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1 Obuue noaoxcerus b)

1 OBIIIME ITOJIOXEHUA
1.1 ObaacT» pacmpocTpanenus

1.1.1 Hacrosiiiee pyKOBOJICTBO SIBJISIETCSI OCHOBHBIM JIOKYMEHTOM, pe-
IJIAMECHTHUPYIOIIMM BBHITIOJIHCHUE PAcUE€TOB Ha IIPOYHOCTH DJIEMEHTOB
CYJIOBBIX TEIIOOOMEHHBIX alllIapaToB, SBIISIONIUXCS OOBEKTAMU TEXHM-
yeckoro Habmomenuss Poccuiickoro Peuynoro Peructpa (masiee — Peuno-
ro Peructpa) m mpuMeHSeMBIX IS HarpeBa M OXJIaXOICHUS pabouux
Cpell CYIOBBIX JIBMTaTelNicif, KOMIIPECCOPOB, PEIYKTOPOB, XOJOMWILHBIX
YCTAaHOBOK, JEHJIBYTHBIX YCTPOIICTB, Ipy3a U T. . PykosoactBo P.010-
2004 B yacTM pacyeTOB 3JCMEHTOB TEIJIOOOMEHHBIX allllapaTOB Ha
IIPOYHOCTH JOJDKHO MCIIONb30BaThCS B KA4eCTBE CIIPABOYHOTO MaTepua-
Jia ¢ MOMEHTA YTBEPXICHUS HACTOSIIETO PYKOBOJCTBA.

1.1.2 PacyeT Ha IIPOYHOCTh CY/IOBBIX TEIUIOOOMEHHBIX alllapaToB HO-
IIyCKAeTCS BBHITIIOJIHATH C IIPUMEHECHUEM JPYTUX METOIUK, HAI[MOHAJIb-
HBIX CTaHNApPTOB, CTAHHAPTOB IIPCANPUATHS M T. II. B 3TOM ciiygae Ha
paccmorpenue PeunHomy Peructpy, moMumo odOpMIICHHOTO pacuera,
JOJIXHBI OBITh OTAEJBHO IIPEJCTABIIEHBI MCXOMHbBIE JAaHHBIC, TICPEUMC-
JICHHBIC B IIPWJIOXCHUU A K HACTOSIIICMY PYKOBOJACTBY, a TAKXE pe3yJib-
TaThl pacyeTa, YKa3aHHBIC B IIPWJIIOXCHWMM D K HacTOSIIEMy pPyKOBO-
JICTBY.

1.1.3 CriicoK MCXOMHBIX JIAHHBIX I pacyeTa (DOpMUPYETCS Ha OCHO-
BaHWUM aHAJM3a YepTeKeil OCHOBHBIX JIEMEHTOB TEIUIOOOMEHHEBIX alllla-
paToB, Ha KOTOPBIX JOJDKHBI OBITh yKa3aHbl BCE KOHCTPYKTUBHBIE pas-
MEphI, B TOM YMCJIC BRICOTa CBAPHBIX IIBOB, PAAMYCHl LIECHTPOB TSLKECTH,
IIMpWHA KaHABOK M T. II., a TaKXe CBEJICHUS O MaTepuaje, CBapKe, pac-
YETHBIX JaBICHUSIX U TeMIIepaTypax.
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1.2 IlpunaTbie JomymieHns

1.2.1 IlpyHuMaeTcsi, 4TO paccMaTpUBacMbIc B HACTOSIIIEM DPYKOBO-
JICTBE 3JIEMEHTHI CYTOBBIX TETUIOOOMEHHBIX allllapaToB padoTaloT B YCIO-
BUAX OJHOKPATHBIX U MHOTOKPATHBIX CTATUYECKUX HArpy30K IIOJ BHYT-
PCHHUM U30BITOYHBIM JaBJICHUEM, BaKyyMOM WIM HAapYyXXHBIM M30BITOU-
HBIM JaBJI€HUEM, a TaKKe IIOJ NCICTBUEM BHEIIHMX HArpy30K (OCEBBIX
YCWIMI, U3TUOAIONIMX M KPYTSIIMX MOMEHTOB) Ha 3JEMEHTHl TEILIOO0-
MEHHOTO allllapaTa, B TOM YMCJiE Harpy3oK OT COOCTBEHHOII Macchl,
Macchl IIPUCOSTMHEHHBIX JeTajeii u T. II.

1.2.2 TIpyHUMaeTCs, YTO OTKJIOHEHUSI OT T€OMETPUYCCKOMi (hOpMBI U
HETOYHOCTH WUBTOTOBJICHUSI PACCUUTHIBAEMBIX 3JIEMEHTOB TEILIOOOMEH-
HBIX aIlIapaToB HE IIPEBBINIAIOT JOITYCKOB, YCTAHOBJICHHBIX HOpMATHB-
HO-TEXHUYECKON TOKYMEHTAIUEIT.

1.3 TepMuHbI M HX OMpeTe/ICHHSA

1.3.1 B HacTosIIIelH IJIaBe OIIMcaHbl CIIeI[MaJIbHbIE TEPMUHBI, KOTOpPhIE
HYXXHO TTOHMMATh CJICTYIONIMM 00pa3oM.

dPabouyee maBiIeHUE — MaKCUMaJIbHOE BHYTpeHHEe W30ObBI-
TOYHOE WJIM HapyXHOE JaBJICHWC, BOZHMKAIOIICEC TIPM HOPMAaJIbHOM IIpO-
TeKaHWM pabodyero Iipoliecca, 06€3 yueTa TUIAPOCTATUYECKOTO JTaBJICHUS
cpenbl U 0e3 ydyeTra JOIYCTUMOTO KPaTKOBPEMEHHOTO ITOBBIIICHMS JTaB-
JICHMSI BO BpeMS JCHCTBUS IIpeHOXPaHMTEILHOTO KJIallaHa WM JIPYTMX
TIpeIOXpaHUTEIIbHBIX YCTPOICTB.

.2PacuyeTHass TeMImepaTypa CTEHKM — CpPEIHSS IO TOJI-
IMMHEC CTCHKU TEMIIepaTypa, IIPMHUMAacMasi B 3aBUCMMOCTH OT TeMIICpa-
TYpHl Cpelbl B YCIOBMSAX 00OrpeBa JIjIs OIpENecHUS MOIIYCKacMBbIX Ha-
IPSDKCHUIA.

3PacueTHOoe maBJAEeHUE — WU3OBLITOYHOC HaBJICHUE, C WC-
TTOJIB30BAHUEM KOTOPOTO IIPOM3BOIUTCS PACUET HA IIPOYHOCTH (cM. 1.6).

1.4 O003HaYeHHd APAMETPOB

1.4.1 B HacTosIIeM pyKOBOJACTBE IIPUHSTHI CJCAYIONME O0003HAYEHU S
TIapaMeTpOB:

a, — PaAcCTOSTHME OT OCH KOXyXa JI0 OCH HauloJiee YAaJieHHOI TpyOBbI,
MM;
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A — daxTugeckas IUIOMIANL ITOIEPEYHOTO CEUYEHUS KOJblAa XeCT-
KOCTH 00€4aifkil KoxXyxa, MM

b;, b, — BBICOTBI KOHCOJIbHBIX YacTeil (bJIAHIIEB KOXyXa U KaMephbl
(KpBIIIIKI) COOTBETCTBEHHO, MM;

b, — paccTosTHUE MEXTy OOpaIlleHHBIMU IPYT K JAPYTY IUIOCKOCTSIMU
OCHOBAaHUI JBYX COCETHUX KOJEI[ XECTKOCTH, NOIKPEIUIAIONMX o0e-

qaiKy KOXyXa;

b, — IIMpMHA KaHABOK B TPYOHOI pEIIETKe IJisi Pa3sMEIIECHMS IIpO-
KJIaJ0K TI0JI YIJIOTHEHUSI ITIEPETOPOJIOK B ITOIOCTH KaMep (KPBIIIEK), MM;

by, — MMpMHA (BBICOTA) IIEPETOPOJKU B IIOJIOCTU KaMep (KPBIILEK),
MM;

¢, — TIpubaBKa K PacYETHOU TONMIIUHE CTCHKU 00EYaifKM KOXyXa, MM;

Cex — IIpMOaBKa K pPacUeTHOI TOJIIWHE CTEHKM KOJbIAa XECTKOCTH

o0evaitku KoxXyxa, MM;

Ceoy — TIpUOABKa K PacueTHON TOJIIMHE CTCHKU KOMIIEHCATOpa TeM-
TIepaTypHBIX PaCIIMPCHUIL, MM;
G, —IpubaBKa K pPAacYeTHONM TONIIMHE CTEHKM IHUINA KaMEphI
(KpHBIIIKI), MM;

Crep — TIpMOABKa K PACUCTHON TOJIIMHE IIEPETOPOAKM B IIOJIOCTH Ka-
MepBI (KPBIIIKI), MM;

¢, — TIpMbaBKa K pacycTHOI TOJIMIMHE TPYOHOI PEIICTKH, MM;

¢; — TIpubaBKa K pacUCTHOI TOMIIMHE CTEHKH TPYOBI, MM;

d — BHYTpeHHWUII AUaMeTp TPYOBI, MM;

d, — IMaMeTp OTBEPCTHS B TPYOHOI peIleTKe IO TPYOBI, MM;

Oye — MUAMETP BHYTPCHHCH TapesKu TapesibYaToTO JHUINA, MM;

Ayone> Apope— COOTBETCTBEHHO HAPYXHBI M BHYTPCHHMII JIMAMETPBI

KOMIICHCATOpa TEMIICPATYPHLIX PACIIMPCHMIA Ha KOXYyXE, MM;

@anpy — IMAMCTP BBIpE3a JUI BBAPKU IIATpyOKa IIOJBOJIA TCIIOHOCH-
TEJISI B MEXTPYOHOE IIPOCTPAHCTBO, MM,

Ganpy — IMAMCTP BBIpE3a JUI BBAPKU IIaTPyOKa OTBOJA TEIUIOHOCHTC-
Jisl U3 MEXTPYOHOIO IIPOCTPAHCTBA, MM,

d, — HapyXHbIil JUaMeTp TPYOBI, MM;

Dypypy — IMAMETp BBIpE3a IIOJ, IIEPBBI IaTpyOOK B JHMIIE KaMEphI
(XphImku) 1;
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D,y — MaMeTp BBIPE3a 10JI BTOPOI IATPYOOK B JHMINE KaMepbl
(KpoIImKku) 1;

D\ arpy — AMAMETP BBIpE3a IIOJ, IIEPBBIA IATPyOOK B JHMINE KaMEPHI
(KpHBIIIKK) 2;

D,y — IVAMETp BBIpE3a IIOJ BTOPOIl IaTpyOOK B JHUINE KaMeEphI
(KpHIIIKN) 2;

D, — muameTp OKpyXHOCTU, BIMCAHHOI B MaKCUMaNbHYIO OecTpyO-
HYIO 30HY, MM;

D, — pacueTHbIil fUaAMETp IUIOCKOTO JHMINA Kamepbl (KpbIKH) 1,
MM;

D, — pacueTHbIIf TUaMeTp IUIOCKOTO JHUINA KaMepbl (KPBIINIKU) 2,
MM;

D, — nmuameTp OKpYXHOCTHU, B KOTOPYIO BIIMCAH TPYOHBIl ITy4OK, MM;

Dy — HapyXHBII THAMETP BBITYKJIOTO JHUIA KaMephbl (KPBIIKK) 1;

D,y — HapyXHBIN TUAMETP BBIITYKJIOTO JTHUIA KaMePbl (KPBIIIKK) 2;

D, e — TMAMETP OKPYXHOCTM Pa3MEINECHMsI KPEIEXKHBIX OTBEPCTHUIL
TapeIbYaToOrO JTHUIA KaMePhl (KPBIIIIKK), MM;

D" — BHyTpeHHMIT TuaMeTp oOeYaiiku KOXyXa, MM;

D]‘:;I — BHYTPEHHMI TUaMETp IIOJOCTH KaMepsl (KPBIIIKK), CTEHKA

(obcuaiika) KOTOpOil TpWBapeHa WJIW BBIIOJHCHA 3a0MHO ¢ maHIleM
KaMepbl (KPBIIIKK), MM;

D, — HapyxHbIil uaMeTp TpyOHOIl PEIIETKU WIM y9acTKa 2JEMEHTA
KOXyXa, IIPUBAPEHHOTO K TPYOHOI PEIIeTKE, MM;

D, — Hapyxubiit tuaMeTtp iaHa KaMepbl (KPBIIIKU), MM;

D\ yrpxpy — IMAMETp OOJBINETO OTBEPCTUS B THMIIE KaMEPBI (KPBIII-
Ku) 1 mist ycTaHOBKM I1aTpyOKa (IITyliepa) IIOABOJA WM OTBOJIA TEILIO-
HOCUTEJISI, MM;

Dyarpxps — AMAMETP MEHBIIETO OTBEPCTUS B JHMIINE KaMephbl (KpbILI-
Ku) 1 jist ycTaHOBKM I1aTpyOKa (IITyliepa) IIOABOJNA WM OTBOJIA TEILIO-
HOCUTEJISI, MM;

Dyyurpxpy — MMaMeTp OOJNBIIETO OTBEPCTUS B JHMINE KaMephl (KpBIII-
Ku) 2 ISl YCTAaHOBKM I1aTpyOKa (IITyliepa) IIOABOJA WM OTBOJIA TEILIO-
HOCUTEJISI, MM;
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Dyyrpxpy — IMAMETP MCHBIIETO OTBCPCTUSI B THUINE KaMephl (KpbIII-
KM) 2 JUisl yCTAHOBKM IIaTpyOKa (IIITyliepa) IIOABOJA MM OTBOJA TEIUIO-
HOCUTEJISI, MM;

D, — nuaMeTp pacIUpUTENisl HA KOXYXC, MM;

D, — cpemHuit nuaMeTp MPOKIATKM (HAPYXHBIH AMaMETp IIOIBMXK-
HOH TpyOHOI peIIeTKU, IIepeMENIAIoNIeics [IpU paclIMpeHuu Tpyo B
peJieiaX YIDIOTHEHUS B KOXYXE), MM;

E,, E,— Momynu IIpoAOJIbHON YIIPYTOCTH MaTepuasioB (hJaHIEB KO-
XKyXa M KaMmephl (KpbIIIKK) cooTBeTcTBeHHO, MIa;

E,— MOIyJib IPOJIOJIBHOM YIIPYTOCTH MaTepuajia o0eqaiiku KoXyxa,
MIla;

E,,.— MOIynb IIpONOJIBHOI YIIPYTOCTH MaTepHajia KOMIICHCATOpa Ha
koxyxe, MIla;

FEyp — MOJyJib NIPOJOJIBHOM YIIPYTOCTH MaTepuajia KaMepbl (KpBIII-
xu), MIla;

E, — Momynb IpoJdoJAbHOM YIIPYTOCTH MaTepMasia TpyOHOM peIeTKH,
MITa;

E,, — Momynb IpoAOJIbHON YIIPYTOCTH MaTepMalia BTOPOM TpyOHOIt
pemerku, MIIa;

E,— Momyns npoionbHOil yrpyroctu Matepuaia tpyo, Mlla;

f— IUIoIIAaAb NONEPEYHOTO CeUeHUs, MM,

F, — ocesas cwia, JeiicTByloasi Ha Koxyx, H;

F— nmorionHutensHas oceBas cuia, JICHCTBYIOMas Ha Koxyx, H;

F,— nonyckaemas Harpyska Ha COEIMHEHME TpyObl ¢ TpyOHOIt pe-
IIETKOM, OIIpeieiseTcs 110 pe3ysibTaTaM MCIBITAHWI WM TI0 JCHCTBYIO-
e HOpMaTUBHO-TEXHUIECKOM TOKYMEHTAIUY;

F, — oceBoe pacTsaruBaroliee Wil cxXuMalolee Tpyoy yewme, H;

F,y — @OTIOJIHUTEJIBHOE OCEBOE DACTITUBAIONICE WIM CXUMAIOIIee
TpyOy ycwiue, H;

[FT] — JIOIIYCKAaeMO€ OCEBOE PACTATUBAIOIICE WIM CXMMAIOIee YCH-
me, H;

hy, h,— TOMIUHBI TapeJaoK (IaHIIEB KOXyXa M KaMmepbl (KPBIIIKW)
COOTBETCTBEHHO, MM,;

H,;, — BBICOTa BBIIIYKJIONf 4aCTU BBIIYKJIOTO JHUIIA KaMephl (KPBIII-
Ku) 1, MM;
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H,, — BBICOTa BBITYKJIOIT YacTU BBIIIYKJIOTO JIHUINA KaMephl (KpPBIIII-
K1) 2, MM;

H, yrpxpy — BBICOTA IIAaTpyOKa II0JBOJA WIM OTBOJIA TEIUIOHOCUTEJIS, YC-
TAHOBJICHHOTO B JHUIIE KaMephbl (KPHIIIKKA) 1, MM;

H, pxp) — BBICOTA IIATPyOKa IIOIBOJIA WUIM OTBOJIA TEIUIOHOCUTEJISI, Y-
TAHOBJICHHOTO B JHUIIE KaMephbl (KPHIIIIKKA) 2, MM;

J, — MOMEHT MHEPIMHU LIOIIEPEYHOTO CEYCHUS TPYOHl, MM*;

kse — 2(bdeXTUBHBII KOI(POUMITUEHT KOHIICHTPAIIMM HaIIpsDKe HUIA;

Koy — OCEBast XKECTKOCTh CUJIL(OHHOTO KOMIIeHcaTopa, H/MM;

Kyp1 — PACUETHBIIH KOO(M@PUIIMEHT, UCIIONB3YyeMBlil TP OIICHKE IIPOY-
HOCTM IUIOCKOTO JHUIIA KaMephl (KpHIIIKK) 1;

Kypy — PACUETHBIIH KOS(M@MUIMEHT, UCTIONB3yeMBblil IIPU OIICHKE IIPOY-
HOCTH IUIOCKOTO JTHUINA KaMepbl (KPBIIIKK) 2;

k,— Momynb yrpyroctu cucteMel Tpyo, MIla/mm;

ks — ko3¢ duimeHT 3anaca MPOYHOCTH;

/;x — paccTosTHUE MeXIy TpyOHOI pelIeTkoil M OmiXHeil K Heil 1o-
IIEPEeUHOI IIEPETOPOAKOIM, MM;

[y — XapakTepHasl UIMHA, MM: /IS TCIUVIOOOMCHHEIX allllapaToB 0Oc¢3
TIOTIEPEUHEBIX IIEPETOPOIOK B MEXTpyOHOM IIpocTpaHcTBe /i =0,5L;; B
IIPOTUBHOM ciy4ae ly = max{l.,; 0,7/x};

[y — ryOuHa pa3BaJbIIOBKU TPYOBI B TPYOHOIT peIlIeTKe, MM;

L — paccTosTHUE TI0 OOpa3syomeil obedaifku MeXTy OCCBBIMM JIM-
HUSMU COCETHUX KOJICIl XECTKOCTH, MM;

Lpy — PaccTosAHME MEXTy 00pasyloIMMKM IaTPYOKOB JHMINA KaMEPEI
(xpoimku) 1, Mm;

Ly — PpaccTosHue MeXTy o0pasylolMMK IaTPyOKOB JHMINA KAMEPBI
(KpBIIIKK) 2, MM;

[, — IUIeYO, MM: €CJIM TEIUIOOOMEHHBIIT aIlmapat He oOopymoBaH II0-
IEepECYHBIMUA  ITICPETOPOAKAMM B  MEXTPYOHOM  IIPOCTPAHCTBE, TO
[, =0,5L,, B IpoTMBHOM ciy4ae [, =/gp / 3;

p
lnp — IIpMBEIEHHAsI pacyeTHas JJiMHa TpyO, YUUTHIBACT CXEMY 3aJic]i-

KU TpYyOEI, MM;
lnep — PACCTOSIHME MEXTY omopaMu TpyO, MM. JUisl TeIIOOOMEHHBIX
almapaToB ¢ IIOIIEPEYHBIMU WJIM BUHTOOOPA3HBIMU IIEPETOPOAKAMHU B



1 Obujue nonoxcenus 11

MEXTPYOHOM IIPOCTPAHCTBE /., PABHO PACCTOSIHMIO MEXJy II€PErOpOJ-
KaMM, I TEIUIOOOMCHHBIX allllapaToB 0¢3 ITOIIEPEeYHBIX MJIM BMHTOOO-
Pa3HBIX IIEPETOPOJIOK B MEXTPYOHOM IIPOCTPAHCTBE k., PABHO PAcCTOSI-
HUIO MEXIY TPYOHBIMM PEIICTKAMM;

lllzup — IpUBEJCHHAS pacyeTHas JUTMHA OoOeYalKM KOXyXa, YUMTHIBa-

€T KOHCTPYKTUBHYIO CXeMY KOXYXa, MM;

lpae — IUIMHA HWIMHAPUYECKOMN YaCTU PAaCHIMPUTEJsl HA KOXYXE, MM;

L, — miHa KoXyXa MEeXIy (praHIaMu, MM;

L., — I1vHA IIEpErOPOJKM B IIOJOCTH KaMEPBl (KPBIIIKK), C IIOMO-
IIBIO0 KOTOPO OPTaHU3YIOTCS XOJBI B TpyOax, MM;

L, — pabouas mivHa TpyOBI, MM;

L, ys6 — DACCTOSTHME MEXIY TPYOHBIMU PCHICTKAMH, MM;

my, m, — KO3(OUIIMEHTH BIMSHUSA JaBJICHUS Ha M3rud naHIes,
MM,

M — 1puBeneHHBIA M3rUOAONIMIT MOMEHT, pacUpeleIeHHBINH 110
Kpaito TpyoHoit pemretku, (H-mMmm)/Mm;

M, — TIpuBeicHHBII U3rMOAIONIME MOMEHT, paclpele/ICHHBIN 110 IIe-
pumetpy TpyOHOIT pemreTku, (H-MM)/MM;

M, — 1upuBeicHHBIH MOMEHT, W3TMOAIOMMiT 00eyaiiky KoXyxa,
(H-Mmm)/MM;

M, — TUpUMBEICHHBII JOIOTHUTEILHBIIT MOMEHT, M3rMOAIONIuii obe-
yaitky koxyxa, (H-mm)/mMm;

M, — tpuBeIeHHBIIT MOMEHT, U3rubatommit Tpyoy, (H-MM)/MMm;

M, — NOTIOMHUTEMHHBII TIPUBEICHHBIIT MOMEHT, U3rHOaIONIUii TpyOy,
(H-vwm)/mm;

[MK]— JIOTTYCKA€MBbIil TIPUBEJCHHBIA MOMEHT, M3rubamommii obe-

qaifky koxyxa, (H-Mmm)/Mm;

[MT]— JIOTTYCKAeMBIil IIPUBEACHHBIA MOMEHT, M3rMbaroniuii Tpyoy,
(H-MM)/MM™;

M., — MaKCUMaJIbHBII TIPUBEICHHBIA PaCYCTHBIH M3rMOAIOMMiT MO-
MEHT B 11ephOPUPOBAHHON YacTH TpyOHOi perretku, (H-mm)/Mm;

Aoy — YMCJIO BOJIH (JIMH3) KOMIICHCATOPA;

7y — KOS(MOUIMEHT 3aIlaca YCTOIYUBOCTH 00eUaifki KOXyXa;
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1, — KO2(h(UIMEHT 3a11aca YCTOHIMBOCTH TPYO;

N — 4qucio UKIIOB HATPYXCHUS COCAMHCHUSI,

1, — YUCJIO0 TpYyO;

p — pacueTHoe maBieHue, Mlla;

Pr — DacueTHOE JaBJicHUE, PABHOE MaKCUMAaJIbHO BO3MOXHOMY IIepe-
raxy JaBJaeHWIl, JEeHCTBYIONMMX Ha TpyOHYyIO penretky, MIla;

Drs Dur — JABJIEHUE TEIUIOHOCUTENEH B TpyDax U MEXTpPYOHOM IIpO-
CcTpaHCTBe cooTBeTCTBeHHO, MIIa;

[ p]— nomyckaemoe naBiaeHue, MIla;

[q]— JTOITyCKaeMO€ HAaIIpSIKCHUC B BaJIbLIOBOYHOM COCIMHCHUU TPY-

ObI ¥ TpyOHOIT pemmerku, MIla;

Q — TmpuBeJieHHAsl TIepepe3blBalONIasi CWia, paclpe/ic/icHHas II0
Kpaio TpyoHoit perretku, H/mm;

0, — TpuBeJeHHAs Iepepe3blBaloliasl ciia, pacipeic/icHHas 110 IIe-
puMeTpy TpyOHOIT perieTku, H/mMwm;

O, — TIpuBeAeHHas CUiia, Tiepepe3biBalonias Koxyx, H/mm;

Teow — DATUYC BOJIHBI (JIMH3BI) KOMIIEHCATOPA CO CTOPOHBI BHYTPEH-
HEW TTOBEPXHOCTU, MM;

R, R, — pamiychl IICHTPOB TSOKECTH (hIaHIIEB KOXyXa M KaMephl
(KpBIIIKI) COOTBETCTBEHHO, MM,;

R, — HauGonpmit paguyc KPUBU3HBI BBHIIYKJIOTO JHUINA KaMephl
(kpwimku) 1, Mm;

R,, — HauOONBIIMIT pasuyc KPUBU3HBI BBHIIIYKJIOTO JHUINA KaMepbl
(XpBINIKK) 2, MM;

R,y — PaIMYC KPMBU3HBI TAPENKU TAPENbYaTOro JHUINA, MM;

Ry — Bepxuuii penen tekydectu, MlIla;

R, — mokHuit pegen tekydectu, MlIla;

R.; . — 1O Xe 1pu pacueTHOIl Temuepatype, MIla;

R, — BpeMeHHOE COIIPOTUBJICHUE MaTepualia Ha pactsokeHue, MIla;
R, — T0 Xe 1pu pacueTHOIl TemuepaType, Mlla;

S;p — (bakTMUecKasi TONIIMHA TPYOHOI PEIICTKM B 30HE KOJIBIEBOI
KaHABKW ISl YIJIOTHEHUS KPBIIIKU, MM;

5, — (bakTHYeCKasi TOJIIIMHA CTEHKU 00eYaiikKi KOXyXa, MM;
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Sg, — TOJIIMHA CTCHKU KOXyXa B MECTE COECIUHEHUS KOXyXa C TpyO-
HOW peIIeTKOM Wi (BJIaHIIEM, MM;

Skpy — TOMIIMHA CTEHKU KaMepbl (KPBIIIKUA) B MECTE COCIUHCHUS C
TPYOHOI pelreTKoi Win (aHIleM KOXyXa, MM;
Sgp1 — (DAKTHYECKAS TOMIIMHA CTCHKM KaMephl (KPBIIIKK) /, MM,

Skpr — (AKTUYECKAs TOMIMHA CTCHKM KAMEPhI (KPBIIIKK) 2, MM;

Sparpxpr — TOJIIUHA CTCHKM TATPYOKa IOTBOJA WM OTBOJA TEILIOHO-
CUTEJIS, YCTAHOBJICHHOTO B JTHUIIC KaMepbl (KPbIIKU) I, MM;

Sparpkpy — TOJIIIMHA CTCHKM IIaTpyOKa II0ABOJA MM OTBOJA TEIUIOHO-
CUTEJISI, YCTAHOBJICHHOTO B JIHUINE KaMepbl (KPBIIIKK) 2, MM;

Syep — (PAKTUYECKAS TOJIIMUHA TIEPCTOPOJKM B IOJOCTU Kamep (KphI-
IIIE€K), MM;

Sp — (pakTHUEeCKas TOJNIIMHA TPYOHOU PEIICTKUA, MM;

Spy — (paKTUUECKas TOJNIIMHA BTOPOM TPYOHOM PEIIECTKU, MM;

Spx — TOJIITMHA TPYOHON PENIETKU B CEUYCHUU KaHABKM IS pa3Mellie-
HUS TIPOKJIAJOK TIOJ, YIUIOTHEHUS IIEPETOpPOJIOK B IIOJIOCTH KaMep (KpbI-
IIIeK), MM;

sh— pacdeTHas TOJIMHA TPYOHOIT PEIIETKU, MM;

St — (bakTUyeckas TOJIIIUHA CTEHKU TPYOBI, MM;

s¥ — pacyeTHas TOJIIIWHA CTCHKU TPYOBl, MM;

t — pacueTHasi TeMIepaTypa cTeHKu Tpyosl, °C;

| — TeMIlepaTypa TEIUVIOHOCUTENISI B MEXTPYOHOM IIPOCTpaHCTBE Ha
BXOJIC B TCIIOOOMEHHBII armapat, °C;

t/ — TeMIepaTypa TEILIOHOCUTENS B MEXTPYOHOM IIPOCTPAaHCTBE Ha
BBIXOJIC U3 TEIVIOOOMEHHOTO alltiapata, °C;

¢y — TeMIlepaTypa TEIUIOHOCUTE/I B TPybaxX Ha BXOHE B TEILIO-

oOMeHHBbI ammapart, °C;

t; — TeMIlepaTypa TeIUIOHOCHTeNs B TPyOax Ha BBIXOJAE M3 TEILIOO0-
MeHHoTO atrapara, °C;

t,,, —TeMIlepaTypa OKPYXAIOIIETO BO3MyXa B YCIOBUSIX 9KCIUTyaTalluu,
OC;

fgep — CPEIIHSAS TEMIIEPATYpa CTEHKM 00eyaliku KOXyXa B 9KCILTyaTa-
IIMOHHOM pexume, °C;
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{, — PacCTOSTHHUE MEXIY OCSIMU PSUIOB OTBEPCTWil B TPYOHOI pelleT-
K€, pa3sMEIIeHHBIX C ABYX CTOPOH OT I1a3a (KaHaBKM) ITOJ IIPOKJIAJKY,
MM;

t, — 1iar Tpy0 B TpyOHOM ITy4Ke, HAUMCHBIIUIA, MM;

f, — TeMIlepaTypa OKpPYXalollleif cpelibl IIpu COOpKe TEIUIOOOMEHHOTO
anmapara, °C;

17’ — cpemHsisl TeMIlepaTypa CTEHKM TPYOBI B OKCIUIyaTALIMOHHOM
pexume, °C;

o, — KO3hDUIMEHT TEIVIOOTAaYM B MEXTpPYOHOM IIPOCTPaHCTBE,
Bt/(M"K);

oL, — K03(h(ULMENT TeIUIOOTIaYU B Tpybax, Br/(M>K);

Op — JIMHCHHBIA KO3(DOUIIMEHT TEPMMUYCCKOTO pPACIIMpEHUS MaTe-
puajna TpyoHoii pemretku, 1/K;

Ol — JWHEHHBIH KO3(hDUIMEHT TepMMUYECKOTO pPACIIMpEHUs MaTe-
puana Tpyo, 1/K;

Ox — JIMHEIHBIN KO3(h(GUIMEHT TSPMUUYESCKOIO paCIIMpEeHUs MaTe-
puajia obevaiiku Koxyxa, 1/K;

B — xo3bduiMeHT XECTKOCTM CUCTEMBI TpyOHasl pelicTKa — TPYOHI,
1/mm;

By — yron HakJOHa KOHMYECKUX DJEMEHTOB PACIIUPUTE/ISI K OCH KO-
XyXa TeIVIOOOMEHHOTO alliapara, rpai.;

6 — BBICOTAa CBapHOTIO IIIBa B MECTE IIPUBApKM TPYOLI K TPYOHOM pe-
IIETKE, MM;

Oy — (baxkTUUECKAS TOJNIIIMHA CTEHKM KOMIICHCATOpA, MM;

8 — (aKTHYECKas TONIIMHA CTEHKM PAaCIIUPUTEIISI Ha KOXyXE, MM;

At — Pa3HOCTh TEMIIEPATYP, TEMIIEpaTypHbIif Hamop, °C;

Ap — Tiepeniali TaBJICHUIT TETUIOHOCUTENS, IUPKYJIMPYIOIIETO B TPy-

0ax, MEXIy XOJaMM, KOTOPBIC pa3lie/isicT IIEPeropoika B IIOJIOCTH KaMme-
pHl (xpoiniku), MlIIa;

Pox — KO3DOUIMEHT IIPOYHOCTH CBAPHOTO IIBA KOJEI[ XECTKOCTH,
IIOAKPETUISIONIMX 00eUaifKy KoXyXa;

¢ — 2¢bdexTUBHBII K03 buiueHT ocnabieHus TpyOHOH peIeTKY;

Pep1 — KOIPOUINUEHT IIPOYHOCTU CBAPHOTO COETMHEHMS B JIHUIIE
KaMephl (KpBIIKK) 1;
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Pypr — KOIOOUIMEHT IIPOYHOCTH CBAPHOTO COEAUHEHMSI B JTHUIIE
KaMephl (KPHIIIKK) 2;

Prg — KO3(POUIIUEHT TIPOYHOCTU KOJIBIICBOTO CBAPHOTO IIIBa 0Ocyaii-
KM KOXYXa;

Prex — KOIDOUIMEHT IIPOTHOCTH KOJIBIIEBOIO CBAPHOTO IIIBa KOJIbIA
XKECTKOCTH 00evaiiku KoXyxa;

Prp — KOIPOUIIMEHT yMEHBIICHUS JOITYCKAEMOTO HAIIPSIKCHUSI B
TpyOe IIpU IIPONOJIBHOM M3rube;

Prp, — KOI(PPUIMEHT OcaabeHUsI TPYOHOI peleTKy;

¢, — KO03dPUIIMEHT IPOYHOCTU IIPOJOIBHBIX CBAPHBIX IIIBOB;

@y — KO3(DOUIMEHT IIPOYHOCTH IIPOJOJIBHBIX CBAPHBIX IIBOB CBap-
HBIX TPYO;

Pox — KOIPOUIMEHT IIPOYHOCTH IIPOTOJIBHBIX CBAPHBIX IIIBOB 00c-
JaifKi KOXyXa;

A — TapameTp TUOKOCTH TpYO;

N — K03hOUIUEHT BIUSHUS JaBACHUS Ha 3JICMCHT KOHCTPYKIIUM;

Np — KO3GbDUIMEHT BIMSAHUSA JaBJCHUS Ha TPYOHYIO PEIICTKY;

Nr — kK03hGUIUEHT BIMSHUS TaBJICHUS Ha TPYOBI;

Yo — K02 OUIMEHT KECTKOCTH TIephOpMPOBAHHON ILTMTHI;

P — IIPUBEICHHOE OTHOIIIEHUE XECTKOCTH TPYO M XECTKOCTH KOXYXa;

P, — IPUBEJICHHOE OTHOIICHUE XECTKOCTH TPYO K XECTKOCTHM (pyiaH-
1IEBOTO COCTMHEHUS KOXyXa M KaMephl (KPBIIIKK);

O\, O; — pacuyeTHhIC HAIIPSDKCHMS B TpyOe B OCEBOM HalIpaBJICHWM,
MIlIa;

G,r — PacyeTHbIC HAIIpSIKCHUSI B TpyOe B OKPYXHOM HAalIpaBJicHWM,
MIlIa;

Gp; — M3TMOHBIC HAIIPSIKEHUSI B MECTE COCHMHCHUSI TPYOHOM permieT-
Ku ¢ KoxyxoMm, MIIa;

Gp) — M3TMOHBIC HANIPSIKCHUS B IepdOpMpOBAaHHOI YaCTH TPYOHOM
pemerku, MIla;

[ca ] — JolryckaeMasi aMIUIMTy/Ia YIpyrux HanpsokeHuit, MIla;

[G]K— JIOITYCKAacMOC HAIIPpsSDKCHUC MaTcpHralia o0eyaiiku KoXyXxa,
MIla;
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[G]KP— JIOTTycKaeMoe HalpsIXeHWe MaTepuaia KaMep (KpHIIeK),
MIla;
[c x — JOTyCKAEMOe HAIPSKCHUE MaTepHasa KOJeLl XCCTKOCTH,
HOAKPEIVISIONIUX obeuaiiky koxyxa, MIla;

[G]H— JIOIIyCKaeMO€e HAIIPSDKEHUE MaTepHalia IIepPeropoJIKU B I10JIOC-

TH KaMephl (KPBIIIKK), C TIOMOIIBIO KOTOPOIf OpPraHM3YIOTCSI XOJIbI B
TpyOax, MIlIa;
[G]P— JOIyCKaeMoe HalIpsSDKEHME MaTepualia TpYOHO# pemieTKu,

MIla;

[c}y — momryckaeMoe HallpskeHME MaTepuasia TpyO IIpM pPacdeTHOM
temiepatype, MIla;

Tp; — KacaTeJibHble HAlPSDKEHUSI B MECTE COCAMHCHMS TPYOHOIL pe-

IETKU ¢ KoxyxoM, MIla;
Tp, — KacaTeJIbHble HAUpPsKeHMs B IeppopUpoBaHHOM YacTH Tpyo-

Hoit pemetku, MIIa.

1.5 PacyeTHas TeMmepaTrypa CTEHKH

1.5.1 IIpu ompeneneHUU pacdeTHOIT TeMIICpaTyphl CTCHKM HEOOXOMM-
MO YYUTHIBATH KOI(MODOUIIMEHTH TCILIOOTIAYM M TeMIICPATYPhl TEIUIOHO-
CUTEJICif, OMBIBAIOIIUX CTEHKY ¢ OOEUX CTOPOH, KOTOPHIE CJICHYET IIPU-
HMMATh TI0 pe3yJibTaTaM ITOJpOGHOTO TEIUIOBOTO pacyeTa TeIIOOOMEH-
HOTO aITapaTa.

1.5.2 JIsist cTeHOK, TOJMIIMHA KOTOPHIX HE TIPEBBIIACT 2,5 MM, pacuecT-
Hasl TeMIIepaTypa CTCHKM OIIpeesisieTcs 110 (hopMyie

TIe o, — K03¢)¢)MHHCHT TEIUIOOTIAYU C TOM CTOPOHBI CTCHKHU, KOTOpas
OMBIBACTCS TEIVIOHOCUTEIIEM C TEMIICPATYPOIL #;;

o, — KO03(hOGUIIMEHT TEIUIOOTHAYM C TOM CTOPOHBI CTEHKHU, KOTOpas
OMBIBAETCS TEIUIOHOCUTENIEM C TEMITCPATYPOI Z,.

1.5.3 JI71s CTEHOK, TOJIIIMHA KOTOPBIX IIPEBBINIACT 2,5 MM, M CTEHOK
CJIOXHO¥ (HOPMBI pacueTHYIO TeMIICpaTypy CTCHKHU OIIPEICIISIOT IIyTEM
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PEIICHUA CUCTEMBI YPaBHEHUM, OIIMCHIBAIOIIMX TCIUIOBBIC IIOTOKM TEII-
JIOOTJIAa4YU ¢ 00eux CTOPOH CTCHKH M TCIUIOIIPOBOJHOCTHU YCPE3 CTCHKY.
B stom ciiydac TeMllepaTypa CTCHKM 7 3aJJacTCS B UCXOJHBIX JaHHBIX U
UCTIIOJIB3YCTCA B KAUCCTBC paC‘-ICTHOfI.

1.6 PacueTnoe naBjenne

1.6.1 PacyeTHOE HmaBjiceHME CJICAYCT IIPUMHMUMATh PaBHBIM MaKCHMAaJib-
HOMY BHYTPEHHEMY W30BITOYHOMY WJIM HapyXHOMY JABJICHUIO CpPEIBI,
IIpK KOTOpOM OOeCIIeUMBaeTCs HaaexXHas padoTa TEIUIOOOMEHHOIO ail-
IapaTa B Te4eHUE 3aJaHHOTO CPOKa €ro 9KCIUTyaTalluy, ¢ YYETOM JIOIIyC-
TUMBIX KPAaTKOBPEMCHHBIX IIOBEHIIICHWI JABJCHUS, a TaKXe C YYETOM
TUAPOCTATUYECKOTO JaBlIeHUs, eciii oHO npeBbimaeT 0,05 MIIa.

1.6.2 JIiiss IJIOCKMX CTEHOK, ITOJBEPralolIMXcs MaBICHUIO ¢ 00eux
CTOPOH, 3a PAcYCTHOE JABJICHUE CIEAYyeT IIPMHUMATH HAUOOJBIIEE U3
JeiiCTBYIOIIMX JaBJICHUIT ¢ y4eToM (hbaKTOpoB, ykazaHHbBIX B 1.6.1. CteH-
KA B BUIC M3OTHYTHIX IIOBEPXHOCTCIl, IIOJBEpralonidecs NaBICHUIO ¢
00CHMX CTOpPOH, CHEIyeT PAaCCUUTBIBaTh Ha HauOoNbIllee BHYTPCHHEE WU
HapyXHoe HapjicHue. Eciu ¢ ONHOIT CTOPOHBI CTCHKM JaBICHUE HUXC
aTMOCc(EepHOro, TO 3a pacyeTHOE CJIEAYeT IIPUHUMATD TaBICHUE C TPYTOi
CTOPOHBI CTeHKHM, yBeauueHHoe Ha 0,1 MITa.

1.6.3 /iist TeIUTIOOOMEHHBIX allllapaTOB XOJOMWIBHBIX YCTAHOBOK pac-
YeTHOE JaBJCHUE MOJDKHO IIPMHUMATBLCS COIJIACHO TpeOoBaHUSIM 9.3.2
4. [V IIKIIC.

1.7 Jonmyckaemble HaNpsi>KeHHsA, MeEXaHHYECKHe
u pu3MIeCcKne CBOIiCTBA MATEPHAJIOB

1.7.1 ns craneit Cr. 3, 12K, 15K, 12X1M®, 22T'K B kavecTBe pac-
YETHBIX XapaKTePUCTUK JODKHBI IIPUHUMAThHCS:
.1 BepxHuit mmpenmen TeKydecT Ry; 1ipu 20 °C mmm ycJIOBHBIT TIpeaest
TeKydecTu R, IPH pacueTHBIX TeMuepaTypax 10 50 °C;
.2 HUXHMIT 1Ipefieli TekydecTu R.p, IIpU PaCUETHBIX TeMIlEpaTypax OT
50 mo 350 °C;
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.3 MeHbIIlee U3 3HAUYCHMIT MUHMMAJBHOTO IIpelieia TeKy4ecTH R, M
CPETHEro 3HAUYCHWS TIpejiesia UIMTEeNbHON IpoyHocTd 3a 100 ThHIC. U
R 100000 IIpU pacyeTHOI Temiepatype Boimre 350 C.

m,

PexoMenmyeMble 3HAUCHUS XapaKTEPUCTUK YKa3aHHBIX BBIIIC cTaseit
MOTYT OBITh OIIPEJCICHBI C TIOMOIIBIO CICAYIOIMMX YPaBHEHUSIMU:
st yraepoauctoix craneid 12K u 15K

R, = 206,15318 — 0,0015018513 43633473

2
R oo = (~5.1857177+ 2569198,5/7°)
ISt yriiepoauctoit ctamm Cr. 3

R, = 203,54105 — 0,00018332 A3,
JUIST JierupoBaHHOM ctaym 12X1M®

R, = 256,93792 — 0,0000738467 22317,
R oo =/95160,958—0,000511867°;

VISl JIETUPOBAHHOM CTajM ¢ IIOBBIICHHBIM COIEPXAHUEM MapraHiia
22I'K

R = 339,02223 - 0,056619199 #7277,
Rm/[moooo =— 179,36368+583627OO/[2 .

1.7.2 JloryckaeMoe HamnpsixeHUe [G], IpUMCEHSEMOE IIPH pacyeTe
IIPOYHBIX pa3MepoB JeTajici, U3TOTOBJCHHBIX M3 CTaJicif, YKa3aHHBEIX B
1.7.1, nonxHO ompenensitbes 1Mo popmyne, Mlla:

[o]l= X, /ks (1.7.2)

rae X; — XapakTepuCTHKa IIPOYHOCTH MaTepmasia, MIla, paccuuTniBac-
Mas coryacto 1.7.1;

ks— xoadduimeHT 3amaca IPOYHOCTH, BHIOMpaeMblii coracHo 1.7.3
COOTBETCTBEHHO IIPUHSITON XapaKTEPUCTUKE IIPOTHOCTH.

1.7.3 JIng ompenencHusl JOIyCKaeMBIX HAIIpsDKeHW coriacHo 1.7.2
JIOJDKHBI OBITh UCIIONIH30BaHBI KO3(GMOUIMEHTHI 3a11aca IIPOYHOCTH, IIPHU-
BeneHHble B TaOm. 1.7.3.
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Tadbauma 1.7.3

HaumMeHOBaHKE KosbdunmenT 3armaca mpoYHOCTH &
EMEHTOB TEIUI000- BHyTpeHHee TaBieHme HapyxHoe JiaBieHue
MCHHBIX allllapaToB U | Craymuoi mpokar| CrampHoe |CrambHoil pokar| CramHOe

COCYIIOB IIOJI TaBJICHCM U ITOKOBKK JIATHE U IIOKOBKU JIUTHE
ImmEgprdeckie u 1,7 2,3 2,3 2,8
cheprueckue cTeHKM

Brimykoeie gHUIIA 1,7 2,3 2,3 2,8
TpyOnr 1,7 — 2,3 —
Konnueckue creHKm 1,7 2,3 — —
IInockue creHkmM 1,7 2,3 — —
TpyOHBIE perIeTKy 1,7 — — —
TapenbyaThle THUIIA 1,7 2,3 — —

Koaddbuimentsl 3amaca NOpoYHOCTH, IIpUBeAeHHBIE B Tabid. 1.7.3,
JMEIfCTBUTEBHEI IS CTaleii, y KOTOPBIX OTHOIICHUE IIpe/cia TEeKydeCTH
K BPEMEHHOMY COIIPOTUBJICHUIO R, He OoJiee:

0,65 — IS YIJICPOTUCTHIX CTAJICHt;

0,70 — 7S JIeTMpOBaHHBIX CTAJICIT;

0,75 — 17151 BEICOKOIIPOYHBIX CTaJeii.

Jlns nmeraneit ¢ OTHOIIEHUEM IIpelieia TEKYy4ecTM K BPEeMEHHOMY CO-
IIPOTUBJICHUIO R, NPEBBLIAIONIMM yKa3aHHBIC OTHOIICHMUS, 3HAaUCHUC
KoahduimeHTa 3amaca IIPOYHOCTH B KaXIOM CJIydae JOJIKHO OBITh CO-
miacoBaHo ¢ Peunbim Peructpom.

1.7.4 [Ing craneii, He yKa3aHHBIX B 1.7.1, momyckaeMble HAIIPSDKCHUS
B 3aBUCHMOCTH OT PAaCYCTHOH TEeMIICpATYphl CJCAYeT OIIPEHE/ISITh II0
I'OCT 14249, TOCT P 52857.6 wnu ¢ IIOMOIIBIO YpaBHEHUI, IIpUBE-
JICHHBIX B TaOi. 1.7.4.

1.7.5 J/Inst 4yryHa ¥ IIBETHHIX CILJIABOB JOIIycKaeMoe HaIIpSDKEHUE Clie-
IyeT OIIpeAeisATh 10 (hopmyie

[c]:Rmm /kc ,
rie R, — BPEMCHHOE COTPOTMBICHHC MaTephaja Ha PpasphlB IIpU
20 °C, MIla;

ks — xoadduiMeHT 3amaca MIPOYHOCTH, I 4yryHa ks = 9,0; mis

M3JICIMIT M3 LIBETHBIX CINIABOB IIOJN BHYTPEHHMM JHaBjieHueM ko= 4,6,
IO/, HAPYXHBIM JIaBJICHUEM ks =5,5.
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Tabnunma 1.7.4

JlonyckaeMbie HAMpPAKEHHA IS CTajei

Vv, _ Juanazoxn
MapKa T PaBHCHUC I or[peﬂeni:m JIOITyCKae TemiTepa-
MbIX HanpsxeHuit, MIla 1yp. °C
09I2C, 16I'C Tommmuo# o | 203,953 — 0,441¢ + 0,0020372 — 20 — 480
32 MM — 3,758-10°%
09I'2C, 16I'C TommuumHo# 60- | 191,880 — 0,482¢ + 0,002007 — 20 — 480
ee 32 MM — 3,372:10°%
16K, 18K, 20, 20K 149,440 — 0,121¢ + 0,00060£ — 20 475
— 1,703-10°%7
Crais 10 128,752 — 1,724-107°43 20 — 480
1012, 0912 185,234 — 0,349¢ + 0,0013977 — 20 — 475
—2,731-10°%
17TC, 17I'1C, 10I'2C1 191,880 — 0,4824¢ + 0,002007 — 20 — 480
—3,372-10°%7
12XM exp[(4,990 — 0,008887)/(1 — 0,00178¢+| 20 — 540
+ 3,606-10°A)]
12MX exp[(4,992 — 0,009047)/(1 — 0,001817+| 20 — 530
+ 2,320-10%7)]
15XM exp[(5,042 — 0,008957)/(1 — 0,00177¢+| 20 — 540
+ 2,204-10%7)]
15X5M 140,956 — 5,447-107¢ 20 — 600
15X5M-Y 244313 — 2,582:10°2° 20 — 590
03X21H21M4TB exp(5,188 — 1,669-107) 20 — 400
03X18H11 104,295 + 64,168 exp(—t / 133,371) |20 — 450
03X17H14M3 156,906 — 0,1958 #-%! 20 — 450
08XI8HI0T, 08X18H12T, | [37786 517 40,3317 20 — 600
08X17H13M2T,
08X17H15M3T
12X18H10T, 12X18H12T, 177,823 — 1,126-104° 20 — 700
10X17H13M2T,
10X17H13M3T
08X18T8H2T (KO-3) 236,311 —0,307¢
07X13AI20 (UC-46) 102,288 + 151,440 exp(—t / 133,285) |20 — 400
02X8H22C6 (911-794) 155,555 — 5,749 £4° 20 — 300
15X18H12C4TIO (BH-654) | 237,549 — 0,195¢ 20 — 300
06XH28M/IT, 03XH28MJIT | 30,478 + 120,603 exp(—¢ / 769,161) 20 — 400
08X22H6T, 08X21H6M2T 246,476 — 2,0183£657 20 — 300




1 O6uwue noaoxncerus

21

Bpementoe comnpotusieHue Ha pas3psiB upu 20 °C, a Takke MOIYJIb
uponojibHoi yrpyroctu E, TepMuueckuii Ko3(hpDUIIMEHT IMHEIHHOTO
pPACIIUPEHUST Q;, TEIUIOIIPOBOTHOCTh A, IIOTHOCTH P I[BETHHIX CIIJIABOB

M YyTyHa IIpUBEIEHBHI B TaOd. 1

.7.5.

Tabawuma 1.7.5
Du3nueckHe W MexaHHYecKHe CBOMCTBA IBETHLIX CILIABOB M YyTYHA

Ry 5 a:10%| A, ,
Marepuan MTa F10>, MIla UK [Br/eK) P, KT/M
Menr M3 criaB TBep/bIiA 400 — 490 1,32 16,7 | 387 8940
Jlaryus JIC-59-1 cruiaB tBepapIii (600 — 700 1,05 20,6 | 104,7 | 8500
Jlatyns JI-59 criaB TBepabIit 500 1,05 21 126 8400
Jlaryun JI-63 cIuiaB TBepIbI 680 — 750 1,16 20,4 - 8440
Jlaryns JI-68 cruiaB TBepbIiA 660 — 740 1,12 17,21 113 8600
Jlaryus JIM-70 350 1,05 17 - 8550
Jlaryus JIA-77-2 cruiaB TBepapli [550 — 650 1,02 18,3 113 8600
Bponsza bp. OIICH-3-7-5-1 210 1,24 17,1 84 | 7500 —
-9100
Mensxuop MHZKMir 30-08-1 600 1,2-1,45| 16 |29-37| 8900
CILIaB TBEPIBIN
AMIOMMHUEBBIY cuiaB AMiM,  |100 — 150 0,68 24 131 2600
TOJIIIIMHA JIUCTa He OoJiee 3 MM
AMIOMHUHUEBBIM crulaB AMiM,  |150 — 220 0,68 24 131 2600
TOJIIIMHA JKCTa He Oosee 6,5 MM
AmomunaneBbId crviaB AJl1 59 - 80 0,675 23,5 130 2700
Turan B1-0 350 - 500 1,1-1,2 | 89 16 4505
Turan Bl-1 450 —600] 1,1 -1,2 | 8,9 16 4505
Turan BT9 1150 1,18 9 12 4500
Yyryn CU 18-36 176 0,75-1,61 11,8 63 7200

1.7.6 MojyJib IIPOJONBHOM YIIPYTOCTH CTaJicii paCCUMTHIBACTCS € II0-

MOIIBIO CICAYIOMMX (POPMYJI:

JUIST YTJISPOJUCTHIX M HU3KOJICTHpoBaHHBIX cTasieit (0912C, 16I'C, 20,
20K, 10, 1012, 0912, 17TC, 17T1C, 10I'2C1 u mp.) B muaIa3oHe pac-
yeTHBIX Temirepatyp (0 — 450 °C, MlIlIa,

E-107°=1,997 —2,680-107°#2 +2,436 - 1075 >° 6,176 - 107*£;

JUISI TETUIOYCTOMYMBBIX M KOPPO3MOHHOCTOMKMX XPOMMCTBHIX CTaJicit
(12XM, 12MX, 15XM, 15X5M, 15X5M-Y u ap.) B IuaIa3soHe pacyeT-

HbIX TeMiepatyp 100 — 600 °C,

MIla,
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E-107= \/4,580—0,00017711’5 mpu <100 °C E=2,15-10° MIla;

JUIST XKApOIIPOYHBIX U XKaPOCTOMKMX KOPPO3MOHHOCTOMKUX CTasNeil ay-
CTEHUTHOTO M aycTeHuUTo-pepputHoro kmacca (03X21H21M4Ib,
03X18H11, 03X17H14M3, 08X18HI10T, 08X18HI12T, 08X17H13M2T,
08X17H15M3T, 12X18H10T, 12X18H12T, 10X17H13M2T,
10X17H13M3T, 08X18I'SH2T (KO-3), 07X13AI20 (4YC-46),
02X8H22C6 (9I1-794), 15X18HI12C4TIO (BDU-654), 06XH28M/IT,
03XH28M/IT, 08X22H6T, 08X21H6M2T u mp.) B muama3oHe pacyer-

HbIX TeMmirepatyp 100 — 700 °C, Mlla,
E-107°=2,0237-1,415-10"°# upu <100 °C E=2,0-10° MITa.

1.7.7 PacueTHble 3HAYEHMST TEPMMUIECCKOTO KOIPPUIMEHTA JIMHEIHHOTO

paCIIMpeHMS IS CTaJicif IpuBeleHHBI B Tabu. 1.7.7.
Tabnuma 1.7.7

PacueTHoe 3HauyeHue KoabduumentTa o, 106, 1/K,
Mapka cram IIpU U3MEHEHUN TeMIIepaTyphl ctam, °C

20 — 100 | 20 —200 | 20 — 300 | 20 — 400 | 20 — 500
20, 20K 11,6 12,6 13,1 13,6 14,1
0912C, 16I'C, 17TC, 17T'1C, 13,0 14,0 15,3 16,1 16,2
10I2C1, 1012
12XM, 12MX, 15XM, 15X5M,| 11,9 12,6 13,2 13,7 14,0
15X5M-Y
08X22H6T, 08X21H6M2T 9,6 13,8 16,0 16,0 16,5
12X18H10T, 12X18HI12T, 16,6 17,0 18,0 18,0 18,0
03X17H14M3, 10X17H13M2T,
10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11,
08X17H13M2T, 08X17H15M3T

03X21H21MA4I'b 14,9 15,7 16,6 17,3 17,5
06XH28M/IT, 03XH28M/T 15,3 15,9 16,5 16,9 17,3
08X18I'8H2T 12,3 13,1 14,4 14,4 15,3

1.8 IIpubaBKH K pacueTHbIM TOJIHHAM

1.8.1 IIpu pacuere TeIIOOOMEHHBIX aIllllapaTOB Ha IIPOYHOCTb HEOO-
XOTUMO YYUTHIBATh IIPUOABKY ¢ K PAacYETHBIM TOJIIMHAM CTEHOK 3Jic-
MEHTOB 9TUX alllIapaToB.
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@axkTuyecKasi TOJIIWHA CTCHKU 2JIEMEHTAa TeTUIOOOMEHHOTO allliapara
JTIOJIXHA OTIPENIEIIATECA TI0 hopMyTie

s>s +oe,
e s° — pacyeTHas TOJIMHA CTEHKU 3JIEMEHTa TeIIOOOMEHHOTO allma-
parta.

[TpubaBKy ¢ K pacyeTHBIM TOJHIIMHAM CTEHKU (IJIsI CTCHKU KOXyXa Cg,
KDBIIIKU Cyp, TPYOHOIM PEIICTKU C;, TIEPETOPOIKU Crep, TPYOBI C1) CHELYET
OIIpEACTIATh 110 (hopMmyJie

c=c¢ tec te,,
e ¢, — upubaBKa Uil KOMIICHCAIIMM WM3HOCA BCJICACTBUEC KOPPO3UU
¥ / WIK 9PO3UML;

¢, — IpubaBKa JJisl KOMIIEHCAIlUM MUHYCOBOTO JTOITYCKa;

¢; — nupubaBka TEXHOJIOTMYECKasi, IIpelycMaTpuBaloniask KOMIIEHCa-
IO YTOHEHUS CTEHKM 3MEMEHTAa TEIUIOOOMEHHOTO allllapaTa IIpU TeX-
HOJIOTUYECKUX OIEpallMiaX — BBITSIKKE, IITaMIIOBKE, I'MOKe TpyO, Ha-
KaTke TypOyJIM3aTOpOB U T. N. B 3aBUCUMOCTH OT IIPUHSATOM TEXHOJIOTUU
39Ty IpUOaBKYy CJICAYCT YYUTBIBAThL IIPU pa3paboTke pabouuX YyepTeXeit.

[Ipu noBepouHOM pacuere IpubABKY ¢; BBIYUTAIOT U3 3HAYCHUI (hak-
TUYECKOI TOJNIIMHBI CTEHKHU, a IIPUOABKU €, U €3 HE YUUTHIBAIOTCS.

[MpubaBku ¢, M c¢; YIUTHIBAIOT B TE€X CJydasix, KOTJa UX CyMMapHOE
3HAaYeHUE IIpeBHIIAcT 5 % HOMMHANBHOI TONMIIMHEL JIUCTA.

TexHomoruueckast mpudaBKa ¢; HE BKIOYACT B ceOsI OKPYIJICHUE pac-
YETHON TOJIMIIMHBI IO CTAHTAPTHOI TOJIMIUHBI JTUCTA.

IIpu pacueTe WIMITUYECKUX THUIL, U3TOTOBJISIEMBIX IITAMIIOBKOIL,
TEXHOJIOTUIECKYIO IIPUOABKY ¢; ISl KOMIICHCAIIUM YTOHEHUS B 30HE OT-
OOpPTOBKU HE YYUTBHIBAIOT, €CJIM €€ 3HaUYeHME He IipeBbiiact 15 % pac-
YETHOIT TOJIIIMHEI JIUCTA.

1.8.2 Bo Bcex ciyyasix, Korma mpubaBKa K pacueTHOI TOJIIIMHE CTEH-
KM ¢ He OTOBOpEHa 0co00, OHAa JTOJDKHA IIPUHUMATHCS HE McHee 1 MM.
JI7isT IBeTHBIX CILJIABOB WIM BBICOKOJICTMPOBAHHEBIX MaTepMAJIOB, CTOMKMX
K BO3ICHCTBUIO KOPPO3UM, a TaKXKe JISI MAaTCpHMAaJioB, 3AIIUINCHHBIX OT
BO3JICHCTBUSI KOPPO3UM, HAIIpUMEp, IIAKMPOBAHHBIX WM OOJIMIIOBaH-
HBIX IDIACTMACCOM, IIpMOaBKa ¢, K PacUYEeTHOM TOJIIMHE CTCHOK MOXCT
He yuutbiBaThes (¢; = (). B otux cnywasax mnpubaBka ¢ = ¢, + ¢; He
JTOJKHA TIpeBwImaTth 0,5 MM, a g Tpyd, M3TOTOBICHHBIX U3 KOPPO3U-
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OHHOCTOMKMX MaTepuajoB ¢ TOJIIMHON creHKU (0,5 — 2 MM, MOXeET He
YUUTBIBATHCSL.

1.8.3 JIiisi cTEHOK 2JIEMEHTOB TEIIOOOMEHHBIX aIlllapaToB, KOTOpHIE
HEJIOCTYIIHBI JJISI BHYTPEHHETO OCMOTpa WIM ITOJBEPXEHBI CUJILHOM
KOPPO3UU WIM U3HOCY, a TAaKXKE TIPU JBYXCTOPOHHEM KOHTAKTE CTCHKU
U3 HEKOPPO3UOHHOCTONKOTO MaTepHualia ¢ KOPPO3MOHHOMW U / WU 9po-
3MOHHOM cpeJioif TTpubaBKa ¢ JODKHA OBITh yBeJM4YeHa 10 1,5 — 2 MM.

2 ITIPOBEPKA ITPOYHOCTH TPYB TPYBHOI'O ITYYKA
2.1 IlpenBapuTeibhble 3aMeYaHns

2.1.1 MeToauka, OCHOBHBIE IIOJIOXCHUSI KOTOPOM M3JIaraloTcsi B Ha-
CTOSIIEM pasfiesie, OCHOBBIBACTCSI Ha OIIpeACCHUM HAIIpSDKCHUIT B Tpy-
0ax UM JOIOJIHUTEJIBHO BKJIOYAaeT B ceOs IIPOBEPKUM Ha CTATHUYCCKYIO
IIPOYHOCTh, YCTOMUMBOCTD, XECTKOCTh TPyO, IIPOYHOCTH 3aKpPEIUICHMS
TpyO B TPYOHBIX peIIeTKaX ¥ YIUTHIBACT BCE BO3MOXHEBIC HATPY3KU, HCii-
CTBYIOIIIMEC Ha TPyOBI TEIUIOOOMEHHOIO allllapaTa, B TOM YMCJe OT jeii-
CTBUS JABJICHUS, OCEBBIX CHJI M U3THOAIOIIEr0 MOMEHTA.

2.1.2 O6s13aTeABHBIMU SIBJISIIOTCS TIPOBEPKU:

.1 TpebyeMoit TOJIMHBI CTEHKU TPYOBI, COIIOCTABISIEMON € pacyeT-
HBIM 3HAYCHUEM OTOI TOJIIMHBI, OIPEHCHSCMbBIM B COOTBETCTBUU ¢ 2.2
win 2.3 (oObpuHasi, HauboJiee pacIpocTpaHeHHas IIPOBEPKa);

.2 OCEBOTO yCcUJIUsI, JICHCTBYIOIIETO HAa TPyOy, COIIOCTaBISIEMOTO C
PACYCTHBIM 3HAYCHUEM JIOITYCKACMOTO YCUJIMSI, OIIPEACIISIEMBIM B COOT-
BETCTBUU ¢ 2.4 wim 2.5;

.3 MOMEHTa, U3rMOAIOMETro TPyOy, COIOCTABISIEMOTO C PacYeTHBIM
3HAYCHUEM JOITyCKAEMOTO MOMEHTA, OIIPEICISIEMBIM B COOTBETCTBUU C
2.6 (TonbKO B cliyyae, KOTJa JICHCTBYET CXMMAIOIIee YCUTHe);

.4 JjaBneHUs, JNCICTBYIONMIETO Ha TPYyOy, COIOCTaBISIEMOTO € pacyeT-
HBIM 3HAYCHUEM JOITyCKAEMOTO MAaBJICHUS, OTPEICIISIEMBIM B COOTBETCT-
BUM ¢ 2.2.2 umm 2.3.2;

.5 ctatuveckoii MPOYHOCTU TPYO B COOTBETCTBUMU C 2.9;

.6 ycToituuBocT TpyO B COOTBEeTCTBUMU ¢ 2.11 (TOJIBKO B ciydae, KO-
Ia JICHCTBYET CKUMAIOIIEE YCUITHC);

.7 XeCTKOCTH TpyO B COOTBETCTBUM ¢ 2.12 (IIpoBepKa IIporuda Tpyd
B IIyYKe - TOJIKO B CJIydae, KOTJa NECTBYET CXUMAIOIICE YCUINE);



2 Ilpogepxa npounocmu mpy6 mpy6Hoz2o nyuka 25

.8 IpoyHOCTU 3aKpeIrieHusT TpyO B TPYOHBIX PEIICTKaX B COOTBETCT-
Buu ¢ 2.13.
TpyObl IPU3HAIOTCS YAOBACTBOPSIOIIMMMU KPUTCPUSIM IIPOYHOCTH, €C-
JIX TIPOBEPKU 110 .1 — .8 J1aJIM ITOMOXUTE IbHBIM pe3yJibTar.
IToMuMo TIepeuMCICHHOIO, B OTHEAbHBIX ciaydasx (cM. 2.10) Peunoii
Peructp MoxeT motpeboBaTh IIPOBEACHUS IIPOBSPKM Ha MAJOLUKIOBYIO
YCTaJIOCTh.

2.2 TIpoBepka TOJMMHBI CTEHKH TPYO, HATPYKEHHBIX BHYTPEHHMM
HM30BITOMHLIM AABJICHHEM

2.2.1 ITpoBepKoii JOJKHO OBITh YCTAHOBJICHO, UYTO PacUeTHAS TOJIIIM-
Ha CTEHKM TPYOBI He MEHEE 3HAUCHUS St , MM, OIIPE/IEJISIEMOTO TIO (hopMyrie:

st =prd/(2Ioho, - pr) . .2.1)
TJie pr —JaBJICHUE TeIUIOHOCUTEN B TpyOax, Mlla;

d — BHYTPEHHUIT TUaMeTp TpyObl, MM;

[6]ly — momyckaemoe HaIpskeHME IIpM pPacuyeTHOI TeMIleparype,
MIlIa;

¢, — KO3 UIMEHT IIPOYHOCTH:

eca Tpyba GecmoBHast, To @, = 1;

B Cliydae TIPUMCHEHUS TPYO, UMEIONIMX CBApHBIC MIBHI OT aBTOMATH-
YeCKOif cBapKu, KOI(POUIMEHT IPOTHOCTU TIPUHUMAETCS CIICTYIOIIMM:

¢, = 1 Ui IByCTOPOHHMX CBapHBIX LIBOB;

¢, = 0,9 W11 OTHOCTOPOHHMX IIBOB Ha IIOJIKJIAJIKE;

¢, = 0,8 I OTHOCTOPOHHMX IIBOB 0€3 I110JIKJIAJIKH.

2.2.2 B ciyyae BBHIIIOJHEHMS IIOBEPOUHOTO pacyeTa, KOTMa YXe BBI-
OpaHbI BCe pa3Mephl TpyO, WK IIPEIBAPUTEIHBHOTO pacyeTa JOIIycKaeMoe
BHYTpEHHee M30BITOUHOE JaBJIeHUe [p] JTOJKHO OIpENeNsIThCs 10 Gop-

mysie, MIIa,
[p]=2[c}ro, (st -c) /[ar+(sT —c)]. (2.2.2)

2.2.3 ®opmynnl (2.2.1) u (2.2.2) IpUMEHUMBI TIPU YCIOBUU, YTO pac-
YeTHAsI TeMIICpaTypa CTEHKM TPYOBl U3 YIIIEPOJTMCTON CTaldu HE IIPEBHI-
maer 380 °C, u3 HuskoneruposaHHoit — 420 °C, a U3 ayCTEHUTHOH —
525 °C, a Takxe IIpU BBIIOJTHEHWU OTHOTO U3 CJEHYIONIUX YCIHOBHIL:
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(sp—¢)/d <0,3; (2.2.3-1)
dp[d<1,6, (2.2.3-2)

riae sp — (akTudeckast TONMUHA CTEHKU TPYOBI, MM;
dr — HapyXHBII TUaMeTp TpyObl, MM.

2.3 IIpoBepKa TOJMMHBLI CTEHKH TPYO, HATPYKEHHBIX HAPY>KHbIM
H30BITOYHBIM JABJICHHEM

2.3.1 IIpoBepkoii JTOIKHO OBITh YCTAHOBJICHO, YTO pacyeTHAsT TOJIIIM-
Ha CTEHKH TPYOBI sp yJIOBJIETBODSET CIEMYIONIEMY YCIOBUIO, MM:

sy = sp—¢ = maxik, d-107; 0,55 pyd /[ o] ; 50(B+./32+0,04Ac) /A},

e k2T — koo uueHT:

2 3
0,445943 +0,218504 In k" +0,051371(1nk1T) +0,004999(1nk1T) +k

T _
= T T T\ T\’
1+0,049530 In " ~0,4731141n & +0, 123633 (Ini} | ~0,009993(1n ]

2
ki — mapaverp: k= —0,016986In ] +0,004046(in ;' )
le , k;[ — KO3 OUIMEHTHIL:

le :nprT/(za 4ET) ;
ky = Ly/d;

n, — Ko3(h(OUIUEHT 3a11aca yCTOHYMBOCTHU, 3aJa€TCS 1I0JIB30BATEIIEM,
1151 paboumx ycuosuit n, = 2,4;

d, [G]T— oM. 2.2;

DPvr— JABICHWE TEIUIOHOCUTENISI B MEXTPYOHOM IIPOCTPAHCTBE,
MIlIa;

E, — Momynp IposoJbHOI YIIPYTOCTH MaTtepuajia Tpyo, MIla;

A, B, C— k03 HUIMEHTHI:

4=200[c] (140,167 /iy, ) - (1+ 547 /1y ) /dm ;
B = pyy (14507 [lyep ) € = 0,045py
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dy' — cpemHMIl IMaMeTp CTCHKU TPYOBI, M;

lrep — DACCTOSIHUE MEXTY OIOpaMM TpyO, MM. Ui TeTZIOOOMEHHBIX
aIrapaToB ¢ IIOIIEPEYHLIMU WJIM BUHTOOOpPa3HBIMU IIEPETOPOAKAMM B
MEXTPYOHOM IIPOCTPAHCTBE ky, PABHO PACCTOSIHUIO MEXJY II€pPEeropoj-
KaMM, JUisl TETUIOOOMEHHBIX allllapaToB 0e3 ITOIEPEYHBIX MJIM BUHTOO0-
Pa3HbIX IICPETOPOAOK B MEXTPYOHOM IIPOCTPAHCTBE /e, PABHO PACCTOS-
HUIO MEXIY TPyOHBIMU PEIICTKAMM.

2.3.2 JlorryckaeMoe HapyXHOE JaBICHUE OIIPCACHSIOT 110 (hopMyJie
(paccuuThIBacTCA TaKXKE B C/Iydac COBMECTHOTO JICHCTBUS HAPYXHOIO
JMABJICHUSI, PACTITUBAIOIICTO YCUJIMS, CXMMAIOIICIO YCHJIMS, U3rmdaro-
IIeTO MOMEHTA U T. 1.), MIIa:

(6] = Lol /= (el ),

e [ p]n— JoIycKaeMoe JaBJIcHUE U3 YCAoBMs IIpouyHocTH, MIla:

(2], = 2[o], (st —¢)/[d+(sr~¢)]:
[ p]E — JIOIIyCKaeMoe JaBJICHUE U3 YCIOBUS YCTOHYMBOCTU B IIpeie-
Jax yupyroctu, Mlla:
- 2,5
[p], =20.8-107 Ed[100(sy —c)/d | /(nyBlLT);

L — pabouas miHa TpyOBI, MM;

B, — xoadduuueHt: B, = min {1,0; 9,45d11d/[100 (sl- —c)]/l,[}

2.4 IIpoBepKa MPOYHOCTH TPYO, HATPYKEHHBIX OCEBbIM
PACTATHBAIOIHM YCHIHEM

2.4.1 TonmruHa s? CTEHKM TpyOBI, HarpyXeHHOIl OCEBBIM pPacCTsITU-

BaOIIUM YCUIIUCM, MM:
st = sy —c = F[(nd[o],). (2.4.1)

rne Fr — oceBoe pactsaruBawoiiee ycuaue, H.

JUIs BepTUKaJIBHO OPUCHTUPOBAHHBIX TEIVIOOOMEHHEBIX allllapaToB C
HIKHEN TOABUXHONM TpyOHOM pEIIETKON TOIIOJHUTEIBHOE OCEBOE pac-
TsruBamwiiece ycume, H,
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Fry = (mp+mp +myp)-9,81/np;

mp — Macca IIOJBUXHON TpyOHOM pEeIeTKu, KT;

myp — Macca TpyO IIyuka, KT;

mygp — Macca KaMephl (KpBIIIKM) BMecTe ¢ KpelrexxoM, Kr. Eciiu ka-
Mepa (KpBIIIKA) HE 3aKpeIUicHa Ha TOMBUXHOM TpyOHOI pemeTke, a
HAIIpUMeED, KPEIUTCs K (hiIaHIly KOXyXa, CeAyeT IPUHUMATD M, = 0]

Ar — YUCIIO TPYO B TPYOHOM ITyYKeE.

Ecnu 3amaHo JOIIONHUTEILHOE OCEBOE PACTSTMBAIOIICe YCUIWE, TO B
JANBHEHMIIMX pacueTaXx B KAYECTBE OCEBOTO YCWJIMS MCIIOJIB3YCTCS CyMMa
Fru F.

2.4.2 [Tpu BBITOTHECHWM IIOBCPOYHEBIX PACYCTOB OCEBOE pacTSITHBAIO-
Iee YCWIME JOJDKHO OBITh COIIOCTABJICHO C JOIIYCKAeMBIM OCEBBIM pac-
TATMBAOmMM yeumieM [ Fp |, ompenensemsiv 1o popmyne, H,

[Fr] = n(d+sp—c)-(sp—¢)-[o];- 2.4.2)
YciioBue IOIycTUMOCTY UMeeT BUI, Fy S[FT] .

2.4.3 [Ipu BBITIOJTHEHUM IIPOBEPKM TOJIIIMHLI TpyO B KauyecTBE pac-
YETHON TOJIIUHBI IIPUHUMAETCS HAMOOJJbBINAs pacyeTHas TOJIIIMHA U3
COIIOCTABJISIEMBIX TOJIIIUH, DACCUUTAHHBIX 10 dopmynam (2.4.1) u
(2.2.1).

2.5 TIpoBepKa MPOYHOCTH TPYD, HATPYKEHHBIX OCEBbIM
CKHMAIOIMM YCHIIHEM

2.5.1 TonmuHa s-}) CTEHKM TPYyOBI, HArpyXXe€HHOI OCEBHIM CXUMAaIO-

M YCWJIMCM, HC OIIPCACIEICTCA, HO IIPOBCPSACTCS BBIIIOJIHCHUC YCJIO-
BUA JOIIYCTUMOCTH

F <[F],

rae Fr — oceBoe cxumMaroriee ycuiue, H.

B cnyyae 4pe3amMepHOTo TeMIIEpaTypHOTO YIUIMHEHMS Tpyd B pabodyem
pexuMe B TEIFIOOOMEHHOM aIlllapaTe ¢ HEIIOJBWXHBIMU TPYOHBIMU pe-
IIETKAMU OTIPEAEISIETCS] MOTOJHUTENIPHOE OCEBOC CXMMAIOIICE YCUJIME
Fr4, KOTOpOE TIPU BBHIIOJHEHUU IIPOBEPOK CYMMUPYETCS C yCwmeM Fi:
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Frg = (oup Atsp =0ty ArLy)-[0,7854(a} —dZ)ETJ/Lr :
Op — JIMHEHHBINH KO2(DOUIMEHT TEPMUUYCCKOTO PACIIMPEHMST MaTe-
pvana TpyoHoit pemretku, 1/K;

At — pasHocTb Temiepatyp: At = 177 —1_;

17 — cpemHsisi TeMIiepatypa CTEHKM TpyObl B 9KCILIyaTallHOHHOM
pexume, °C;

. — TeMIlepaTypa OKpyXalollleif cpefsl IIpu cOOpKe TeIUIOOOMEHHOIO
amapara, °C;

Oy — JIMHCHHBIH KOIMDOUIIMEHT TePpMUUYCCKOTO PACIIMPCHUS Mate-
puana Tpyo, 1/K;
Sp — TOJIOIIUHA TPYOHOM PEIICTKM, MM;

Ly — cm. 2.3.2;
d—cM. 2.2.1;

dr— cm .2.2.3;
E,—cm. 2.3.1;

[FT] — JIOIIyCKaeMoe OCeBOe cXMMaroliee ycwiue, H:

(A= [Pl /(T )

[F ]H — JIOIIYCKACMO€ OCCBOC CXMMaAIONICC YCHMIMEC M3 YCJIOBUA

pourHoctu, H:

[Fl;; = n(d+sp—¢)-(sp~¢)-[o]; (2.5.1-1)

[F ]E— JOITyCKaeMOe OCEeBOE CXUMAloIee YCWIME B IIpejiesiaX yIpy-
TOCTU 3 YCJIOBUsA ycToituuBocTu, H:

[F], = min{[F]: [Fg, s

[F ]E1 — JIOITycKaeMOoe OCEBOE CXXUMAIoIee YCUie B IIpenesiax yIpy-
TOCTU U3 YCJIOBUIA MECTHON ycToituuBocTu, H:

[F],, =310-10 Erd*[100 (s; —c)/d | /(ny B); (2.5.1-2)

E., B, d, n, s;, c —cm. 2.2 -2.3;

[F ]E2_ JIOIyCKaeMOE OCEBOE CXMMAIOIIIee YCUIMe B IIpelesiax YIpy-

TOCTH U3 YCJIOBUS 00IIei ycToitamBocTH 1o popmysie, H:
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[F],, = n(d+sp—c)-(sy—¢) Ey (TC/}\,)Q/I’Zy ;

A — mapametp rubkoct: A = 2,837 /(al+sT 9K

A — IIPUBCIACHHAA pacuUCTHAsA MJIMHA, MM, OIIPCIACIACTCA € IIOMO-

np

mpio Tadi. 2.5.1.

Tabnuma 2.5.1

PacuerHas cxema Il lgp
L

— /
— 21

— 0,71

— 0,5/

0 2,00/

0,2 1,731

0,4 1,471

0,6 1,23/

0,8 1,06/

1,0 1,00/

0 2,00/

0,2 1,70/

0,4 1,40/

0,6 1,11/

0,8 0,85/

1,0 0,701
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B ciyuae, xorma Ly /d <10, MOXHO IIPHHMMAT [F]E=[F]E1 )

2.6 IIpoBepka MPOYHOCTH TPYO, HATPYKEHHBIX H3THOAIOIMM MOMEHTOM

2.6.1 TosmuuHa s¥ CTCHKU TpYOBI, HarpyXXeHHOM M3ruOaIommM Mo-

MCHTOM, HC OIIPCIC/IACTCA, HO IIpH JICCTBUU OCEBOI0O CXUMAIOIICTO
YCWIHSA IIPOBCPACTCA BBIITOTHCHUC YCJIOBUA TOITYCTUMOCTH

M S[MT] , (2.6.1)
rie M — MOMeHT, usrubaromuii Tpyoy, H-Mm;

[MT] — JIOIIyCKaeMBblii MOMEHT, u3rudaloniuii Tpyoy, H-mm:

(] = [y [ (2] 1121, )

[MT ]H— JOTIyCKaeMBbIif M3rH0aIoNnIuii MOMECHT M3 YCJIOBUS IIPOYHO-

ctu, H-mMm:

(1] = 0254

[MT ]E— JOTyCKaeMblii U3ruOAIONIMiT MOMEHT U3 YCJIOBUSI YCTOIYU-
BOCTH B IIpefniesiax yrpyroctu, H-mm:

[Mr], = d[F]y, /3.5;

[F]r[ s [F]E1 — cM. popmynbl (2.5.1-1) u (2.5.1-2) COOTBETCTBEHHO.

Ecnmu Ha TpyOy HEiiCTBYeT OceBOe pacTITMBAIONICe YCWJIUE, TO JIJIS
BBIIIOJIHEHUS IIPOBepKU 110 hopmyrie (2.6.1) momyckaeMblii M3rHOaIONIUii
MOMEHT OlLIeHUBaeTcs 110 opmyne, H-mm:

[My]=0,254, [ F;].
e [Fr] — om. dopmyny (2.4.2).

2.7 IlpoBepka yCTOIMMBOCTH TPYO, PadoOTAIOIMX
NO0J, COBMECTHBIM JeiiCTBHEM Pa3IHYHbIX HATPY30K

Tpy6bi, paGoTaloliMe o) COBMECTHBIM JIEHCTBMEM HAPYXHOTO (BHYT-
peHHEro) M30BITOYHOTO JIABJICHUS, OCEBOTO CXUMAIOIIETO (pacTsAruBalo-
IIET0) YCWIUS, U3THOAIONIETO MOMEHTA, MOTYT OBITh IIPOBEPEHBI COITIACHO
T'OCT 14249, TOCT P 52857.6 Ha yCTOWIMBOCTD C TTIOMOIIBIO YPaBHEHUS
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My [[My]+ pf[p]+ By [[Fr]<1,
e p, [p], . [Fr], My, [My]— em. 2.2 (2.3), 2.4 (2.5) u 2.6.

DTa IpOBepKa HACTOSAIIMM PYKOBOJICTBOM HE IIpeaycMaTpUBacTCHI.

2.8 PacueTnble HANMpAXXEHHA B TPyOax

2.8.1 PacueTHble HaUPSIKEHUS B OCEBOM HAlpaBIEHUU Gjp M G| OII-
penessiior 1o ¢popmylie, Mlla:

oy =|F|/[ 7 (dy —sr) 51 ] (2.8.1-1)

o, = oy +dy |My|. (2.8.1-2)

2.8.2 PacueTHble HaUPSXKEHUS B OKPYXHOM HAalPaBIEHUM O, OIIpe-

nesisioT 110 hopmysie, MIla:
Cor = (dT +ST)pmax/(2ST) ’ (282)

TAC Py — JABICHME, p,. = max {| Prls ;

PT_PMTl};

D1 Py — AABJICHUC TCIUIOHOCUTEJIEH B TPY63X n MC)KTPY6HOM IIpoO-

Pur

CTpaHCTBe cooTBeTcTBeHHO, MIIa.

2.9 ITpoBepka Tpyo Ha CTATHUECKYI0 MPOYHOCTh

Tpyba cumraercs BhIAEpXaBIICcii IIPOBEPKY, €CIM BHITIONHSICTCS YCIIO-
BHME CTATUICCKON ITPOYHOCTHU:

max{o1; oy } <[o],.

e [G]T — M. 2.2.1.

2.10 ITpoBepka Tpyd HA MPOYHOCTh MPH MAJONMHMKJIOBbIX HATpPy3Kax

JIns BBICOKOHATpYXEHHBIX TEIIJIOOOMEHHBIX aIllIapaToB (IIpM CKOPO-
CTSIX XUIKUX cpen 6oriee 3 M/c, rasoobpasHbIX cpex — Oosee 30 m/c,
TeMiepatype cpen 6osiee 150 °C wiM 1Ipu TeMIilepaTypHOM Hallope 0oJiee
100 °C) pacuyeThl Ha IIPOYHOCTH IIPU MAJIOIIMKJIOBBIX HATPy3KaX BBITIOJN-
usiorest B coorserctBuu ¢ FOCT 25859 v TOCT P 52857.6.
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2.11 Ilposepka Tpyd Ha yCTOHYMBOCTH
DTa MIpoBepKa BBITIONHSIECTCS TONBKO B TOM Cliydae, KOTJa Ha TPYORI
JEHCTBYET OCEBOE CXMMAIOIIee YCWIIME U, clefoBaTesibHo, I < 0.
VYcnoBue ycTOIYUBOCTH UMEET BT
i1 < Prp[0], 5 @.11)
e @rp— KO3(G(OUIUMEHT YMEHBIICHUS JOIYCKACMOTO HAIPSIXCHUS
TIPU TIPOJOABHOM U3rHbe:

Prp = 1/,/1+k4 ;

Ar — xoapduimeHt:

A = 130gf[o], /Ex [(dr -s1)

[y — xapakTtepHasi JJIMHA, MM: JUISI TCIUIOOOMEHHBIX allllapaToB 0e¢3
IIOIIEPEYHBIX IIEPETOPOJIOK B MEXTpYOHOM IrpoctpaHctBe [ = 0,5L;; B
TIPOTUBHOM CJIydae

Iy = max{l,.; 0,7hg };
[ . —cMm. 2.3.1;

nep

llR — paccTosiHUE MEXIy TpyOHOI pelleTKoii U O/MmiKHei K Heit 1mo-
TIEPEYHON 1IEPETOPOAKOI, MM;

[6], —om. 2215

St, dp — oM. 2.2.3;

Er —cm 23.1.

2.12 IIporepka XKeCTKOCTH TPYO
[TpoBepka BBITIONHSCTCS TOJNLKO B TOM Cliy4ae, KOrjJa Ha TPYOBI JIeii-
CTBYET OCEBOE CXMMAIOIIEE YCUIME U, cieioBatesbHo, . < 0.
ITpu npoBepke ompemessicTcs: Iporud y TPyOBI, MM:
y =AM,/
rie My (cM. 2.6) nomxeH ObITh Beipaxed B H-mm, Fp (em. 2.5) — B H;

A, — XO3(hOUITMCHT:
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Ay = (l—cos\/g)/cos\/z;
A, — mapamerp: A, = |FT|l§p/(ETJT);

ly, — IUICY0, MM: CCIIM TeIUIOOOMEHHBI amnmapar He o0opymoBaH

TOIICPCYHBIMU  TIEPETOPOJKAMM B MEXTpPYOHOM IIPOCTpAaHCTBE, TO
lrIp =0,5L; , B IPOTMBHOM CJIy4ae lnp =l /3;

J1 — cM. dpopmyny (B3-7).

Bo Bcex cirydasix Iporu® TpyOBl HE JIOJDKEH IIPEBBINIATH 3a30p MEXIY
TpyOaMu B IIy4Ke€ M IIPUBOJUTH K UX COIIPUKOCHOBECHUIO.

PaccmaTpuBaeMasi IIpoBepka OCOOCHHO BaXHa, €CIIM K XECTKOCTH
TpyO IIPeABSABISIOTCS 0cOOble TpeOOBaHUS, KaK, HAIIpUMEp, ST TEIJIO-
OOMEHHBIX aIllIapaTOB CO CTEKAIOMICH IIEHKOM XUIKOCTH (KOHIEHCATO-
pBl C KOHJICHCallMell Imapa B MEXTPYOHOM IIPOCTPAaHCTBE M IIOJOOHEIC
MM allraparhl).

2.13 IIpoBepKa NMPOYHOCTH 3aKpelieHHsA TPYO B TPYOHBIX pellleTKax

2.13.1 3akperricHue TpyO ¢ ITOMOIIBIO pa3BaJIbIIOBKHU.
JI0MXHO OBITH BBITIOJHCHO YCIOBHME IIPOYHOCTH
|Fr|< [

2

e |FP|_ JOITyCKacMasl Harpyska Ha BaJbIIOBOYHOC COCIUHCHUC

TPYOHI ¢ TPYOHOIT PEIIETKOM, OIIpeNeisieTCsT TI0 pe3y/ibTaTaM MCIIBITAHUIA
WIM II0 JEeHCTBYIONICH HOPMATUBHO-TEXHUYECKON JOKyMeHTauu. B
clydae OTCYTCTBUSI TaKUX JAHHBIX OHA OIIpeJiesisieTcs 1o hopmyrie:

|| = drlz[a];

dp —cMm. 2.2.3;

Iy — TIyOMHA Pa3BaJIBLOBKH, MM;

[¢9] — momyckaemoe HampsokeHME B BaIBIOBOYHOM COCTMHCHWH,

MITIa:
[q = 14,7 mis ragKopa3BaJiblIOBAHHBIX TPYO;

[4]

[q] = 39,2 misg TpyO, 3aBaJBIIOBAHHBIX ¢ OTOOPTOBKOIA.

29,4 g TpyO, 3aBaNbIIOBAHHBIX B I1a3bI;
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2.13.2 3akpeiuieHue Tpyo CIIOCOOOM IIpUBAPKU WJIM IIPUBApKU C IO~
BaJIbIIOBKOIA.
JI0JXHO OBITH BBITIOJHEHO YCJIOBME IIPOYHOCTU

v = (|Fy|dy +4|My )/ (7a3) < @, - min{[o], s [o], ).

rae & — BBICOTa CBAPHOTO IIIBa B MECTE IIPUBAPKU TPYOBI K TpYOHOIt
peIIeTKe, MM;

¢, — koabduuueHT: ¢, = min {O, 5; (0,95—0,21g N)};

N — 410 MUKIIOB HArpy:XeHUS, ecidi N He 3aJlaHO, PEKOMCHIYeTCS
upuHuMath N = 2000;

[G]P— JIOITyCKAaeMO€ HalIpsSDKCHME MaTepuayiia TpyOHOH peIIeTKH,
MIlIa.

2.13.3 3akperuieHue Tpyd criocoO60OM pa3BaJIbIIOBKM ¢ 0OBAapKOIf.
VYc¢ioBue IIpOYHOCTH:

Pe min([cs]T; [G]P)/‘E+O,6|FP|/|FT| > 1,
e |FP| —cMm. 2.13.1.

3 ITPOBEPKA ITPOYHOCTU TPYBHBIX PEHIETOK

3.1 IlpoBepKa MPOYHOCTH HEMOABHIKHBIX TPYOHBIX PelIETOK H TPYOHBIX
PelIETOK TEILIOOOMEHHbIX ANNAPATOB ¢ KOMICHCATOPOM
WIH PACHIMPUTENIEM HA KOXKyXe

3.1.1 TommuHa TpYOHBIX PEIIETOK 3aBUCUT OT CII0CO0a 3aKpeIlICHUS
TpyO B TpyOHOIi perieTke. Ecmm sakperuieHue Tpyd B TpyOHOIT pelreTke
IIPOM3BOIUTCS Pa3BajIbIIOBKOI MM pa3BajIblIOBKOM ¢ 00BapKOii, IIPMHSI-
Task KOHCTPYKTUBHO TOJIIIMHA TPYOHOII pEIIeTKM JOKHA 00eCIICUMBATh
TIPOYHOCTh M TapaHTUPOBAHHOE JaBJICHUC pa3repMETH3allMi BaJIbIIO-
BOYHOIO COCIUHCHUS, a TAKKEC MUHUMM3AIIMIO BEPOSTHOCTH KOpOOJic-
HUS PEIIeTKH IIPU pa3BajbliOBKe. B ciydasx, Korma TCIIOHOCHUTEIDb C
OIHOIT CTOPOHBI TPYOHOI PEIICTKM MMEET BEICOKYIO TeMIIepaTypy (boee
120 °C), a TEIIOHOCUTEJIb C JAPYTOi CTOPOHBI TPYOHOIT pElIeTKU —
HU3Ky10 (10 — 20 °C), 1mpu 3akpervieHun Tpyd ¢BapKoOii ¢ 1IEJIbIO JIydIlc-
IO OXJAXJICHUS YYaCTKOB CBAPHOTO COCHAMHECHUS M IIPUMBIKAIOMIMX K
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HUM YYacTKOB TpyO TOMIIWHA TPYOHBIX PEIIETOK MOXET IIPMHMMATLCS
KaK MOXHO MEHBIIIEii.
O0s3aTeJIBHBIMU SIBJISTIOTCS TIPOBEPKIM:

.1 TpeOyeMoOif TOJIIMHBI CTEHKM TPYOHOIT pelreTKu, obecleunBao-
1Ieit TPOYHOCTh €€ OecTpyOHOIT 30HBI B COOTBETCTBUM ¢ 3.1.2 (Jjist ali-
napaToB C HEUOABUXHOW TpPYOHOI pEIIeTKOH, C KOMIIEHCATOPOM U
(W) paclMpUTENIeM Ha KOXYyXe) WIM B 30HE Ilepdopalliii B COOTBET-
cteuu ¢ 3.2.1 wm 3.2.3 (UocCHeAHW IIyHKT — ISl allllapaToB ¢
U-o06pa3sHbIMU TpyOaMU WJIM TIOTBICKHBIMM TPYOHBIMHU pEIIc TKAMM);

.2 XECTKOCTH TPYOHOI pelieTK B COOTBeTCTBMHU ¢ 3.1.6 (mist arma-
PaToOB C HEMOABUXHOIT TPYOHOI DEIIETKOI, C KOMIIEHCATOPOM U (M)
PACIIIMPUTEIIEM HAa KOXYXE);

.3 CTaTUYECKOH IIPOYHOCTU TPYOHOI PENIETKM B COOTBETCTBUU C
3.1.4 (Jyis1 anmapaToB ¢ HEIOJBWXKHOM TPYOHOM pEIIeTKOM, ¢ KOMIIEHCa-
TOpPOM U (WJIM) pacIIMPUTEIEM Ha KOXYXC);

.4 TpeOyeMOii TONIMHBI CTCHKU TPYOHOU pENIETKM B CEYCHUU Ka-
HaBKU TIOJ IICPETOPOAKY B KamMepe (KpHIIIIKE) B COOTBETCTBUU ¢ (hOpMy-
JI0i (3.2.2-2) WM II0J KOJIBIIEBYIO YIUIOTHUTEIBHYIO IIPOKIAJIKY COEIM-
HEHMUSI TPYOHOM pEImIeTKM C KaMmMepoil (KpBIIIKOH) B COOTBETCTBUM C
3.2.2.

3.1.2 IIpoBepka TOMIIMHBLI TPYOHOI pemIETKH, obOecIIeUUBalIOIeit
IIPOYHOCTDH OeCTPYOHOM 30HBI PEIICTKH, CBOIUTCS K IIPOBEPKE YCJIOBUS

sp > O,SDE‘/pR/[G]P +e, (3.1.2-1)

rie Dy — nmumamerp Ok-

PYXHOCTH, BIIMCAHHOH B
MaKCUMaJibHy10  OecTpyO-
HyIo 30HY (puc. 3.1.2), MM:
Dy =max{Dy, Dy };

DPr — pacyeTHOE JaBlic-
HUE, paBHOE MaKCUMaJIbHO
BO3MOXHOMY nepenauy
JABJICHUM, IEHCTBYIOIIIUX
Ha pemieTky (He o0s3a-
TEJIBHO MCXOJISl M3 3aJdaH-

Puc. 3.1.2
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HBIX JIABJICHUIT B MEXTPYOHOM IIPOCTpAaHCTBEe U B Tpybax), Mlla;
[6], — om. 2.13.2.
Tonmuuel TpyOHBIX PEIICTOK, oIpejesisieMble 110 ¢opmylsie (3.1.2-1),

JUIST PEIIETOK € Pa3BaJIblIOBAHHBIMU TpyOaMU JIOJDKHBI YIOBJICTBOPSITH
YCIOBUIO

sp = < (10+0,1254,) ,
rne d, — IMaMeTp OTBEPCTUS B TPyOHOM pelIeTKe 110, TPYObI, MM.

Ecnmu B TpyOHOIT perieTke IpeaycMOTPEHBI KaHABKY IJIST pa3MEIICHMS
TIPOKJIAIOK TIOJ, YIUIOTHCHHUS IIEPErOPONIOK B IIOJIOCTH KaMep (KPBIIIEK),

TO TOJIIIMHA TPYOHOH PEIIETKU S, B CCYECHUM KAHABKU JOJDXHA YNOB-

JIETBOPSTH YCIOBUIO
Spy = Sh max{[l—\/(a’o /b,)(ty / tp —1)J; ,/(pr }+c, (3.1.2-2)
I s{,’ — pacuyeTHas TOJIIMHA TPYOHOU PEIIETKH, MM:

s = (sP —c)ch/(Z[ca]) ;

Sp — (baKTHUECKAasT TOJIIIMHA TPYOHOM PEIICTKU, MM,
Gp, — U3TUOHBIC HAIIPSDKCHUSI B TepOOPUPOBAHHONW YacCTU TPYOHOI
pemtetku, MIla, oupenensnorcs mo ¢gopmyse (3.1.3-3);

[ca] — JoITycKaemasi aMITUTyIa yrpyrux HaipspkeHuit, MIla;

b, — TMpWHA KaHaBKU TIOJ IIPOKJIAIKY, MM;

f, — DACCTOSITHUE MCXIY OCSIMM PsIOB OTBEPCTUIf, pa3MEINICHHBIX C
JIBYX CTOPOH OT 11a3a (KaHaBKM) TION IPOKJIANIKY, MM;

t — miar Tpyd B TpyOHOM IIy4yKe, HAUMCHBIIIUIA, MM;

@, — KO3(ppuivenT ocnabieHuss TpyOHOI PEIIETKU: Prp = 1-d, / tp.

3.1.3 PacueTHbIe HAIIpSDKEHUST B TPYOHBIX peIlIeTKaX.

HamnpstxkeHust B MecTe COCIMHEHUSI TPYOHOI PEIICTKH C KOXYXOM,
MIlIa:

W3rUOHbBIE — Gp, :6|M|/(51P —c)2 ; (3.1.3-1)
KACATENBHBIC — Tp, = |Q|/(slP -c), (3.1.3-2)

e M, Q— cm. dopmysnel (B3-1) u (B3-2) cooTBETCTBEHHO;
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S;p — (bakTHUECKasi TOJMIIMHA TPYOHO# PEMIETKM B 30HE KOJIbLIEBOIt
KaHABKM JIJIsI YIUIOTHEHUS KPBITITKA, MM.
Hanpsxenus B mepdpopupoBatHoii yacTi TpyOHOii perretku, MIla:

U3THOHbBIE — Op, = 6Mmax/[(pr (51P —6)2:|; (3.1.3-3)
KacaTesIbHbIC: — Tpy = |Qa |/[(pr (slP —c)} , (3.1.3-4)
rie M,y — MAKCUMAJIbHBIA IIPUBEIEHHBIN PACUYCTHBIA M3rMOatommit

MOMCHT B ¢ p()OpUpOBAaHHOI YacTH TpyOHOIi peretku, (H-MmM)/Mm:
npu —1,0 <m<1,0
M. =[0.| 4 /B (3.1.3-5)
m — cootHouteHue: m = BM, [0, ;
M,, O, — cm. popmynsl (B3-3) u (B3-4) cOOTBETCTBEHHO;
@, — M. 3.1.2;
B — cm. B2;
Azx — xKoahpuIMeHT:

B jmuaniazone m ot —1,0 1o 1,0 BrimouuTensHo U © = Ba, ot 0,5 no 10
BKIIOUUTEIIBHO

Ag =8,659—7,137m +4,606m” —1,553m’ — 7,453 exp (~m) 8,268/ o* +
+6,9461n (oo)/oo +6, 942/031’5 +1,135 exp(—oa);

ecmu @ > 10, cnemyeT mpuHuMaTh o = 10;

mpum < -1,0um > 1,0 M, = By |M,];

By — xoadppuirneHT:
B quanasone # = 1/m ot —1,0 mo 1,0 BkmouuTesibHo U o ot 0,5 mo 10
BKJIIOUUTEIIHHO

By =0,932+0,03772-0,592 / +0,1614% +0,556 / &> +0,066n / o +
+0,0381° — 0,158 / > —0,033n / 0> - 0,028n% / o;

eciu @ > 10, cnemyeT mpuHUMaTh o = 10;
Sp — CM. BKCIUIHMKAIIUIO K popmyne (3.1.2-2).

3.1.4 [IpoBepKka ycOBUS CTATHUICCKOM IIPOYHOCTM TPYOHOI peIIeTKU
CBOJUTCS K IIPOBEPKE YCIAOBUS
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max {tPl; TP2} < O,S[G]P R

IIe Tpy, Tpy — CM. hopmyasl (3.1.3-2) u (3.1.3-4) cOOTBETCTBEHHO;
[6], —ecm. 2.13.2.

3.1.5 IIpoBepka TpyOHOII pelIeTKM Ha MaJOIUKIOBYIO YCTaJIOCTHYIO
IIPOYHOCTD.

DTa IIpoBepKa BHITIOJIHSIETCS 110 TpeboBaHUIO PeuHoro Peructpa B co-
OoTBeTCTBMU ¢ 2.10, Tpu 92TOM cCleoyeT IpUHUMaTh AG, = Cp;
Ao, = Ac; =0.

3HaueHune 3¢hdeKTUBHOrO KoahhUIlMeHTa KOHIECHTPAIIMY HaIIpsoKe-
HUif k;, 3amaeTcs mosib3oBaTesieM. Ecinu 3HaueHue k. He 3aJaHO, TO €TO
TIPUHKUMAIOT B 3aBUCUMOCTM OT KOHCTPYKIIMM COSTMHEHUS TPyOHO# pe-
MIETKU C KOXYXOM U (hJIaHIIEM:

B CJiydya€ IIpUBapKu TPYOHOI peEIIETKU K KOXYXy Ha <«yc» TpyOHOM
peueTku ks, = 1,2;

B CjydYae, KOrla K TPYOHOIT peIleTKe CO CTOPOHBI KaMephl BCTHIK
IpUBApeH KOHWYECKMIT COCAMHUTENbHBIA 2JIEMEHT (iaHlla, a ¢ Ipyroit
CTOPOHBI BCTHIK — KOXYX, B paifoHe IIpMBapKu KoxXyxa ks, = 3,5;

BO BCEX OCTAJLHBIX CJIyJasiX clieAyeT IpMHUMATh kg, = 1,7.

[Ipu oTCYTCTBMM TOUHBIX HAHHBIX KO(MQGUIMEHT ks, CIACHYET PacCuM-
TeIBaTh 110 popmyiie (8) I'OCT 25859 mwm mmo dopmyne (11) TOCT P
52857.6.

3.1.6 ITpoBepka XeCTKOCTH TPYOHBIX PEILICTOK.

PaccmaTpuBacMasi IIpoBepKa OCOOCHHO BaXHa, €CIIM K XECTKOCTHM
TPYO IIPEABSBIIOTCS OCOOBIC TPeOOBAHMS, KAaK, HAIIPUMED, ISl TCILIO-
OOMEHHBIX aIllIapaTOB CO CTCKAIOMICH IUICHKOM XUIKOCTH (KOHJICHCATO-
PHI ¢ KOHJICHCAIIMEH ITapa B MEXTPYOHOM IIPOCTPAHCTBE M IIOMOOHEBIC UM
allllapaThl) WIM MHOTOXOJOBEIX 110 TpYOaM TEIUIOOOMEHHBIX allIapaToB.

IIpoBepka XeCTKOCTH TPYOHBIX PEIIETOK CBOJUTCS K IIPOBEPKE YCJIO-
BMS

w = 1,2(|L,0+TM|)/(k,a ) < [w], (3.1.6-1)
rae w — IIporud TpyOHOU pENIETKU, MM;

T\, T, — cm. popmyiiel (B2-9) u (B2-10) coOTBETCTBEHHO;

M, Q — cm. popmyansr (B3-1) u (B3-2) COOTBETCTBEHHO;
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B — cm. dopmyny (B2-1);
ky — cm. popmyny (BI-1);
a, — CM. 3KcIUMKalmio K ¢popmyiie (B1-2);

[w] — JIOIIyCKAeMblii MaKCUMAaJIbHBI IIpoTMO TPYOHOU pENIETKH,
MM:

pY BHYTPEHHEM JAuamerpe Koxyxa Dg' < 0,6 m [w] = 0,7;
upu 0,6 M < Dg" < 1,0 m [w] =0,9;
upu 1,0 M < Dg" < 2,0 M [w] =1,1.

3.2 I1poBepKa NMpOUHOCTH TPYOHBIX PElIETOK TEMJIOOOMEHHBIX AMIAPATOB
¢ U-o0pa3supiMu TpyOamMu, ¢ MOABMIKHON TPYOHO#l pelIeTKoi, IIaBaomei
TOJIOBKO#i, TeMIIEPATYPHbLIM KOMIEHCATOPOM Ha IJiaBalomieil roJioBKe

3.2.1 TonupiHy TpyOHOH pemIETKM S, B 30HE OTBEPCTUIL IOJ, TPYOBI
OIIPEACTISIOT TI0 (popMyIIe, MM:
_ P
Sp =Sp+c,
IJie pacueTHYIO TOJIIMHY TPYOHOI pPEIIETKM PaCCUMTHIBAIOT 110 (hopMy-
Jie, MM:

sh = DCHJpR/((pE[c]P)/4,2;

D, — HapyXHBIIt TUaMETp TOABUXHOIT TpyOHOI peleTKH, IepeMe-
HIamuIeiics Ipyu paclIMpeHUU TpyO B IIpeliesiaX YIUIOTHEHUS B KOXYXeE,
MM;

[G]P, Pr — oM. 2.13.2 1 3.1.2 COOTBETCTBEHHO;

¢ — 9bdexTUBHBI K03 dunnenT ocnabieHus TpyoHOI peleTKu:

¢g = 1-dg/t;

dy — YCIIOBHBII TMaMeTp, MM:

71l TPYOHBIX PENIETOK ¢ TpyOaMM, 3aKpeIlieHHBIMM Ha BCIO TOJIIMHY
pelIeTku dg = dj — 25 ;

s TPYOHBIX PEMIETOK ¢ TpyOaMM, 3aKpEIVICHHBIMU HE Ha BCIO TOJ-
HIMHY PEIIETKU dy = dj — st ;

Uil CTAJIbHBIX TPYOHBIX PEIMIETOK ¢ TpyOaMM M3 LIBETHBIX METaUIoOB
dy = dy;
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d, — oM. aKcIIMKauuio K ¢opmyie (3.1.2-2);
S — em. 2.2.3.
[IpoBepka moJDKHA TIOATBEPIUTDH BHIIIOIHCHUEC YCIOBUS Sp < St.

3.2.2 TIpoBepKa TONIIMHBL TPYOHOI PEINETKU Sp B MECTE YILIOTHEHUSI

1101, KOJIBIICBYIO KaHaBKY (CCJ'H/I OHa CCTI)) CBOJUTCA K IIPOBCPKC BBIIIOJI-
HCHUA YCIIOBUA, MM!

Sp = max {0,71\/pR (DCH -D, )/[G]P > O’SDCHPR/[G]P} ’

rne D, — muaMeTp OKpYXHOCTH, B KOTOPYIO BIUCAH TPYOHBII ITYYOK,
MM:

D, = 2a, +dg
a, — CM. SKCIUIMKauuio K popmyrne (B1-2).

3.2.3 Eciim HEeIOIyCTUM OCTaTOYHBIH IIPOrMO TPYOHBIX PEIIETOK TEII-
smoobmenHoro armapata ¢ U-o0pa3HBIMM TpyOaMu WIM K JKECTKOCTH
TaKUX TPYOHBIX PEIICTOK IIPEIBSIBJIIIOTCS IIOBBIIICHHBIC TpeOOBaHMS,
pacueTHasI TOJIIMHA TPYOHOIT pEMIETKM pPacCUUTHIBACTCS 110 (hopmyie,
MM:

sb = 0,82q, - pR/((pE[G]P) x

20+ 1,500 (Do = D) /0y . po | (303
Do, - D, (1— ¢y ) o [o],

B KOTOPOIT UCIIOJb30BaHbI ITapaMeTphl, yKazaHHble B 3.2.1 u 3.2.2.

B nacrostmiem pyxkoBojcTBe ypaBHeHMe (3.2.3) cuMTaeTcsl OCHOBHBIM
JUISL TPYOHBIX PEIICTOK TEIUIOOOMEHHBIX almapatoB ¢ U-00pasHBIMU
TpyOaMU WJIM IIOTBMXKHBIMM TPYOHBIMU pellleTKaMu. PaccuuTaHHOE II0
9TOMY YPaBHCHMIO TOJIIIMHA MCIIONB3YCTCSA UISI IIPOBEPKU IIPOYHOCTH

x max- 1;

TPYOHOIT PeNIeTKH, KOTOpast CBOIUTCS K IIPOBEPKE YCIOBUS Sh+¢ < Sy
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4 ITPOBEPKA IMTPOYHOCTH INEPETOPOJOK B ITOJIOCTH
KAMEP (KPBIIIEK), C IIOMOIIbIO KOTOPBIX
OPI'AHU30BAHbBI TPYBHBIE XO/Ibl

Tonmm-[a IICPCTOPOIKN JOJIXKHA OTBCYATL CJICAYIOIICMY YCJIOBHMIO €C
IIPOYHOCTHU, MM

Suep 2 0,710, /AD £, [le],; +e

II¢ by, — IMMpPUHA (BBICOTA) IIEPETOPOIKHU, MM;

Ap — Tepemaf, HaBJCHWIT TEIVIOHOCUTEIISI, LIMPKYJIMPYIOIICTO B
TpyDax, MeXIy XOJaMU, KOTOpHIE pasieisieT rmeperopoaka, Mlla;

f, — xoodduument: f, =1 [anep/ Lnep+(bnep/ Lnepﬂ;

L., — JUIMHA TI€PETOPOIKH, MM;
[G]H — JoTIycKaeMoe HalpspKeHUe MaTepualia reperopoaku, Mlla.

5 ITIPOBEPKA TTPOYHOCTHU OBEYAEK KOXKYXA
TEIIJIOOBMEHHBIX AIITIAPATOB

5.1 O6nacTh MpMMeHEeHNA M BbINOJIHAEMbIE NPOBEPKH

5.1.1 B HacTostIieM pasfielic perjaMeHTHpYeTCsl IIpoBepKa IIoKa3aTe-
Jicii IIPOYHOCTH KOXyXa KOXyXOTPYOHOrO TEeIZIOOOMEHHOIO allllapaTta,
BBIIIOJIHEHHOTO B BMAC I[WIMHAPMYECKON OOCYaMKU ¢ PpaCIIMPUTEICM
wm 6e3 Hero. YCWIMs M MOMEHTBI, JEHCTBYIOIME Ha KOXyX, cM. B4.

5.1.2 O6s13aTeIbHBIMU SIBJISIIOTCST TIPOBEPKU:

.1 TpeOyeMoii TOJNIIUHBI CTCHKU 00evaiiku, COIIOCTaBJIsSIeMOit ¢ pac-
YETHHIM 3HAUCHUEM 5TOM TOJIIWHBI, OIPEIAC/ISIEMBIM B COOTBETCTBUM C
5.3.1 mns obeyack, He TOJKPEIUICHHBIX peOpaMM XeCTKOCTH, WM 5.3.2
(oOBITHAsI, HaMboJIee pacIIpoCTpaHeHHas! IIPOBEPKA);

.2 cTaTUIECKOIt IIPOYHOCTU 0O€Uaitki B COOTBETCTBUM € 5.4.1;

.3 yCTOMYUBOCTH 00O€Yaifku B COOTBETCTBUM ¢ 5.4.2 (TOJBKO B CJIy-
gae, KOTIa JICHCTBYET CXXMMAIOIIEe YCWINC);

.4 MOMEHTa, M3rUOAIoIIero 00eYaifKy, COIIOCTABIIIEMOTO C pacyeT-
HBIM 3HAYCHUEM JIOTTyCKAEMOTO MOMEHTa, OIIPEACIISIEMBIM B COOTBETCT-
BUH ¢ 5.3.4 (TOJIBKO B CIlIydae, KOrja JeHCTBYeT CKMUMAIOIICE YCUINE);
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.6 oceBoro ycuMs, ICHCTBYIONMIETO Ha 00edaifKy, COIIOCTaBIISIEMOTO
C PacYECTHBIM 3HAUCHUEM TOITYCKAEMOTO YCWJIUS, OIPENE/ISIEMBIM B CO-
OTBeTCTBUH ¢ 5.3.2 wiu 5.3.3;

.7 BHYTpeHHETO M30BITOUHOTO NaBJIEHUS, JICHCTBYIONIETO Ha o0edaii-
Ky, He IIOIKpPEIUICHHYIO peOpaMM XECTKOCTH, COIIOCTaBJSIEMOIO C pac-
YEeTHBIM 3HAYEHHMEM JOIIYCKAEMOTO JMABJICHUS, OIPECICISIEMbIM B COOT-
BeTCTBUM C 5.3.1, WM BHYTpEHHEro U30BITOYHOTO JaBJICHUS, IEHCT-
ByOllleTo Ha o0ec4yaiiKy, IIOJKpEIUVIECHHYI0O peOpaMu XECTKOCTH,
COIIOCTABJISIEMOTO C PacYeTHBHIM 3HAYCHUEM JIOITYCKACMOIO JaBJICHUS,
OIIpe/IC/IICMBIM B COOTBETCTBUM € 5.5.2;

.8 TpebyeMbIX pasMepoB pebdep XECTKOCTH, IOJKPEIUISIONIUX o6e-
YaifKy KOXyXa, OIIpeC/ISICMBIX B COOTBETCTBUU C 5.5.

OO6cyaiika TIpU3HAETCS YIOBICTBOPSIONICH KPUTEPUSM IIPOYHOCTH,
€CJIM IIPOBEPKM 110 .1 — .8 JaJiu TOJIOXUTEIIbHBIN pe3yJibTarT.

IToMumo TepednCICHHOTO, B OTJEIBHLIX caydasx (cMm. 5.4.1) Peunoit
Peructp Moxer norpeboBaTh IIpoBeJcHUs IIPOBEPKU OOEUaiiKi Ha Ma-
JIOIIMKJIOBYIO YCTaJIOCTb.

5.2 PacueTHble HANPSAKEHNA B o0evaiike KoXKyxa

PacueTHble HalIpsSDKEHUS B MeCT€ IIPUCOCTUHEHUS KOXYXa K TPYOHOI
peIlleTKe OIIPENesIsIoT 110 caemyomuM Gopmynam, MIla:
B MEPUIMOHAJIFHOM HAIIPaBICHUU;
MeMOpaHHBbIE

Omx = |QK V(Sm ~c); (5.2-1
M3TUOHBIC
Sux = M|/ (s (5.2-2)

B OKPYXHOM HalIpaBICHUM:
MeMOpaHHEIC

Sne = 0,5| o | DE (551 —¢) (5.2-3)
M3rMOHEbIE

Oye= 0,30y, (5.2-4)

rae QOx, My — cm dopmynsl (B4-1) u (B4-2) cOOTBETCTBEHHO;
Sg; — CM. 9KCIUIMKAIUIo K popmyne (B2-2);
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D¢t — em. B1 wm 3.1.6.

5.3 IIpoBepka TOMIMHBI CTEHKH 00€4aKH KOXYXa,
He NMOJKpeIUICHHOi KOJIbIAMH JKECTKOCTH

5.3.1 OOeualika KoXyxa HarpyXcHa BHYTPCHHMM M30BITOUHBIM JaB-
JICHUEM.

TonmuHa CTEHKU Sy O0cYaifku KOXyxXa IIpoBepsieTcs IIo (opmyiie,
MM:

sk 2 sg +c, (5.3.1-1)

e SIIE — pacucTHasA TOJIIWHA CTCHKHA obeyaitku KOXyxa, MM:

SIIE = pMTDIlZH/(Z(Pp [G]K _pMT) > (5-3~1‘2)
Pyt — CM. SKCIUIMKaImIo K ¢popmysie (B1-7);

D" — cm. Bl wim 3.1.6;

(Ppp— CM. DKCIUIMKAIMIO K hopmyrie (2.2.1);
[G]K — JIOTIyCKAEMOE HAIPSIKCHME MaTepMala CTEHKU OO0eYaiiKu

koxyxa, MlIa.

B ciiyqae usrotoBieHust o6eyaiiku KOXyxa M3 JIMCTOB Pa3HOIl TOJIIIM-
HBI IIPOBEPKY TOJIIIUHBI CTCHKW KOXYyXa IIPOU3BOIAT IS KaXIOTO JIMCTa
C YUETOM MMEIOIIUXCSI B HEM OCJIa0JICHUIT B COOTBeTCTBMM C 4.5.7 pyKo-
BojictBa P.010-2004 «Pacyer Ha MIPOYHOCTH KOTJIOB, TEIJIOOOMEHHBIX
aIrrapaToB M COCYIOB IIOJ HABJICHUEM», TO €CTh IIPM pacyeTe II0 ypaB-
HeHuIo (5.3.1-2) BMecTO ¢p TOJCTABISIIOT IIpOU3BeAcHNE KO3(hbuimeH-
TOB IIPOYHOCTHU, YYUTHIBAIOIIUX OCJA0JCHUE KaXKIOTO JIUCTa BBIPE3aMu,
OTBEPCTUSIMU, CBAPHLIMU IIBAMU C YUETOM MX YKPETUICHMIA.

Ecnu obevaiika KoxXyxa HarpykeHa COBMECTHBIM JICICTBUEM BHYT-
PEeHHETro M30BITOYHOTO MaBIACHUS, OCEBOIO YCWIMS M M3rMOAIOIIEro Mo-
MEHTa, PAaCCUMTBIBACTCS JOIyCKaeMOe BHYTpeHHEEe M30OBITOUYHOE JaBJic-
HUeE [p]MT , MIla:

[p]MT = 2[6]1( Pp (SK —c)/[DEH +(SK _c):| :
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5.3.2 Obeyvaiika KoxXyxa HarpyXeHa OCEBBIM PACTATMBAIOIIUM YCUIM-
€M ¥ BHYTPCHHUM M30BLITOTHBEIM JABICHUEM.
B stoMm cnyuae ycaopue (5.3.1-1) coxpaHsieTcs, a pacyeTHasi TOJIIMHA
CTCHKU 00eyaifky KOoXyXa OIIpeiesisieTcs 1o (hopmyie

sp = (FK +0, 25anTDI‘2“2) / (nDI'?‘(PT [G]K) >

rie Pr — KOO OUIMEHT IIPOYHOCTU KOJIBIIEBOTO CBAapHOIO IBa obe-
Yaliki KOXyxa, OIIpeAeaseTcs 0 JaHHBIM Tabi. 5.3.2.

(5.3.2)

Tabauma 5.32

KosdduumeaTsl NpOYHOCTH CBAPHBLIX IBOB

Bun cBapHoro mBa

3Havenre KO>MOUIHEERTOB
IIPOYHOCTH CBapHBIX ITIBOB

Jmia ROHTpO-
JpyeMbIX*
IIIBOB OT OOITIeit
IUIAHBL COCTAaB-
Juter 100 %**

Jmtaa KoHTpO-

JIpYyeMBIX* 1TBOB

OT OOIIEH JITIHB

cocTapieT ot 10
10 50 %**

CTBIKOBOH WMJIM TaBPOBBIH C IBYCTOPOHHUM
CIUIOIIHBIM IIPOBAPOM, BBINOJIHSIEMbIEH aBTOMA-
TUUECKOU U MOJIyaBTOMAaTHYECKOU CBapKOU

CTBIKOBOH C ITOABAPKOI KOPHS IIBa WJIKA TaB-
POBBIH ¢ JBYCTOPOHHUM CIUIONIHBIM HpPOBa-
POM, BBITIOTHSIEMBIN BPYIHYIO

CTBIKOBOH, JIOCTYIHLIN CBapKe TOJBKO C OJI-
HOM CTOPOHBI ¥ MMEIOIIME B IIPOIIECCE CBapKH
METAUIMYECKYIO MOJIKIAIKY CO CTOPOHBI KOPHS
IIBa, IPIJICTAIONIYI0 MO BCeH MIMHE IIBa K
OCHOBHOMY METaJlTy

BraBp, ¢ KOHCTPYKTUBHBEIM 3a30P0OM CBapy-
BaeMBIX JeTaleld

CTBLIKOBOH, BBIIOJIHSIEMBIE aBTOMATHUCCKON
HOJIyaBTOMaTU4eCKOU CBapKOU C OJIHOM CTO-
POHBI ¢ QIIIOCOBOM WK KepaMUIeCKOM Mo-
KIIaJKOM

CTBIKOBOH, BBHIIOJHSIEMBIM BPYYHYIO ¢ OJHOMU
CTOPOHEI

1,0

1,0

0,9

0,8

0,9

0,9

0,9

0,9

0,8

0,65

0,8

0,65

b

IICBIL.

TOBJCHUC Y IIpaBUJIaMM POCTeXHaHSOpa.

* O0BEeM KOHTPOJISI CBApHBIX IIIBOB oNpeeisieTcs Taomreit 8.2.2 4. V

**00BbeM KOHTPOIIS OIIPEIE/ISIETCS TEXHAYECKHUMHI TPeOOBAHUSIMY Ha M3I0-
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Eciu pacuerHast TommmHa obedyaiiku KOXyxa, pacCudTaHHas 110 (op-
Mysie (5.3.2), GOJIbIIe pacUeTHOI TOJIIUHEI, PACCYUTAHHOM 110 (hopMye
(5.3.1-2), T0 mast BHIITOHEHUS IIPOBEPKU IIPOYHOCTU O00eYaiKi UCIIOJIb-

3yeTcs 3HaUYCHUE sIIE, paccuutaHHoe 10 (opmyse (5.3.2), B IpOTUBHOM

cjiyyae — paccuuTaHHoe 110 opmyre (5.3.1-2).

JlomyckaemMoe oceBO€ pacTSTMBAIOIIee YCWIME PaCCYUTHIBAIOT IIO
dopmyne, H:

_ BH

[F]= n(DK +5g —c)-(sK ~c)-[c], @r-

3HaueHue [FK] MCIIOJIB3YCTCS VIS IIPOBEPKM YCIIOBUS TOITYCTUMOCTH
F<[K]-

Ecnu 3aaHo JOMOJIHUTEILHOE OCEBOE pacTsrupaoliee yewie Fy,y, TO

B JAJIBHEHMIINX pacyeTax B KAayeCTBE OCEBOTO YCWJIMSA MCIIOJIb3yeTCs
cymma Fy u Fg,.

5.3.3 Obeyaiika KOXyXa HarpyXeHa OCEBBIM CXUMAIOIIUM YCUIMEM.

Tomuuna s§ cTeHKM TPYOBI, HATPYXEHHON OCEBBIM CXUMAIOIIMM

YCWIMEM, HE OIPENeIeTCs, HO IIPOBEpSIeTCS BBHIIIOJHEHUE YCIIOBUS JO-
IIyCTUMOCTH

F<[K]
rae Fx — oceBoe cxuMaroniee ycuiaue, H.

B cnygae upesmepHoro (Gosice 5 MM) TEMIIEPATYpHOTO YIJIMHCHMS
o0eyaiikyl BCJICJICTBUE BBICOKOIT TeMIIEpATyphl B MEXTPYOHOM IIPOCTpaH-
CTBE TEIUIOOOMEHHOIO allapaTa ¢ HENONBUXHBIMU TPYOHBIMU DEIIIET-
kaMu 0e3 KOMIIEHcaTopa TeMIIEpaTYPHBIX PACIIMPEHUI WIM pacIIipi-
TeJSl Ha KOXyXe OIIPEeisAeTCs MOIIOTHUTEIBLHOE OCEBOE CXUMAIOIIee
yeunue Fyy, KOTOpOE TIPU BBHITOJTHEHUU ITPOBEPOK CYMMUPYETCSI ¢ YCU-
gueM Fy:

Feq = (oupAtsp —og Aty )- 0,7854[D§“2 —(Dfé“ _25K)2:|EK Ly

Op — JIMHEHHBIA KO3(MGUIIMEHT TEPMUUECKOTO PACHIMPEHUS MaTe-
puana TpyOHoOIt perretku, 1/K;
At — PasHOCTb TEMIEPATYp: Al = fy , — 1;
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fxep — CPENHSS TEMIIEpaTypa CTEHKM OOedaiiki KOXyXa B OKCILIyaTa-
IIMOHHOM pexume,°C;

t, — TeMIlepaTypa OKpyXalollei cpelbl IIpu cOOpKe TEINIOOOMEHHOTO
anmaparta, °C;

O — JUHCIHBIT KO3(DOUIIMEHT TePMUYECKOTO PACHIUpPEHUSI MaTe-
puajia obevaiiku, 1/K;

Sp — TOJIIIMHA TPYOHOIT PENIETKU, MM;

Ly — mmvHa KoxXyxa MeXny (naHumamMu, Mm;

D" — cm. Bl wmm 3.1.6;

Ey — Momyiib IIpoIOJIbHOT YIIPYTOCTH MaTepuajia o0evaiiku KOoXyxa,
MIla;
— (pakTHUeCKasT TONIMIMHA CTCHKU O0CYAMKN KOXYyXa, MM;
[FK] — JIOIIyCKaeMOe OCeBOe CXMMarollee ycuiue, H:

()= [/ (Pl 1)) 5331

[F ]HK — JIOIYCKAaeMOE OCEBOE CXMMAIONIEe YCWIUE M3 YCIIOBUSA
npoyHoctu, H:
— BH A . _
[Flie = ®(PF —¢)- (s —¢)-[o]y ; (5.3.3-2)
[F ]EK — JIOIIyCKaeMoe OCeBOE CXMMAIOIIee YCWIMe B IIpelesiax yII-

PYTOCTH U3 yesioBusi yetoitumBocti, H:
[F]EK = mln{[F]EKl; [F]EKQ};
[F ]EK1 — JIOTIIYCKaeMOE OCEBOE CXMMAIONIEe YCWIME B IIpelesiax yIi-

PYTOCTH U3 YCJIOBUI MECTHOM ycTouuBocTU, H:

[Flig, = 31010 E D™ [100(5K —c)/DI';“T’5 /(nKy By ); (53.3-3)

Ay — KO2(h(UIMENT 3a11aca YCTOMUUBOCTH 00eUaiiki KOXyXa;
B,y — xoappuuent:

By = mm{l 0; 9,45( D" /Ly )| D /100 (s < ],

[F]x, — MouycKaeMoe oceBoe CXMMAIONICE YCHIUE B IIPEIEaX YiI-

PYTOCTU U3 YCJOBUS 00Iel ycroituuBoctu 110 gopmyne, H:
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2
[Flx, = n(DI'éH +5g —c) (sg —¢) Ex (m/Ag) /nKy ;
Ax — mnapametp rubkoctd: Ag = 2,83/, / (Dl'zH +5g —c);
L., — TIpUBEIEHHAsI PACICTHAS IUVIMHA, MM, OLIPEJICISICTCS ¢ IIOMOIIBIO
Tabu. 2.5.1.

B cnyyae, xorna LK/DI'EH <10, MOXHO IIPUHUMATD [F]EK = [F]EKI.

5.3.4 Obeuaiika, HarpyXeHHas U3rMOAIONIMM MOMEHTOM.
TommmHa SII(’ CTCHKU 0o0eyaiiki, HarpyXeHHO# M3ru0aionmmM MOMEH-

TOM, HC OIIPCACIIACTCA, HO IIpU JEHWCTBUM OCCBOTO CXUMAIOIIETO YCUIINA
IIPOBCPACTCSA BBIIIOJIHCHUC YCJIOBUA JOIIYCTUMOCTHU

My <[My]. (534
rae My — MoMeHT, usrubaoniuii ooevaiiky, H-Mm;
[MK] — JIOIlyCKaeMBblii MOMEHT, u3rubalonmii odevaiiky, H-mm:

[ = [t/ (1)

[My ], — nomyckaembiii M3rMGAIONIMIE MOMEHT W3 YCIOBHS POMHO-
cti, H-MmM:

[Mx Iy = 025D [Fliy 5

[My ], — nomyckaembiii M3ruGAIONIMii MOMEHT M3 YCIOBHS YCTOl-
YUBOCTH B TIpefieniax yupyroctu, H-mm:

[MK]E - DEH[F]EK1/3’5;

[F]HK, [F]EK1 — oM. popmynbr  (5.3.3-2) u (5.3.3-3) coOTBEeTCTBCH-

HO.

Ecnu Ha obGewaifky NmeiicTBYeT OceBOe pacTsATUBAIOINIEe YCWIUE, TO JIJIST
BBITIOJIHEHM S IIPOBepKU 110 hopmyne (5.3.4) momyckaeMblii U3ruOaIonImit
MOMEHT olleHuBaeTcs 1o (popmyne, H-mMm:

[My] = 0.25D8" [F]:
tme [Fg] — em. dopmyny (5.3.3-1).
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5.3.5 O6euyaiika KoxXyxa HarpyXeHa COBMECTHBIM JCHICTBUEM JaBJie-
HUSI, OCEBOM CWJIBI, U3TUOAIONIECTO MOMEHTA.

B stoM ciydae obeuaiika koxyxa coriacHo 'OCT 14249 wiu I'OCT
P 52857.6 11poBepsieTcsl Ha YCTOIUMBOCTD € IIOMOIIBIO YPaBHEHUSI

PMT/[P]MT +FK/[FK]+MK/[MK] <L0.

O603HaueHusa cM. 5.3.1 — 5.3.4.
DTa IpoBepKa HACTOSIIIUM PYKOBOJCTBOM HE IIpeTycMaTpUBacTCSI.

5.4 TIpoBepka MPOYHOCTH M YCTOMYMBOCTH 00EYANKH KOXyXa,
He MOJKPeILIEHHOI KOJbIAMA JKeCTKOCTH

5.4.1 [loMuMoO BBIYUCICHMIA, YKa3aHHBIX B 5.3, HEOOXOIMMO IIpOBE-
PUMTh CTATMYECKYIO IIPOYHOCTh 00eYalKi KOXyXa B MECTE IIPMCOCTIHE-
HUS ee K TpyOHOIl pemreTrke. /i1 IIpovyHOIT 0OeUaiiKM KOXyXa JOJDKHO
BBITIOJTHSITECS YCIOBUE

Opy S 1,3[(‘5]K ,

e oy, — cM. hopmyny (5.2-1);

[G]K — oM. popmyiy (5.3.1-2).

B ciyuae, xorma Peunoit Peructp motpedyeT IpeaocTaBICcHUS pacucTa
Ha MAaJOUMKIOBYIO YCTAJIOCTHYIO IIPOYHOCTh, BBIIIOJHECHHOTO IIO
T'OCT 14249 unu IT'OCT P 52857.6, 11pu IpoBepKe CACAyeT IPUHUMATD

AG, = Gy +Oyy s Ao, = Opmg +OUg Ac; =0

Opix> Ouxs OMgs» Cup — CM. 5.2;

ks, — cm. 3.1.5.

5.4.2 B cnydae, xorja Ha obevaiiky KoxXyxa JeHCTBYET oceBasi CXU-

MaloIas Cuia, CJCIyeT BBIIIOJHUTH IIPOBEPKY oOevaiiKu KOXyXa Ha yc-
TOINYUBOCTb.

Vcnoeue ycTORYMBOCTH MMEET BUT
BH
|FK |/|:TC (DK +5g )sKJ < @k [G]K

e Qg — K03 UIUEHT YMEHBIIEHUS JIOIIyCKAEMOTO HAIIPSDKEHUSI TIPH
IIPOJTOJIBHOM M3TUOE:

Pg = 1/,/1+x4 ;



50 Pyxoeodcmeo P.037-2010 ¢ usmenenuem Ne 1

Ax — KOO(PUIUEHT:

M = 130 [0l [Bx (D& +5¢).-

OcTtanpHble 0003HaYeHUs cM. 5.3 u 5.4.

5.5 IlpoBepkn, BbIMOHAEMbIE B OTHOIECHHH 00cYAiKH KOXKyXa,
NOJKPEILICHHOM KOJIbIAMH KECTKOCTH

5.5.1 OmpenenieHue pa3sMepOB KOJICIL XCCTKOCTH.

IIpu mpoBepke Ha TPOYHOCTH OOGCUANKM KOXyXa, HMOTKPEIUICHHOM
KOJIBIAMU XECTKOCTM U HArpyXXeHHOII BHYTpEHHUM W30BITOYHBIM IaB-
JICHUEM, OIpPENeISIoT 3HaueHue Koabduimenra K,, H/mm:

K, = |:pMT (DI'EH +5g —c)]/{Z(pp [o], (5 —c)}—l,

INI€ Pyt — CM. IKCIUIMKaluo K popmyse (B1-7);

D — cm. Bl wim 3.1.6;

Sg — TOJIIIMHA CTCHKU 00eYaifki KoXyXa, MM;

(¢, — CM. SKCIUMKaLMIo K hopmyne (2.2.1);

[G]K — CM. 9KcIUIMKaImio K dopmyne (5.3.1-2).

Koapdbumment K, mokassBaer (mpu K, > 1), KaKyio JOJIO HArpy3Ku
JTOJIXHBI IIPUHATH Ha ceOs KoJblia XecTkocT. IToatomy, ecmm K, <0, a

JIaBJICHUE BHYTPU OO€UaiKM He IIpEeBHINIAET JOIycTUMoe (cM. 5.5.2), 1o
TOAKpETUieHWE 00eYaifKil KOJIbLIAMU XECTKOCTH He TpeOyeTcs.

Ecmm 0 < K < (Z(pT / Py —1) , TO PacCTOSIHME MEXIy 00pallie HHBIMU

JIPYT K JPYTy IIOCKOCTSMM OCHOBAHMIA JBYX COCCTHMX KOJICI[ XECTKO-
CTU CJIEyeT PACCIUTHIBATE 110 (hopMyJie:

b, < \/DI';H (sc —¢)- [ 2/ Ko~ (0p fr)- (14K, ]
rae (pr — cM. 5.3.2.
[Mnomany A4, TOIEPEeYHOTO CEeYeHUs KOJbIA XKECTKOCTU IIPU

0<K,< (2(pT /(pp—l) JNOJDKHAa OBITHh HE MEHEE PACCYMTAHHON II0
dbopMyIIe, MM

Ay =l (5 =) K ([0] @)/ ([0 ) -
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rae L — paccrogHue 10 oOpasylonieil o6eqaifkii MeXITy OCCBBIMU JIM-
HMUSIMU COCEJTHUX KOJIEI XXKECTKOCTU, MM;

[cs]mK — JIOTIyCKAaeMO€ HAIIpSDKCHME MaTepuajia KOJIbLIA XKECTKOCTH,
MIla;

Pex — KOIDOUIMEHT IIPOYHOCTH KOJIBLIEBOTO CBAPHOTO IIBA KOJIbIIA
KECTKOCTH, OTIpeJIe/IsIeTCs 10 JaHHBIM Tabul. 5.3.2.
Ecnu g > (2(PT /(p _1), TO TOJINMHY CTEHKU OOCYaiKu ClienyeT
® = P

YBEJIMYUTH 10 TAKOTO 3HAYEHUS, YTOOB BBIIOMHAIOCH YCIOBHUE
0<K, < (2(pT/(pp —1)-

5.5.2 OmpejiesieHue IOIIYCKAEMOTO BHYTPEHHETO M3OBITOYHOTO JaBJic-
HUSL.
JolryckaeMoe BHYTpeHHEe M30BITOYHOE ITaBJICHUE [ PMT] JIOJIKHO

VIIOBJIETBOPATH ycsioBuio, MIla:
(] = min{{2]; [ ],
e [ p]l — JIOIlycKaeMoe BHYTpeHHee U30BITOYHOE JaBJICHWE, OIIpese-

JISIEeMO€ U3 YCJIOBUSI IIPOYHOCTH Beeil obevaiiku, MIIa:

[p]l = {2[6]1( Pp (SK _c)+2(AK)K/IK)K) ’ [G]K)K Prx }/[ K +(SK _C):| 5
[ p]2 — JOIIYCKacMOC BHYTPCHHCC M30BITOUYHOE JAaBJICHUC, OIIPCIC-

JIsieMOe M3 YCJIOBMIT TIPOYHOCTM OOCYAiiKM MCXKIY JBYMS COCCIHMMM
KoJabllaMu XecTkocTu, MIla:

) - o on o[- (02) (1500 )
A, — xoobduuyent: A = b, / D¢ (sg —¢)

n

6 ITIPOBEPKA ITPOYHOCTU KAMEP (KPBIIIEK)

6.1 Pacuer Ha IpogHOCTh KaMep (KPHIIIEK), ¢ IIOMOIIBIO KOTOPHIX Op-
TaHU3YeTCS JBUXKEHUE TCIUVIOHOCUTENS B TPyOax, CBOAUTCS, B OCHOBHOM,
K pacdeTy JTHMII 3THMX KaMep (Kpblliek). B cooTBeTCTBUM € MHOTOYUC-
JICHHBIMU 9KCIICPUMEHTAJIbHBIMU TIOATBEPXACHUSIMU IIPUHATO, YTO €CIIA
JHMINA YAOBJCTBOPSIOT YCIOBUSIM IIPOBEPKU HAa IIPOYHOCTh, TO U OOKO-
BbIE CTCHKU KaMep (KpBIIICK) TaKXe YIOBJICTBOPSIOT 9TUM YCIIOBUSIM.
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[IpoyHOCTHBIE XapaKTCPUCTUKU (DJAHIIEB YYMTHIBAIOTCS IIPU pacueTe
rokasaTesieif XeCTKOCTU KOHCTPYKIIUH.

6.2 B HacrosimieM pYKOBOJACTBE pacCMATPUBAIOTCS JHUINA KaMep
(KpBIIIEK) TOJBKO TOH (POpMBI, KOTOpasi CBOMCTBEHHA KOHCTPYKIMSIM
CYIOBBIX TCIUIOOOMCHHBIX aIlllapaToB.

6.3 O0s13aTCIBHBIMU SIBJISIIOTCS CHICAYIOIINE IIPOBEPKM:

.1 TpeOyeMoif TOJMIMIMHLI CTCHKM JTHMINA, COIOCTABISICMOI ¢ pacueT-
HBIM 3HAYCHUECM OTOMH TOJIIUHLI, OIPEACASICMBIM B COOTBETCTBMM C
dbopmynoit (6.4-1) s BHIIYKIBIX DIYXWX THWI BHIIYKIOW (DOPMBI, B
COOTBETCTBUM C (hopMynoit (6.4-2) Jijist THUIL BBIIIYKJIOH (GOpMH ¢ 11aT-
pyoxaMu (IITyllepaMHu), B COOTBCTCTBUU ¢ opMyoii (6.6) mis Tapeiib-
YaTBhIX JHUII, B COOTBETCTBUU C 6.7 IS IUIOCKUX TJIYXMX JHMII M ILIO-
CKUX JHMII c uaTpyOkamu (0ObIYHas, HauOoJee paclpOCTpaHCHHAS
IIpOBEpKa);

.2 TpeOyeMOTO PacCTOSIHUSI MeXITy IIaTpyOKamMu (IITyliepaMu) IIOJI-
BOJAa M OTBOJA TEIJIOHOCHTENS /IS NTHUIN BBIIYKIOH (DOPMEL C IBYMS
naTpyOKaMH, COIIOCTABJIIEMOIl ¢ 3aJaHHBIM 3HAYCHHEM 3TOTO PaccTos-
HUS B COOTBETCTBUHU ¢ 6.4; pa3sMepoB HATPYOKOB (TONIIMHBI CTEHKHM W
BBICOTHI IIaTpyOKa) i IUIOCKMX MHUIN ¢ IIaTpyOKaMu (IITyIlEpaMM),
COIIOCTABJISIEMBIX C 3aJJaHHBIMM 3HAYCHUSIMU OTHUX Pa3MEPOB B COOTBET-
cTBUU ¢ 6.8; pagryca KpMBU3HBI TAPEIbYATOTO JHUINA, KOTOPBIA JOJKCH
He Oosiee yeM Ha 20 % IPEeBOCXOIUTH TUAMETP TapEIKU AHUINA, B COOT-
BETCTBUU C 6.6;

.3 TpeOyeMoii TONMIMHEI CTCHKM HaTpyOKa (IITyliepa), COIIOCTaBIsAC-
MOIl ¢ 3aJaHHBIM 3HAYCHUEM OTOH TOMIIMHBI, JUIA JHUIN BBIITYKIOH
(bopMEI ¢ maTpyOKaMU B COOTBETCTBUM ¢ (hopMmyJioii (6.5-1); TpedyeMoro
OTCTOSHMS OKPYXHOCTM pPa3MEIICHUS KPEIIEXKHBIX OTBEPCTHII OT IHa-
MeTpa TapeJIKM JHUINA, KOTOPOC IOKHO OBITH He 0oJice ABYX TOJIIIMH
ITHUIIA, B COOTBETCTBUU C 6.6;

.4 TpebyeMoit BBICOTHI IaTpyOKa (IITYyIIepa), COIIOCTABJISIeMOIl ¢ 3a-
JTaHHBIM 3HAY€HMEM 3TOI BBICOTHI, JJISI THUII BBHIIIYKJIOH (DOPMEI ¢ TIaT-
PyOKaMu B COOTBETCTBUU ¢ opmyioit (6.5-2).

Vka3zaHHbie B .1 — .4 IPOBEPKU TOJIKHBI OBITh BHIIIOJHEHBI KaK B OT-
HOIICHMM ITHUIT KaMmephl (KpeImiku) 1 (Ha HeEit pasMmelleH HTaTpydoxk
TOJIBOJIA TEIUIOHOCUTEISI, IIMPKY/IMPYIOIIETO B TpyDax), TaK M JTHUII Ka-
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MEpHBI (KPBIIIKK) 2, YCTAHOBJICHHOM C IIPOTUBOTIONIOKHONU CTOPOHBI TETI-
JI0OOMEHHOTO alllapaTa II0 OTHOIIEHMIO K KaMepe (KphIike) 1.

Kaxmast KpbIllIka CUMTACTCSI YHOBICTBOPSIONICH YCJIOBUSM IIPOYHO-
CTM, €CIM BCE IIPUMCHMMBIC K HEHl TIPOBEPKU JaIM ITOJIOXUTEIbHBII
pe3yabTar.

6.4 Pacuer  TOJILMHBI 20,1 Daon > Dy yiampkcP 20,1 Qfﬂu
JTHWIIL BBIITYKJION OJUIMII- ey
TUYECKOM WJIM KOpoOKO- 2
Bolt hopmel (puc. 6.4).

TonmmHa Sgp CTEHOK e
BBIIIYKJIBIX IIAIKUX JTHMIIL b
M JHUII C BBIpE3aMU,
IIOIBEPraloIuXCcsl  BHYT- Puc. 6.4

pPeHHEMY WJIM HapyXHOMY

JaBJICHUIO, IIPpH

By [ Dy 20,18, (sgp —cp )/ Dy 20,0025, R, <D, r=0,1D,
Ha OBITh HE MEHEE OIIpeJiesisieMOll 10 caenylomumM GopMysiaM, MM:

1L IIYXUX JTHMII
5Bp = Dy i3/ (40Tkp @, ) + cp s (6.4-1)

JUISL THUII, B KOTOPBIX YCTAHOBJICHBI IATpyOKW (IITYLIEpHI) IIOABOIA
WIM OTBOJA TEIIOHOCUTEJISI, IIMPKYIMPYIOIIETO B Tpydax,

Sgp = DBJHPR/(4[C]KP Pa +PR) +Ckps (6.4-2)
ri¢ Dyy — HapyXHBINH TUaMETp ITHUIIA, MM;

Pr — pacueTHoe OdaBlieHuE (aBieHuUe BHYTpu Kamepsl), MIla;

y — Ko3dPuLMeHT GOPMBI, 3aBUCSIIMI OT OTHOIICHUSI BHICOTHI
OHUINA A, K HapyXHOMY ouametpy D,, U OT xapakTepa ocljiabiie-
Hug gHuma. Jig rayxux gHui (6e3 BBIPE3OB) IpU /i, /DMH =0,2
y =29, npu h,/D
OBITh TIpUMEHEeHa W ISl THUILN C YKpeIieHHbIMU BbIpe3aMu (C

MpWBapeHHBIMU K THUINAM TaTpyOKaMu TONBOAA W/WIM OTBOJA
TeTioHocuTene) npu #, /D, =02 y = 2,4, pu h, /D, =0,25

pil

Deon -~

JTOJIX-

=0,25 y = 2,0. ®opmyna (6.4-1) moxer

BIH

y = 1,8. B aToM ciiyyae 3HauUeHUE Syp, pacCUUTaHHOE O GopMyJie
(6.4-1), comocTaBisieTcsi CO 3HAYeHUWEM Sgp, PACCUMTAHHBIM TIO
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dopmyne (6.4-2), u poBepKa TONIIUHBI THUINA BBITIOIHSIETCS JJIsT
TOTO PaCCUYUTAHHOTO 3HAYEHUS TOJIIIUHBI, KOTOPOe OOJIbIIIE;

(¢, — CM. SKCIDIMKAIMIO K popmyrnie (2.2.1);

R, — HaubonbIMit paguyc KpUBU3HEIL,

@s — KO3 OUIMEHT MPOYHOCTU YKPETUIsIeMO CTEHKM, OCJad-
JIEHHOI BBIpE30M, OIIpeleisieMblii B 3aBUCUMOCTH OT Oe3pa3mMep-
HOTO TMapaMeTpa

z=D™ / Dy (sgp — xp) (6.4-3)

maTp

C IIOMOIIbIO YpaBHCHMU A

© 5 =0,99999 - 0,64495496 7 +0,38256807 71> — 0,097418225 7 +

+0,010042817 7>,

D — BHyTpeHHMIT TMaMeTp OOJBIIEro ImaTpyoka (IITyliepa) ITOJ-
maTp

BOJA WIM OTBOJA TCIIOHOCUTEIIS,
cxp — TIpuOaBKa K pacyeTHON TOJIIMHE THUINA KaMepbl (KPBIIIKU),
MM.

it p
ITpoBepkoil JOMKHO OBITh YCTAHOBJIEHO, YTO YCIOBUE Syp < Sgp BbI-

TIOJTHSIETCSI.

I[ToMumo aTOTO, TIpPOBEpKa JOJIKHA IOATBEPIUTH, YTO PACCTOSIHUE
MEXIy BbIpe3aMU IIOJi aTpyOKM (IITYLICPbl) HE MEHEE HAUMCHBIIIETO U3
IHAMETPOB BEIPE30B (CM. puc. 6.4).

6.5 Pacuer TpeOyeMOii TOJIIMHBI CTCHKM IIaTpyOKOB (IITYLIEPOB) U MX
BBICOTHI JIJISI JTHUIIL BHIITYKJIOH (DOPMBI.

PacueTHast ToNIIMHA CTEHKM IATpyOKa (IITyllepa) OIIPEHCIISIETCS C
IIOMOIIIBIO CJICHYIONICH 3aBUCUMOCTH:

sganKP =Ya (SKP _CKP)+CKP 5 (6.5-1)
LHC Sgp, Cxp — CM. 60.4;

¥a — KO3 GUIUEHT, OIIpe/ie/isIeMBbIif ¢ TIOMOIIBIO AIIITPOKCUMATIMM:

ya = 0,068122288-+0,64965159 7 +1,6289637 x—0,053601163 7> +
+0,19506837 x2 — 0,010771264 7 x+0,0019261032 2> +
+0,16813482 x> +0,076087445 7 x* +0,0080427193 7%x,
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rme x=log ((pf), z — cM. hopmyiy 6.4.3.

[IpoBepkoif NOMXHO OBITH YCTAHOBJIEHO, YTO PACYETHOE 3HAYCHME
TOJIIMHBI CTEHKM TAaTpyOKa (IITyllepa) MEHbIIIE WX PaBHO 3aJaHHOMY
(baxTUuecKOMY) 3HAYEHUIO STOM TOJIIIMHEIL.

Pacuetrnas BpicoTa maTpyOKa (IITyliepa) OIIpEAEISeTCS C IIOMOIIBIO
caenytonicit Gopmynbr:

hlganKP = J(max (Dlna'rp ’ D2na'rp) - 2srxanKP) ) (SKP —Ckp ) > (6.5-2)

ta¢ Dy Dygar, — JMAMETp BBIPE3a ITIOJ, IEPBBIA M BTOPO# maTtpyOboK
(IITY1LIEp) COOTBETCTBEHHO B JTHUIIEC KaMePbl (KPBIIIIKK), MM;

Syarpxp — TOJIMIMHA CTEHKU IATpyOKa (MEHbBINAs TOJMIIWHA CTCHKU U3
COIIOCTABJISIEMBIX TOJHIIMH IIEPBOrO U BTOPOTO IIAaTpyOKa), MM;

Skp, Cxp — CM. 0.4,

IIpoBepkoit JOJIKHO OBITH YCTAHOBJIEHO, YTO PacyE€THOE 3HAYCHMUC
BBICOTBI TIAaTpyOKa (IUTYyIIC-
pa) MeEHBINC WIM PaBHO 3a-
JaHHoMY  ((pakTHIeCKOMY)
3HAYCHMIO 3TOIl BBICOTHI.

[y

6.6 PacueT TOJIIMHBI é@“
CTEHKM TapeIbyaToro JIHU- % Q 77
ma (puc. 6.6). ! g

Tpedyemast TONIIIMHA -
CTEHKU TApeIBIaTOTO JIHU- Puc. 6.6

1A PacCUMTHIBACTCS  IIO
clenylomnieit popmyiie:
sgp =3Dpg [[Slkp + cxp » (6.6)

e D — nuaMeTp TapeiKu JHUINA, U3SMEPEHHBIH CO CTOPOHBI BHYTPEH-
HEH IIOBEPXHOCTU, MM;

Prs [Olgps cxgp — M. 6.4.

i P
HpOBepKOI/I JIOJIKHO OBITh YCTAaHOBJICHO, 9TO YCJIOBUC Syp < Sgp BBI-

noaHsgeTcs. [loMmuMo sToro, IpoBepKa JOJ/DKHA ITOATBEPIUTH, UTO pajy-
yC KPUBU3HBI R, He Ipesbimaet 1,2D, a pacctostaue / (cM. puc. 6.6)
HE TIPEBBIIIAET 2Skp.
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6.7 Pacyer TOMIMHEI CTEHKU ILIO- k=030

CKux JgHuII (puc. 6.7).
Tpebyemas  ToymmHa
IUIOCKOTO JTHUINA PAaCCUMTHIBACTCS

o popMmyne:

SKp :kkoDc\/pR/((PKP[G]KP) TCgp s
(6.7-1)

e k — KO3(pOUIIMECHT, YIUTHI-

CTCHKHN

BAIONIUIT KOHCTPYKIIUIO JTHHUINA WX
KPBHIIIKU. 3HaY€HUS 2TOr0 KO3(GUIMEHTa B 3aBUCMMOCTU OT KOHCT-
PYKIIMHI JHWINA WIK KPBIIIKY IIPUBCACHB B Tabm. 6.7;

Puc. 6.7

Tabauna 6.7
DCRU3 COCTUHECHU VeioBuS 3aKpEIICHUS k
& 2
oy
% a>17s
4 - ‘ D.-D 0,53
"~ D
7 a>0,85s
“ e /‘ D,=D 0,50
D
B _
1 2% 20,5 0,45
\Z ; i
:/W AT
Y -
3 D L S7¢ 20,5 D.=D 0,41
N s —c
(=9
@ 2 <05 0,41
5, —¢C
AAAAASTIIY, L
-t S s—c¢
D 20,5 D, =D 0,38
Sl - C
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IIpogonxenue Tabua. 6.7

DCKU3 COCTTHEHUS YeitoBUS 3aRpeIUICHIS k
iy
7
N8 D, =D 0,45
N D
D
6‘ (=
o
Pk Sl I 7 a>0,85s
NS D, =D 0,50
N D
N
&
i
i u D, =D 0,41
D
ey |
& s—c¢
o <0,5 0,41
GAIAI A, S5 —¢
0,38
CM.
yciI0-
BUSI
3aKpe-
TUICHUST
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OkoHuaHnue Tadmx. 6.7

DCKU3 COeTMHCHUS VeoBrS 3aKpeIlICHIS k
=~ <05 0,41
s —¢
7 >0,5 D, =D 0.38
s —¢
D =D 0,40
:i { D, = Dy 0,41
Doy

k, — KoopduimeHT ocnabicHUs JHUIA BhIPE3aMU:
JUISL TIIyXUX THUIIL U KPBIIIeK k, = 1;
JUIST THWII ¥ KPBIIICK ¢ OTHUM ITaTPyOKOM

2
ko :\/1+DnaT1)/Dc +(Dnan/Dc) ;
JUISL JTHUIIL M KPBIIIEK C JIByMs aTpyOKaMu

k, —\/[1_ (Dman/Dc )3 - (DQHan/Dc)3:|/(1 - DlHan/Dc - Dznan/Dc) ;

D, — pacueTHplil AMaMeTp, 3aBUCUT OT KOHCTPYKIIMM CTCHKHU (CM.

Tabs. 6.7), MM;
Pxp — KOIDOUIIMEHT TIPOYHOCTH CBAPHBIX COCTMHEHWIT JHUINA UV

KPLIIITKH;
Pro [Olgps cxp — M. 6.4;
Dlr{a'rpw DZrm-rp — CM. 65
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it p
[TpoBepKoii JIODKHO OBITH YCTAHOBJEHO, YTO YCIOBUE Sgp < Sgp BBI-

TIOTHSICTCSI.
6.8 [IpoBepka pasMepoB YKPEIUISIONIUX 3JICMCHTOB ITaTPYOKOB (ILTY-
1IEPOB).
PasMepsl yKpeIUisiionux 3J1€MEHTOB HaTpyOKOB (IIITYIIEPOB) JOJIKHBI
YIOBJIETBOPSITH YCIOBUIO:

snanKP |:(hnanKP/SKP)2 -0, 65:| 20, 65 [max (Dlnan’ DQnan) _2sna'erP:|_ L 4SKP :

O06o3HaYeHud cM. 6.5.

7 IIPOBEPKA ITPOYHOCTHU BJEMEHTOB IINIACTUHYATBIX
TEIIJIOOBMEHHBIX AIITIAPATOB

7.1 IlacTUHYATBIE TEIUIOOOMEHHBIC alTIapaThl IIPAKTMYECKU HE MC-
TIONB3YIOTCSI Ha CyJlaX BHYTPEHHETO M CMEIIAHHOTO (peka-Mope) IUiaBa-
HUS BCJCACTBUE WU30BITOYHOCTH II€PEIABACMBIX TCILIOBBIX IIOTOKOB M
TPYTHOCTU UX OUUCTKU.

B cnyyae mpuMeHEHUS TaKUMX TEIUIOOOMEHHBIX allllapaToB, BXOSAIIMX
B HOMEHKJIATYpY OOBEKTOB TEXHUYECKOTO HAOIIONCHUS, OCYIIECTBIIsIC-
Moro PeunsiM Peructpom, NOIycKaeTcs BBITIOJHSTH pacdeT Ha IIpOY-
HOCTh IIJIACTUHYATHIX TEIIOOOMEHHBIX allIapaToB B cOOTBETCTBUM ¢ PJI
26-01-86-88 «AmmapaTsl TeIUI00OOMEHHbIE IUIACTUHYATHIE. MeToJL pacue-
Ta Ha IIPOYHOCTh M T€PMETUYHOCTb» WIM BBIIIOJIHSATh PACUET DJICMCHTOB
9TUX AIlIapaToB Ha IIPOYHOCTh METOJOM KOHEUYHBIX 3JICMECHTOB C IIOMO-
w0 cepTuduiupoBaHHBIX coBpeMeHHBIX CAD/CAM/CAE cucteM.
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HIPHIIOXEHUE A
(cnpasouroe)

INEPEYEHb UCXOJHBIX JAHHBIX /I PACYETA
KOXYXOTPYBHBIX TEIIJIOOBMEHHBIX AITITAPATOB
HA ITPOYHOCTb

Taonuma Al
O0mue HexoaHbie JAHHLIE
0O603Ha- Emaruin
HaumenoBaHue mapameTpa H3Mepe-
yeHKe
HIES
TemmepaTypHbie YCJIOBHS
1. TemnepaTypa TeILIOHOCHUTEISI B MEXTPYOHOM IIPOCTPaH- t °C
CTBE Ha BXOJI¢ B TEILIOOOMEHHLIM ammapar
2. TeMItepaTypa TEILIOHOCHUTEISI B MEXTPYOHOM IPOCTPaH- t °C
CTBE Ha BBIXOJIE U3 TEIUIOOOMEHHOTO ammapara
3. TemmepaTypa TCILIOHOCHUTEI, ITUPKYIAPYIOIIETO B TPY- t, °C
0ax, Ha BXOJie B TEIUIOOOMEHHDIM anmapar
4. TemniepaTypa TCILIOHOCHUTEISI, ITUPKYIHUPYIOIIETO B TPY- 14 °C
0ax, Ha BBIXOJIe M3 TEIUIOOOMEHHOTO aIiapara
5. 3ravenue KoadbuIMeHTa TEITIOOTIAYM B MEXTPYOHOM o, |Br/(MK)
TMPOCTPAHCTBE
6. 3HaueHue KoadUIMEHTa TEILIOOTIAYN B Tpybax Oy Br/(M*K)
7. 3HaYeHne TeMITepaTyphl CTEHKU TPYObI B OCOOBIX CIIydasix t °C
(cTeHKHM TPYOBI CIOXHOU (HhOPMBI, TOJIIVHA CTCHKU TPYOhI
ooree 1,5 mm). Ecim ocoOriii ciryuail He aKTyajIeH, BBOIUTE
HOIIb
8. TemrepaTypa OKpyXaloIlero Bo3nyxa B YCIOBUSIX KC- L °C
TUTyaTaITin
(9 0,
9. CpenHsist TeMIiepaTypa CTEHKM O0eJYaliKi KOXyXa B DKC- X ep C
TUTYaTaITMOHHOM PEXTME
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OkoHuyaHue Tadim. Al

Emuautist
0O603Ha-
Haumenosarwe nmapamerpa u3Mepe-
Jenwe
HILST
JlaBjieHre B MOJOCTAX TEILIOOOMEHHOTO anmapaTa
1. (10) TaBnenue TEILIOHOCHTENS B MEXTPYOHOM IPOCTPaH- | Py MIla
CTBE
2. (11) JlapirleHue TEIDIOHOCUTEIIS B TpyOax Pr MlIla
3. (12) PacuerHOe HmaBileHUE, JISI TPYOHBIX PEIETOK paBHOE PR Mlla
MaKCHUMAaJIEHO BO3MOXHOMY TiepeTiaay JaBJIeHUH, TeicT-
BYIOIIIX Ha TPYOHYIO PEICTKY

(13) Hampasaenne pacyera:

OTHENBLHBIA pacdeT TpyO, TPYOHBIX PeIleTOK, KOXyXa WIN — —
IOJTHBIA pacyeT TeILIOOOMEHHOIO anmapaTa Ha MPOYHOCTE;
OT/IETILHBIA pacueT IeperopoioK B IOJNOCTH KaMmep (KphI- — —
IeK) Ha IPOYHOCTE;
OTIEIBHBIA pacdeT MHUII KaMep (KPBIeK) Ha MPOYHOCTh — —

IIpuMmeuanue. Ilo3 (13) HeoGxommMa 11t O6ECIIEUEHUST COOTBETCTBUS
BBOJIy MCXOJHBIX JAHHBIX B KOMILIOTEPHOM IpMiIoxXeHuu Peunoro Permctpa.

Tabnuma A2
IIpn3HaKH M XapaKTepHCTHKH KECTKOCTH KOHCTPYKIHH

0O60- | Enmemiipt
HaumenoBanwe napamerpa 3Ha- | U3Mepe-
YeHue HUA

ITpusnaku

14. Bun pacuera: — —
OTHEIBHBIA pacueT Tpyd Ha MPOYHOCTD; — —
OTNEIBHBIN pacdeT TPYOHBIX PereTOK Ha IMPOYHOCT; — —

OTNEJIBPHBIN pacdeT MEPeroposiok B MOJMOCTA KamMep (KPBIIIEeK) [ — —
Ha MIPOYHOCTE;
OTJIENBHEIM pacueT KoXyXa Ha MPOYHOCTB; — —
OTNEJIBHBIA pacdeT Kamep (KpPhINeK) Ha MPOYHOCTD; — —
pacdeT BcexX 3IEMEHTOB KOXYXOTPYOHOIO TeINIOOOMEHHOI'O — —
anmapara Ha IPOIHOCTh
15. KoHCcTpyKTHBHAS 0COOEHHOCTh KOMIICHCAIIMHI TEMIIepa- — —
TYPHOTO YIIIIMHEHUS TPYO:
HETIO/IBVXHbBIE TPYOHEIE PEIIeTKM, KOMIICHCATOPA WIKM pac- — —
IMpHUTEJsT Ha KoXyxe HeT = 0,
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IIpogonxenme Tabdbm. A2

0O60- | Enunuiipt
HaumernoBanue napamerpa 3Ha- | uU3Mepe-
YeHUe HUS

HETOJIBIDKHBIE TPYOHBIE PeIIeTKH, €CTh KOMIIEHCATOp Ha KO- | — —
KyXC;
HEIIOJIBIDKHBIE TPYOHBIE PEIICTKH, €CTh PACIIMPUATENIL HA KO- | — —
KyXC;
HEITOJIBIDKHBIE TPYOHBIE PEIETKY, €CTh KOMIIEHCATOp Ha — —
pacIIMpHUTeIe KOXyXa;
MOJIBIDKHAS TPYOHas peIleTKa, CKOJB3AIIas 10 YIDIOTHSHUID | — —
B KOXYX€E;
IOJBIXHAas1 TPYOHas pelreTkKa ¢ CMIhGQOHHBIM PaCIIUPUTEIEM | — —
Ha TpyOe OTBOJia TEILNIOHOCUTEIISI;
MOJBHXHAs TPYOHas pelleTKa, CKOJB3AINas 10 HalpaBiIsTio- — —
MM KOXYyXa, C 3aKpeIUICHHOIN Ha HEU IIyXOu KaMepou

(KpBIIKOIT);

BTOpOM TpyOHOM peliieTku HeT (anmapart ¢ U-oGpasHbIMU — —
TpyOamMu)

XapakTepHCTHKH KECTKOCTH KOHCTPYKIHH

16. IlpubaBka K pacueTHOM TONIIMHE CTEHKU KOMIleHcaTopa | ¢, . MM
TEMIICPATYPHBIX PACIIMPCHUM

17. Hap;UOKHI)H?I JIUAMETP KOMIIEHCATOPA TEMIIEPaTyPHbIX pac- | g MM
IIMPCHUI Ha KOXYyXe

18. BAEyTpeHAMH AraMeTp KOMIICHCATOPA TEMIICpaTypPHbBIX d= MM
pACIIMPEHUI HA KOXyXe

19. BayTpeHHWIT TraMeTp MOJIOCTH KaMephl (KPBINIKK), CTEH- o MM
Ka (obeyaiika) KOTOpOU NpHBapeHa WM BBIIOJHECHA 3a0/THO C
draHNeM KaMeph! (KPHITIK)

20. TommumHa Tapeaku ¢aHIla KoXyxa hy MM
21. Tommmaa Tapenku (raHIa U KaMephl (KPBITIKY) hy MM
22. Paqmyc BOJHBI (JIMH3bI) KOMIIEHCATOPA CO CTOPOHBI BHYT- | r, MM
pEHHEN IOBEPXHOCTHU

23. OceBast XeCTKOCTh HOPMAaJIHU30BaHHOIO CHIIL(OHHOTO k H/mm

KOMIIeHcaTopa. Eciii KOHCTpyKIst criIbGOHHOIO KOMITCHCA-
TOpa OTIIMYAeTCsl OT HOPMAIN30BAHHOM!, CJie/lyeT BBOIUTh
HOJb

24. Yucno BoiH (JMH3) KoMreHcatopa. Ecim komnencatopa | n —
HET, BBOJUTH HOJb




Ilpunoxncernue A

63

IIpomonxenue Taba. A2

060- | Emuauis
HaumeHoBaHUe apameTpa 3Ha- | W3Mepe-

yeHue |  HUA
25. Monynb npoAoasHOM YIPYTOCTH MaTepuaia GhiaHIa Ko- E MlIla
Kyxa
26. Monynb npomoiabHoH YIIpyrocTu Matepraia dbaHia Ka- E, MIla
Mepbl (KPhITIKH)
27. HapyX#blii TuaMeTp TPYOHOU PEIICTKH WM y4acTKa aJie- | Dy, MM
MeHTa KoxXyxa ((iaHIia), IpuBapeHHOTO K TPYOHOU perreTke
28. HapyxHbIii fuameTp raHITa KaMephl (KPBIIIKY) Dy, MM
29. ®akTIdeCKast TOMIUHA CTEHKU KAMEpPhl (KPBIIIKHA) B MEC-| Sgp, MM
Te coeqHeHMs ¢ (DIAHIIEM KaMephl, OPUCOEIMHSIEMBIM K
TPYOHOI pellleTKe My GJIaHITy KOoXyxa
30. Yrox HakiI0Ha KOHMYECKUX 3JI€MEHTOB PaCIIMPUTENS K By rpaf.
OCH KOXyXa TEILIOOOMEHHOTO amilapara
31. @axTrdecKast TOJIIMHA CTCHKM KOMIICHCATOpa B conc MM
32. @axrudecKast TOIIIMHA CTEHKH PACIIUPUTENST HA KOXYXe 6pac MM
33. JImaMeTp pacmpuTe/IsI Ha KOXYyXe Dpac MM
34, JlauHa pacIIpyTeIs Ha KOXyXe lpac MM
35. TommuHBl WM MOJIYIN HPOAOILHOM YIPYTOCTH TPYOHBIX | — —
PEIICTOK OTIMJAIOTCS:
OTJIMYUI HET; — —
OTIINYIUSI €CTh — —
36. MakTUdecKas TOIMIMHA BTOPOH TPYOHOM pEIeTKH S5py MM
37. Monyib ynpyrocTa BTopo TpyOHOM pelIeTKH E,, MlIla
38. @akruyecKast TOIIIMHA CTEHKM KOXYyXa B MECTE COeUHE- Sg1 MM
HHSI KOXYXa ¢ TpyOHOU pelieTKoM min (aaHneM
39. Ectb 1 monepedyHbIie MePeropoJiKu B MEXTPYOHOM IIpO- — —
CTpaHCTBE:
TMOTEPEYHBIX MEPErOPOJIOK HET; — —
©CTh MOMEPEUHBIC IEPETOPOIKM B MEXTPYOHOM MPOCTPAaHCTBE [ — —
40. BayTpeHHUN TaMeTp TPYORI d MM
41. Hapyx#HbIl guaMeTp TpYyObl dr MM
42. Yucno tpyd nr —
43. Paboyas jiimHa TpyObl Ly MM
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IIpogonxenue tabdbin. A2

0O060- | Enuxuiret

HauMenosanve mapamerpa 3Ha- | U3Mepe-
JeHHe | HUA
44, MakTHyecKasl TOIIIMHA TPYOHOI PeIleTKH Sp MM
45. Paccrostaue MexXjly TPYOHOU pereTkod v OJMXHew K Helt |/ MM

HOMNEPEUYHOU IIePErOPOIKOU
46. PaccrostHpe Mexry oropamu Tpyo. Jig TeImiooOMeHHbIX | / MM
armaparoB ¢ TMOMEPEYHBIMY VIV BUHTOOOPa3HBIMY TEPEro-
pPOIKAMA B MEXTPYOHOM NMPOCTPAHCTBE PABHO PACCTOSIHUIO
MEXTy TIEPETOPOIKAMMY, JIJIsI TETUIOOOMEHHBIX alTaparoB 0e3
MOTIEPEeUYHBIX WM BUHTOOOPA3HBIX IEePEeropoiok B MEXTPYO-
HOM TIPOCTPAHCTBE PaBHO PACCTOSTHHMIO MEXTY TPYOHBIMU pe-
IIIeTKAMU

47. IuameTp oTBepCTUSI B TPYOHOI pellleTKe IO TPYOhI d, MM
48. Ilar Tpy® B TpyOHOM IyduKe, HAMMCHDIITHHI tp MM
49. PaccTosiHUE OT OCH KOXYXa JI0 OCHU HauboJiee yaJleHHOM a MM
TPYOBI

50. BayrpeHHUil quaMeTp obedaliky KoxXyxa D MM
51. DpdexTrBHBIT KoahOUITMEHT KOHIICHTPAITAN HAIIPSDKCHME ke —
52. Jluamerp OKPYXHOCTH, B KOTOPYIO BITUCAH TPYOHBIA MY4OK [ D, MM
53. MaxTryecKasl TOMIIMHA CTCHKM 00cUYalKM KOXyXa Sg MM

54. Marepwmain Tpy0 (yKazaTh MapKy Marepuaia) — —
55 Matepuai TpyOHBIX pelieToK (yKasaTh MapKy MaTepuaa) — —
56. Matepuan obeuaiiku 1 GIaHITEB KoXyxa (yKasaTh MapKy — —
Marepuaia)
57. Matepmaia THHII ¥ CTEHOK KaMep (KpbIIeK) (yKasaTh — —
MapKy MaTepHuaa)
58. Matepmaa KoMIeHcaTopa Koxyxa (yKa3aTh MapKy Mare- — —
pyaa)
59. Jlonyckaemoe HampsDKeHHe Juist TpyO IpY pacueTHOU TeM- | [Gl; Mlla
meparype, 3aaeTcs B 0coboM cirydae, Korfa MaTepral Tpyo
He yKa3aH B 1.7 HaCTOAIIEr0 pyKOBOJICTBA

60. Mouyib IpoHoJIbHON YIIPYIOCTH Marepuaia Tpy0, 3aiaeT- E;
¢s1 B 0co0OM cllydae, KoIla MaTepral Tpybd He yKazaH B 1.7
HACTOSIIIETO PYKOBOJICTRA
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OkoHYaHue Tada. A2

HaumenoBanue IrapaMeTpa

0O60-
3Ha-
YeHIe

Emuauinet
usMepe-
HUS

61. TepMmuueckuit KO3 PUITUEHT TUHEHHOIO PaCIIUPEHUSI
Marepmana TpyO, 3ayaeTcsi B 0cobOM ciydae, Korya MaTrepuan
TpyDd He yKaszaH B 1.7 HACTOSIIIEIO PYKOBOACTBA

62. JlommyckaeMoe HaIpsTKeHHe JIJIsT MaTepuaia TpyOHBIX pe-
IIETOK TIPY PAacYETHOM TeMITepaType, 3a/1aeTcsi B 0CO0OM CITy-
Jae, Koryia MaTepuall TPYOHBIX pellleToK He yKazaH B 1.7 Ha-
CTOSITIIETO PYKOBOJICTBA
63. Moayab IpofoabHOM YIPYIOCTH Marepraia TpyOHOH pe-
METKY, 3a7]aeTcsi B 0COOOM cirydae, KOrfla MaTepual TpyOHOH!
pEIeTKY He yKa3aH B 1.7 HaCTOSIIEro pyKOBOJICTRa
64. TepMmudeckuil KO3QPUITUEHT TUHEHHOIO PaCIIUPEHUSsI
Martepmanta obedaliki KoxXyxa, 3afaeTcs B ocoboM ciydae, Ko-
Iyla MaTepuai odeuaillk KoxXyxa He yKasaH B 1.7 HacTosIero
DPYKOBOJICTBa
65. JlonyckaeMoe HaIIpsIKCHHE MaTepraila CTCHKH 00eUaiiku
KOXyxa, 3aJTaeTcsl B 0cCODOM ciydae, Koria MaTepman KoXyxa
HE yKazaH B 1.7 HaCTOAIIETO PYKOBOJCTBA
66. Moynb IPOJIONIEHOM YIIPYTOCTH Marepuraia o0euaiiku
KOXyxa, 3a/laeTcsI B 0cO0OM clydae, Korja Matepuan obedari-
KU KOXyXa He yKa3aH B 1.7 HacCTOSIIEro pyKoBOJICTBA
67. Moynb IPOJIONIEHOU YIIPYTOCTA MaTepHraia KOMITEHCATO-
pa Ha KOXYXE, 3a7lacTcsl B OCOOBIX YCIIOBUSIX, KOITa MaTepuai
KOMITeHCaTOpa Ha KOXyxe He yKazaH B 1.7 HACTOSIIETO pyKO-
BOJICTBa
68. JlonyckaemMoe HaIpsiKeHUE MaTepraia KaMep (KpBIIEeK),
3a/1aeTCsT B OCOOBIX YCIOBUSIX, KOTT]A MaTepPUAT KaMephl
(KpBIIIKK) He yKa3aH B 1.7 HACTOSIIEIO PYKOBOJACTBA
69. MoyIb IPOJIONIEHOMN YIIPYTOCTH MaTepHaa KaMephbl
(XpbIKw) 1, 3amaeTcs B 0coObIX YCIOBUSIX, KOTMIa MaTepyall
KaMephl (KPBITIKK) He yKazaH B 1.7 HACTOSIETO pyKOBOJICTBA

%t

o],

Eyp

*p

[G]K
Ex

E

KoM

[k

1/K

MIla

MIla

1/K

MIIa

Mlla

Mlla

MIla

MIla
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Hcxonnbie nannbie 115 TPYO

HaumeHoBaHIe mapameTpa

70. IIprbaBKa K pac4eTHOH TOJIIIMHE CTCHKH TPYOBI

71. KoadhdurmeHT TpoTHOCTH MPOAOILHBIX CBAPHBIX IIBOB

72 KosddurmeHT 3amaca yCTOMYMBOCTH, 3a7a€TCs IIOJIb30Ba-
TeeM, JUIst pabodmx ycuoBui n, = 2,4

73. TemmepaTypa OKpYyXaroliei cpelnl IIpu cOopke TeIIoo0-
MCHHOTO amlapara

74. JlonycKaeMoe HaIIpsDKCHME B BaJIbIIOBOYHOM COCIHCHUM
TpyObI U TpyOHOU pernieTkr. s Ipyrux coenmHeHIH IPHUHNA-
MaTh paBHBIM HYJIIO

75. I'myOrHa pa3BajIbIIOBKU TpYObI B TpyOHOH penreTke. s
HEBAJIBITOBOYHBIX COCTMHCHUN NMPUHNMATE PABHLIM HYJIIO

76. BeicoTa cBapHOIO MIBa B MECTe NPUBAPKHU TPYOLI K TPyO-
HOM peIeTKe

77. Yncno NMUKIIOB HATPYXEHMUSI, €CJIA 9TO YUCIO He 3adaHo,
PEKOMEHIYETCS IPUHUMATE ero paBHbM 2000

78. KoshbUIMeHT IpOTHOCTH HPOAOIbHBIX CBAPHBIX IIIBOB
Tpyd (ecam TpyOBI cTanbHEIE). Ecnu TpyObI OeCIIOBHEIE, TO
3TOT KOA(D(UITMCHT CIeAyeT IIPUHUMATL PABHBIM € IUHULTE

79. OceBoe pacTATUBaIONIee WIN CXUMAIOIIee TpyOy ycmimme
(3amaeTcst B 0ocoboM caaydae, KOryia Ha TPyOy JOTOTHUTEILHO
IEHUCTBYET oceBoe yCmare. ECii 3Toro MOMOTHUTESIBHOIO YCU-
TSI HeT, MapaMeTp 3a/1acTcsl paBHBIM HYJIIO)

80. IIpuBesieHHBIN MOMEHT, M3TUOAIONINH TpyOy (3amaercs B
OCOOBIX CIIy4asix, KOTa Ha TPyObl JeUCTBYET JOTOIHUTEIbHBIN
MBruoaronmi MoOMeHT. Eciim 3Toro JOIOIHUTEeILHOTO MOMEH-
Ta HeT, My, IpUHUMACTCS PaBHBIM HYJIIO)

81. IlpuBenennast pacyeTHast JiuuHa Tpyb. OnpenensieTcs ¢
HOMOITBIO Taba. 2.5.1 ¢ yJeToM pacudeTHOM CXeMBI 3aJIeJIKU
TpYORI

TaGnuma A3
O06o- | Enumiiet
3Ha- | u3Mepe-

yeHue HUA

(&Y MM
Py —_
ny
z, °C
[q] MIla
lB MM
o) MM
N _
(ppT —
Frq H
M, (H-Mmm)/
MM
/P MM
p
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Hcxonnnie naHHbIE A TPYOHBIX pelIeTOK

Tabauma A4

KaMeph! (KPBIITIKI)

0060- | Enuauiist
HauMeHoBaHuie mapameTpa 3Ha- | u3Mepe-
yenwe | Hua
82 JIluaMeTp OKpYyXHOCTH, BOACAHHOU B MaKCHMAaJbHYIO Oec- D, MM
TPYOHYIO 30HY
83. QakruyecKasl TOMIMHA TPYOHOM PEIIETKY B 30HE KOJb- Spp MM
TEBOM KaHABKW ISl YIUIOTHEHUST KPBIIIKI
84. IllupmHa KaHABOK B TPYOHOM PEIICTKE JUISL pA3MEICHIS b, MM
MPOKJIAZIOK TOJT YIJIOTHEHUS TIEPETOPOIOK B TOJIOCTH KaMep
(KpBIIIeK)
85. PaccTosiHMEe MEXITY OCSIMU psIZIOB OTBEPCTUM B TPYOHOM t, MM
peIIeTKe, Pa3MEIIEHHBIX C JIBYX CTOPOH OT Tia3a (KaHaBKH)
MOJT, IIPOKJIAIIKY
86. Jlomyckaemast aMIUIATYa YIPYIHUX HanpspkeHuit. Ecam [Ga] MlIla
HET JaHHBIX, JOMyCKaeTCsl MPUHUMATE [Ga] paBHOM HOJIOBU-
HE JIOMYCKAEMBbIX HaIIPSIKCHUU
87. CpenHuil aMeTp NPOKJIauKY (HApYXHBIA nuaMerp non- | D, MM
BIDKHOM TPYOHOI PEIICTKH, IepeMeIIAIONIecs MPpH pacIlu-
peHmM TPYO B IIpejieiiaxX YIUIOTHCHUS B KOXYXE)
88. IIpmubaBKa K pacueTHOM TOINIMHE TPYOHOM peleTKU p MM
TaGauma A5
Hcxonnbie annbie 1S NEperopoioK B MOJOCTH Kamep (Kpbilek)
0060- | Emuamiet
HamMeHoBaHIE apameTpa 3Ha- | u3Mepe-
JeHHe |  HUA
89. Marepuai neperopoiok B IOJIOCTH KPEIIIEK (yKa3arh — —
MapKy MaTepuaa)
90. @akrugecKasi TOMIMHA IEPErOPOJIKI Saep MM
91. IllupuHa meperopoaKu rep MM
92. llepenay; naBICHUM TEIUIOHOCUTEIIA, APKYIHUPYIOIIECTO B Ap MlIIa
TpyOax, MEXIIy XOdaMu, KOTOphIE pasieiseT IeperopoaKa
93. JlmvHa 1eperopofKy B MOJIOCTHA KaMephbl (KPBIIIKK), ¢ L, MM
TIOMOIITHIO KOTOPOM OPraHU3yIOTCS XObI B TPyOax
94, IIpubaBKa K pacueTHOH TOJIIIHMHE HNEPETOPONKH B MOJOCTH| ¢ MM

wep
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OkoHuaHue Taba. A5

060- | Enuenaipt

HavmenoBanue mmapameTpa 3Ha- U3MEpPE-
YCHUC HUA
95. lonyckaeMoe HaIlpsDKCHUE MaTepralia IeperopoiKu B [G]H MlIIa

MOJIOCTH KaMepbl (KPBIIIKK), ¢ IIOMOIIBIO KOTOPOIM OpraHu3y-
FOTCSI XOJTbI B TPY0ax, 3a/laeTcsl B OCOOBIX YCIOBHSIX, KOITA Ma-
Teprall Ieperopoiok He yKasaH B 1.7 HACTOSIIIEro pyKOBOACTBA

Taomnuma A6
Hcxoanbie nanHbie A1 00eyaiikum KoKyxa

0O060- | Enumaiiet

HaumMenoBaHue mapameTpa 3Ha- | m3Mepe-
yenue | Hug
96. TlprbaBka K pacueTHOH TOJMIMHE CTEHKK obedaiiku Koxyxa | ¢y MM
97. KoshGUImeHT HpOIHOCTH HPOJOILHBIX CBAPHBIX IIIBOB Pox —

obeyaliky Koxyxa (ecam oHM ecThb). Ecii mpooibHOro cpap-
HOIO IBa y 06eTailikv KoXyXxa HeT, Ko OUITAeHT cienyer
MPUHUMATL PABHBIM eJIUHUTTE

98. JlimHa KoxXyxa MeXny draHmamMm Ly MM

99. Ko GUITMEHT IpOYHOCTH KOJIBIIEBOIO CBAPHOTO IIIBa Prx —
obeualiky KoxXyxa (eclIi OH €cTh). ECIIM KOJIBIIEBOro CBapHOIO
IIIBa ¥ 00eUafiKi KOXyXa HeT, Ko puruenT ciaeayeT NpuHA-
MaTh paBHBLIM €IVHUIIE

100. PaccTostHme MeXITy TPYOHBIMU pEIeTKaMU L.l.pa6 MM

101. JIrameTp BhIpe3a ISl BBAPKY HaTpyOKa IOIBOAA TEIIO- dlmp1 MM
HOCUTENISI B MEXTPYOHOE IIPOCTPAHCTBO

102. JIameTp BeIpe3a ISl BBAPKU HaTpyOKa OTBOJIA TEILIOHO- dlmp2 MM
CUTEJIST U3 MEXTPYOHOIO IIPOCTpaHCTBa

103. OceBast cua, fiedcTByIONIast Ha KOXyX (pactsrupatommas | Fe, H

UIH CXmMMAIoIasi obedaiky). 3amacTcst B 0cO0OM ciydae Kak
JOIOJIHUTEILHO NeHMcTBYIONIee yermane. Eciim 5Toro JonoaHm-
TEJILHOTO YCHIIMS HET, OCEBasi CHia 3aacTcsi pABHOM HYIIIO
104. 1lpuBe/icHHBIM MOMEHT, U3rMbAONMIT 00eIariKy Koxyxa | My | (H-mm)/
(3agaercs B 0COOBIX CIIyJasix, KOTJIa Ha KOXYX JeHCTBYeT Jo- MM
IIOJTHUTEIbHBIU M3rMoaroNmii MoMeHT. Ecau 3TOro nonoiaHu-
TeJJbHOI'O MOMEHTa HeT, MapaMeTp 3aJIaeTcsl paBHBIM HYJIIO)
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OxkxoHyaHUue Tabx. A6

HavmenoBanue napameTpa

0O60-
3Ha-
YeHHE

Enurotnet
u3Mepe-
HUSA

105. IIpu3Hak Ha4aus pedpa XeCTKOCTH Ha o0euaiike KOXy-
xa. Eciu pebep HeT, HapaMeTp CIeIyeT 3aJlaBaTh PaBHBIM Hy-
IO, €CJIM €CTh — PaBHLIM C/IAHUIIE

106. MaxTrdecKoe pacCTOSHUAE MEXITY OOpaIlle HHBIME JIPYT K
IIPYTY ILIOCKOCTSIMKM OCHOBAHME JIBYX COCEIHMX KOJICIT XeCT-
KOCTH, TONKPEIUISTIONIMX 00eUaiiky KoXyxa (3amaeTcsi, eciu
obeualika KOXyxa HOJKPEIUICHA KOJILIIAMU XCCTKOCTH, B IIPO-
TUBHOM CIIydae clIelyeT 3a7aBaTh HOJb)

107. IIpmbaBKa K pac4eTHOM TOJIIMHE CTCHKH KOJbITa XeCT-
KOCTH 00cualiky KoXyxa (3amaeTcs, ecim obeualika KoXyxa
MOJKPEIUIEHA KOJIbIIAMHU XECTKOCTH, B IPOTMBHOM ClIydae
cJemyeT 3a1aBaTh HOJIb)

108. PaccTostHre 1o o0pa3yrolel o0eUaiiki MeXIY OCEBBIMU
JIMHUSIMU COCEIHMX KOJICIT XECTKOCTH (3a71aeTCsl, €Cim obe-
Jalika KOXyXa HOJKPEILUIeHa KOIbITAMU XECTKOCTH, B TIPOTHUB-
HOM cJIyJae cJiejlyeT 3ajaBaTh HOJIb)

109. Makrmyeckas mIomaghb IOMEPEIHOrO CCUCHIMsI KOIbIIA
KECTKOCTH (3a/1aeTcsl, eCclv obedaiika KoXyxa HMOJKpeIUieHa
KOJIBIAMH XECTKOCTH, B IIPOTHBHOM CJIydac CICAYeT 3alaBaTh
HOJb)

110. KoahdurmeHT TPOYHOCTH KOJBITEBOIO CBAPHOTO II1Ba
KOJIbIIAa KSCTKOCTH (3a1aeTCsI, €CIM o0eJaiKa KOXyxa IO~
KpeIUIeHa KOJILITAMH XeCTKOCTH, B IPOTHUBHOM CJIydae CIeAyeT
3a/laBaTh HOJIb)

111. JomyckaemMoe HaIpsDKEHHME MaTepyaja KOJEIT XeCTKO-
CTH, HOAKPEIUISIONNX 00edaliKy KoXyxa (3amaercsi, ecau obe-
yalika KOXyXa HOIKPEILICHA KOJIbITAMM XeCTKOCTH M MaTepH-
aJ1 KoJIeIl OTN4aeTcsl OT MaTepuaia obedaiikm koxyxa. Ecim
MaTepHa] KOJIeI XeCTKOCTH He OTIMYACTCSI OT MaTepralia
obeualiKi KOXyxa, JOIycKaeMoe HaIPSXeHNe NOIKHO ObITh
IPUHSTO PABHBIM HYJIIO)

112. IIpuBeneHHasT pacyeTHas IMHA 00CYANKM KOXyXa, YIU-
THIBAET KOHCTPYKTUBHYIO CXeMy KOXyXa

113. KoaddurmeHT 3amaca ycTOMIMBOCTY, ST pa0OIMX yC-
NOBUI My, = 2,4

KX

Aex

Prax

[0

p
lKnp

MM

MM

MM

MM

MlIla

MM
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Tadawuma A7
Hcxonnbie nannbie sl Kamep (Kpbilliek )

J2hi 1750701184
0O06o3HAa- JUAHMALL

Hammenosamue mapamMmerpa U3MEpEe-
YCHUC p—

114. ®opma KOHCTPYKITMKM KaMephl (KPBIIIKKI) 1: — —
BBIITyKJIast 0e3 BhIPE30B; — —
BBIIYKJIasl C BhIpe3aMM ITof, HaTpyOKM MONBOJA U OTBOJIA — —
TEIUIOHOCHUTEC IS
TapesbdaTasi (IiIyxas); — —
IUTOCKAS ¢ BBRIpE3aMM MOJT MaTpyOKM IIOABOAA M OTBOAA — —
TEIUIOHOCHTEC IS
IIockasi 6e3 BBIPE30B — —
115. ®opma KOHCTPYKITAM KaMEPHI (KPBITIKI) 2: — —
BBIIYKJIast O¢3 BhIPE30B; — —
BBIIYKJasl C BhIpe3aMH ITof HNaTpyOKM MONIBOJa M OTBOJIA — —
TEIUIOHOCUTEJIST
TapenbyaTasi (Tayxas); — —
IUTOCKAsI ¢ BRIpe3aMM MHOJT MaTpyOKHW IOABOAA W OTBOAA — —
TEIUIOHOCUTEJIST
IIockasi 6e3 BBIPEe30B — —
116. IlpmbaBka K pacueTHOM TONIIMHE CTEHKH KAMEPhI c MM
(KpBITIIKY )
117. JdomyckaeMoe HalpsKeHUE Marepraia KaMep (Kpbl- [G]KP Mlla
IIICK), 3a0aeTCsI B OCOOBIX YCIOBHSIX, KOIJla MaTeprajl Ka-
Mep (KpPBITTIeK) He yKazaH B 1.7 HACTOSIIETO PyKOBOJICTBA
118. Moayns IpoAoIBHOHN YIIPYTOCTH MaTeprajla KaMep Exp Mlla
(KpBIIIeK), 3a/1aeTCs B OCOOBIX YCIOBHSIX, KOITIa MaTepHal
Kamep (KphIIIeK) He yKazaH B 1.7 HaCTOSIIEro pyKoBO-
JICTBa

119. ®axTryeckast TOMMMHA JTHUIA KaMephl (KPBITKA) 1 Sepl

MM
120. KoadpurimeHT MpoYHOCTHA CBAPHOIO COEIUHEHUS B Pepl —
JTHUIIE KaMepbl (KPBIIIKA) 1

121. JlmameTp BBIpe3a MO OB maTpybok (TIITyTiep) B
JIHUIIE KamMepbl (KpbIiiku) 1. Eciau natpyoox (1ryriep) B
kamepe (Kphiike) 1 ofmH, 3a/1aBaTh TUAMETP PABHBIM HY-
O

D luaTpKP1 MM
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IIpononxenue Taba. A7

HaumeHoBaHIe apamerpa Obostia- Enil;laljgiﬂ
YeHue s

122. JlmameTp BEIpe3a HOJ MEHBIINM NMAaTpyOOK (IITyIiep) D,y okl MM
VUTH eJIMHCTBEHHBIN MaTpyOoK (ILITYIlep) B JHHUIIE KAMEPEI

(kpbimiku) 1

123. TommumAa cTeHKM NMaTpyoKa (MITyrepa) HoaBoa WX SuapKP1 MM
OTBOJIA TEILUIOHOCHUTEIIsI, YCTAHOBJIEHHOTO B JHUIIE KAMEPLI

(xpbimke) 1

124. BricoTa maTpyOKa (IITyIiepa) MOIBOMNA WM OTBOJIA HrIanKP ! MM
TCILIOHOCHUTEIISI, YCTAHOBJIEHHOIO B JHUIIE KAMEPEI

(xppbimku) 1

125. @axrruecKas TONIMHA JHUAIIA KaMephl (KPLIIIKH) 2 S MM

126. KoadhduIimeHT mpoYHOCTH CBAPHOIO COETMHEHUS B Pep2 —
JTHUIIE KaMephl (KPBIIIKI) 2

127. quameTp BhIpe3a Mo OOJBIIME MAaTPYOOK B JHUIIE DlnanKP2 MM
KaMephl (KphIKY) 2. Ecau maTtpy0oK B JHHIINE KaMEPhI

(KpBIIIKK) 2 OOWH, 3allaBaTh TAAMETD PABHBIM HYIIIO

128. JImameTp BbIpe3a MO MEHBITMI MATPyOOK (ILTYIIEP) Dyyarprra MM
WY €TMHCTBEHHBIN TMATPYOOK (IITYIep) B JHUIIE KAMEPHI

(KpbIIKm) 2

129. ToymuHa cTeHKH MaTpybKa (ITyIiepa) MOIBOIA WIH SyarpKP2 MM
OTBOJIa TEILDIOHOCUTEISI, YCTAHOBJICHHOIO B JHUIIE KAMEPHI

(XphbIKm) 2

130. BeicoTta maTpy6Ka (IITyliepa) IOIBONA HMIM OTBOMA Hna‘erP2 MM
TEIUIOHOCUTENIS, YCTAHOBIEHHOTO B JTHUIIEC KaMephl

(XphbImKku) 2

Buinykioe aamiue 1

131. Hapyx#HbI¥ qraMeTp BBINYKIIOIO JTHHIA KAMEPhI D MM
(xppirku) 1

132. BricoTa BBITYKJION YacTy JHUINA KaMephl (KPBIIKH) H, MM
1

133. Hambonbmmi pajidyc KPUBHU3HbI BBITYKIONO JHHMIIA R, MM
KaMephl (KpPBIMIKA) 1.

134. Paccrosinve MexXy 00pa3ylonuMy NaTpyoKoB (IITy- Lpi MM
repoB) jEAIIA 1. Eciu matpybok ofuH, BBOIUTE HOJb
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OkoHuYaHUe Tada. A7

Obo3Ha- Emariet
HanMeHOBaHIE apaMmeTpa u3Mepe-
JEeHHE
HUS
Brinykioe aume 2
135. HapyxXHpIil juaMeTp BBITYKIOTO JTHUIIA KaMephl D, MM
(KpBIIIKM) 2
136. BricoTa BBITYKIIOM YacTH JHMIIA KaMepbl (KPBIIIKKA) 2 H,, MM
137. Hauboabimii pagayc KpUBU3HBI BBITYKJIOO JTHUIIA R, MM
KaMepbl (KPBIIIKT) 2
138. Paccrosinue Mexay obpasyIolMy MaTpyOKOB JTHUIIA lmp2 MM
KaMepbl (Kpbiiiku) 2. Eciu natpy6oK oiuH, BBOIUTE HOJIb
TapeanyaToe THHIIE (MOXKET OBITH TOJLKO OJHO)
139. JIlmameTp BHYTpeHHEH TapeaKu TapeiIbuaToro JTHHUIIA [Zf— MM
140. Paguyc KpyUBU3HbBI TapelKU TapeabdaToro JHUIIA L A— MM
141. JluameTp OKPYXKHOCTH pa3MeIIeHUsI KPEIeXHbIX qumm MM
OTBEPCTHUH TapeabdaToro THUIIA
ILi1ockoe anmme 1
142. PacueTHBIN JMaMeTp IUIOCKOTO JHUIIA KaMephl D, MM
(kppIkn) 1
143. PacueTHbIll K0dGDDUITHUCHT, UCIIOIB3YEeMbIH IIPU k, MM
OTTEHKE TTPOYHOCTH TUIOCKOTO JIHUINA KaMephl (KPBITIKH) 1
ILnockoe aumme 2
144. PacueTHBIN MaMeTp IUIOCKOTO JHUIA KaMephbl D, MM
(KpbITKm) 2
145. PacueTHBIN Ko3(QOUITHEHT, UCOOIB3YEMbIN U k, MM
OIICHKE IIPOYHOCTH INIOCKOTO AHUINA KaMephbl (KPBIIIKK) 2
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IIPHUIOXKXFEHUE b
(cnpasounoe)

CIIUCOK ITAPAMETPOB, ITPEJACTABJIAEMbIX
KAK PE3VJIBTATBI PACYETA KOXYXOTPYBHbIX
TEINVIOOBMEHHBIX AIIITAPATOB HA ITPOYHOCTbD

Taoauma bl
PesyanTaThl pacuera Tpyd Ha NMPOYHOCTD
Ermusmist
HaumenoBarme mapamerpa O‘ic:;{g— mﬂsl;laepg-
HUST

1. PacueTHast TOIIIIMHA CTCHKH TPYOBI s¥ MM
2. JlomyckaeMoe BHYTPpEeHHEe WIM HapYXHOE U30BITOUHOE [p] MIla
TaBJICHUE

3. JormyckaeMoe JTaBIIEHUE W3 YCIOBHS YCTOUUMBOCTH B [ p]E MIla
Tpefesax yupyrocT

4. JlormyckaeMoe TaBIeHWE W3 YCIOBUS IIPOYHOCTHA [ p]H MIla
5. PaccumtaBHOE OCEBOE PACTATUBAIOIIEE VA CXUMAIOIIEEe F H
TpYyOBI yCHIIHE

6. JlormyckaeMoe 0CeBOe pacTITMBAIOIICe VIIA CXUMATOIIEe [ FT] H
TPYOBI yCUIIUE

7. JoIyckaeMoe OceBoe CXUMAIOIIee YCUIIME U3 YCIOBUS [ F]H H
TIPOYHOCTH

8. JlommyckaeMoe 0oceBoe CXUMAOIIee YCUIIE B IIpefiesiax [ F]E H
YLPYTOCTH U3 YCIOBHSI YCTOMIHUBOCTH

9. JlomyckaecMoe oceroe C)KI/IM%IOH.[CCVyCHJIHe B TIpefeIax [ F]El H
VIPYTOCTY U3 YCJIOBUM MECTHOM YCTOMYMBOCTU

10. JomyckaemMoe oceBOe CXXMMAIOIIee YCHINE B IIpelIeIax [ F]Ez H
VIIDYTOCTH U3 YCIOBHS OOIIEH YCTOMUMBOCTH
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OkoH4Yanue tabn. bl

B2B) 174505011 33¢
HauMeHoBaHMe mapamMeTpa ObosHa- M3Mepe-
YeHUe st
11. PaccunTaHHBIN WM 3aJaHHEBIA U3TAOAIONINN TPYOhI MO- M; H-mMm
MEHT
12. lomycKaeMbli M3ru0aionpii MOMEHT U3 YCJIOBHS MIPOd- [ M; ]r[ H-mm
HOCTH
13. JlomycKaeMblil M3rr0aIonyii MOMEHT U3 YCJIOBHS YCTOM- [ M ]E H-vM
YMBOCTH B IIpeAeiiax YIPYTOCTH
14. JlonycKaeMbIii MOMCHT, M3rHOAIONINY TPyOy [ MT] H-MMm
15. PacyeTHBIC HanpsDKCHMSI B OCEBOM HAaIIpaBICHUN o1 MIlIa
16. PacueTHEIe HAIPSDKEHUSI B OCEBOM HAIpaBICHAN o, MIla
17. PacdeTHBIC HanpsDKCHMS B OKPYXHOM HalpaBIcHUHN C,r Mlla
18. KosddurmpeHT yMEHBIIICHUS TOMYCKACMOI'0 HAIIPSTKE - Orp -
HUSI TIPH PONOILHOM H3TH0e
19. IIporu6 TpyOLI y MM
20. 3a30p Mexy TpydamMu B IIyUKe ty MM
Tab6numa b2
PesyabTaThl pacueTa TPyOHBIX pellleTOK HA MPOYHOCTD
HaumeHoBaHue apaMeTpa ObosHa- Euﬂsp;g?-ﬂ
JeHUE st
1. PacyeTHas ToammHa TpyOHO!M peIeTKIA sB MM
2. ®akrudecKast TOANINHA TpyOHOHN peIeTKH sr MM
3. PacuerHasi ToJIIMHA TPYOHOH PEIETKN B CEUCHUU KOJIb-| s, MM
MeBOI KaHABKH JJIsI YIUIOTHCHUS KPBIIIKH
4. IsrubGHbIe HAIIPSDKEHUSI B MECTE COSTMHEHMST TPYOHOI Op; Mlla
PEIIETKA ¢ KOXYXOM
5. KacareabHbIe HANPSDKECHUSI B MECTE COSITHMHCHMS TPYOHOI Tp, Mlla
PEIIETKH ¢ KOXYXOM
6. N3rubHble HALPSIKEHUS B 1epdOpPHUPOBAHHON YacTH Cp) MIla
TPpYyOHOU pelIeTKyu
7. KacareabHble HAIIPSDKEHUS B IiepOpUPOBaHHON YacTh Tp, MIla
TpYOHOMU pelreTKu
8. MakcuMalbHBIM NPUBEJEHABIA pacueTHbIHM u3rubarommi | M, | (Hmm)/
MOMEHT B ITepdOPHUPOBAHHOM YaCcTH TPYOHOU PEeIIeTKH MM
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Tadoauma B3
Pe3yabTaThl pacuera neperopofoK B MOJOCTH KaMep (KpblllleK) HA NPOYHOCTD
HamMeHOBaHIE ITapameTpa ObosHa- Eg;ljg;?—ﬂ
YeHHe st
1. PacueTHast TONIIMHA HEPETrOPONIKU Suepp MM
Taonuma b4
PesyinTaThl pacuera od0euaiiki K0XKyXa HAa NPOUYHOCTh
130500134
HauMenoBaHue mapameTpa Obo3Ha- Eég[epjf
YyeHue s
1. PacueTHast ToNIIMHA CTEHKHM 00CUAlKM KOXYyXa sP MM
2. PacueTHBle MEMOpaHHBIE HATIPSDKCHUST B MEPUIMOHA b~ Oy MIla
HOM HamlpaBJICHUH B MECTE IIPHUCOC/TMHEHMS KOXyXa K TpyO-
HOM pelreTke
3. PacueTHble M3rmOHBIC HANPSDKCHMS B MEpHUIMOHAJILHOM Oy MlIla
HATIPaBJIEHUN B MECTE IIPHUCOCIMHEHUS KOXyXa K TPyOHOR
pelIeTKe
4. PacueTHbIe MeMOpaHHBIE HATIPSDKCHWST B OKPYXKHOM Ha- OMo MlIla
MPaBICHUM B MECTE IPUCOSTMHEHMSI KOXyXa K TPYOHO pe-
IIIeTKE
5. PacueTible M3rMOHbIC HATIPSDKCHMST B OKPYXHOM HAlpaB- | Gy 0 MlIla
JICHAW B MeCTe IIPUCOeIMHEHMSI KOXyXa K TPyOHOH pelleTke
6. JlomyckaeMoe BHYTpeHHeE U30LITOUHOE NABJICHUE [ p]MT MIIa
7. OceBoe CXXHUMAIOIee WINA PacTSITHABAIOIICEe YCHIIE Fy H
8. JlomyckaeMoe oceBoe pacTIIMBalollee UK CXUMAIoIee [ FK] H
yCHIIHe
9. JlomyckaemMoe 0ceBOe CKMMAIOIEe YCUITUE U3 YCIOBUS [ Fy ]r[ H
MIPOYHOCTH
10. JlommyckaeMoe OCeBOE CXMMaIOIIee YCHIIE B IpeJiesax [ F ]E H
VIIPYTOCTY U3 YCJIOBUST YCTOMIMBOCTH
11. Jomyckaemoe oceBoe cm»{afomee YCIIME B IIpeJieiax [ FK]EI H
YIIPYTOCTY U3 YCJIOBUI MECTHOM YCTOUYMBOCTHA
12. JlonyckaeMoe OceBOe CXXMMaloIllee YCWINE B Opelieliax [ FK]E2 H
VIIPYTOCTU U3 YCIOBUS OOILEH YCTOMIMBOCTH
13. JlomrycKaeMBbIF M3ruOArONIH MOMEHT W3 YCIOBUS TIPOU- [ MK]H H-yvm
HOCTH
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OkoHuaHue Taba. b4

Enusuiet
00603Ha-
HaumenoBanue mapameTpa HU3Mepe-
yeHne
HES
14. JlonmyckaeMbIi M3rudalonvuii MOMEHT U3 YCJIOBHSI YCTOM- [ MK]E H-vm
YMBOCTU B Mpesiesiax YIpyrocTh
15. KoaddurmeHT juig obeyaiiky KoXyxa, IMOAKPEILIe HHON K, H/mMm
KOJIBITAMM XECTKOCTH M HATPYXeHHOU BHYTPEHHUM M30bI-
TOUHBIM JIABIIEHHEM
16. PaccuutanHOe paccTosTHAE MeXIy 0Opallle HHBIMI JIPYT b, MM
K JIpYIy IDIOCKOCTSIMA OCHOBAHUWH JIBYX COCEJTHUAX KOJEIT Xe-
CTKOCTH
17. PaccumtarHast TUIOMIAAE TIOIIEPEYHOTO CEUCHMUSI KOJIbITa A MM’
SKeCTKOCTH
18. JlomyckaeMoe BHYTpeHHEE M30BITOYHOC JIaBIICHWE, OI- [ p]l MIla
penessieMoe M3 YCJIOBUST MPOYHOCTH BeeM 00eUaliki KOXyXa
C KOJBIIAMA XKECTKOCTH
19. Jomyckaemoe BHYTpEHHEE M30LITOYHOE JaBICHHUE, OI- [ p]2 MlIla
penessieMoe U3 YCIOBUH MPOYHOCTH 00SYalKM KOXyXa MeX-
Ty JBYMST COCEITHUMM KOJIBITAMH XeCTKOCTH
TaoGnuma b5
PesyabTaThl pacuera AHMIN Kavep (KpbillieK) HA MPOYHOCTD
Enuawuiet
OGo3Ha- | AHHIL
HavmenoBaHue mapameTpa u3Mepe-
YeHUe
HIS
1. PaccuntaHHOE 3HaUeHME TOJIIWHBI CTCHKM JTHMITA KaMe- [ ¢P X MM
®p
pbl (KPBIIIKHY) 1
2. PaccunTaHHOE 3HAYCHHE TOJNIIMHELI CTEHKY THUINA Kame- | P R MM
Kp.
phI (KPBIIIKWT) 2
Taonuma b6
PesyibTaThl pacueTa XapakTepHCTHK KeCTKOCTH (NpelcTaBIeHHe HeOOA3aTebHO)
Enunauiet
O603Ha- |~ AHHIL
HavmenoBaHue apameTpa H3Mepe-
YeHUe
HELSI
1. KoaddpuruenT BamustHUS TaBIcHUS Ha TPYObI nr —
2. KosdbdumeHT BIMSHUS JTABJICHUS HA TPYOHYIO PEIEeTKY Np —
3. IlpuBegeHHOEC OTHOIICHME XECTKOCTHU TPYO M XKECTKOCTU p —

KOXyxa
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IIpogmonxenue Tabun. b6

Kpast TPYOHOM PEIIeTKY Y MOJUIEPXKUBAIOIee BIMSHUAE TPYO,
Bropou

HaumenoBanue napameTrpa ObosHa- %ﬁgﬁl
YeHUe st

4. KosddpurreHT n3MeHEeHMs KECTKOCTH CUCTEMBI TPYObI — kg —
KOXyX IPH NEMCTBUH PACTSTUBAIOIIEH CHIIBI

5. KosdhdurmenT n3sMeHEHUST KeCTKOCTH CACTEMEI TPYOBI — kp —
KOXYX IPY NEUCTBUM BHYTPEHHEIO JaBIIeHUSs

6. OTHOIIIEHME OCEBOTO MEPEMEICHUSI KOMIeHcaTopa (pac- K —
IIUPUTEIIST) OPU JCHCTBUM PACTSIMBAIOINICH CHJIBI K OCEBOMY 4
MepeMEICHAIO KPaeB KOXYXa, OrpaHMIMBAIOIIEr0 MEXTPYyO-

HO¢ IIPOCTPAaHCTBO, 0¢3 KOMIICHcaTopa OT AEUCTBUS TOU Xe

CULIBI.

7. OTHOIIIEHME OCEeBOro MepeMeIlcHIS KOMIICHCATOpA k; —
(paciupuTeIsi) IpH JIeHCTBUM BHYTPSHHETO NaBICHMS K

OCCBOMY IIEPEMEILICHHIO KpaeB KOXyxXa, OrpaHMIMBAIOIIETO

MeXTpPYOHOE IIPOCTPaHCTBO, 0e3 KOMIICHCATOpa OT IeHCTBHSI
TOU Xe CIUIBI

8. OceBast KeCTKOCTL HEHOPMAIM30BAHHBIX CHIh(OHHBIX Keone H/vmMm
KOMITCHCAaTOPOB

9. llpuBeneHHOE JaBIEHNE Do Mlla
10. OTHOCHTEILHAS XapaKTepUCTUKa 6ecTpyOHOIO Kpast m, —
TpyOHOU pelneTKr

11. KosdduimeHT pacoloxXeH!s TpyO B IydKe me, —
12. KosdhduimeAT XeCTKOCTH CUCTEMBI TPYOHAs penieTka — B 1/MM
TPYODI

13. KoadpduipeHT XecTKOCTH IephOopUpOBAHHOM THINThI W —
14. KoshdUIUEHT XKeCTKOCTH CUCTEMBI KOXYX — TpYOHasT B, —
peleTKa

15. Koo dumuenT XecTKOCTH CUCTEMBI obeuatika — duianen| f, —
KaMepbl (KPBIIIKHA) OMpaHUIHBAIONIEN MOJIOCTh TEIUIOHOCHU-
TeJIsl, IIMPKYJIAPYIOIIEro B Tpybax

16. Koo durmeHT, yIUTHIBAIOIINE BIUSIHAC 6eCTPYOHOTO 0,
Kpasi TPYOHOM pelleTKH 1 MOANepXHUBAIOIIee BIUSHUE TPYyO,
TICPBbIU

17. KoaddurmenT, yIUTHIBAIONINE BIUSHIE 6ecTpyOHOTO D,
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Okounyanume Tabn. b6

Enunuiiet
O003Ha- A a
HaumeHoBaHUE TapamMeTpa u3Mepe-
YeHue
HU
18. KoaddureHT, yIUTHIBAIOIINE BIMSIHHIE OCCTPYOHOIO D,
Kpasl TPyOHOM peIlleTKM Y MOJIepXMBalollee BIUSHUE TPYyO,
TPETUH
19. KoadhdurmenT, HeoOXOMUMBIH TSI OTIPeIeTICHUST YCH- T
I B 9JIeMEHTaX KOHCTPYKITHAM, IIEPBBIA
20. KosdpdurmeHT, HEOOXOMUMBIE UIST ONPEICICHUST YCU- 7,
I B BJIeMEHTaX KOHCTPYKITAU, BTOPOM
21. KosddurmeHT, HeOOXOMUMBIN UIsT ONPENCICHUSI YCH- T;

U B 9JIEMEHTaX KOHCTPYKITHAH, TPETHUH
22. llpuBege HHBIN M3rA0AIONIMIT MOMEHT, pacIpeneiieHHbIN M (H-mm)/
o Kparo TpYOHOH PeIIeTKH MM
23. llpuBeneHHAS TIepepesbIBaloIasl CHila, pacIpeacIcHHAs 0 H/Mmm
MO Kparo TPYOHOI peIreTKH
24. IlpuBesieHHOE OTHOIIICHUE XECTKOCTHU TPYD K XKECTKOCTH|  p, —
(taHIIEBOIO COCMUHEHMS KOXYyXa ¥ KaMephbl (KPBIIIIKH)

25. IlpuBeieHHBIN U3rHOAIONIMU MOMEHT, pacIipefielie HHbIN M, (H-Mm)/
MO MEePUMETPY TPYOHOU peIleTKH MM
26. IlpuBemeHHas mepepesbIBAIONIasi CHAlla, pacipeeIeHHasT 0, H/ymm
MO MEepUMETPY TPYOHOU pelreTKU

27. OceBas cuia, JeUCTBYIOIIAas HA TPyOy s H
28. M3rubaioniaii MOMEHT, JICHCTBYIONIHAN Ha TPyoy M H-mMm
29. MOMEHT UHEPITAM TIOIEPETHOIO CeYeHUs TPYOhL ¥ MMt
30. IlpuBenenHas nepepe3bIBalonias KOXyX CHla 0% H/mm
31. llpuBeieHHBIN U3rMOAIONIMI MOMEHT, JIeUCTBYomuiA Ha | M [ (H-wwm)/

KOXYyX MM

32. OceBas cwia, IeMcTBYIONIAs Ha KOXYX Fy H
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ITPHIOXKEHUE B

(obs30menvHoe)

XAPAKTEPUCTHKH XKECTKOCTHU N YCUJINA
B BJIEMEHTAX KOHCTPYKIIMUN KOXYXOTPYBHbBIX
TEINIOOBMEHHBIX AIITIAPATOB

1 Pacuer BcHoMoraTteJibHbIX BeJHUYHH

Monaynb yIpyroctu cucteMmbl Tpyo, MIla/mm:

ky= 2By (g —np)/Ly . (B1-1)
rie Ey — Momynb 1IpojonbHoi ypyroctu Matepuana tpyo, Mlla;

Ty — KO03(OOUIUEHT BIMAHMA JaBIecHUs Ha TPyObI:

np=1-0,25nd> [a’ (B1-2)

np — YHCJIO TPYO;

a, — PAcCTOSIHUE OT OCU KOXYyXa JO OCH Haubolee ylaJleHHON Tpy-
OBI, MM;

Np — KO3OOUIUCHT BIMSHUA JaBJIcHMS Ha TPYOHYIO PEIIETKY:

np=1-0,25n,d2[a’

L; — pabodyas pmiHa TpyObl, MM;

[TpuBeneHHOE OTHOIICHUE XECTKOCTU TPYO M XKECTKOCTH KOXyXa:

p= 0.5k, a Ly [(Egsg) » (B1-3)
rie Ey — Momyinb IpoJIONBHOI yIIpyrocTu MaTepuana koxyxa, Mlla;

Sg — TOJNIMHA CTEHKU 00evaifkil KOXyXa, MM.

KoahdpuimeHT n3MeHeHUST XECTKOCTU CUCTEMBI TPYOBI — KOXYX:
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kg = 144y (B1-4)
ky = 1+k,, (B1-5)
TIc k; — OTHOHIICHUC OCCBOTO IICPCMCIICHMUA KOMIICHCATOpa (paCI_[I]/I—

PUTEJIsI) TIpU JCICTBUM PACTITUBAIONICH CUJIBI K OCEBOMY II€PEMEIICHUIO
KpaeB KOXyXa, OTPaHMYIMBAIONICTO MEXTpYOHOE IIPOCTPAHCTBO, 0€3
KOMIIEHCATOPa OT JCHCTBUS TO XE CUIIBI;

®
kp — OTHOHNICHUC OCCBOIO IICPCMCIICHUA KOMIICHCATOPA (pacmupn—

TeJIs) 1IpU JACHICTBMU BHYTPEHHETO NABICHUS K OCCBOMY IIEPEMEIICHUIO
KpacB KOXyXa, OTrpaHMYMBAIONICTO MEXTpPYOHOE IIPOCTPAHCTBO, 0€3
KOMIIEHCATOPa OT JCICTBUS TOI XE CUIIBI;

JUIst TEeIUIOOOMEHHBIX allllapaTOB C HEIIOJBWXHBIMU TPYOHBIMU pe-

mretkamu (puc. Bl-1) k; = k; =0.

VAR~ L A 14

Puc. Bl-1

Jist  TeIUIOOOMEHHBIX —aIlllapaTOB ¢ KOMIIEHCATOPOM Ha KOXyXa
(puc. B1-2), ¢ pacimuputeneMm Ha Koxyxe (puc. B1-3) u xomreHcaTopoM

* *
Ha pacIMpUTese OTHOMICHUS k, U K, OIpeIesSIOTes 110 hopMyIaM:
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Navay

a8

Rt

-' % "l“.-...".......“““v”

]

" '.-3.'\‘-“. AN

al
Puc. B1-2
k; = TCDIgHEKSK/(zLTkKOM) 5
k; =T (dfzm ‘dlfgri)EKSK /(1’ 2 LTDIIEHkKOM ) ’
rae Dg" — BHYTpeHHMIT TMaMeTp KOXyXa, MM;
Kea — OCEBAS XECTKOCTb KOMIIeHcaTopa, H/MMm;
dygs Oyon, — COOTBETCTBCHHO HAPYXKHBL{ ¥ BHYTPCHHMIT TMaMeTphi

KOMIIeHcaTopa, MM (puc. B1-4).

Eci KoMIieHcaTop SIBISICTCS. HOPMANM30BAHHBIM U3NEIMEM, TO €ro
OCeBast XECTKOCTh IPUHMMAETCSA B COOTBETCTBHM C TEXHMYECKON JOKy-
MeHTAIUE .
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Ao
& e
r =1
Puc. B1-4
OceBasi XeCTKOCTh HCHOPMAaJIU30-
B BAHHBIX CWIB(OHHBIX KOMIICHCATO-
|
pOB, H/MM'
BH2
kKO KOM OMAKOM /( KOM KOM) *
e E,, — MOOyJib IIPOJOJIBHOMN
VIIPYTOCTH MaTepHajia KOMIICHCATO-
pa, Mlla;
Oyoy — TOJIIIMHA CTEHKM KOM-

IIEHCATOpa, MM;
Moy — UYMCJIO BOJH (JIMH3) KOM-
IIeHCcaToOpa;

Aoy — KOIDOUIIUCHT:

678BKOM (1+BKOM)
A'KOM =
Cf (I_BKOM )3

BH .
Byoye — OTHOIICHUE d,. . /d / ont >

C; — KO2(pPUITMECHT, 3aBUCAIIUAN

oT ImapamMeTpoB X, M Y., IIpUIeM
Puc. B1-3 bavetb P
4r ﬁKOM

KOM

o d]ng (1 - B KOM )

Voo = 257/ A2 8 o (1 Bronc)

Veow — PAIUYC BOJIHBI (JI]/IHSI)I) KOMIICHCAaTOpa CO CTOPOHBI BHYTPCH-
HEl ITIOBCPXHOCTHU, MM.

<1;
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Kosdpdpummenr C; B 3aBUCUMOCTU OT 3Hauyc¢HUS Y,,, BBIUMCISACTCS B
COOTBECTCTBUM ¢ Tabs. B-1.
Tadoawuma B-1

Yeom G

0,2 1,009+1,506 X, +0,356 X2 —0,570X_
0,4 1,002 +1,606 X, — 0,717 X2+ 0,359X_
0,6 0,990+1,324 X, — 0,471 X2+ 0,356 X,
0,8 0,997 +0,622 X, + 0,475 X2 - 0,246X.
1,0 1,001+0,116 X, _+ 0,617 X2 - 0,234X]
1,2 1,001 0,127 X+ 0,069 X2+ 0,158X,
1,4 1,001— 0,566 X, + 0,264 X2+ 0,070X_
1,6 1,006— 0,786 X+ 0,061 X2+ 0,260X.
2,0 1,001- 1,158 X, + 0,357 XIEOM +0,101X,
2,5 1,002 - 1,531 X, + 0,819 X2 — 0,124X,
3,0 0,994 - 1,625 X, + 0,842 X2, — 0,102X]
3,5 0,990 - 1,730 X, + 1,007 X2 _— 0,192X]
4,0 0,997 - 2,021 X, + 1,538 X2 — 0,454X]

Ecim 3Havenue Y., oTaAMYaeTcs OT 3HAYEHMIt, IJISI KOTOPBIX B
TabJi. B-1 npuBeicHBI alllIpOKCUMAallMK, TO KoahduitueHT C; olpeieis-
IOT C IIOMOIIIBIO JIMHEHHON MHTEPIIOJISIIUN.

Jng TernooOMEHHBIX allllapaTOoB C PacIIMPUTENIEM Ha KOXyXe IIpH
OTCYTCTBUM KOHUYCCKHMX JJIEMEHTOB pacIIMpUTeNs (B 3TOM cClyd4ae Ha
puc. B1-3 yron B, HakioHa KOHUYECKUX JICMEHTOB PACIIIUPUTETISL K OCU

* *
KOXyXa TeIIo0OMeHHOro amnmapara paseH 90°) otHomieHust k, u k,

PacCUUTHIBAIOTCS 110 q)opMyJIaM

*

kq = DI%HSK [EEK/ pac pac pac pac :|/LT
2
o= Dg'sg 1-Brac _(nEK Ipac J_O 5 7 L pac

b L’[ B 12)ac 4> 8 k pac 0 pacD pac o pacD pac

IJic Bpac — OTHOIICHUE BHYTpeHHero juaMerpa Dy’ KOXyXa K BHYT-

peHHeMy muametpy D

ac PACIIMPUTEIISI HA KOXKYXE;
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lpse — JUIMHA IIMNIMHIPUYECKON YaCTH pacIIMPUTEIIS HA KOXyXe, MM;
O psec — TOJIIIMHA CTCHKM PaCIIMPUTEN Ha KOXYXE, MM;
Kpae — K03¢)¢)ML[MCHT'

kpac = EK pac A‘pac/DI]éH2 ’

Ay — Koo duument, upn By, < 0,9

~0,523+2,811P ,, +3,100B2,, +2,336B7,
A = 1-3,541B,,,, +4.649B2, — 2,678}, +0,570B5,
1pu By, > 0,9
13,8 > 3
A :m 1-2,5(1-Bpye )+ 2,033 (1B ) —0.550(1-Bye) |-
~ Ppac

JInst TeIJIOOOMEHHBIX aIlllapaTOB C PacIIMpUTENIEM Ha KOXYXe M KO-
HUYCCKUMU 3JIEMEHTAMK pacimupurest mpu 15° < B, < 60° oTHOIIEHUS

* #
ky n kp PACCYUTHIBAIOTCS 110 (HOpMYJIaM:

k; :[DEH (A'pl + A5, pac/SK) 0, 5(1 Bpac) paci|/LT;
k; :_[DIIEH (Bpl +Bp2\[Dpac/5K /Ll‘ )

rae Kospduumenrtsl A,, A,, B,., B, paccUUTHIBAIOTCA € IIOMOIIBIO
bopmyir:

Ay =2In( 1B, )/ (sinBO -cos? Bo);
Ay = 1,82 (14 By )sin’ By / (cospy ) s
B, =—106x
) 10 (1/B e +(1/[3§ac —1) : (0,3cos4 B, +L5sin’ B, —0,5cos B, +sin* Bo)
sinf, - cos’ B,

B, = 0,965 (I/Bpac )sin2 BO/(COSBO )1’5 .

[Ipusenentoe masnexnue, Mlla:

s
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Py = [atK (5 —to)—aer (71 —fo)]kyLr +
[y =Tmg, +m, (m, +0,50k) | o~ (B1-6)

—[Thn ~1+mg, +m, (mrl +0,3pk, )] Pyt

TIe Mg, — KOO(PMUIUCHT PACIIONOXCHUS TPYO B IIy4YKe:
2/ 2.
mg, = 0,15n1 (dT —sT) /a1 ;

m, — OTHOCUTEJIbHAsl XapaKTCpUCTHKa OecTpyOHOro Kpasi TpyOHOI
PEIIETKH:
m, = D" [(2a,); (B1-7)

Pr — JaBJicHME TEIJIOHOCUTENS B TpyOax, MIla;

Pyt — JABJICHUE TEIDIOHOCHUTENSI B MEXTPYOHOM IIpoctpatcTe, MITa.

Ecmu 1y <1, wmm tp > £, u (i — t;) < 50, T0 B hopmyne (B1-6) iepsoe
cjaraeMoe IIpUHUMAETCS PABHBIM HYJIIO.

2 XapaKTepHCTHKH XeCTKOCTH KOHCTPYKIHA

KoadduiimeHT B XecTkocTH cucTeMbl TpyOHasl pellleTka — TpyOwl,
1/mMm:

B =182 4/kysP/(\|/0EP)/sP ,

rie k, — cM. dpopmyay (B1-1);
Sp — TOJIIIMHA TPYOHOIl PEIETKU, MM;

Yo — KO2DOUITUEHT KeCTKOCTU 1IephopupoBaHHOM ILITUTHL:

/3.
Yo =M1 >

Nr — eM. popmyny (B1-2);

E, — MoJynb TIpoIobHON YIIPYTOCTH MaTepHasia TPYOHOM peIeTKH,
MTla.

Ecau TONMMIUHBL TPYOHBIX PENICTOK W/WIK MOIYJIM YIIPYTOCTH MAaTe-
puasia peneToK OTIMYAIOTCs, KodhduimeHt B ciaemyeT pacCYUTHIBATH
o dopmysie, 1/ Mm:

B =1,53 z\t/ky [1/ (EP1s§1)+1/(EP2s§,2)] /\yo . (B2-1)

KoadduiueHT XxecTKocTH CUCTEMBI KOXYX — TpyOHAsl peIeTKa:
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B, =l,838/ JDE sy, (B2-2)

I Sg; — TOJIIMHA CTEHKM KOXyXa B MECTE€ COCJMHEHUS KOXyXa C
TpyOHOM pemieTKoi Wi (JaHIIeM, MM.

KoabpuimeHT XecTKOCTHM cUcTeMBI obecuaiika — pyiaHel[ KaMephbl
(KpBIIIKY) OTpaHUIUBAIOIIEH II0JOCTh TEIUIOHOCUTEISI, IUPKYIMPYIOIIC-
ro B Tpydax:

B, = 1,838/ ,}DI‘?*SKM , (B2-3)

Sgpy — TOJIIMHA CTCHKM KaMephbl (KPBIIIKM) B MECTC COCHAMHEHMS C
(bnaHIIeM Kamepol, IPUCOSAMHSICMBIM K TPYOHOI perieTke Wi ¢hIaHIry

KOXYXa, MM.
XKecTtkocTh (paaHIIeBOro coequHeHUs Ipu u3ruoe, (H-mm)/mMm:

Ky = Ky + Ky » (B2-4)
e qul — CcocCTaBJp110omass XKCECCTKOCTU CO CTOPOHBI (I)JlaHIIa KoXyxa:
Ky = By [(12RY) + Ky (1+0,5B ) (B2-5)

K, — xoabduueHr:
K, = BlDIgHEKSIB(I/(llRI);

Kdﬂ_ cocraBpromiass XCECTKOCTH CO  CTOPOHBI (b)]a]‘[]_[a KaMCPhbI
(KpHBIIIKN):
Ky = Eyihy [(12R3)+ K, (140,58, (B2-6)

K, — xoabduiueHr:

K, = BzDIIEHEKPSIipz/(HRQ);

E,, E, — Moaynu IIpOJOJIbHOM YIIPYTOCTM MaTepuaJioB (hJIaHIIEB KO-
XyXa U KaMephl (KpHIIIKI) cooTBeTcTBeHHO, MIla;

hy, h, — TOJIIIMHBI TapeJoK (PIaHIEB KOXyXa M KaMephbl (KPBIIIKH)
COOTBETCTBCHHO, MM;

b,, b, — BBICOTHI KOHCOJIbHBIX YacTeil (uiaHIlEB KOXyXxa UM KaMephl
(KpBIIIKK) COOTBETCTBCHHO, MM:

b = 0,5(Dyy — D)5 b, = 0,5( Dy, ~ D% )
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Dy, — HapyxHblil muaMerp TpyOHOI pemretku (puc. B2-1) wm y4ya-
cTKa asieMeHTa (puc. B2-2) xoxyxa (praHiia), IpuBapeHHOTO K TpyOHOIT

peleTke (DH1 =D +2s¢ ) , MM;

/1y
hy
- P
VJI NN
koe=1,7 | e I
(T N\ z
\\ “
N '
k08=117 ‘\ \\\.\\\ f‘fl/lll/ll/l/ o
— Y e
) e Tt EE—
Puc. B2-1 Puc. B2-2

Dy, — HapyxHblil 1uamMeTp (aHiia KaMepbl (KPBIIIKW), MM;
BH <
Dyp — BHYTpeHHMIT AMaMETp IOJIOCTH KaMepbl (KPBIIIKU), CTCHKA
(obeuaiika) KOTOpPOif IIpMBapeHa WJIM BBIIIOJIHCHA 3a0MHO ¢ (bjaHIeM

KaMepbl (KPBIIIKI), MM;
R, R, — pamuychl IIEHTPOB TSKCCTH (pIaHIEB KOXyXa M KaMephl
(KPBIIIKK) COOTBETCTBEHHO, MM:

R = 0,25( Dy, + D) (B2-7)
R, = 0,25( Dy, + DR ) (B2-8)

Ey, Exp — MOmysib IIPOTONLHOIT YIPYTOCTH MaTepuajioB KOXyxa U
KaMmepsl (KpBIIIKK) cooTBeTcTBeHHO, MIIa.

Koappmmenrsr @,, ®,, ®, yyuTHIBaIONIME BIUMSHUEC OecTpyOHOTO
Kpast TpyOHOI pellIeTKN U IIOJICPXUBAIOIIce BIMSHUC TPyO, B JTHAIIA30-
He U3MeHeHMs 1okaszatelsii o =Ba; oT 0 1o 10 onpesensior ¢ MOMOIIbIO

cJIeIyIomux (opMyn:
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_ 1,9943-1,09680 +0,26980° +0,04060° +0,01080*
1-0,57050 +0,16620° —0,00476° +0,00040*

@, = exp| 1,0864+0,12520 -7,8899exp(—o0) |;

mpu o =0 @, =2; D, =D; =0;

mpu o =10 O, = 1,4780; @, =0,36+w0; ©; = 1,4460.

Koadbobummenrsr T), 7,, T; HeoOXOTUMBIE IJIsI OIIpeAC/ICHUS YCWIHIA B
9JIeMEHTaX KOHCTPYKIIMU, PACCUUTBIBAIOT 110 (hOpMYyJiaM:

@,

T =@, [m, +0,5(1+m,v)-(v-1)]; (B2-9)
T, = D,v; (B2-10)
I = Qym,, (B2-11)

e v — mapametp: v = 1+1,40(m, —1);

m, — CM. 9KCIUIMKaluio K ¢popmyiie (B1-7).

3 OceBas CHJIa M M3THOAIONIMI MOMEHT, JEHCTBYIONINE HA TPYOy

IIpuBeneHHBI M3rubdaromuii MOMeHT M, paclipefeJeHHBII 110 Kpaio
TpyOHoOit peretku, (H-mm)/vMm:

b 1) (o) ()] @b

[IpuBeneHHast mepepes3nBaiomas cwia @, pacipelc/icHHAsI II0 Kpaio
TpyOHoOIt perietku, H/mm:

0 =a[pn(T+p)- p1T2:|/|:(T1 i) (T +py)-T7 . (B3-2)
B dopmynax (B3-1) u (B3-2)
p — cm. bopmyny (B1-3);

P, — TIPUBEJICHHOE OTHOIIICHUE XECTKOCTU TPYO K XKECTKOCTU (hJiaH-
1IEBOTO COEMMHEHUS KOXYyXa U KaMephl (KPBIIIKU):

BH 2 .
Py =k, D, [(2B°KyR,):
Po — eM. popmyny (B1-6);

ky — cM. Gopmyny (B1-4);
ky — cm. popmyny (B1-1);
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a; — CM. 3KCIMKaiuo K popmyse (B1-2);

B — cm. dopmyny (B2-1);

K, — cm. popmyay (B2-4);

R, — cm. popmyny (B2-7);

p, — napnenue, MIla:

n o=k (mlpMT —mpy )/(BKq,);

Prs Pur — CM. dKCIUIMKaIuio K ¢popmyne (B1-7);

my, m, — KO3(pOUIIMEHTH BIUSHUS JABJieHUsT Ha u3rud aHIes,
MM~

m = (1+ﬁ1h1)/(2512)§ m =(1+Bzh2)/(253)§

Bis By, Ay, By — eM. dpopmyiiel (B2-2) u (B2-3).
[IpuBemeHHBIT M3rKOaTONINiTt MOMEHT M,, pacIIpeeJICHHBIA 110 IIepH-
MeTpy TpyOHOI peretky, (H-Mm)/Mwm:

M, = M+(0,SD;;“ —al)Q. (B3-3)

[IpuscmeHHas epepe3biBatoias cwia @,, pacipeneacHHas 110 Iepu-
MeTpy TpyOHOIl pereTku, H/MM:

Q,=m,Q. (B3-4)

Ocenas cuna Fr, neiictByiomias Ha Tpyoy, H:

Fr = (7“11 /nr) [(anMT ~Mpr)a + 0,0, +(D2BMa:|' (B3-5)

H3rubaromnmuit MoMmeHT My, neiicTBylomnmii Ha Tpyoy, H-Mmm:

My = EpJ;B(D,0, + DB M, )/(kyallnp), (B3-6)
riae J; — MOMEHT MHEPLUHU IIOTIEPEYHOTO CeYeHUsI TPYObl, MM':

Iy = (n/64)- [d;‘ ~(dy —25T)4}; (B3-7)

lpp — TUIEYO, MM: €CJIM TEIIOOOMEHHBI almapaT He 00OpylnoBaH II0-
MIepEYHBIMUA  IIEPETOPOAKAMM B  MEXKTPYOHOM  IIPOCTpAHCTBE, TO

lyp = 0,5Ly , B IDOTUBHOM Cliyyae lnp = llR/3;
L; — pabGovas mnuHa TpyO, MMm;

Lix — paccTosTHUE MEXITy TPYOHOI pelIeTKOoi U OMKHEeH K Hell 11o-
TIEPEYHOM TIEPETOPOJIKOIM, MM.
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[IpuBeneuHas nepepesbiBaomas cuia Qg, H/Mm:

O = 0.25D¢ p; -Q. (B4-1)
[MpuBeneHubit u3rudaommiit MomeHT My, (H-MM)/MM:

My = K (T,0+TM)/(p,K o)~ prre /(287) (B4-2)
Ocepas cuna Fy, H:

F = nDI0, . (B4-3)

B dopmynax (B4-1) — (B4-3)

Q0 — cM. popmyny (B3-2);

K, — cM. sxkcrummkanuio K ¢popmysie (B2-5);
T,, T, — cm. dpopmyiinl (B2-10) u (B2-11);
B — cm. popmyny (B2-1);

M — cMm. popmyny (B3-1);

P — CM. 9KcIUMKaIluio K ¢popmyse (B3-2);
K, — cm. popmyiy (B2-4);

Py — CM. 9KCIUIMKaluio K gopmyne (B1-7);
By — cm. dopmyny (B2-2).


https://meganorm.ru/Data1/5/5936/index.htm

