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M E KT O CVY¥ 1 APCTUBEHH B H CTAHITIAPT

F’MAPOIHMHAMHYECKHE PANHATBHBIE ITOJIIHITHHEH CROABLAEHHA,
PAROTAKMIHE B CTAILIHOHAPHOM PEAHWME.
KPYINMOUHIHHAPHYECKHE MTOAMIHITHHKA

Yacre l

Merton pacuera

Hydrodynamic plain pournal bearings ander steady-state conditions. Circular ovlindrical bearings.
Pari 1. Caleulation procedure

Nara seeacemn 2002 —07—01

1 ObaacTs npaMeHeHHs

HacTomumi cTauaapT YeTaHaRTHEAST METOO PACHSTa THAPOTHHAMHYECKMY MOJLIHITHHKOD CEOBLKE-
HHA © MaciAasol cMaikoll W NojdHLM pasacieldes TMoRePXHOCTEN CRONBKEHHA Bd H ToQmHnHnKL
CMATOUHEIM CHOEM, HCTIGABIVEMBIE NPH EOHCTRYHPOBAHWMH MOJUMIHMHHEOR CKOMLKEHHA, HATEKHLX B
FKCTUTYATALIME,

HacTosuwmil cTaumapT pacnpocTpalAeTed Ha KPYEAOHMIMIIPMYSCKHEe NOIUMAHAKH ¢ Oyroid oxpaTa L2,
paHol 360, TR0, 130, [20 @ 9, 1 npy UeHTREUIEHOR Harpyike Ha cersenT. [eoMeTpis 3a30pa MoomH-
HUKOB I0MEEKHA GLITL NOCTOAHMON, 3 ACKIOHeHHeEM He3HAYHTEILHLIY dedopMalmil, BOIHHKIUINY B
PEIVILTATE BOINSACTEHA TARNSHNA W TEMIepaATVRE! CMAS0UHOND RO,

MeToa pacuera NpeaHaIHayueH LT84 ONPeIeneHd PaIMepor H ONTHMAIAUHA MapaMeTPpol MOAIIH-
HHKOR CEOWILASHHA, NPHMEHASMEIX B TYPOMHAN, MeHepamopay, MeKTPOABHTaTeNax, IyDUaTLEX nepelasax,
OPOKATHLIY CTAHAN, HACOCAX W IPYIUN MexaHHIMax,

PacyeT orpasyued YCIOBHAMH CTALMOHAPHOID PEAHMA IKCIIVATALHM, T. €. YCIOBHAMM Merpephin-
HOTO JIEHASHHA NPH MOCTOARHOM M0 SHAYSHWH M HaANPpaBISHHE HATPYKEHHH | NOCTOAHHBLIY VTIOBLIX
CKOPOCTAX BCEX BRALLAKHMITUXCA WIEMEHTOR.

MeToa pacyera MOKeT DRITE TAKAS TIPHMEHEH AT CNACWHEY DOAHTHHEOR CKOABKEHHA, NOJBSpr-
HVTLIX NOCTOAHHON HATPYIKE BMeHnd ¢ Dol CROpOCTEID.

MeToo He pacnpoCTPAHAETCH HA YCIORHA THHAMHYECKOTO HATPASKEHHA, KOIIA 3HAUYEHHEe W HADN[RE-
JEHHE HATPYIKH HIMEMAKTCA B 3ABHCHMOCTH OT BPEMEHH, KOTOPLE MOrYT ObiTh PEIVALTATOM WIMAHWA
BHERAUIMH ¥ HeCTAGHNLHOCTH CRICTPOBPALANLIHACH DATIOE.

[MpuMepsl pacyeTa NPHEEISHED B PAIGCKEHAH A

1 HopmaTHBHble CCBLIKH

B macroalues cTaHAapTe HCNONBIOBAHEL CCEUTKH Ha CReayIoliHe CTaHIARTH!

MOCT HOO 7902-2—HH TuapoaniaMHeckie paliuTbHLIe MOTIUATTHHER CHOTLESHAA, paboTaw-
WME I CTANHOHAPHOM pexHMe. KpyrnouunuiapiuecKie NoTmunimHkn. OyHEIHH, ACNOILIVEMEBIE 178
pacueTa

FTOCT HOO 7902-3<2001 [aapoaHHaMHYeckie pallanibHelie TOIIUHITHHKH CRONL¥ReHNA, padoTamn-
WIHE B CTAUHOHADHOM peRiMe. KpyrionamHapuYeckte noauHnamgi. Jonyetisee paboune napaMeTphl

HOO 33458--92* TlpoMLllUAeHHBIE CMATOUHBLIE MATEPHATE. Kiaccudukanng eaikocty no MO0

* Mesaysapoaraii crasaapr — so BHHHEH TNoceranmapra Poccus.

Haaanwe odummaismme
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3 OcHoBbl pacueTa, AONYVIEEHAA H NPeIBAPHTENbHBIE YCAOBHA

31 Pacyer ocHoBad uHa pewieduy nudubepeHUMANEHOTO vpanperwda PelHonaeica a0 KoHew o
AAMHED MOIUANHAKA ¢ YH2TOM KOPPEKTHLIX FPAaHHMHLIY YCNoBHE 0bpa30maHmna D nne HiHs:

%{.‘F L;%J I-n.i‘__(h-i i‘.‘df}_ M RUTE ”u.}%- {1

OboinaYeHna NpHBelenbl B padteng 5. Busod pudepepemapansiore ypasdeHHd Pelinonsoca npu-
peaen o | 1] =3, [11] = [14], pewenne ypasHenus — i |4] — [6], [12], [13].

3.2 Npr pewedisd vpasHeHda (1) GRO8 MPUEATE COCIVIOUIHS OOMYILEHHA H OPeABapHTENLEHEE
VCIOBHA, DONYCTHMOCTE KOTOPLIX MOITESPAIEHS IKCNepHMEHTATLHO ¥ NPAKTHYSCKH:

= CMATOUMB MATEPHAT COOTREESTCTEVET HEIOTOHOBCKOR KHIKOCTH,

- PEXRHEM TRYEHRA CMAIOMHOND MATEpHana NaMHHapH Ll

< CMATOUMBIH MATEPHAT NOTHOCTEI0 OMBIEIET NOBERKHOCTH CROALKSHW;

« CMATOUHBI MaTEPHAN HECHHMAEM;

= CMATOUHEA 33300 B HarpyReHHOd obnacTd NodHOCTERD 3amoideH CMAIOUHLIM MaTepHaloM. 3a-
NOAHEHHE HEHATPYReHHOH 0BIICTH JABHCHT 0T cnocoDa NOLAMH CMASKH B MO0EHNHHE,

- HHePUHOHHLIE, MPEEMTATHOHHLE H MATHHTHLE CHAL CMAIOUHOTO MATEPHAAA HETHAYHTST LI,

- MEMEHTEl, OOPAIVIOUIHE CMATOUHLIH F30p, ARTANTCA KECTKHMH HIM MX J2QopMalia HeadaqH-
TENRHA, HX TOBEPXHOCTH WIEATEHO KEPYIAOLMAHHIPHUYECKHE,

- PATHYCE EPHEHIHL B3AHMIC GRALAMUIANCE TOEEPRHOCTEN BEIHEN N0 CPABHSHHEID ¢ TOMIIHHAMHA
CHMATOMHOTD CI0A;

- TOOLMHA CMAIOMHOND CO0A B OCEROM HANPARIEHHH (KOORIHHATA I} NOCTOAHHA,

- KAe0aHHA DARJICHMS B CMAIONHOM CA0E B HATIPARIEHHH, MEpredIHEYIApHOM K NOBEPXHOCTM
CEONLHEHHA (KOOPAMHATA ¥), HEIHAUMTENLHE

= JIBHEEHHE, HANPAGIEHHOE NepOeiIHEYTAPHO K NOBSPXHOCTAM CKOIBXE HHA (KOODIMHATA V), OT-
CYTCTBVET,

- CMATOUHBI MATEPHAT HMEET OOHHAKORYES BATKOCTE THY BCEMY CMATOMHOMY 3300V

- CMATOUMEA MATEPHLT MOSAETCH ¥ HAYA REIAILIME WIH TaM, [I2 CMAIHHKA JAa30p 9B08eTCH
HAHDOILIIHM, JARISHHE MOEAYH CMATKH HESHAYMHTEILHO M0 CRABHeHMIO & JARTeHHEM CMAIOUHOID CAOM.

3.3 MpaHHYHLE YCIORHA OOpAI0EAHKHA TARIEHMA B CMAI0MHOM CI0e JURKHL YIORTETRORATE Che-
AVIOIIHM VCIORHHM HeMPePLIBHOCTHE

- B MepeIHel Kposke rnpodydnd DasasHus: pig,., =0

= ¥ TOPUA DOALMOHMEL: plp, f=+ B/ =10

- B 3a0HeH KpoMKe NpehHTs 1arreHna g g (1, 2 =

- dpS o g 4 (2, 2l =0,

Jn8 HeKOTOPLIN THIIOR B PAIMEpOs TOAUIHITHHEDD [PRHHYHLE YCIOBHA MOMYT GLITE YVTOUHEH L.

Ana HecniIomHLY  MOQIMHENMHEKOG,  2CiH YIDRIETBOPAESTCA  CAeOYIOUIEe  BLIpameHe:

i
Py=ift—P)<e = JANHAA KPOMKA NPOGHIA JARTCHHA TEXHT B KOHLUE BHXOIHOIO OTBEPCTHA NOSLINI-

HHEA: prip=w,, D=0

34 Huterpupomanne oHdupepeHuMalHorg ypagienuda Pednonkica NpopogaT, HCOoiLIya TpaHc-
(hopMalum Janiendd, kax npeinoseno s [3], [11]. [12]. mymes npeobpaiopaiind. B audufepe ol sHoe
VPARMEHME, KOTOPOE [PHMEHMIOT K CHCTEME CETOK ONOPHLIX TOUEK M KOTOROE NPHBOIHT K CHCTEME
AMHeRHEY vpasHehi. 108 ToOUHOCTH MHTErPHPOBAHHA BAXHO KOTHUECTED OMOPHLIX TOUEK, [TO3TOMY
NPeRIONTHTENLHO NPHMEHATE HEIKRHIHCTANTHYH CeTKY, KAk aT0 Aperioxeno & 6], [13].

IToche NOACTAHOBKH FPAHHYHLIY VCRORHH 10A saaHell KpoMER npodiiia JaaneHHs HHTerpHpoELHHE
NOIBOAET HalTH pacnpensieliie JAETeHMT B OKPYRHOM H OCEROM HATRARTSH HAX.

MpaseHede OpHHIHNG DoA00HA B TEOPHH THAROIHHAMHYSCKHY MOIIHMHHKOE CKONLEEHHA NpH-
BOAHMT K De3paiMepHEM IHAYEHHAM MOI00HA ANA TAKHN MApAMeTROR, KAk HeCcYLad clocodHOCTE, Xapak-
TEPHCTHEM  TPEHHA, Pac¥ol CMasoUHOro  MaTepHans  4epes NoJmEniHE, OTHOCHTEIRHAA  AIHHa
nofmEnuuka W T, O, lpuvededie IHaMcHHE nonoSua VMEHBILAST KOAHYSCTEO YHCISHHBIX peluerni,
HEQDXOOMMEY 0nd audupepeHidanLHore ypasaenus Pelinoneoca (DOCT MO0 7TH2-2). Morvt OTh
HENOMB3OBAHED M OPYTHE PeleHHA, eCli OHH VOORITROPHIT voronusas OCT HOO 7902-2 » pawt
NOIOBHYI0 TOMHOC T,
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3.5 B IOCT HOCO 7902-3 npreedeisd J0MyCTHMBE palouiue NAapaMeTpil, Ha KOTORLE I0IEHE ObITh
OPHEHTHPORANEL PEIVIRTATE PACUETOR BIA KOPPEKTHOMD (Y HEUHOHHPOEIHHA AOIIHTTHHEOGR CKOTLAEHHA,

B oToenlHeix cayHans 008 ChetHATLHOMD DPHMEHEHHA MOIYT BLIGHPATECA APYIHE PADOUME TapaMeT-
Pl OTAHMARNHECH oT yRasauuux o FOCT HOCO 79062 -3.

4 Metoa pacwera

4.1 lNop pacyeToM MNOHMMIOT ONpejeieHie KOPPeKTHLX ONEPALUNH BRYHCIEHHEM, HCMOIBIY pe-
ANLHLEE PAGOUNE NAPAMETPLE (PHCYHOK 1), KOTOPBE MOMNT BLITL CPABHEHL ¢ PACUETHLIMM [ADAMETPIMM.

Paboue napaseTpsl, YCTAHORTEHHLIE MPH HIMEHAIGIIHYCA Ppabouny YCnonHas, JO/CEHBl HAXOOHTECH
B JONVCTHMBEX NPeJeiax opH CPasHelddi ¢ pacueTHRIMH mapaseTpasi. Jdaa oT1oid uenM BofiaHs ObITh
HENONL3OBAHE BoE paboqHe YOIORHA, BOIHHERIONINE B NPOLecce HeNPepLBHOl IKCIyATALHA.

4.2 OTCYTCTEHE HIHAMBANHA FAPAHTHPYETCH, SCNH CMaIoUMB MATePHAT O0SCeUHEeT [oHoe
painegene ConpsEe HHLXN nopepiocteid. Henpeprpiada paboTa B yCNOBHAN CHMEUAHNOND TPEHHA NPHBD-
AT K NpexasspeMeHiod notepe paboTocnocobnocT. HenpooomanTenpian paboTa b YCIOLHAY CMELaH-
HOTO TPEWWSE, HANPEMEp, MPH NVCKe HAM OCTAHOBKE MAWMH ¢ NOOWHITHHEIME CROTLESHHE ARTASTCH
HEWADEXHOT M He MPHBOIHT, KaK NPABAAG, K NOBPEAISHHE NOIMMTHHESR. ECn noaumnuM ks padoTawT
C DOALILOR HAMPYIKOH, TO 410 IYCKA WIH OCTAHOLBEH HA MASALIX CKOPOCTAX MOKET NOTReOOBaTLCA D000 -
HHTENLHOE THAPOCTATHYECKDE yeTpodicTen. JomyekaeTes NpHpaldoTa Ha HAUATLHOM 3Tane paboThl, KO-
NEHCHPYIILAH OTKAGHEHHE TeoMeTPHH NOBZPXHOCTH OT HISUILHON, MoK T HIHAIHEAHRE OrPaHHYeH D
MECTOM W BpeMEHEen H NPOHCKOANT D3 AmmeHril neperpyiki. B HEKOTOPRLIX CAVHAAN MOKET BLITE [MOE3Ha
OnpefeleHian TpoUeIvpa NpipadoTEH, KOTOPas 3aBHCHT OT Bebopa MaTepHaa.

4.3 lNpeaensl MexadHYecKol HArPYIKH AATRIOTCH OYHEUMeH MPOYHOCTH MOJWHITHHEORBX BMaTepH-
anop. donycTHMul clabile NOCTOAHHLE 1eopyalii, eciid OHH He HAPYLIIAIDT MPABRIEHOM gy HELHOHH-
POBAHHA MOJWHITHHEDS CEOILESHNA.

4.4 [Npenend TEOBLIY HAMPY 30K FBHCET OT TEMLIOCTOHKOCTH MOIMHNHAKORLY MATEpHANOR, A4 TakKe
OT WiMEHEHHA BTIKOCTH NMPH MAMEHEHHH TEMNEPATYI B OT TEHIEHLMH CHMAIDMHOTO MATEPHAND K CTAPS HHED.

4.5 Pacuer npasMasHOr0 GYHELHOHMPOBAHES MOIIANTHEKOE CROMLASHHA NPETnofarasT, droe M-
BECTHE pabodBe VOIOBHMA 078 BCEX COYYAeR HENpepbiBHOi padoTel. OAHAKO HA NPAKTHKE YAcTO BCTPedd-
TCH JOMOTHHTENLHBIE RPEIHLIE BOI0eACTRH, HEMIBECTHEIE HA CTATHH MPOC KTHROBAHMA, KOTOPEE B CEAIH
C ITHM MENLIA MPeIycMOTPeTs Npd pacdeTe. PekoMerIyveTes NPpeIvoMaTPpHBITLE COOTRETCTEVIOWMH 3anac
OEIMMACHOCTH MERIY PabOYHMH MApaAMeTPaMH H OONVCTHMBIMH SHAMEHHAMH, K BpeIHLIM BOIeHCTEHSAM
OTHOCHT, HATPHME[:

= QOKHEE CHABL (IHCOATANC, BUGPALIHA W T. 1),

= OTKJOHEHAA OT HESILHOH Teoserpiueckol (opMul (TONYCKH HA MeXxaHHYeCckyly obpadoTEy,
OTEJIOHEHHA NIPpH cDOPKe H T. 7).

- HArPAIHEHHE CMAIOUHOTO MATEPHATA {FpATL, BO0S, BOAOYY W T. 4.}

- KOPPOIMA, WeKTPOIPOIHE W T, O

B 6.7 npueeizii DanHEe o IpyTHE Roaneic TEY WY qakTopax.

4.6 INpusenssocts FOCT HOCO 7902-2, peobroniyeiyv YCIOBHEM KOTOPOTO SRIACTCH TanM HAPH LI
NOTOK B CMAIOUHOM H300E, NRGESRHIOT ¢ NoMOoLULIo yuera Pelinonsaca:

|'.HI_" fx. il I'[ﬂﬁ' Clc el
Re E __ 2w L {2)
&= 0 = - 5 ' m.

. WA oD .
Ang nooHIHHKCE CRONLKEHHA © uyncnoM Re > 413 7 (HanpHsep B pe3yILTATE BLICOKOH

o i

nepudrepiiiHol CKOpOCTH) NMpeanoeaaranTed fonee BeICOKHE KoadMpHUHEHTEL NOTEPE M TEMOSPATYPEI
NoAMMAHREL. Pacyera NOOUHITHHEDSR C© TYPOYIEHTHRM [IOTOKOM He MOrYT ORITL NPORSIEHE] 0 HACTOA-
WEMY CTAHOARTY.

4.7 PacueT NOAUMITHEKGE CKOMLEEHHA VUUTLIBAST CReayiude akTophl, HAYMHIA ¢ HIBSCTHRIX
PAIMEPOR MOMILHMTHHER H patouMy yeIoBu:

-« COOTHOUIEHHA MeRay Hecyuled cnocobHOCTRID W TOMUWIMHON CMaIouHOrg Coiod;

- MOTEPH MOMHOCTH Ha TPeHHe:

= PACKOA CMAIOUHOPD MATEPHARA Hepes MOJuIHmHHE,

= Ternoroid Danauc.
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Bee 3TH hakTOPLl ARTHIDTCR BIAHMOIABACHMEIMH.

PeiieHye fomyaanT C NoMolBEI0 METOAR HTEPILTHA, 3 CXEMA NOCTeI0RATEILHOCTH PACYETE NPHBETEHA
Ha pucyHke . Qs onTHMHIAUIHH OTIEALHEY MapaMeTPon MOoeT DLITL NPUMeHeHE BADHALIAS MaPaie TPHon
H BOIMORHA MOTH(HKANHA NOCNeI0EITe/IEHOCTH PacyeTa.

5 OboznaveHun

O00HAYeHHA H COMHALILE HIMEPEHHA NPpUBLIenEl Ha pucvike 2 1 B tabnuue 1.
MUEUHHMATEAYID TOALHHY CMAIOUMOTY CA0A i, ONPEECASOT CRSIVIOUIHM Ohjx oM.
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Iy Jlnusa cMu o KapsMans 4
Ly Jlinma kopiyce NoJWmnHEK 8
Ny Yaorora {CROpocTE) BRAICHIE BOEEHITHHEL ()
Ny Yacrora (CROPOCTE) BRRILEHIS HATPVSKN HA [OXLLRIEHAE !
M Yacroma (CROpOCTE) BPRLEHNS BATER !
Nokanssne [HEIEHHE B CMBIBHHOM 108 L E
WASTEHAN HAIPYIKL B8 TOILINIHHE Ma
Pan Jlasnesne EoLaan CMELOHHOMD MATEPHTL Ma
Bt MAKCHMAN BHO AONVCTHMOE JARICHNE B CMATOMHOM CA08 Ma
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Mpodoacenne maftuun |

DEosicnue HHe Mapaserp Exun unu
HIMTpPENAE
Fo. MEARKCHMANLHG AONYCTHMAS YACILHEE HATPYIKE HE DOLIHIHEE Ma
I MowmHOCTE THEHRR Br
¥
Py MHTEHCHBHOCTE TEILIOEDI. [HOTORI Br
o T— METEHCHAHOCTE TEILIOBOM [OTOKL B OKDYRAMNUYE CPeay Br
th. i HerencHanooTh TEIOROIT MOTOKL W3- MOLHOCTH TPCHNA Br
P HeTeHcHAHOCTE TEMIOROTD MOTOK B CMEIOMHBI METEPHAN Br
[I- 9 8
Q Pacxos MmO MATEPaLE whie
A Pacxon comaoiHore MaTepHuie Hi BXO0E B OTRSPCTHE E0pa s'fec
{,F; Pacxo cMBEIOUHOID MATEPHLIL HA BhIXOLE BT OTRCPCTHA 3a30p0 w'fe
Oy Pacxon cMasouHorn MATEPHUTE H3-30 THAPNTHHAMPHECKOTD JHILITE HES w'lie
oy Mapamerp pacxona CMIIDMHON MATEPRLTE H3-38 FHAMIHHAMHYSCKOTO -
AR
Q, Pacxon cMRIOUHOTT METEPHATL HI-3 JAMIEHHA T sl fe
& MapuseTp pEACKoma MM HONT METEPHATL W3- JRIEHEH TOIAMH -
Ry Cpeanas BucoTd HEPORHOCTER NOBSPXHOCTH CROIBRCH A [OIMNITHITKL Bl
Hz Cpeasni BUCoTS HEPORHOCTEH CONPRMEHHON NOBEPXHOCTH BT M
Re Yucno Peiinoanica —
So Yucmo Jommeppennia —
Tumn Tesmneparypa okpymannineil cpens “C
Ty Tesneparypa moQUHIHKE C
Tha Mpeanaarscsiag HAaUATBHAH] TEMIEEPATYE TOALIHIHEER RiE
T PacMerHas TeMnemETypa IogmHIHNKS, NOAYMEHHAN MCTOLOM HTCPUUHK C
1 k
T Tesmneparypa CvaioH Bero MATEPHAE B BXOIE TOUIHEHHEKR o
T Temneparypd CMAIOMHOTD MATCPHANE HA BRINOUE NOSIEHITHIEK T
Too Mpeanosaraemin HEULILHLS TEMINEPATYPE CMA3HHOTD MATEPHLIA HA “C
BEEXOOE TN THEKS
Tew PacseTHIn TeMIEpETYPE CMAIBMHOTO MATEPHANN HA BRIXOIC OIMETHWES C
T Tesmeparypa Bana “C
1 PaTY L
Flin Mpeasneseon JONYCTHMAH TEMIEPITYRE NOIHITHIERS “C
' Cpeanns TEMEEpaTyvie CMEMAHOIT MATENHATE C
Ly JIMHeiEaR (OEDPYEHIN) CKOPOCTE MO0 I HEED wfo
L Jlneiinen (OKPYEHIR) CEOPOCTE B MfC
¥, CROPOCTE BOYIVILHOIT OUIAKIEHH T
X Koopansard, Napaiiefibias  DOBEPEHOCTH  CXORLMEHHA, B KPYTOBOM 51
HAT P RIEHEY
¥ Kesopam Hara, mepie HAN KY TP 5 100 PRHOCTH CROIhaaH I M
z GOPIHHATE, DRPALISIEHAN  OBEPXHOCTH  CRONBHEHWA, B OCeRos ET
K
HATNPARTEHHN
oy Kosdehiiment AHHERROM Temiomong paciis pe s 1011800 HEKL B!
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Chvcoswauitie mapfaugn 1

Obosmaue e Mupamerp Iﬁ':'::;:::::ﬂ
iy 3 Kooadebnunest THHSEHOM TENI0E000 PACIUMPEHMN JULL k!
i) Yion AHHEH  UCHTPOR  (YITOBRA  KOOPAMHATE  SKCUSHTPUCHTETE B :
OTHOCHTENEHO HATPEIEREHHN HATPYIEH]
&) Yo HeCOOCHOCTH Bl L
£ OTHOCHTE b HL SKCUEHTPHCHTET —
il JNHAMHHECKIN BRIKOCT L CMEHN HOIT METERHALL Ma. ¢
W et BPPeETHRHLA HHAMHHCCKAS BRIEOCTE CMAS0MHOND METCPILE Ma- e
v KM HeMaTHicokin BRIEOCTE CMANPIHOMT MATEPHATE Ma. ¢
[ Kosdudiimsaent conporTHRISHMT  BREUICHWE B HATPYHEHHOE  S0He —
CMAIUHOND CIH
L’ Boapduaent conpoTHRIGHWE BPALLIEHMID B HEOHATPYECHHOH  S0HE —
CMEHHOID CII0H
L Koaduunent conpoTRBICHES BREILSHIED B 30HE KOOBUCHOE KOHABEN —
Ch BoadmpH U HeHT COMPOTHIIEHNS BRRLSHEE B S0HE KUPMAHS —
p MAacriocT: capInUHOTe METEPHAT Ky
i Yraosas KOORIMHATA 13 KPYTOBOAM HATPEESH U pa
i ¥raones KOORIRHATE NePEaHeil KpoMKH P i AnEIsHIR [reLiL
| Yraomss KOORIHHATE Sa0HeH KPOMER [POQCIst JAETEHHA peL,
W OTHOCHTERRHLE 3830 T THHE -
W Cpentnil OTHOCHTEALH I 300 THLTIL MM KD —
LTI Biire R THRHLI OTHOCHTE LM B 30300 HOXILIITHIE —
(11— MAKCHMANBHE B FEHOCHTE RS 38300 10T0IHITHHKL —
¥ win MUHBMANBHBUT OTHOCHTENBHLIH JMIOR NOOLEAITH UKD =
0 g ¥raosas CEOPOCTE TIOMIL MM KR el
{ Frapon HHEMBEHMECKA VINOBSA CROPOCTS !
k) Y1raoeas CROPOCTE BAAA ¢!
0 Jyra oxsats cerme T MOTILHIHEL TpeL
LY Jdyra oxpam cMasoHON KAHABKN L
£, Jyrs oxXBATA CMAHPIHON KADKLHE rpaL

6 Onpenenenwve obo3Inavenwii

6.1 Hecyimaa cnocodiocTs
MapaseTpoM, XAPAKTEPHAIVIOWAM HECVIUVED cOOCO0HOCTEL NOJMHANEHES, ABRTIETCH G23paiMepHoe

qHCOe Josuepleibia S
.F 1
So0= gt = S0 (6. 5. 0. (3)

“..'II |"‘l:lr
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InaueHHa 5o kak PyYHKUMH OTHOCHTERLHOMD 3KCHEHTPHCHTETA £, OTHOCHTENLHOH LTHHE MOALLIHIT-
HMKa 870 W ovrna oxpata momanenua 0 npasededs s FOCT MO 7902-20 Tlepesedible BeldquiL
tiy, Moy B Wy YUHTBIGAKT TEMI0RsE MPELTEH B YII0DLE CKOPOCTH BANa, NOJWATHEES H HACPYIKH Ha
OOAWHNHHE (6.4 1 6.7).

COTHOCHTEILANL i ILCUEHTPMCHTET B YYHTHEICT BMECTE C YoM AuEHE uenTpos i (FOCT HOO 7902-2)
SHAMEHHE H PACIOAOKESHHME MHEHMANEHOH TOMUHHE CMAZOMHOTO cnod, LA CruomHons moquiemmHnea
(£ = 360%) Macao chneJyer NMOJABITE B MecTe HaHDOABIIETD CMAIoUHOTD JA%0Pa HAM B 3aDHCHMMOCTH OT
HATIPABTEHHA BPALSHHA § HEMOCPEACTREHHOH DAH0CTH OT 3Tol ToukH. C 3Tl enLIn HeGOXOIHMO IHATE
yTos THHHH uenTpon B

0.2 loTeps MOLIOCTH HA TPETHE

Tpenie & reapodi HAMHIECKOM TOIMIHTHEKE CRONBREHNS H1-34 BATKHY HANPAXeHHN COBHIa yuu-
TLBAOT KOFPpUUHeHTOM TREMRA F= £ JF i nponsnoaip i 0e3paiMepHsi M XapaKTePHCTHEIME TOTERH
MOUHOCTH Ha Tpedue T M Ay 4

L
= TI:.-I “‘.‘!l : {4]
f 3 .
e {3}

YpanHeHHs NPpUMelstoT, ecd ToTepH MOUHOCTH Ha TPEHME BCTPEMAOTCH TOALKO B HATPYAREHHOH
S0 cMatouHoro crof. Heodxoaumo paccuMTaTh NOTepH MOIHOCTH Ha TPeHHe B HarpyReniol u Hena-
rpyaeHioll 308ax o sares Iadennd L F, D0y oy 3ameanTE anavenasu , F o DL AW g B vpaBHEHHAX
(4 1 (5). Tlpi 3ToM MOOpasyMeRlioT, UTO Bo2 OTBEPCTHE IA30Pa FMOTHEHD CMATOUHEIM MATE PHATOM.

FuaueHHa Iy e WSy g LA pRATHYHBIN SHavernil £, 800 Q npueedenn 8 FOCT HCO 7902-2,
Hamel Takke npuiyickeHHBe vpanueuus | 13|, KoTopeie HCNOALSYIOT A8 ONPereneHns IHa9eHHE NoTeps
MOULHOCTH HA TPEHHES B MOIHNHHKLY, YYATHBAA BINAHAE CMAIDYHLIX KAHABDK W KapMaHon. Moluoects
TPEHHA B MOIIUHIHAKE HIH TeHEPHPYEMOEe Te10 OnpeleisoT 1o YpapHeHMAM

'PI= 'F;II.I =.|'FF- I'EI-]
Pr=fF {7

6.3 Pacxod cMATOUROND MATEPHATL

CMASOMHBIE MATEPHAT, MOIABIEMLIE B DOIMUHMHHE, COpatyveT cMasouiLill CIol, pazaensiiiHi
NOREPXHOCTH CRObReH . PaiBHBaIoiLescs B Cioe JARTSHHAE BLITATKHN EIET MACHCD M3 TOPLOB MO ILIHITHH L.
T BEAHYHEA MACKA SANASTCH YACTLIO PACK0IA CMAIOTHOID MaTepana £, odyCaonIe HHas PainHBARLLHM -
CA FTHAPOIHHAMHYECKHM OARITEHHEM.

Q!— lEl:""-I-"-.'!'I'ﬁ"l:: '::]= (8}

roe 0= 0 e 80 L, aHaueHHE KOTORLIX npuseseds & POCT MO0 7902-2.

Kpose Toro, HMeeTcs MOoToK CMAiKH B nepudepiiinod Hanpamienwn yepes danbones yIKui saizop
B HSHATPYREHHYI 30HY. OoHaks npe sLIOR HAMPYIKE H MATOM IAI0PE ITA HACTL MOTOKD CMAZOUHOND
MATEPHANA NPEHEGPeXNMO MATA,

B coadn ¢ HanHMHes JARTEHHA NO0aYH CMAI0MHore MAaTepHATa f,, W3 TOPLUOE NOJMHNTHHEED CKOL-
AEHWA BREITEKAST AOMOAHATEILHOE KOOHYSCTEO CMAIOMHOND MATepHani. PacNol cMasouuors MarepHana
(.. 0GYCADBIEHHOTO JABTEHHEM NOIAYH, ONPEILNAIONT MO YPasHEHHIO

L"'II‘]':"F:" L ‘.q]
0,= —tfn s

rog @y =05, 870, 1), IHIMEHHA KOTOPRY NpHBetens B FOCT MO0 7902-1
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6.3 DoeMeHTaMi BROLH CMAIOMHOND MATEPHATA ARMAIOTCH CMAZOMHLIE OTEEPCTHH, CMAIOHHLE
FEAHARKI M CMATOYHLLE Kapuadbl. Janieinne nogasd CMalouHoro Marepuaia o, DI0TRH0 DeTL SHaYHTETLHO
MeHLILE VIETLHON HATPYIKH Ha NOIWHORHE ¢ BO MI0eHaHWe JOMOIHHTEILHLY THIPOIHHAMHHECKHX
parpysor. Ofnrme g, Haxonures B opetemax or 4,05 po 0.2 Mla. Pnybuia cMasoqMibiy Kalabok o
CHATOHLIY KAPMANODR THAYHTEALUD BObIEE THAYEHHA 33100 NOXTHITHHEA.

6312 Cuatouible KaWABKH — 3T0 WIEMEHTL, MPelHAIHAYEHHLIE 118 PAcTIpeiciedds CMAi0qHoro
MATEPHANE B OKPYAHOM Hanpandenud. Ha mopepxiocTd CRONBEEHMA MeXaHHMEecKHM [VTeM HapesamnT
nepuipepiyeckie KAaHapKEH, YIKHE B OCeROM HANpamieHHH. Ecid cMajouHbie KadaBEd PacTioiose Hl
BOSIHIM 30HBL MORBIUEHHA JARTEHHA, TO DACTIPEIeieHHe JaIeHHd paciafaeTed Ha 63 HeJABHCHMED
“XOIIMA JARTEHWA, W HECYILEA CAOCOBHOCTE JAMETHG YMEUBIWIAETCH {PHCVHOK 3).

B arom chivuae pacder NpoBOIAT A MOAOEHHE HATPYIKH, NPNUI0ReHHON K EARI0MY BEILILIIY.
Oapako B CEASM C PAIBHTHEM THAPOIHMAMHMECKOND JABIeHME () CASIVET YMHTLIBATE TOALKD NOAOBHILY
PACNOIA CMAIOMHOND MaTepPHATa 018 DanaHca morepe Tenaa (6.4, Tk KaKk BoInpaTHL MOTOoK B CMa0UHVID
KAHARKY HE YHACTRYET B JHCCHMALMH Terid. Jdnd cnaoliors NoawEiiiKs Moie3nes JedarTh CMAB0YHy i
KAHARKY B HeHArpYVAeHol 3008 To0MHMHAKD, KOCEd Gech Packol CMAIouHOre MaTepHaia {J, BXOOuT &
TerUIOB0E Bamanc.

633 CMadouUHLE Kapsaiil — 30 WIEMEHTL, COYHALIHE
A0S PACTIPEOSTeHHA CMATONHOND MATERHANE M0 LMHMHE 004-
AT KR, CMAaI0HBIE KapMaHLl, HAHECEH LIS MENAHNYECKHM
1 CTIOCOO0M HA MOBEPAHOCTH CROMBRE WA, J0IHHE ORITL OpH-
SHTHPOBAHL B OC2BOM HANPARTEHAH, A B OKPYHHOM Halpsk-
AEHHH B0GEHBE OLITE N0 BOIMOEHOCTH G008 KOPOTKHMHE.
CITHOCHTENLHAR AMHHA KAPMAHOE JOUEKHE VIORTETBOPHATE Co-
OTHOWEHAID /8 <07, XoTs mpe SO0k SHaYe HIAX packod
i ! MACTA YEEAMUYHBIETCH, MO MACHD, BRHTEKAIDLWISE UEpes YIKHE
OIPAHHYHBAIGUIHRE TIEPETOPOAKH B TOPLE NOJIITHITHHEA, He yya-
CTBYET B OTEOOE Terid. ITo eule Donge CrpaBelTuBo, eciu
TOPUEBEIE MEPErOPOIKH HMEKT OTHEPCTHS B OCEBOM HANPIE-
Aeund. B cnaowmpey nogumunurkay (2 = 3607 mupesaioT
CHMATOUHLIH KAPMAH B CTOPOME, NPOTHEG NONOEHOH HATIpanie-
MM DefCTEMA HATPYIKKH, W 61 CMATMHEY KAPMala B YIacT-
KAX, MEPReHAMKYIAPHLY K HANPARIeHM D DelcTBrd Harpyaks.
Tax kak pacxol cMAIoYHOIG MATEPHATA J4Ee B HEHATPYKESH-
HOH 30He NOOWEMTHAKS cNoCoDCTEYET AHCCHITALHE Tera Tpe-
HMA, BOIHHKIIOUWEDD [OpH  CABADE, CMad0uMBe  KApMaHbl
CHeAYVeT MOIHOCTL YUHTLIBATE B TerlosoM Danance. B cnyvae
I i CErMEHTHRX Broaimed (€2 < 360%) pacxon cMatoUuHOTO M-
W) W] TEPHANE, OOVCIORNEHHBH JARTeHHEM NOOAMH Yeped Cuatod-
HELE KAPMAWE] ¥ BXODA MIH Y BhINOZE CCTMEHT, NPaKTHYeCKH
HE NPHHAMAET YYACTHA B JHCCHITAUMH TEMUIA, TAK K4k CMalod-
HEIE KAPMAHEL ¥ BLIXOOE CETMENTE MOMTH OTEPLITEL, H Bo0ELEAH

Pucyroe 5 YACTE: CMATOMHOND MATEPHANS CPATY e BRTSKACT.
[Mpy venoBHE IAMOMHEHAA CMATOUHEM MATEPHATOM Ha-
FPYVAEHHOE T0HE NoTUWHTTHHES W OTCYTCTEHH CMAI0uHoro Ma-
TEPHATA B HEHATPYHREHHOH 10He THCCHNALNIO TelNd PacCYHTRIBAIOT 0 PAcXOOy CMAIOUHOTO MaTepHana
TONLEG B HATPYREHHOH 30He.

Brusuue THNa ¥ veTpolicTea 21eMeHTOR TIO0A%H CMATOMHOID MATEPHATA HA PACKOI CMATKH PACCMOT-
pero B NOCT WHOO 7902-2,

OO pacxod CMAIMHONG MaTe pHatE ONpeaeTHioT:

- TPE 3ATOTHEHHH CMATOMH LM MATEPHATOM TONLES HATPYRESHHOH T0HE NOJIHETHEKS N0 apayie

! — cuMipHoe aTEEPpSTAE: 2 — caAspunan
B K

Q2= (1

- [PH SANOTHEHHH CMATOMHEIM MATEPHATOM DOETO KOALIEROND CMANYHOND 13003, BEANYAA HEHa-
FPVAEHHYR S0HY, IO gopuyie

0=0,+0, (1)
il
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6.4 Tewnonod Hasamnc

Ternonse yeronpHa pafoTi ToAUHITHAKOE CHOMERENS ONPEIensiorT no Tenaoponry Ganaucy. Ten-
aoBoil noTok £, BOIHHKAIOWIHA 0 PesvILTATE MOWHOCTH TPEHHA B MOMIMHOHAKE F, NEPelaeTcd b
OKPYAIOIIVIO CPETY Yeped KOPIve TMOJWMITHHEL, 4 TAKKe O CMaBOMHEM MATEPHANOM, BREXOTALIAM HE
noamwunHxka. Ha npaktuke npeobiaiaeT obuYHO OOHH WIH OPYTO 03 IBVK THOOR AHccunauun. Ecaw
CUHHM U3 THNOE AHCCHIALMN NpeHedperanT, T0 Ha CTALHH NPOSKTHPOEIHHA TIOMYH AT JOMOTHIETEN LM LIH
FAMAC NPOMHOCTH.

IMpu pacdeTe MOTYT OBITL CREIAHL CHeIYIOIHE FOTYISHMAL

a) B NoQIIMITHEKAY CO CMaIKoil De3 JapnedHs {HANPpHMep & NoOMHmHHKAY CO CMASKON KOMbLLIGM)
TENO PACCEHBAETCH [IABHBIM OORAIOM OVTeM KONBEKTHEHOH TEMTONepeIaduH B OKDYVEIIOUIYVID Cpely:

F= P B
ik, f th, amh>
E} B MOEILHTTR KLY © J'Ip]vllljl'.II.HT'HILI-[-Dﬁ CuasKoi PAECCEHEIHMHE TEINA NMPOHCXOIET ITaBHLM Cﬁpﬂ']ﬂh:l
e CMAIKY! 'Flh, P = .F,.,I L-

6.4.1 PacceMpanMe TERNA NYTEM KOHBEKLIHH

KoHBeKTHBHB OTBOMN TEMRA MPOHCXOONT HI-30 TeNIonpoBoIHOCTH § KOPOYCoe NOAMNATHHEL, HIny-
UEHHA W KOHBEKTHOHON Tenmonepeladd oT MOBEPXHOCTH KOPTYcd B oKpyxanunio cpeay. ChnowHbe
MPOUECCEL, NPOMCXOIANIHE NPH TETUIONEPEIAte, MOrYT OLTh MPeICcTARIE LD opayioi

P s = kg ATy — i), (12}
roe k, = 15 = 20 Br/(m* - K),

WM TIPpH BEHTHBLUHE KOPIYea NOOWHIHEKE BO3AYXOM TPH CKOPOCTH Bo3myxa v, = L2wfc dop-
MYNOH

k, =7+ 124, (em [3] u [14]) (13)

Ecan TeniooTeodaiuad NoBepXHocTE KOPOyea NOMWHIHEES A4 TOUHO HEHIDECTHA, TO MOTYT OLIThH
HCTIONBI0RAHEL CIEIVIOUIHE ANTIPOKCHMALHN
= 0718 HHNHHIDHYECKHN KOPOYCOH HOAMIHTHKOL

A4=2 3(D5-DY+n D, By (14)

- 018 NOOUMMITHHEGR Ha Janax
- LAY (13}
A== H{Bﬂ +3 }

- 8 NOSIHITHHKOB B KOHCTPYKUHAX MALIMH
A={15 =20 D&, (16}

rog B, — LIHHA KOPIyea NoqmHITHHKLD B OCeBOM HANPARISHHH,
L, = HapyaHLil IHAMET KOPOVCE MOEILHITHH KA,
H = ofan BLICOTA NOJIWANHEEA 13 TATIaX.
6.4.2 PacceMpaHMe TENna Yeped CMas0uHLIE MATePHAT.
B comvaae NolmunHHEDD © NRHIYIHTENLHON CMAEKOH THCCHTANNA TEMLTA NPOMCXOAHT Yepet CMaiot-
HET MaTepuan no dopayie

FnL=pel{Tu_ Tu) (17}
B CAVae MHHEPATENKLIX CMATOYHLIY MATEPHATOR OOLEMHAR YOEIbLHAR TEMMTOEMKOCTE DABHA
pe= 18- 10° Dxfim’ - K). e

H3 Tennosoro Gatatca caeayer, UTo. Py ¢ = Py ymn 418 NOIWHNHHKOS CO CMAIK0H Bed nasnenss u
Py = P L 108 NOSUIMTHHKOE ¢ NPEEYIHTEALHON CMatko.
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Onpegenasior 6 COOTBETCTOHMH © |13] Temneparypy noflmnumka Ty, @ TEMOSPATYRY CMAIOMHOND
MaTepHana 7., Ha Bexoae. MhdeKTHRHAA TeMITePETYDA CMATOUHOM CI08 OTHOCHTEILHO BAZKOCTH CMAaIKN
COCTARIAST B COYUSAE:

- YHCTOW KoHNBeKIMH T.p = Tt -

- OHCCHMALMH TEIa Yeped cMasodHblil Matepuan T.= T =03 (7., + 7.1

Mpi Beicokiy nepude pPHRHBY CKOPOCTAX BMECTO ITHX CPEIHHY THAMSHHH MOXH0 BROPTL IHATCHHE
TEMMEPATY P, Dofee BAMIK0E TEMOEPATYPE CMATOHHOTO MATEPHATA HA BRINOIES.

Jna npoRepkd NPHeMIEMOCTH PAcUeTHLIN 3Hadesuil T, u T, WX cAenyer cOnOCTARMTE ¢ O0NYCTH-
MBIMH paboUHMK napasMerpasy 7. npeacrapiedHsivy B8 DOCT HOO 79023

B nociemoBaTERLHOCTH PACYHETa TPEAAE BCelo HIBECTHE padouHe napaMerpll ., wim T, a ue
whipekTienag Temnepatypa g, Tpebyesman 5 Hadane pacderd. [Moosmosy b Hadane pacuetol NpHHHMAaKT
pacqeTHOR NOBLEIUSHHE TeMmeparypbl, T.e. Ty 4 — Tpn = 200K T, o — T, = 20 K, ¥ COOTEETCTEYHOLIHE
patouHe Temnepatyvpiel 1y Ha ocoosadii TEMUIOBOre Gaianca onpeJsidior CooTRETCTREVIOIHE CROppPeH-
THPOBAHHME TeMneparyps Ty | 7, | KOTOPLE YCpeaHelteM ¢ paHee nprHartena (F, o wul T )
MTEPATHEHD YIVGUIATHCE O0 TEX Dof, MoK3 patHHDD Mekny sHaueH sy, HMeomiyMy uHaekes 0 w1,
CTAHOBWIACE HeHaduTensHol, Hanpuuep 2K, Haflaenise Takuy obpaioM YCIORHMA COOTRETCTRYIOT CTa-
UHOHAPHOMY pexusy. [IpH crynesvatoll HTepaldy CledyeT OpHHHMATE B0 DHHMANHE (DaKToped, e e -
Aeunuie n 6.7, Kak npasdng, TPH WTEPALRH  HAGNIOSASTCA OBICTPAR CXOOMMOCTE  PeIVILTATOR.
HMrepaumony sl pacaeT MoxeT OLTL JaMeded rpaduueckol HHTepNOIALHEe, Npyu KOTOPOH 114 pacueTa
Fo (W Py e Wi By | MPHEEMAKGT HECKOTLED PAUTHYHELIN patHocTell TeMnepatyp. Econ uamecTd Ha
rpadme nororE Teria A, e =0T wan £y = 007,00, To VeIoRHA CTRUHOHAPHOTD PEAEMA ONpeIels oT
TOMKOH Nepecededa BV KPHELK (prcvior A L)

6.5 MEIEMATEEAA TOTMHIA CMATOMNOTD CA0A H VILILIAA HArPYIKA HA DOJOTHIIREE

FAEMCHMOCTE: IHAMEHHA Ja30pa i B KPYII0MIHHIPHYECKEHY PATHANLH LN MOTMAMHRKRY OT CMeme-
HHA BATA BLIPAKAIOT CAEIVIUIHM YRPARHEHHEM

=03 Dwypill +Ecosg), {19

HAUMHAA C ¢ =, § Haubonee [WHPOKOR 301e 3a30pa (preyHok 2).
MU MMATENYED TOOUMHY CMATOUIOT] CA0H ONPeaensnT 10 VRaRHEHHID

B, =05 Dy (1 —e) {20)

mian
H COMOCTAMTAKT ¢ JOAVCTHMEIM PaboyiM napaMeTposM fy,, veradHomiendsis 8 NOCT HCO T902-3, n
PEIVALTATE YEro ONpedeifeTcd NPHeMASMOCTE MOAYHSHHOT SHANSHHA.

YIepHyI HATPYIKY HA DoJWHITHARE ONPere/Ia T Mo ypasHe HHIo

= T.-% (21)
W COMOCTARMHIOT C JONYCTHAMLM padouydsM napaderpos o o vetanomieddein n DOCT HCO T92-3, p
PEAYNLTATE YErD ONPEIeaeTed IPHeMIEMOCTE oIV EHHOD 3HAYEHHA.

6.6 Paboune YCIORHS

Mpyn AuTenEHol pafoTe NOTMHTHHES CKOTBREHHA NPH PATTHYHEY MEHAMUIHNCH PEEHMAY 171
pacueTa caeayer Be0paTE TakHe pafouMe VCIOEHHA, MPH KOTOPGRIN 3HauyenHa g, f,, # T, woudonee
nefnaronpuariLl. [lpesie peero HeodXOIMMO ONPEIETHTE, MOKET JTH NOIWHNHWE padoTarTk © oogavei
CHMEATKH DE3 JaRIeHHA W JOCTATOMHG JTH OTEOIA TENd nyTes KoHBeKUuHd. Chenyet HocHelonaTe Hanhonee
HEQIATOMPHATHEIN B TEeMWIOBOM OTHOWIEHHH Caydal, KOTOpeil COOTGETCTEBYET VOIOBHAM [aboThl MpH
BLICOKIN CKOPOCTAN BPALEHHA B COMETAHNY © TAReNoH Harpyakoll. Ecam npy aHcToll KOHBeKIHE BO3HH-
KAST BLICOKAA TEMOSPATVDA W YOEAHMEHHE PAIMEpOs MOOIHITHEKA 1WTH TUIOUEETH MOBEPRHOCTH KOPITyca
A0 HAHGOIZE BOIMOKIOND SHAMEHHA HE CHYMMAST TeMINEPaTYRY NOTIHIHHEL 30 IpHeMASMOi, To Heohxo-
THMO MPEMEHHTE CMATKY NMOA JaRTeHHeM M MaclIHOE OTasIeHHe.

Ecian nocae paboTesd C GECOKOH TemnoBoll Harpyakod (HH3Kof TrHaMedec Ko BAIKOCT LI CMAS0M 0D
MATEPHANA) HENOCPEICTReHH CHedyeT PaboTATE B YCIORAAX BhICOK0H yASMEHOH HATPYIKH Ha MOSUHITHAE
H HHIKOH CROPOCTH BPAlIEHNA, TO HOoBLIE pabovMe YCAORHA CReIyeT MCCAedoBaTh, COXPANNE Terionod
PERHM M BIYVITAY PAGOUHY YCIOBHTT.

12
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[Mepexon K cMEMAHHOMY TREHHIO COASAH © KOHTAKTOM Npodiuiel IWepoXxosaTocTH Bada B IoamHi-
HUEA B COOTEETCTBUH ¢ KPHUTEPHEM. 1A M, onpedeteHitiy 5 FOCT HOO 7902-3, cormacnue KoToposy
HEQOXOIHMO MPHHHMATE RO BHHMANHe Takxe Je@opyaunn, [lepexoliLii SKCIeHTPUCHTET £, ONPel1e/Ig KT
o hopMyne

M
gy =1 - g, (22}

= Wit
A MepexoaHoe IHade e yucna Joxsepdentad no gopayne (DOCT WO 7902-2):

. Fyr - ]
Koy, = T o= [t A1, (23]
I-E\\.'II I.'Illl -III( ! r ]

Taxuw obpazom MOryT OLTE ONPedeiebl HHAHBHIVATLHLIE HEPEXOIbe YCAORAA {HATPYIKA, BH3-
KOCTL, CKOPOCTE DPaluer s ).

[Nepexonbie YCAORKA MOPYT XaPAKTEPHIOBATECH COBOKYITHOCTRIO 3THX TPEX BIAHMOC BAIAHHEIX Napa-
METPOB. A onpegeneHia OIHOTO U3 HHX 063 APYIHX CTeayeT JaMeNHTE COOTRETCTREHH O ITHM YCIOBHAM.

[MpH DLICTPON OCTAHOBKE MAUIHHE TeIonoH pesHs DoALel YaCTRO COOTBETCTRVET PeHRHMY
OpeTUeCTROBABUEH HenpepEBHol paboTe MPH VEIORMAY GONELOH TENI0B0H HATPYIKH.

Ecnu oxmaskne e [pekpaiiaioT Ccpasy ®e Noche OCTAHOBKH MALIHHBL, TO IT0 MO®EeT MPHBESCTH K
HAKOTUIEHHEY TEI1a B NoIHITHHEE, [IOXTOMY LIH PACUeTa CHIeyer NpUUHTE: elle Gonee Hebnaronpuarioe
IHAYEHHE 1), Ecni MammHa ocTaHaiiHGAETCA MELIEHHG, TO MPednoiarasTcl OOHIKEHAE TEMNZPATYRL
CMATKH HIH OO HITHHEA.

6.7 dpymie paHaniae QaKkTops

PaccuaTpiBaeMLIl METon pacdeTa NMPUMeHHM K NOAWHNIHHKIM, paboTamiiiy B CTALHOHARHOM
pEXHME, B YACTHOCTH MPH MOCTOSHHOH M0 IHAYSHHMID W HANMGETEHAI0 HAFPYIES, NPH 3TOM BIl M
NOAUIATTHHE MOTYT BPAIIATECHE © OAMHAKOBOH CKOPOCTRIO, [HAPOIHHAMHYECKY D YITIOEVIO CKOPOCTL OTpe-
A2TAI0T TI0 opwye

ik, =y + iy . (24)

MeTon pacueTa NpUMEHHM W 004 CAVYAS, KOTOA NOCTOAMHAA N0 THAYCHHID HATHYIKA DPaaeTes o
VEROBOH CROPOCTRIO m. B 3T0M cayuae wy, ONpelensior no fopayie

fiy, = 0y & 0y = 2 {13}

Aas Harpyake, BLIZEAHHOH JUCDATANCOM H BPalaoleiica BMecTe ¢ BaIoM (i = ,), HCTOALIYIOT
thopayay

ity = — (y + oy {lﬁ‘}

AGCOMIOTHOE IHAUEHHE @y,  HCOOALIVIOT § PacueTe UBeim JomMmepheliia, NpH 2T0M CAeIYeT HMETL
B BHILY, 4T Apy oy < 0 9KcUeHTPHCHTET BANa ONpeieisiorT npy vine Mauve B (preyiow 4).

] pPHMEMIHNC — Bee HPOIUATENEHBIC AEMECHARE W VIDIOBRIC HANMPMERICHHHE TG HTCIEH B T OTHOMWCHT R K
HANPDUEBACHHEY BpAIMCHNA BIUTA.

AHHamHdeckas BHIKOCTE IHAYHTENLHO BEHCHT OT TeMIePaTyPhl, NO3TOMY HeOX0IH MG IHATE J00H -
CHMOCTE CMAIOUMUONG MaTepHand OT TeMdneparyphl H ero xapakTepucTHiH (HOOD 3448). ShibdeKTHBHY IO
ANHAMHYECKYID BATKOCTE 1), ONpegensnT no wmpeeTupioll TeMnepatvpe csaiounorn cnod §,, T.e.

M. HANOAAT M0 yCPeIHeHHLIM TeMnepatypas 1, u T, 4 He 0yTes yopeIHeHia IHHAMHYeCKHY IaIkocTel
i Tend 1 1M T

JHmaMAYECKad BAIKOCTE JABHCHT TAKKE OT JaRNeHHd, HO B MEHLIER CTEMSHH.

s noMuHnHEKOE, paGoTARMHY B CTAUHOHAPHOM PERHME B NpH O0LMHLY IHAYEHAAY YIeNLHOR

i3
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w0 oy, <0
) y £

Pueynor 4

HATPYIKH M3 NOAWHTHEE p, IMEHCHMOCTLD ITHHAMHAYeC KO BEIKOCTH OT JARIeHRS MORHO Opeedpett,
UTO GRECASYHLAET HEKOTOPLIH AONOIHHTEALHEH PACUSTHLIH 3anac NpoUHOCTH.

ng He HBIOTOHOBCKHY CMATOUHELX MATEPHATON (04T BATKHY MACE, Mace T LH pafoTid B PavTHYH LY
AHANAIGHAN ) HAGGAAIOTCH OOPATHMBEIE H HEOGPATHMLIE HIMEHEHHA BAIKOCTH I 3JARHCHMOCTH OT HATPYIKH
COGMTA B CMAZOMHOM 3a300¢, 3 TAKNE B BMBEHCHMOCTH 0T CPOKA COva0R. 2TH 3duwhekThl HCCTeIoRIHE TALLL
A HeCKMILKHE CMAIOHEEY MATEPHANOR | B HACTOA LM CTAHAARTS HEe NPHEHMAITCH B0 BHMManHe | 7]

Paboquid 3a30p B MOAWATHAKE 3ABHCHT OT NOCAAKH H XAPAKTepHCTHE TEIIOROTD PACIUMPeMHA Bana
U nomnuunanka. B padouves nonoxenus (20 "C) oTHOCHTENLHBIA 34300 B NOLUIHITHAKE QIMPEIesiT 0o

hopsynam:
ﬂln:\ ~ D] min
Vinay = =t (27)
ﬂﬂ“ — D.l LI FES
Wimin = T : (28)
"_’_ﬂj l:t"lrmu:-. + "jm.n]" 1_1"5]

Pewramuins arTopos 108 pacueTa AaadeTed afubeKTHBH B OTHOCHTEALHEI 32300 B NOOHTHHEES
W TIPH e KTHBHOH TEMNEPATYRE CMAIOUHOTO CIof T, KOTORYM CASIVET PACCMATPHELTL B COOTRET-
CTEHH C 3.5 KAK CRSIHINK TEMIMERATYDY NOAMHTHHED ¥ sana. Ecmm koaduhHune nTe MTHHElHOr0 TENAGEOro
PACIIMPENHA BANA (0 ; W MOTUIATIHHESD &, 5 He PAITHYRTCH, TO 33308 NpH HHIKoH Tesneparype (20 "C)
panen sazopy npd sucokoll (7). Ecin san B NoAmidneHe (BEOAILIL H KOPIYe NOJWHITHMKS) 6§
PeIVILTATE BHEIIHHY BOIASHCTEMH NpHODPeTaInT paznHMiLie TeMmepatypel () 1 7.0, TO 3710 cheayer
YUMTRIBATE TpE pacuere [es. hopryay (31, JTunefinoe pacivpeuye TOHKOMD MO0 MHITHHESRONS CA08

MOAHO HE VUHTEBATL.

4
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Hna goadep e I ToR THHeA 0 TeTUIOBOTS PACITHPE HHA, KOTOPLE PaUTHY L ATA BAAS H I0IIHIT-
HMEKA, OTHOCHTEALHH 39300 MOIUHAHHKD B 3ABHCHMOCTH OT TeIUIGRORG PACIUHPEHHA ONPEIeNginT Mo

(popaMyias:
Ay = oty g =0 ) ( Tep = 20 °C); (30
Agemayy (Ty <20°C) = o (T = 20 %C); (31)
Werr = + & . (32}

Honyerusble paboyie IHIMeHA @3opa nojuununka no NOCT HOO 7902-3.
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MPHITOAEHHE A

{PCEOMEHIYEMOE )

[Ipesiepsl pacueTa

Al IMpusmep 1

Tpetyeres nocacaomats ClUuHOR nogusnamk (2 = 360 "C),  asewonomii paasepa 0= 120 su v B = 60 um,
kaoTopsil paboraet npr sarpysce F= 36 000 H n npn ckopocre M) = 3333 ¢~ ' [Npesnomtraetes, 4o 9rn pabowne
YOAOBMA ABAHKITCH KPATHYECKENME A88 Tennoporg Gananca. Kopnye nompnnswea, uMeomii niouas
nosepxaocTi 4 = 0.3 a?, 1 HEPAIPEIHAN BTVIKA MOAILRTH KD WIFOTORICHEL W3 aoMeEnesoro cnasa. Ban waro-
TORMEH M3 CTAUH. TAasousoe. Macio NOIAK0T Yepel OTBEPCTHE HUMEPOM o = 5 My, POCIHNIEEHHOS DHaMOT TR
IPOTHEONDIOMHG HETPYRCHHON I0HE BIVIKH NOIWIHIHIKS, KEX NOKISGHD Ha puovHee 3, B gauecrse owskn
MCIIOALSYEIT MACNO CO CreneHbn mikecth VG 100 (OO 3448).

Mpexae Beers MocASyET BOAMOEHOCTE PADOTR NOogWHnHKES Ge3 CMaiks nod deeaenaes. B smom cayae
MMCCHITELIS TEUIE IPOHCHEIET TORKD nyTes . RoHsekn. Orpyscuoman resneparype coctasuer T, = 40 °C,
MARCHMILTEHAR LONYCTHMAR TeMneparype noauwmnanks T, = 70 °C.

Ecnu Tesmmepatypi NoqunmiHEs npessceT T, To cnenyeT mpepyCMaTPHEITE [OMLIMY CMILIONHOTD MATEPHILE
MOd SERICHHEM © BHELLHAM MAcTRsasiy oxtasae ey, B Taxuws cvaanx npelioiaraemen, 970 cvasoas bl Marepsan
MOJAKT B DOIMETHAK ¢ RIERTOMHEM JAEISHHEM fop = 5 % 107 Tk, 8 TEMNepaTypa Mucid H EX00E COUTARARET

T, = 58 °C.

Pazmecpid i paboane HapamMeTpil

Harpyaea ma nodiinsie F= 36 KD H:
CrOpOCTs Bl M= 33330
CKOPOCT B T HITH RS My =0 .
Yoo oxeara 0 = 36,
MukcHMATEH BT BHYTPEHHMIT AHAMETR TOALINITHMES Dias = 120,070 = 10— a0
MuannaneHe i BHYTPEHREN T ARAMETP TN NHBKS D = 13050 3 10w
Jnamerp cMasMHOm OTBEPCTE dy = 5w 10w
MEKCHMELILHET AHAMETR BT Dy e = 119950 w0 10w,
MBEHUMEIEHER anaMeTR B Dy i = 119,930 = 10— w,
OMTHOCHTEN LEEA UIHHE 00 HIEBED B0 =15,
CpeaHss BLCOTE HEPOBHOCTEH NOBEPRHOCTH CRBECHHA [OILLITH MK B L ¥
Cpeanss BRCOTE HEPORHOCTEN NOBSPREOCTH CROIMECHNA RLTA 7= 1w 100 .
Koshduument annelidon paciuupeHid oIHiHuEa oy = 2w 100 KL
KosfpuHeHT ANHSTHOM PECIHHPEHIE BATA = 1w W KL
Cmaaoy Bl sErepsaan MG R0,
T, T el Ty, Ma <

40 0,098

=11 0,057

il 0,037

T 0,025
Tenaoomuomsiu A NORSDEHOCTE KOPIYCE [EILHITHNES A=03m
KosfihrmnenT Tennonepeais =M Brfim® - K).
Temneparypa oKpyasei cpeis Tompe = 40 "C.
Tesneparypa CMatos Horo METEPHAN HE BX0OE NOXUHITHEES NP3
CMAZKE T AARIEHMEM Ton = 58 °C.
MABRTIMHOE SHENSHHE TIOAZMH CMATMHON MATCPRETIE DPH CMATKS
0N L ETCH e Pen = 52 1P Mo
OFReMHEAA VISTEHA TEAOEMEOCTE CMASTMHOMT MATEPHLTA po =18 10° Dain® - K.
[peacnsiae IHPEHIE
M ARCHMAT EHAR TOMYCTHMES YIIEABHER HAFPYIKE Ha ST0RIH N HIK P = 1003 10# TMa.
Tpeacnsion A0NyeTHMaN TEMTEPATVRE NOTHTHHKL i = T0°C.
KpHTHHECER TOAMMHG CAMABMHOITY CI08 R R [T
It
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Pacuer B cooTeeTcTBHN © DOok-cxemoil (preyaox 1)
Mpoeepam ."I:.!MIII.-I:'I]':IHEII:i MOTOK 10 YPaBHCHAK (2] npy npernoaaraesoil Tesneparype notmmnankga fy =
= Hl 'C 1 npeanonaraesmoil IoTHOCTH CMAB0HOro marepre po o= 900 xr/me:

fe =

. ] i a-} 1 | .-
m 120 10 x]},__:-c]‘-'l-ﬁxll'.l 120 107 o 900 =j?‘]4{4].3\/ [ 10735
2 0, 037 L 485 10735 120 100Y
Re = 2714 < 10735

[Morok 9EARSTCH ADMHHAPHEIK, DOSTOMY HICTOALNA CTAHIAPT 0/ LUHHOTD CAYYLE TIPHASH M.
B cooreetoronm © ypanseddes {21y

36000 _ g 10f Ma.
I 200 10 = 6l 107

}'J,EEIHHEIH HATPYIKA HA NOOWHITHHE F IONYCTHMA, THE Kik p “ Plian -
Oreoa Temna MYyTCM KOHHCEKUHN
nthlIIDJIlIF}JEM}JSI TEMITFEPATY L. MOOEHITH KA

Thn= T =00 'C.

efupe ETHIEHAR DHHAMAMSCKER BHIH0CTH CMAI0MHOTD MaTepuana npr Ty = 6 “C B CooTBSTCrERE © BXOIHEIMH
AP ETRAMEL
Moy = 1,037 Ma - &

OTHOCHTEILHEE 30300 B IODIEHTHEKS B COOTESTCTENN © YPaBHeHmEMu (27), (28) u {29} cocramseT:

Yo LL20,070 - 119,930 10
mas 120 10+

= 11667 = 10 ;

120,050 - 119,950 10-F

Wi = T =10,833 107 ;

=051, 1667 + 083010 = 107,

Masenenne OTHOCHTEBHOM 323008 1 PESVARTITE TEOEOTS MELICHRCTERA COCTERIRET B COUTBETCTERN © YDHEE-
HeHHeM (30

Ag = (23— 100" (B0 =200 = 0,48 « 10 &
Db K THEH BT OTHOCHTEABHEL 3SO00 B TOMUHTITHEES § COOTECTCTEME ¢ ypasienses (32) cocraraner:
3 3
wor=I1+ 048007 = | 48x 107,
HPPEETHEHAR ¥EIOBIS CROPOCTE COMAcHo ypastennso (24) coctapaner:
YrmoBasd CROPOCTE BEUTE =2 wmx N = 2094200
¥roBEa CROPOCTE MO0 HITHHKS g = 10;
oy, = 20 42+ 0 = 204 42 ol
Yucao Jommepfensan eonumeHD YpaiHeHn (3):

36000 = 1 457 < 10" _ L408
120 % 107 = 60 % 1073 = 0,037 206,43~
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OraccHrensanii 3kcuempuenter cornacko NOCT KOO 762-3:
£ = £(5o, %,u )=0.771.
M MHHMENEHE TOILIHHE CMAMPIHOTD 08 COMECHD YpaeHoHie (200 n pueyrky 1
B = 0.5 = 1200 107 % = L48 = 1077 = (1 — 0,773) = 20,2 = 107" s
Yiennani goapdmuprenT TpeHER cormacHo ypasiedns (4) n DOCT HCO 7902-2 coctapaner:

S

8 ,
o =_.|"{Su.ﬁ. Q |=3,65.

Kosdubuunert TpeHnE
S Jll’ - -3 i i
N —mu__.ﬂ =368 048 = 107 =5 45 107,
Pacxan Tenaa, ooveaoRIcHHE MOLHOCTERY TRCHEH, CONECHD VPREHEHIID (6):
3 120 001 )
Pr=53 410" = 3&I]1]l+—j— 9 42=24653H - wrec = 2465 3Br.

Pacxon Tenaa HECPCE EOPNYC MOJUIHNHHEL H BA0 B OKPVELEIY R CDEGY COTICHD YRRBEHCH I 1]1} COCTARMRACT.

'Plll.ul'll!- = M) w03 x {]'"H_L — 4.

Hz: coorrowenn Py = Py gnn CICIVET, 9T0
. M65.3 i
‘rll.l = m+ 4F = 4509 =C_

Tak kar T, > T, . Toocoeover, 4ro Tesmeparypd o maaka Ty = 6000 jomsHs DeliTe CROPPE KTHPO BRHA.
H,1 B0 3 3 B

, , i
CROPpPeKTHROBAHI0S MPEINOINKRSHHE O TEMIEPATYPE NOALMNHMES -

Thotl=Thy+02(Th | - Tup=00+024509-60)=138,1%

Peaynerars  guasHei el wrepamsay npueeacHs ¢ Tadmaue Al Ha nsmosm atane paeaeris paEasocTs Moy
npeioaEraeMoil TeMneprrypol nomunniia T o 1 pacteTHON Tesneparypoil notwunenkgs Ty | COCTIRIRET MEHEE
I °C. Temneparypa momusnuusa T paccunmasg ¢ focmarodHol crenessi mounoctn. Tak kax T > Ty, o
HMCCHIELES TELIA NYTEM KOHBSKITH OKEIMBReTeA. Heaocarousoi. [TosmoMy moummnMueE CienyeT oxaasiaTe cma-
JOMHEIM METEDHALDA (CMICHEHE T LAREEHAEM ),

Tabamuwa Al

Mapavetp S Jran pacyera
| 1 1 i 5
Ton = Ton o Bl 1382 1355 1344 1338
TleiT MNa-c 0,037 00036 TR i 00395 11,004
Vel — |48 10-F | 23925 10-F | 2386 103 [ 2373% 0077 | 236 =107
So — 1,408 37.95 34,85 14,04 33,24
£ — {0,773 977 0,974 059738 {1,975
fin u . | I | I3 10—n 3,72 10" R B [ 32 w10t
v — 168 0,47 (,50H 0,508 0,52
B Br 2465, 508,55 5440,7 345,13 558,18
Ty “C 450,9 124 8 130,1 131,2 133
Too ik 13%.2 135,5 134.4 134,85

i
ﬁpc.u,llu.'mx-_'l-mc MOEeT DBITh MPRCICTARIEHD ANETCDHATHERBIME METOIAMN.
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f.]THE!I_:'.I TEIULE CMASHHBIM MATEPHEOM {CMASKI 00 ITEELEH BB M)
npﬂ.’]llﬂ.‘l:lrﬂl.'?dﬂﬂ TEMTHEPREATY L CRARON HOMD MATEPHAER HA BEOOOUEE

T,o=T,+20°C=74"C
THEPEETHEHAR TCMISDITYPE CMAI0MHOTD CADR CormacHo b4
T.o=05(58 + 78) =64 °C.

THPCDERTHEHAR JITHEMIHECKA BARIR0CTE CMAMHMHON MaTeprans npr Ty = 68 °C i OCHOBAHHE 3300HHBX
[HHIMETPOR COCTARIACT

M= 0,027 ITa - c.
Hansepenne oTHOCHTEIEHOMT 300 B PETWILTATE BOVISHCTHN TEMIEPaTyPL COrascHo ypasieH i | 3} cocrannier:
Ay= (23— 1) =« 107" (68 — M) = 0,576 = 10",
WP pEKTHEREN OTHOCHTEN BHBIH EI0P COTRICHO YpanHe His (32)
wer = 01+ 0,576) 10— = 1576 10
Yucao Sommepdensaa (31

6000 = 1,576 = 107"
So = - =2 196,
O 20 = 10 %60 = 10 = 0,027 = 209,42

OTHOCHTE LA 3k uermpaonTer cornacko NOCT KOO 7902-2:
o B
e =f( S0, 5. 2 |=0.825.

MUHHMANEHEA TONUHHE CMASHOTD CI0H CONTECHD YPHEHCH D {.2[-”' H PHCYHEY 1:

brin = 05 10 1% = LATH o 1077 = (1 — 0,8250) = 16,35 10—% m.

YiensHb gospdeiipenT TpeHRE coracHo ypasxeHuss (33 n DOCT HCO 7902-2 coctaranet:

i_l . f-ﬂ(m%ﬂ J=2.78

Ko uuHe T TREHHE COCTRRIRET:

fr= %wr =278 % 1,576 = 107° =4 881 = 107,

Pacxon TEInAaa, L'I'l_:l'_l.'l.".=I'IJI|a.'II.‘PIH BLIT MOHIHOC TRED TPCHHH, CONTRCHD YPREHCHHKY {l‘r]:

) + -1
Py = 4881 x 1077 36000 i 309,42 = 1981,7 Ha/c = 19817 Br.

Proxos cMasomore MaTepiaia BASICTEHE PEIBATHA BHYTPEHHEND QABACHHA COMIRCHO YpRBHEHUE (K) |
ICT HCO 7902-2:

o= 12070 s 10" w1576 = 107 209,42 = 00968 = 55,21 = 107" e

Pacxoa cauacunoro satepuata, ofycAoRleHHOND TAAEHHEM OOIGMH, COTIECHO YPaBHeHm (4)
TOCT HOO 79)2-2 cocramaser:

1
5 5 5
gL = ].2“4+“.3ﬁ3m— l.fﬁﬁ[ﬁ]l-'- l.‘}“-z[m] = 1,224;

L)
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,om 1408357 .
[ =15 =0, 1304

J111T |.228

C120° 107 15760 107 S A0

G 027 0,130 = 16,33 = 107" e

Pacxon caamomaom MATUP MRS CONTICHO YPRBHCHH HY 1_] by coCragnseT:

Q= {5520 4 16,33 - 10~% = 71,54 = 10-% s'fc,
F'ill;.'xﬂil TETLAA Heped CMAIOEH LI MUTEPHL COMTMEacHD YEaBEHEHH Y I:l?:l COCTRREIAET:

F

L= LB 10 % T 54 = 1070 - (T, — 58).

s cooruomenun F = P, | nomyhaes:

] 1981, 7

I = +58=73.4C.
BT B w10 7L 54 LY

5 e CUTSIIVET IO EHNE, 4T0 TEMNSPETYP BEXDIA CMAS0MEOM sMatepham T, , = T8 °C
0N HE DEITE CEOPPCKTHROBAHI.
CrROPPEKTHROBAHHOS NPEINOI0HEHHE O TEMOSPUTYPE BRINOLE MO

Taw kax T, , < T,

o =0.5(78 + 73,4) =757 °C.

Janeseimme STams HTepatiai vEasane B Tabnee A2

Ha Tpetnes Jrane pacseTd PaSHOCTL MESILY NPEINOIATAEMod] TeMnepamvpoll BRI M0 HOMD MaTEPHT)
Ty o M pACCHMTARAON TEeMNepaTypoil Bexoaa T, ; cocmaeuaa sedees 1 °C.

CAen0nameakhiy, TEMNEDETYPE BRXOLE CMEMMHOMT MaTepiaia T, PAcoHHTAHE © JOCTATOMHON CTENEHbRY ToY-
HOCTH,

Tak wak T, < Typ, TO TCMOCPRTYRE BLIXOGOA CMAIPIHOND MATCPHAND HEXODUTCR B BONIYCTHMBIX [EREIEEX

Tur kax k e TO MHHHMINEHEA TOMIIHHA CAOH CMEMHOM MATCPHATA HAXODNTCH B J0NYCTHAMELY
{1

Buectn MTepa iuoHHEY PACHSTOH MOKHO BOCIOIBBATECH MeToLoM rpaduaeckod narepnoinunn. Las sroro
MPOBOIRT PUCHET U5 PRIA npeanonarseM ey Tesmneparyp fy oo T, KOTOPEIE OXEITEBENT 1HEIEKHE O3 RI3eMulX
pelEHAiL

B rufasmus Al NPHESIcHE NPOMEEYTOMHES PEIVIBTATE Q00 CTYNS SHCCHTALME TSI MEPes CMEH HENH
METEPHAN {CMaky nog gganeHues ). Ha rane 4 paevets no rabanue A3 YEASIHE peayisTaTe Mpaddaseckin Peie s
H COOTECTCTEHH & PHCVHEOM A 1.

>
msi

Tabnwwa A2

MupanzeTp Enmruua Iran paciera
1 1 3
| C 58 38 kT
T i C T8 757 749
e C 68 fi, &5 by, 45
et Ma-c 10271 00283 (0287
W - 1576w 10 L5862 = 10— 1557 = 10—
Ko — 2196 2,047 2023
E —_ [r8254 LE244 R
B i ™ 16,55 L0--* L6 8T w100 17 = 100
PO — 278 2,84 249
A Br 19817 2006 = 63 2 038,96
o u'-l.-'-;_' 55,21 = 1O 54 49 ot 400 = 1"
o, M 16,35 = 10—* [5.04 10— 14,64 0« 10"
; ¢ m-te 71,54 = 10-* 69,53 = 10 68,73 10—+
Tox i *C T34 74 745
Teu o o 757 740
20
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MupameTp Enwnuna Aran pacurra
] 2 K] 4q
e o 58 5K 3. 58
T, “C fi2 22 i T4 &7
T “r il L 0 fib, 44
Neiy Ma - © 037 025 0,018 (10287
Wy — |48 = 102 L6 10—? 1,72 101 1,557 = 101
S -— 1,408 2479 1934 2,023
£ -— 771 01,8383 (1,851 0815
Fmin w 200,34 = 100 15,52 = 10—* L1237 = 10— L7 = 100
F i = 165 2572 1,849 2895
B Br 2443 54 18615 1470, 4% HI38.96
2 ste 5754 % 10" 7546« 10—* 9905 = 10— 68,73 = [0—%
Fy Br 4142 3250 17 THE44. 70 208706
P.Bri
B0
800
P
/
P
20060
H
1] L
&0 0w I® 80 Tt
Pucyvnox Al
A2 Mpusep 2

TpebyeTca HCCABIOBEITE HACTHHHL NOIUHANEKE © vraos oxeara [50°C, nseouuid passepat 0= 1010 am
B = 758 mm, B KOTOPOM CMITKY NPOBOEHT Qepel CMBEIOHMHBI KEPMIH, KIK 370 NOKI3H0 M8 PHOVHES A2, npo
HebuUibOy HBeTouHoM Tesaenn, Cormene 6.3 paoxog notoks sacaa (, HE BXDOHT B Temnosd Gaaae. Jacen-
FRALIH TETUTA B 3TOM COYVHEe DPOMEXOINT TONBXD ¢ PACXOAOM CMEIOUHOM MATERHATE Yepes NTomuinEuE ), obvoioa-
ACHHBIM TOABKC FEHEPAUMST BRVIPEHHEID IANeHHA. TesMneparypa sxoaa Macin coctananeT = 24 “C. Paianwas
MERTY TEMUIORLIM PACILEPSHIEM BEUTE, BEAATRIIA NOALMTHHED # KOPNYCE MOINEHITHRES OTCYTCTRYEOT,

Puasteprl w pabosme napuMerpu

Harpysga ma nomuunine Fe= 10" H.
CROpOCTE MU N o= 1,428 ¢
Vrnomin CKOpOCTE U oy = ooy = 8,974 ',
¥rour oxsara Q=150
Bryrpemnil auamerp momms T D= 1000 x 10— m.
CpeaHmnit aTHOCHTeIbHER 3330 B IODWHTHHES =10
HasteseHne orHOCHTENEHOID BH0PE B NOIUHITHHES § peayasTeme

TEILTOMONS BOAISHC THIS Ay=0
CHrHOCH TEN BHAR DHHEE 00U ES B/ =075
CMadn B sETepaa WO 4.

21
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¥
4]
Provnox A2
T, "C N { Ve, Ma c
20} {1, 1324
30 0,07 21
40 {1,004 300

Tesneparypa BX0ME CMISAIHOTD MATEPIAA P CMAZES (00 JHEICHHEM L= 24°C,
VaeibHas oObEMHEES TEUICeMEOCTE CMESMHOIT MATERHLIA pr= 18 = 10 ,'_'l.:{,-"lfm’ - K

HPCHEZILHH.L‘ JHEYCHHA

MaKcHMaN LHAR IOMYCTHMAE YISAERHLH HATPYIKL Ha T001H HEE P = 10 = 100 Tla
[Mpeasnsio A0nveTHMAS TEMIEPaTYRE DO HREL T = 7O °C.
KpHrHueckan ToaMHA CAEsM HOM 108 el T [ T

Pacuer o coOTBETCTRIN C pHCYHKOM [

Tpedyvercs npoECpUTE SAMHHAPHOCTE MOTOKE CMEMIMHOID MATEPHALL 8 CODTESTCTENN ¢ ypapHeHues (1) opw
npeanoaaracyoi sfdpekTneHoi TemnepaType caasoisoro caod Ty = 40 °Con o npe npeanoruiraesoll mWioTHOCTH
CMUIOM HOMD MaTepdamm g = 900 u.r,-’mj:

31,4283 1077 = 1010 = 1077 = 900

wox 0D |0
- 2 =043

=4789<413 130 ;

Re =479 < 1306

Mook cuasounor METCPHALE HBJIRCTCH AAMHHAPHELM, MO TOMY HACTORILA CTAHIADT NPHMSHHEM UTH JAHHDN

AV
CoraacHo ypasHe e (21

= 1 = 1,306 s 10F M

P RS 10 1010 = 107

VIensHan HATPYIKD HA EOALGITHIE P IONYCTHME, TIK KIK 05 g

JInceHiminma TEmE IPOHCROUNT YePEd CMAA0MH R MATEPHAL

B rafniue A4 NpeicTasie bl EROMERY TOMHEE PEAIETETE OTACIEHEY Franoe pacuera. Ha wereeprosm arane
PEACSETA PEIHOCTE MEAULY IPETNOIATAc0H AT LHOH TeM EpaTyPoil RENGEE CMEBMHOIT Mareprana T, q 0 paeueTHoi
res mepaTypoil Bexoga T, cocranmer mesee 170 Chenneime bHo, ToMNepETYPa Bhl1E CMAI0MHOTD saTepro 1,
PACCHMTAHE € A0CTATOHHON CTeNeHERY TOMHOCTH.

Tak kak T,y < Ty, TO TEMAOEPaTYPE BLNOLE CMES0MHOND MATEPHATA HANOINTCA 8 JONVCTHME!X [IPEISEaN.

Tak sak k. > h TO MHHHMATEHAR TOALWNHE CI0A CMEI0HHOTH MATSPHANL HAXOIHTER B A0 YCTHMBIX

min lian *
MPCacmax.,

n
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MupameTp Ennenna #man peccm
I 2 3 >
7. “C 24 24 24 24
i o 44 34,5 36,2 34,1
- “rC 34 3.3 301 29,55
L Ma-c (1058 0,07 0,074 0,077
Sir — 2,507 2079 1,967 159
£ — (1, 798 0,767 0,758 0,75
koo M 1020 = 100 117,67 = - 122,21 = 10" 126,25 = 100
Iy — 1,65 |,822 1,87 1,92
! Br T477.6 H24H Bi3R.6 #7012
i, W 46,04 = 10— 46,60 2« 10 46,69 « 107 46 88« 107
T C 3 3183 34,08 34,31
Lexn e 38,5 36,2 35.1
A3 llpusmep 3
Tpebyerest nocacaonars SacTHYHIAA DOAWHNEEE ¢ yraosm oxera £ = [50° CMaiouss6 MAaTeprut Mo ren

H HUIPYERDUIYIG 3HY DOZUHIHAKE OpY A30RMTOMHOM. TEANCHHH Heped BEPXHION [METOBHHY TOIILHIHBEL, K3k
MOKASHD ML PHCYHES ALY, KOTOPOH HMSST KPYTOEYR KIHIABRY,
M caasminy KapMaHs PRCIOIGEECHE B TOPUE COSIHHCHNE Mo vitos £ 90° k npuickeHioil Harpyske.
Termm paccensieTos Hepel CMABHHBI METEPHAN W coraacHn 6.4 obmi packon CMasHOM MATEpHLLL
paccyuTE AT T ypardeHaas (10) a (11).
Paammans mekay TenmoseM pReiunpeHEes BUIA, NOILIMITHEES M KOPIYCE MOIUHAHTKD OTCY TCTRY 0T,

A-A
Ja

Paiscprl n pafose NAPEMETPEL
Harpyaga ma nogunamne
CKOpOCTE BEUL
YrmrEn CKOpOcTh
Vron oxeara

A hp

I.‘_

Pucyvnok A3

F= 18000 H.
M= 25"

uy = oy = 157 o= L
Q = [

23
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Bryrpetmnit anaserp 0= M0 = 107 m.
Cpeaniil arHOCHTembHEIE JH30P MO0 H UKD g o= 2 x 10
Hamesenne oTHOCHTEIBHGID F90PE GQLHIHWES B PEay/IbToTe
TEIUIOEOM BOACHC THHEH Ay=1h
O HOCN e RHEA LHES 0D HIEHHED B =105
Hspuas cxaaomEoi KaHaekn o veeos 1800 by o= 30 1Y L
[nyGiHa cvmaonHoil KnHABKN b, =35 10
Il eepitrs cMAI0MROIG KAPMEHa by =60 10—
TayBsiHa CREsOL O KEpEHE bp=25% 10— M.
CMaaounpi Marepasan Y& 33
TeE, "C Neii ( Teay, Ma-c
41k (3,031
50 0,022
B0 (4
T {1, (K1t

Tespeparypa BXOIE CMATOMHOND METEPILLIE TP CMAsKe mog sameHnes 1., = 40 °C.
HAbRToMsoe BHaieHue NOASTH CMAIONHOTD MATEPHILIA P CMAIKE
N4 A BEEHHEM Pen = 0,52 107 [a.
VaeiuHasn odbeMHia TEI0EMEOCTE CMASMHOM MATEPHATa poo= 1,8 10" Qi - KL

HFI'C.'JI'..'..'II:HHL' JHEYCHHA

MEKCHMLIEHO SOMVCTHMIA YIEIBHLIE HAMPYIKSE HE 000 HITHEE P = 10 = 100 [1a.
Mpeaeasio A0NYCTHMAA TEMECPATVPE NODUHTHEKL T = 80 °C.
KT eckian ToaHHaL CMmpi HOD CI08 M = 200 107"

Pacier B cOOTBETCTEAN © PHCYHEOM |
TpebyeTon NPOBEPATE JAMMHAPHOCTE MOTOKS CMABMHOM MATEPHALL B CODTBCTCTENH © vpapHeHnes (21 opn
npeanoadraeyoi TeMnepatype nogimniea Ty = 60 °C 0 npegnoiarmeMold MAaoTHOCTH CMA30MHOID MATEpHLIL
- ford :
o= 90 ke

] = N 5 3 -3 % -3
=I:x_U[i'xllI w25 2w 100w 2000 100 2 900 20196 < 41.3 00 100 _911 5.

Re 3 i
2=0,014 2w W7 2000 s 1077

Re =M1 96 < 9235

(Moo caaInMuont METEPHATE RETHETCR TAMHHAPHEIM, TOSETOMY HACTORINE CTAHAAPT NPHMEHHM A8 JHHHO
CAVUIR.
Coraacso ypasuensso (21):

_ 18000
0,5 % 200 = 107 % 200 107

=09 10" MMa.

WiensHan HAMPYIKD HA [OJIMIEHIE J IONYCTHMA, T, K. P % fhin-

JUHCCHIMIMA TEME IPORCKOIIT YCPed CMAIoH L METe praL.

B rabanue A5 npencmimicHE OPOMERYTOMHEE PEIVIETATH OTISILHEX JTAN0E PactheTa.

Xapasreproi ocobeHHOCTED 3T0MD PACHCTL A RTASTOA OIPSIETEHNE MOWHOCTH TRCHMI W POCXOITEL CME30H HOD
MATEPHATL, OCHOBAHHEY HE PACKOLE B CMAZ0MHEIX KAPMAHAK B KaHIBKLY,

Rk npaMep NpsEeieH nepasil STan paoeeTa.

MowHocTE TpeHR B cMasouB R Kapsanax 1 kapspkix (e, FPOCT HOO 79032

OO0 = 157 = 2.5 = 107 = 200 = 1077
2w X2

Lo=2x05z[ 40002 )0,94]=2.74;

Qb 3 157 50 2,5 3 100 ¢ 2000 100*
2 (022

Cp=05m] 4+ 0.0002( J0.94 [=48,22,
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Tatamwua AS

MupameTp Ennsnuna Aran pacuera
] 2 3 4

. “C 41 40 41 40
Toet T i} 521 48,6 4713

Tor o 50 46.1 443 437

T Ma c 0,022 024 0,0273 0,028

Sor _ 1,042 01,9554 08338 L5155

g _ 0,734 0,725 0,7 0,598
Bt M 532 10t A5 10" 60 = 10 64w 10"
i _ 4.k 48 54 5,45

P By 1966, W 25199 25356

o i 109,27 » 10t 09,02 = 10—t 08,52 = 10—t 108,55 10—
2 e 153,72 % 10— 139 84 = 100 L1949 = 104 117,15 1010
@ e 262,99« 10" 48,86 = 10" 228,00 = 10" 235,65 10"
Ten.t ‘C 442 45 46,1 46,3
Ten “C 52,1 48.6 476

CI-L'I:'L TPCHMH B BOEM CMASOMHOM  CIR0RE
o 0022 157 x 100 x ]l?"“x!ﬂleﬂ"‘ [ 10425 4.6 &= 107 { n _leu"-‘xzunxm"‘”_t )
2 1077 100 10-* L3 34720, 7347 21x2 50077
RS [ x S 200 .‘x:}'.ﬁU}{IIIITI H,l?}]:JETH.
KD 2 10 Wi 0. 738 22 Sxlir

HHTeHCHBROCTS TEIIOBROTO MOTOKE H3-5 MOLUHOCTH IFPEHHA B TOJOUIHNTHARE

zi.u.lxlu-‘]

B p=12524 57=1966,3 How/c = 1966,3 Br.

E'i].l;.'m:l.'l, CHAPOS FE OO MATCPRLIEE =30 RO HEAM IO CKOTD DA HHE iL‘M. VPHBHCHAC H!:H:
o= 200 10 "o 250 10T = 15T 00435 = 100,27 = 10" arje.

Pacxon CMATOMHOND MATEPHALE - M3-38 DaRIeHns nogads os. vpapHedws (9w (10 FOCT HCO 7902-2]
CYMMHDYETCH MY PACKOLE MATEPHATE N3 KAPMAHOE 1 KAHAROK:

6« 103 6l 10 00 107"
=1, 188+ 1 582 ———— |- 2585 —————— [+ 5560 | ————— =2 4082 ;
e i E 100 = 10 J [ PO s 102 :F li L = 100 -'}

| | il + 1 =50 73F) +0=07+ =33 =x0.734

T
Q=% ; : = 1,0564 :
. O [ 1002 100 = 30 1003
In | ———) 2,402 = =
60 = 107 200 5 107

0.~ 2007 10°% % 2 = 1007 =00, 5% 10°
L 0,0x

10568 = 155,72 2 10 w? e
Pacxon camsrsEony smanepians [os. ypasaerws (100 w {11)]:

0= (10827 + 153,72 = 107" = 262,99 = 107" w'/c.
HurescHeHocTs TeroBore ookl B CMEI0MHE satepnan |os. ypasdedwe {17}:
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Po= LB x 10 % 262,99 x 1% (T, | — 40,

M2 cooraowennn Py, = Py, | coeaver:

Pl

T . = + 40 =44,7°C.
ST B 1P x 262,99 % 1078

B Tabanue Ab NPCACTARICHEB] PCEYIBTATH PECHCTR,  YVIHTRIEAKMUHAS fACKOD CMAdOHHOND MATCODHGRA MOpSS
CMERIOM HE KAPMAH. ”pl.‘.iﬂll'.b.'ll::l}ﬂt]lﬂ. UTO CMEAKE JATIOJTHACT HATPVACHHEL H HCHIIPYACHHEC I0HE CMOCOSHTO

AL,
B aros CAYVEES HA [IEPEOM TRE PICHeTE POyl CMEFIHOID MATERHELIE M3 KapMaHa COCTARTHET.

gp = 24082
n |
Q;:E- = =ﬂ,4254:
100 10
e | 1 A8 2
{ ke B }

2000 = 1077 20 e = 0,5 10

Q.= kR 04254 = 61,88 = 107" wijc
Tabnuus Ab
MupameTp Enwnuua S gpacarTa
] 2 3 4
T o 40 40 40 4
 J Te & 539 1.1 50
T e &) 47 455 45
Ty Ma. ¢ 0,022 0,0235 0,0252 01,0263
S0 _ 142 09757 {1, %59 0.8819
E _ 0,734 0,727 0,717 0,
B o 32= 107" 546 = 10" 56,6 x 10" 59 s 10"
£, — 4.6 4,75 5 5,18
B By 24197 2404 £ 26258 27132 9
o, sife F09,27 = 10~ 109, 15 10— 105 (2 = 100 108,77 = 10—
@, wtfe 6 88 10" 5793« 1r® 402 % 10" 49 86« 10"
.dn e 170,15 10" 167 08 »= 10— L6304 = 10" 158,63 = 10"
- “rC 47.9 48,3 45,9 49.5
S s 53,9 40,1 50
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