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1. OBLLUME NOJIOXEHWSA

1. Mertoauka npeana3HayeHa JUIS ONpECICHHs Ha OCHO-
BE 3KCIIEPHMEHTAILHO-aHATHTHYECKHX HCCIEIOBaHHH yCNIOBHH
CaMOBO3rOpaHHs MaTEpPHaJIOB NPH CKJIAAHPOBaHHH. Pe3ynbTarTnl
HCCeI0BaHHI NO3BOJIAIOT pa3paGaThiBaTh NPEAyNpeAHTEIbHbIC
MEPONPHATHA.

2. B03MOXHOCTH BO3HHKHOBEHHA TEILUIOBOIO CaMOBO3IO-
paHHs MaTepHaJIOB ONpeAENAeTC Ha OCHOBE PacyeToB KPHTH-
YecKol TeMIepaTyprl H MEpHOAa HHAYKIHH TIpoLecca s TeM-
nepaTyphbl OKpYKaioleH Cpeapl, NPeBbIAIOLIEH BEPXHIOI rpa-
HHLY KJIHMaTHYeCKOro mnepenaja CpeAHECYTOYHBIX 3HaYCHHH
Iuist peruoHoB Poccuiickoi ®enepanuu (40 °C).

3. Kpurnueckue mnapameTphl CamMOBO3rOpaHHS MaTepHa-
JIOB, HMEIOLIMX INPH CKJIAJMPOBAHUH TEMIIEPAaTYpy OKpYXalo-
IeH cpenbl, ONpeaesIOTCs B CICAYIOLIEM MOPSIKe:

a) Ha 6a3e pe3ynbTaTOB KCINEPUMEHTAIBLHOIO onpenese-
HHS TeMIIeparyp caMoBo3ropaHus o6pa3uoB MaTepuaina B j1abo-
PaTOPHBIX YCIOBHSX PAaCCUHTHIBAIOTCS IApaMeTphl KHHETHKH
npouecca OKMCIeHHs. B pacuerax MOryT ObITh MCNONBL30BaHbI
H3BECTHbIE 3HAYCHHA KHHETHUYECKMX XapPaKTEPHCTHK JUIA Mare-
pHalia aHalIOTHYHOH MapKH;

6) i 3ananHOR QopMEl 06beMa, 3aHHMAaeMOro XpaHsIei-
51 MpOAyKIHMel, BeramcisnoT Napamerp Ppank-Kamenerxoro (8y);

B) PacCUMTHIBAETCA KpHTHYecKas TeMmeparypa Ty, OKpy-
JKaloLIEeH Cpeasl;

) €C/IH KPHTHYECKas TEMIEPaTypa Vs pacCMaTpHBAaEMBIX
ycnoBHit ckagupoBaHua Ty, < 40 °C, onpenensercs nepHon HH-
IYKLHH npollecca s TeMneparypsl cpeast 40 °C (313 K);

Q) NpH BEIABJIEHHH BO3MOXHOCTH BO3HMKHOBEHHA CaMo-
BO3ropaHMs MaTepHala pacCYMTHIBAIOT Ge3omacHelif pa3mep
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KOMIIAaKTHOH YKJIaZIKH (3aChINKH) NPOLYKUHH Ul TEMIIEPaTyphbl
cpeast 40 °C.

4. KpuTHyeckHe mapamMeTpbl CaMOBO3TOpaHHA Tpe/BapH-
TEJbHO NMPOTPETHIX MaTCPHAJIOB OMNPEAENSAIOTCA B CIEAYIOLIEM
nopsake.

4.1. Tlpn H3BECTHOH TeMmmnepaType NpeaBRapHTENBLHOTO Ha-
rpeBa MaTepHana:

a) aHAIOTHYHO N. 3a HaXxOAAT HEOOXOMMMBIE ANs pacyeTa
KHHETHUYECKHE NapaMeTphl peaKUMH OKUCIIEHHUS;

6) s 3agaHHOH (OPMBI KOMIIAKTHOM YKIAIKH MM 3a-
CbINIKH MaTepHaia BbMMCIAIOT napaMeTp Ppank-Kameneukoro
(sxp);

B) pacCUMTHIBAIOT KPHTHYECKHMA pasMep CKJIaaupOBaHHS
rp TIPH TEMINEPATYpax NMpPEeABAPHTENBLHOIO MPOrpeBa MaTepHaia
H OKpY>XatoLIEH Cpeabl;

T) NpH BENHYHHE Iy < 1/2 HAHMEHBILETo pa3Mepa CKOII-
JIEHHS MPOAYKTa ONpEAEIACTCA NEPHOR HHAYKLUMH NpoLecca;

I) NpH BBIABICHHH BO3MOXHOCTH BO3HHKHOBEHHS CaMo-
BO3rOpaHHs MaTepHala pacCYHTHIBAIOT Ge3omacHblii pasmep
KOMMNAKTHOMH YKJIaJIKH (3aCBINKH) NPOAYKIIMH.

4.2. IIpy noCTOSHHBIX pasMepax obbeMa XpaHHMO# Npo-
AyKuuH (OyHkep, 10Xe TEPMUHANA H T. I1.):

a) aHaJIOTHYHO 1. 3a HaXOIAT HEoOXoAUMBIE [UIA pacyera
napamMeTpbl KHHETHKH npoliecca;

6) onpenensioT KPHTHYECKYIO TEMIEPATypy IpeaBapH-
TeABHOrO NPOrpeBa MaTepHaia coriacHo 1. 4.3;

B) npu T\, < Temnepatypsl pabodeit cpennpl TEXHOIOTHYE-
CKOro NpoLecca MM MporpeBa NOBEpXHOCTEH TEXHONIOrHYECKO-
ro o60py10BaHHs pacCYHTHIBAIOT:



- TIpH BO3MOXHOCTH PETyJIHPOBaHHA MaKCHMAJILHON TeM-
NepaTyphl NporpeBa MaTepHana 6e30macHyi0 TeMmeparypy Ha-
rpeBa Tee; = 0,8 Tp;

- IpH 3alaHHOK TeMIlepaType HarpeBa — Ge3onacHui pas-
Me€P 3aCBINKH MPOAYKIIHH.

5. MeTonHKy cleayeT MCNoib30BaTh AJIA OLEHKH NoXap-
HOHM OnacHOCTH OOBEKTOB CKJIAIMPOBAHHMA H pa3paGOTKH Mpo-
(HITaKTHYECKHX MEPONPHATHA NO NpeJOTBPANIEHHIO CAMOBO3-
rOpaHHsA MaTEpPHAJIOB OPraHH3aliMsAM, HMEIOIHM JIMIICH3HIO Ha
nposeicHAe paboT 1o obecneyeHHIo NokapHoK 6e30MacHOCTH.

2. ONPEAENEHNE KMHETUYECKUX
MAPAMETPOB NMPOLECCA
TEPMOOKHWUC/IEHUA MATEPUAJSIOB
MO 3KCNEPUMEHTANIbHbIM AAHHBIM

2.1. Annaparypa

AnmapaTypa [yis onpefielleHHs KHHETHYECKHX MapaMerT-
POB NpOLECCa TEPMOOKHCIICHUA MaTepHATIOB BKIOYaeT B cebs
clieayiomue NpIcnocoGeH s :

2.1.1. Tepmocrar BMecTHMOCTEIO paboucii kaMepE! He MeHee
40 o ¢ TEPMOPETYJIATOPOM, MO3BOJAIONIMM MOANEPKHBATD
MOCTOSIHHYIO Temneparypy 60+500 °C ¢ morpemHocTsio He 6o-
nee 1 °C.

2.1.2. Kop3unku KyOGHYecKkod WA IWIHHAPHYEcKOH ¢op-
MsI BrIcOTO# 15, 30, 35, 50, 70, 100, 140 1 200 MM, [Juamerp
IMHIHHIPHYECKOX KOP3MHKH JOMKEH OKITH PaBEH ee BHICOTE.
MarepHanoM LI KOP3UHOK CIYXHT CETKa H3 NaTYHH RIIR He-
PprKaBelolel CTalH JUIs CHITYYHX MaTepHAIOB (C pasMeEpoM fde-
€K He Gonee 1 MM) HJIH JIHCTOBas HEpXKapelOMAas CTANb TOJHIIHE-
HOIf He 6ostee 1 MM — JuIst NIIABAIMUXCA BEINECTB.
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2.1.3. TepmoanexTprdeckue TnpeobpasoBareH (TepMonaphbl
TXA n TXK) ¢ MakcHMansHEIM aMeTpoM pabodero cnas 0,8 mm.

2.1.4. UsmepuTens TepMOINIEKTPOABHKYINEH CHIEI, MO-
3BOJMIOLINI OCYIIECTBIATS KOHTPOJIE H3MEHEHHSA TEMIIEPATYPhI
ofpa3ia MaTepuaia C TEYEHHEM BPEMEHH C 3aIHCHIO HA OyMax-
HOM HIJIH 3JIEKTPOHHOM HOCHTEE.

2.1.5. Becwl nabopaTopHbIE ¢ HaMGONBLIIMM NPENEIOM
B3pemuBanus 1000 r # ToyHoCTHIO B3BemuBanus 0,01 r.

2.2, Noaroroska u nposefeHMe
UCNbITAHUA

2.2.1. K KOp3HHKaM KPEHAT [0 TPH TEPMOIEKTPUUECKUX
npeobpasoBarend TakuM 00pa3oM, YTOOR OOMH KOHEN ORHOM
TEpMONIaphl HAXOAWICH BHYTPH KOP3HHKH B €€ LIEHTPE, a BTOPOH —
Ha paccTosHHH He Gonee 5 MM OT BHelHel ee CTOPOHbI (HA BBI-
COTe LEHTpa KOP3HHKH). OTH TEpMONaphl COCAMHAIOT MO Au}-
¢depeHIHaNBHON CXEMe, YTOOB! OHH M3MEPSTH Pa3HOCTh TEMIIE-
paTyp: MEXAy TeMIleparypoii obpasua MaTepHaia 1 TeMIepary-
poii paboueit kaMepsl. Jlng GUKCHPOBaHMA TEMIEPATYPHI B TEp-
MocTate (TeMnepaTyphl HCILITaHHH) paboumii KoHel TpeTbeH
TEpMOIaphl pacHoiaraloT Ha pacctogHuH (30 = 1) MM OT CTEHKH
XOHTelHHepa ¢ 00pa3ioM Ha BHICOTE HeHTpa o6pa3ia.

2.2.2. Kop3uHKH 3all0JIHAIOT HCCIEAYEMBIM BEIECTBOM H
B3BemHuBaOT. [IpM MCHBITAHHAX JIMCTOBOrO MaTepHala ero Ha-
GHpalOT B CTOIKY, COOTBETCTBYIOUIYIO BHYTPEHHHM pa3MepaM
KOp3HHKH. B o6pasiax MOHOJHTHBIX MaTEPHAJIOB IPEABApH-
TENbHO BHICBEP/IMBAIOT A0 LEHTPA OTBEPCTHE VI TEPMOIJIEK-
TPHYECKOro npeobpasoBares QHAMETpoM He Gonee 7 MM.

2.2.3. CeoGoausie KOHUBI TepMomnpeobpazosarenei Mox-
COEMHHSMIOT K H3MEPHTEIO TEPMOIIECKTPOABHIYIOIIEH CHIIBI



JUISL PErMCTPallHH M3MEHCHHMs Pa3sHOCTH TEMIIEpaTyp B LIEHTpe
obpasna u TeMnepatypsl B pabouei kamepe TepMocTaTa.

2.2.4. Kop3HHKY NOMEIaloT B LEHTP TEPMOCTaTa, Harpe-
TOro 0 3afaHHOH TemmnepaTypn (Hanpumep 200 °C), u nabmo-
JAI0T 3@ M3MEHEHHEM TeMIIEpaTyphl B LIEHTpe o0pasia.

2.2.5. CamoBo3ropaHye ofpa3ua ¢ukcupyercs audpde-
PeHLMANBLHON TepMONapo# Npu yBENHYEHHH PasHOCTH TeMIle-
patyp Jo BennyHHB 6onee 100 °C mum onpenensercs BH3Y-
IBHO.

2.2.6. Ecnn npu nepBOM HCHHITAHHH CaMOBO3ropaHHe
He IIPOHCXOAMT B TCYECHHE BpEMEHH, ykazaHHoro B Tabu. 1, To
HOBBI oOpa3en; MaTepHaia TOro xe pasMepa HCIBITRIBAIOT NPH
Temmnepatype, Ha 20 °C Gonwine 3anannoi. Eciu camoBosropa-
HHe MPOH30LILIO, TO HCIBITAHI:2 MPOBOAAT IpH MeHbel Ha 10 °C
TeMIeparype.

2.2.7. HcnuITaHHs NpoAomkalor ¢ obpasHaMH JaHHOro
pa3Mepa NpH pa3sTHIHLIX TeMIeparypax paboyero mpocTpaHcT-
Ba TEPMOCTAaTa J0 MOCTHXXEHHA MHHMMAIBHON TeMIepaTyphl,
npu KoTopol obpasel caMoBO3ropaercd, a NPH TEMIEparype,
HHXKe MUHEMATBHOH Ha 1 °C, camMoBO3ropaHne He MPOHCXOIHT.
Ipu 3THX TeMmepaTypax BBIIOJHSIOT IO JBAa 3KCNEPHMEHTA.
MuHHMaNTBHYIO TEMIIEPATYpY, IIPH KOTOpPOH HCGIexyeMblii Ma-
TEpHall CaMOBO3IOPAcTCA, NPHHUMAIOT 38 TEMIEpaTypy CaMo-
BO3ropaHusa oGpasiia JaHHOTO pa3Mepa.

Ta6bauya 1
Pa3mep obpasua, MM ITpono/DKKTENLHOCTD HCMBITAHKHA, 4

35 6

50 12
70 24
100 43
140 96
200 192




Ta6ruya 2 2.2.8. AHaJIOrHYHBIE HC-

Pamep Tewneparypa OBITAHHA TNPOBOAAT C o6pas-

ofpazua, | camoosropanus T,, | UAMH HCCIIENyEMOro BEIIECT-

MM oC X Ba B KOP3HHKaX APYTHX pasMe-

poB. Pe3ynbTaThi HCNIBITaHMMH
odopmisiorcs B BUAE Tab. 2.

2.3. Pacuer napaMeTpoB KMHETUKH
TEpMOOKHCNEHNS MaTepuanos

HcXomHeME JaHHBIMH JUIS ONIPEJIEICHHS 11apaMETPOB KH-
HETHKH TEPMOOKHC/ICHHA ABIIAIOTCA:

- DaHHble Tabn. 2 JUIs KPUTHYECKON TeMIEPATyphl CaMo-
Bo3ropanus T, = Ty (K) o6pasnos pasmepom D (M);

- K03pHIMEHT TETUIONPOBOHOCTH Marepuana A , BT/(M - K);

- TeIUI0eMKOCTh MCCiIefyeMoro Marepuana ¢ , Ji/(kr - K);

- Tennora peakuun Q, Jx/kr.

2.3.1. Ina xaxnoro pasmepa obpasua pacCYHTaTh YHCIIO
Panes no cnenyoueMy BHIpaOXEHHIO:

Ra=8 p KD )

va E

TJ€ g — YCKODEHHE CHIIBI TSKECTH, M/C’; V — KMHEMATHUCCKAR B3
KOCTh BO3XyXa rpH Temnepatype Tp, M7/C; @ — TeMIepaTyponpo-
BOJHOCTL BO3[yXa NpH TeMneparype To, mY/c; D — BricoTa OGpa3-
ua, M; R — ynupepcasbias rasosas nocrossuas, JHid/(moms - K);
To - Temneparypa paGodero npocTpaHcTBa TepMocrtara, K; £ —
SHEprHs aKTHBAlHH peakUHH OKHCIeHHs. JlonycKaercs NpHHH-
Mmatb paBHO#H 100 kJx/mMonb.



Jlns obnerueHns pacyeroB 3aBHCHMOCTL KOMIUIEKCA g/va ot
TeMreparypsl B auanasone 7o = 350+800 K moxer 6rITh pac-
CYHTaHa [10 YpPaBHEHHIO

177

£ _12.10% 3 )

va

2.3.2. Jins Bcex pa3mepoB o6pa3noB BEMMCIHTS K03ddu-
IMEHTHI TEIUIOOTAAYH O NO YPABHCHHAM:

npu 5-10° <Ra<2-10’

o =0,54Ra%* % +40T;; 3)

npu Ra>2-107

a= 0,135Ra°'”3&+4crg, O)
D

e 6=5,67-10° — nocrosunas Credana-Bombimana, BT/(M - K*).

KoaddumenT TennonpoBoaHoCTH BO3XyXa MpH TEMIIEpa-
Type To MoXeT Gb(Tb onpeneneH mo popmyne

A, =698-107 +6,41.107°T,. )
2.3.3. o BemmuuEe o, KO3PPHUHEHTY TEMIOMPOBORHO-

CTH MaTepHala A H NOJOBHHE BHICOTH r =D/2 BHYHCIHTDH
kpuTepH#t bHo 1A kaxaoro o6pasua

ar
Bi=—. 6
1= (6)

2.3.4. Oynxumo ¢,(Bi), yIHTEBAIOMYIO HHTEHCHBHOCTh
Tennoo6Mena 06pasna ¢ BO3AYXOM, ONPEAEIHTS [10 YPABHEHHIO

cp(Bi):%i-(,/Bi’ +4 —Bi)exp—*——w. U

Bi
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2.3.5. PaccudTarh napaMeTpH [ H y, XapakTepH3yiollHe
HHHBHAYaTLHKE CBOHCTBA PCAKIIAH OKHC/ICHAS

_RT,

p= Z )
_ kT

Y= OF 169

2.3.6. C yueToM HHTEHCHBHOCTH TeILIOOOMEHa H CBOHCTB
PeaKiHy IS KaXI0ro pasMepa obpasna MaTepHana pacCIHTaTh
KpHTHYECKOe 3Ha49eHHe napaMerpa dpank-Kamenemxoro:

8 =800 (Bi)(l+B)(l+2,4y%), (10)

rae 8 — KpATAYECKAs BETAYAHA apaMeTpa 8 IPH HHTEHCHBHOM
TewoobMene, pasHas 2,52 — s o6pasnos Kybadeckoi opMer
H 2,76 — s QEIHEAPA BHCOTOMH, paBHOMH (HAMETDY.
Pesynprarel BeuECHennl mo ¢gopmynam (1)(10) ceectn
B Tabu. 3.
Tabauya 3

Pﬁ”%hmﬁ, Bi | oB)| o | v |8

2.3.7. 3aBECHMOCTh KPHTHYECKOIO 3HA9YCHHA IlapaMeTpa
®pank-Kamenemxoro 8, OT KHHETHYECCKHX NapaMeTPOB peax-
ITHH OKHCJICHAS

-E,
- =g8"_°_£7,2¢ 7 an
A RTy
3aNHCHBAIOT B BAJIC
-
M:Ne /Rfo’ (12)
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2
rpe M =280 (3)
r’p
N:E%k&; (14)

P — IUIOTHOCTh YNIAKOBKH MaTepHaia, xr/m; k, — xoHcTanTa

CKOPOCTH peakuu, 1/c.

2.3.8. Io ypasrenmio (13) ans xaxnoro pa3mepa obpasma
paccuntarh BemuanHy M. C noMoOIBIO 3THX 3HaYeHHH M ypas-
HeHuA (12) MeTotoM HAMMEHBIOHX KBAJApPaTOB WIH C MOMOINBIO
nporpaMM 00paGoTKH KCIIEpUMEHTATHHBIX JAHHBIX UIA NIEPCO-
HanpHBIX KommbiotepoB «Eureka», «Curve Expert 1.3», «Mathe-
matica 3.0», «Mathematica 4.0» ¥ Ip. ONPEAENATs YUCIECHHEIE
3Ha4eHHA N H 3Hepruio akTHBauAH E.

2.3.9. BpMHCIHTD NPEAIKCHOHEHIHANBHE MHOXHTEND
peakiun okucnenus Qk,/A myrem nenenus N Ha E. Jlaunnie
pacueToB 1o ypaBHeHusM (12)—(14) cectH B Tabu. 4.

Ta6ruya 4
Par- [ M, N, E, Oko/ A,
Mep K Jox - M- KAxr - momb) | Jowc- M- K/(xr- moms) | Jia/moms | a- K/ar

M

2.3.10. Ecnn BenMqMBa SHEPIUH aKTHBAllMH, BRIYACICHHAS
B . 2.1.8, ommyaerca ot panee mpuusToit (100 xx/Moms) 60-
Jjiee yeM Ha 5 %, pacuers! 0o mm. 2.1.1-2.1.10 reob6xomumo no-
BTOPHTB C HOBBIM 3Ha4CHHEM 3HEpraH akTHRamud. IIpouecc are-
paumit BBHIOJHAT O TEX NOP, IOKA HEPIHH aKTHBAIMH B Haya-
JIe ¥ KOHIIe pacyera He GyAyT oTMvaTsca MeHee 9eM Ha 5 %.
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3. PACYET YCJ/I0BMiA CAMOBO3IrOPAHMUSA
MATEPUANOB, TEMINEPATYPA KOTOPbIX
PABHA TEMNEPATYPE OKPY)XXAIOWEH
CPEflbl WM HNKE EE

3.1. Pacuer napamerpa
®paHk-KameHeLkoro
HcxonHbIMH maHHBIMH UM pacyeTa nmapameTpa PpaHk-
Kamenenkoro (8y) sensiorcs ¢opma H pasMepsl KOMIAKTHOH
YKNAIKH WIH 3aChIIKH IPH CKJIaHPOBAHHH.
3.1.1. BeluMC/THTD OTHOUIEHME KBAApaTa XapakTEPHOro

pasmepa CKOIUIEHHA MaTepHana r2 (MEHHMAILHOTO pasMepa 1o
ofHol W3 OCell KOOpAMHAT) K KBAApaTy 3KBHMBaNEeHTHON chepht

®pank-Kameneukoro RZ 10 0HOMy H3 COOTHOLIEHHIA:

OpAMOYroabELIE DRIRRAP (UHAHHApHIecKHEe GyHKe-
pa, 609KH H T. I.) panyycoM 7, Bricotol 2d,p=r/d

o1, 2
Zi==lp =0; 15
R 3[ +Jl+p’} ()

opsMoyroasasiit 6pyc (xonreilinep, mTaesasr ynako-
BOK MATEPHAJIR) CO CTOpOHamMu 24, 2b,2c,p=b/a,q=c/a(a-
TIOJIOBHHA HAHMEHBINEH CTOPOHK Opyca).

2
a 2 pq
— = —| arctg) ————— |+
Ro2 3"[ {\/1+p2+q2]
+Larct ] (16)
P\/“P +q°
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M+ 02 +a2
+p°+
roe ¥ =—lz-arctg p + 1+p g .
q qJ 1+p*+¢* Pq
3.1.2. Haittu pammyc sxBrBaneHTHOH cdephl CemeHopa no
¢dbopmyne
vV
Ry =3—, 17
s =33 a”n
rae ¥V - o6beM ymakoBKH MaTepHana, M’; S — ee BHeIHAA NO-
BEPXHOCTB, M .

3.1.3. Onpenenuts OTHOIIEHHE KBAAPAaTOB pagHyca KBH-
BaJIeHTHBIX chep Dpank-Kamenenxoro n CemeHoBa:

O’=—2'=—§-. (18)

3.1.4. Beraucnuts axrop GOpMEI I 3aNaHHOH reoMeT-
PHH YIIaKOBKH MaTepHaja:

Jj=3c-1. 19)
3.1.5. Haitru pynxumo F(j) no dopmyne

8 2j+6
F(j)= . 20
) a7 (0)

3.1.6. Paccuurath BeqHuMHY mapaMerpa ®pank-Kame-
HEIKOro C IIOMOIIBIO HOpMYJIEI

N NG
8, = 3F(J)E = 3F(j);g-. @1

3.1.7. ins nacemeit MaTeprana B popMe KOHyca BETHIH-
Hy napamerpa ®paHk-KameHenKoro pacCInTars no gpopMyne

8y=3,63Z713,
rae Z — OTHOIEHHE panuyca KOHYCa K €ro BRICOTe.

Jins xoHyca XapaKkTepHCTHYECKHIt pasMep r — NONOBHHA
BBICOTHI; (pakTop popmur j=1.
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3.2. PacuyeTt KpuTMYECKOi TeMnepaTypbl

HcxomHsIMH JaHHBIMH [UIs pacyera KPHTHYECKOH TeMrle-
paTyphl IPH XpPaHEHHH BEIUCCTB U MaTEPHANIOB ABJIAIOTCA:

- IUIOTHOCTb MaTepHana p, Kr/m’;

- KO3PHIMEHT TEIUIOMPOBOIHOCTH Matepuana A, Br/(m - K);

- TEIUIOEMKOCTB HecnexyeMoro MarepHaia ¢, JHx/(xr - K);

- Temnora peakuun Q, Jx/xr;

- JHeprus akTHBauWH E peakuuu okHcleHHs, [x/Monb;

- NPENdKCIIOHEHUMANbHBIH MEOXHTEND Ok, /A, M - K/kr.

3.2.1. ina 3amanHOM GopMbl IuTabENs WM HAChIMH, HC-
NoNL3yeMOH MPH CKNAIMPOBAHHH MaTepHala, pacCuUMTaTh B CO-
OTBeTCTBHH C f1. 3.1.1 BemuuyuHy kputepus Ppank-KameHnel-
Koro 8.

3.2.2. [loacTaBHTH MOJNyYEHHYIO BENMYHHY B ypaBHEHHE
(11) BMecto 8, u, pemHB ero oTHOCHTENbHO T, HalTH HyJe-
BOE NpPHONHXEHHE U1 TEMIIEPATypPbl CAMOBO3TOPAHMA.

3.2.3. Io dopmyne (1) n. 2.3.1 BLIYKCIHTS 3HAYEHHE KDH-
Tepua Panes pis 3ananHoro pasmepa MaTepHana.

3.2.4. Paccuntarh KO3$QHUHEHT TEIUIOOTAAYH IO YpaB-
HeHHio (4) n. 2.3.2 u no popmyne (6) HalTH BETHYHHY KpHTE-
pus Bro.

3.2.5. Onpenenuts yncnenHoe 3uavenne pynkunu @(Bi)
no ypaexeHuio (7).

3.2.6. Ilo popmynam (8) u (9) HalTH BeIHYUHY NapaMeT-
poBB H Y.

3.2.7. PaccuuTaTh KpHTHYECKOE 3HaYeHHe MapaMeTpa
®pank-Kameneuxoro no ypasuenuio (10).



3.2.8. Iloncrasuts BemBy 8,, B ypasHenne (11) u Haii-
TH HOBOE 3Ha4YCHHE TeMilepaTyphl Tj,.
3.2.9. Hcnome3ys 310 3HaueHHe T, MOBTOPHTH pacder

napaMeTpos 1o mn. 3.2.2-3.2.8.

3.2.10. VkazaHHyl0 NpOLEAYPY pacdyera IpOAOCIDKATE O
TeX NOop, oKa OPESABIAYIICE B MOCIEAYIOmee 3HaA9eHHS TEMIIE-
patypul OyayT oTmM4aThCa APYT OT Apyra MeHee ueM Ha 1 °C.
3a KpHTHYECKYIO TeMIIEpaTypy NpHHHMAeTCH pe3yNbTaT Io-
CIIEIIHEro pacyera.

3.3. Pacuer BpeMeHU MHAYKLMHK

Pacyer BpeMeHH WHAYKIIHH HEOGXOAHMMO NPOH3BOAHTH
B ClIydae, KOraa KpUTHYecKas TEMIIEpaTypa Ui CaMOBO3ropa-
Hus MaTepHaiia Hixke 40 °C (cornacHo n. 3r pasa. 1).

HcxonusiMu IaHERIMH IS pacdera SBIBTOTCA:

- Temmeparypa OKpyxatome# cpennt T,, K (cornacHo
1. 3r pasz. 1 pasna 313 K);

- KpHTHYecKas TeMIepaTypa CaMOBO3TOpaHHA I 3a-
JaHHOTO pa3Mepa KOMIAKTHOM yKJIafKH HJIH HacHIIH IIPH CKJIa-
JApOBaHHH T_p, K;

- ¢axrop dopmEI MaTeprana j;

- XapaKTepHCTHYCCKHIf pa3Mep 7, M;

- IUIOTHOCTH YIIaKOBKH MaTepHaa p, Kr/v’;

- ko3dpdunHEeRT TEennOnpoBOAHOCTH MarepHana A,
Br/(m - K);

- TEIUIOEMKOCTH HCCJIERYEMOTo MatepHaia ¢ , Ji/(xr - K);

- Temwrota peakuan Q, JIK/KT;

- 3Hepruf akTHBamMH E peaxiyu oxucneHns, JHx/Mos;

- [PeA3KCOOHEHIHATHHEN MHOXKHTEMS Oko / A, M - K/kT.
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3.3.1. o Temneparype T, BRYHCIHTH TapaMeTps f u y

¢ nomompio Gopmyi (8) u (9).

3.3.2. Tlo ypaBHeHMIO (4) BEMMCIHTE KODHUIMEHT TeILTO-

OTHa4H 0. H HalfTH BeJIMYHHY napaMerpa buo o dgopmyne (6).

3.3.3. ITo dopmyne (11) paccunrars napamerp 8, coot-

BeTCTBYIOIMMH Temnepatype T, v napametp 8., ans KpuTHde-
CKo# Temneparypul 7.

3.3.4. BuHCIHTD OTHOCHTENLHOE YAAIEHHE OT Ipejena

BOCIUIAMCHCHHSA
5
A_E; (22)
H GyHKUHH
_AA2
j}(A,y)=1+0,62(IT;:TS‘)/°—?;; 23)
o a1 [141,50-0,14)]Bi 24
120, B &) =1 - @)

3.3.5. Paccuutats GespasMepHOe BpeMs HHAYKLHMH C I1O-

MOWILIO ypaBHeHHIH (22)—(24) NO BRIPaKECHHIO

= f(AY)/,0,Bi,AY1+28). @)

3.3.6. Onpenenuts pasmepHoe BpeMs MHAYKLHH (fy, €)
no ¢gopmyne

b= anz e%ﬁ’ . (26)



3.4. Pacuyer KpuTM4YecKkoro
un 6e3onacHoro pasmepos

Ecnu npu 3afaHHBIX TeMIlepaType XpaHEHHMs H pa3Mepe
KOMITaKTHOH yK/IaZKH BO3MOXHO CaMOBO3rOpaHHe Marepuaa,
TO B COOTBETCTBHH C II. 31 paszl. 1 onpenensior KPUTHYECKHH H
6e3onacHbli pasMepsl KOMITAKTHOM YKJIAAKH MM 3aCHIIKH Ma-
TepHaIoB. MICXONHBIMH JaHHBIMH IS pacyera KPHUTHUECKOro
pa3mepa CKIaHPOBaHHs SBIIIOTCA:

- JHEpIHs aKTHBAUMH E peakuuu okucnexus, [Hx/mons;

- TPeI3KCIOHEHIHANBHBIA MHOXHTEND Ok, /A , M - K/kr;

- Temneparypa xpaHenus Ty, K;

- ¢axTop HOpMEI CKOILIEHHS MaTepyana j;

- IUTOTHOCTB YNIAaKOBKH MaTepHaia p, xrlm’;

- TEIUIOEMKOCTB MCClIelyeMoro Matepuana c, Jow/kr - K;

- Tennora peakuuu Q, Jx/xr.

Pacyer CBOAMTCA K ClICAYIOLIEMY:

3.4.1. B cooTBeTcTBHH C 1. 3.1.1 ONpENCIHTL BEIHYHHY
napamerTpa d,.

3.4.2. JIna 3apaHHOM TeMmepaTypsl XpaHeHUs N0 GopMy-
nam (8) ¥ (9) BEMMCITHTE TapaMeTpsl B 4 .

3.4.3. Paccuutats napametp §,, 1o popmyne

Sup = Bo(1 + [5)(1 + 2,47% ) 27

3.44. B neproM npHOMMKEHHH MHHHMATBHBIA pa3mep
HaXOISAT U3 BRIDOKCHHS

(28)
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3.4.5. Tlo ypaBuenmio (4) BHIMMCANTEL KodbPULMEHT Ten-
JIOOTAAYH O .

3.4.6. Haiitn Bennuuny napamerpa buo no popmyne (6)
H pacCYMTATh 3Ha4CHHE PYHKUHH (p(Bi) 1o ypaBHeRHIo (7).

3.4.7. OnpenenuTh BENHYHHY NapaMeTpa 8,, 110 ypaBHe-

Huio (10).

3.4.8. Ilo ¢opmyne (28) BHIYHCIHTL HOBOE 3HAYEHHE Xa-
PaKTEPUCTHYECKOTO pa3Mepa CKJIAINPOBAHHSA MaTepHana.

3.4.9. Hcnome3ys 3TO 3Ha4Y€HuWe r, MOBTOPHUTH pacyeT
napameTpos o nm. 3.4.1-3.4.8.

3.4.10. ITpouenypy pacyera Nnpoxo/mKaTh A0 TEX MOP, MO-
Ka TpejbUIyliee H MOCHenyiolee 3Ha4YeHUs pasMepoB GyayT
OT/IMYATHCA APYT OT Apyra MeHee 4eM Ha 5 %. 3a xpuTHYeCKHi
pa3Mep Iy, NPHHUMAETCA Pe3yNbTaT NOCAECAHEro pacyeTa.

3.4.11. B xauectBe Ge3onacHoro 3HayeHus pasMepa npu-
HumaeM 0,8r,, Tax xak onpenencHHbIf KpUTHYECKHiH pasMep
ABJIAETCA MONIOBHHON MMHHMAIBHOIO pasMepa CKOIUICHHS, 3a
6esonacHbiff pasmep yknanku matepuana (TpeOyeMmblit MHHH-
MaNbHBIA H3 pa3sMEpOB KOMIAKTHOM YKMafK¥ HIH 3aChINKH
NPOAYKLKHK) IPHHUMAETCH BENKUHHA 1,67,

Ecnu peanusauus 3THX MEp HEBO3MOXHA (Majas BEJIHUM-
Ha 6e3onacHoro pasmepa ¥ T. 1.), OTCYTCTBHE CaMOBO3TOpaHus
MaTepHana MOXHO 00ecneyHTh NpH CKIANMPOBAHUH NPOAYKLHMH
B TeueHHe BpeMeHn He Gonee 0,814 (mepuona nuaykuun qua To =
=40 °C).
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4. PACHET YC/IOBUiA CAMOBO3IrOPAHUA
MATEPMAJIOB, MPOIrPETbIX BbILIE
TEMNEPATYPbI OKPY)XAIOLLER CPEQbI

4.1 Pacuer napamerTpa
®dpaHk-KameHeyxoro

HcxomHbIMu JaHHBIMH IS pacdera mapamerpa (paHk-
Kamenerxoro (8yp) BsmoTCH:

- SHeprHA aKTHBaUMH E peaxkiuu okAcleHns, Ji/Mob;

- TeMmeparypa IpeBapHTEIFHOIO MpOrpeBa MaTepHaia
TH 1 K;

- Temmneparypa oxpyxatome# cpenst T, K;

- ¢opmMa KOMITAKTHOMN YKITaKH FIIM HACKIIV ITPH XPaHCHAN.

Pacuer CBOAMTCA K CIIEAYIOMIEMY:

4.1.1. BercnuTe Ge3pa3sMEPHYIO PasHOCTh TEMIIEPATYp
MaTepHasla H OKpYXalommeif cpelis! (TeMnepaTypHbIl Hanop o4a-
ra) no gopmyie

90 = _.Ei

4.1.2. PaccunraTh BeymuMHYy napamerpa Ppank-Kame-
HELKOro B 3aBHCHMOCTH OT (OPMBI MaTepHaNa:

a) 8xp = a(InBo)’, (30)
rae 3uadeHEs kodpdHImenToB @ B b qia paziHIHERX Gopm
KOMIIAKTHON YKJIaJKH peACTaBICHN B Tabu1. S;

(T -To)- 29

Ta6aruya §
dopMa Tena a b
ITnacTuHa 5,05 0,93
LiwsHap 9,87 0,71
Cdepa 12,75 0,65
Ky6 10,25 0,61
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6) mia MarepuanoB, XpaHgmmxcs B mrabene (MMeromeM
dopmy npsmoyToIBHOTO Gpyca):

dip = 6ln{mBy). (€)))]

BrrumcnuTs mapametp p, paBHEIR OTHOLICHHIO CpeHel H
MeHbIIe# cTopoH Gpyca:

mpr p>2 8y =4,98In(1,200); 32)
6=50,1 - 118p + 111p% - 45p* + 6,76p";
M=-267+87,6p-93,70" +42,20° - 6,86p".  (33)

4.2. Pacyer KpUTHUECKOoro
n 6esonacHoro pasmepos
HcxonHbIMu faHHBIMH JUIA pacyeTa ABJIMIOTCA:
- TeMmeparypa okpyxatomeii cpeast Ty, K;
- TeMIeparypa IpeIBapHTENBHOrO pa3orpeBa Mare-
puana Ty, K;
- IUIOTHOCTH yNIaKOBKH MaTEPHANA P, KI/M;
- K03QOHUHMEHT TEeIIONPOBONHOCTY MaTepHana A,
Br/(M - K);
- TeII0eMKOCTh Hecheayemoro MaTeprana ¢, Jix/(xr - K);
- 93Heprus aktHBaume E peaxuuu oxucnenus, Jx/Mons;
- NpeadKCHOHEHUHATLHED MHOXHTENs OKo /A, M - K/kr.
4.2.1. Paccumrars cornacHo n. 4.1 xpuTHueckoe 3Haye-
Hue napamerpa Ppank-Kameneuxoro Syp.
422, PaccunTaTh OJHAMEHME KPHTHYECKOrO pasmepa
CKJIajnpopanus no dopmye

- A.RTstme%’" 34)
® EQkp

I<p<
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4.2.3. B xauectBe 6e30ImacHOro 3HayeHHs pasMepa NpH-
HuMmaeM BesHnauRy 0,87, Tak xax onpenesncHAbI} KpHTHICCKHH
pasMep ABISETCA MONOBHHOM MHAHHMAIBHOTO pa3Mepa CKOILIE-
HHA, 32 Ge30nacHEIi pa3Mep yKJIaAKH MaTepuaia IPHHHMAETCH
BeIMUMHA 1,67y,

Ecmu peamu3anus 31X Mep HEBO3MOXHA (Masias BEJIHYH-
Ha 6e3omacHOro pasmepa H T. I.), OTCYTCTBHE CaMOBO3rOpaHHs
MaTepHalla MOXXHO 00ECIIeYHTh IPH CKXIAXMPOBAaHHH IPOAYKIMH
B TeueHHe BpeMeHH He Gonee 0,8t4 (mepuona MHAYKIHM Ui
To =40 °C).

4.3. Pacuer KpUTHUUYECKOH TeMnepaTypbl
nporpesa matepuana

HcxomHsIMH NaHHBIMHE JUIS pacyeTa ABJISIOTCA:

- Temmepatypa okpyxatomeii cpeas! To, K;

- IUIOTHOCT YTIAKOBKH MaTepHana p, KI/M;

- K03HIMEHT TEIUIONPOBONHOCTH Marepuana A, Br/(M - K);

- TEIUI0EMKOCTB HCCHIeXyeMoro MaTepuaia ¢, Joi/(xr - K);

- 3Heprus aKTHBAUWH E peakiHu OKHCIEHHSA, JK/MOIIb;

- NpefdKCIOHEHIHaNbHEIN MEOXKHTEMs Oky /A , M - K/kr;

- ¢dopma 1 pasmeps! rrabens MM HaCHLITH MaTepHala.

4.3.1. IlpusaTs TEMIEpaTypy IpeABapHTELHONO pa3orpesa
marepuana Ty, Ha 180 K Gosme 3aqantoil Temneparypsl T, .

4.3.2. PaccyMTaTh COrNIacHO M. 4.1 KPHTHYECKOE 3HAYCHHE
napaMerpa ®pank-KameHenxoro dy,.

4.3.3. IloxcTaBuTh BEMMIMHY J,, B ypaBHEHHE

-E
8“, kao E e ATH (3 5)
A RTH
H HaliTH HOBOE 3Ha4YECHHE TEMNEPATYPH Typ.
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4.3.4. Ucnome3ys 310 3HaueHHe Typ, NMOBTOPHTb pacyeT
napameTpoB 1o mm. 4.3.2—4.3.3.

4.3.5. YKa3aHHYIO IIpOLleAypy pacyera HPOAOKATH JO
TexX Top, NOKa NPEABYIIEe H NOCNeayIomee 3Ha4YeHHs TeEMIIe-
paTyps! GyAyT OTAWYATHCH APYT OT Apyra MeHee yem Ha 1 K. 3a
KPHTHYECKYIO TEMIIEpaTypy NPHHAMAETCA pe3yNbTaT HoCHeaHe-
ro pacdera.

4.4. PacueTt BpeMEeHU UHAYKLNNA

HcxoqHBIMH JaHHBIMH U1 pacdeTa ABIAIOTCA:

- TeMIeparypa okpyxatowmei cpexs! Ty, K;

- TeMIepaTypa NMpeIBapUTEIBHOIO pa3orpeBa MaTepHaia
Ty, K

- IUIOTHOCTB YIIaKOBKH MaTepHaa p, Kr/m>;

- K03(xpHIHEHT TEIIONPOBOAHOCTH MaTeprana A, Br/(M - K);

- TEIUI0EMKOCTh HCCexyeMoro Marepuana c, Jx/(xr - K);

- 9Heprus akTHBaIMH E peakuun okracneHus, [Hx/Monb;

- IpemdKCIOHEHIHAILHBI MHOXHTEND Ok, /A, M - K/kr.

4.4.1. C yuerom 3nHauenu#t T, H Ty paccumrats no ¢op-
Myne (29) 6p ¥ COOTBEICTBYIOIIYIO BEIWYMHY Napamerpa
®pank-Kameneuxoro § mo ogHomy u3 BhipaxeHHH: (30) wnu
3B1)33).

4.4.2. Tloncraenas NOy4eHHEbIE pe3yJbTaThl B ypaBHEHHE
(36), ¢ momMoIBIO POrpaMM VIS NEPCOHATBHBIX KOMIBIOTEPOB
«Mathematica 3.0», «Mathematica 4.0» ¥ 1p. onpeneaMTs Yuc-
JIeHHBIE 3Ha4YEHMs KPHUTHYECKOro TeMIIEpaTypHOro Hamopa O,
B LEHTPE oyara B MOMEHT Hayaia HEeImpePhIBHOIO POCTa TeMIle-

paTypsL.
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e [30+ N, 1 +1]=

4/6,-6, 25 2(8,-6,)

N2
Lt ;,’ L (8,-0.), (36)

TA€ j — IapaMeTp, YUHTHIBAIOIOMH dopmy Tena. Jing MIACTHHEL j =
= 0; ma wwmHApa j = 1; ana cheprt j = 2; mix opounx dopm
IOIyCKaeTCs j IPHHHMATh PaBHLIM eMHHIE.

4.4.3.0npenemnts GelpasmepHoe BpeMA HHAYKIHH 1O
tdopmyne

5 [ln[12(l+ NVBoe™ (8, -6.)~3Vm5]

31+ ) 8, -9,
In[12(1 + j)4/848, ~ 3vm3)
- +1. 37
)
4.4.4. OnpenennuTh pa3MepHOE BpeMS HHIYKIHH
2 E
1= TRT Jeny (38)

OkE

JluTreparypa
1. TOCT 12.1.044-89. IToxapoB3phIBOONACHOCTh BELIECTB
H MatepHanos. HoMeHnxiaTypa nokasareneil # METOIK HX OIpe-
JeNeHHS.
2. T'OCT 12.1.004-91*, CCBT. Iloxapnas Ge3onacsocTs.
O6umue TpeGoBaHHA.
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IIPHJIO)XEHHE 1

NpumMep pacuera
KMHETU4YECKNX napamMerpos

PaccuntaTe 3Hepruio axKTHBaMH H NpPEA3KCIOHEHLHATb-
HbIH MHOXHTENb JUIS PEakUHH OKHCIEHHA XJIONKa M0 3KCIEPH-
MEHTaNbHbIM JaHHBIM, IPMBEACHHBIM B NIEPBBIX ABYX CTONGLAx
Tabn. IT 1.1.

Koadpduument TtemnonmpoBognocTH xnonka A =
= 0,042 Bt/(M - K); Ternoemkocts ¢ =1505 JIx/(xr - K); Temno-
Bo# 3¢ dexT peakunu Q =1,75 -107 JI/KT; MIOTHOCTB ynakoB-
KH Matepuana p =80 kr/m’.

Pacuer npoBenem mia ob6pasua pasmepom D =35 mm.
JlaHHBle IS APYTHX pa3MEpOB MOJNYYHM, NOBTOPSA NPHBEICH-
HYIO HH)XXE NOC/IeA0BaTENLHOCT pacyeTa.

1. Ilo ypaBuenusm (1) u (2) mia xaxgoro pasmepa 06-
pasiia BEMHCITHM 4HCNIO Panes. IlpunuMmas B nepBoM npubnu-
XEHHH 3HEpruio akTHBanHH E =100000 [Jx/Mons, ans o6pas-
ua pasmepom D =35 MM nosy4nm:

Ra= 1,2-10"e”%>D3 LI
E

02) 8,314.485
100000

2. KoadpHuMeHT TeIIooTaauH o HafaeM IO ypasHe-
Huo (3):

a = 0,54Ra%% % +40T? =

177
=1,2-10% %85(3,5-1 =17978.
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0,038
=0,54-7978°% 20 1 4.567.107% . 485° =
oot 5,67-107% .48

=31,4 Br/(M’* - K),

i€ TEIUIONPOBOAHOCTE BO3/yXa onpesenena no dopmyne (5):

A, =698-10" +6,41.10°T, =

=6,98-107 +6,41-107° - 485 = 0,038 Br/(m - K).

3. Borumcium xpurepnit Buo, coorsercTByrommit pas-
Mepy H k03 ULHEHTY TemnooTAauH o6pa3ua

Bi=% - 31,4-0,035 <131

4. Bemumna dynxmun ¢, (Bi), yanTubaiomeii untescns-

HOCTh TEIIo0OMEHa o0pa3lia ¢ BO3NYXOM, MIA MOJYYEHHOrO
3navenus Bi Gyxaer:

i ,/Bi2+4-13'—2
o(Bi)= %(,/Bi’ +4- Bi)exp—Bi—-l— -
2
=%(\/13,12+4—13,l%xp[ 131 +1‘;1‘13’1‘2]=0,863.

5. PaccuntaeM napameTpHl 3 H y:
Bzy_o _8314.485 0o

E 100000

_ cRT _1505-8,314-485

Y="0E ~ 1,75-107 -100000

=1,68-1073.
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6. Kprmiueckoe 3Hauenne napamerpa ®pank-Kamenenxoro
8, = 8(BiN1 + B)1 + 2,4y2?) =

=2,52-0,863(1+ 0,04(1 +24- 0,00163%) =234.

Pesymbratnl BhuMCneHHH mia Bcex 06pasnoB npexacTas-
NeRsl B Tabn. I1 1.1.

Tabauya Ill.1

PPl Bl ra |5 | Bi | om0 8107|4100 5,
00175 | 485 7978 314 13,1 | 0,863 | 4,00 1,68 | 234
0,025 | 475 24599 294 | 1750895 | 395 | 1,61 | 242
0,035 466 71161 276 230 | 0918 | 3,87 1,55 | 248
0,05 456 260650 259 308 ( 0938 { 3,79 149 ( 2,53
0,07 445 646034 240 40,0 | 0952 | 3,70 142 | 2,56
0,10 436 | 2016 710| 224 533 ] 0964 | 3,62 1,36 | 2,59
7. o ypashennmo (13) mnsn kaxmoro pasmepa obpasua

paccuuTacM BeHIHHy M:

< SoRT _234:-8314-485
(1,75-1072)2 .80

r’p

=1287-10%

8. C nomomsio 3THX 3HaveHnii M ypasHenus (12) meto-
JIOM HAMMEHBIIMX KBAJPATOB ONPEAETHM YHCICHHEIE 3HAYCHHS
N u 3meprmo axtaBanun E,
9. BeuC/MM MPEAIKCIIOHCHIHATBHEI MHOXHATENb peaK-
unH oxucnenns Qk,/A myrem nenenns N Ha E. JlanHmie pac-

4eToB no . 7-9 ceeneM B Tabn. IT 1.2,
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Ta6ruya IT11.2

Pasmep | . M, N, E, Oko/ A,

r™m &1 ox-m- Kixr - moms | [ox-m - Kixr - moms | JowMoms | m - K/xr
0,0175 | 485 1,87 -10°
0,025 | 475 9,08 - 107
0,035 | 466 4°57.10
0,05 456 2,19 107
0,07 446 1,08 - 107
0,10 | 436 5,12-10°

1,38 - 102 128 980 | 1,07 -10"

10. TloBTopsis pacuer mo mn. 1-9 ¢ BENMYHHOH 3HEPTHH
axtuBauuu E = 128980 Jx/Monb, HaliileM HOBHIE 3HaYE€HHA
3HepruM aktusauun E = 128 950 [Hx/Monb H npendKCIOHEHIH-
anpHoro muoxurens Oko/ A = 1,05 - 10" »m - K/kr. Tax xax no-
ClIeHHe BETMYMHE! IPAKTHIECKH HE OTIHYAIOTCA OT MpeabIay-
IIMX, MPOLECC HUTepaumil CIeIyeT NPEeKPaTHTL H 3a KHHeTHYe-
CKHe napaMeTphl peakUH OKHC/ICHHS XJIONKA NPHHAT

E =128950 ix/mons, Qko/A=1,05-10" m-K/r.
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ITPHJIO)KEHHE 2

MapamMerpbi KHHETUKW Npoyecca
TEPMOOKUC/IEHUR HEKOTOPbIX MaTepuanos

E, I,
Marepuan Jhx/mMons s I-(oK/xr

JIpo%oKH KOPMOBEIE 256212 5,11 -10%°
JlpoxoKu ToBapHEIe

(BnaxH. 8 %) 106 144 5,94 - 10"
JlpoxoKu ToOBapHbie

(snaxcH. 15 %) 92285 1,67 - 10"
Myka piaHas 88 054 6,55 10"
Myka KOCTHAS KpYNHO3EPHHCTAs 50740 2,46-10°
TIbL16 KOCTHOMH MyKH 71623 8,67 - 10"°
CeHo 179 050 8,67 - 107
Xotonox 128950 1,05 - 10"
JIEHOZKYTOBOE BOJIOKHO 63134 4,826 - 10°
MeTHOHHH KOPMOBO#H 88278 2,35-10"
JIpeBecHO-BONIOKHHCTA ILTHTa 100974 8,24 - 10"
Vrons-chipel] Mapku A 71280 4,31- 10"
Yrons OV-A 101 458 2,82 10"
Yrons OY-b 97650 2,01 10"
Vrons-Chipel] Nocie COPTHPOBKH 101450 2,82 10"
Texnnueckuit yrnepon K354 56 943 4,343 - 10"
Texuuveckuit yrnepoa H 990 90 732 5,665 - 10"
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ITPHAOXXEHHE 3

lNMpumMepbl pacuera KPUTHUECKUX NapaMeTpoB
CaMOBO3ropaHmMsa ANA MaTepuanos, UMEIoLUX
Npu CKI1aAUPOBaHUM TEeMNepaTypy
OoKpyXxaiolei cpeabl
3.1n. ITpamep pacuera & mrabens
Paccunrars & mrraGens. IlltaGems npexacraBmser coGoit
napajuienenunes IHpuHoHk 4,8 M, ymHOM 15,7 M H BEICOTOH 4 M.
1. OTHOmeHHE KBaXPAaTOB MOMYBHICOTH MTAa6ENA K IKBH-
BaleHTHON cepe DpaHk-KameHenmkoro paccuMTaeM Kak JUIA
NpAMOYTONBHOro 6pyca no BeipaxenHio (16):

az —i arct L +
R} 3m J1+p*+¢?

1
+—arct
pJI+p +q’ ] ]
’ 2
rae ‘P:Lzarctg( 14 ]+ 1+p *q ; a,b,c — mo-
q

qJ 1+ p*+¢? Pq

JIOBHHEI CTOPOH Opyca; @ — HaMMeHbIIas CTOpoHa; p=b/a,
g=cla.

IToncrasiss p H q B 3TH paBeHCTBA, NOyIHM

2

4 _=0467.

R

2. Cpeprmit panayc sxerBarnieHTHOH cdepr CemeHOBa

r= 3-48-157-4 2873,

s 2(48 -15,7+15,7-4+48-4)
rae V, S — 06peM B NOBEPXHOCTH MITAbE/ I COOTBETCTBERHO.
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3. Ha ocHoBanuu ¢opmyn (16)18) orHomenue xBajpa-
TOB pajHycOB JKBHBAICHTHHX cep Dpank-Kameneuxoro u
Cewmenona Gyner

Rg aZ 22
TR20467-28577 04672873
4. daxrop $opMEI NpAMOYTONLHOrO Gpyca B COOTBETCT-
BHH C BeIpaxxeHHeM (19):
Jj=30c-1=3-104-1=2,12.
5. Cornacno BrIpaxenuio (20)

N (2j+6) _2-212+6
FG)= (Gi+7)  212+7 =122

6. Pacuer o dpopmyine (21) nokasniBaer, 4To

.2
8 = 3F‘(Q;:)a =3.1,122-0,467 =1,571.

c

1

3.2n. IIpEMep pacyera KpATA%ECKOH TeMMEpPaTyphl

PaccunTath KpHTHYECKYIO TeMIeparypy OKpyxaromeit
Cpelsl TPH CKIANHPOBAHMH XJIonKa B mrabens. IlTabens npen-
cranisier coGoit napawienenmanen mmpuHo# 4,8 M, mHOR 15,7 M
H BbICOTOIH 4 M.

HcxomyuIMH JaHHBIME /sl pacyeTa ABJLIOTCA:

- IUIOTHOCTS MaTepHana p = 80 Kr/m’;

- K03QPHIHEHT TEMIONPOBOAHOCTH MaTepHana A =
=0,042B1/™ - K ;

- TEIUIOEMKOCT HecIeyemMoro Marepaana ¢ = 1505 [hx/kr - K;

- Tennora peaxmmu O = 1,75 - 107 Jx/kr;

- 3HEPrHA aKTHBallHH peakUHH OKHCIeHHA E =
=128 950 lx/Mons,
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- NpeA3KCNOHEHUHANbHBIH MHOXHTENs Qko/A =
=1,05 - 10", K/im®.

1. ToxcTaBuM MOMyYeHHy10 B 0. 3.1nm BenuumHy &, s
wrabens B gopmyny (11) BmecTo 8, M, PelIHB €ro OTHOCH-
TenbHO Tj, NONYyYMM HYJEBOE NMPHOIHXKEHHE VI 3TOH TeMIte-
patypsi, paBHoe 310 K.

2. C noMOIIbIO MONTY4EHHOH BETHYHHBI PACCUMTAEM:

_ cRTy _1505-8314-310°
QE  1,75-107 -128950
JIeAIOUA BEIrOpaHHE BEINECTBA, H
_ RT, 8314-310 _ B 5
E - 128950 =0,019 — napamerp, xapaxrepy

3YIOIUHA pEaKIHIO OKUCIICHHS.

3. Tak xak a1 pasMepoB YIakoOBOK, ITpeBBIIAIOIKX 1 M,
¢ (Bi)~ 1, GespaimepHoe 3HAauCHHE KPHTHYECKOTO mapaMeTpa
dpank-KamMeHekoro, y4uTHIBAIOLIETO BHIFOpAHUE BELUIECTBA H
CBOHCTBa peaKUMH rOpPeHHs, ONPeIETHM 10 hopMye

8yp =80 (1 +2,4y5 ](1 +B)=

=0,0005 — napamerp, onpe-

2
= 1,571(1 +2,4- O,OOOSA )(l +0,019) =1,63.

4. Pemas ypasHeHue (11) OTHOCHTENBHO TEMIEpATYpHI,
nomyyuMm Ty =362 K win 87 °C. Ucnoms3ys 310 3HayeHue T,
IIOBTOPHM NPpOLEAYPY pacyeToBR napamerpos no mmn. 1-3. Hosoe
3Ha4YeHHe KpUTHYecKoH Temnepatypsl paBHO 362,7 K u oTinya-
etrcs oT npeaslayliero Menee yeM Ha 1 °C. CrexoBarensHo, ca-
MOBO3ropaHue IITabens XJIONKa C XapaKTePHCTHYECKHM pa3Me-
poM 2 M BO3MOXHO MpH TeMIeparypax Bo3ayxa Beiwe 88 °C.
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3.3n. lipamep pacdera BpeMeHH HHAYKIMH

PaccunTars BpeMsi HHIYKITMH TIDH CKJIaIMPOBAHMH YIIIs Map-
k OY-A B TeppuxoH (KoHyc) nmpu Temmeparype 40 °C (313 K).
Bricota TeppuKoHa /2 = 8 M. Pamuyc 0CHOBaHHA TeppHKOHa rp = 20 M.

HcXOMHBIMH JAHHEIMH JUIA PacueTa SIBIIAIOTCH:

- TeMIepaTypa CKJIaaupoBaHHs MarepHana T = 313 K;

- (axtop opmsl cknamMpoBaHus j = 1;

- MHHHMAJIBHBIA pa3Mep YKIanku r = 4 M;

- IUIOTHOCTB YNIAKOBKH MaTepuana p = 750 kr/m>;

- K03} PHIHEHRT TEMIONPOBOAHOCTH MaTepHana A
= 0,056 Br/(m - K);

- TEIUIOEMKOCTh HCCIEIyeMOro MarepHana ¢
= 1045 Dx/(xr - K);

- Temnota peaxunu Q = 4,4 - 10° x/xr;

- JHEpPrHs aKTHBallHH pEaKNHH OKHUCICHH: E
=101 458 /Mo,

- NpEeIdKCNOHEHIHATBHBIN MHOXHTEND Oky/ A = 2,82 x

x 10° K.

Paccunraem mo dpopmyne (22) 3nagenne napamerpa So:

-1,33
8,=3,6327P=36 389] =1,07.

1. IoxcTaBAM MONYYEHHYIO BEIHYHHY O, IUIS TEpPpHKOHA
B popmyny (11) BMecTo 3., W, PENIMB €r0 OTHOCHTEIBHO TEMIIE-

PaTyphi, NOMY4IHM HyseBoe NpubiKenye I Hee, pasHoe 284 K.
2. C noMomp10 NOTy9eHHOMN BETMIHHBI PACCUHTAaEM:

_ CRT] _1045-8314.284
QE  4,4-10°.101458
JeJSOMHMHA BHNOpaHHe BEIECTBa, H

=0,0015 — napamerp, onpe-
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RT, 8314.284
= 20022 00 0,023 — , .
B E 101458 napameTp, XapakTepu

3yIOINHif pEaKIMIO OKHCIICHHS.

3. Tax Kxak /I pa3smMepoB yNakoBOK, NPEBBIMAIOIHX 1 M,
(p(Bi)z 1, GespasmMepHOe 3HaYeHHE KPHTHYECKOIO Iapamerpa
®pank-KameHenKoro, yYuThHBaIOMEro BRITOPaHHE BEIECTBA M
CBOMCTBa peakIHH ropeHHs, ONpeAeNMM o opMye

8, =8 (1+2.47% )1 +B) =
= 1,07(1 +2,4-0,0015% )(1 +0,023) =1,129.

4. Pemas ypasHenne (11) OTHOCHTENHLHO TEMIEPAaTYpEL,
nonywm T, =285 K mm 10 °C.

5. Ilo Temmeparype T, BHIYHCIHM IapameTpel f H Y

¢ noMopio popmy (8) u (9).
= EZ‘Q_ = ———8’314.313 = 0,025;
E 101458

_ cRT7 _1045-8314-313% _
OF  44-10°-101458

6. [To ypasuenusm (1) u (2) HatineM wncio Panes.

0,0019.

Ra= 12~108e”.%°D3-R—72’=
’ E

9% .83 M =45-10'",
101458 ’

7. KosdPpuuueHT TerurooTnay o ONpeaeanM no ypaBHe-
HH0 (4):

=1,2-10%
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o= 0,135Ra°3”11 +40T3 =0,1354,5 - 10“)””%27 +
D 8
+4-5,67-107-313* =104 Br/(m* - K),
rie TEIUIONPOBOAHOCTh BO3XYXA paccunTana no ¢opmyane (5):
A, =698:10" +6,41-107°T, =
=6,98-107 +6,41-10~° - 313 = 0,027 B/(m - K).

8. BoramcinM kputepuit Bro, coorsercTBylomuit pasmepy
1 K03 PHIHEHTY TEMNOOTAAYH CKOIUIEHHS MaTepHaa:

9. INo dpopmyne (11) paccauraem napameTp 8, cooTBeTCT-
sylomm¥ Temneparype T, u mapametp 8,, I KpHTHYECKOH
Temnepatypsl T, :

5 = Opko ere_%r" _

A RT?
-10145
=282-10" -750#‘1’:4%-4% Paneais 493;
_Opky E , _%Tw _
SR T
xp
=2,82-10".750 101458 42e-w"s 8314313 2 129,

8314.285%
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10. BEMHC/IM OTHOCHTENLHOE YAANEHHE OT npenena
BOCIJIAMEHEHHS

04N
Sfi(Ay)=1+0,62 A—095 =
-2 !
=1+0,62124382J0.0019 0’22‘9 =1,024;
(38,2-0,95)"™
(1+1,5(1-0,1A)]Bi _
16(1+Bi)
_[1+1,51-0,1-38,2)-1)-743 _
16(1+743)
11. Paccumraem GespasMepHOE BpeMS HAJAYKIMH IO BHI-
PaXCHHIO
T=/(4, )G, Bi, AX1 +2B) =
=1,024 - 1,202(1 +2 - 0,025) = 1,292.
12. Onpenensem pa3MepHOe BpeMs HEAYKEE (fu, ¢) no
-dopmyne
- %R Shn, _ 1202-1045-8314-313_104%510313
OkE 282-10'5.0,056-101 458
=5463961c =63 cyr 5,8 4.

ﬁ(j) Bi, A) =1-

=1 1,202.

In
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3.4n. Ilpamep pacdera KPHTHIECKOT0
o OezomacHoro pasmepon

PaccuuTaTrs MHHHMaNBHBIH Ge3omacHbI pasmep mrrabens
NPH CKJIaJHPOBAHUH JIPEBECHO-BOJIOKHHCTHIX ILUTHT.

Pacuer npoBeaeM 1 BepXHel rpaHMIB! AUana3oHa KIIH-
MaTHYeCKOro nepenaja TeMieparyp Bo3yxa B CpelHel moJoce
Poccun, pasroii 40 °C wm 313 K.

HcxomHbMu JaHHBIMH JUIA pacyeTa KPHTHYECKOro pasMe-
pa SBIAIOTCH:

- IUIOTHOCTb YIIAKOBKH MaTephana p =270 kr/m’;

- KO3} (PHIHEHT TENNONPOBOAHOCTH MaTepHaia A=
=0,05 Br/(m - K);

- TEIUIOEMKOCTh MCCIEAyeMOro MaTepHana ¢ =
= 1400 Ix/(xr - K);

- Temnora peaxuun Q = 5,5-10° Jhx/xr;

- JHEprHs aKTUBAIMH peakuHH OKucieHus E
= 100974 Ix/mons;

- OPEAIKCIOHECHIHANbHRIH MHOXKHTENL Qko/ A
= 3.10", M - K/kr.

1. 3anasas ¢opmy mrabens aHaNOrHYHOH NPHMEHSAEMON
Ha NpaKTHKE COIJIacHo npumepy 3.1m, nonyyaem 8, =1,571.

2. Jlns Temneparypsl T, =313 K BeruciseM napamMeTpst
B # y oo ypasrenuaM (8) u (9).

_ RT, 8314-313
" E 100974
_cRT§ _1400-8314-313% _
T QE  55-10°-100974

ft

=0,025;

0,02




3. Curas ¢(Bi)=1, onpenemn napamerp 5, o gopuyne
3
3

Bep = Bo(1 + ﬁ)(l 2,407 ) -

=1,571(1 + 0,025)(1+2,4-0,02%) =1,895.

4. B nepsoM NpHOIMKCHAN MHHMMAIbHELH pa3Mep Haii-
€M H3 BripaxeHua (28):

E
;.Rrgs“,/*"’
r=y|—-=
EQk,

10097
_J3,314'3132~l,895e 744 314.313
100974-3-10.270

5. Ilo ypaBHenuaMm (1) u (2) mia momy4eHHOro pasmepa
BBIYHCIIHM 4HCII0 Panes.

=3,66M.

Ra=12.10% /op Rla
’ E

177 .
—12.10% H3.7323 8314313 5 0 ion
100974

6. KoaduupeHT TeIIooTIauy o Hai{fieM o ypaBHeHHo (4):

a=0135Ra"*2e +doT} =0,13503.46- 10" 22 ¢

+4.567-10°-313*=10,42 Br/(M* - K),
IJI€ TEIUIONpOBOHOCTS BO3AYXa OnpesiesieHa 1o opmyae (5):
A, =6,98-10+6,41-10°T, =
=6,98-10 +6,41-107°.313 = 0,027 Br/(m - K).
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7. Beruucinum xpuTepuit Bro, cooTBeTCTBYIOIIMI pa3Mepy
¥ k03O PUIMEHTY TemnooTaauM
Bi=% - 10,42 -3,66 =763,
A 0,05
8. Bemumna dymxamun ¢(Bi), yunTeBalome# nHTeHCHB-
HOCTh TemI0oOMeHa MaTepHana ¢ BO3AyXOM, UIA MOJIYYEHHOTo
3HayeHus Bi:

Bi? +4-Bi-2
(p(Bi)=—(,/Bl +4 - Bl)exp—~l—+———l——

Bi

‘{\/%;2_ —-763- 2]

763( 763 +4-763Je
2

=0,997.
9. Kpumieckoe 3HadeHue napamerpa Ppaux-Kamenenxoro

8yp = 8o0(Bi)1 + 3(1 + 2,47% J =

=1,571-0997(1+ 0,025(1 +2,4- 0,02%) =1389.

10. ITo dopmysne (28) BHMHUCIHM HOBOE 3Ha4YeHHE pasMe-
pa mrabens MaTepuana

100974,
N \#,314-3132-1,8% Hraiean

100974-3-10'*-270

11. CpaBHuBas ¢ BeJMIHHOM 7 , NOMyYeHHOH B I 4 (3.4m),
BH/IMM, YTO Pa3sHOCTBH COCTaBIIAeT He Gonee 5 %. Kpurmueckuit
pasmep 1nrabens ry, paseH 3,655 M.

12. CornacHo m. 3.4 B kauecTBe GezomacHoro pasmepa
npunumaeM 0,87, = 2,92 M. To ects popmupoBanne mrraGens
APEBECHO-BOJIOKHHCTHIX IUIHT ¢ MHHHUMANBHBIM pPa3sMepoM
He Gosnee 5,84 M He MpUBEIET K €r0 CAMOBO3TOPAHHIO.

=3,655m.
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IPHJIOXXEHHE 4

Npumepsbl pacueTa KPUTHUECKUX NapaMeTpoB
CaMOBO3ropaHMuA /I NPeABapPUTESILHO
NporpeTbiX MaTepnanos

4.1n. Ilpumep pacaera Syp

Paccanrats 8y mrabens, cocrosmero u3 80 npensapu-
TEJILHO TMpPOTPEThIX JPEBECHO-BOJNOKHHCTBIX IUIMT. TOJILIMHA
onHo#t mMTH 12,5 mM. llltabens npemcrasnser coboit napai-
NenenAne] mMHpHHOR 1,22 M, niuHONi 2,44 M M BHCOTOM 1 M.
XapaKTePHCTHKH MaTepHana COOTBETCTBYIOT NMpPHBEACHHLIM
B npuMepe 3.4n. Temmeparypa NpeaBapHTENLHOrO MpOrpeBa
cocrasnser 100 °C. Temneparypa Bosxyxa 40 °C.

1. BespasmepHast pa3HOCTL TEMIIEPATYP MarepHalla H OKpy-
xKatomel cpeanl (TeMIepaTypHEIH Hanop odara) corjiacHo (29)
COCTaBIIsET:

E 100974

% 2z 0" e

2. OtHowenne cpefHel H MeHblIEH CTOpPOH Mapawulele-
munega p = 1,22/1 = 1,22, Torna no (popuyne (33)

6=50,1-118p + 111p> — 45p> + 6,76p" =
=50,1-118-122+111-1,222-45-1,22° +
+6,76 - 1,22* = 4,61,

M=-26,7+87,6p-93,7p* + 42,20’ - 6,86p" =
=-26,7+87,6-1,22-93,7-1222+422.122° -
-6,86-1,22'=2,14.

3. 3uayenne KpuTHYECKoro napamerpa ®pank-KameHen-

KOTO CKJIaAMPYyeMBIX B INTa0elnb APEeBECHO-BONOKHHCTHIX ILTHT
cornacHo (31) cocraBnser:

8xp = 6In(MO0) = 4,61In(2,14 - 5,24) = 11,14.

(373-313)=5.24.
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4.2n. IIpaMep pacaeTa KPHTHIECKOTO
o GesonmacHoro pa3mepos

PaccunTaTte KpHTHYECKHH pa3mep IOTabels NpH CKIaaH-
POBaHHH JPEBECHO-BOJIOKHHCTEIX ILTHT. IllTabens npencrabnser
co6oii napanenenunen wupHHoHi 1,22 M, uHHON 2,44 M H BBHI-
cotoif 1 M.

HcxomHEIME HaHABIME IS pacyeTa SBIBIOTCH:

- TeMieparypa okpyxatomeii cpeast 7o = 315 K;

- TeMIIEpaTypa MpEeABapHTEILHOIO NPOrpeBa MaTepHala
Ty=375K;

- IUIOTHOCTH YIAKOBKH MaTepana p = 270 xr/nm’;

- JHEPrHA AaKTHBAallAH peakuHH OKHciIeHus E =
= 100974 JHx/Mons;

- IDPEA3KCNOHCHUHANBHBIH MHOXHTEND Qko/ A = 3 x
x 104 K/m2

1. PaccunTaeM KpHTHYECKHH pa3Mep CKIaAHPOBaHHA,
NOACTABUB NOMYYCHHYIO B 1. 4.11 BENHIHHY Jyp M1 mTaGENS

B dopMyIry:

10097
AT [5314.375 11142 Jb21437
EQkp 100974-3-10.270
=0,43 M.

INockomsKy xpaTHYeCKHit pasMep MeHbIIe 3a1aHHoro (0,5 M),
paccMarpuBaeMii mrabens JIBIT caMmoBo3roparcs.

2. B cooTBeTcTBHH C 1. 4.2.3 Ge3omacHuli pa3Mep mrrabe-
a5 JIBII nns 3ananHol TeMneparypsl Harpesa cocTaBeT 0,34 M.
To ects ¢opMHpoBanne mrrabens BricoTol He Gonee 0,68 M
He NPHBEJET K €ro CaMOBO3rOPaHHIO.
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4.3n. IIpumep pacdera KPHTHIECKON TeMIEPATYphI
MporpeBa MaTepHaJa

PaccuMTaTh KpHTHYECKYIO TeMIeparypy NpEABapHTEIb-
HOrO Harpesa JpoxoKeil KOPMOBEIX, 3aChIIaeMbIX B IHIMHAPH-
yeckuit Oyrkep AnamerpoM 1,5 M B BEICOTOM 4 M.

HcxonHBIMM faHHBIMH JUIA pacyera ABJIAIOTCS:

- TeMIepaTtypa okpyxawowme cpexs! T,= 303 K;

- IIOTHOCTL YTakoBKH MaTepHana p = 300 kr/m>;

- JHEpTHf aKTHBallHR pEaKUHH OKHCIEeHHS E
=256212 x/Mons,

- NpeJdKCIOHeHIUaNbHEH MHOXHTENs Qko/ A
=5,11-10* M - K/xr;

- XapaKTEPHCTHYECKHH pa3Mep 3aCHINIKH MaTepHaia r =
=0,75 M.

1. [IpuHEMaeM TeMIepaTypy NPEABAPHTENHEHOIO pa3orpe-
Ba Matepnana Ty =483 K.

2. Cornacno ¢opmyie (29) GespasmepHas pasHOCTh TeM-
nepaTyp MaTepHana M OKpyXaromed cpeasl (TeMnepaTypHAIH
Harop oqara) COCTaBJAET

256 212
By =—s £ 22 (483-303)=23,78.
0 Tg 7z o) T 83144832 ¢ )

3. Kputuyeckoe 3nauenne napamerpa Ppank-Kamenen-
KOr0 OIlpeaesieM o BeipakeHHio (30):
o = 9,87(1n60)>"" = 9,87(In23,78)*™" = 22,385.

4. TIoACTaBHB NONYYEHHYIO BEJIMYHHY Oxp B YPaBHEHHE
(35), onpenendeM HOBOE 3HaUYeHHE TeMneparyphl Ty = 435,3 K.

43



5. Ucnone3ys HallieHHOe 3Ha4eHHE T, HOBTOPAEM pacyer
napameTpoB 1o nmn. 2-4. HoBoe 3Hauenne Temneparypsl Ty =
=435,1 K.

6. Tak kak mocsjeaHee 3HAYEHHE OTIMYAETCH OT NpEAbI-
nyuero MeHee yem Ha 1 K, 3a kpuTHUeCKyIO TeMIiepaTypy NpH-
numMaetes T =435 K= 162 °C.

4.3n. YipuMep pacueTa BpeMeHH HHIAYKIMH

PaccuuTaTs nepHox MHAYKIHMH OO CaMOBO3TOpaHHMs IlITa-
Oens NpeBeCHO-BOJIOKHHCTHIX IUIMT, Mporpethix ao 102 °C,
B ¢popMme napamnenenunena mwHpuHoi 1,22 M, MHOK 2,44 M 1
BBICOTOI 1 M.

HcxonHsmMu 1aHHBIME [UIS pacyeTa SBISIOTCH:

- TeMIepaTypa oKpyxatome#t cpeast To =315 K;

- TeMIepaTypa NpeJBapHTEIbHOrO NpOrpeBa MmaTepuana
Tu=375K;

- IUIOTHOCTH YIAKOBKH MaTepuana p = 270 xr/m’;

- K03)OHUHEHT TEMIONPOBOAHOCTH MaTepuana A
= 0,05 Br/(M - K);

- TEMJIOEMKOCTb HCCIIEfyeMOro MaTepHaid ¢ =
= 1400 Jx/xr - K;

- Temnota peaxuun Q =5,5 - 10° i/kr;

- JHEPrHA aKTHBAUWH pPEaKUHH OKHCHeHus E
= 100974 /Mo,

- NPEAIKCNOHEHUHAIbHEI MHOXHTEND Oko/ A = 3 x
x 10", K/m?.

1. INoncrasus 3HaueHns Oy 1 8, momydeHHsle B n. 4.1m,
B ypaBHen¥e (36), METONOM HTepalpiif HiH ¢ IOMOLIBIO IPOrPaMM
JUI NepCOHANBHEIX kKoMibiotrepos «Eureka», «Mathematica 3.0,
«Mathematica 4.0» 1 ap. paccuMTacM KPHTHYECKHH TeMmmepartyp-
HbIi Hanop O, B LiEHTpe 0Yara B MOMEHT BOCIUIAMEHEHHS:

6, =0,43.

[

]
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2. OnpenemiM GespasmepHoe BpeMs MHAYKIWME 1O Gop-

yne (37):
5 {mhz(l + j)Boe® (B, —6,) - W] _

T30+ ) )

_ a2+ Bgey -3mB|
0, -
1114 Ilr{lll+l)\/5,24e°‘3(5,24 043-3314-1114 ]
3(1+1)1 524-043
_ 1n[1 2(1+1)y/5,24 -:;4 -3314-1 1,14]} +1=1377.

3. OnpenennM pasMepHOE BpeMA HHAYKIHH MO BhIpaxe-
1o (38):
_TeRT{ oSy _ 1377:1400-8,314. -3752 & Hnens _
" OkE 3-10".0,05-100 974

=173001¢c = 48,06 u.
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