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TOCYJIAPCTBEHHBIA CTAHIAPT COIO3A CCP

COCYAbI U AIIITAPATBI CTAJIBHBIE

HOPMbI U METO/JIbI PACYETA HA TIPOYHOCTD
TP MAJIOIMKJIOBBIX HAI'PY3KAX

TOCT 25859-83
(CT CDB 3648-82)

IT'OCYJAPCTBEHHBII KOMUTET CCCP IO CTAHJIAPTAM
MockBa
TOCYJAPCTBEHHBIA CTAHJAAPT COI3A CCP

COCYbI U AIIITAPATBI CTAJIBHBIE

HopMbI 1 MeTOABI pacyeTa Ha NPOYHOCTDH NPH MAJTOUHMKJIOBBIX rocrt
Harpyskax 25859-83
Steel vessels and apparatuses. (CT COB 3648-82)

Norms and methods of fatigue strength
calculation under low-cyclic loads

IMocranoBiaennem I'ocynapcrBenHoro komurera CCCP mo crangapram ot 11 uroas 1983 r. Ne 3046
CPOK BBe/JeHHSI YCTAHOBJIEH
¢ 01.07.84

Heco0/101eHne cTanaapra npecijeayercsi o 3aKoHy

Hacrosimuii craHgapT paclpocTpaHseTcs Ha CTalbHbIE COCYAbl W amnmnapaThl, NPUMEHSEMBIE B
XUMHYECKOH, HedTenepepadaThBaOmeli W CMEXKHBIX OTPACisX NPOMBIIIICHHOCTH U  OTBEYAIOIIHE
tpeboBanusiM ['OCT 24306-80, u ycraHaBIMBaeT HOPMbI MU METOJbl MX pacyeTa Ha NPOYHOCTh NpHU
KOJINYECTBE IJIABHBIX ITUKJIOB HAarpy>KeHHs OT JaBJICHUs, CTECHEHHOCTH TEMIEpPaTYPHBIX JehopManuil Win

JIPYTUX BUJOB HArPY>KEHUH OT 103 50 5 * 10° 3a Becn CPOK 3KCIUTyaTalluy COCYya.
Hactosimuii crannapt nomkeH npumeHsaThes coBmectHo ¢ [OCT 14249-80.
Crangapt nonaHocteto cootBercTBYeT CT COB 3648-82.

1. YCJIOBUsA NTIPUMEHEHUSA PACYETHbBIX ®OPMVYIJI

1.1. Pacuernble QopMynbl HACTOSIIET0 CTaHAApTa MPUMEHHMBI TPU YCIOBUH, YTO pacueTHHIC
TEMIIEPATypPbl HE NIPEBLINIAIOT 3HAYECHUM, IIPU KOTOPBIX YUUTHIBAIOT MIOJI3y4ECTh MATEPUAIIOB, T. €. IIPU TAKUX
TeMmmepaTrypax, Korjaa aomnyckaeMmoe HamnpsbkeHue onpenenssoT no [OCT 14249-80 mo mpeneny TEKy4ecTd
WM BpPEMEHHOMY COMPOTUBIIEHUIO (TIpeieNTy MPOYHOCTH).

Ecny HeT TOYHBIX aHHBIX, TO (POPMYJIBI MPUMEHUMBI IPU YCIOBHM, YTO pacueTHasi TeMIlepaTypa CTEHKU
u3 yriepoaucton cranu He npesbimaeT 380 °C, u3 HuzkoserupoBanHoi cranu 420 °C U U3 ayCTEHUTHOU
cranu 525 °C.

1.2. PacuerHble ¢GopMyJibl TPUMEHHMBI JJIi COCYJIOB, OTBEYAIOUIMX YCJIOBHUAM IPOYHOCTH TpU
CTaTMYECKUX HArpy3KaxX MO0 HOPMATUBHO-TEXHUYECKOU JOKYMEHTAIUH.

1.3. Pacyernsie (opMysbl NPUMEHUMBI [UIS 3JEMEHTOB COCYAOB W amnmapaTroB, A KOTOPHIX B
HOPMaTHUBHO-TEXHUYECKOW JOKYMEHTAIIMU HE TIPUBEACH pacueT Ha MAJOLUKIOBYIO YCTaIOCTh.

2. HTUKJIbI HAT'PYKEHUA

2.1. Iloxg muKIOM HAarpyKCeHusgd IMOHUMAIOT MOCICAOBATCIbHOCT HW3MCHCHUSA HArpy3KH, KOTOpasd
3aKaH4YMBaCTCA MEPBOHAYAIBHBIM COCTOAHUEM U 3aTEM ITIOBTOPACTCA.
2.2. Ilon pasMaxom KoJIeOaHMs Harpys3kKu cCJeayCeT INMOHHUMATb a0COJIFOTHOE 3HAYEeHHE Pa3HOCTU MCKAY
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MaKCUMaJIbHbIM U MUHUMAJIbHBIM €€ 3HAYEHUSIMHU B TEUEHUE OJJHOTO LIUKJIA.

2.3. IIpu pacueTe Ha MaJIOLUKIIOBYIO YCTAJIOCTh YUUTBHIBAIOT CJIEAYIOIINE [IUKIIbI HATPYKEHUS:

1) paGoune LUKIBI, KOTOPbIE UMEIOT MECTO MEXKIY IyCKOM M OCTAaHOBOM pPAacCUUTBHIBAEMOIO COCynaa U
OTHOCSITCS] K HOPMAJIBHOM 3KCIUTyaTalluy COCYIOB;

2) UMKJIBI HArpy>KEHUS IIPU TOBTOPSIOLIUXCS UCIIBITAHUAX 1aBJICHUEM;

3) IUKJIBI AOMOJIHUTENBHBIX YCHJIMHA OT BO3JAEHCTBHUS KPEIUICHUS 3JIEMEHTOB - COCyJAa WM ammapara u
KpeIuieHHus TpyOOonpoBOIOB;

4) UWKIBl HArPYXKCHHs, BBI3BAaHHBIC CTECHEHHOCTBIO TEMIIEPAaTYpHBIX JedopManuii MpH HOPMAIbHOU
AKCILTyaTali COCYJI0B.

2.4. Ilpu pacueTe Ha MaJIOLMKIIOBYIO YCTAJIOCTh HE YUNUTHIBAIOT LIMKJIBI HATPYKEHUS OT:

a) BETPOBBIX U CEHCMUYECKUX HArpy30K;

0) Harpy30K, BOSHUKAIOUIUX MIPU TPAHCTIOPTUPOBAHUH U MOHTAXKE;

B) HAarpy3ok, y KOTOpHIX pa3Mmax KosebaHus He TmpeBblmaer 15 % 11 yriaepoaucTsiX |
HU3KOJIETUPOBAHHBIX cTajiell, a Takxke 25 % [ ayCTEHUTHBIX CTajJed OT AOIMYyCKAaeMOro 3HAYEHHS,
YCTaHOBJICHHOTO TpPU pacueTe Ha CTAaTHMYECKYI0 NPOYHOCTh. [IpM COBMECTHOM JIEHCTBHHM Harpy3oK IO
MOANYHKTaM @-6 TUM YCJOBMSIM JIOJDKHA YJIOBJIETBOPSTH CyMMa pa3MaxoB Harpy3ok. IIpu ompenenenun
CYMMBI pa3MaxoB Harpy3oK OT pa3JIUYHbIX BO3JEHCTBUN HE YUMTHIBAIOT BCIOMOTAaTEIbHYIO HArpy3Ky,
KoTopas coctaBiisieT MeHee 10 % oT Bcex OCTalbHBIX HArpy30K;

I') TEMIEPATYPHBIX Harpy30kK, MpuU KOTOPBIX pa3max, KoieOaHUsl pa3HOCTH TEMIIEpATyp B ABYX COCEIHHX
Toukax MeHee 15 °C st yriiepoaucThiX U HU3KOJErupoBaHHbIX cTajed u 20 °C s ayCTEHUTHBIX CTAJICH.
Ilon cocenHMMHU TOYKaMM cleAyeT NOHMMATh JBE TOUKHU CTEHKH COCYJa, PACCTOSIHME MEXKIY KOTOPBIMH HE

npeBsiaeT +/2Ds, rae D - AnaMeTp cocya, s - TONIMHA CTEHKH COCy/a.

1) pa3MaxoB KoyieOaHMI TemmepaTypbl B MECTE€ COCAMHEHHS MaTepHalioB C  pPa3InYHBIMU
Koa(duIMeHTaMH THHEHHOTO paciiupeHusi, KoTopbie He mpeBbiaoT 50 °C.

(M3menenHas pexakuusi, U3m. Ne 1).

2.5. Pa3max xone0aHus TJIaBHBIX HATPY30K OMPEACIISIIOT HA OCHOBE paOOUYNX 3HAYCHUHN ITHUX HArpy30K.

2.6. Yucno UKI0OB HArpY>KEHUS ONPEEISIOT [0 YCTAHOBIEHHON B JOKYMEHTAIMHU JOJITOBEYHOCTH COCY/1a
uu anmapara. [Ipyu oTCyTCTBHM TaKuX aHHBIX MPUHUMAIOT AOJITOBEYHOCTH 10 JeT.

3. YCJIOBHUSA TPOBEPKH HA MAJIOOUKJIOBYIO YCTAJIOCTD

3.1. Pacuer Ha MaJOLUMKIOBYIO YCTaJlOCTh HE MPOBOJAT, €CIM HUMEIOTCS MOJOXKHUTEIBHbIE PE3YJIbTaThl
HKCIUTyaTallil AaHAJOIMYHOIO COCyJa IpPHU TeX K€ YCJIOBUAX pabOTbl U B TEUEHHE BPEMEHHM HE MEHee
pacyeTHOM JOJITOBEUYHOCTH.

3.2. Pacuer Ha MaJOIUKJIOBYIO YCTaJIOCTh 10 pa3i. 4 U 5 HE MPOBOJSAT, €CJIU JIJIsl BCEX IEMEHTOB cOCya
BBINOJIHAIOTCS CIEAYIOIINE YCIOBUS:

1) Bce u3MeHeHus Harpy3o0K, KpOMe J1aBJICHUs, YAOBIETBOPSIOT YCIOBUAM 1. 2.4;

2) pazmax JaBJ€HMs IPUHUMAIOT IOCTOSIHHBIM B TEUEHUE BCETO CPOKA IKCIUTyaTalllH;

3) ya0OBIETBOpPSETCS YCIOBHUE

< 1
N <N ] (1)
IUIE BCEX 3JIEMEHTOB cocyza. JlomyckaeMoe YMCIIO LUKIOB HArpyXXCHHUs JaBICHHEM [Np] OTIPENIENISIOT TIO

yept. 1-3.
@opmyny (1) IPUMEHSIOT Ha OCHOBaHUH pacueTa OTAETIbHBIX Y3JI0B MPHU COOTBETCTBYIOIINX 3HAUYCHUSIX &

N [o] u [p]. HomyckaeTcss mpoOBOAUTH pacyeT amrmapara B IIEJIOM MPU HAaWOOJBIIMX 3HAaYeHUsAX & M [o] u
HaWMEHBILIEM [p].

3.3. Ecnu ycnoBue Gopmyinsl (1) He BBITOTHSAETCS, TO MPOBOIAT JTUOO YIPOIIEHHBIN, TNO0 YTOUYHEHHBIH
pacyer Ha MaJIOLMKIIOBYIO YCTAJIIOCTh MO pa3j. 4 uiu 3J.

JlommyckaeTcsi yTOYHEHHBIH pacueT He MPOBOJUTH, €CJIHM YIPOIIEHHBIA pacdyeT AaeT MOJOKHTEIbHBIC
pE3yJIbTaTHhI.

JlomyckaeMoe 4HCJI0 HUKJIOB HArpy:KeHHs JaBJICHHEeM /ISl 3J1IEMEHTOB COCY10B U aNNapaToB U3
YIJIEPOAUCTBIX CTAJIeH
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I pumeuanue. Homorpamma nocrpoena npu 3Hauenusx A = 60 - 103 MITa, B = 150 MI1a, t = 380 °C.

I[onycxaeMoe YHUCJI0 HUMKJIO0B HATPYKECHUA TABJICHUEM AJIAl 3JIEMEHTOB COCYA0B M allnmapaToB U3
HU3KOJEITMPOBaAHHBIX crajeii
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Yepr. 2
ITpuMeuanue Homorpamma nocrpoena npu 3HadeHusx A = 45 + 10° MITa, B = 230 MITa, t = 420 °C.

JonyckaeMoe YUCJI0 HUKJI0B HATPYKEHUsI JABJICHUEM Il 3JIEMEHTOB COCY/IOB M ANNApaTOB U3
ayCTeHUTHBIX cTaJiei
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Yepr. 3

IIpumedanne Homorpamma nocrpoena npu 3Hadennsx A = 60 + 103 MIIa, B = 270 MIIa, t = 525 °C
4. YIIPOIIEHHBIN PACUET HA MAJIOIIUKJIOBYIO YCTAJIOCTh

4.1. I[J'I}I BCCX HAI'PY’KCHHBIX 3JICMCHTOB COCYJa JOJI?KHO BBIIIOJIHATHCSA YCIIOBUC

N,
U=32—L <1
N1

)

3HaueHue JO0IMyCKAaeMOro Yncia IIUKIOB Harpy KeHHsl J-ro BUAA ONPENEISIOT MO pa3/l. 6 B 3aBUCUMOCTH OT
aMIUTUTYAbI HAMPSKEHUS j-TO BUJIA.

4.2. AMIUIMTY Ty HanpsKEHUH PU Harpy>KEHUH j-TO BHJIA ONIPEIEIISIOT 0 popMmyIie:

_lokén ,(Ap/ LAF,  AM,
2 \lpl [F1 [M]

A

+ L(EaAT, +|Ea, - Eya,|AT,)
2 J Y (3)
rae & u n onpenensitoT 1o 1aba. 1 u 2. [lpu pacyere rimaakoit ooedaiiku, K03PGUIIUEHT TPUHUMAIOT TOJIBKO
JUTSL IPOJIONTBHBIX CBAPHBIX LITBOB.
3nauenus [M] u [F] onpenemnsitor mo TOCT 14249-80, TOCT 24757-81 u TOCT 25221-82.

Taobmuua 1
Tum cBapHOTO IIBa WJIM COSAMHEHNE YIEMEHTOB [TpuMepbl, CBapHBIX IITBOB &
CTI)IKOBI)IG CBAPHBIC HIBLI C MOJHBIM ITPOBAPOM U IJIABHBIM 1,0
epexoa0om.
TaBpOBble CBaprle IIBBI C IIOJIHBIM HpOBapOM 1 IIJIaBHBIM
MEPEXOIOM.

BecmroBHast obeuaiika
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CBapHble MIBBI COCyZAa C MOIKJIAAHBIM JIMCTOM IO BCEH
JUINHE.

CTBIKOBBIE U TaBPOBBIE CBAPHBIE ILIBBI C ITOJHBIM- IIPOBAPOM
0e3 1uiaBHoro rmepexonga. CBapHble IIBBI LITYLEPOB C
YKPEIUISIIOIUM KOJIBIIOM C TOJHBIM ITPOBApOM.

1,2

OnHOCTOPOHHHE CBapHbIE MIBBI 0€3 MOIKIIAJHOTO JIHCTa C
HEIpOBApOM B KOpPHE LIBA.

CBapHbl€ BB IITYLEPOB C KOHCTPYKTUBHBIM 3a30POM.

CBapHble BBl NOJKIATHBIX JTUCTOB.

CeapHbple BBl IUIOCKMX TPUBAPHBIX  (JaHUEB C
KOHCTPYKTHUBHBIM 3330POM.

CpapHble BBl INTYLEPOB C YKPEIUIAIOIIUM KOJIBLIOM H
KOHCTPYKTHUBHBIM 3330POM.

1,5

I1 puMedYaHHUuCeC. 3HaueHue Z:, HCﬁCTBHTGHLHO TOJIBKO B TOM CJIydae, Korja mjiomajib NornepeuHoro CCUCHus 1 MOMCHT
COIIPOTHUBJICHUA CBAPHOT'O COCAUHCHNA HE MCHBIIIC COOTBCTCTBYIOINX 3HaueHui B Hanboee CI1aboM dJIEMEHTE y3ia.

(M3menenHas pegakuus, U3m. Ne 1).
5. YTOUHEHHBIN PACUET HA MAJIOIIUKJIOBYIO YCTAJIOCTDb

5.1. YTOYHEHHBI pacyeT Ha MaJOUMKIOBYI) YCTajJOCTh OCHOBAH Ha ONPEACICHUU HAMNPSHKEHUW I
yOpyroro Marepuanga Mo TEOPHH IUIaCTUH, 000JI0UeK, Koyiell W OajoK: MpHU JIMHEHHOM pacIpelieleHUH
HaIpsDKEHUW MO TOJIIMHE CTeHKH. [Ipu pacdere omnpenenstoT HampsOKEHHs sl MPOBEPSIEMOro y3ja B
HECKOJIBKMX TOYKaX Ka)J0ro 3JIEMEHTa Ha BHYTPEHHEN M HAPYKHOW IMOBEPXHOCTSAX B TPEX HANPABIICHHUSAX.

[ToydyeHHbIE TakUM O0pa30M pEIICHUs Jii HEKOTOPBIX HambOoJee TUMUYHBIX Y3JIOB MPUBEICHBI B
CIIPABOYHOM HPUJIOKEHUH 1.

5.2. JIas ynpoleHus: pacyeToB SMIOPHI [IUKJIOB HATPY>KEHUS IPUHUMAIOT B BUJIE IPSIMOYTOJILHUKOB (4epT.
4), npuyeM KOJIMYECTBO LIUKIIOB OMPEACIISIOT MPU MOCTOSHHON HArpy3Ke, Wi OJlHa Harpy3Ka MOXET UMETh B
OJITHOM TJIaBHOM ITUKJIE (ITyCK B KCIUTyaTaIMIO U OCTAHOB) HECKOJIBKO BTOPOCTETIEHHBIX LENbIX IUKIIOB.

5.3. Jlst Kax0ro BUAQ HArpy3Kd PacCUMTHIBAIOT pasMax OTACIBHBIX COCTAaBISIOLINX HANpPsDKEHHH Ao,

Aoy, Ao, Atyy, At

BXOAAIIUX B ITUKII.

<75 Aryz, Ac|, Ac,, AGy Kak pa3sHOCTb HANpPSDKCHHH O0OMX HArpyXCHHBIX COCTOSHHI,

Tabmmma 2
Y3en uid 31eMeHT cocyia PacuerHblil 21eMeHT DcKu3 y3ia n
T'mankas obomouka. O6onouka 1,5
Cdeprueckas 4acTh, BBITYKIIBIX JTHUII
0e3 oTBepcTUi H :
H |
Coeaunaenne 0060JI09€K pa3HBIX TOJIITUH. Bosee Tonkast o6omouxa. 2,0
[Imockoe mHume win Kpelmka ©Oe3| Ilmockoe mHUINE, KPBIMIKA.
otBepcTHil (OTBepcTHS UL OONTOB HE
YYHUTBIBAIOTCS), ICHTPAJIbHAS 30HA.
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DJUIUIICOUIHOE THULIE. DJUIUIICOUIHOE THULIE.
HInunexu CrepxeHb W
O0euaiiku ¢ KOJIBIOM JKECTKOCTH Oo0euaiika
[IpuBapHble BCThIK (uiaHubl ¢ ruiaBHbeM| OO6onouka u Quanery
epexo oM - e = ]
-
| -
1 1 ;
OtbopToBaHHas gacte| [lepexon. ; 3,0
TOpoc(eprIecKoro ¥ KOHHIECKOTO THHIIA.
i !
[lnockoe nuuimme wiau  Kpblika c¢| JlHWiue, Kpblika, TpyOHast @:
OTBEpCTHEM, TPyOHAs peleTKa. peuierka.
OTtOopTOBaHHBIE IUTYLIEPHI U JIA3HI. Ob6omnouka B MecTe _ 3,0
YCTAHOBKH LITYLIEpa WIIH JIa3a. S|
b
N\
O06onouka co mrynepoM 0e3 HakiagHoro| O0osioYKa B MecTe N
KOJIBIIA. YCTaHOBKH IITYyIIEpa.
i
CoenmnHeHne KOHHMYECKOH obOeuaiikn c¢| Konudeckuit mepexo. J
OWIAHAPUIECKOW 00edaiikol MEHBIIIero |
JMaMeTpa.
I
[MpuBapuble  mwiockue  ¢uanusl k| OO6onouka u duanen. :
o0oJ0uKe.
Bontst i mmmibkn (o < 540 MITa) Pe3nba E_ T
O6oiouka co ITYLEPOM u| OO6onouka B MecTe 4,0
YKPEIUISIOIINM KOJIBIIOM. YCTAHOBKH LITYyLIEpa I
I
1
YrioBele coeauHeHuss kKoHuueckon umu| Ilepexon.
chepuieckoii oOedaKy.
i :
Bonrel n mmnuineku (6 > 540 MIla) Pe3pba
Ccepuueckast KpbIIIKa ¢ KOJIBIIOM. Cdeprueckmii cerMeHT 4,0
Coenunenne c¢ obOevaiikoii twiockoro| Ilunmuaapuueckas oOeuaiika
JTHHIIIA C 0TOOPTOBKOM MIIM BEITOUKON WIN IUIOCKoe JHuIe 0e3
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OTBepCTHs (OIpeIeIOmIM
SBJSETCS DIEMEHT ¢ Oouee L
HU3KUM ﬂOHyCKaeMbIM | \
JlaBJIeHUEM), B KpaeBoii 30He |

Page 8 of 24

Coenunenne ¢ obOedailikodl mnpuBapHbIX| IluwmmHIpHUYeckas oOedaiika

INIOCKHUX OJHHIIT OCTAJIBHBIX THIIOB

WIM IUIOCKOE JHHUIIE 0e3
oTBepCcTHA  (OIPEACTISIOIMINM
SBIIIETCS DJJIEMEHT C 0oliee

5,0

HU3KHUM JA0ITyCKa€MbIM
JIABJICHUEM), B KPaeBOH 30HE
(M3menenHas pegakuus, U3m. Ne 1).
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UYepr. 4

AMITTUTY Ty HalPsDKEHUN AT KXKIOTO [UKJIIA OMPEAeTISIoT 1o (hopmyrie

K
o, =—"maxﬂA0'1 —Ao,|;|Ac, —Ao,|;|Ac, — Ao, },
2 (4)
MpH pacuerax ¢ nomoiisio IBM momyckaercss aMIUIUTy 1y HaPSHKEHUH ONPeaeNsTh Mo Gopmyie
o _ﬁ\/AOJ +Ac>+Ac? —Ao Ao, - Ao Ao, — Ao Ao, +3(Ar2 + A2 + AT2)
A~ B X y z x y X z y z Xy Xz vz /), (5)
JUISL ITTOCKOTO HATIPSKEHHOTO COCTOSIHAUSL IPH TVIABHBIX HANPSDKEHUAX Aoy U Ao,
K
o, =—“\/A0'12 +Ac; — Ao, Ao,
2 . (6)
5.4. 3nauenne >(pHeKTUBHOrO KOdPPUIHMCHTa KOHICHTPALNA HANPSLKEHHS K | ONPeessiioT o Gpopmyiie
Ks=1+q(a,- 1), (7)

rre 0<q<1 -xko3pduuueHT 4yBCTBUTETLHOCTH MaTepraia K KOHIIEHTPALIH;
0, - TEOPETUIECKUA KOIPDUIMCHT KOHLIEHTPALIMH.

3HaucHUS q u (IG ONpecaAC/IsIIOT B 3aBUCHUMOCTU OT MNPUMCHACMBIX MATCPHUAJIOB W KOHICHTpALUH

HanpsokeHui. [Ipu OTCYTCTBHH TOYHBIX TAHHBIX
Ks=pE/ o, ®)

rae ¢ - ko3¢ dunueHt npouHoctu cBapHoro msa mo [OCT 14249-89;
& - ompenensioT mno 1aom. 1.
p = 1,0 ansa nundoBaHHBIX MOBEPXHOCTEN U CBApHBIX ILIBOB;
p = 1,1 nns HeoOpabOTaHHBIX TTOBEPXHOCTEH U IIIBOB.
5.5. Jlns nony4yeHHoro 3uayenus 6, no gopmyine (11) onpenensior [Nj].

5.6. Ilpu M3BECTHBIX 3HAUEHUSAX Nj 51 [Nj] JUISL OTHAETBHBIX TUIIOB IIMKJIOB HATrPY>KEHHUS OINPEAEISIOT

KOO QHUIUEHT JTUHEHHOTO CYMMHPOBaHUSI TOBpEeXIACHUN U, KOTOPBIA HOIDKEH YIOBJIETBOPATH YCIOBHIO
dbopmynsl (2).

6. OMMPEJAEJEHUE JOITY CKAEMOM AMILIUTY bl HAIIPSIXKEHUMN U TOITYCKAEMOI'O
YUCJIA HUKJIOB HAT'PYKEHUSA

6.1. lonyckaemMyto aMIUIUTYly HanpspKeHUH onpeensioT no Ggopmysne (9) unu rpadpukam uept. 5-8

o ]:(23004) 4 B
4 2300 \/nNN n, . 9)

6.2. Jlommyckaemoe 4MCIIO IUKIIOB HArpyXeHus onpenessitor mo dopmyse (10) wim rpadukam uepT. 5-8

2

1 A 2300 — ¢
-
n,, (— Bj 2300
o,
s ; (10)
— B
0, =max o0 ,;—
rae { ng}. (11)

PacueTHast KpuBasi yCTAJIOCTH JJISl YIJIEPOAMCTBIX, cTajel 10 Temmnepatypsl 380 °C
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[Ga], MAla

540°

4o10?

310t

2t ' ™ ]

10 i ‘ b
Wz 3 456810 2 3 456 810° 2 3 4[N

Yepr. 7
Ueptex 8 UCKIIOUEH

(M3menenHas penaxkuusi, Usm. Ne 1).

6.3. 3nauenus A u B B MIla onpenensirot mo Tab. 3.

Tabnuna 3

Cranu A B

VriaepomucTsie 0,6 10° 114364043 099
s NN

HuskonerupoBaHHubie 0,45-10 0,66 6,50~ 0,43 6,5
Sco
AyCTEHUTHBIE KOPPO3HOHHO-CTOUKHE 0,6 10° iRt
270

(M3menenHas pegakuus, U3m. Ne 1).
6.4. Koapuuments 3armaca mpoYHOCTH MO YHCIY LUKIOB Ny = 10, mo HanpspkeHusM n =2.

6.5. B ciydae coeauHeHMsI CTajJledl C Pa3sHBIMH MEXAHMYECKHMMHM XapaKTEPUCTHKaMHU ONpEIeIIroImei
SIBJISICTCSL CTallb, JAkOIasi MCHbIINE 3HAaYCHUS [G , | 1 [N].

(BBeaen nonosiHuTebHO, U3m. Ne 1).

IIPHJIOKEHUE 1
Cnpasounoe

OIPEJEJIEHUE YCJOBHBIX YIIPYTUX HANPSI)KEHUN

Huxe mpuBeneHbl pacueTHbIe 3aBUCUMOCTU ISl ONPEIENICHUsS HAuOOJBLINX YIPYTUX HanpsyKEeHUH u3
YCIIOBUSI HAMPSKEHHOTO COCTOSIHHSI KpaeBoro 3(ddexta B 30HAX COMPSIKEHHS SJIEMEHTOB COCYIOB H
anmnapaToB. 3aBUCUMOCTH IOJyY€Hbl METOJOM CTPOMTEIbHOW MEXaHUKHU (METOJ CHJI) C HCIOJb30BaHHUEM
PE3yJIbTaTOB U OCHOBHBIX COOTHOLIECHHUH TEOPHH TOHKOCTEHHBIX 000JI0YEK BpaIleHUs M MPUKIATHON TEOPUH
YIPYrocTu. 3aBUCUMOCTH MOJTYUYEHBI I HEKOTOPBIX HanboJjee TUITMYHBIX Y3J10B, KOTJIa COCY/1 MU anmapaT
HAXOJUTCS MO JEHCTBUEM BHEIIHUX HAarpy30K (JaBjieHUE, TEMIIEpaTypa).

[IpuBeneHHbIE pacyeTHbIE 3aBUCUMOCTH HE MCKIIOYAIOT BO3MOKHOCTH HCIIOJIb30BAHMS PEILICHUM,

MOJIYUYCHHBIX JPYTrUMHU CHOC06aMI/I (I/I IJI APYTUX Y3JI0OB U TUIIOB COIIPAKCHHUN BHeMeHTOB), COACPpIKAIUXCH B
CIIELIMAIbHOM M CIIPABOYHOM JIUTEpaTypeE.

1. CocTaBHBIE 000JI0YKH BpPallleHNs MO 1eiiCTBHEM BHYTPEHHEr0 JaBJICHUA

1.1. HanOonpiue ynpyrue HarpspkeHUs, BO3HUKAIOIINME MO JeCTBUEM BHYTPEHHETO AABJICHHS B y3Jax

COTIPSDKCHMSI DJIEMEHTOB COCYJIOB M allllapaToOB, COCTaBICHHBIX W3 000J04YeK BpamieHus (Tadm. 1),
OTIPEIEIISIOT CICAYIONIMMH BEIYUCIICHUSIMH:

a) ONpeJeJIEHNE BCIIOMOTaTeNbHbIX 0€3pa3MEepHBIX BEIUUNH
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E s R
v=AB31-p)e=—18= |7 p = |2,
E, P! Si rmei=1;2;

apy =f1+ &8s a = - (1- ed%);

Tabmmma 1
PaznuyHble TUNIBI CONPSIZKEHUs 000104€K
w
1 7
A’l
2 8
3 9
4 10
5 11
6 12
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( 1 &5 J
Ay =2 —+—1|;
U A=ay) ay, - a’;

- 2 3 .

b, =-u, +&d7u, +f1qy; T €67/5qy;
2=y + 8870 5 - qg + 8d%qgy;
1 ' 1
4y = X(blazz —b,a);m, = Z(bzall —ba)

Bennunssl f, u;, v; 1 qg; (1= 1; 2) B IPUBEACHHBIX BBIPAKEHHUAX ONPEACIISIOT [0 Tali. 2.

Ta6nuia 2
Conposoxaawimme GyHKuumn u 6e3pazMepHble pacopHbIe YCHJINS 1JIs 000/109eK BpallleHU sl

Tun 000109KH

CILTIOIICHHAS
Bennuuna
LAJIMHAPUYECKas KOHUYECKas cepuieckas AILTUIICONTANBHAS (TIPH

OTHOIIEHHUH ocei 1:2)

/i 1 \/cosp. NISHIO2 4/sIn®,

2
u 2-u 2-u l-u 1-u-3sin“@;
i B 2 cosp; 2sin®; 2sin0@,
3sinf3;
; i
! 0 2 vp,cos?P; 0 0
doi 0 Tvpitg B T vpctg O; L vpctg O;

[Ipumedanue. 3HaK «+» B BEIPAXKEHUU JIA (; COOTBETCTBYET BEPXHEMY IIOJI0KEHHIO OII0Ca 000104KH (Tad. 1
HACTOSIIIETO MPHUIIOKEHU);

(M3menenHas pexakuusi, U3m. Ne 1).

0) BbIYMCIICHHE KPAaeBOTO yeuius Q; 1 u3rubaromero Momenta M, (4epr. 1 HaCTOSIIEro NPHIIOKEHHS;

_ PR, . _ PRy,
On =4y —q0)—:M, = 2
2w, vt
B) BBIYHCJICHUE YIIPYTHX HAMPSDKEHHI B KPAHUX BOJIOKHAX 00€YaeK MO JIMHUU MX CONPSIKCHHUS
PR, N oM,

=3 +——
I RS I A

Vor= 2B s b () e, gyt Mo, Oy

v 2 = 2
(Si —C) (Si —C) (’Si - C) (Si - C) N
e, =n, = 1 - A MUIHHIPUYECKON 000I0UYKH;
1
n.=n,= .
cos f3, - JIIE KOHHYECKOH 000JIOUKH;
1 1

e

=M, = 5
sin©, 28in0; - 15 cepruueckoit 0G0TOUKH;
1 _1-3sin’ 0,

T = sin 0, o 25in O,

- ISl SJIIUIICOMIAIBHOM 000JI0UKH.
3HaK «+» B BBIPOXKEHUX JJIS HAMIPSDKEHUM OTHOCUTCS K BHEILIHEH MOBEPXHOCTH 00OJIOUKH.
1.2. Haubonpiine ynpyrue HamnpspKeHHs, BO3ZHUKAIOIIUE MPH ACHCTBUM BHYTPEHHETO JaBJICHUS B y3iax

COTpsDKEHHsI 00evaek COCyIOB U allapaToB Yepe3 pacropHOE KONBIO (Y4epT. 2), ONPENeNsiOT CIECAYONIHMA
BBIYUCIICHUAMMU.

a) OTpeIeIeHNe BCTIOMOTaTeIbHBIX BEJIMYMH U KO (DHUIIHEHTOB
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gzg;gk—E = —v:4\/3(1—

sl
pi 771_‘/
Si psla(l )

D, =2v-¢, AP, ; @, :21/33KIK—’%2
R.s, R Rys; ;

3
A, =D + 2{£+i]

1 2

4. = (2n, +f1)554 _ (2, + 13)
12 I 7, :

f S

A22=@2+(7]2+f‘2)+(2772+f‘2)772 |:(771+f‘1)+(771+f)77]:| .

ou
B, = 2(f11+f2]+q02_5q01;

2n, + £)5° 2n, +
B, = @ + /) U @, +,) U, _52771%1 1490
h 1 ;

1 1
A= 4,4, 4} su :X(BlAzz —B,4,);v :X(BZAM — B, 4,,).

OcTanbpHble TapamMeTpsl ONpeaesaroT no 1. 1.1, a.
0) BBIYMCIICHUE KPACBBIX YCHIIMIA Q; 1 MOMCHTOB M,

O, =[2e8u+(2n, + f)e8°v —2u,] 2pR° :

voLh
M, =[g-5u+(n, +ﬁ)g53u—ul]pR°2S1;

%

PR,

0, =[2u+(2n, +f2)u+2u2]
2f2
RS
M, =[u-(n, +f2)U_”2]1;V02 oH

Cxembl nepece4eHus1 000/109€K BPALICHUS PA3JIMYHON OPHECHTALIUH

Page 14 of 24
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Yepr. 1

CxeMbl conpsizxeHns: 000/104€K Yepe3 KOJIbIO )KeCTKOCTH
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S
i+

R = *\,._:/ 7 =

\ 3 <y b
s
2 Mz =3
5] || e fa—
oy 7 Ei,
e SMa z
. Y"J'd .
.-?f:'
55

Yepr. 2

B) BBIUMCJICHME YNPYTUX HANPSOHKEHUM B KpalHUX BOJOKHAX 00€YaeK MO JMHUSM HMX COIPSIKEHHS C
PacCIOpPHBIM KOJIBLIOM

Gx,i = pRO ' 77)( * 6Ml 2
2(Si —c) (Si —c) ;

i P, n,+(=1)""2vp,f, o __ 2v? t ;1 6,UM,~2
" (Si -¢) ’ (Si -c) (Si —c) (S,' —0) .
3HaueHust KO3()(OULMEHTOB 77, U 1]  IPHHUMAIOT 110 I1. 1.1.

1.3. HaubGonpimue ynpyrue HampsiKeHHs, BOSHHKAIOUIUE MO JEHCTBHEM BHYTPEHHETO HABIICHUS B Y3Iie
COTPsIKEHHsI 000JI0YKY BpAILIEHHUs C TUNIOCKUM JHUIIEM (UepT. 3), ONPEeAesSIoOT CIeAYIOIUMU BEIYUCICHUSIMHU:

Cxema CONpsAKEHUSA 000J10YKH C IJIOCKUM JHHIIEM
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UYepr. 3

a) ONpeJeJIEHNE BCIIOMOTaTeNbHbIX 0€3pa3MEePHBIX BEIUUNH

R vh 6(1- E (s,
¢2:*/S_O;VZ4*/3(1_“2);77: 0 e, =2 3”)/3 —Z(fj;
2

055, 1% *E

2
_ 2., _ . _
a,, = fy+ncy a,=1-1ncy; a, =—+¢,
2 5

2
. 7%
b =u, + f,q45 by =0, + gy, _CO[TZJ )

1
90 = X(blazz —byay,);

1
m, = X(bzan —-ba,);

_ 2
npu A = aya,, —a;,

3HaueHUs Uy, f>, Vo U ((p ONPEACIAIOT MO Ta0Jl. 2 HACTOSILETO MPUITOKEHHUS;
0) BbIYKCIICHUE KPaeBOro yeunus Q, 1 MomeHTa My,

pRO ;Mozm _pR0S2

Qoz(‘]o_%z)_ﬁ2 0752 :

B) BBIYMCJIICHHUC HaprI)KeHI/Iﬁ B KpaﬁHHX BOJIOKHaX 000JI0YKH

— pRO 3 + 6‘]\40
2s, —c) * (Sz_c)z;

Yx
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PR,
—— 3 =21t
(s,—c¢) ? 2/

O . M, . 6uM,

—2v +
(s, =¢) (s,=¢) (s;-¢)"

3unaveHust KOOPYHUIMEHTOB 1, U 1| ¢ CTIPEICIIAIOT COTTIACHO I1. 1.1, 6.

Yo =

PacuerHble 3aBUCMMOCTH CIIPABEIJIUBEI MIPU BBHIOJIHEHUH CIIETYIOLIUX YCIOBUI:
1) yrioBasi MepuaMOHaIbHAS KOOpAUHATA Kpas chepruuecKOoi WIH AITUIICOUJAIBHON 000J109KH

®i > 15°;
s
—<0,1 . N 9
2) D - UIs1 cepUIeCKOM, MMINHAPUICCKOHN U DIUTHIICOUTATEHON
000JI0YEK;

(s—c)cosf <0,05
D - VISI KOHUYECKOM 000JI0UKY;

2R _+b,

3) 2R, b,

rae hy, u by - pazmepsl TONEPeyHOro CeYeHNs paCIOPHOTO KOJIbIIA (CM. 4epT 2).

<1,4uh—“>0,2
b

K b

Kpome TOro, IOMKHBI YAOBIETBOPATHCS YCIOBHSA, IO3BOJSIONIME CYMTATh OOOJOYKU JOCTAaTOYHO
JUTMHHBIMHE (Tab1. 3).

1.4. CoeguHeHne KOHMYECKOIO JHHUINA YEPE3 TOPOMAAIbHYIO BCTAaBKY C LMIMHAPUYECKONH OoOedalkoin
cocyza uiH anmnapara (4ept 4).

HarnpsikeHust B TOpoHianbHON BCTaBKe (ceucHue © = ©)

X

2
_ PRy l+A* 3 by, = PR, 1+[1+ 34 A*
so—c\ 2 1-u Sy —¢C 1-u

HanmeeHm[ B CBAPHOM COCAMHCHUHN BCTAaBKU C MUJIMHAPOM

2
_ PR l+B* 3 s by, = PR, 1+| 1+ S B*
s, —c| 2 1-p s, —c 1-pu

X

HaHpH)KGHI/ISI B CBAPHOM COCIAMHCHUU BCTAaBKH C KOHYCOM

s;—c|2 l1-u v | R

. -
Y,=———|1+| 1+ iz C*
s, —c I-u

(M3menenHas pegakuus, U3m. Ne 1).

Tao0muma 3
Yci10BUST «INIMHHOCTH» 1J151 000/1049€eK BpallleHusl
O6oouka VYcmoBue «UIMHHOCTH Horpemﬂog o
pacueta, %

Hunundpuqgeckan L>1,55 \/R_S 10
1 b
! !
& N
|
i i L>234/Rs 3
b 8 ;
| v
r H

10
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« Kowuueckan \/Z—\/Z> 0,8,/stgf

E—ﬁ>l,21/stgﬂ >

|

S 10
0,-0,> 1,65\/:
R

5
®,-0,> 2,30/~
R

(M3menenHas penaxkuusi, Usm. Ne 1).

B sTux BBIPAXKCHUAX 0003HaYEHBI

Ax=2 &ctg(@o;
2\ s,

s R’ 2— S,
B*= —{A*R—‘;(D(ﬂz) +—2"[1 ——OH;
2

So S5

w5 *R_g 2—puf, socosf
ool (-2

s, cos 3 ; S

ICKHU3 coeTUHEHHS KOHYCa ¢ HUJIUHAPOM Y€pe€3 TOPOUAAJTBHYIO OTﬁOpTOBKy
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Oynkuio @(A;) onpenenstoT COOTHOIIEHUEM
D(A,)=e " (sind +cos k).

3Ha4YeHUs apTYMEHTOB A; PaBHBI

4 =[A;+(0, _®1)”0]ﬁ§ A =[A, +(0, _®o)’”o]ﬁ
150 250

OKp}I')KHBIC paanyCbl KPpUBU3HLBLI B COOTBECTCTBYIOIIUX CCUCHUAX PAaBHBI

_(D+5y)=2r(1-8in®,)
2sin @, ’

RO

_(D+5sy)—-2r,(1-51n0,)

Rl . s
2sin®,

R,=0,5(D +s,),

rje ¥ - painyc OTOOPTOBKHU;
Ay, Ay - 1IHBI IPIMOJIMHENHBIX Y4aCTKOB TOPOUJAIbHOM BCTaBKH, IPUMBIKAIOLIUX K 0Oedaiikam.
Pacuernrie 3aBUCUMOCTH MMPHUMCEHUMBI IIPX BBIITIOJIHCHUH YCJ'IOBI/II\/JI

\ Ds,
20°< < 90° —<0,6
21y + s,

2. CoctaBHbIe 000/109KH BpallleHUsI IPH BO3/1eiiCTBUU TeMIIepaTypbl

2.1. HauGonpmue yrnpyrue HanpsoKeHHS TIPH HETIOCPEACTBEHHOM COTIPSKEHUU 00edaeK, pa3sHOPOIHBIX I10

TCPMOMCXAHUYICCKUM CBOMCTBaAM (HaHpI/IMep, U3 YIJIICPpOOAUCTBIX U aYCTCHHUTHBIX CTaJICI\/'I), OIPCACIIAOT
CJICAYIOIIUMMHU BBIYUCICHUSIMU

a) OIPECACIICHNUE BCIIOMOT'aTCJIbHBIX BEJINYHNH

82%; 5=\/S:1; v=3301-4";p, =1/& ;(i=12)
2 Sy S;

1 &’
3 Ay =2 —+—|;
a :f1+88f2; fi f‘2

b= Al —al,
app = ~(1-ed%); v

. 2

A=aya, —a, :

0) BBIUKCIIEHHE KPaeBOro ycumus Qg u Momenta M,
_ayb

0, = AEISI;MOZ_V

P

B) BBIYMCJICHHE HANIPSDKEHUI B KpailHUX BOJOKHAX 00€4aeK Mo JMHUU MX COMPKCHHS

X,1 (Sl _c)2 .

yo = 2o o Mo, oM,
] (-0 " =97 (-0

B npuBeIeHHBIX COOTHOILIEHHSX 3HAK «+» OTHOCUTCS K HApYKHOM MOBEpXHOCTH oOeyaiiku. Kpome Toro, B
3aBUCHMOCTH OT MHAeKca (i = 1; 2) obevaiiku f; BBIOMpatOT 1o Tadu. 2.
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Otcuer Temmeparypbl CTEHKM OO€4alKM IpU ONpENeNCHUHM TEMIIEPATypHBIX HANpsKEHUH BEAyT OT
Ha4YaJIbHOM TEMIICPATypPbI WM TEMIICPATyPhI IPU MOHTAXKE COCya WK anmnapara. Moxynu ynpyroctu £, E,

U KO3(PUIMEHTB TEMIIEPATYPHOTO YAIMHEHHS «;, () MATepHANoOB U1 KaXIOW M3 CTajeldl MPUHUMAIOT

IIOCTOSIHHBIMM B IIPEZAEIIaxX pacCMaTpPUBAEMOI0 MHTEpBAJa, TEMIIEPATyp M0 FapaHTUPOBAHHBIM CIIPAaBOYHBIM
naHHBIM. [Ipy OTCYTCTBHMHM MOCIEIHUX ISl MPUOIMKEHHBIX PAacyeTOB MOXKHO HCIIOJIb30BaTh 3aBHCHMOCTH,
IIPEICTABICHHBIE HA YEPT. 5 HACTOSIIErO IPUIIOKEHUS.
2.2. HauOonplune ymnpyrue HANpsSOKEHUS TNPH CONPSDKEHUH PA3HOPOAHBIX I0 TEPMOMEXaHUYECKHM
CBOMCTBaM 00eyaek uepe3 paclopHOe KOJIBIO ONPENEISIIOT CIEAYIOUIEH 0CIe10BaTEIbHOCThIO BBIYUCIICHUH:
a) oIpeJieIeHne BCIIOMOTaTeIbHbIX BETUYHH

v =4/3(1— 11%); (v 21,2854 npu 11=0,3);

D, =2ve, AP, D, = 21/3’(9K[K—'%2
R s, R.Rys; -

3
A4, =D, +2[ﬁ+ij
L5

4 =@t f)est Q2+ f)
12 fl fz :

Q@+ f)mes” | Qny+ £,
5 />

Ay =D, + (1, +f1)555 +(n, + )+

e

A=4,4, - Alzz;

3aBHCHMOCTH MOAYJISl YIIPYTOCTH® M KO3(ph(pUIMEeHTA THHEHHOr0 paclIMpeHns OT TeMIlepaTypbl

%
3HaveHuss MOAYJISI yIpyrocT £ B3saThl B cooTBeTcTBUU ¢ TOCT 14249-80.
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£t Mia B a-107 zpad-!
20 S — ] i _
i = . 8
\ 2 "i\\'
LB 7 - ,f" -1
“< \ s —
1—-1——'- Ty
— """._—-'.- /
61— _ ™
ey N\ 7 N
N | 4 14
s
14 Bt -
Jo—"" \!
r"'".‘ ‘4.
g 108 200 300 400 500 zoc ¢

1 - nerupoBaHHbIE CTaNH; 2 - YTIEPOAHUCTHIE.

Yepr. 5

B, = 2(%+ %853J +at pd;

2 1

4
B, - 5" — aty + 2(%’%&5 _ }
h 1>

1 1
u= Z(BlAzz - B,4,);v= Z(BZAII - B4,);

0) BbIYMCIICHUE KPACBbIX ycunnid Q; 1 MoMeHTOB M, (i = 1; 2)

Es,

O =[2u+(2n, + f,)ov - Zaltl]ﬁ;

1J1

2

E
M, =[u+(n, +f1)5u_a1t1]y;

Eys,

b

O, =["2u+(2n, + f,)v+2a,t,] 5

2

E s
M, =[u—(n,+ f,)v _aztz]#;

B) BBIUMCIICHHE HANpsHKEHUN B KpaHUX BOJOKHAX oOeuaek MO JMHHHM MX COMPSHKEHUS C PaclopHBIM
KoM (i= 1, 2)

MM,
YX,I (S[ _ C)2 >

Yy i:(—l)i712vcifii_zv2 M, _+ 6MMi2.
?, (S,' _C) (Si — C) (Si —C)

PacueTHbIC 3aBHCUMOCTH JaHHOT'O pasjciia CIIpaBCAJIUBLI ITPU BBIITOJIHCHUHN }’CJ'IOBI/Iﬁ m 1.3 HaCTOAIICTO
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IMPUITTOKCHUA.
TIPUJIOKEHUE 2
Cnpasounoe
TEPMUHBI U UX OBO3HAYEHUS
Tepmun O6o3HaueHNEe
XapaxTepucTuka MaTepuana, MIla (krc/cm?) A
Koaddunuentsr A A,
%
Ay A
8,815 819, 8y
XapaxTepucTuka Matepuana, MITa (krc/cm?) B
[[TupuHa paciopHOTO KOJBIA, MM (CM) b,
Koa¢ppuuments B, B,, B,
b,b,, b,
C*
CO
CymMa mpr0aBOK K pacdeTHOW TOJIIUHE CTCHKH 00e9aliku, MM (CM) c
Juametp cocyna, MM (cM) D
Moynb Hpo0IBHO# YIPYTrOCTH MaTepHaIoB MPU pacueTHOl Temmeparype MIla (krc/cm?) E,E,E,, E
IT1ommIa 1b MOTEPEYHOro CEUeH s PACTIOPHOTO KOJIbIA, MM (CM?) F,
JlomyckaeMoe pacTsaruparoniee win cxxumaromee ycunue, H (krc) [F]
Pa3max konebanuii ycunus, H (kxrc) AFJ.
Conpooxnaromue GyHKIAN fi=12)
Harpy3ka j-ro Buza (1aBjieHue, MOMEHT, YCHITHE U JIp. WJIM UX COBMECTHOE BO3/ICHCTBHE) Hj
Pasmax Harpy3ku AHj
TosmuHa MWIOCKOTo AHUIIA, MM (CM) h
IIneun kpaeBBIX MONEPEYHBIX CHII, MM (CM) hy, by (i=1,
2)
TonmuHa pacrmopHOTo KOIbIA, MM (CM) h,
MOMEHT HHepIIHH TIONEPEYHOT0 CEYEHHs PACTIOPHOTO Koibia, MM+ (cm?) I
Wunexc o6omouku i
Wunexc ai1st 0003Ha4eHMsI OJJMHAKOBBIX (OJTHOTO THIIA) [IUKJIOB HATPYXKEHUS j
DddexruBHbIi K03DDOUIHUSHT KOHIIEHTPALIMK HAPSDKCHUHA K,
JiMHA TMTHHAPUYECKOH 000JI0UKU BIOJb 00pasyromiei, MM (cM) L
PaccrosiHue ot mostoca KOHN4ECKOH 000JIOUKH 10 €€ KpaeB, MM (CM) 1,1,
Kpaeoii m3rubarommuit MomeHT, H Mm/MM (Krc cm/cm) M, M; (i =1,
2)
Jonyckaemslii u3rubaronuii MoMeHT, H MM (krc cm) [M]
Pasmax konebanus nzrubdaromero MomeHTa, H mm (kre cm) AMj
BespaszmepHoe kpaeBoe ycuiiie T,
Yucno HUKIIOB HArPYKEHUS N,
JomyckaeMoe 410 LUKIOB HArPYyKEHUS [Nj]
Yucno HUKIIOB HArpYyKEHUsI 1aBICHUEM N p
JlormyckaeMoe 9HCiIo IUKIIOB HATPYKEHHS JaBICHHEM [Np]
Koadunument 3anaca npoyHOCTH IO YUCITY HUKIOB ny
KoaddunmenT 3amaca mpOYHOCTH IO HAPSHKEHUSIM n,
PacueTHOE naBieHue B COCY/IE B COCTOSHUM SKCILTyaTallu| WK HcTbiTanus, MITa (krc/cm?); ecrin aGComiOTHOE p
naBieHue Oombire atMocdepHoro, To p > 0, eciin aOCOTIOTHOE JaBlIeHHE MEHbIIE aTMOc(epHOTO, (BaKkyyM), TO p <
0
JlonmyckaeMoe BHyTpeHHEEe M30bITOUHOE WK HApY)HOE naBienue, MIla (KFC/CMZ) (p]
Pa3max konebanus pabouero gapienus. MITa (krc/cm?) Apj
Kpaesas momepeunast cmma, H/mMM (kre/cm) Qs Qi Q; i
=1,2)
KoadduimeHT 9yBCTBUTEIBHOCTH K KOHIICHTPAIIMH HATIPSKCHU N q
bespa3smepHoe kpaeBoe ycuime d
bespasmepHbie pacriopHbIe yCUITUS qe; i=1,2)
Cpennuii pagiyc pacnopHOTr0O KOJbLa, MM (cM) R,
Pamgmyc conpspxeHnst 0007109eK, MM (CM) R,
Cpennue paanychl conpsiraeMbix 0005109eK, MM (CM) R, R,
Cpennuii paaiyc TOpOHIaIbHOM 0TOOPTOBKH, MM (CM) I,
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TonmuyHa CTEHKH TOPOUNAIBEHON OTOOPTOBKH, MM (CM)
HcnonHUTEBHBIE TOIIMUHBI CTEHOK 000JI09€K, MM (CM)
Pa3max kose6aHus pa3HOCTH TEMIIEpATyp JIBYX COCEAHUX TOUEK CTEHKH cocyaa, °C

Pa3max koyiebaHus pacueTHON TEMIIEPaTyPhl B MECTE COCTUHCHUS JIBYX MAaTEPHAJIOB C Pa3IHYHBIMU
ko3 durreHTamu MHelHoro pacumpenust, °C
Pacuernsie Temmeparypsl, °C

Koaddunment nuHeliHOro cyMMUpOBaHHS OBPEXKICHUI
ComnpoBoxaroniie GyHKIHN

TemneparypHble K03(GHINEHTH! JIMHEHHOTO paciupeHus MaTtepraios, 1/°C
ITomoBwHa yrita pacTBOpa MpH BEPIUIMHE KOHUIECKOH 00eYanKH, ...°

Bbespazmepusblil napameTp
Koaddurnment

bespa3mepHsble mapamMeTpbl

Koadunment, yanTeiBaronyii MECTHBIE HAIIPSKEHHS
BespaszmepHbie napameTpsl

XapakreprucTuieckrue QyHKINN 00eqaiKu
YrioBast MepuIMOHaATIbHASL KOOpAMHATA chepruecKoii 000104k, ....°

Conpooxnaronue GyHKIAN
ApryMmeHTbI COnpoBOXaatolei, pyHkumn O

Koaddunment nonepeunoii neopmarn Marepuana
Koa¢pduumeHt, yuuTbIBalomIuil TUIT CBAPHOTO COSANHEHUS
bespa3mepHsble mapaMeTpbl

AmrumnTya Hanpskenuit, MIa, (krc/cm?)

Ipenen Tekydectu Matepuana npu 20 °C, MITa (krc/cm?)
Bpemennoe conpoTusienne Marepuana npu 20 °C, MITa (krc/cm?)
ITpenen BeiHOCIMBOCTH IIpH M3rube st 100 muxinos, MIa (kre/cm?)
CyMMapHOe MepHIHOHaIbHOE Hanpsokerue, MITa (krc/cm?)

CyMMapHOe KoJiblieBoe Hanpsikenue, MIIa (krc/cm?)

JlomyckaeMoe HanpsKeHHe MaTephaa dIeMeHTa cocy/Ia IIPH pacueTHoi Temnepatype, MITa (krc/cm?)
Jlomyckaemas aMILIMTy1a Hanpsikeruit, MITa (krc/cm?)

Pa3max Hanpsxennii, MITa (krc/cm?)

CormpoBoxaaromast QyHKITUS
Bespa3mepHbie mapaMeTpbl
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COJAEPKAHUE

. Yci1oBUs IpUMEHEHUS PACUYETHBIX (DOPMYII

. ITUKJIEI HAarpYKCHUS

. YcoBUs IPOBEPKH HA MAJOIHUKIOBYIO YCTAI0CTh

. YIIPOIIEHHBINA pacueT Ha MAJIOIMKIIOBYIO YCTAJIOCTh
. YTOYHEHHBIN pacyeT Ha MAJIOIIMKIIOBYIO VCTAJIIOCTh

AN\ | B [W N |—

. Onpenenenne 10nyckaeMol aMINIMTYIbI HAIPSHKCHUHM 1 JIONYCKAeMOTr'0 YKCIa IIMKI0B HArPYKEHHUS

[punosicenue 1 OnpeeseHue VCIOBHBIX VIIPYTUX HAODSKCHUH
Lpunoowcenue 2 TepMuHbL 1 ©X 0003HAYEHUS
Texcm coomeemcmeyem opusuHany




