HOTO rOpeHHust K TypOyJeHTHOMY OMHCBhIBAeTCsl TOH Ke GopMyaoi

& (77)*
Uy Py (Tl—T—S)wL_L (8)
M3 (7) u (8) monyyum CJIeIyIOIYIO CBSI3b:
T, —T")+1L
u1:u4|—;‘ ———‘-———‘—(1 \‘+ . (9)

c(T1i—Ty) + L

Pasnioxus (TJT;)* B psin Teilsiopa B Touxe T. u cuutas, uto dT./dTo=1,
[OJIYUHM

o ¢(Ti—Tg)+L
c(Ty—Ty) + L’

U,

(10)

rae u. u T, otHOcATCs K Temmeparype (To) mepexoma oT HOPMAJIBHOTO T0-

TaG6auua 6 peHus K myabcupylomemy. [Tpunss To= 90° C
M U paBHOH CKODOCTH TFODEHHsl NMpPH TaKOH TeM-
P, Uy, u, Us, neparype, paccuuraeM no ¢opmyae (10) cxo-
ax | W pew/e fewe  pocrp BeiropaHust Bemectsa npu To=110°C. Pac-
CYHTAHHBIE CKOPOCTH BbIrOpaHus (TabJu.6) 6/113-
3 KM K H3MEpeHHBIM (U,).
[Ipu BHICOKHX TeMIepaTypax TOpeHHe IyJb-
cupyioliee (cM. pHuc. 6, 8), 4TO TaKKe HAXOAUTCSH
B COOTBETCTBHH C MNPEINOXKEHHBIM MeXaHH3MOM.

50 0,49 | 0,46 | 0,
80 0,77 | 0,73 | 0O,
120 | 1,04 10,98 1,
180 | 1,43 | 1,41 |1,

NON S

IToctynuara 8 pedakyuro
10/X 1974
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YIOK 662.612.3.63

O PACIIPEOEJNIEHUH TEMNEPATYPbI N1PU TOPEHUHU CJI0 XBOH

A. H. Cyxunun
(Kpacrospck)

["opeHHe xBoU ONpenensieT Npolecc pacnpoCcTPpaHEeHHsI HU30BOTO H BEPXO-
BOTO NoOXapa BO MHOTHX THmax Jeca. C [enpl0 H3yuyeHHs] TemaooGMeHa H
CTPYKTYphl ()pOHTA IOpeHUS IPHU ero ABMKEHHH 10 CJOK OMNaBIIedl COCHOBOM
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XBOH TIPOBE/JI€HBI TeMIleDATypHbEIE H3MeDeHHUsI B Ta30BOH H KOHIEHCHPOBAHHOL
tasax. Tepmonaper GbIIM HATSHYTH B BHIE NapajJelbHBIX CTPYH, HX CIaH
HaxXOAWINCh Ha OXHOH BepTHKaJdH. Mcrmosb3oBasuch XpOMesb-ajioMeseBhie
‘TepMonapsl 1uaMetpoM 50 MKM; HX CHTHAJbl MOJaBaNMCh HA YCHJAHTENb I0-
‘CTOSTHHOTO TOKa Y PerHCTpHpoBaauch ocuuiiorpadom H-700.

Tepmonapsl, 3anuchBaIOLIYe TeMIIEpaTypy rasa, pacrnojarajuch Ha Bbi-
cote 2 n 40 MM Haj XBOWHKOM, JiexKalllei HA NOBEPXHOCTH CJOS, H HA Iy -
Oune 2 MM noj Hefi. Pasorpes TBepJo#l ¢asel ¢HuKCHpPOBaJCA TepMONapOH,
3aJle/laHHOH BHYTDb XBOMHKH. MecTo 3a/leTKi NPEACTABJISIO MONEPEYHOe OT-
BepcTHe, He npesnimalomee 100 mxm. Tlocine BBemeHHs TepMOIaphl OHO CI€NKa
‘CXKUMAJIOCh JJIA obecleueHHs TelJIOBOTO KOHTAaKTa. XBOUHKH-0OOPAa3IBl OTOH-
Ppaauch ONMHAKOBOrO 3KBHUBaJeHTHoro auamerpa (0,06 cMm), cooTBeTcTBYyIO-
mero mMonanbHoMy. O6pasnpl BBHICYIIMBAJNUCh WM YBJAAXKHSAIUCH 1O Tpebve-
MOTO BJIaTOCOEpPKaHUs.

Hccnenosanne ropeHus cJI0eB MPOBOAMIOCL Ha CTeHAe, HMeloIeM ac6o-
KapTOHHYIO JOPOXKKYy 2570 cm. C OOKOB CJI0M 3KpaHMPOBAJNUCH GOPTHKA-
mH. [JapHupHOe yCcTpOHCTBO MO3BOJISNO 3aflaBaTh YroJl HaKJIOHA CJOS K ro-
pusoHTy. Ha n0pOoXKy yK/JaAbIBaJoCh ONpefeseHHOe KOJTHUYECTBO XBOH TaK,
YyTOOHI C/10¥ NMPefCTaBJIsAN pABHOMEPHO paclpele/IeHHYI0 Maccy GecrnopsiiouHo
ODHEHTHPOBAHHBIX XBOMHOK. Bce ONbITH IPOBOU/INCH B CIOKONHO atMocdepe.

Ilepen XaXKABIM ONBITOM Ha MOBEPXHOCTb CJIOST YCTAHABJAHBAJOCH TEPMO-
IiapHOe yCTPOHCTBO ¢ 06pasnoBeiMu XBomHKaMHu. [locientnue opueHTHpOBAIU
BJIOJb HaNpaB/eHHS pacIpocTpaHeHHs, GUKCHPOBAIY YroJ HAKJIOHA CJIOs B,
OTCUHTHIBASI €r0 OT TOPH30HTAJbHOH IJIOCKOCTH (3HAK MHHYC COOTBETCTBYET
pacmpocTpaHeHHUIo IIaMeHH CHH3y BBepX), 3allac roplouero Ha eIUHULY TJI0-
wanu M, Toamuby Cios 1AJist onpeneseHus KomnaktHoctd K (monast o6beMa
roprouero B oGbeMe CJos), a TakxKe Opaju HABECKY JJs ONpeleseHHs BJja-
roconep:xkanua W. 3axuranue MpOU3BOIUIOCH C MTOMOILIbIO CMOYEHHOTO CITHD-
TOM ac6eCcTOBOTrO IIHYpa, YTO [aBajo NPSAMOJHHEHHYI0 BeOyIIYI0 KPOMKY
¢ponTta ropenud. Bo BpeMs onbiTa KpOMe TEPMOIAPHBIX H3MepPEHHUH PeTHCTPH-
poBaJjach CKOPOCTb MPOJABUKEHUS MJAMEHH KaK IO CJI0I0 B LIEJIOM, TaK H 1O
HUTAM, 00pa30BAHHBIM U3 CBSI3aHHBIX HJIH COCTBIKOBAHHBIX XBOMHOK U YJO-
JKeHHBIM Ha TOBEPXHOCTb CJIOsi BJOJb HalpaBJeHHs pacrnpocTpaHeHus. Ilo-
FTOJIHUTEJbHO M3MePSAJINCh BHICOTA TJIaMeHH [ M H3nydeHHe 30HBI TOPEHUS B
HeIocpeaCTBeHHON OJH30CTH OT IJIaMeHH (u3MepeHus npoeemennl J. B. Ko-
ueBbIM). Kasopumerp pacnosarajicss Ha ypOBHe TOBEPXHOCTH CJOSI, MOMEHT
Hayajia KOHBEKTHBHOTO HarpeBa XapaKTEePH30BaJCHA H3JOMOM Ha KPUBOM
pasorpeBa KajopuMerpa.

B psime sKcrepHMeHTOB 3aNHCLIBAJICS PAa30TPeB WaCTHII, JeXalluX BHVT-
pH CJIOs Ha TO¥ e BEPTHKAJH, UTO H NIOBEPXHOCTHAs 0OpasloBasi XBOHMHKA.
B mpyrofi cepuu ONBITOB 30HAMPOBAJCH (akeJa MJAaMeHH 0 (GPOHTAJbHON U
THILHOM IOBEPXHOCTH JABUKYIIHMHCS TepMomapaMu. B stoM cayuae Temme-
paTypHas 3aliCb CHHXPOHH3HPOBAJach ¢ KHHOCHEMKOI, YTO YIPOCTHJIO pac-
MUPPOBKY OCHUIJIOTPAMM.

TunuuHoe TeMIepaTypHOe paclpeesente MOKa3aHo Ha pHC. 1, pesyib-
TATHl M3MepeHuil cBefeHbl B Tabauiy. OHH NpeACTaBAAIOT cpelHeapHPMeTH-
qecKHE 3HAYEHHWS NPH TIATH MOBTOPEHHSAX ONbITa. JloBepUTEJbHBIE HHTepBa.l
npu HapexHoctd 0,95 coctasasaBcpenneM 18% OT yKasaHHBIX 3HAYeHWI.
B mesiom TemmepaTypHOe MOJe MOXKHO Pa3OHTh Ha CeNyollHe 30HL (pHC. 1):

0 — HarpeB NMOBEPXHOCTHLIX YACTHUIl H3JyUe€HHEeM H OJHOBPEMEHHOE HX
OXJaxIeHHe BO3AYXOM, BTEKAIOIIUM BO (POHT ropeHHs. 374eCh JKe HPOHCXO-
JWT YaCTHUHOE MOJCYIIUBAHHE MaTepHaJa,

I — narpes MaTepuasa A0 TeMIepaTyphl rasudpuxaunu T~ 300°C us-
JyYeHHEM M KOHBEKIHeH B Cjloe rasa, IPHMBIKAIOIEM K MOBEPXHOCTH (POH-
Ta mJaaMeHH, X==0 — KoOpaHHaTa, pasfenswomas 30He 0 u I;

IT — narpes matepuana ot Ty 10 MaKCHMAaJbHOI TeMIEpPaTypPhl rOPEHHS
YPIePOANCTOTO OCTATKA;
I11 — noropaHue MartepuaJa.
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D, kan femdic)

Puc. 1. TemnepatypHbie npoduaH Ads To-
pawero ciaos (=0, M=09 kr/m?3, K=
=0,046, W=1,5%).

1 — pa3orpeB NOBEPXHOCTHOH XBOUHKY; 2 — TeM-
nepartypa rasoBoil ¢da3bl Haj XBOUHKOH, 2 MM OT
Hee; 3 — TeMmepaTypa rasosoil ¢asel NOZ XBO-
HHKOH, 2 MM OT Hee; 4 — TeMIepaTtypa ra3oBOil
das3pl Ha BbICOTe 40 MM OT IIOBEDXHOCTH CAOS;
5 — pa3orpeB 4acTHLbl BHYTPH CJIOSI Ha TIyOuHE
20 MM OT IOBEDXHOCTH; 6 — paclpelerneHue CKOor-
pocteil 06bEMHOTO TEMJIOBBIAENCHHST BHYTpH MO-
BE€DXHOCTHOH XBOHHKH.

KpuBast / onii¢siBaéT pasorpes MoBepXHOCTHOH YACTHIBI, IPHYEM B 30HE
0 rpagueHT TeMIepaTypbl XBOM COXPaHsET NPaKTHYECKH IOCTOSIHHOE 3Ha4eHHe
Vi. lajee Temmepatypa uyacTHIbI Pe3KO MOBbImaercs Vg 10 3HaueHus Iy,
4 3aTeM C MeHbIIMM HAKJOHOM V3 JOCTHTaeT MaKCHMaJbHOH TeMIepaTypbl
TOPEHHsI YIJIEPOJUCTOr0 octatka Ty, u moHuxkaercs 1o I3 B 3oHe III

Temneparypa rasosoit ¢aswi (T,) BOGJIM3H TOH Ke YaCTHULbl (KPUBBIE
2, 3) noBbIIIaeTCsI TaKXe N0 NMOAXOJA IJIaMeHH, HO B 30He (0 OCTaeTCsi MEHb-
meH TeMIepaTypbl KOHIeHCHpoBaHHOH (asbl. B 3one | Temmepartypa rasa
pPe3KO BO3pacTaeT BCJEACTBHE TEMJOIPOBOJHOCTH OT (pakesa IJIaMeHH OF

ITapaMeTp PasMepHOCTb ’ TensoBble XapaK TEPUCTHKH TOPSIIEr0 CJIOSl COCHOBOH XBOH
B Tpan 0 0 |0 0 0 0 0 0 |-+21 [—23
M Kr/m2 0,3/ 0,9|1,5| 0,6/ 0,6/ 0,3| 0,3 0,3| 0,3]0,3
K 102 4,6| 4,6|4,6| 2,2| 7,8| 4,6| 4,6| 4,6| 4,6 | 4,6
14 % 1,1 1,5} 1,5| 1,5 1,5| 6 8 11 | 5 5
u MM/c 2,6| 3,2/ 3,4| 4,0 2,4\ L,7| 1,4| 1,2] 1,8 5,9
H oM 18 | 40 |56 | 40 | 18 | 8 7 4 - | =
q kaa/(cM? - ¢) 0,7| 0,8(0,9( 0,8/ 0,6/ 0,6f 0,5| 0,5| 0,7 | —
v, °Clem 12 101119 15| 1819|1817 |9
To 85 110| 130| 127 90 | 80 | 83 | 75 | 90 | 110
Vs °Cliem 1300|1030 {1100 | 1010 | 1120 | 1930|2140 | 1940 | 2010 | 120
u-V, °Clc 340| 330| 370| 400| 270| 330|3000| 230| 360 | 70
Th °C 500| 490| 490| 470| 410| 550| 510| 500| 480 | —
Vs °Clem 500| 440| 310| 260| 560| 740| 770| 850| 780 | —
Tio °C 790| 800| 780| 900 660| 880| 810| 780| 880 | 660
Ti °C 600| 500(5700| 500| 510| 510( 590| 730| 610 | 470
T g0 °C 80 | 8 [ 108| 90 | 60 | 80 | 80 | 73 | 70 | 105
Ve °C fem 2190 | 1980 [2020 | 2350 | 1730 | 3000 | 2900 | 3300 | 2800 | —
T 9701050 (1060 | 1030 | 780| 1040 | 1020 | 1010|1020 | 940
Tgs °«C 525| 580| 590| 510| 610| 530| 540| 560| 610 | 640
g MM 2,6| 3,8(3,1| 3,6{ 3,1| 1,7{ 1,7| 1,7] 1,6 [26,5.
g(D(x).f!x Kan/(cm? - ¢) 12,6(13,6(12,9|15,3|11,2| 8,0| 6,4| 5,6| 8,2 | —
)
[ ®x)dx | kan/(cm? - ¢) 16,4{20,0(21,3|25,1|15,0| 10,2| 8,3| 7,1|10,9 | —
o - 108 kana/(cm2-c-rpan) 2,3| 1,6 2,1 2,2 1,8 3,5| 3,4| 3,2| 2,5 | —
oo - 103 kaJ/(cm2-c-rpan) 2,81 2,21 2,1| 1,9] 2,1 2,5] 2,1| 2,4| 2,6 | —
% 23 [ 32130 | 27 | 25| 14| 13| 13|19 | —
ko 34 | 50 |50 | 56 | 46 | 29 | 29 | 25 | 33 | —
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Teo 10 T,1, HAKJIOH KPUBBIX ONMHCHIBAETCS TpagreHToM V,. B some II o6e KpU-
BbIE€ HMEIOT YETKO BbIParKeHHbI MUK TEMIEPATyphl, 0 WIHPUHE COOTBETCTBY-
IOUIMH OCHOBAHHIO (POHTAJNbHOM NMOBEPXHOCTH dakena. B 3one noropanus T,
yMeHbInaetcst 10 T g3, CONPOBOXK1asCh C1a6BIMHU KoseGanusiMu. Ha BricoTe 4 oM
OT IOBEPXHOCTH CJIOsI IOSIBJSIOTCSA NyJbCAaLUH TeMIepaTypsl (cM. puc. l,4),
aMIUIUTyla KOTOpBIX pocTuraer 600°, mpuueM Ha HM3KOUACTOTHBIE KOJIeGaHus
(~0,5 FH)OHalKJIaJIbIBa}OTCH BbIcOKOuacToTHble ( ~20 I'nm). CoenoBaresbHoO,
yKe Ha 3TOH BBICOTE PasBHBAeTCsl TYPOYIEHTHOE ropeHHe.

Ilpu pacnipocTpaHeHHH NJIaMeHU CBePXY BHH3 110 HaKJIOHHOMY CJIOIO TE€M-
i e AU e (L

| JOHEHUsI MIaMeHu Hasan. B cayuwae
TOPEHHsT CHH3y BBEpPX mepel QPOHTOM IJIaMEHH MOSIBJSIOTCS MyJIbCAlUU TeM-
nepatypel B ra3oBoil pase yxKe Ha YPOBHe INOBEPXHOCTH Caosi. KHHOCHeMKa
noxasaJa, 4TO OHH BBI3BAHbl 3aBUXDEHHSIMH IUVIaMEHH Ha IepefHell KPOMKe
H €ro CIy4auHbIMA KOHTAKTAMH C TOPIOYHM MAaTePHAIOM. YKa3aHHOe 006CTOs-
TEJIbCTBO sABUJIOCh IPHYNHON 3aMeIJIEHHOrO TeMIa pa3orpeBa Matepuasna uV
MO CPABHEHHUIO C APYTUMH YCJIOBUSMH FOPEHHS, T. €. HAPYIUEHHUs IPOIOPIHO-
HAJIBPHOCTH MEXJy WIMPUHOH 30HbI I B CKOPOCTBIO pacmpoCTpaHeH s IIaMeHH,
AnasnornuHerit 3pdexT N0KEH HMEeTb MeCTO NpH BO3IEHCTBUHU MONYTHOTO
BeTpa, CTAHOBACh B HEKOTOPBIX YCIOBHSAX ONMPENEJSIONHM CIOCOGOM Ter-
nonepefauy,

SoHAHBUBaHKE TJaMEHH I10Ka3ajo, 4TO CPelHsis TeMmIlepatypa ero
(pOHTAJIBHON TOBEPXHOCTH NPH JABHMKEHHH TEPMOIAp BBEPX HAauHHAeT yObI-
BaTb npuMmepHo c¢ 0,5 H. MaxcuMmajbHasi TeMmIepaTypa BepPXHHX sI3bIKOB
naaMeHu cocrasisiia ~ 700°C. 3a rpaHuleil cBeTsuleiicss 00JacTH TeMIe-
patypa raza ~300°C. OxnaxJeHHe CBSI3aHO C HHTEHCHBHBIM IepeMellH-
BaHUEM IIPOAYKTOB CrOpaHUsi C OKPY2KAaIOIMIMM BO3JAYXOM, KpOMe TOro, B
BEPXHIOIO 00/1acTh (akesa NonafaloT MPOAYKTH NHPOJIH3a C MEHBUIMM Tell-
aoBbiM 3ddextom [1]. CoemoBaTespHO, ¢ y4eTOM TPAaHHUHOH TEMIEPATypHI
BOCIJIaMEeHeHUs1 pacTurebHbIXx MaTepuanos 500°C [2] BocniameHeHHe XBOH
nJaMeHeM HH30BOTO TIOXKapa MOXKeT NMPOM30HTH JHIIb B CBeTsillelica 06-
nactd ¢axena. [TosToMy mosoxeHHe BEPXHHX SI3HIKOB IJIAMEHH, T. €. €ro
BbICOTA, GyIeT ONpEIe/siTh, KAK 3TO U Ha6JIONaJ0Ch Ha €CTECTBEHHBIX IO-
J)Kapax, nepexojl OTHsI B KPOHBI Je€DPEBbeB.

[TyTem 06paGoTKH ocLUJIOrpaMM U dororpaduii yCTaHOBJEHO, YTO MO
JEeHCTBHEM BTEKAaOIero BO3AYIIHOTO NOTOKAa (POHT IJIaMEHH OTKJIOHSIEeTCS
Hasanx oT BepTukaaud Ha 30—45°. DTo Mo3BOJsET OUEHHUTh CKOPOCTH MOATOKA
BO/MH3M moBepxHocTH caosi. Ona cocraBasier ~ 0,4 M/c npH CKOpPOCTH ra-
30BBIX OTOKOB B (hakene ~ 1,1 m/c.

3anuch pasorpeBa XBOMHOK, PacCIOJOXKEHHBIX BHYTPH CJIOsl, Haja BO3-
MOKHOCTb OLIEHHTb HAKJOH IIOBEPXHOCTH, pasfefsiollell CBexee roprouee
OT CropeBllero. YCTaHOBJEHO, YTO C YBEJHYEHHEM KOMIIAKTHOCTH OT 0,022
1 0,078 yros OTKJIOHEHHs] OT BepTHKAJH yBeJHuMBaeTcs oT 34 mo 76°, uto
yKa3biBaeT Ha BO3pacTaHUe TelJIOOTBOJA M3 30HBI TOPEHHsi MOBEPXHOCTHBIX.
XBOMHOK BHYTPb cj0s1. TemiooTBox o0yC/IOBIEH 3aTPYyNAHEHHON Mofavel Kuc-
;J0poja, MPHBOAAIIEHl K yMeHbUIEHHIO TeMrnepaTypsl ropenus Ty a0 900°C
u T 10 440°C B ueHnTtpe caosi. MimeeT MecTo TakiKe TEINOOTAAauya B MHEPT-
HYIO TIOJJIOKKY: Ha DAaCCTOSHHH ~Z MM OT Hee T, nonusumace po 780°C,
Jlaxke MpPHU FOPEHHH PHIXJOro CJIOS.

AHanu3 TemmepaTtypHbIX npodusaeil u pororpaduii mo3BOJAET NMpeacTd-
BHTb CXEMAaTHUYECKH CTPYKTYpPY (pOHTA TODEHHsI TOPH30HTANbHOTO CJIOS
puc. 2). Cexuil MaTepuas / OT/AeN€H OT PA3JOKUBIICTOCS NMOBEPXHOCTHIO

(OTKJOHEHHOIl B CTOPOHY 30HBI TOpeHHst Ha yroa ¢;. Hax cmoem okoio
ero TIOBEPXHOCTH HMeeTcsi y3koe (~1 cM) JaMuHHapHOe mnuams 3, Takke
OFKIIOHEHHOE BHYTPb 30HBI ropeHusi. C BHICOTOH OHO TIEPEXOJHUT B IIHPOKHH
TypOYMeHTHbI (akel 4, K KOTOPOMY C TBUIbHOH CTOPOHBI NPHUMbIKaeT 00-
71acTb TPOAYKTOB pas3ioxeHust xBou 5. [lanee ciexyer 06/1acTb HPOLYKTOB
CTOPAHHS YIJIEPONUCTOrO OCTAaTKa 6, BHITOPAIOLIErO C MOBEPXHOCTH €05t 7.
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ITpu ompeJeNeHHBIX YCIOBHSX 06JaCTh 6
3aTpyaHser JOCTYI KHCJIOPOZA K IIPOAYK-
TaM MHPOJIH3a CO CTOPOHBI THIILHOH KPOMKH.

DKCINepUMeHTAJbHO YCTAHOBJEHO, UTO
10 HUTH, COCTABJEHHOH H3 MOBEPXHOCTHBIX
XBOMHOK W OPHEHTUPOBAHHOH BJOJIb HaIpaB-
JIGHUsI paclnpocTpaHeHHs, ropeHHe MNPOJBH-
raercsi NMpPakTHYECKH C TOH Ke CKOPOCThIO,
YTO M [I0 BCEMY CJIOI0. DTO YCTaHABJIHBAET
CBSI3b IMeXJYy TOpeHHeM OTAEJbHBIX YaCTHI
1 UX COBOKYIIHOCTbIO B BHAe caos. K rope-
HUIO HUTH MOXKHO IIPHMEHHTb PacCyXAeHHd,
MpuBeIeHHble A/ cayyas ONMHOYHBIX XBO-
Puc. 2. Ctpykrypa cios, ropsmero HHOK [3],HO CyueroM YC/IOBHOH, KOTOpbIE

B CIIOKOHHOH artMmocdepe. CO31al0TCs IPU TOPEHHH CJOS B ILEJOM.

TeMnepaTypHble MoJIst B Ta30BOH U KOHMEH-

CHpPOBaHHOH (asax (GOPMHUPYIOTCS B pe3yJbTaTe COBMECTHOTO JeHCTBHS

3THX YCJOBHH M IHalOT BOMOXHOCTb H3MEPHUTb pe3Y/JbTHPYIOIIHE TelJOBbIEe
MOTOKH, HAYL(He Ha HaTpeB XBOHW.

Tlonarasi, 4To BAHSHHE JYYHCTOTO U KOHBEKTHBHOT'O NMOTOKOB, NOCTYIAIO-
KX Y4epe3 GOKOBYIO NMOBEPXHOCTb, SKBHBAJEHTHO OGHEMHOMY TEIJIOBBIIEIE-
HUIO BHYTPH XBOMHKH H NIPOH3Bels rpadruueckoe nuddepeHIHpoBaHNe KDHUBOH
I, momyunM IPOCTPAHCTBEHHOE PacCIpejeeHHe CKOPOCTeH 0G'beMHOrO TerIo-
BbliesieHnst B dactuie @ (x) (cMm. puc. 1, 6). Makcumym TenJoBbLIeNeHHUS
pacnoJioxeH Ha TiepeqHed KDOMKe (pOHTa TropeHus. 3Aech HAYT Ipolec-
Cbl TemI000MeHa, onpefensioliue CKOPOCTb PAacHpOCTpaHeHHs IIaMeHH, a
TaKXKe C€03JaloTcd HauboJee GJNArONpPUATHBIE YCJIOBHS [JIs MPOTEKAHHA
peakuufl TopeHHs], OOYCJAOBHBIIHE MAKCHMyM TeMIepaTypsl (cM. puc. I,
2, 3) u y3Koe CBeTsleecs IIaMsi Y MOBEPXHOCTH CJIOS.

Tenio, mocTynuBlee H3BHe uYepe3 OOKOBYIO INOBEPXHOCTb XBOMHKH B
30He I, MOJIHOCTBIO pacxofdyeTcs Ha HCIapeHHe BJAaru M HarpeB MaTepuaJa
oT Ty 10 Ty, 4TO BBIpaXKaeTcsi COOTHOIIEHHEM:

a0 (Te—Tr) + aeq] = pul — + [ D () dx, (1)

rie 8 —mupuHa 30HB I; d=0,06 cM — 5KBHUBaJEHTHBIH OIHAMETP XBOHH-
KH; .~ 1, a,~0,3 — D0oJ5 NOBEPXHOCTH, yIaCTByIOLlas B TemaooGMeHe; o —

K03(GQUIMEHT KOHBEKTUBHOIO HaTpeBa; [g= — g T, (x)dx;Ts = 1 ST,(x) dx;
0 0

£=0,8 —KO03(QGHIMUCHT TNOIJNOMEHNST H3IYUEHHUST MAaTEPHAJIOM; ¢ — JyUHC-
THIfl TOTOK, H3MepeHHbIH BOAu3n nsaMend; p=0,66 r/cmM®— mI0THOCTB
xBon; L=710 xaj/r—cyMmapHas TemioTa JecopOUWH H HCIapeHHs
BJIaTH; # — CKOPOCTb pPacCIpOCTpaHeHHUs MJIaMeHH.

CoorHomenne (1) no3BoJsieT BBIYHCAHTHL KO3D(UIMEHT o AJIS UCCIefO-
B4HHBIX YCJOBHH TODEHHUS, €CJIH BOCIOJIb30BATbCS H3MEPEHHLIMH 3HAYEHUSIMH
i, g, MTaHHBIMHU TeMIlepaTypPHBIX paclpejfesneHUl U OLleHKaMH, IPUBEAEHHBIMH
Beitre. Kak caemnyer u3 TaG/auubl, OH c1a00o BO3pacTaeT ¢ YBeJIHYECHHEM BJa-
rocolep:KaHus U MO BeJUUHHE GJIU30K K 3HAUEHHIO o IJIsi OLMHOYHOH XBOWH-
KH, ropsiei Bue c1oa (2,5-1073 kaa/(cm?-c-rpan)).

B Tabauue mpuBexeHBl TakKe 3HayeHUs KO3(p(dUIHeHTa KOHBEKTHBHOIO
OxJlaxIeHUs Topioyero B 30He 0 (@), pacCUUTaHHBIE U3 YCJIOBHUS TEIJIOBOTO
DPaBHOBeCHS:

a,‘aq=oc0(T,0——Tg).

BuaHO, 4TO o~ Lo, T. €. CMEHa OXJaXKJAeHUS HarpeBOM He NPUBOJHUT K CYIle-
CTBEHHOMY H3MEHEHHUIO KO3(p(pHUUHEHTa TelJIooOMeHa.
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Pesy/abTaTel TeMIepaTypHBIX H KaJOPUMETPHUECKHX H3MEPEHHH HaloT
BO3MOXKHOCTb OLEHHTb HOJIO M3JMYUEHHs B TENJOBOM GajiaHCe MPH Pacrpoct-
paHeHHH IJIaMeHH KaK B 30He KOHBEKTHBHOro Harpena I (ki). Tak u B obsactu
—-00-+-0 (ko). HMons u3nyueHusi Bo3pacTaeT IPH YBEJWUEHHH 3amaca ropio-
4ero, PEIXJIOCTH CJOSI U YMEHBIIEHHH BJarocomep:KaHus. /s ucciae 0BaHHBIX
ycjoBui OHa BapbupyeT or 13 no 329% B 3ome I u or 25 mo 579% B 30Hax
0—I, T.e. TennooGMeH H3/NyueHHEM He OIpele/sieT NPOIECC paclpocTpaHe-
HHUSl nyiaMeHH. XBOs nepen (PPOHTOM HarpeBaeTcsl JYUHCTHIM IIOTOKOM [0
TeMmepaTyphl, He npesbimaoniei 130°C naxe B cayyae BHICOKHX IJIaMEH, YTO
CB3aHO C TeMJOoOTxauell B BO3AYyX, MOATEKAIOUIHil B 30HY ropeHus. Bausuue
U3JIy4eHHs] B ITPOBENEHHBIX ONBITAX CBOJUTCS K MOBBIIEHHIO HayaJbHON
TeMIepaTyphbl U 4aCTHYHOMY MOJACYIIHBAHHIO MaTepHaJa.

Iocrynusa e pedaryuro
17/X 1974
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HEKOTOPbIE 3AKOHOMEPHOCTH
U3JIYUEHUSI ®POHTA TOPEHHUA
JIECHBIX TOPIOYUX MATEPHAJOB

3. B. Kones
(Kpacrosapck)

MHorue acnekTsl Bompoca O POJIH H3/JY4YeHHs IIPH TOPEHHH JeCHBIX ro-
pIOUHX MaTepHaJoB OCTaloTCsl He u3yueHHBIMH [1—6]. He uccienoBana 3a-
BHCHMOCTb H3JTydeHHsT (POHTa rOpeHHs OT YCJAOBHE (T.e. OT BJarocojxepxa-
KHf, 3amaca roployero MarepuaJa, yria HakKJoHa CJOSl K FOPH30HTY, BHIa
ropiouero MaTepuana U T.H.), He U3YUeHO 3KCIepHMEeHTaJsbHOe paclpejeJe-
HHe JYYHCTOTO II0TOKa Ha NOBEPXHOCTH TOpIOYero MaTepHasa nepen QppoH-
TOM IJIaMeHH, OTCYTCTBYIOT HaHHBIE O KO3(DHUIUEHTe NOIVIOUIEHHs pajHaliH
TIIaMEeHH JIECHBIMH TODIOYMMH MaTepHaJ/JaMH.

B nauHo#i paGoTe NpHBeJeHb pe3y/JbTaTbhl H3MEPEeHHH, NOJyYeHHble Ha
CI0SIX ¥ Ha OTHEJbHBIX XapaKTePHbIX yacTulax. JIyuucThll MOTOK Ompee-
JISJICS TIO TeMIy HarpeBa MENHOrO LM/IMHApPa (KaJopuMeTpa) JHaMETPOM
7 u BoicoToit 3 MM. TopleBasi IOBEepXHOCTb €ro Oblla IOKphITa JaMIOBOK
caxeil, a 60KOBasl MOBEPXHOCTb 3allullleHa OT H3/aydeHus. Harpes kasopu-
MeTpa perucrpupoBaJjics Ha moteHnuoMerpe IDIITI-09 co mkauoir 2 MB.

B GoJblieit yacTH ONBITOB (DMKCHPOBAJNHCh H3JIY4YeHHEe Ha IIOBEPXHOCTH
bpoHTa TOpPEeHHs] W paclpejejeHHe JYyYHCTOro Hotoka nepex HuMm. C 3ToH
LIeJIbI0 KaJOPHMETpP YCTAaHaBJIMBAJCAd HENOIABHKHO MeXJy 3JeMeHTaMH Jec-
HOTO FOpIOYEro iMatepyaJsa, JeXallHMH Ha NOBEPXHOCTH CJO0s, TOPIEeBOH Mo-
BEPXHOCTBIO B CTOPOHY NpuGamKatoumierocss ¢ponta ropenus. IloBepxHocTb
[1aMeHH OTOXKIECTBJSach ¢ TOUKOH PEe3KOro noibemMa TeMIepaTypbl KaJo-
pumeTpa. Paccrosinue MexXy QPOHTOM IVIAMEHH H KaJIODHMETPOM PaCCUHTHI-
BaJIOCH 110 CKOPOCTH pacrnpoCTPaHeHHs IJIaMeHH.
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