TOpIIa KOJBLIEBOM KaMepsl (IIpH ee HAJIU4HN);
h/D <0,5,

TO K TOTPEIIHOCTH KO3(pPHIMEHTa UCTEUCHHs apu(PMETHYECKH NPUOABISIOT JOMOJIHUTEIBHYIO
norpernHocTh o = + 0,2 %.

7.5.1.5 Tlpumenenue UT, He ya0BIETBOPSAIOMUX yCIoBUsAM 7.5.1.4, He momyckaeTcsl.

7.5.1.6 Iuametp npsimoro yuactka UT 3a CY Ha anune He meHee 2D oT ero BXoAHOTO TOpIla HE
JIOJDKEH OTJIMYAThCs Oojiee yeM Ha +3 % oT cpemnero muamerpa npsimoro yudactka UT mepen CVY.
Onenka MoOXeT OBITH JaHa MO pe3yJbTaTaM OIHOTO HM3MEPEHHS IHaMeTpa TMPSAMOTO ydacTka
TpyOompoBoaa 3a CY.

Bricora yctyna Ha paccrostanu 6omnee 2D 3a CY He momkHa npessimats 0,01D.

7.5.2 Pacnonosicenue cyxcaromux yCmpoucme u KoJIbYegblx Kamep

7.5.2.1 CV ycranapmuBaroT B UT Takum oOpazom, 4ToOBl OBUIO 00ECIIEYCHO TEUYCHHE CPEOBl OT
BX0JHOro Topua CY K BEIXOZHOMY.

7.5.2.2 HeneprieHnukysipHOCTH BXogHOTO Topiia CY k ocu UT momkHa OBITH B mipenenax =1 °.

7.5.2.3 CVY ycranasnuBatoT coocHo MT wmnm koprmycy KoiblieBoif Kamepbl. CMelleHHe ocu
oTtBepcTus ex CY (Kak Ha BXOJHOM, TaK M Ha BBIXOJIHOM TOpLIAaX) OTHOcHTENbHO ocu UT ompenemnstor
o ¢opmyIe

e < 0025D (76)
0,1+2,345"
Ecmu
0,0025D < 0,005D .7)

—— < S —,
0,1+2,34 0,1+2,34
TO K TIOTPENTHOCTH KO3()(HUIHEHTa HCTECUEHUS aprU(hMETHUECKH TPHOABIAIOT JOMOIHUTEILHYIO
MOTPEIIHOCTh 5e =10,3%.

VYcranoBka CVY ¢ Ooublielt HECOOCHOCTBIO HE JOIYCKASTCS.

7.5.2.4 Kopryc KOJBIIEBOH KaMephl YCTaHABIUBAIOT coocHO UT TakmM 00pa3oM, 4TOOBI HH OJHH
3JIEMEHT KaMephl He BBICTYIIA] BO BHYTpeHHIOI0 mosocts UT.

7.5.3 3axpennenue CY. YnaomnumenvHole npoxkiaoxu

7.5.3.1 Croco6 3akpermenns u 3aTspKkA CY TOIDKEH 00eclieYnBaTh COXpaHEHHE €ro MPaBIIIEHOTO
MOJIOKEHHUS TIOCNIE YCTaHOBKH.

IMpu ycranoBke CY Mexnay ¢raHinaMu HEoOXOIMMO OOECHeudTh €ro CBOOOJHOE TeIJIoBOE
pactmpenue 6e3 KOpoOJIeHHUS U TIOBOIKH.

7.5.3.2 YmioTHUTENbHbIE NMPOKIAIKH HE JOJDKHBI BBICTYNATh BO BHYTpeHHIOIO mojocte UT wim
oTrBepcTus sl oTOOpa namyeHHUs. IIpoKmagku MOIDKHBI MMETh IO BO3MOXKHOCTH MHHHMAIBHYIO
TonmuHy. OHU HEe TOJDKHBI IPUBOJUTE K HApYIIEHUIO TpeboBaHuii 8.2.

7.5.3.3 YmnorHuTensHble Npoknagku Mexay CVY u KoprmycoM KOJBLEBOW KaMepbl HE JOJKHBI
BBICTYNaTh BO BHYTPEHHIOIO TIOJIOCTb ITOI KaMepshl.

7.6 JonosHuUTENbHBIE TPEOOBAHMS K YCTaHOBKE KilacCHYecKux Tpyo BeHtypu

7.6.1 Bxomuo#t UT nmomkeH OBITh IHIMHIPHYCCKHM Ha JuiuHe He MeHee 2D, m3mepeHHON OT
BXO/IHOTO TOpIIA IIMIMHAPHYECKOH YacTu TpyObl BeHnTypwn.

7.6.2 Cpennee 3Hauenmne auamerpa D UT, mpumeikaromero k kiaccudeckoi Tpybe Bentypwu, e
JIOJDKHO OTAM4aTbes Oosiee yem Ha 1 % OT 3HaUSHHS AMaMETpa BXOTHOTO MIIMHAPUYECKOTO yJacTKa
TpyOs1 Bentypu. Kpome Toro, pesympraTsl oTAEIbHBIX HM3Mepennit amamerpa UT wa mmmae 2D ot
BX0Ja TpyObI BEeHTYpH He TOIKHBI OTIMYATHCS OT CPEIHEr0 3HaUueHus 6ojee ueM Ha 2 %.

Huametp UT, pacionoxeHHOTO HETIOCPEICTBEHHO 3a TpyOoi Bentypu, momxkeH ObITh He MeHee 90
% nmmametpa Ha cpese ero auddy3opa. ITo 03HAYALT, YTO MOTYT OBITH MCIIOIB30BAHEI TPYOOIIPOBOABI
C TaKUM K€ IMaMETPOM OTBEPCTHsI, KaK M Y BBIXOIHOTO ceueHus anddysopa TpyOsl Benrypu.



7.6.3 3navuenue otHocuTenbHOU 1epoxoBatoctn UT Ha mymHe He meHee 2D no tpyObl Bentypun
JOJDKHO ObITH Ry / D < 1073,

7.6.4 Cmewenne ocu UT nepen Tpy6oii Bentypu otHOCHTENBHO OcH TpyObl BeHTypH, namepennoe
B IUIOCKOCTH CTBIKA TPYOOIPOBOJIa C MIMHIPUUECKUM y4acTKOM A TpyObl BeHTypH, TOIKHO OBITH HE
6omee 0,005D. Bzammuslii mepexoc ocei TpyOsl Bentypm m UT nomxen Obite He Oomee 1 %.
CyMMapHOe 3HayeHHE YKa3aHHOTO OCEBOTO CMELICHHS W MOJOBHHBI OTKIOHCHUS 3HAYCHHS IUaMeTpa
WUT ot cpennero 3navyenus (7.6.2) momkHo O0bITh He Oomee 0,0075D.

8 IUADPAI'MBI

8.1 Koncrpykuus auadparmsl

Ha pucynke 3 mokaszaHo morepedHoe cedeHue auadparMbl. bykBeHHbIE 0003HAYEHHsSI COCTaBHBIX
YJacTell ¥ TeOMETPUUECKHUX pa3MepoB n1uadparMbl, IPUBEICHHBIE HA PUCYHKE 3, MCIIOIb30BaHEbI Jajee B
HACTOSIIIEM pa3Jiene.
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Pucynox 3 - CranpaptHas auagpparma

8.1.1 O6wue nonoscenus

8.1.1.1 Topupsl muadparMel JOKHBI OBITH TUTockuMHU (8.1.2.1) W mapaiensHBIMH APYT IPYTY
(8.1.4.4).

8.1.1.2 TlpuBencHHbIC HUXKE TPEOOBAHUSA OTHOCATCS TOJIBKO K TOW YacTH auadparmbl, KOTOpas
HaXOJIUTCSI BHYTPH TPyOOIIPOBOJA.

8.1.1.3 Ilpu pa3paboTke, M3TOTOBJICHIH U MPUMEHEHUH KOHCTPYKIMHU y3JIa KPETUIeHHUs TruadparMbl
HEoOX0MMO YYUTHIBATh BO3MOXKHOCTD €€ JieopManny BCIIEACTBHE BO3ICHCTBHS Iepernaja JaBIeHNs
WIN HaNpsOKeHWH, BBI3BaHHBIX 3aTspKKoW (annes. [lon Bo3nmeiicTBHEM 3THX (AKTOPOB IEPEKOC
JradparMbel OTHOCUTENIFHO H3MepsieMoit 0a3bl He nospkeH npesbimars 0,01 (0,6°) B pabounx yciaoBHsX.
JlomyckaeTcst CYUTaTh 9TO YCIOBUE BHIITOJHEHHBIM NP coOutoennn Tpedosanuii 8.1.2.1 u 8.1.4.3.

8.1.2 Bxoonou mopey A



8.1.2.1 IToBepXHOCTH BXOHOTO Topua A auadparmsl 10JDKHA OBITH TIOCKOH.

HemtockocTHOCTH BXOIHOTO TOpIa A ONpeessioT y Auadparmbl, U3BICUEHHON U3 TpyOOIIpOBOIa.

Juadparmy cunTaroT IIIOCKOH, €CIIM HAKJIOH MPSIMOW JINHUH, CBSI3BIBAIOIICH /IBE JIIOOBIE TOUKH €€
TOPLIOBOM MOBEPXHOCTU A, OTHOCHUTEIBHO IUIOCKOCTH, NEPIEHAMKYJSIpHOW K ee ocu, meHee 0,005
(0,3°).

8.1.2.2 IllepoxoBaTocTh Ra MOBEpXHOCTH BXOJHOTO TopLa AnadparMbl J0JDKHA OBITh HEe Oosee Wi
pasna 107d B mpenienax kpyra nuamerpom He MeHee D, KOHIIEHTPUIHOTO OTBEPCTHIO AUA(PATMBL.

8.1.2.3 C menpio TPOBEpUTh NPABWIBHOCTH YCTAaHOBKH NEpEIHEro Topia AuadparMbl IO
OTHOIICHWIO K HANpaBICHHIO IIOTOKA TIPEeIyCMaTpHUBAIOT MAapKHUPOBOUYHBIM 3HaK. HaHecenne
MapKHpPOBOYHOT'O 3HaKa Ha TOpIax AuadparMsl B mpejenax kpyra auamerpom D He momyckaercs.

8.1.3 Buixoownoti mopey B

8.1.3.1 BrixonHo# Topen auadparMbl AOJDKEH OBITH IUIOCKMM M MapajuIeIbHBIM BXOIHOMY TOPILY
(cm. Take 8.1.4.4).

8.1.3.2 IllepoxoBaTocTh MOBEPXHOCTH BBIXOIHOTO TOpla anadparmsl goipkHa O0biTh Ra < 0,01 mw,
ecny Auadparma npeaHazHadeHa Uil U3MEepeHU pacxo/ia B 0JJHOM HalpaBJIeHHUH.

8.1.3.3 CocrosiHMEe TTOBEpXHOCTH BBIXOAHOTO TOpLA TUadparMbl IOMYCKAETCs OLIEHUBATh BHEIIHUM
OCMOTPOM.

8.1.4 Tonwyuna ouagpaemel Ey u Onuna yuruHOpUYecKou 4acmu OmeepCcmusi e

8.1.4.1 [muHa e UMIMHAPWUYECKOH 9acTH oTBepcTHs auadparmel noivkHa ObITE oT 0,005D mo
0,02D.

8.1.4.2 3HaueHUs e, M3MEpPEHHBIE B JIFO00H TOUKE OTBEPCTHS TUaPparMbl, He JOJDKHBI Pa3IndaThCs
Mexay coboit 6omee yem Ha 0,001D.

8.1.4.3 Tomuuna E, nuadparmsl nomkHa HaxoauThes B npeaenax ot e 1o 0,05D. ITpu 50 mm < D <
64 MM gomyctuMa ToimuHa E; 1o 3,2 MM.

HanmeHnblryro HEOOXOIUMYIO TOJIIMHY AuadparMbl ¢ Y4ETOM HM3JIOKEHHBIX BbIIIE TpeOOBaHHMN
OMPENENISAIOT U3 YCIOBHUS OTCYTCTBHS e¢ AeopMaIiui B pabouux yCioBusx 1o ¢popmysie [3]

05

E, >D| 2P (0,681-0,6518) | |, (8.1)

m

TZie Gy, - IpeJiesl TeKy4ecTH MaTepuaia quadparMel Ipu pabodeit remneparype, [1a.

Ecim TommuHa nmadparmMel MeHee paccuuTaHHOM mno Qopmyrne (8.1), To kK morpemrHocTH
Ko3(p¢unneHTa HCTeYEeHUs apUPMETHYECKH TPHOABISAIOT JOMOJHHUTENBHYIO IOTPEIIHOCTD O,
ompenenseMyro mo Gopmyne [3]

2
y 0 0

rie E, - Moxyns ynpyroctu mMarepuaia guadparmsl, Ila;
a=f(13,5-155p); (8.3)
b=117- 106 B1°. (8.4)
3HaueHus or U E, yKa3plBaeT MOCTABIIMK MaTepuaia, U3 KOTOPOTo M3TOTOBIIIOT Anadparmy, Uit
ycIIOBHii ee mpuMeHeHns. Hekotopele 3HaueHus or U E, mpuBeaeHs! B Tabaunax B.2 u B.3 Hacrosimero

craagapta (COCT 14249 u [9]).

8.1.4.4 3nauenus TomumHbl E,, n3MepeHHble B 000 TOUKe MOBEPXHOCTH Auadparmsl, He
JTOJDKHBI Pa3IndaThest MeXIy coboit 6omee yem Ha 0,001D.

8.1.5 Veon naxnona F obpazyroweii konyca

8.1.5.1 Ecmu TommuHa nwadparMel TIpEBBIIIAET JUIMHY € OTBEPCTHS, TO OHO CO CTOPOHBI
BBIXOJHOTO TOpLA [OJDKHO HMETh KOHHYECKYI0 IIOBEPXHOCTh, KOTOpYI0 00pabaThIBalOT B
cooTBercTBHH C 8.1.2.2.

8.1.5.2 Yron nakiona F obpasytorieit koHyca qomxeH ObITh 45° £ 15 ©.

8.1.6 Kpomrxu G, Hu |

8.1.6.1 Bxomnas xpomka G u BbIXojgHBIE KpoMKH H W | He MOJDKHBI MMETh NPUTYIUICHUH WU
3ayCEHIEB, 3AMETHBIX HEBOOPY>KEHHBIM IJIa30M.

8.1.6.2 Bxonnast kpomMka G moimkHa OBITH OCTPOH, T.€. PaguycC €€ 3aKpyIJIEHHs JOJDKEH OBITh He
6osiee 0,05 MM. D10 TpeOoBaHHE NPOBEPSIOT MM BHEIIHUM OCMOTPOM HEBOOPY>KCHHBIM TJIa30M IO
OTCYTCTBUIO OTPaKCHHUsSI CBETOBOTO JIyda OT BXOJHOW KPOMKH (B 3TOM Cilydae Pajuyc NPHHUMAIOT
paBHbM 0,05 MM), MIIH HETTOCPEICTBEHHBIM H3MEPEHUEM.

Ecnu pagnyc 3akpyraenus kpomku e 6osee 0,0004d, monpaBounsiii KO3GPUIMEHT HA HEOCTPOTY
BXOJIHOI KPOMKH IIPUHUMAIOT PaBHBIM EMHUIIE, B IPOTHBHOM CIIydae ero onpeaensioT mo B.4.

Wcxons u3 ykasaHHBIX TpeboBaHui, 11 auadparm ¢ d > 125 MM monpaBoYHbIH KOXQQHUIMEHT Ha



HEOCTPOTY BXOJHOW KPOMKH PaBEH EIUHHUIIE.

8.1.7 [fuamemp omeepcmust ouappazmol

8.1.7.1 [Jmamerp otBepctuss d u oTHOCHTenbHBI auamerp fF = d/D nmuadparMmbl JOKHBI
COOTBETCTBOBATH ycnoBusM 8.3.1.

8.1.7.2 3a 3Hauenwe guamerpa O IMIHHIPUYIECKON YACTH OTBEPCTHS TPHHHMAIOT CpEIHee
3HA4YEHHE PE3yJIbTATOB HE MEHEE YETHIPEX HM3MEPEHH ANaMETPOB, PACIOJIOKEHHBIX IOJ PaBHBIMU
yTiIamu ¢ OTKIOHeHHeM +5°. [Ipu 3ToM HOoTrpentHocTh N3MEPHUTENHFHOTO HHCTPYMEHTA JIODKHA OBITh HE
6oiee 0,02 %.

8.1.7.3 OrtBepctie amadparMpl NODKHO OBITh MIIMHAPHYECKAM, a €ro OCh JOJDKHA OBITh
MEPIEHANKYJISIPHA K BXOJHOMY TOpIly nuadparMsl B mpenenax + 0,5 °.

Pe3ynpTaThl OTAENBHBIX U3MEPECHUI IHaMeTpa OTBEPCTHS HE JOJDKHBI OTINYATHCA OT CPEIHETO
3Ha4yeHus Oojee ueM Ha 0,05 %. [llepoxoBaTOCTh MOBEPXHOCTH Ra OTBepCTHS HE MOKHA OBITH OOJiee
105d.

8.1.8 Cummempuunvie ouagpaemoi

8.1.8.1 Eciau nnadparma npeaHazHadeHa JUIS W3MEPEHUI pacxoia cpeil, TEKyIIMX B IPSIMOM M
00paTHOM HaIpaBJICHUSX, TO BBIIOJIHSIIOT ClIEIyIOUINE TPEOOBAHMUS:

a) oTBepcTHe nuadhparMpl HE JOJDKHO HMETh KOHUYECKO YacTu,

6) oba Topra nuadparMbl JOIDKHBI COOTBETCTBOBATH TPEOOBAHMSAM, NPHUBEACHHBIM [UIS BXOJHOTO
Topua B 8.1.2;

B) TommmHa E; nuadparMel A0/DKHA OBITh paBHA UIMHE LMJIMHIPUYECKONW YacTH OTBEPCTHS €
corjacHo 8.1.4;

r) o0e KpOMKH OTBEpCTHSl MAOJDKHBI COOTBETCTBOBATh TPEOOBAHWIO IS BXOJHOW KPOMKH,
IpUBeZCHHOMY B 8.1.6.

8.1.8.2 Inst nuadparMel ¢ TpexpaanycHbIM 0TOOpOM jaBieHus (8.2) nmpeaycMaTpuBaroT nepen U 3a
Hel JIBe rpyMIbl OTBEPCTHI It 0TOOpa AaBJICHUsI, KXIYI0 U3 KOTOPBIX UCIOJIB3YIOT B COOTBETCTBHU
C HaIpaBJICHUEM MOTOKA.

8.2 OtBepcTus 1 0TOOpA NAaBICHUS

8.2.1 ®@opma u ouamemp omeepcmuii 05t ouagpazm ¢ GIAHYESbIM U MPEXPAOUYCHBIM OMOOPOM
dasnenus

8.2.1.1 Ocpb otBepcTus s 0TOOpA JABJIEHHS AOJDKHA OBITh pacroiiokeHa Ha paccrosHud | or
TUIOCKOCTH COOTBETCTBYIOIIEr0 TOpIia Anadparmsl.

Paccrosinue 10 ocu oTBepCcTHS AJsl 0TOOpa AABJICHHS U3MEPSIOT MO 00pasyromei TpyObl ¢ ydeToM
TOJIIIMHBI YIUIOTHUTEIBHBIX POKJIAI0K U (MIIH) YIUIOTHUTEIFHOTO MaTepraa.

8.2.1.2 Tnadparma ¢ TpexpaanmyCHBIM OTOOpOM JaBieHUS (PUCYHOK 4, a)

HomunansHoe paccrosinue |1 10 ocu oTBepcTust it oTOOpa JaBiieHus nepen auadparmoit papao D
U MOXeT HaxoauThes B mpenenax or 0,9D no 1,1D. KosdduuumeHT ucTedeHUs nmpu 3TOM He
M3MEHSIEeTCSI.

HomunansHoe paccrosinue Iz 10 ocu otBepeTHs Ut 0T00pa fAaBjieHus 3a auadparmoit pasao 0,5D
Y MOJKET HaXOJUThCS B CIEAYIOIIUX MPeesiax, He BbI3bIBas U3MEHEHUST KOI(PPUIIMEHTA UCTECUSHHUSI:

ot 0,48D o 0,52D npu < 0,6;
ot 0,49D 10 0,5D mpu 3> 0,6.

Paccrostaust |1 1 | u3MepsoT OT BXOIHOTO TOpIia quadparMsl.

8.2.1.3 Jlnadparma ¢ ¢uaHieBbiM 0TOOPOM AaBICHUS (PUCYHOK 4, 0)

HomunanbHoe paccrosinue |1 mepen auadparMoi oT ee BXOXHOTO TOpLA J0 OCH OTBEPCTHS IS
oTOopa J1aBlIeHNs paBHO 25,4 MM.

Homunaneaoe paccrosiHue OT BBIXOJHOI'O TOpLa zma(bparMH A0 OTBEpCTHUA IJId 0T60pa

I!
2
JlaBJIeHUS 3a AuadparMoit paBHo 25,4 MM.

Paccrostaus |1 u Ié JOJDKHBI HaXOAWThCS B CIENYIOIUX MpeleNnax, HE BbI3bIBAas H3MEHEHUS

K03 HUIIMEeHTa HCTCUSHUS:
a) (25,4+0,5) MM Ipx OTHOBPEMEHHOM BBIITOJTHEHHH YCJIOBH:
£>0,6 u D < 150 mwm;
0) (25,4+1) MM B OcTaNbHBIX CiTydasx, T.e. nmpu S < 0,6 nim
£>0,6 Ho 150 MM <D <1000 mm.
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PucyHox 4 - PacrionoxxeHrne OTBEpCTHH AJIsl TPEeXpaiyCHOTo U (DIaHIIEBOro criocoboB oToopa
JIaBIICHUS

8.2.1.4 Ocu otBepcTust 1yt oTO60pa Aasienus U UT MODKHBI TiepeceKkaThbesl MO MPSMBIM YIJIOM B
npenenax £3°.

8.2.1.5 B mecte Bhixona B T oTBepcTHE AOMKHO MMETh KpyTjoe ceueHne. KpoMKH ero J0JKHEI
OBITH 3allOAJUII0 C BHYTpeHHel moBepxHOCThI0O MT W, HACKOIBLKO BO3MOXKHO, OCTpbIMH. Jlns
HCKITIOYEHHS 3ayCCHIIEB HA BHYTPEHHUX KPOMKAX OTBEPCTHUH IOMYCKACTCS UX MPUTYIUICHHE PAJNyCcOM
He GoJtee /10 1uaMeTpa oTBEpCTHS A1 0TOOPA AABJICHUS.

He npomyckaioTcsi HEpPOBHOCTH Ha BHYTPEHHEH MOBEPXHOCTH COCIWHHUTEIBHOTO OTBEPCTHS, Ha
KpPOMKax OTBepcCTusi, nmpocsepieHHoro B creHke MT, nim Ha crenke UT BOmM3M oTBepeTHst it oTO0Opa
JIaBIICHHSI.

8.2.1.6 Brmonrenue tpeboBanuii 8.2.1.4 n 8.2.1.5 MOkeT OBITh YCTAHOBIIEHO BHEITHUM OCMOTPOM.

8.2.1.7 lnametp oTBepCTHi [T 0TOOpa naBieHUs AoipkeH ObTh He Oonee 0,13D u He Oonee 13
MM.

IIpu ompeneneHMu JuaMeTpa OTBEPCTHSA YYUTHIBAIOT BO3MOXHOCTH €r0 3aCOPEHHA H
HE00XOIMMOCTh 00eCTIeueHHsI YAOBIETBOPUTEIbHBIX JUHAMHYECKUX XapaKTEPHCTHK.

OtBepcTus i otoopa gasneHus nepex CY U 3a HUM JTOJDKHBI OTJIMYATHCS IPYT OT Apyra He Ooiee
yeMm Ha 0,1 Mm.

8.2.1.8 OtBepctre s oTOOpa AaBICHUS JODKHO OBITH KPYIUVIBIM M HWJIMHAPHYECKUM Ha JUIMHE,
MIPEBBIMIAIOIIEH B 2,5 paza AuameTp 3Toro orBepctus. JJInHy U3MepsIoT OT BHyTpeHHer ctenku UT.

OKpyTJIOCTh U NWIMHAPUYHOCTH OTBEPCTHS MOTYT OBITh YCTaHOBJIEHBI BHEIIHUM OCMOTPOM.

8.2.1.9 Insa xaxxgoro CY mpenycMaTpuBaroT, Kak MUHIMYM, OJTHO OTBEpPCTHE JUIsl 0TOOpa NaBICHHS
nepen CY u 0J1HO - 32 HUM.

Jomyckaercst TPUMEHATh HECKOJIBKO CIIOCOO0B OTOOpa JaBieHWs Ha OJHOW CTaHIapTHOU
nuagparme.

JUis McKiIroueHHs B3aUMHOTO BIMSHUSL HE JOMYCKAaeTCs paclojiaraTb B OJHOH OCEBOH IIIOCKOCTU
(Ha omHOM 00Opa3yroIIel TOBEPXHOCTH TPYObI) HECKOIBKO OTBEPCTHI C OJTHOW CTOPOHBI ANa(parMsl.

B ropusoHTanbHBIX TPyOOIPOBOAAX OTBEPCTHS I 0TOOpa JaBICHHUS pa3MEIaloT B BEpXHEH YacTh
TpyOOIpPOBOJAa WM KaMepsl C OTKIOHEHHEM OT BEPTHUKAIBHOM IIOCKOCTH, MPOXOJIIeii uepe3 och
TpyOBI, HEe Oomnee 45° st BIaxHBIX Ta30B u He Oonee 90° miust cyxux razoB. B TpyOompoBogax ¢
JKUKOW CPeIO OTBEPCTHS I OTOOpA JAAaBICHHUS PAcIoaraloT B TOPU30HTAILHOW OCEBOH MIIOCKOCTH



C OTKJIOHEHHEM OT Hee He Ooinee 45°. Ecimu ®KHUIKOCTh COIEPIKUT Ia30Bble BKIIOUSHHUS, TO OTBEPCTHS
pacroJyiaratoT HI>Ke TOPH30HTAJIbHON IIIIOCKOCTH, a A ropsadeit xkuakoctu (t > 120 °C) u mapa - B
TOPHU30HTAIILHOM TIOCKOCTH.

B BepTHKanbHBIX TPYOONpPOBOIAX OTBEPCTHS AJIsI OTOOpa JABICHUS MOTYT OBITH PacIoOXeHBI B
00011 MI0CKOCTH, TpoXoasmIel gepe3 ock UT.

INoacoennHATH cpeaCcTBa U3MEPEHUH K OTBEPCTHAM JUIsl 0TOOpA AABJICHHA CIEAYET B COOTBETCTBUH
¢ 6.2TOCT 8.563.2.

8.2.1.10 Ocwu otBepctuii s ord6opa manenus nepex CY u 3a HIM MOTYT OBITH PACIIONIOKECHEBI B
Pa3HBIX IUIOCKOCTSX, Mpoxoasamux depe3 ock UT (cm. Takxke 3.1.3 u 7.2.7).

8.2.2 Jluagpaema c yenosvim omoopom oagnenusi (pUCyHOK 5)
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1- KopITyc KOJIBIEBOIT Kamepsl, 2 - OCh JucKa quadparmbl; 3 - TUCK Auadparmsl, 4 - OTBEPCTHS IS
oTOOpa JaBJIeHUS
Pucynoxk 5 - Yri0Boii 0TOOp IaBIeHUS

OONNUONNNNVARY

§ NN
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8.2.2.1 PaccrostHHe MEXIy OCSMH OTBEPCTHH sl OTOOpa NABJICHUS M COOTBETCTBYIOIIMMH
TopuamMu auadparmMel paBHO ITOJIOBUHE JTMaMeTpa MIIH IOJIOBHHE IIMPUHBI CAMUX OTBEpcTHH. B Mecte
BBIX0/1a BO BHYTpeHHIO0 1ojoctb T oTBepcTHe kacaeTcs Topua quadparMsl.
8.2.2.2 Otbop naBieHHss MOXKET OBITH NPOBEAEH KaK 4epe3 OTAEIbHBIE OTBEPCTHs, TaK M yepe3
KOJIbIIEBBIE ILEITH.
OTnenbHBIE OTBEPCTHS sl 0TOOpa IaBJIEHUS MOTYT OBITH BBIITOJHEHHBI Kak B TPyOOmpoBojae, Tak U
B ero (uranmax. Mecrom oTOopa AaBICHHS NMPHU HAIMYMM KOJIBLIEBOW IIETH SIBJISETCS OTBEPCTHE B
KOPILyCe KOJIbLIEBOI KaMepBhI.
8.2.2.3 3HaueHHMs HaMMEHBIIETO IWAMETPa d OTIENBHBIX OTBEPCTHH FUIM IIMPUHBI d KOJBIIEBBIX
miesie  OMpeNeNsioTcs  TPeOOBAaHMSAMH — NPEHOTBPAICHMS  3aCOpEeHHs W oOecredeHUs
YAOBIETBOPUTEIBHBIX AUHAMHYECKUX XapaKTEPUCTUK. DTH 3HAUCHUS] HAXOAAT U3 YCIOBHIL:
0,005D < @ <£0,03D mpu < 0,65;
0,01D <4 <0,02D npu > 0,65.



He3aBucumo oOT 3HayeHHS ﬂ 3Ha4YCHUEC JuaMeTpa a MJOJIKHO YIAOBJICTBOPATH CJICAYIOIINUM

TpeOOBaHUSM:
- JUIS1 J)KUJIKOCTEH U ra30B 1 MM <a<10mm;
- U IAPOB B CJIy4ae MPUMCHEHUS KOJIBIIEBBIX KaMep 1 MM <a 1<0 mym;
- U IAPOB U CHKMKCHHBIX Ta30B B CIIy4ac MPUMCHCHUS
OTJICNBHBIX OTBEPCTHH JIJIsl OTOOpA TaBICHUS 4 mMm < a <10 MMm.

8.2.2.4 KonbleBble LIENU BBHIMONHAIOT CIUIOIIHBIMU MM HPEPHIBUCTBIMU 110 BCEMY MEPUMETPY
nonepeynoro cedenust UT. Kaxnas konbleBas kamepa JTOJDKHA COOOLIAThCs ¢ BHYTPEHHEH MOJIOCTBIO
UT c noMomrpio He MEHee YeTHIPEX OTBEPCTHH, OCH KOTOPBIX 00Pa3yIOT paBHBIC YTIIBI MEXKAY COOOM.
ITnomae KaxI0ro OTBEPCTHS JOJDKHA COCTABIIATh He MeHee 12 M2,
8.2.2.5 Ecam wumeercs HECKOIBKO OTHENBHBIX OTBEPCTHHA Uil OTOOpa MaBICHUS B OIJHOM
norrepedroM ceuernu UT mepen u 3a nuadparmoii, ©X OCH TOIDKHEI 00pa30BaTh MEXIY COOOH paBHBIE
YTJIBL
8.2.2.6 BuyTpenuuii auamerp b kopmyca KoIbIieBOM KaMepsl TOJDKEH OBITH paBeH (wid Gosee)
BHyTpeHHemy quameTpy D UT. Kpome Toro, 3HaueHne b 10KHO HAXOAUTHCS B MpEAeiax:
D<b<1,01D.
IIpu 3TOM BBIIIOJIHAIOT yCIOBUE
b-D ¢ 19901
D D 0,1+2,35*
JlniHa Koprmyca C KOJBLEBOH Kamepsl mepel AuckoM auadparMsl U miiHa C' 3a quadparmoit
JOJDKHBI OBITH He Oomnee 0,65D (pucyHok 5).
TonmuHa f cTeHKH KaMepbl JOJDKHA OBITH paBHA WK OoJiee 2a.
[Tnomans cedenus: gh KoybleBOil KaMepbl MODKHA OBITH paBHa (win Ooliee) MONOBHHE OOMICH
IUIOLIAIM IIENM, COEANHAIOIIEH ATy KaMepy ¢ BHyTpeHHel nonoctsio UT.
8.2.2.7 Bce moBepXHOCTH KOpIyca KOJIBLIEBOM KaMepbl, COMPHUKACAIOIIMECS CO CPEAOM, JOJKHBI
OBITH YUCTHIMHU.
8.2.2.8 OteepcTuss a1 0TOOpa MABICHUS W3 KOJIBIEBBIX KaMep K COCTUHUTCILHBIM JIHHHSIM
M3MEPHUTENBLHBIX NPHUOOPOB BBINONHSIOT B CTEHKE KOpIlyca KaMmepbl. B MecTe BbIXOAa M3 CTEHKU
OTBEPCTHE JIOJDKHO MMETh KPYTJIOe CeueHne quaMeTpom j ot 4 1o 10 mm (8.2.1.5).
8.2.2.9 B3anMHOe pacrioyio’keHHe KOJIBIEBBIX KaMep nepen auadparMoi u 3a Heil HeoOs3aTeNbHO
JIOJDKHO OBITH cMMMeTpu4HbIM. OHAaKo 00e KaMepsl TOJKHBI COOTBETCTBOBATh BBIIIETIPHUBEICHHBIM
TpeOOBaHUSIM.
8.2.2.10 Auametp UT, ncnonb3yeMsblil npu pacyeTe OTHOCUTEIbHOrO auameTpa otBepetus CY u,
cJeI0BaTeNIbHO, pacxoa, U3MEPSIOT B cOOTBETCTBUM ¢ 7.5.1.2. Ilpu 3TOM Kopnyc KOJIbLIEBOH Kamepbl
cumntatoT yacteio CVY. Ilpu HaNMMuuK ycTymna BeIIONHSIOT TpeboBanue 7.5.1.4. Paccrosuue Iy, (pucyHoK
5) U3MEpPSIOT OT PACTOYKH JJIS KOPITyca KOoNbIeBoi kKamepsl miepen CY.
8.3 KoadduimenTs! ncredenus quadparM 1 paciIimpeHns rasa
8.3.1 Venosus npumenenus ouagpazm
CranpapTHele AuadparMsl IPUMEHSIOT P CIETYIONUX YCIOBUAX:
- tuadparMel ¢ YriIOBBIM OTOOPOM JaBICHUS:
d>12,5;
50 < D < 1000;
0,2 < 5 <0,75;
5000 < Re < 108 npu 0,2 < < 0,45;
10000 < Re < 108 npu B> 0,45;
- muadparMel ¢ GIIaHIEBBIM B TPEXPaANyCHBIM OTOOPOM JIaBJICHUS:
d>125;
50 < D <1000;
0,2<p4<0,75;
1260 B2 D <Re < 108,
rae d u D BeIpakeHbI B MUJUTHUMETPAX.
3Ha4yeHNsI OTHOCHTENHHON SKBHBAJICHTHOW IIepoxoBaTocTH cTeHkn WT mepen nmadparmoit Ha
qrHe He MeHee 10D qomKHBI yIOBIETBOPSITH CIEAYIOMIEMY YCIOBHIO:

(8.5)

R_[;u .104 < 10[1/(10,54)781/14. (8.6)

3HaueHne R, omnpenensioT SKCHEPUMEHTAILHO 110 IIOTEpe MAaBIeHHS Ha 0a30BOH JiMHE
koHkpetHoro UT mpu pacxonax, COOTBETCTBYIOLIMX BEPXHEMY Mpeaety u3Mepenuii (cm. B.3).
TTpubnmxennple 3Ha4eHUS Ry, 0715 pa3IMIHBIX MaTEpUAIOB JOIMYCKAETCS ONMPEAEISATh MO TaOJHIe



B.1.

[IpuBenennsie B Tabmuie b.1 3Ha4YeHWs OKBHBAICHTHOM IIEPOXOBATOCTH ISl Pa3IMYHBIX
MaTepuanoB paccuurtaHsl o ¢popmyiie Koynbpyka no sKkCrepiMEHTaIbHBIM JaHHBIM.

Jonyckaercs npumenenue UT ¢ oTHOCHTENbHO LepoxoBaTocThio 10 3-107%, eciu ee BausHue Ha
3Ha4YeHHEe KOX(PUIMEHTAa HCTEUCHHS YYTEHO NOMPaBOYHBIM KO3()(UIIMEHTOM Ha IIEPOXOBATOCTHh
BHyTpeHHel nosepxHoctd UT.

8.3.2 Koaghpuyuenmoi
8.3.2.1 KoappunmeHT ncTeueHNs ONpeAesIIoT Mo ypaBHeHuto LllTombia:

C = C-KRge, (8.7)
rue

C-=0,5959 + 0,0312 1 -0,1840 £ + 0,090 L15* (1 - £ )1-0,0337 L, A (8.8)
0,75
0,0295%°|10° | _ 1, L1426
Re C_(Re)*™’
1+ ————
64,28 3%
1,426 =a/b-1=1,70049/0,70091 - 1;
64,28 = 0,0029 ( 106)%75b = 0,0029( 108)%75-0,70091 (B cooTBeTCTBHH C 5.2);
L; = 11/D - oTHOLIEHHE pacCTOSHUSI OT BXOJHOI'O TOpLa AuadparMsl 0 OCH OTBEPCTHS I 0TOOpa
TaBJIeHUA riepen nuadparmoii k quametpy UT;
L, = I,D - oTHOmICHIE pacCTOSIHUSI OT BBIXOJHOTO TOPIA JradparMbl 10 OCH OTBEPCTHSI IUIsl 0TO0pa

JaByieHus 3a quadparmoit k auametpy UT.
Kpowme Toro, B ypasHenuu (8.8) koappuuunent 0,090 L = 0,039 npu

> 20999 433)
0,0900

B ypaBuennn (8.8) 3Hauenns L; u L, mpuHUMArOT paBHBIMH:
- IUIsL YTJIOBOTO OTOOpA NaBICHUS

Kg =1+

Re C (8.9

Li=L,=0;
- U TPEeXpaJAnyCHOro 0TOOpa JaBJICHUs
L1: |,
L, =0,47,
- uist praHLeBoro oToopa NaBIeHHs
Li=L,=254/D

rre D BeIpakeH B MUJITUMETpax.

YpaBaenue (8.8) MOXKeT OBITH HCIIONB30BAHO TOJBKO MPHU YKa3aHHBIX B 8.2.1.2, 8.2.1.3 nmm 8.2.2
cnocobax oTOOpa JaBICHHUS.

VYpaeuenue (8.7) m mpuBeneHHBIe HIKe (opMynsl morpemHocted (8.3.3) crnpaBeMBE TpH
coOmonennn TpedoBanmit 8.3.1 u 00mMKX TpeOoBaHMI ycTaHOBKH AuadparM (paszaen 6).

B tabmumax A.1-A.11 mpuBeneHBI B KaueCTBE CIPABOYHBIX NAaHHBIX 3Ha4YeHUsA C Kak QyHKUHU [,
Reu D.

8.3.2.2 Ilpm wucmomp30BaHUH JIOOOTO M3 TPEX CTAHAAPTHBIX CIOCOO0OB OTOOpa [MaBICHUS
K03(GULHEHT pacuIMPeHUsl ONPEEISIOT 10 SMIMPUIECKON (hopMyIie

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

Ycnosust mpuMmenenns popmysl (8.10) nomkHbI oTBedaTh TpeboBanusM 6.3.3 u 8.3.1. B tabnume
A.14 mpuBeneHpl B KadecTBE CHPABOYHBIX JAHHBIX 3HAYCHUS KOI(PQPUIMEHTa pacHMpeHus Kak
oyukuuun k, (L-Ap/p)u p.

8.3.3 oepewnocmu

8.3.3.1 TlorpemHocTh onpenenenust kodpuimenta ncredennus C Mpu yCIOBUH, YTO MOTPEITHOCTH
onpenenenus 5, Re, D u Ry / D paBHbI HYJI10, IMEET 3HAYEHUS:

500 =+0,6 s <06,
0, =1 nu p>0.6.

8.3.3.2 TlorpemHOCTp ompeneneHuss KodPQHUIMEHTa PpaCIIUPEHUs] & NpPU  YCIOBHH, YTO
MOTPEITHOCTH onpenenieHust 5, A p / p u K paBHbI HyITIO, IMEET 3HAUCHUSL:
500 =+4(Ap/ p) npu f<0,75
8.4 Tloreps naBneHMst
8.4.1 Tlotepto maBneHust Aw Ha aAuadparme ONPEEIIOT Mo GopMmyie



2
Am:%Ap. (8.11)
1+ap
ITotepst maBieHUs MpeaCTaBIseT cOOOM Pa3HOCTD CTATUYECKUX NaBlieHNH y cTeHkn UT:
- n3MepenHoro nepen CY B MecTe, IZie CTAHOBHTCS NMPEHEOPE)KMMO MalbIM BIMSHHE JaBICHHS
(mpubmmurensao 1D), 00yCIOBIEHHOTO TOPMOXEHHEM BXOAALICTO IIOTOKA HETIOCPEACTBEHHO Y

nmadparMel, U
- mMeperHoro 3a CY B MecTe, Ile MOXHO CYHTATh IOJHOCTBIO 3aKOHYECHHBIM IPOLECC

BOCCTaHOBJICHHSI CTATHYECKOTO JABICHHUS, OOYCIOBICHHOTO PACHIMPEHHEM CTpyH (TPUOIU3UTEIBHO
6D 3a CVY).
8.4.2 JlonycKaoT NPUMEHEHHE YIPOIIIEHHOW (hOPMYIIBI IS OTIpEeeIeH s TOTEPH AaBICH s

Aw=1-B"°)Ap (8.12)
9 COILJIA CA 1932

9.1 O6mwmii B
Ha pucyHke 6 mokasaH paspe3 oOLIero BHJa COIUIA B IUIOCKOCTH, MPOXOMSAIIEH dYepe3 och

TOPJIOBHUHBI. ByKBCHHBIe O603Ha‘leHI/I$[, NPUBCACHHBIC HaA PHCYHKE 6, HCIIOJIB30BAaHbl 1JaJIEC B
HaCTOALIEM pasciic.
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Pucynok 6 - Comno UCA 1932

Yacte comna, pacnonoxenHas BHyTpu WT, umeer kpyrmoe cedenue. CoOIIO COCTOUT U3
CyXalolIeics 4acTy ¢ 3aKpyTIeHHBIM NpoQuIeM U HHIMHAPUIECKON YaCTH - TOPIOBHHBI.
9.2 IpodunbHas 4acTh coria



9.2.1 IpodunbHas 4acTb comia UMeEeT:

- BXOZIHYIO TOPLIOBYIO TUIOCKOCTh A, TIEPIICHIUKYISIPHYIO K OCEBOM JIMHUH COILIA;

- CY’)KaloMIyIOCs 9acTh, IPO(UIs KOTOPOH 00pa3oBaH AyraMu okpyxHoctel B u C;

- WJIMHIPUYECKYIO YacTh - TOPJIOBUHY E;

- KOJIBLIEBOH BBICTYH F, IpenoXpaHsIOIMii BEIXOAHYIO KPOMKY OT IIOBPEKICHHUSL.

9.2.2 BxomHas TOPIOBasi TNIOCKOCTh A OTpaHHYeHa OKPYXKHOCTBIO auameTpoM 3d/2 v BHYTpeHHUM
nepuMeTpoM TpyOorpoBoaa, tuaMeTp KotToporo paseH D (pucyHoxk 6, a).

Ipu d < 2D/3 paguanbHas MMpUHA TOPIIOBOM TFIOCKOCTH PaBHA HYJTIO.

Ipu d > 2D/3 BepxHssA 4acTh COIUTa HE WMEET TOPIIOBOM IUIOCKOCTH B TpyGompoBojge. B atom
CIlyJae COTIIO U3TOTOBJIIIOT TAaKMM 00pa3oM, Kak ecii Ob1 D Obu1 Gombiire 3d/2, a IIIOCKYIO BXOIHYTO
9acTh JICNAIOT YCEUCHHOMU, YTOOBI ee OobImii auameTp Obut paBeH D (9.2.7 u pucyHok 6, 0).

9.2.3 Jlyra okpyxHoctu B kacaetcs iockoct 4 npu d < 2D/3. Paguyc R1 pasen 0,2d + 10 % npwu
£<05u02d+3 % npu > 0,5. Llentp 310 OKpYyXHOCTH Haxomutcsi Ha paccrosauu 0,2d ot
BXOJHOTO Topua U Ha paccrosiauu 0,75d oT ocu cormia.

9.2.4 lyra okpyxHoctu C Kacaetcs IyTd OKpy:kHOCTH B u ropiosunsl E. Ee pamuyc Ro pasen d/3
+10 % mpu £<0,5ud/3 +3 % mpu > 0,5.

LleHTp 3TO¥ OKPYKHOCTH pacroyioxkeH Ha paccrosauu d/2 + d/3 = 5d/6 ot ocu u Ha paccTOsIHUU a
OT BXOJTHOTO TOpLA

12+39°°
a e
60

9.2.5 T'opnosuna E umeer auamerp d u anuny b = 0,3d. 3a 3HaueHue d NpUHHUMAIOT CpenHEe
3HAUYeHHE pe3yJbTaTOB M3MEPEHHH JuaMeTpa HE MEHEee UYeM B YeThIpeX NPHOIN3UTEIHHO
PaBHOOTCTOSIIUX JAPYT OT pyra HarpaBICHUsIX.

opnoBuHa 1o/bKHA OBITH LMIMHAPUYECKOW. 3HaUeHHE JII000Tr0 JuaMeTpa B JIIOOOM IMONEPEYHOM
CEUCHUU HE JIOJDKHO OTIIMYATHCS OT cpesiHero 3HaueHus 6osee ueM Ha 0,05 %. [Ipu aTOM norpentHocts
HM3MEPUTENIFHOT0 HHCTPYMEHTa He JoinkHa mpeBbimats 0,02 %.

9.2.6 Beictynm F 06pa3oBaH pacToukoil BBIXOAHOTO Topia auamerpoMm ¢ = 1,06d u rmyGuHOMH,
pasuoii winu menee 0,03d. OtHourenue (¢ - d)/2 k riryOuHE pacTOYKH JODKHO ObITH He Oonee 1,2.

BeixonHas kpomka f coruta 1oymkHa OBITH OCTPOIA.

9.2.7 O6mast mmHa cormta 6e3 pacrouku cocrasiset 0,6041d npu d < 2D/3. TIpu d > 2D/3 o6uias
JUIMHA COTIIa YKOPAaYMBAETCs M3-32 YCEYEHHOCTH BXOJHOM YaCTH.

Hwxe npuBeneHsl 3HaueHMs: oOmIeH UIMHBI corula 0e3 pacTOYKd B (YHKIMH OTHOCHTEIHHOTO
nuametpa orBepcTus CV.

OO6mas rHa coria 6e3 pacToYKH B ()yHKIHHU [ paBHA:

a) 0,6041d o1 0,3 < B < ?3; 9.2)

6) [0,4041+ (% —0’—225 —0,5225)"2]d m%3< f<08. (9.3)

d =0,3041d. (9.1)

9.2.8 TIpousib cyskaroIeicst BXOIHON YacTH COIUIA MPOBEPSIOT ¢ IOMOIIBIO I1a0JI0HA.

3HaueHHs JIOOBIX JBYX JHMAMETPOB CY)KaloIeics BXOAHOW YacTH, W3MEpPEHHBIE B OJHOMN
TUIOCKOCTH, TIEPIICHUKYJIIPHONW K OCH COIUIa, HE JOJDKHBI pa3liMuaThesi MEKay co0oi Oosiee uem Ha +
0,1 % ux cpenHero 3Ha4eHHUs.

9.2.9 IMapameTp LEPOXOBATOCTH TIOBEPXHOCTH BXOJHOTO TOPIA U TOPJIOBUHBI cotuia Ra < 107d.

9.3 BrIxoaHas NOBEPXHOCTH COILIA

Yucrora 006paboTKH MpoduiIs 3aHeH NOBEPXHOCTH COIUIA JIOJDKHA ObITh He Ooree 0,01 Mm.

9.4 TomuuHa CTEHKH COILIa

Tonmuua H cTeHKH coria JoJbKHA ObITh He Oonee 0,1D.

9.5 OtBepcrust 11 0TO0pA AABICHUS

9.5.1 Ilepen comioM MPUMEHSIIOT YTJIOBOW OTOOP JaBICHHUS.

9.5.2 OtBepctre Ui YrioBOTO OTOOpa MJaBJICHUs TeEpel] COIUIOM JOJDKHO COOTBETCTBOBATh
TpeGoBaHusIM 8.2.2.

9.5.3 3a comnomM MoKeT OBITh IIPUMEHEH YTJIOBOM OTOOp NaBlICHHS MM OTOOp JaBJICHUS depe3
OTBEPCTHE, PACIIOIOKEHHOE HA PACCTOSHUM |2 OT BXOZHOTO TOpLA COILIa 10 OCH OTBEPCTHS s 0TOOpa
JIaBJICHUS [IPH YCIIOBUSX:

I, <0,15D qns $<0,67 u
1,<0,2D nans 5> 0,67.

9.5.4 Jlmamerp otBepcTHs 11 OTOOpa JaBiEHHS 3a COIUIOM JIOJDKEH COOTBETCTBOBATH
TpeboBanusiM  8.2.1.7. OtBepcTust A YIJIOBOrOo OTOOpa JaBJICHHS JOJDKHBI COOTBETCTBOBAaTh
TpeboBaHusM 8.2.2.



9.6 Koapduuments! ucreuenus conen UCA 1932 u pacmmpenus raza
9.6.1 Comna UCA 1932 mpuMeHSIOT IPU yCIOBUAX:
50 MM < D <500 mwm,
03</4<08,

7-10* < Re < 107 npu 0,30 < < 0,44,

2:10* <Re < 10" npm 0,44 < < 0,80.
Kpowme Toro, otHocutensHas mepoxosatocts T Ha nnHe He Menee 10D 1o coruta ynoBieTBopsier

YCIIOBUIO

% 10% < 10[1/(10ﬂ4)+5]/9. (9.4)

JHomnyckaercs npumenenre UT ¢ oTHOCHTENbHOM miepoxoBaTocThio 0 3-1073, ecnu ee BausHue Ha
3HaYCHUE KOA(P(DHUIHMECHTA HCTEUCHHS YUYTCHO B COOTBETCTBHHU ¢ TpeboBaHusAMH paszena B.3.

Homyckaercs IpHOIKEHHbIE 3HAYCHUS Ry A7 Pa3NUYHBIX MATEPHATIOB OMpPEACISTh MO TabJIHIe
B.1.

9.6.2 Koappuuument ucreuenus C onpeensor no Gpopmyse

C = CKre, (9.5)
rue C- =0,9900 - 0,2262 B4, (9.6)
-4 215 2106 T
K, =1+ 107 (334 17,5)p°|10° 14 0,86 _ . 1)
C. Re C_(Re )~

923,942(334°" —17,5)
0,86 =a/b -1=2,16346/1,16313 - 1,
923,9 = 104(10%):%5 b = 104(106)*5.1,16313 (B cooTBeTCTBHH C 5.2).
B Tabmuue A.12 nmpuBeneHbl B KauecTBe cripaBoyHbIX 3HaYeHus C kak ¢pyHkuuu S u Re.
9.6.3 Koa¢h¢urmeHT paciiupeHust £ OnpeaelisioT 1o GopMmyIie

1/2
k2 1- g* 1— kDK
€= [ kw—l 1—ﬁ‘€/2’k 11”—!// , (9.8)
rne w=1-Ap/p.

Ycnorust npumMenenus hopmydst (9.8) momKHBI 0TBe4aTh TpeboBanusM 6.3.3 u 9.6.1.

3nauenus kodpdunuenta pacimpenus kak ¢yukmmu K, (1 - Ap/p) u [} nIpuBeneHBl B KauecTBe
CIPaBOYHBIX JAaHHBIX B Tabmuie A.15.

9.7 lorpemHocTH

9.7.1 MorpemHocTh k03¢ dunmenTa ncreueHus C Mpy yCIOBHH, YTO HOTPELIHOCTH ONPEeIeHuUs [,
D, Re u Ry/D paBHBI HyITf0, IMEET 3HAUCHHUS:

5c0 =+0,8% npu £< 0,6,
O, =%(2—0,4)% npu 5> 0,6.

9.7.2 TlorpemHOCTh KO3 GUITUEHTA PACIIUPEHHS £ TIPU YCIOBHH, YTO MOTPEITHOCTH OTPE/IeIICHUS
B, Ap/p v K paBHBI HyJII0, UIMEET 3HAUCHHUE

o, =2Ap/p. (9.9)

&
9.8 Tloteps naBneHMs
TTotepro nasnenust Aw B comnax UCA 1932 onpenensroT B COOTBETCTBHHU ¢ TpeboBanusmu 8.4.1.

10 TPYBbI BEHTYPH

B kadectBe CY ucnons3yioT ABa BUjaa Tpyo Bentypu:

- Ktaccuyeckue Tpyosr Bentypuy;

- comta Bentypu.

10.1 Knaccuueckne Tpyosr Bentypu

10.1.1 Obnacmob npumenenus

Wmerorcst Tpu pasHOBHIHOCTH Kiaccuyeckux Tpyo BeHTypum (nanee - TpyObl), 0OycioBiIeHHBIE
CIIOCOOOM M3TOTOBJICHUS! BHYTPEHHEH IOBEPXHOCTH BXOJHOIO KOHyca M NpOo(dWIs IepecedeHus
BXOJIHOTO KOHyca M TropioBuHBL. OIUCAaHHE 3THX TPeX Pa3jIMuHBIX CIOCOOOB M3rOTOBJIEHHS U HX
xapakrepuctuku npuseness: B 10.1.1.1-10.1.1.3.

10.1.1.1 Kmaccuueckas tpy6a BenTypu ¢ nuroit (6e3 06paboTki) BXOIHONH KOHMUECKOH YacThIO



TpyOy H3roTOBIAIOT JUTREM B TECOYHYIO (OPMY WIHM JPYyTUMHU cCloco0aMu, KOTOpBIE HE
npeaycMaTpuBaloT 00paboTKy BXOIHOW KOHMYECKOH YacTu coruia. ['opiaoBuHY cormta oOpabaThiBaloT,
a MecTa Iepexo/ia My KOHHUECKUMH U HWINHIPUICCKIMH 3JIEMEHTAMH 3aKPYTJISIOT.

Oty TpyOy IPUMEHSIOT NPH YCIOBHUAX:

100 mm < D < 800 mm;
0,30 < 4<.0,75.

10.1.1.2 Knaccuueckast py06a Bertypu ¢ 00paboTaHHOI BXOJHOH KOHUIECKOH 4acThIO

TpyOy HM3roTOBISIIOT JUThEM. BXOAHOW KOHYC, TOPIOBHHY M BXOAHYIO IMIMHIPHUYECKYIO YacTh
obpabateiBaroT. Ilepexompl MeXTy KOHWYECKUMH W IMIMHAPHYECKHMH 3JEMEHTAMH MOTYT OBITh
BBITIOJTHEHBI € 3aKPYTJICHUAMH U 0€3 HUX.

Oty TpyOy IPHUMEHSIOT P YCIOBHUAX:

50 mm < D <250 mm;
0,40< p<0,75.

10.1.1.3 Knaccrgeckas Tpy6a Bentypu co cBapHoii (0e3 00pabOTKH) BXOAHOW KOHHYECKON YaCTHIO
U3 JIUCTOBOM CTanu

Takyto TpyOy OOBIYHO W3TOTOBISIIOT CBapkoil. TpyObl OONBIIMX JHWAMETPOB HE HMEIOT
MeXaHUUeCKol o00paboTku. B Tpybax Manoro muamerpa o0pabaThiBalOT TOPJIOBHHY. Ty TpyOy
MIPUMEHAIOT IIPU YCIOBUAX:

200 mm < D <1200 mm;
04<p5<.0,7.

10.1.2 IIpogpunv mpybwr Benmypu

Ha pucynke 7 mokazaH paspe3 TpyObl BeHTypu B IIOCKOCTH, MPOXOAAIIEH uepe3 oCh TPyObI
Benrtypu. bykBeHHble 0003HauSHHUS IPUBEACHBI JUIS CIIPABKH.
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Pucynox 7 - 'eomerpuueckuii npoduiis Tpyost Bentypu



Knaccuueckast Tpy6a BeHTypu cOCTOMT M3 BXOJHOTO HMJIMHIPUYECKOTO yyacTka 4, COeTMHEHHOTO
C Cy)Karoleiics KOHM4eCKo! 4acThio B, muinuHapudeckoi ropiaosunbl C u auddysopa E. BHyTpeHHss
MTOBEPXHOCTH COILIA IPEICTABISIET COOOM MOBEPXHOCTD BpaIIeHNUs, KOHIIEHTprYHYIo ocu UT.

10.1.2.1 [Jmamerp D BXOmHOTO IWIMHAPHYECKOTO ydYacTKa A HE JOIDKEH OTIMYAThCS OT
BHyTpeHHero nuamerpa UT Gonee wem Ha 0,01D.

MunyuManbHas IJIMHA BXOJHOTO IMIMHIPUYECKOTO YydacTka A, H3MEpeHHas OT MeCTa €ro
coenuHeHus: ¢ UT 10 MIOCKOCTH IepecedeHHs] YCEUEHHOro KOHyca B ¢ LWIMHAPOM A, JOJKHA
cooTBeTcTBOBaTH Tpeboarmsm 10.1.2.7-10.1.2.9.

Juamerp D BXOZHOTO IMIMHAPUYECKOTO YHYaCTKa U3MEPSIOT B IUIOCKOCTU OTBEPCTHH AJIsi 0TOOpa
JIaBJIeHUs.. MUHUMalIbHOE KOJIMYECTBO M3MEPEHHUH JOJKHO OBITh PABHO YMCIY OTBEPCTHH Uit 0TOOpa
JaBjeHUs (HO HE MeEHee YeThIpex). OJTH W3MEpEeHus INPOBOJAT BOJM3M OTBEpCTHH isg oTOopa
JIaBJICHUS, a TaKXKe MEXAYy HUMHU B TUaMETPAIbHBIX INIOCKOCTSIX, PACHOJIOKEHHBIX MO OJUHAKOBBIMU
yriaaMu Jpyr K JIpyry. 3a cpeiHee 3HadeHHE pe3yJbTaTOB HM3MEPEHUH NPUHHUMAIOT MpPU pacueTax
3HaveHue auametpa D.

JlnaMeTphbl BXOAHOTO LMJIMHAPHUYECKOTO Y9aCTKa M3MEPSIOT TaKKe M B IPYTHUX IUIOCKOCTSX, TN
HET OTBEPCTHUIl 11 0TOOpA AaBICHHS.

Hu ogHO n3 3HaueHUN TMaMeTpoOB, U3MEPEHHBIX MO [UIMHE BXOAHOTO IIJIMHAPHUYECKOIO ydacTKa,
HE JOJDKHO OTiH4aThes Oonee yeM Ha 0,4 % OT cpeqHero 3Ha4eHUA AUaMeTpa.

10.1.2.2 Cxonsmasics yacte B TpyOsr BeHTypn m1r000r0 BHIa MOHKHA OBITH KOHHYECKOU C YTIIOM
KoHyca 21°+1°,

OTa 4acTh OrpaHMYEHAa HA BXOJE IJIOCKOCTBIO NEPECEUYEHUs] YCEYEHHOrO KOHyca B ¢ BXOIHBIM
LITHHAPOM A (MU UX MPOJODKECHUSIMU) U Ha BBIXOJIE - IIOCKOCTBIO IIEPECeUeHUs YCEUEHHOTO KOHyca
B ¢ ropnosunoil C (W1 UX NPOJOIDKEHHSIMH).

OOmast uiMHA BXOJHOTO KOHyca B, u3MepeHHas NapajjielbHO ocu TpyOsl BeHtypw,
npubIM3KuTeIbHO paBHa 2,7(D-d).

Mecto nepexoja KoHyca B B LIJIMHAPHUYECKUH ydacTok 4 umeeT paauyc Ri, 3HadeHHne KoTOporo
3aBUCHT OT Pa3HOBHHOCTH KilacCHUeCcKoil TpyObl BeHTypu.

[Ipoduap BXOZHOTO KOHyCa MPOBEPSIOT C IMOMOIIbI0 mabdiaoHa. OTKIOHeHHE Tpo(WIs BXOTHOTO
KOHyca OT mpo¢uias mabioHa B 1r000M MecTe KOHYCHOM 4YacTH He JOJDKHO mpesbimarh +0,4 %
nuametpa UT.

3a BHYTPEHHIO IOBEPXHOCTH BXOJHOTO KOHYCa NPUHMMAIOT IMOBEPXHOCTb BpAIICHUS, IS
KOTOPOH [Ba IUaMeTpa, M3MEpPEHHbIE B OJHON IUIOCKOCTH, MEPHEHIUKYISPHOW K OCU BpAallEHUS,
OTJIMYAIOTCS OT CPEJHEro 3Ha4YeHus auamerpa He Oosnee yem Ha +0,4 %.

BHyTpeHHIOI0 TOBEPXHOCTh BXOJHOTO KOHYCa MPOBEPSIOT TAaKKe MIA0JIOHOM, MOCKONBKY pPaanyc
R1, B MecTe conpspkeHHs IPeACTaBIsAeT OO0 TOBEPXHOCTh BPAIICHHS.

10.1.2.3 Topnosuna C mommkHa ObITh IHIHHIAPHUYecKol nuamerpoM d. Ha BXome oHa orpaHudeHa
IUIOCKOCTBIO MEPECceueHus] yCeUeHHOro KoHyca B ¢ ropioBuHoW C (WIM UX NPOJAODKEHHSIMM), Ha
BBIXOJIE - TIIJIOCKOCTBIO TIepecedeHus: TopioBuHBI C C yCeueHHBIM KOHycoM FE (WiIM HX
npooKeHusIMK). JimmHa ropiioBuHbl C, T.€. paccTOSHHE MEX/IY YKa3aHHBIMH IUIOCKOCTSIMHM, JIOJDKHA
OBbITh paBHa 0 HE3aBUCHMO OT Pa3HOBHIHOCTH KJIaCCHYECKOH TpyObl BenTypu.

B mecre coeaunenns ropinoBuHbl C ¢ BXOJHBIM KOHYCOM pajauyc compspkeHus - Rz, a B mecre
conpspkeHus ¢ quddyzopom E - Rs. 3HadeHuss R> 1 Rz 3aBUCAT OT pa3sHOBHUIHOCTH KIACCHYECKOM
TpyOBI Bentypu.

Huamerp d H3MepsiIOT B IUIOCKOCTH DPACIIOJOXEHUS OTBEPCTHH AIs OTOOpa  JaBICHHMS.
MuHUMaTbHOE YUCIIO U3MEPEHHH TOJDKHO OBITh paBHO YHCITy OTBEPCTHH AJisi 0TOOpa naBieHus (HO He
MEHee YEThIpeEX).

Juamerp d wu3MepsOoT BOJW3M OTBEPCTHH JjIs OTOOpA JABIEHHS, a TAKKE MEXIY HAMH B
JTUaMEeTPaIbHBIX HANpaBJICHHUSX, PACIOJIOKEHHBIX O] OAWHAKOBBIMH yIJaMH ApPyr K Apyry. 3a
3HaueHWe nuamerpa d TMpu pacueTax MPUHAMAIOT CPEIHEe 3HAUCHHE PE3YJIbTaTOB BCEX H3MEPCHHIA.
IIpu 5TOM MOTPENTHOCTh H3MEPHUTENBHOTO HHCTPYMEHTA He JoJpkHa npeBsimath 0,02 %.

JuameTpbl n3MepSIOT TAKXKE B MECTax, I'JIe HET OTBEPCTHH JUIsI 0TOOpa JaBICHUs.

Hu onHo W3 3HaueHW# JuaMeTpoB IO JJIMHE TOPIOBHUHBI HE JOJDKHO OTIUYATHCS OT CPEIHEro
3Ha4YeHus nuamerpa ooiee uem Ha =+ 0,1 %.

lopnoBuna TpyOsl BenTypm pomkHa ObITh 00paboTaHa Ha CTaHKE WJIM HMETh IJIAaIKYIO
MOBEPXHOCTH 110 BCEH ATMHE C IEPOX0BATOCThIO coryacHo 10.1.2.6.

[IpoBepsIoT, 9TO KpUWBBIE, CONPATAIONINECS B TOPJIOBHHE paanycamMu R, m Rz sBusiorcs
o0OpasylonuMu TOBEPXHOCTH BpaimleHus, kak ykazaHo B 10.1.2.2. Dto TpeboBaHHWE CUHTAIOT
BBIMIOJIHEHHBIM, €CIM 3HA4YeHHS JBYX JWAMETPOB, M3MEPEHHbIE B OIHOW  IUIOCKOCTH,
MEePICHANKYIIPHON K OCH BPAIICHUS, OTIAMYAIOTCS OT 3HAYCHHS CPEeIHEro AuameTpa He Oosee uyem Ha
+0,1 %.



3HaueHHMs PaINYCOB CONPsDKEHHs R2 1 R3 MpoBepstoT ¢ moMomipio madoHa.

Just kakoro paanyca OTKIOHEHHE OT MpoQuIiIs MIabiioHa ONPEessIoT 0OBIYHBIM CIIOCOOOM, T.€.
TaK, 9TOOBI MONyYNTh MAaKCHMAaJIbHOE OTKIOHEHHE NPH OJHOKPATHOM H3MEPEHUH, KOTJa M3MEpEHHE
BBITIOJTHSIOT TPHONM3UTENFHO B CpenHed dYacTu npoduis mmrabioHa. 3HadyeHHEe MaKCHMAaIbHOTO
OTKJIOHEHHS TOJKHO OBITH He Oonee 0,02d.

10.1.2.4 Pacxonsmasicst 9acth £ NODKHAa OBITh KOHHYECKOH M MMETh yToll KoHyca ot 7° mo 15°.
OnTuManbHBIA yTOJ KOHyca BBIOHpAroT oT 7° 1o 8°.

MuHUMaTbHBIA THAMETP pacXomsIielicss KOHMIeCKOH JacTi E MoIbkKeH OBITh He MEHee Juamerpa
TOPJIOBUHEL.

10.1.2.5 Krnaccuueckyro TpyOy BeHTypu Ha3BIBalOT «yKOPOUCHHOW», €CIIM BBIXOJHOW ITHAMETp
muddysopa menbie quamerpa UT.

Hduddysop moxer ObITh ykopoueH Ha 35 %. [Ipu sToM moTeps AaBieHHs B COIUIE W3MEHSETCS
HE3HAYUTEIBHO.

TpyOy He CUMTAIOT «yKOPOUEHHOW», €CIIM BBIXOIHOHM nuamerp nuddysopa pasen auamerpy UT.

10.1.2.6 3naueHne mapaMeTpa IIEPOXOBATOCTH Ra rOpJIOBUHBI M PaJuyCOB COIPSIKEHUS JTOJKHO
OBITH He Gonee 107°d.

Crmoco6 wm3rotoBnenuss auddyszopa - orTiamBKa 03 TOCIEAYIOMEeH MeXaHHYeCKOH OOpabOTKH.
BayTpennsas mosepxHocTh auddysopa momkHa ObITH 4MCTOW WM rimaakoil. IllepoxoBaTocTh Ipyrux
YYacTKOB KIIACCHUYECKOH TpyOBsl BeHTYpH 3aBHCUT OT pa3HOBUIHOCTH TPYOBI.

10.1.2.7 XapakTepuCTHKH TPOPHUIHLHOH dYacTH KIAacCHYecKod TpyObl Bentypm ¢ nmToit
HEoOpabOTaHHOW BXOAHOI KOHMYECKOW YaCThIO

BHYTpeHHIOI0 TOBEpXHOCTh KOHUYECKOW CEKUHH B MOJy4aloT JUThEM B IECOYHYI0 (HOpMYy HIIH
rpyOyIo MOJEIb.

[ToBepxHOCTh NOKHA OBITH 0O€3 PaKOBHMH, TPEUIMH, BHIOOMH, HEPOBHOCTEH M MOCTOPOHHHX
BKJIIOUEHUI.

3HaueHMe IapaMeTpa IepoXoBaTOCTH A0KHO ObITh He Gonee 1074D.

BHYTpeHHIOI0 MOBEPXHOCTh BXOJHOTIO ydyacTka 4 MOXHO He 0o0padaThiBaTh, €CIM €€ KayeCTBO
TaKoe K€, KaK ¥ Ka4eCTBO ITOBEPXHOCTH BXOJIHOW KOHUUECKOH JacTh B.

MuHNMangbHAs AJIMHA BXOJHOTO NWJIMHIPUYECKOTO y4acTKa A paBHAa HaMMEHBIIEMY W3 IBYX
crenyrommx 3HaueHnid: 1D wm 0,25D + 250 mm.

Paanycel conpspkeHus:

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

JnvHa TATHHAPUYECKOTO yYacTKa TOPJIOBHHBI J0/uKHA ObiTh He Menee d/3. Kpome Ttoro, mmmHa
IIMHAPHYECKON YacTH, HaxOoJdIIeicss MeXay KOHIIOM paanyca CONpsDKeHHs R» M IIIOCKOCTHIO,
MPOXOAAIIEeH Yepe3 OCH OTBEPCTHH I oTOOpa MaBJIEHHUS, TaK XK€, KaK M JUIMHA IWIMHIPUYECKOI
YaCTH MEXAY IUIOCKOCTBIO, MPOXOJSIIeHd 4epe3 OCH OTBEpCTHH /s oTOOpa JaBJCHUs, U HAdaJloM
paauyca conpspkenus Rz qomkHa 661Th He MeHee d/6 (71st UTHHBI TOPIOBUHBI Takke cM. 10.1.2.3).

Pamuyc compsbxenuss Rz nomxen Ovih paBubiM 10d. C ymeHblieHHeM yria koHyca auddysopa
3Ha4YeHHE ITOTo pajuyca yBeanunBaeTcs. JomycTumple npeaens! 3HaueHni Rs - ot 5d no 15d.

10.1.2.8 XapakTepuctukn NpO(QUIBHON YacTH KJIacCHYeCKo TpyOsl BeHTypm ¢ oOpabortaHHOU
BXOJIHOM KOHUYECKOM YacTbiO

MuHnMaIbHAs JUIMHA TUIMHAPHYECKOTO y4acTKa 4 JToKHA ObITh paBHa D.

Pamgnyc R; momken ObiTh Meree 0,25D. OnTruManbpHOE 3HAYCHUE paJNyca PaBHO HYITIO.

Paanyc Rz nomwken Obith MeHee 0,25d. OnTuMainbHOE 3HAYEHHE pauyca PaBHO HYIIIO.

JInvHa MUIMHIPUYECKON YaCTH TOPIOBUHBI OT KOHIAa KpUBOW R2 10 MIIOCKOCTH, IPOXOASIIEH depes3
OCH OTBepCTHHA [Tst 0TOOpa AaBIICHNUSI, TODKHA ObITh He Meree 0,25d.

JInvHa MUIMHIPWYECKON YaCTH TOPIOBHHBI OT KOHIA KpUBOU R3 10 MIIOCKOCTH, IPOXOASIIEH depes3
OCH OTBepCTHHA [UTst 0TOOpa AaBJICHHUS, TODKHA OBITh He Meree 0,3d.

Paauyc R3 nomwken Obith MeHee 0,25d. OnrumanbHOE 3HAYEHHE Paruyca PABHO HYIIIO.

[ToBepXHOCTH BXOAHOTO HWJIMHJPUYECKOTO yYacTKa W BXOJHOTO KOHyca 0oOpabaThIBAalOT Tak XKe,
Kak 1 ropiouny (10.1.2.6).

10.1.2.9 XapakrepucTHKH IpOQUIBHONH YacTH Kiaccuyeckoil TpyOsl Bentypm co cBapHO#
HeoOpaObOTaHHOI BXOJAHOW KOHMUYECKOH 9acThiO U3 JIMCTOBOM CTaN

MuHuMaIbHAs JUIMHA TUIMHAPHYECKOTO yyacTKa 4 JIoKHA ObITh paBHa D.

Mexay OMIMHAPUYIECKHM YYacTKOM A M BXOAHBIM KOHYCOM B HE JOIDKHO OBITh HEPEXOIHBIX
KPHBBIX, KpOME 00pa3yeMbIX B pe3yJIbTaTe CBAPKH.

Mexay BXOOHBIM KOHycoM B m ropinoBuHOW C HE JODKHO OBITh MEPEXOMHBIX KPUBBIX, KpoMe
00pa3yeMBbIX B pe3yJbTaTe CBapKH.

Mexmy ropioBuHON U 1 Hy30pOoM HE JTOIDKHO OBITh MEPEXOIHBIX KPUBBIX.



BHYTpeHHSS NOBEPXHOCTh LMJIMHPUYECKOTO Y4acTKa 4 M BXOJHOTO KOHyCa J0JKHA OBITh YHCTOM,
6e3 OTIOXKEHUIl M HalIbIBOB CBapku. JlomyckaeTcss IIMHKOBAaHHE OSTOHW IOBEPXHOCTU. 3HAueHUE
HapameTpa MepoXoBaTocTH Ra 10kHO OITH paBHO 5-107D).

BuyTpeHHue cBapHBIE HIBBI JODKHBI OBITH 3alOAJHIIO C NPHJICTAIOUIMMU MOBEPXHOCTAMH U HE
JOJDKHBI HAXOJWUTHCS BOJIM3H OTBEPCTHUS JUI OTOOpA JABICHUS.

10.1.3 Mamepuanet u useomognerue

10.1.3.1 Krnaccuueckas Tpyba BeHTypn MokeT OBITH W3rOTOBJICHa W3 JIIOOOTO MaTepHaia,
COOTBETCTBYIOIIET0 TpeboBaHusIM 6.1.3.

10.1.3.2 PexoMeHayeTcss BXOIHYI0O KOHHYECKYIO 4acTh B u ropinoBuHy C H3TOTOBIATH KaK OJHO
nenoe. ['OpIoBHHY M BXOJHYIO KOHMYECKYIO YacTh TPYObI ¢ 0OpaOOTaHHBIM BXOIHBIM KOHYCOM
PEKOMEHAYeTCs H3TOTOBIATh M3 OJHOM 3aroToBKU. IlpM WM3roTOoBNEHMM ATHX AeTaled U3 IBYX
OTZAEJBHBIX YacTel UX COOMPAIOT 10 OKOHYATEIbHONH 00pabOTKH BHYTPEHHEH MOBEPXHOCTH.

10.1.3.3 O0pamator ocoboe BHMMaHHME Ha LEHTPHPOBaHME KoHHYeckoro auddyszopa E
OTHOCHUTENILHO TOPJIOBUHBI.

Yeryn Mexay OTHMH 4acTsMHM He JomyckaeTcs. Hamudme ycTyma mHpoBepsioT KacaHHEM
MOBEPXHOCTEH /10 ycTaHOBKH TPyOsI. [Ipn aToM nuddy3op nomkeH ObITE cOOpaH ¢ TOPIOBHHOM.

10.1.3.4 [pu ucmonp30BaHAA B TOPIOBHHE (PYTEPOBKH MOCICTHIOI MEXaHMYECKH 00pabaTHIBAIOT
10 COOpKH.

10.1.4 Omeepcmus ons ombopa Oasnenus

10.1.4.1 OtBepctus i oTOOpa MaBICHUS (Iayee - OTBEPCTHA) HA BXOJe TPyOBI M B TOPIIOBHHE
BBITIOJHAIOT B BHUJE OTACNBHBIX OTBepcTHH B cTeHKe UT, coenmMHEHHBIX MeXIy co0Ooi KOJbIEBOH
KaMepou WM KOJBbIEBOHN TPYOKOH.

10.1.4.2 Tuametp oTrBepcTHid H0oJbKeH ObITh OT 4 10 10 MM, HO He Gonee 0,1D anst or6opa Ha Bxoze
Tpy6bI U He Goitee 0,13d as1s 0TGOpPa B TOpIIOBHHE.

Pexomenayercs BHIOMpaTh MUHUMAJIBHO AOIYCTUMBIH AJISl JAHHOM HM3MepsieMOi cpenbl AuaMeTp
OTBEpCTUH (HaNpUMep, C YUETOM BSI3KOCTH U CTETIEHU YUCTOTHI CPEJIbI).

10.1.4.3 Ha Bxojic B TpyOy U B TOPJIOBUHE TOJDKHO OBITH HE MEHEE 4eM M0 4YeThipe oTBepeTus. Ocu
OTBEPCTHI 00pa3yIoT MEXIy cO00i paBHbBIEC YIJIbI M PACHONATAIOTCS B IUIOCKOCTH, NEPIEHINKYJIIPHON
K ocH TpyOsI BerTypH.

10.1.4.4 B mecrte Bbixoga B monocte UT oTBepcTHe NOMKHO MMETh Kpyrioe cedeHue. Kpomku
OTBEPCTHH JIOJDKHBI OBITH 3anoauno co crenkoi MUT. Ha HUX He IOIKHO OBITH 3ayCEHIEB M KaKHX-
00 IpyTUX HApyIICHUH MOBEPXHOCTH.

[Tpy HEOOXOAMMOCTH 3aKpyIJIEHHMs KPOMOK pajMyC 3aKpyIJIEHHs He JIOJKEH ObTh Oosee /1o
JaMeTpa OTBEPCTHUS IS 0TOOpa 1aBICHUS.

10.1.4.5 OtBepcTHe MOHKHO OBITH HMUJIMHAPUYESCKAM Ha JJIHMHE, NPEBbIIIAroNIeH O0oee yeM B 2,5
pasa quaMeTp 3TOro oTBepcTHs. JuHy OTBEpCTUS U3MEPSIOT OT BHyTpeHHel cTteHku UT.

10.1.4.6 CootBetrctBue orBepctuii TpeboBanusm 10.1.4.4 u 10.1.4.5 MoxeT OBITh YyCTaHOBJICHO
BHEIITHUM OCMOTPOM.

10.1.4.7 PaccrosiHue OT IIOCKOCTEH oTcuera (yKa3aHBI HAa PHCYHKE 7) IO OTBEPCTHS IUIA oTOOpa
JIaBJICHUS] TIPEJICTABISET COOOW pACCTOSIHME, W3MEPEHHOE MO MPSMON JIMHWM, TapayiedbHOW och
KJIaCCHYECKOH TpyOB! BeHTypH, OT 3THX IIIOCKOCTEH 10 OCH OTBEPCTHSL.

B kmaccuueckoit TpyOe BeHTypm ¢ nmToi HeoOpaOOTaHHOW BXOMHOW KOHHYECKOH YacThIO
paccTosiHHE MEXIy OTBEpPCTHSIMH Ul OTOOpa JaBJICHMS, pPACIOJIOKCHHBIMH Ha BXOIHOM
IJIMHAPHUYECKOM y4acTKe, U TIIOCKOCTHIO NIepecedeH s POJOIDKEHHUsI BXOJAHOTO KOHyca B ¢ BXOJHBIM
IINHAPOM A JTOJDKHO OBITH PAaBHO

0,5D + 0,25D mist 100 mm < D < 150 mm (10.3)

u
0
0, 5D—0,25D s 150 mm < D < 800 mm. (10.4)

B knaccuueckoit Tpyde BenTypu ¢ 00paboTaHHOW BXOJHOW KOHHYECKOH YacThIO M CO CBapHBIM
KOHycoM (0e3 00paboTKH) U3 JIMCTOBOM CTalll pacCTOSTHUE MEXK/Ty OTBEPCTHSMU AJIsl 0TOOpa aBlIeHUS
Y TUIOCKOCTBIO TIEPECeyeHus] BXOIHOTO MIMHPA A C BXOJHBIM KOHYCOM B (MJIM MX MPOA0IDKEHUSIMH)
JIOJDKHO OBITH PaBHO

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

B kmaccudeckoit Tpybe BeHTypm Bcex pa3HOBHIHOCTEH PAacCTOSHHE MEXKIY OTBEPCTHSIMU IS
0TOOpa JTaBIEHUS B TOPIOBUHE M IJIOCKOCTHIO MEPECeUeHIsI BXOJHOTO KoHyca B ¢ ropnosunoi C (wiu
UX MPOJOJKEHUSMH) JOJKHO OBITH PaBHO

0,5d + 0,02d. (10.6)
10.1.4.8 Ilnomans MOMEPEYHOrO CEYEHHUS] IOJOCTH KONBIEBOW KaMephl A oTOOpa JaBICHHS
JOJDKHa OBITh paBHa (win OoJiee) IMOJOBMHE OOWIEH IUIOMIaAM OTBEPCTUH Uit O0TOOpa HaBIEHMUS,



coenuHsAOmMUX kamepy ¢ UT.

PexoMeHryeTcs NpUMEHSTh KOJIBIIEBYIO KaMepy, IUIOIIaab KOTOPOH B JiBa pa3a OoJblIe yKa3aHHOM,
€CITH 3a THAPABIMIECCKUMH CONPOTHBICHHUSMH, BBI3BIBAIOIIIMH HECHUMMETPHUYHBIC IIOTOKH, IMPIMBIC
yuactku MT Ha BXozie B KJIacCHYECKYI0 TpyOy BeHTypu HMEIOT MUHUMAIbHBIC JUTHHBIL.

10.1.5 Koagpgpuyuenm ucmeuenus C

10.1.5.1 HesaBucumMO OT pPa3HOBHAHOCTH KlaccHueckoil TpyOel Bentypum m3beraior
OJTHOBPEMEHHOTO COYETaHUs MpenebHbIX 3HaueHnit D, fu Re.

10.1.5.2 Tpy6s1 Bentypu ¢ nuroii HeoOpaOOTaHHOIN BXOAHOW KOHHYECKOW YaCTHIO NMPUMEHSIOT B
cootBercTBHY ¢ Tpebosanuamu 10.1.1.1 aia D u S u npu 3navenusx Re or 2-10° mo 2-106,

[Ipu BemonaeHnn >THX yenosuid C = 0,984.

10.1.5.3 TpyOsr Bentypm c o00paboTaHHOH BXOJHOW KOHHYECKOW UACThIO TPHMEHSIIOT B
cootBercTBHY ¢ Tpebosanuamu 10.1.1.2 nia D u S u npu 3nauenusx Re or 2-10° mo 1106,

[pu BemonaeHnn >THX yemosuid C = 0,995.

10.1.5.4 Tpy0s1 Bentypu co cBapHOi HeOOpaOOTAaHHOM BXOJTHOW KOHUYECKOW YaCThIO U3 TUCTOBOU
CTaJlv TIPUMEHSIOT B COOTBETCTBHU ¢ Tpebosanusamu 10.1.1.3 qus D u S u nipu 3navenusx Re or 2-10°
o 2-108.

ITpu BemonHenuu stux ycnosuit C = 0,985.

10.1.5.5 Jlomyckaercss Mcronb3oBanue TpyO BeHTypu npu uucnax Peiinombaca menee 2-10°.
3HaueHus Kodpuuuenta ucreuenus C st uncen PeliHonbca, Jexanux B Ipeaenax

4.10* < Re < 2-10% st Tpy6 € IMTOM MM CBapHOM HEOOPabOTaHHOMN BXO/HON KOHHYECKOI YacThIO;

5-10%< Re < 5-10°8 nnst Tpy6 ¢ 06paboTaHHOI BXOJHOM KOHMYECKOI YacThIo,

paccuuTHIBaIOT 10 hopMmyIie

C = C- Kge.
3nauenus C-~ u popmyisl 1uist pacuera Kre npuBeieHb! B TaduLe 7.

Ta6muua 7 - 3nauennst C u Kre TpyO Bentypu

BxomHoit KoHYC C- Kre.
6 6
Turoit 0,991 1 0,0014-107 0,5+[0,25- M]O*5
C Re C Re_
6 6
O6paboTaHHBbIH 1,000 1, 009[&]_0’013 =1, 0091[&]_0’0132
Re Re
6 6
CrapHoit 0,992 1 00018107 0,5+[0,25 —m]o‘5
C Re C Re.

10.1.6 Koagpgpuyuenm pacuwupenus &

Pacuer koadduimenta pacmmpeHus KiaccMueckoil TpyObl BenTypm Bcex pasHOBHAHOCTEH
mpoBOAAT 110 9.6.3 ¢ yuerom orpanuuenuid no 10.1.5.2-10.1.5.4 nom 10.1.5.5.

10.1.7 Hoepewnocmo koagpguyuenma ucmeuernus C

10.1.7.1 dus tpy® BenTypu ¢ nutoit HeoOpaOOTaHHOI BXOIHOW KOHHYECKOW YaCThIO OTPEITHOCTh
k03¢ dunneHTa ncTedeHus, 3HayeHue koroporo jgano B 10.1.5.2, paBua +0,7 %.

[TorpemHOCTh KO3 GHUIMEHTa NCTEIEHUS, pACCYUTaHHOTO B cooTBeTcTBHH ¢ 10.1.5.5, ompenensior
o gopmyne

8, =2,7—-Rel10°. (10.7)

10.1.7.2 dns 1py0 Benrypu c o00paboTaHHOH BXOJHOW KOHHYECKOW 4YacThlO IOTPEUIHOCTh
k03¢ dunneHTa ncTedeHus, 3Hauenre koroporo nano B 10.1.5.3, paBHa £1 %.
[MorpemHoCcTh KO3 GUIMEHTa UCTEYCHUS, PACCYUTAHHOTO B cooTBeTcTBHH ¢ 10.1.5.5, onpenensror
1o gopmyie
5, =3,2—Re/(10°B). (10.8)
10.1.7.3 {na tpy6 Bentypu co cBapHbEIM He0OpaOOTaHHBIM BXOJHBIM KOHYCOM M3 JINCTOBOM CTaJIN
MOTPENIHOCTh K03 (QUIMeHTa HCTeUeHNs, 3HaYeHne KoToporo aaHo B 10.1.5.4, paBHa +1,5 %.

IMorpemHOCTh KO3 GUIMEHTA UCTEYCHUS, PACCYUTAHHOTO B cooTBeTcTBHU ¢ 10.1.5.5, ompenenstor
1o gopmyie

8, =3,2—Re/10° (10.9)



10.1.8 [oepewnocms ko3ghPuyuenma pacuwiuperus &
[MorpemHocTh K03 PUIHEHTa PACIIUPEHUS OIPEAEIIAIOT IO (GOpMYyJIe

S, =J_r(4+100,88)%,%. (10.10)
’ p

10.1.9 llomepsa oasnenus

10.1.9.1 Onpenenenre NOTEPH TaBICHUSL

[otepro naBnenust B Tpyoe Bentypu onpenenstor mytem uamepenuit nasienus B UT. M3mepenus
BoIMoaHAIOT B UT 10 1 mocie ycraHoBKkH B HeM TpyObl BeHTypH (pucyHOK 8).
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— Momepsa dabrenus
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Pucynox 8 - Iloteps naBneHus B Kiaccuueckoil Tpyde Bentypu

Eciu Ap' - mepenan naBieHuWs, M3MEPEHHBIH JI0 YCTaHOBKM TpyObl BeHTypu, mexmy IByMs
OTBEPCTUSMHU JUI OTOOpA JIaBJICHHUS], OJJHO M3 KOTOPBIX PACIOJNIOKEHO Ha paccTosiHuu He MeHee 1D no
(naHua, K KOTOPOMY KpEIsIT BXOJHYIO 4acTh TpyObl BeHTypH, BTOpoe OTBepCcTHE - Ha PACCTOSIHUM HE
MeHee 6D 3a ¢drnaHIeM, K KOTOPOMY KpemsT BBIXOAHYIO 4acTh TpyObl Bentypmu, a Ap” - mepeman
JIABJICHUS], U3MEPEHHBII MEXIly TEMH )K€ OTBEPCTHSMH TOCIE YCTAHOBKH TpyObl BeHTypH, TO moTepo
JaBjieHus B TpyOe BeHTypu omnpenenstor pasHocThio Ap” - Ap’

10.1.9.2 OTHOCHTENbHAS TIOTEPS AABICHUS

Ap” _ Ap’
Ap

3HaueHHe OTHOCHTENILHOI NoTepH naBienus & = , CBA3aHHOH C MepenagoM IaBICHUS
Ap, 3aBUCHT, B UaCTHOCTH, OT:

- OTHOCHTENBHOro auamerpa (£ yMEHbIIACTCS ¢ YBETIHYCHHEM [f);

- yucna PeliHonbaca (£ yMeHbInaeTcs ¢ yBenndeHnem Re);

- TEXHOJIOTHH TIOJNydEeHUs yriia KOHyCHOCTH Iu((dy30pa, TEXHOIOTHH HM3TOTOBJIEHHUS BXOIHOTO
KOHYCa, KauecTBa MOBEPXHOCTH PA3IMYHBIX YacTei u T.4. (& yBenMUMBaeTCs C yBEIMUCHUEM YIJIa O U
Ru /D);

- YCIIOBHH yCTaHOBKH (COOCHOCTS, miepoxoBatocTb UT nepexn tpy6oii Bentypu u T.71.).

MO>KHO TIPUHSTH, 9TO MOTEPS JABICHHS B 001eM citydae cocTaBisieT oT 5 70 20 % [5].

10.2 Comna Benrypu

10.2.1 I'eomempuueckuii npoguiv

10.2.1.1 Ipodwuns comra Bertypu (pucyHok 9) - ocecummeTpudHbIi. OH COCTOUT U3 Cy)KaloLIencs
YacTH C 3aKPYTIIEHHBIM MPOo(HiIeM, IHINHIPUIECKOI TopJIOBHHEI 1 Aud dy3opa.

10.2.1.2 Bxoamno#t Topen coruta Bentypu anamormuen topiy coruia MCA 1932 (pucyHok 6).
JlaHHBIe, IpUBEEHHBIE B onucaTenbHOM yactu 9.1.2-9.1.5, B paBHOIl CTeNeHU NPUMEHUMBI K COILIaM
Bentypu.

10.2.1.3 TopnoBuHa comna Bentypu cocrout us uactu E, ananoruusoil yactu comna MCA 1932



(pucynok 6), muHoi 0,3d u yactu E qmunoii ot 0,4 d o 0,45d.

3a 3nauenne d AuameTpa rOpJIOBHHBI MPUHUMAIOT CPEHEE 3HAYCHHE M3MEPCHHUI HE MEHEe YeM B
YETBIPEX MPUOIU3UTEIHHO PABHOOTCTOSIIUX APYT OT pyTra JUaMETPAIbHBIX HAPABICHUIX.

Tl'oprmoBuHa nomKkHA OBITH NWIMHAPUYECKOW. 3HAUCHHE JIOOOTO AMaMeTpa B JIOOOM IIOIIEPEIHOM
CEUYCHNH HE [OJDKHO OTJIMYAThCS OT cpegHero 3HaueHWs Oonee deM Ha 0,05 %. Ilpum stom
MOTPENTHOCTh H3MEPUTEIHHOT0 HHCTPYMEHTA He JoJDKHA npeBbimats 0,02 %.

10.2.1.4 uddys3op (pucyHok 9) nmomkeH OBITh COEOWHEH C 4YacThio E 0e3 paauycHOro
CONPSDKEHMA. 3ayCEHIIBI TOJDKHBI OBITh CHSITHI.

Yron koHycHOCTH @ muddy30pa JODKeH OBITh paBHBIM Wil MeHee 30°.

JmHa mud¢ys3opa MpakTHYECKH He OKa3bIBA€T HIKAKOTO BIUSHUA HA K03 dumuent ncreuerus C.
OnHaKo MoTeps AaBJICHHS 3aBUCUT OT yIJia KOHYCHOCTH quddy30pa 1 OT ero JAJIMHBL.

10.2.1.5 Comno BeHTypu MOxkeT OBITh YKOPOUCHHBIM, €CIIM BBIXOJHOW auamerp auddysopa
Menbie D.

Coruto He CYMTAIOT YKOPOUYECHHBIM, €CJIM BBIXOHOM nuamerp nuddysopa pasen D.

Hduddysop moxer ObITh ykopoueH Ha 35 %. [Ipu sToM moTeps AaBieHHsS B COIUIE W3MEHSETCS
HE3HAYHUTEIHHO.

10.2.1.6 BayTpeHHSS MOBEPXHOCTH coIUTa BeHTypH MOHKHA UMETh MapaMeTp mepoxoBaTocT Ra <
10*d (cm. 6.1.2).

10.2.2 Mamepuane

Comna BeHTypu H3roTOBISTIOT U3 MaTepHaia, COOTBETCTBYIOMIETO TpeOboBaHmsIM 6.1.3.
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Pucynok 9 - Comno Bentypu

10.2.3 Omeepcmus onss ombopa oasnenus

10.2.3.1 OtBepcTus [yl 0TOOpa JABJICHUS NEpej COioM BeHTypu MOTyT OBITH BBINOJIHEHBI I10
crioco0y yrioBoro orbopa, aHaornuno corury MCA 1932, xak yka3zano B 8.2.2 u Ha pucyHke 10.

Ocu oTBepcTHii 111 0TOOpa AaBJIEHUs pacroyiaratoT B Jro0oM yrioBoMm cektope MT. IIpu stom
CJIe/lyeT UMETh B BUY TpeOoBaHMs 8.2.

10.2.3.2 OT60p naBieHus B TOPJIOBHUHE MPOU3BOMAT Y€PE3 OTIEIbHBIE OTBEPCTHS, COCTUHEHHBIE C
KOJIBIIEBOW KaMepoW WM C KOJbIEBOH TpyOKoil. OTBepcTHi MOMMKHO OBITh HE MEHEE YEeThIpEX.
Wcnonp3oBanne mms oTOOpa MAaBICHHS CIUIOMIHBIX WM TIPEPHIBHCTHIX KOJIBIEBBIX IEIeH He
JIOITy CKaeTCsl.

Ocu 3THX OTBEPCTHH TOJDKHBI 00pa3oBaTh MeXAy co00i paBHBIC YIJIBI M OBITH PacHOJIOXKEHHI B
TJIOCKOCTH, TEPIICHINKYJIAPHOM K OCH COIUIa M TPEICTAaBJIIONICH CO00W BOOOpaKaeMyr0 TPaHHUILY
Mex Iy JacTsMu £ u E' (pUCYHOK 9) IMIIMHAPHYECKON TOPIOBUHEI.



Pasmepsl OTBepCTHIA JOMKHBI OBITH JOCTATOYHO OOJBINMMH JUIS UCKIIOUCHHS WX 3aCOPCHUS
TPSI3EBBIMU MTPOOKAMU HITH Ta30BBIMH Iy 3BIPSIMH.

Juametp oTBepcTUil it 0TOOPA JaBieHHsT & B TOPJIOBHHE O/DKEH ObITh paBeH winu menee 0,04d,
HO OT 2 10 10 MM.
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Pucynox 10 - Buzabr oT60poB faBienus s conen Bentypu
10.2.4 Koagpgpuyuenmoi

10.2.4.1 I'panuyHbIe yCIOBUS NPUMEHEHUS
Cormuta BeHTypH IPUMEHSIIOT TP yCIOBUSIX:
65 MM < D <500 mM,
d > 50 MM,
0,316 < #<0,775,
1,5-10° < Re < 2-106.
Kpowme Toro, mepoxosarocts UT nomkHa coorBeTcTBOBaTH TpeboBanmsaM 9.6.1.
10.2.4.2 Koaddumment ucreuenus C
Koaddpunment ucreuenns paccuuThIBaioT 1o Gopmyie
C=0,9858 - 0,196 S*S. (10.11)
Kak BunHO u3 hopmyist (10.11), koaddunment ucreuenuns ve 3aBucur ot Re u D, a Kre= I, C-= C.
CooTBeTCTBYOIIHE 3HAUCHUS KO PUIIEeHTa ncTedeHNs B (YHKINH [ puBeieHbl B Tabmune A.13
B KaueCcTBE CIIPABOYHBIX JJAHHBIX.
10.2.4.3 Koapuumenr pacumpenus &
Koadduument pacmmpenus comen Bentypu onpenensror 1o 9.6.3.
10.2.5 [oepewnocmu
10.2.5.1 Horpemnraocts k03 Puitnenta ucreuenuss C
Eciau npuHATH, YTO TOTPELIHOCTh ONpelelieHnss [ paBHAa HYJIO, TO MOTPELIHOCTh OMpe/IeIeHHs
K03 (hUITHEHTa HCTEUSHYSI BBIYUCIISIOT TT0 opmyJie

5, =*(L,2+1,55"). (10.12)

10.2.5.2 TTorpemHOCTh KO3 GHUIIMEHTa PACIIUPEHHS &
[MorpemHocTs k03 hunKeHTa pacmMpeHnst IpU YCIOBHH, YTO MOTPEIIHOCTH OnpeaeneHus [, Ap/p
¥ K paBHBI HYJII0, BEIYUCISIOT 1O (hOpMyIie

5, =(4+1005%)Ap/ p. (10.13)

10.2.6 ITomeps oasnenus
Tpebosanus, uznoxenusie B 10.1.9, mpuMeHnMbl U 71 comnell BeHTypH, eciin yroil KOHYCHOCTH



muddysopa He npeBbimaer 15°.
MO>KHO IPUHSTB, YTO MOTEPS JABJICHUS B 00IIEM Cllyyae cocTaBiseT oT 5 1o 25 % [5].

IIPUJIOJKEHUE A
(cnpasounoe)

TABJIUIbBI KOYOOPUIIMEHTOB UCTEYEHUSA U PACIIUPEHUS

Tabmuma A.1 - Kosddumuentsr nucredenns C ams nuadparm ¢ YIIIOBEIM OTOOPOM JaBICHHS

Re

B 5.10° | 1.10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3.10° | 1.106 | 1.107 | 1-108 00
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 {0,6006|0,5993(0,5984|0,5981|0,5978|0,5977|0,5976|0,5974 |0,5973|0,5972|0,5972 [ 0,5972
0,24 {0,6018|0,6000 (0,5990|0,5986|0,5982(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 10,6019 (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(0,6028|0,6018|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 {0,6210|0,6130(0,6082|0,6064|0,6047 |0,6039|0,6033|0,6021 |0,6016|0,6013|0,6012|0,6012
0,46 {0,6238|0,6148(0,6095|0,6074|0,6056 |0,6047|0,6040|0,6027 |0,6021|0,6017|0,6017 {0,6016
0,48 - 0,6167(0,6108|0,6085|0,6064 |0,6055|0,6047|0,6032(0,6025|0,6021|0,6021(0,6021
0,50 - 0,6187(0,6121|0,6096|0,6073|0,6062 |0,6053|0,6037 {0,6030|0,6026|0,6025 |0,6025
0,51 - 0,6197(0,6128|0,6101|0,6077 |0,6066 |0,6057|0,6040(0,6032|0,6027|0,6027 | 0,6026
0,52 - 0,6207(0,6135|0,6107|0,6082|0,6070|0,6060|0,6042|0,6034|0,6029|0,6028 | 0,6028
0,53 - 0,6217(0,6141|0,6112|0,6086 |0,6073|0,6063|0,6044 |0,6036|0,6031|0,6030(0,6030
0,54 - 0,6228(0,6148|0,6117|0,6090|0,6077|0,6066|0,6047 |0,6037|0,6032|0,6031|0,6031
0,55 - 0,6238(0,6155|0,6123|0,6094 |0,6080|0,6069 |0,6049 |0,6039|0,6034|0,6033 |0,6032
0,56 - 0,6249(0,6162|0,6128|0,6098 |0,6084 |0,6072|0,6050 |0,6040|0,6035|0,6034 | 0,6034
0,57 - 0,6259(0,6168|0,6133|0,6102|0,6087|0,6074|0,6052 |0,6041|0,6036|0,6035 | 0,6034
0,58 - 0,6270(0,6175|0,6138|0,6105|0,6089|0,6077|0,6053|0,6042|0,6036|0,6035 | 0,6035
0,59 - 0,6280(0,6181|0,6143|0,6108|0,6092|0,6079|0,6054 |0,6043|0,6036|0,6035 | 0,6035
0,60 - 0,6291(0,6187|0,6147|0,6111{0,6094 |0,6080|0,6055 |0,6043|0,6036|0,6035|0,6035
0,61 - 0,6301(0,6193|0,6151|0,6114{0,6096|0,6082|0,6055 |0,6043|0,6036|0,6034 |0,6034
0,62 - 0,6311(0,6198|0,6155|0,6116|0,6098|0,6083|0,6055|0,6042|0,6035|0,6033|0,6033
0,63 - 0,6320(0,6203|0,6158|0,6118|0,6099|0,6083|0,6054 |0,6041|0,6033|0,6032|0,6032
0,64 - 0,6330(0,6208|0,6161|0,6119{0,6099|0,6083|0,6053|0,6039|0,6031|0,6030|0,6029
0,65 - 0,6339(0,6212|0,6164|0,6120|0,6099|0,6082|0,6051 |0,6037|0,6028|0,6027 | 0,6027
0,66 - 0,6348(0,6216|0,6165|0,6120|0,6099|0,6081|0,6048 |0,6033|0,6025|0,6023 | 0,6023
0,67 - 0,6356(0,6219|0,6167|0,6120|0,6097|0,6079|0,6045|0,6029|0,6021|0,6019|0,6019
0,68 - 0,6363(0,6222|0,6167|0,6118|0,6095|0,6076|0,6041 {0,6025|0,6016|0,6014 |0,6014
0,69 - 0,6370(0,6223|0,6167|0,6116 |0,6092|0,6072|0,6036 {0,6019|0,6010|0,6008 | 0,6008
0,70 - 0,6376(0,6224|0,6165|0,6113|0,6088|0,6067|0,6030|0,6012|0,6003|0,6001 | 0,6000
0,71 - 0,6382(0,6224|0,6163|0,6109|0,6083|0,6061|0,6023|0,6004 |0,5994|0,5993 |0,5992
0,72 - 0,6386(0,6222|0,6160|0,6103|0,6076|0,6054|0,6014 |{0,5995|0,5985|0,5983 | 0,5983
0,73 - 0,6389(0,6220|0,6155|0,6097 |0,6069 | 0,6046 | 0,6004 |0,5985|0,5974|0,5972(0,5972
0,74 - 0,6391(0,6216|0,6149|0,6089|0,6060|0,6036|0,5993|0,5973|0,5962|0,5960 | 0,5959
0,75 - 0,6392(0,6211|0,6141|0,6079|0,6049|0,6025|0,5980(0,5959|0,5948|0,5946 | 0,5945

Hpnmeanne - Hpnseﬂeﬂmﬂe 3HAYCHUSI HE TMOoIeKatr TO'~{H0171 I/IHTepl'IOJ'IS{LIl/Il/I. 3KCTpal'IOJ'I$[LU/I${ HE

JIOTTY CKAETCSL.




Taomuua A.2 - Koadduumentsr ucreuenus C i auadparm ¢ TpexpagnyCcHBIM 0TOOPOM JaBIICHHS

Re

B 5.10° | 1.10* | 2.10* | 3.10* | 5-10* | 7-10* | 1-10° | 3.10% | 1.106 | 1.107 | 1-108 o0
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 - 0,60280,60100,6003|0,5996 (0,5993|0,5991 | 0,5986 | 0,5984 | 0,5983 | 0,5983 | 0,5983
0,32 - 0,60390,6018|0,6010|0,6002(0,5999 |0,5996 | 0,5990|0,5988 |0,5987 | 0,5986 | 0,5986
0,34 - 0,60520,6027|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|0,60400,6033|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|0,60890,6069 |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 - - - 0,6150/0,61180,6103|0,6091 |0,6069 |0,6058 |0,6052 |0,6051|0,6051
0,58 - - - 0,6157|0,61240,6108|0,6095|0,6072|0,6061 |0,6055|0,6054 | 0,6054
0,59 - - - 0,61640,6130/0,6113|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 - - - 0,61920,6151/0,6132|0,6116|0,6087 |0,6074|0,6067 | 0,6065|0,6065
0,64 - - - 0,61980,6156 10,6136 |0,6120|0,6090|0,6076|0,6068 |0,6067 |0,6067
0,65 - - - 0,6205|0,61610,6140|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 - - - - 10,6182(0,6157|0,6136|0,6099|0,6081|0,6071|0,6070|0,6069
0,71 - - - - 10,6185(0,6159|0,6138|0,6099|0,6081|0,6071|0,6069|0,6068
0,72 - - - - 10,6187/0,6161|0,6139|0,6098|0,6080|0,6069|0,6067|0,6067
0,73 - - - - 10,6190/0,6162|0,6139|0,6097|0,6078|0,6067|0,6065|0,6065
0,74 - - - - 10,6191/0,6163|0,6139|0,6096|0,6076|0,6065|0,6063|0,6062
0,75 - - - - 10,6193|0,6163|0,6138|0,6094|0,6073|0,6062|0,6059|0,6059

HpHMeanHe - HpI/IBeZ[eHHI)Ie 3HAQYCHUS HE IIoaJIeKaT TOYHOH HUHTEPHOJIANNHA. 3KCTpaHOJISIHI/I$I HEC
JIOIYCKAEeTCsl.

Tabmmna A.3 - Koaddunuentsr nucredenns C ans nuadparm ¢ GpraHIeBBIM 0TOOPOM TaBICHHUS.

D =50 Mmm

B

Re

5-10°

1-104

2:10*

3104

5-10*

7-10*

1-10°

3:10°

1-108

1107

1-108

0,25
0,26
0,28
0,30
0,32
0,34
0,36

0,6023
0,6029
0,6043

0,6003
0,6008
0,6017
0,6028
0,6039
0,6051
0,6065

0,5992
0,5995
0,6002
0,6009
0,6017
0,6026
0,6036

0,5987
0,5990
0,5996
0,6002
0,6009
0,6017
0,6025

0,5983
0,5986
0,5990
0,5996
0,6002
0,6008
0,6015

0,59810,5980
0,5984 10,5982
0,59880,5986
0,5993|0,6990
0,5998|0,5995
0,6004|0,6001
0,60100,6006

0,5977
0,5979
0,5982
0,5986
0,5990
0,5994
0,5999

0,5976
0,5977
0,5980
0,5984
0,5988
0,5992
0,5996

0,5975
0,5976
0,5979
0,5983
0,5986
0,5990
0,5994

0,5975
0,5976
0,5979
0,5982
0,5986
0,5990
0,6994

0,5975
0,5976
0,5979
0,5982
0,5986
0,5990
0,5994




Re

B 5.10° | 1.10* | 2-10* | 3-10* | 5.10* | 7-10* | 1.10° | 3-105 | 1-10% | 1.107 | 1.108 o0
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 - - 0,60580,6043|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
0,44 - - 0,60830,6064 |0,6048|0,6040|0,6034 |0,6022|0,6016|0,6013|0,6013|0,6013
0,46 - - 0,60960,6076 |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 - - 0,61260,6100(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 - - 0,61570,6127|0,6099|0,6086|0,6075|0,6056 |0,6047|0,6042 |0,6041|0,6041
0,55 - 0,61660,6134|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 - - - 0,61540,6121(0,6106|0,6093|0,6070|0,6059|0,6053|0,6051 |0,6051
0,59 - - - 0,61610,6127(0,6111|0,6097|0,6073|0,6061|0,6055|0,6054 |0,6054
0,60 - - - 0,61680,6132(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 - - - 0,62010,6158(0,6137| 06120 | 0,6089 |0,6074 |0,6066 | 0,6065 | 0,6064
0,66 - - - 0,62080,6162(0,6141|0,6123|0,6091|0,6076|0,6067|0,6066 | 0,6065
0,67 - - - 0,62140,6167(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 - - - - 0,61860,6157(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

HpHMeanHe - HpI/IBe)IeHHLIe 3HAUEHUSI HE MOJJIeKaT TOYHON HHTEPIOIAINH. 3KCTpaHOJI$[HI/I}I HE
HOHyCKaCTCﬂ.

Tabmuua A.4 - Koadduumentsr ucreuenus C i auadparm ¢ GpruaHieBbIM 0TOOPOM JaBJICHHS.

D=75vm
Re

B 5.10% | 1.10* | 2-10* | 3-10* | 5.10* | 7-10* | 1.10° | 3.10% | 1.108 | 1.107 | 1-108 o0

0,20 |0,5997(0,5986 |0,59790,5976 {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|0,59890,5987 |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|0,60100,6003{0,59990,5996 |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 - - 0,60480,6035|0,6024|0,6018 {0,6014 |0,6006 | 0,6002 [ 0,6000|0,5999 | 0,5999
0,40 - - 0,60590,6045|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 - - - 0,60890,6069|0,6059|0,6051 |0,6036 |0,6030{0,6026|0,6025|0,6025
0,50 - - - 0,61020,6079(0,6068|0,6059 |0,6043|0,6036|0,6032|0,6031|0,6031
0,51 - - - 0,61080,6084(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




Re

P 5.10% | 1.10* | 2.10* | 3-10* | 5-10* | 7-10* | 1.10° | 3-10° | 1106 | 1.107 | 1.108 0
0,53 - - - 10,6121{0,6095|0,6082|0,6072|0,6054|0,6045|0,6040|0,6039|0,6039
0,54 - - - 10,6128{0,6100|0,6087|0,6077|0,6057|0,6048|0,6043|0,6042|0,6042
0,55 - - - 10,6134/0,6106|0,6092|0,6081|0,6060|0,6051|0,6045|0,6044|0,6044
0,56 - - - 10,6141/0,6111|0,6097|0,6085|0,6064 |0,6054|0,6048|0,6047|0,6047
0,57 - - - - 10,6116/0,6101|0,6089|0,6067|0,6056|0,6050|0,6049|0,6049
0,58 - - - - 10,6122/0,6106|0,6093|0,6070|0,6059|0,6053|0,6052|0,6051
0,59 - - - - 10,6127|0,6111|0,6097|0,6073|0,6061|0,6055|0,6054 |0,6054
0,60 - - - - 10,6132/0,6115|0,6101|0,6076|0,6064|0,6057|0,6056 | 0,6056
0,61 - - - - 10,6137/0,6119|0,6105|0,6078|0,6066 |0,6059|0,6058|0,6057
0,62 - - - - 10,6142/0,6123|0,6108|0,6080|0,6068|0,6060|0,6059|0,6059
0,63 - - - - 10,6146|0;6127|0,6111|0,6083|0,6069|0,6062|0,6060|0,6060
0,64 - - - - 10,6151/0,6131|0,6114|0,6084|0,6070|0,6063|0,6061|0,6061
0,65 - - - - 10,6155/0,6134|0,6117|0,6086|0,6071|0,6063|0,6062|0,6062
0,66 - - - - 10,6159/0,6137|0,6119|0,6087|0,6072|0,6064|0,6062|0,6062
0,67 - - - - 10,6162|0,6140|0,6121|0,6088|0,6072|0,6063|0,6062|0,6061
0,68 - - - - 10,6165|0,6142|0,6123|0,6088|0,6072|0,6063|0,6061|0,6061
0,69 - - - - 10,6168|0,6144|0,6124|0,6088|0,6071|0,6061|0,6060|0,6059
0,70 - - - - 10,6170/0,6145|0,6124|0,6087|0,6069|0,6060|0,6058|0,6058
0,71 - - - - 10,6172]0,6146|0,6124|0,6086|0,6067|0,6057|0,6056 | 0,6055
0,72 - - - - 10,6173]0,6146|0,6124|0,6084|0,6065|0,6054|0,6052|0,6052
0,73 - - - - - 10,6145(0,6122|0,6081|0,6061|0,6051|0,6049|0,6048
0,74 - - - - - 10,6144(0,6120|0,6077|0,6057|0,6046 | 0,6044 |0,6044
0,75 - - - - - 10,6142/0,6118]0,6073]0,6052|0,6041|0,6039|0,6038

Ilpumeuanne - IlpuBeneHHBIC 3HAUCHHSA HE MOUIEKAT TOYHOW HWHTEPIOSIIUU. ODKCTPANOIANUS He
JIOTTYCKAaEeTCsI.

Tabmuma A.5 - KoaddunuenTsr nucredeHus At quadparm ¢ GpraHIeBEIM 0TOOPOM JTaBICHHUS.

D =100 mm

Re

P 5-10° | 1.10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1.10° | 1-107 | 1.10® )
0,20 - 10,5986(0,5979|0,5976|0,5974|0,5973|0,5972|0,5971|0,5970|0,5969|0,5969 | 0,5969
0,22 - 10,5992(0,5984|0,5981|0,5978|0,5976|0,5975|0,5973|0,5972|0,5972|0,5972|0,5972
0,24 - 10,6000(0,5990|0,5985|0,5982|0,5980|0,5979|0,5976|0,5975|0,5974|0,5974|0,5974
0,26 - 10,6009(0,5996|0,5991|0,5986|0,5984|0,5983|0,5979|0,5978|0,5977|0,5977|0,5977
0,28 - 10,6018{0,6003|0,5997|0,5991|0,5989|0,5987|0,5983|0,5981|0,5980|0,5980|0,5980
0,30 - - 10,6010/0,6003|0,5997|0,59940,5991|0,5987|0,5985|0,5984|0,5983|0,5983
0,32 - - 10,6019/0,60100,6003|0,59990,5996|0,5991|0,5989|0,5987|0,5987|0,5987
0,34 - - 10,6028]0,6018|0,6009 |0,6005|0,6002|0,5996|0,5993|0,5991|0,5991|0,5991
0,36 - - 10,6037]0,6026|0,6016|0,6011|0,6008|0,6000|0,5997|0,5995|0,5995|0,5995
0,38 - - 10,6048]0,6035|0,6024|0,6018|0,6014|0,6006|0,6002|0,6000|0,5999|0,5999
0,40 - - - 10,6045{0,6032|0,6025|0,6020|0,6011|0,6007|0,6004|0,6004 |0,6004
0,42 - - - 10,6055{0,60400,6033|0,6027|0,6017|0,6012|0,6009|0,6009|0,6009
0,44 - - - 10,6065|0,6049|0,6041|0,6035|0,6023|0,6017|0,6014|0,6014|0,6014
0,46 - - - 10,6077{0,6058|0,6049|0,6042|0,60290,6023|0,6020|0,6019|0,6019
0,48 - - - 10,6088|0,6068|0,6058|0,6050|0,6035|0,6029|0,6025|0,6024|0,6024
0,50 - - - - 10,6078|0,6067|0,6058|0,6042|0,6034|0,6030|0,6029|0,6029
0,51 - - - - 10,6083/0,6071|0,6062|0,6045|0,6037|0,6033|0,6032|0,6032
0,52 - - - - 10,6088|0,6076|0,6066|0,6048|0,6040|0,6035|0,6034|0,6034
0,53 - - - - 10,6093/0,6080|0,6070|0,6051|0,6043|0,6038|0,6037|0,6037
0,54 - - - - 10,6098|0,6085|0,6074|0,6054|0,6045|0,6040|0,6039|0,6039
0,55 - - - - 10,6103|0,6089|0,6078|0,6057|0,6048|0,6042|0,6041|0,6041
0,56 - - - - 10,6108|0,6093|0,6082|0,6060|0,6050|0,6045|0,6044|0,6043
0,57 - - - - 10,6113|0,6098|0,6085|0,6063|0,6053|0,6047|0,6046|0,6045
0,58 - - - - 10,6118{0,6102|0,6089|0,6066|0,6055|0,6049|0,6048|0,6047
0,59 - - - - 10,6122/0,6106|0,6093|0,6068|0,6057|0,6050|0,6049|0,6049
0,60 - - - - 10,6127/0,6110|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




Re

s 5.10% | 1.10* | 2.10* | 3-10* | 5-10* | 7-10* | 1-10% | 3-10° | 1.10° | 1.107 | 1-108 o0
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 - - - - - 10,6123|0,6107(0,6077|0,6063|0,6055|0,6053|0,6053
0,65 - - - - - 10,6125|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 - - - - - 10,6129|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
0,71 - - - - - 0,6130|0,6109(0,6070|0,6052|0,6042|0,6040|0,6039
0,72 - - - - - 10,6128|0,6106|0,6066|0,6047|0,6037|0,6035|0,6035
0,73 - - - - - 10,6126|0,6103(0,6062|0,6042|0,6031|0,60300,6029
0,74 - - - - - 10,6123|0,60990,6056|0,6036 |0,6025|0,6023|0,6023
0,75 - - - - - - 10,6094|0,60500,6029|0,6018|0,6015|0,6015

HpI/IMe'-IaHI/Ie - HpI/IBe}:[eHHLIe 3HAYCHUsI HE MOoJJICKar TOYHON HUHTEPHIOJIALNHA. QKCTpaHOJ'IHLII/IH HC
JOMyCKaeTcsl.

Tabmuma A.6 - Koaddunuentsr ncredenns C ans nuadparm ¢ GpraHIeBEIM 0TOOPOM TaBICHHUS.

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 | 1-108 00

0,20 - 0,59860,5979(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 - - 0,59900,5986 |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 10,5983 |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 10,5992 |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 - - - 0,60180,6009 |0,6005|0,6002|0,5996|0,5993|0,5991|0,5991|0,5991
0,36 - - - 0,60260,6016 {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 - - - 0,60440,6031{0,6025|0,6020|0,6011|0,6007 |0,6004 |0,6004 |0,6004
0,42 - - - - 0,60400,6033|0,6027|0,6017|0,6012|0,6009 |0,6008|0,6008
0,44 - - - - 0,60480,6040(0,6034|0,6022|0,6017|0,6014|0,6013|0,6013
0,46 - - - - 0,60570,6049|0,6041|0,6028|0,6022|0,6019|0,6018|0,6018
0,48 - - - - 0,60670,6057|0,6049|0,6034|0,6027 |0,6024|0,6023|0,6023
0,50 - - - - 0,60760,6065 |0,6056|0,6040|0,6033|0,6029|0,6028|0,6028
0,51 - - - - 0,60810,6070{0,6060|0,6043|0,6035|0,6031|0,6030|0,6030
0,52 - - - - - 0,60740,6064 |0,6046|0,6038|0,6033|0,6032|0,6032
0,53 - - - - - 0,60780,6068|0,6049|0,6040|0,6035|0,6035|0,6034
0,54 - - - - - 0,60820,6071{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 - - - - - 0,60940,6082|0,6059|0,6049|0,6043|0,6042 |0,6042
0,58 - - - - - 0,60980,6085(0,6061|0,6051|0,6044 |0,6043|0,6043
0,59 - - - - - 0,61010,6088(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 - - - - - - 0,60930,6067 |0,6054|0,6047|0,6046 |0,6046
0,62 - - - - - - 0,60950,6068 |0,6055|0,6048|0,6046 | 0,6046
0,63 - - - - - - 0,60970,6068|0,6055|0,6047|0,6046 |0,6046
0,64 - - - - - - 0,60990,6069|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 - - - - - - 0,60990,6064 |0,6048|0,6039|0,6038 |0,6037
0,69 - - - - - - 0,60980,6062 |0,6045|0,6036|0,6034 {0,6034
0,70 - - - - - 0,6096|0,6058|0,6041|0,6031|0,6029 |0,6029




Re

P 5-10% | 1.10* | 2.10* | 3-10* | 5-10* | 7-10* | 1.10% | 3-10% | 1.10¢ | 1-107 | 1-108 o0
0,71 - - - - - - 10,6093|0,6054|0,6036|0,6026 |0,6024|0,6024
0,72 - - - - - - 10,6089|0,60490,6030|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 - - - - - - - 10,6027|0,6006|0,5994|0,5992|0,5992

HpI/IMe'IaHI/Ie - HpI/IBe}:[eHHI)Ie 3HAYCHUsI HE MoJJjICxKar TOYHOM HUHTEPHOJIANNHA. 3KCTpaHOJ'I${HI/I$I HEC
JOITYCKAaCTCs.

Tabmuua A.7- Koaddunuents! ncreuenus C st quadparm ¢ (iiaHIeBbIM 0TOOPOM JIaBICHUS.

D =200 mm
Re

B 5.10% | 1.104 | 2.10* | 3-10* | 5.10* | 7-10% | 1.10° | 3-10° | 1.10% | 1.107 | 1.108 0
0,20 - - 0,5979|0,5977|0,5974|0,5973(0,5972{0,5971|0,5970|0,5970|0,5969 | 0,5969
0,22 - - 0,598410,5981|0,5978|0,5977(0,5975(0,5973|0,5972|0,5972|0,5972|0,5972
0,24 - - 0,5990|0,59860,5982|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 10,5992 |0,5987 |0,5985 [ 0,5984 |0,5984 | 0,5984
0,32 - - - 0,6010|0,6003|0,59990,5997(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 - - - - 0,602410,60180,6014 |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 (10,6027 (0,6023|0,6022|0,6022
0,50 - - - - - 0,6065|0,6056|0,60400,6032(0,6028|0,6027|0,6027
0,51 - - - - - 0,6069|0,60590,6042|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|0,60500,6041|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

l_[pI/IMe'-laHl/Ie - l_[pl/IBe)IeHHble 3HAYCHUA HE IOoIJICKaT TO‘IHOI‘/JI I/lHTepHO_HﬂLII/II/I. SKCTpaHOHﬂLIl/Iﬂ HE

JIOTTY CKAEeTCSL.




Taomuua A.8 - Koadpuunentsr ucreuenns C i auadparm ¢ GpraHLeBbIM 0TOOPOM JaBJICHHS.

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 | 1-108 o0
0,20 - - 0,597910,5977|0,5974|0,5973|0,5972{0,5971/0,5970|0,5970|0,5970|0,5969
0,22 - - 0,598410,59810,5978|0,5977(0,5976 {0,5973(0,5972|0,5972|0,5972|0,5972
0,24 - - 0,5990|0,59860,5982|0,5980(0,5979{0,5976 |0,5975|0,5975|0,5974|0,5974
0,26 - - - 0,5991|0,59870,5985(0,5983(0,5980(0,5978|0,5977|0,5977|0,5977
0,28 - - - 0,5997|0,59920,5989|0,5987|0,5983|0,5981 {0,5980 | 0,5980 | 0,5980
0,30 - - - 0,6003|0,5997|0,5994 10,5992 |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 - - - - 0,602410,6018|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
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|0,60390,6032(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|0,60500,6041|0,6035(0,6035|0,6034
0,55 - - - - - - 0,6073|0,60520,6043|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|0,60400,6039|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|0,60390,6037|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|0,60200,6018 |0,6018
0,71 - - - - - - - 0,6041|0,6023|0,6013|0,6011|0,6011
0,72 - - - - - - - 0,6035|0,60160,6006 | 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

HpHMeanHe - HpI/IBeZ[eHHI)Ie 3HAQYCHHUS HE IIoaJIeKaT TOYHON HUHTEPNOJIAINHA. 3KCTpaHOH}IHI/Iﬂ HEC
JOITYCKaCeTCs.

Tabmiua A.9 - Koapuunentsr ucreuenns C it quadparm ¢ GpraHIeBBIM 0TOOPOM JaBICHHS.

D =375 Mm
Re
p 5.10° | 1.10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1-108 o0
0,20 - - 0,5979/0,5977(0,5974|0,5973|0,5972|0,5971|0,5970|0,5970|0,5970|0,5970
0,22 - - - 0,59810,5978(0,5977|0,59760,5973|0,5973{0,5972|0,5972|0,5972
0,24 - - - 0,59860,5982(0,5980|0,5979|0,5976 |0,5975|0,5975|0,5974 |0,5974
0,26 - - - - 0,59870,5985(0,5983|0,59800,5978(0,5977|0,5977 |0,5977
0,28 - - - - 0,59920,5989(0,5987|0,5983|0,5982 (0,5981|0,5980 | 0,5980
0,30 - - - - 0,59970,5994|0,5992|0,5987|0,5985 | 0,5984 | 0,5984 | 0,5984




Re

B 5.10° | 1.10* | 2-10* | 3-10* | 5-10* | 7-10* | 1.10° | 3-10° | 1.10% | 1.107 | 1-108 00
0,32 - - - - 0,60030,6000(0,5997|0,59910,5989(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 - - - - - - 0,60400,6027|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 - - - - - - - 0,60410,6033(0,6029|0,6028 |0,6028
0,52 - - - - - - - 0,60440,6035(0,6031|0,60300,6030
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
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 - - - - - - - 0,60590,6045(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 - - - - - - - 0,60500,6034{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 - - - - - - - 0,60200,6000(0,5989|0,5987 |0,5987
0,74 - - - - - - - 0,6010(0,5990(0,5979|0,5977|0,5976
0,75 - - - - - - - 0,59990,5978|0,5966 | 0,5964 | 0,5964

HpHMeanHe - HpI/IBe)IeHHLIe 3HAYEHUSI HE MOMJIEKAT TOYHOH HHTCPIOJIAIAH. 3KCTpaHOJI$IIII/I}I HE
I[Ol'[yCKaCTCﬂ.

Tabmuma A.10 - Koapdumuents ucteuenus C st auadparM ¢ (HIaHIEBBIM 0TOOPOM aBICHUS.

D - 760 mm
Re

B 5.10° | 1.10* | 2-10* | 3-10* | 5-10* | 7-10* | 1-10% | 3.10% | 1.10® | 1.107 | 1.108 o0

0,20 - - - - 0,59740,5973(0,5972|0,59710,5970{0,5970|0,5970|0,5970
0,22 - - - - 0,59780,5977(0,5976|0,5974|0,5973{0,5972|0,5972|0,5972
0,24 - - - - - 0,59810,5979(0,5977|0,5975|0,5975|0,5975|0,5975
0,26 - - - - - 0,59850,5983(0,5980(0,5978|0,5978|0,5977 |0,5977
0,28 - - - - - - 0,59870,5983(0,5982|0,59810,5980 | 0,5980
0,30 - - - - - - 0,59920,5987(0,5985|0,5984|0,5984 | 0,5984
0,32 - - - - - - 0,59970,5991|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 - - - - - - - 0,60320,6026 |0,6022|0,6021|0,6021




Re

B 5.10° | 1.10* | 2.10* | 3-10* | 5-10* | 7-10* | 1-10% | 3.10% | 1.10® | 1.107 | 1.108 00
0,50 - - - - - - - 0,6038(0,6030(0,6026|0,6025|0,6025
0,51 - - - - - - - 0,60400,6033(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 - - - - - - - 0,60480,6038(0,6033|0,6032|0,6032
0,55 - - - - - - - 0,60500,6040{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 - - - - - - - - 0,60450,6038|0,6037|0,6036
0,62 - - - - - - - - 0,60440,6037|0,6036|0,6036
0,63 - - - - - - - - 0,60440,6036 |0,6035|0,6034
0,64 - - - - - - - - 0,6042(0,6034(0,6033|0,6033
0,65 - - - - - - - - 0,60400,6032(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 - - - - - - - - 0,60290,6020(0,6019|0,6018
0,69 - - - - - - - - 0,6024|0,6015(0,6013|0,6013
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 - - - - - - - - 0,59690,5957 |0,5955|0,5954

HpI/IMe'-IaHI/Ie - HpI/IBe}:[eHHLIe 3HAYCHUsI HE MOoJJICKar TO‘IHOﬁ HUHTEPHOJIANNHA. 9KCTpaHOJ‘IHHI/IH HEC
HOHyCKaCTCﬂ.

Tabmuma A.11 - Koapdumuents ucteuenust C st auadparM ¢ (IIaHIEBBIM OTOOPOM JTaBIICHHUS.
D =1000 mm

Re

P 5-10° | 1.10* | 2-10* | 3.10* | 5-10* | 7-10* | 1-10° | 3-10° | 1-10° | 1-107 | 1.10® ©

0,20 - - - - - 10,5973|0,5973]0,5971{0,5970|0,5970|0,5970|0,5970
0,22 - - - - - 10,5977|0,5976|0,5974|0,5973|0,5972|0,5972|0,5972
0,24 - - - - - - 10,5979|0,5977|0,5975|0,5975|0,5975|0,5975
0,26 - - - - - - 10,5983|0,5980|0,5978|0,5978|0,5977|0,5977
0,28 - - - - - - 10,5987|0,5983|0,5982|0,5981|0,5980|0,5980
0,30 - - - - - - - 10,5987|0,5985|0,5984|0,5984|0,5984
0,32 - - - - - - - 10,5991|0,5989|0,5988|0,5987|0,5987
0,34 - - - - - - - 10,5996|0,5993|0,5991(0,5991|0,5991
0,36 - - - - - - - 10,6001|0,5997|0,5995 |0,5995|0,5995
0,38 - - - - - - - 10,6005/|0,6002|0,6000(0,5999|0,5999
0,40 - - - - - - - 10,6011|0,6006 |0,6004 |0,6003|0,6003
0,42 - - - - - - - 10,6016|0,6011{0,6008 |0,6008|0,6008
0,44 - - - - - - - 10,6021|0,6016|0,6013|0,6012|0,6012
0,46 - - - - - - - 10,6027|0,6021|0,6017|0,6017|0,6017
0,48 - - - - - - - 10,6032|0,6026|0,6022|0,6021|0,6021
0,50 - - - - - - - 10,6038|0,60300,6026|0,6025|0,6025
0,51 - - - - - - - - 10,6032|0,6028|0,6027|0,6027
0,52 - - - - - - - - 10,6034|0,60300,6029|0,6029
0,53 - - - - - - - - 10,6036|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 - - - - - - - - 10,6041|0,6036|0,6035|0,6035
0,57 - - - - - - - - |0,6043|0,6037|0,6036 |0,6035
0,58 - - - - - - - - 10,6044|0,6037|0,6036 |0,6036




Re

P 5.10% | 1.10* | 2.10* | 3-10* | 5-10* | 7-10* | 1.10° | 3.10° | 1.10® | 1.107 | 1108 o0
0,59 - - - - - - - - 10,6044|0,6038|0,6037|0,6036
0,60 - - - - - - - - 10,6044|0,6038|0,6037|0,6036
0,61 - - - - - - - - 10,6044|0,6037|0,6036|0,6036
0,62 - - - - - - - - 10,6044|0,6037|0,6035|0,6035
0,63 - - - - - - - - 10,6043|0,6035|0,6034|0,6034
0,64 - - - - - - - - 10,6041|0,6033(0,6032|0,6032
0,65 - - - - - - - - 10,6039|0,6031|0,6030|0,6029
0,66 - - - - - - - - 10,6036|0,6028|0,6026|0,6026
0,67 - - - - - - - - 10,6033|0,6024|0,6022|0,6022
0,68 - - - - - - - - 10,6028|0,6019|0,6018|0,6017
0,69 - - - - - - - - 10,6023|0,6014(0,6012|0,6011
0,70 - - - - - - - - 10,6017|0,6007 |0,6005|0,6005
0,71 - - - - - - - - 10,6009|0,5999(0,5997|0,5997
0,72 - - - - - - - - 10,6001|0,5990(0,5988|0,5988
0,73 - - - - - - - - 10,5991|0,5980(0,5978|0,5977
0,74 - - - - - - - - 10,5979|0,5968 |0,5966 |0,5966
0,75 - - - - - - - - 10,5966|0,5955|0,5953|0,5952

HpI/IMe'-IaHI/Ie - HpI/IBe}:[eHHLIe 3HAYCHUsI HE MOoJJICKar TOYHOM HUHTEPHOJIANNHA. 9KCTpaHOJ‘IHHI/IH HE
JIOITYCKAaETCs.

Tabnuna A.12- Kosddunuents: ucteuenus C mis cornen UCA 1932

Re

P 2:10* 3:10* 5-10* 7:10* 1108 310° 1-108 2:10° 1-107
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 | 09692 | 0,9750 | 0,9773 | 0,9789 | 0,9813 | 0,9820 | 0,9821 | 0,9822
045 | 09604 | 09682 | 0,9741 | 09764 | 09781 | 0,9805 | 0,9812 | 0,9813 | 0,9814
046 | 09592 | 09672 | 0,9731 | 0,9755 | 0,9773 | 0,9797 | 0,9804 | 0,9805 | 0,9806
0,47 | 09579 | 09661 | 0,9722 | 0,9746 | 09763 | 0,9788 | 0,9795 | 0,9797 | 0,9797
0,48 | 0,9567 | 0,9650 | 0,9711 | 0,9736 | 0,9754 | 09779 | 0,9786 | 0,9787 | 0,9788
0,49 | 0,9554 | 0,9638 | 0,9700 | 0,9726 | 0,9743 | 09769 | 0,9776 | 09777 | 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 | 09747 | 0,9754 | 0,9756 | 0,9757
0,52 | 0,9516 | 0,9602 | 0,9665 | 0,9691 | 0,9709 | 09735 | 0,9743 | 0,9744 | 0,9745
0,53 | 0,9503 | 0,9589 | 0,9653 | 0,9678 | 0,969 | 09722 | 0,9730 | 0,9731 | 0,9732
0,54 | 0,9490 | 09576 | 0,9639 | 0,9665 | 0,9683 | 0,9709 | 0,9717 | 0,9718 | 0,9719
0,55 | 0,9477 | 09562 | 0,9626 | 0,9651 | 0,9669 | 0,9695 | 0,9702 | 0,9704 | 0,9705
0,56 | 0,9464 | 09548 | 0,9611 | 0,9637 | 0,9655 | 0,9680 | 0,9688 | 0,9689 | 0,9690
0,57 | 0,9451 | 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 | 0,9345 | 0,9408 | 0,9455 | 0,9473 | 0,9487 | 0,9506 | 0,9511 | 0,9512 | 0,9513
0,66 | 0,9332 | 0,9390 | 0,9434 | 0,9451 | 0,9464 | 0,9481 | 0,9487 | 0,9487 | 0,9488
0,67 | 09319 | 09372 | 0,9412 | 0,9428 | 0,9440 | 0,9458 | 0,9460 | 0,9461 | 0,9462
0,68 | 0,9306 | 09354 | 0,9390 | 0,9404 | 0,9414 | 0,9429 | 0,9433 | 0,9434 | 0,9435
0,69 | 09293 | 09335 | 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




Re

P 2-10* 3.10* 5-10* 7-10% 1.10° 3-10° 1-108 2-10° 1-107
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 | 0,9195 | 0,9169 | 0,9150 | 0,9142 | 0,9136 | 0,9128 | 0,9126 | 0,9126 | 0,9125
0,78 | 0,9184 | 0,9147 | 0,9118 | 0,9107 | 0,9099 | 0,9066 | 0,9084 | 0,9084 | 0,9083
0,79 | 0,9173 | 0,9123 | 0,9086 | 0,9071 | 0,9060 | 0,9045 | 0,9041 | 0,9040 | 0,9040
0,80 | 0,9162 | 0,9100 | 0,9053 | 0,9034 | 0,9020 | 0,9001 | 0,8996 | 0,8995 | 0,8994
HpI/IMe‘{aHI/Ie - HpI/IBeI[CHHLIe 3HAYEHUS HE TMOJIeKaT TOYHOM MHTCPIOIALAH. 3KCTpaHOJ1$H_II/I5[ HE

nonyckaercs. Jlonyckaercs 3Hadenus C- npupaBHuBaTh K 3HaueHusM C mpu Re = 1-107

Tabmumna A.13- Kospounuents: ucredenus C st coren BeHtypu

B c B c B c B c B c
0,316 | 0,9847 | 0,400 | 0,9826 | 0,500 | 0,9771 | 0,600 | 0,9661 | 0,700 | 0,9464
0,410 | 0,9823 | 0,510 | 0,9763 | 0,610 | 0,9646 | 0,710 | 0,9438
0,320 | 0,9846 | 0,420 | 0,9818 | 0,520 | 0,9755 | 0,620 | 0,9630 | 0,720 | 0,9411
0,330 | 0,9845 | 0,430 | 0,9814 | 0,530 | 0,9745 | 0,630 | 0,9613 | 0,730 | 0,9382
0,340 | 0,9843 | 0,440 | 0,9809 | 0,540 | 0,9736 | 0,640 | 0,9595 | 0,740 | 0,9352
0,350 | 0,9841 | 0,450 | 0,9804 | 0,550 | 0,9725 | 0,650 | 0,9576 | 0,750 | 0,9321
0,360 | 0,9838 | 0,460 | 0,9798 | 0,560 | 0,9714 | 0,660 | 0,9556 | 0,760 | 0,9288
0,370 | 0,9836 | 0,470 | 0,9792 | 0,570 | 0,9702 | 0,670 | 0,9535 | 0,770 | 0,9253
0,380 | 0,9833 | 0,480 | 0,9786 | 0,580 | 0,9689 | 0,680 | 0,9512
0,390 | 0,9830 | 0,490 | 0,9779 | 0,590 | 0,9676 | 0,690 | 0,9489 | 0,775 | 0,9236
HpI/IMe'-IaHI/Ie - HpI/IBeZ[eHHLIG 3HAYCHUsI HE IOoJJICKar TOYHOM HUHTEPHOJIANNHA. 9KCTpaHOJ‘IHHI/IH HE
JIOITYCKAE€TCs.
Tabmuua A.14 - KoadduuuenTs! pactmpenus € uist tuadparm
4 1-Aplp
P P 098 | 09 | 094 | 092 | 09 | 08 | 08 | 075
k=12
0,000 | 0,000 | 0,993 | 0,986 | 0980 | 0,973 | 0966 | 0949 | 0,932 | 0,915
0,562 | 0,100 | 0,993 | 0,985 | 0,978 | 0,970 | 0963 | 0914 | 0,926 | 0,907
0,669 | 0,200 | 0,992 | 0984 | 0976 | 0,968 | 0,960 | 0940 | 0,920 | 0,900
0,740 | 0,300 | 0,991 | 0,983 | 0974 | 0966 | 0957 | 0936 | 0,914 | 0,893
0,750 | 0,316 | 0,991 | 0,983 | 0974 | 0,965 | 0957 | 0935 | 0,913 | 0,892
k=13
0,000 | 0,000 | 0,994 | 0987 | 0981 | 0975 | 0968 | 0953 | 0,937 | 0,921
0,562 | 0,100 | 0,993 | 0,986 | 0979 | 0,973 | 0,966 | 0949 | 0932 | 0914
0,669 | 0,200 | 0,993 | 0,985 | 0,978 | 0,970 | 0963 | 0945 | 0,926 | 0,908
0,740 | 0,300 | 0,992 | 0,984 | 0976 | 0,968 | 0960 | 0941 | 0,921 | 0,901
0,750 | 0,316 | 0,992 | 0984 | 0976 | 0,968 | 0,960 | 0,940 | 0,920 | 0,900
k=14
0,000 | 0,000 | 0,994 | 0988 | 0982 | 0977 | 0971 | 0956 | 0,941 | 0,927
0,562 | 0,100 | 0,994 | 0,987 | 0981 | 0975 | 0968 | 0952 | 0,936 | 0,921
0,669 | 0,200 | 0,993 | 0986 | 0979 | 0973 | 0,966 | 0949 | 0931 | 0914
0,740 | 0,300 | 0,993 | 0,985 | 0978 | 0,971 | 0963 | 0945 | 0,926 | 0,908
0,750 | 0,316 | 0,993 | 0985 | 0978 | 0970 | 0963 | 0944 | 0,926 | 0,907
k=166
0,000 | 0,000 | 0,995 | 0,990 | 0,985 | 0,980 | 0975 | 0963 | 0,951 | 0,938
0,562 | 0,100 | 0,995 | 0,989 | 0984 | 0,979 | 0973 | 0960 | 0,946 | 0,933
0,669 | 0,200 | 0,994 | 0,988 | 0983 | 0977 | 0971 | 0957 | 0,942 | 0,928
0,740 | 0,300 | 0,994 | 0,988 | 0981 | 0,975 | 0969 | 0953 | 0,938 | 0,922
0,750 | 0,316 | 0,994 | 0987 | 0981 | 0975 | 0969 | 0953 | 0,937 | 0,922




4 1-Aplp
P P 098 | 09 | 094 [ 092 | 09 | 08 | 08 | 075
IIpumeuanue - IlpuBeneHHbBIE 3HAUEHUs HE TOJIEKAT TOYHOM HMHTEPIOJISALIUY. 3KCTpaHOJ1$H_II/I5[ HE
JOITyCKaeTCs.

Tabmma A.15 - Koadpduumentsr pacumpenns ¢ mis conen UCA 1932, conen Bentypu u Tpyo

Bentypu
1- Aplp
P 7 1,00 | 098 | 09 | 094 | 092 | 09 | 085 | 080 | 0,75
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=166
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
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
HpI/IMe'-laHI/Ie - HpI/IBeI[eHHLIe 3HAUYCHUSI HE MOoJICKar TOYHOM HUHTEPHIOJIAINMA. 3KCTpal‘IOJ‘[5[HI/IH HE

JOIYCKAcCTCs.

IIPUJIOJKEHUE B
(obs3amenvroe)

3KBUBAJIEHTHASA IEPOXOBATOCTBb TPYBOITPOBOOB

B kadyecTBe CHpaBOYHBIX JaHHBIX 00 OJKBUBAJICHTHOH MIEPOXOBATOCTH TPYOOIPOBOJIOB,
W3TOTOBJIEHHBIX M3 PA3JIMUHBIX MAaTEPUAIOB U IKCIUTYaTUPYEMBIX B Pa3JIMUHbIX YCIOBUSX, UCTIOJIb3YIOT

3HAa4YCHUs, IPUBCACHHLIC B Ta6J'II/IL[C b.1.

Tabmuua b.1 - 3HaueHMs] SKBUBAJEHTHOW MIEPOXOBATOCTH BHYTPEHHEW IOBEPXHOCTH Pa3IMUHBIX

TpyOOIpoBOaOB
CocTosiHre BHYTPEHHEH MOBEPXHOCTH
Marepuan yP p Ru, MM
TpyOOmpoBoOIa
Jlatynn Melb ATFOMUHU T
YHP, Ab, ’|HoBas 0€e3 ocaakoB <0,03

IJIAaCTMACChI, CTCKJIO, CBHHCI]

Cranp HoBas GecmroBHas:




Marepuar CocTosiHiE BHYTPECHHEH MOBEPXHOCTU Run, MM
TpyOOmpoBoIa
- XOJIOZHOTSIHY Tast <0,03
- TOpsYETSIHyTas <01
- IpOKaTHas <01
Hogas cBapnas <01
C HEe3HAYUTEITHHBIM HAJIETOM PIKABYHHBI <0,2
PxaBas <0,3
butrymunupoBaHHas:
- HOBas < 0,05
- OBIBIIIAS B AKCILTyaTaI[UH <0,2
O1MHKOBaHHAS:
- HOBas <0,15
- OBIBITIAsI B OKCILTyaTalluu 0,18
Hosas 0,25
Uyryn PxaBas <1,2
C HaKUIIBIO <15
butymMuHMpoBaHHas, HOBas < 0,05
OOiMIoBaHHAs ¥ HEOOIUIIOBAaHHAS, HOBast <0,03
AcboreMeHT
HeoOimmoBanHast, B 0OLIYHOM COCTOSIHHUH 0,05

Ecnu Bu3yanpHBIT 0cMOTp BHYTpeHHEH noBepxHOCTH T HeBO3MOXKEeH, BRIOUPArOT U3 Tabmums! b.1
HanOonplree 3Ha4eHWE Ry, I TNpUMEHSEMBIX MaTepuana TpyOONmpoBOJa M TEXHOJOTUH €ro
M3TOTOBIICHHS.

IIPUJIOJKEHUE B
(obs3amenvroe)

JONOJIHUTEJIBHBIE CBEJIEHUSA

B.1 Onpenenenne 1uaMeTpoB N3MEPUTEIHHOTO TPYOONMPOBOAA M CYKAKIINX YCTPOWCTB MPH
CTAHJAPTHOM U paldo4eil TeMnepaTypax
B.1.1 Pesynprar m3mepenunit muamerpa WT, BBIIOTHEHHBIX B COOTBETCTBHU C 7.5.1, IPUBOIAT K
temneparype 20 °C o ¢popmye
D20=D/[1+7(tu-20)]=D/KT' (B.1)
rze t, - TeMneparypa okpy»karomeit cpepl Bo BpeMs m3Mepenus D, °C;
K; - IONpaBOYHBIH K03 duIHeHT Ha m3MeHeHne auameTpa UT, Bei3BaHHOE OTKIIOHEHHEM Ly OT 20
°C.
Juamerp UT npu nusmepeHnu pacxona onpesesnsior o popmyie
D =D [1+ y(t-20)] =Dy K- (B.2)
rre K: - monpaBouHbIid kK03 GunneHT Ha u3MeHeHne auamerpa MT, BeI3BaHHOE OTKIIOHEHHEM t OT
20 °C.
B.1.2 Pesynprar m3mepenuil nuamerpa orBepctuss CVY, ModydeHHBIH B cOOTBETCTBHU ¢ 8.1.7.2,
npuBoasT Kk Temrnepatype 20 °C no gpopmyie
do=d/[1+ y(t.-20)] =d/ K(;. (B.3)

rae K(; - IIONpPaBOYHBIM KO3(duUIMEeHT Ha M3MeHeHue auamerpa orBepctust CY, BBI3BaHHOE

oTknoHeHueM t, or 20 °C.
Juamerp orBepctust CY npH H3MEpeHnsIX pacxo/ia ONpeAessioT 1mo hopmyie
d=dx[1+ y(t-20)]=dxKo (B.4)
rie Ko - mompaBounblii koadduimeHT Ha wu3MeHeHue juamerpa orBepcTusi CY, BBI3BaHHOE
otknonenueM t or 20 °C.
B.1.3 3nauenus TemneparypHoOro Ko3gQuireHTa JIMHEHHOT0 pacIIMPEHUs! Pa3IMuHbIX MaTepraioB
JUTS IIAPOKOTO JUara3oHa TeMIIepaTyp MOTYT OBITh pacCUnTaHbI ¢ orpemHocTsio 10 % mo dhopmye

¥ =10"[a, +107th, ~10°°t%,], (B5)




rae e, De, C. - mocTOsIHHBIE KOA()QHUINCHTH B COOTBETCTBYIOLIMX UM IHMANA30HAX TEMIEPAaTyp,
npuseicHHbIe B Tabnuue B.1. (Tabmuua coctapiena no nanusiv BHUL CMBY).

D Bceepoccuiickuit Hay4HO-HCCIEIOBATENbCKUI LEHTP CTaHOApTHU3aUWH, HHOOPMAIMU M CePTUPUKALUK

CBIpbsI, MaTEpHAJIOB U BelecTB ['occtannapra Poceun.

Tabmuna B.1- 3nauenns koddpoumuentoB Gopmyisr (B.5) mis temneparyp ot munyc 200 mo utoc
700 °C

Mapka cranu ae be Ce Mapka craiu ae be Ce

8 109 | 7,7 2,4 |12MX 11,3 3,8 0,0
10 10,8 | 9,0 4,2 [12XIM® 10,0 9,6 6,0
15 111 79 3,9 [12X17 9,4 7.4 6,0
15M 10,7 | 13,0 | 13,0 |I2X18H9T 15,6 8,3 6,5
16M 11,1 8,4 3,7 |12X18H10T 15,6 8,3 6,5
20 11,1 1,7 3,4 |14X17H2 9,4 7,5 7,8
20M 10,7 | 13,0 13,0 |15XMA 11,1 8,5 52
25 122 | 0,0 0,0 [I5XIM1® 10,4 8,1 4.4
30 102 | 104 | 56 [I5X5M 10,1 2,7 0,0
35 10,2 | 10,4 56 |[I5X12EHM® 9,81 3,0 0,0
X6CM 101 | 2,7 0,0 [17X18H9 15,7 57 0,0
X7CM 101 | 2,7 0,0 [20X23H13 15,5 1,7 0,0
36X18H25C2 12,0 10,0 54

IIpumedanne - 3HaueHus koddduueHToB 1t cranu Mapku 12MX mpuBenens! i temneparyp ot 0 o 100
°C.

B.2 Tunbl MeCTHBIX CONPOTHBJICHU I

B.2.1 Konero

B.2.1.1 Konero - m3ru® TpyOOmpoBOga PaBHOTO CEUCHHS B OJHOW IUIOCKOCTH IIOX YTIIOM Y,
paBHbIM 90° -175° (pucynok B.1, a). IIpm yrime w, paBHOM 175° - 180°, komeHO Kak MecTHOE
COIIPOTHUBJICHHE MOKHO HE IIPUHUMATh BO BHUMaHKE TIPH ONpeeIeHUH JIMHBI IpsiMoro ydactka MUT.

B.2.1.2 I'pynma KoJeH B OJHOW IUIOCKOCTH - JIBa WIH 00Jiee KOJEH, OCH KOTOPBIX PACIIONIOKECHEI B
0JTHOI TTockocTH (pucyHOK B.1, 6-1), cieayronux HEMoCcpeACTBEHHO OAMH 3a JPYTMM Ha PacCTOSHNH,
He npebImatonieM 14D.

B.2.1.3 I'pymna KoJsieH B pa3HbIX MJIOCKOCTSX - 1B MM 00JI€e KOJICH, OCH KOTOPBIX PACIIOI0KEHBI B
IUTOCKOCTSIX, TEPECEKaIoNINXCsl Mo yIrioM MeHee 175° m cienyromux HETOCPEACTBEHHO OAMH 3a
JPYTHUM Ha PacCTOSHUM, He mpebimatomeM 14D (pucysok B.1, e, x).

B.2.1.4 I'panureit Mexy KoJeHOM (IPYyTIION KONEH) U MpIMbIM ydacTkoM UT cuutaror ceueHue, B
KOTOpOM M3rud TpyOOnpoBoa NepexoauT B IPIMOH y4acTOK.

B.2.1.5 Ecnu paccTosiHHEe MeXAy KOJIEHAMH WJIH TPYIIIaMu KoJieH npessimaet 14 D, To kaxnoe u3
KOJICH WJIM KQXKAYIO TPYIILY KOJIEH CIMTAIOT KaK OJHO MECTHOE COIPOTHUBIICHHUE.

Ecnm paccrosHue MexIy KOJEHAaMHM WM Tpynmamu KoiieH He Oonee 14 D To Bee kosena
0O0BEANHSIOT B OTHO MECTHOE COIIPOTHBIICHHE.

B.2.1.6 BHyTpeHHMiT paguyc m3ruda KoJieH TO0JDKEH OBITh He MEeHee paanyca TpyOoIpoBoia.

B.2.2 Tpoiinux

B.2.2.1 TpolHuK-neTams TpyOONMpoOBOAa, NpPEAHA3HAYCHHAS [UIS COCAMHCHHS OCHOBHBIX
NPSIMOJIMHEHHBIX 3BEHBEB TPYO, OCH KOTOPBIX JIeXKaT B OJJHOH TUIOCKOCTH (pUCYHOK B.1, 3-H).

B.2.2.2 JInwHBI TpSAMBIX YYacTKOB JUIslI TPOWHWKA C OJHUM 3ariylIeHHBIM TpyOOMpPOBOIAOM
(pucynoxk B.1, 3, ) onpenensror Kak A KOJCHA.

CooTHOIIIeHNE THaMeTPOB JJIs TPOHHIKA (PUCYHOK B.1, 3) TOKHO yIOBIETBOPSITH YCIOBUIO

D,<1,1 Dy,

rae D; - Haubonpimuii u3 AuamMeTpoB TpyOOIPOBOIOB TPONHHKA,

D, - HanMeHbIINI U3 THAaMETPOB TPYOOIIPOBOIOB TPOHHHKA.

CooTHOIIIEHNE THaMeTPOB AJIS TPOHHUKA (PUCYHOK B.1, 1) TOMKHO yAOBIETBOPATH YCIOBHIO

1,1 D,>D; 0,13 > D,,

rze D3 - mnamerp n3mepurensHOro TpyoonpoBoia TpOHHHKA;

D: - ntnameTp 3ariyneHHOro TpyOoIpoBoaa TPOHHMKA.

Ecmm muamerp Di tpoitanka (pucynok B.1, n) menee 0,13D», To maHHBIN TpoiiHUK He sBIAETCS
MECTHBIM CONIPOTHBIICHHEM.

B.2.2.3 JlnunHbl OpsAMBIX y4acTKOB [l TPOMHHUKOB C HANpPABICHUAMU MOTOKOB, MOKa3aHHBIMM Ha




pucyHke B.1, K, 11, onpenensioT Kak A pa3BeTBIISIOUINXCS TIOTOKOB.

B.2.2.4 [lnuHBI MPSMBIX YYacTKOB JUIS TPOIHUKOB C HANpaBJCHUSMU ITOTOKOB, IIOKa3aHHBIMHM Ha
pucyske B.1, M, H, OIIpEAEIAIOT KaK Il CMEIIUBAIOLINXCS TIOTOKOB.

B.2.2.5 Tlpu onpeneneHuy AMUHBI OPSAMOIO ydyacTKa MEpea TPOMHUKOM WM 33 HUM PacCTOSHUE
U3MEPSIIOT OT TOUYKH MEpECcEeIeHIsI oceil TpyOOoIpoBOIOB.

B.2.2.6 Ecnm paccTosiHEe MEXIy TPOMHUKAMHU, OTHOCAIIMMHUCS K Pa3BETBILTIONUMCS TOTOKaM, He
npesbimaet 5D, To Bce TPOWHUKM OOBETUHSIOT B OHO MECTHOE CONPOTHBICHHUE - PA3BETBILAIOIIUICS
MOTOK.

B.2.2.7 Ecnu paccrosiHMe MeXJTy TPOHHHKaMM, OTHOCALIMMHUCSA K CMEIIMBAIOIIMMCS MOTOKaM, HE
npesbimaer 5D, To Bce TpOHHUKN OOBETUHSIOT B OJTHO MECTHOE CONPOTHUBIICHHE - CMEUIMBAIOIIUICS
MOTOK.

B.2.3 Tuddyzop

B.2.3.1 Juddy3zop - koHycHOE pacmmpenue TpyodonpoBoaa (prucyHok B.2, a).

Jduddys3op xapakTepuszyroT KOHYCHOCTbIO Ky, KOTOpYIO ONpEIessioT Kak OTHOLICHHE DPa3HOCTH
JMAMETPOB [BYX HPSIMBIX yYaCTKOB TPyOOIPOBOAOB, COSAMHEHHBIX KOHYCOM, K JnuHe | 3TOr0 KOHyCa:

Kr = D1 (Dz/ D1- 1) |, (B.6)
rae D1 u D; - quameTps! ABYX MPSIMBIX Y4acTKOB TpyOorpoBoa, mpudem Dy > Dy.
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Pucynok B.1 - IlpuHIIMNIUanbHbIE CXEMbl MECTHBIX COTIPOTHUBIICHUI
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Pucynox B.2 - [IpuHIiunuaipHbIe CXeMBI MECTHBIX CONPOTHUBICHUH

IIpu BBINOJIIHEHUH YCIOBUM
0,2<Kr<0,5, (B.7)
1,1<D;/D1<2 (B.8)
JUTiHY npsMoro ydacTka U'T paccuuThIBarOT B COOTBETCTBHH ¢ 7.2 1uis nuddysopa.
B.2.3.2 Ind¢y30p CYUTAIOT NPSIMBIM YIaCTKOM IIPH BBIIIOJTHEHUH YCIIOBHIMA:
0<Ki<0,2, (B.9)
1<D,/D; <11 (B.10)
B atom cnyuae qnmunHy nipsimoro yuactka T paccuaurteiBatot 6e3 yueta nuddysopa kak MC.
B.2.3.3 Ind¢y30p cYATAIOT YCTYHIOM IPH BBHITIOTHEHUH yCIOBHA:
Kr>0,5, (B.11)
1,006 < D,/ D1 <1,100. (B.12)
B 3TOM citydae BBICOTY ycTymna N paccUMTBIBAIOT 1O hopMyIie
h=(D:-Di)/2. (B.13)



IIpu 3TOM y4YUTBIBaIOT AONOJIHUTENIBHYIO IOTPELIHOCTh B COOTBETCTBHHM ¢ 7.5.1.4.
B.2.3.4 Iuddy3op cunTaroT CHMMETPHYHBIM PE3KUM pacuiipeHueM (pucyHok B.2, 6), ecnu oH
COOTBETCTBYET YCIIOBHSM:
Kr>0,5, (B.14)
D./D:1>1]1. (B.15)
IIpu 3ToM mpnunHy npsimoro ydactka UT onpenensitor B COOTBETCTBUU € 7.2 KaK ISl CAMMETPUYHOTO
PE3KOro PacIIMPEHHUSI.
B.2.4 Kongyszop
B.2.4.1 Koudy3op - KoHyCHOE cy)keHue TpyoonpoBoja (pucyHok B.2, B).
Kondysop tax xe, kak 1 11 (Hy30p XapakTepu3yIoT KOHYCHOCTEIO Ky, KOTOPYIO pacCUHUTHIBAIOT MO
tdhopmyne (B.6).
IIpu BBINONIHEHUHU YCIOBUM
0,2<K;<0,7, (B.16)
1,1<D,/D;1<3. (B.17)
JUIMHY TIpsiMoro ydacTtka UT paccyuThIBaOT B COOTBETCTBUH € 7.2 i1 KOH(Y30pa.
B.2.4.2 KoHdy30p cyuTaIOT IPSMBIM yYaCTKOM TPH BIIOJIHEHUU YCIOBUIL:
0<Kr<0,2, (B.18)
1,0<D,/D; <11 (B.19)
B atom ciyuae iy npsimoro y4yactka UT paccuntsiBatoT 6e3 yuera BIusHUS KOH]Yy30pa.
B.2.4.3 KoHdy30p cyuTaroT yCTYIOM IPY BBHIIOJIHEHUH yCIOBHIA:

K> 0,7, (B.20)
1,006 < D,/ D1 <£1,100. (B.21)

B aTOM citydae BEICOTY ycTyna N paccUuTBIBAIOT 1o hopMmyIie
h=(D2-Dy)/2. (B.22)

IIpu 3TOM YUUTHIBAIOT JOMOJHUTENBHYIO IOTPEMIHOCTh B COOTBETCTBUH € 7.5.1.4.

B.2.4.4 Koudy3op CUNTAIOT CHMMETPHYHBIM pE3KUM CyXeHueM (pucyHok B.2, T), ecnm oH
OTBEYAET YCIOBUSAM:

Kr>0,7, (B.23)
D2/D:1>11. (B.24)

ITpu sTom muHy npsMoro ydactka VT onpeaensioT B COOTBETCTBUH € 7.2 KaK JUIsi CHMMETPHYHOTO
PE3KOro Cy>KEHHUs.

B.2.4.5 TI'panuneit mexay nuddyszopom i koHpy3opoM Hu mnpsmbiM yuactkom WT cuwmtator
CE4YECHUE, B KOTOPOM KOHYC IIEPEXOAUT B NIPSIMOM KPYIJIbII LIWIUHAD.

B.2.5 3anopnas apmatypa

B.2.5.1 Tepmunsl u onpenenaeHust, OTHOCAIIMECS K 3aopHON apmarype, - no [OCT 24856.

B.2.5.2 Ecnit mmaMeTp MpHCOSTUHATENFHOTO MAaTpyOKa 3aOpHOI apMaTyphl (3aJBIDKKH, IIAPOBOTO
KpaHa WM KiamaHa) otiaudaercss or aumamerpa WUT OGosee wem nHa 0,6 %, TO MX peKOMEHIyeTcCs
COEIMHSTH MOCPEACTBOM KOHYCHBIX NMEPEXOJHHUKOB, yIOBIeTBOpsonmx yciosusM (B.9), (B.10) nm
(B.18), (B.19).

B.2.5.3 Inuny npsmoro yuactka UT paccuuThIBaroT B COOTBETCTBHH C 7.2.

B.2.5.4 Tpanuneii Mexay 3amopHoi apmarypoil moboro Tuma u WT cuumraror MecTto uX
COEIHEHHUSL.

B.2.5.5 Jlmuus! npsameix yuacTkoB UT ams 3amopHON apMaTypbl, HIMEOLIEH IUIOMaab IPOXOIHOTO
CEYeHHsI 3aTBOpA, PABHYIO WM OOJBIIYIO MJIOMIAH BXOJHOTO MaTpyOKa, B KOTOPOil MOTOK HE MEHSEeT
HarpaBJeHUs JIBI)KCHHS, PACCUMTBHIBAIOT B COOTBETCTBMU C 7.2 (Tabmuua 2) Kak Al 3aJBHXKKH
(pucynok B.2, 1, e).

Jmaer npsimeix ydactkoB UT mis apmarypsl, IpoXoJHOE CeueHHE KOTOPOH Cy)KaeT MOTOK 0e3
M3MEHEHHS €r0 HalpaBJIeHUs], PACCUNTHIBAIOT B COOTBETCTBHH ¢ 7.2 (Tabnmua 2) Kak AJs HpoOKOBOTO
KpaHa (pucyHok B.2, 3).

Jmnebl npsameix yuactkoB WT g apmaTypbl, B NPOXOAHOM CEUYEHHH KOTOPOM HPOHUCXOAST
Cy)KCeHHE W W3MEHEHHE HAIpaBIICHUS ITOTOKA, PACCUUTHIBAIOT B COOTBETCTBUH C 7.2 (Tabmmia 2) Kak
JUTA KJamaHa (pucyHoOK B.2, k).

Jmunbl npsmeix yuactkoB MT ans apMaTypel, B pe3yibTaTe YCTaHOBKUM KOTOPOH H3MEHSIOTCS
TUTOIIAAN CEYCHMS ¥ HANpaBICHHUS IMOTOKA H3-32 HAJMYUS B HEM Tejla 3aTBOpA, PACCUUTHIBAIOT B
COOTBeTCTBHUH ¢ 7.2 (Tabnuia 2) Kak s 3aCiIOHKH (pUCYHOK B.2, x, n).

B.2.6 Komnektop

B.2.6.1 Konnekrop - ycTpoHCTBO AJsl paclpeieIeHus IOTOKA [0 HECKOJIbKUM HaNpaBJICHUSIM WIH
cOopa IOTOKOB 110 HECKOJILKUM HaIpaBJIEHUsIM B OIMH OOIINI MOTOK.

B OonpmMHCTBE CilydaeB pacrpeiersione 1 coOMparoniie KOJUIEKTOPEl padoTaloT COBMECTHO,
00pa3zys KOJUIEKTOPHYIO CUCTEMY.



KomnekTopHyto cHcTeMy TPHUMEHSIOT C LElIbl0 OOECIeYnTh HEOOXOJUMYI0 MPOIYCKHYIO
CIIOCOOHOCTH U3MEPHUTENBHOTO MYHKTa U YMEHBIIUTD MOTPEITHOCTh U3MEPEHUH pacxoia 1 KOJIMIecTBa
KOHTPOIMPYeMOil cpenpl. B 3ToM ciydae pacmpeneneHue MOTOKa IO HECKOJIBKHM HANpPaBICHHUAM
ocymecTBIsiOT o UT, pacnosiokeHHbIM MEXIY KOJIJIEKTOpAMU OJWHAKOBOM KOHCTPYKLHUH. Takum
00pa3oM, KOJNJIEKTOpHAs CHCTEMa IIPEACTaBIsCT COOOH MECTHOE CONPOTHBICHUE, BIMSIOIIEE Ha
(hopmupoBanne notoka nepex CY.

B.2.6.2 KomnekropHsle cucteMsl moapasaeisiior Ha [1- m Z-o6pasnsie. B I1-o0pa3Hoii cucreme
(pucynok B.3, a) moTOKM B KOJUIEKTOpaX MMEIOT NPOTHBOIIOJIOKHBIE HANpaBICHUS, a B Z-00pa3HOi
cucreMe (pucyHOK B.3, 0) - 0TMHAKOBBIC HATIPABJICHUS.

a 0

| <]

Pucynok B.3 - CxeMbl KOJUIEKTOPHBIX CHCTEM

[Tpu oaMHAKOBOW KOHCTPYKIMH 00OMX KOJUIEKTOPOB M 3HAUCHUU KOA(P(UIIHEHTA THIPABINIECKOTO
CONPOTHUBIICHHS] BXOJHOTIO KOJUIEKTOpa MeHee enuHuIpl [1-o0pa3Has cuctema obecnieyuBaeT Ooliee
paBHOMEpHOE pachpesielieHHe I0TOKa, 4eM Z-oOpas3Has cucrema. [Ipum 3HaueHun koddduuueHta
THIPABIMYECKOTO  CONPOTHBICHUS  BXOJAHOTO  KOJUIEKTOpa  Oojiee  CIMHMIBI  IOJIydaroT
MIPOTUBONOJIOKHBIN pe3ynbTaT [10].

B.2.6.3 VBenuueHue miaowagyd CEYEHUs] KOJUJIEKTOpa IO CPaBHEHUIO C CyMMAapHOH IUIOIIAJbIO
ceyennidi UT mpuBomuT K cyxeHuro noroka Ha Bxojae B UT, a crenoBaTesbHO, K HAaUMEHBIIMM
HCKa)KeHUSIM Npoduitst ckopocTeil u 0ojee paBHOMEPHOMY pacnpeesieHnto notoka 1mo UT.

JlmameTpbl KOJUIEKTOPOB ONPEEISIOT U3 YCIOBUS

D [0,5 (n + 1)]°5 < Dy, (B.25)
rzae N - konuyectBo U'T 0quHaKOBOM KOHCTPYKLUY;

Dy - nnameTtp KomIeKTopa.

Pexomenayercs cobiroieHue TOOTHUTEIHHOTO YCIOBHS

Dy > Dnos, (826)

B.2.6.4 Eciu mnponmonpHBIE OCH BXOIHOTO (pacmlpenenuTeNbHOro) KoJulekTopa, koimeH u UT
PacToIoKeHBI B OAHOM INIOCKOCTH, TO JIHHY IpsiMoro yuactka MUT ompenemstroT mo 7.2 kak Ui IBYX
i OoJiee KOJIeH B OJHOMN IUIOCKOCTH (pa3BETBILSIIOLIETOCS MOTOKA) MPH BHITIONHEHUH ycioBus (B.25)
WY KaK JJIsl CHMMETPHYHOTO PE3KOTO CY>KEHUs IIPHU BBITIOJIHEHNH ycinoBus (B.26).

B.2.6.5 Ilpu HEBBINOJIHEHNUN YCIOBUN pacmlojoxeHus: oceil o B.2.6.4, HO BBINOJIHEHUU YCIOBUS
(B.25) onpenenenns quaMeTpoB KOUIEKTOPOB JUIMHY IPSIMOTO Y4acTKa PACCUUTHIBAIOT MO 7.2 KaK JuIs
JIBYX WJIM OOJiee KOJIEH B Pa3HBIX INIOCKOCTSIX (CMENIMBAIOIINXCS TIOTOKOB).

B.2.7 Bonbmiast eMKOCTb

Ecmm mepen Bxogom B VT Ha qyimHe He MeHee 15D mo HampaBIeHHWIO €T0 OCH M Ha JIJIMHE HE MEHEe
5D B mepneHAMKYISAPHOM HANpaBIEHHH K 3TOW OCH HET MNPEMATCTBHH, HApyIIAIOIINX BIDKEHHUE
MOTOKA, TO CYUTAIOT, 4TO MOTOK B VT moctymnaer u3 OOIBIION eMKOCTH MITH OTKPBITOTO IMTPOCTPAHCTBA.

B.3 llepoxoBaTocTh NPSIMBIX YYACTKOB H3MePHUTEIbHBIX TPYOONPOBOAOB

B.3.1 B psane ciydaeB BHyTpeHHss noBepxHocTs WT, Haxoxsdmmuxcs B OKCIUTyaTalUH, He
YAOBIETBOPSET TpeOOBaHMUAM K IiepoxoBaTocTs 1o 8.3.1, 9.6.1 u 10.2.4 HacTosmiero crannapra. B o
J)Ke BpeMs ¢ yBenudeHueM mepoxoBatocTd WT pacnpeneneHue ckopocTeil ABHXKEHUS Cpelbl IO
ceyeHnto (MpoQuiIb CKOPOCTEH) CTaHOBHUTCS Oojee OCTPBIM, BBITSHYTHIM. OJTO NPUBOAHT K
YBENMYCHUIO KOX(QQUIMEHTa HCTEYeHHs, INpHYeM TeM B OOJbIICH CcTerneHHu, ueMm OoJblie
OTHOCUTENIbHBIN nuamerp otBepctust CVY, uucio PeliHonbpica u cama miepoxoBaTocTh. OTHOLIEHHE
3HadeHnd Kod¢p¢ummentop wucredeHus g UT ¢ mepoxoBarodl © TiagKkod BHYTPEHHHMH
MOBEPXHOCTSIMH HA3BIBAIOT IONPABOYHBIM KO3((UIMEHTOM Ha ImepoxoBaroctb K. Brmsaue
mepoxoBatoctd UT Ha 3HadeHHWe pacxola YYWTHIBAIOT IyTeM yMHOXeHHs Kodddurmenta K, Ha



K03((PUINEHT UCTEYESHNUS], PACCUUTAHHBIM B COOTBETCTBUH C HACTOSIIMM CTaHAAPTOM.
B.3.2 IlonpaBounblii Ko3(duIMEHT Ha IIEpPOXOBATOCTh BHyTpeHHeW mnoBepxHoctn WT mpum
OTHOCHTENBHOM mepoxosatoct Ry, /D < 30-10* onpenenstor B cootBerctBuu ¢ [11] mo Gpopmyne

Km =1+ ﬁrOARe- (B27)
rie
2
A 21—@ npu 10%< Re < 105, (B.28)
Are = 1 mpu Re > 105, (B.29)
s corienr UCA 1932 u conen Beatypu
R
r, =0,045lg E”‘-lo4 —-0,025, (B.30)
Juist tuadparm
r,=0,07lg R—[;‘-104 -0,04. (B.31)

3naucHue kod(puuuenta Ky IPUHAMAIOT paBHBIM exuHuIe mpu Re < 10% wim ms quadparm mpu
BEITTONTHEHNH ycinoBus (8.6), a ams comen UCA 1932 u conen Berntypu - ycnosus (9.4), a Taxoke mpu
K, < 1,00065.

B.3.3 IllepoxoBarocts BHyTpeHHeH moBepxHocTH UT 3aBucur ot marepmana UT, crmocoba ero
MPOM3BOJICTBA, CBONCTBA TPAHCIIOPTUPYEMOW Cpelbl, MPOAOIDKUTEIBHOCTH dKcIutyatanuu. I1o dopme,
pasMepaM H paclpefeleHHI0 Ha BHyTpeHHeHl mnoBepxHoctH WT 1mepoxoBaTocTb, ¢ KOTOPOH
BCTPEYAIOTCS HAa MPAaKTUKE, HEPETYJIIpHa.

B.3.4 JInsg YT ¢ ecTecTBEHHOI IIEPOXOBATOCTHIO OMPEEIIAIOT IKBUBAICHTHYIO [IEPOXOBAaTOCTh Ry
yepe3 Kod(h¢uuueHT ruapasiuueckoro tperus B UT A wu ymcno Peitnonpnca Re mo dopmyne
Koynb6pyxka

R

Ry _ 3 7190w _ 934
D )

Re/A4

Koadpunment runpasamdeckoro Tperns B UT onpenensior SKCHepUMEHTAIEHO U3 ypaBHEHHS

(B.32)

2Ap.D
A= Lz’ (B.33)
l,,ou
rae Ap. - nepenan aasierus B UT Ha fumuHe |ap iepes CyKaromumm ycTpoHCcTBOM;
U - CKOPOCTh JIBIDKEHUSI CpeJIbl, olpeaensiemMas mo popmyie
4 4 4
u = (B.34)

= g'qm_ 2'qcpc:_2'q0'
prD prD 7D
B.3.5 Ecnu morpemHocTs onpenenenus kodddunmenTa ruapasnuieckoro Tpernst B UT cocrapnsieT
He Oonee £10 %, TO MOrPENIHOCTH ONPEJEICHHUS MOMPABOYHOr0 KOA(PPUIMEHTa Ha IIEPOXOBATOCTh
paccUuTHIBAIOT 10 (hopMyIie
Ou = 0,5(Ky; - 1) - 100. (B.35)
B.3.6 Ecnm sKcnepuMEHTaNBbHO ONpeneianTh Kod(hGuuueHt ruapaBinueckoro tperus B WT
HEBO3MOXKHO, TO OIpENelsiTh IIEPOXOBAaTOCTh JomyckaeTcs no Ttabmuue b.1. B arom ciyuae
MOTPENIHOCTh OIPEACTICHHUs IMONPABOYHOr0 KOA(PQHUIMEHTa HA IIEPOXOBATOCTh PACCUUTHIBAIOT I10
¢dopmyie
0w = (Ku - 1) - 100. (B.36)

B.4 OctpoTta BxoqHOl KpOMKH AnadparMsl

B.4.1 KoHTposb OCTPOTBHI BXOXHOH KpOMKH auadparmsl (najnee - kpomka) mo 8.1.6.2 myrtem
HaOJIOZIEHUs] HEBOOPY)KEHHBIM TIJIa30M OTPAaXXCHUsSI CBETOBOTO Jy4a OT ce (KPOMKH) IOBEPXHOCTH
TO3BOJISIET BBISABUTH 3aKpyrJIeHHE KpoMKH panuycom Oonee 0,05 mm. Ilpum amamerpe orBepcThs
muadparmer Oonee 125 MM TakoW KOHTPOJBb BIIOJHE OCTATOYEH, MOCKONIBKY PaguyC 3aKpyTJICHUS
Kkpomku He nipesbimraet 0,0004d.

OpnHako MpH CYIIECTBYIONIMX MeTojax o0paboTku amadparM CIOKHO MONYyYUTh KPOMKY OCTpee
geM 0,05 MM. DT0O 00CTOATENIECTBO HE TIO3BONISET YAOBIECTBOPUTH TpeboBauus 8.1.6.2 mpu nuamerpax
oTBepcTuil tuadparm MeHee yem 125 mm.

B.4.2 VBenuueHHe OTHOCHUTEIBHOTO pajHyca 3akpyrieHust KpoMmkd (fe / d) mpuBoaut K
yBenu4yeHUto Koodduumenra wucredenuss aumadparmbl. OTHOmEHHE KOI(GHULIMEHTAa HNCTEUYCHUS



JquadparMel ¢ MPUTYIUIEHHON KpoMmkoi (F / d > 0,0004) k ko3dduieHty ucteyeHus: ruadparMel ¢
octpoit kpomkoit (fe / d < 0,0004) Ha3bIBAIOT MOMPABOYHBIM KOI(P(UIMEHTOM Ha MPUTYIUICHHE
BXosHOH KpoMmku K. BnnsHue nputymieHus BXOJHOH KpOMKH AuadparMbl Ha 3HA4YEHHs pacxoja
YUUTBHIBAIOT MyTeM YMHOXEHUS Kod(pduuueHta K, Ha KOI(POUIUECHT MCTEUCHMS, PACCUMTAHHBIA B
COOTBETCTBHH C HACTOAIINM CTaHAAPTOM.

B.4.3 TlonpaBouHbIit KO3(GGUIMEHT Ha TPUTYIUICHAE BXOMHOM KpoMku Tipu d < 125 mwm (a mpu d >
125 mm K, = 1) onpenenstoT mo popmyie

K, =1,0547 —0,0575¢ %', (B.37)
rae - [, CPelHHHl 3a MEXIOBEPOYHBIH HHTEPBAI pAJUyC 3aKPYIJICHHS BXOIHOM KPOMKH

muadparmer. Jta GopMyia onpeaenceHa o gaHHEM [11].
B.4.4 WccnenoBanmsimu [12] ycTaHOBIEHO, YTO KpOMKa JauaparMbl B Pa3iWYHBIX Cpemax
NPHUTYIUIIETCS B IPOLecCe HeNIPEPHIBHON SKCIUTyaTalluy O 3aKOHY

r«=0,195 - (0,195 - R,) g (/37 (B.38)

Ia€ Tnn - Me)KHOBepO‘IHBIﬁ HUHTCPBAJI, TOAbI;
7 - OTHOCUTCJIbHOC BpCM 3KCILUTyaTalluu ,I[I/Ia(bpal"MLI

O<r=-"m <] (B.39)
T

n.n
T - TEKYIIIEE BpeMsI IKCILTyaTauy 1uadparmol, TOIBI;
I, - HavyaJgbHOE 3HAYCHHE paanyca 3aKpPyIJICHHS BXOMHOH KPOMKH IHadparMsl, ONpEnesieMoe
MyTeM H3MEepeHnH Wi ycTaHaBiauBaeMoe paBHbIM 0,05 pu 7= 0 (cm. Takke B.4.5 n B.4.6), mm.
Cpennuil pamuyc 3aKkpyryieHHss BXOJHOW KPOMKHM AuadparMbl 3a MEKIIOBEPOYHBIH MEPHOI
paccuuTHIBAIOT 10 (hopMyIie

T =0,195-(0,195-r)1-e ™"*)-(3/7,,). (B.40)
[Ipu 3TOM ciieayeT UMETh B BUY, YTO MPHU Tin = 0
Q-e"®)3/z,,) =1
IpH Zun = 1 TOA
r, =0,0292+0,850r,. (B.41)

B.4.5 Ilpu sxciepuMeHTaIFHOM OIIpE/IeNIeHHH HA4adbHOTO PaJnyca 3aKpyTJIEHHUS BXOJIHOW KPOMKHU
JquadparMel ¢ MOrperHoCThi0 +10 % MOrpenHoCTh OINpeeNeH s MONPAaBOYHOTO0 KOG PHUIIMeHTa Ha
NPUTYIJICHUE BXOJAHOW KPOMKHU nuadparMpl & pacCYUTBHIBAIOT MO GopMyJie

6« = 0,5(Ky - 1) - 100. (B.42)

B.4.6 Ecmu »skcnepUMeHTalbHOE OINpPEIEICHUE HAualbHOIO pajuyca 3aKkpyrJeHus He
MPEJCTaBISIETCS BO3MOXHBIM, TO €ro mpuHUMarT paBHbIM 0,05 MM. B 3ToM ciyuae morpemrHocTs
OIpeJIeJIeHUs] TIONPaBOYHOr0 Kod((HIMeHTa Ha MNPUTYIUIEHHE BXOJHOW KPOMKH jauadparmbl
paccUuTHIBAIOT 110 hopMyIie

O =(Ky - 1) - 100. (B.43)

B.5 ®usuyeckue cBoiicTBa MaTepuaJia Anadparmsol
B tabnumax B.2 u B.3 mpuBeneHs! Gpu3nUecKue CBOWCTBA CTalel, Jalle BCEro MPUMEHIEMBIX IS
W3TOTOBJICHHS TUA(PparMbl, IPUHIMAaeMbIe BO BHUIMaHHE TPU pacyere ee ToummHb (cM. Takke [OCT
14249 u [9]).
[IpuBenennrie B Tabmumax B.2 u B.3 3HaueHus mapaMeTpoB 3aBUCST OT TEMIEPATyphl U Mpolecca
TEPMOOOPaOOTKH MaTepualia, IOSTOMY I KOHKPETHBIX pPAacyeTOB TOJIIMHBI JuapparMbl
PEKOMEHTYETCSI 9TU JaHHBIE MMOTYYUTh OT H3TOTOBHUTETIS.

Tabmuna B.2 - TIpenen TekydecTd MaTepraioB

IIpenen TekyuecTu . Ipu
temneparype 20 °C, MIla

IIpenen TekyuecTu G. Ipu

M
apKa cTaim temneparype 20 °C, MITa

Mapka cranu

BCr3 250 15XM 233
08 196 15X5M 220
10 195 12X17 245
15 225 I5X11M®D 490
20 u 20K 220 14X17H2 834

30 294 12X18H9T 196




IIpenen Texydectu . npu
temneparype 20 °C, MIla

IIpenen Texydectu . npu

M
apka cTanu temmeparype 20 °C, MIla

Mapka cranu

35 314 12X18H10T 240
12MX 220 15X12BHM® 588
12XM 220 08X18HI10T 210
20X23H13 294 36X18H25C2 343

Tabmuua B.3- Moaynbs ynpyroctu MaTepHaoB

Crams Moayanb ynpyrocty, 1073 MITa, ipu temneparype, °C

20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700
Yrepomuetas Wl yqq | 191 | 186 | 181 | 176 | 171 | 164 [155 [140 | - | - | - | -
HU3KOJIETHPOBAaHHAS
TemnoycroilunBas u
KOPPO3HOHHO- 215| 215|205 | 198 | 195|190 | 184 | 178 | 171 | 163 | 154 | 140 | -
CTOMKasl XpOMHCTAs
YKaponpounas u
JKapoCcToHKast 200 | 200 | 199 | 197 | 194 | 190 | 185 | 180 | 174 | 167 | 160 | 152 | 132
ayCTECHHUTHAsI

IIPUJIOJKEHHUE J]
(unghopmayuonroe)
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