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WccnenoBaH oyaroBblii MeXaHU3M ropeHus OaiucTuTHOro nopoxa Mapku Hb nmpu atmocdepHom naBie-
HUU C TTOMOIIBIO KUHOMOTOCHEMKHN U TEPMOTIAPHBIX M3MepeHM . M3ydeHa muHaM1Ka pa3BUTUST oyara —
MonepevHOi BOJTHBI OTPAHUYEHHOM MPOTSKEHHOCTH, PACTIPOCTpaHSIONIeHCs BIOIb MOBEPXHOCTH 00pas-
1a. I3aMepeHsI ToKanbHble (PpOHTATIBbHBIE U HOpMaJIbHbIE CKOPOCTH pacpoOCTpaHeHUsI MOTIepeYHOM BOJI-
HbI TOPEHMSI B 3aBUCMMOCTHU OT BpeMeHU. M3 aHa3a TeMIiepaTypHbIX pacnpeneieHnii B KOHIeHCUPOBaH-
HOI4 (ha3e BOJIHBI, MOJIYYEHHBIX C MCITOJIb30BAaHUEM TepMoIiap, olpeesieHbl HOpMaJlbHble CKOPOCTH Tope-
HUS U PacCUMTaHbl COOTBETCTBYIOIIME UM TeMIIepaTyphl ropsiieil moBepxHocTu. [ToayueHHbIN pa3dpoc
CcKOpocTeit 00bsICHSIETCS 3BOJTIOLIMEeH poduist GpoHTa MOTepeyHON BOIHbBI, Mpoxosiiero tepmonapy. C
Y4eTOM U3MEHEHMST BO BpEMEHU 3TUX CKOPOCTEi ropeHUs IOCTPOEeHO HabIonaeMoe pacnpeaeieHue TeM-
repatyp MporpeToro cjiosi KOHACHCUPOBAaHHOM (ha3bl. [1pyn aHanIM3e MeXaHn3Ma pacipOoCTPaHEHUS TTOTe-
PEUYHBIX BOJIH TIPUBJIEKINCH JaHHBIE O TTapaMeTpax BOJHBI M MX 3aBUCUMOCTSIX OT JAaBJICHUS U CpeaHei
CKOPOCTH TOPEHMST U3 MPEIIISCTBYIOIINX paboT aBTOPOB.

Karoueswie cro6a: NByXOCHOBHBII ITOPOX, OYATOBBIM MEXaHU3M, MOIePEUYHbIe BOJIHBI, CKOPOCTb TOPEHUS,
TeMnepaTypHbIid Tpoduib K-dasbl.
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BBEJIEHUE

B paHHMX wHccieqoBaHUSIX HEOTHOMEPHOTO
¢poHTa ropeHUs1 HUTPOIITULIEPUHOBBIX TTOPOXOB [1—4]
MEXaHU3M FOpeHUs] pacCMaTpUBAJICI KaK “04aroBo-
nyiabcupyromuii”. ITog TepMuHOM, IIPEMIOXEHHBIM
B pabote [1], uMenach B BULY COBOKYITHOCTb B3aMMO-
JeICTBYIOIIMX YYaCTKOB IMOBEPXHOCTH 0Opaslia, Cro-
pamollux B MOyJbCUpYIOLIEM pexuMme. anbHeiie
ucciaenoBaHus [5—18] mokasanm, 4TO o4ar — 3TO IO~
nepeyHast BojHa (I1B) ¢ mojiorum (poHTaIbHBIM
npoduiieM, KoTopasi pacIpoCTpaHseTcs BIOJb I10-
BEPXHOCTH TOPEHUS CO CKOPOCTHIO, B HECKOJIBKO pa3
0oJIbliIeii, YeM CKOPOCTh TOPEHUSI TI0 HOPMaJIU K MO-
BepxHOCTU. B akcriepuMeHTax u3Mepsuiich: L — pas-
Mep ouara, V, — JokanbHble CKOPOCTH pacrpocTpa-
HeHus dponTta 1B o nosepxHoctu, U, — noKajb-
HbIe CKOPOCTM MO HopMmanu K npodwuito, Uy —
BepTUKaJIbHBIE cMelleHust npodwmist, U — cpemnHss
CKOpOCTb CropaHus oopasiia B 11eJjoM. PaccMoTpum
pe3yJIbTaThl 3TUX UCCIEI0BAHUIA.

Ouaru — rmonepeyHble BOJTHLI UMEIOT HEITPaBUIb-
HyI0 (hopMy, KOTOpasi MEHSIETCSI CO BpeMeHEM, U UX
pa3zMep 3aBUCUT OT AaBjieHUs. JlaHHbIe BUIEOCHEMKU
M aHaJIu3 MoralleHHbIX 00pa3loB MO3BOJISIIOT Olle-
HUTH UX pa3Mmepbl. PasMepbl 04aroB mo mx Makcu-
MaJIbHOI (XapaKTepHOMY) BEJIMYMHE B 3aBUCUMOCTH
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OT NaBJICHUWSI OIIEHMBAETCS MO BBIpaxeHuo L, =
=2.6p~"7% e L,, — B MM, p — B atM, 1 <p <60 arm,
a B 3aBUCMMOCTHU OT CpeAHEe HOpMaJIbHOM CKOPOCTU
U ropeHust obpasua B LIEJIOM MO BbIpaxeHuto L, =
=2.6U7" (U - BMM/C), 0.7 < U< 12 mm/c. Cpexn-
HUI 10 NOBEPXHOCTU SKBUBAJIEHTHBIN JaMeTp O4a-
ra OIMCHIBAETCSI AHAJIOTUYHBIMU 3aBUCUMOCTIMMU:
L,=234p™ %" u L, =2.0U~"!. ByacTHOCTH, LIS TIO-
ralreHHBIX 00pa3loB OBIINU ITOJYyYEeHBI CIIETYIOIINe
pasmepsl: ~3 MM nipu 1 at™, 0.4—0.7 MM 11pu 6 aT™ U
0.1—0.18 MM pu 40 aTMm.

HHTEepecHO paccMOTPETh COOTHOIIEHUST MEXKAY
KPUTUYECKUM IUAMETPOM M pasMepoM odara. B pa-
oorax [9, 11, 13] monyyeHBl 3aBUCMUMOCTU KPUTHYE-
CKOTO TMaMETpPa OT CPEIHEN CKOPOCTU TOPEHUSI: IS
obpasioB mopoxa Mapku HbB ¢ temmooTBomsimeit
o6oitmoii D, ., =6U ipu 0.7 < U< 12 mm/c (30€ech 1
Huxe D, — B MM); UIs1 00pa3iioB, TopsIIMX B a3ote (0e3
o6oitmbl) D, . = 5.4U~" (Harpumep, mipu p = 1 at™,
U=0.7mm/c, D, ,=91mmu D, ., = 8.2 mMm). 3ame-
TUM, 4TO 3HaYeHus guamerpos D, ., u D, .. pasnuya-
JOTCSI Ha JBOMHYIO TOJIIIUHY “dyJiKa” — CJI0sI ITorac-
1IIETO TTOpOoXa Ha 06oiiMme.

CorocTaBjieHe pa3MepoB KPUTHUYECKOTO IUa-
MeTrpa u ouara naet D, /L, =6/2.6 =23uD, ,/L,=
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= 6/2 = 3. DTO 03HAYAET, UTO €CJIU 110 TUAMETPY 00-
pasiua pacriojiaraeTcst MeHbIIIe TPEX 04aroB, TO Tope-
HUE npepbiBaeTcsa. TakuM oOpa3oM, TaHHEIE O KPU-
TUYECKOM JMaMeTpe NaloT MpPeACTaBIeHUEe O pa3Me-
pax ouara — rnonepeyHoOi BOJHBLI.

ITonygennble aHHbIe [5— 18] 1TO TOKATBHBIM CKO-
POCTSIM TOpeHUsI OYIYyT paCCMOTPEHBI HUKE TIPU U3-
JIOXXKEHUU pe3yJbTaTOB HACTOSIIMX MCCIECIOBAaHUIA,
LIEJIBbIO KOTOPHIX ObLIO ITOJydeHUE TOMOJTHUTEIBHBIX
JAaHHBIX O MEXaHMU3Me U CKOPOCTSIX TOpeHUsl, He0O-
XOJIUMBIX MIPU pacyeTax NepeXomHBIX MIPOLIECCOB.

ITOCTAHOBKA BKCITEPUMEHTA

B 3kcriepyMeHTaX WMCHOJNB30BAIUCh OOpa3IIbl
HUTPOIULIepUHOBOTro TTopoxa Mapku Hb (58% koin-
JokcwnHa + 40% HuTpomMiepuHa + cradbuiansa-
TOp + IUIacTUGUKATOP) B BUIE MPSIMOYTOJIbHBIX TTa-
paJJICTIMIIEIOB C pa3MepaMM ITMpUHA X TIIyOMHa X
x BpIcota = 12 X 6 X 16 MM. O0Opa3s1ibpl He OPOHUPO-
BaJINCh U CKUTAJIUCH TPU aTMOC(EPHOM JaBJICHUH B
CTpye a30Ta IS MPETOTBPAIIeHUST BO3HUKHOBEHUS
BTOPMYHOIO Ta3oBoro (akena. ITomkur ocyiiecTn-
JISITICSl HAKaJIECHHOM HUXPOMOBOM CIUpajibio AuaMeT-
poM 6.5 MM M IJIMHO# 15 MM, KoTOopasi pa3Melaiach
Ha BbICOTEe 2—3 MM HaJ MOBEPXHOCTHIO O0Opas3la u
yaaJisiach MOcje ero BOCIIaMeHEeHUSI.

Hnst peructpalimy TeMIieparypbl IPUMEHSIIUCH Y-
JIOBBIE BoOIb(ppaM-peHueBble Tepmorapbl BPS5/BP20
JIMaMeTPoM 15 MKM, JJ11 KOTOPBIX TOITYCTUMBIIN TIpeaen
nsmepeHuii coctasistn 2500—3000°C. DkcnepuMeH-
TaJbHBII 00pa3el] N3TOTaBINBAJICS U3 IBYX OMMHAKO-
BBIX TTOPOXOBBIX TUTACTUH TOJIIIMHOU 3 MM, MEXIY
KOTOpPBIMM pa3meliiajach Tepmornapa. Ckieiika 00-
pasiia IpOBOIMIIACH C TIOMOIIIBIO alleTOHA.

CurHaJl ¢ TepMOITapbl ¢ TIOMOIIILI0O MHOTO(MYHK-
IIMOHATBHOTO aHAJIOTO-IIM(POBOTO IMpeodpa3oBare-
s E-270 nmpousBoactsa 3A0 “JI-KAPI” (Poccus) u
Mmakera IIporpaMmHoro obGecrnedyeHusi PowerGraph
BeiBomwiicss Ha 3kpaH I[IK (mudposoit ocumiio-
rpad). ITorpenrHocTh U3MEPEHUSI TeMIepaTyphl Ta-
Kol Tepmomnapoii cocrasiisier +2.2°C B guara3oHe
msmepenuit ot 0 mo 293°C u +(0.0075|7)), toe T — us-
MepeHHas1 TeMriepaTtypa B °C, B Auarna3oHe usMepe-
Huit 293—2500°C.

IMporecc pacnpocTpaHeHUs TOPESHUSI O TTOBEPX-
HocTHu o6pasua rmopoxa HD perucrpupoBaics umng-
posoii Bumeokamepoit KYT-U400-MCS0660R01
kommnanuu Kayeton Technol. Co., Ltd. (China) ¢ me-
peMeHHBIM (POKYCHBIM paccTositHueM OT 6 1o 60 MM
co ckopocThio cheMku 50, 100 mim 330 kaapoB/c u ¢
paspemienuem 1920 X 1080 MJPEG mnpu dacrore
50 kanpoB/c. IlocnenoBaTenbHbIA aHAIN3 U O0OCYET
M300pakeHUI TOpSIIe ITOBEPXHOCTH oOpasia Ha
Kaapax uiabma TMO3BOJSUI MOJyYaTh KOJIUYECTBEH-
HBIe JaHHbIE O JIOKAJILHBIX W CPEIHUX CKOPOCTSIX
pacrnpocTpaHEeHUs MJIaMEHMU.
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PE3YJIBTATBI SKCITEPUMEHTOB

Ha puc. 1 npuBeneH#bI eCTh KapOB BUACODUITb-
Ma, MOJIyYeHHbIX C UHTepBajsioM B 0.2 ¢ mpy ropeHuu
obpaszua nmopoxa Hb npu masieHnn 1 aTM B TOTOKe
azora. Onruyeckasi OCb BUIEOKAMEPHI HalpaBieHa
Ha 06pa3zelr 1oz YIIIoM 54° K TOPU3OHTY U TTepITeHI -
KyJISipHA TOPU30HTAJIN (hOKATBbHOM MTOBEPXHOCTU 00~
pasiia. @parMeHT o6pasia MpeAcTaBseT co0oii ero
MPaBylo MOJOBUHY U IPUMEPHO BEPXHIOIO TPETH €TO
BBICOTHI.

Ha nepBoMm Kaape Ha OOKOBOIT TOBEPXHOCTU 00-
pasua OeJbIMU BEpTUKAJIbHBIMU INTPUXaMU O0O3Ha-
4YeH HavajJbHbIA pa3Mep odara — NnonepevyHoil BOJIHbI,
pa3BUTHE KOTOPOTO AEMOHCTPUPYIOT IOCTEeNyIolIre
Kanpbl. CBeTsieecss 00pa3oBaHUE — paCKaJIEHHbIE yT-
JIEpOAMCTHIC BOJIOKHA, 00pa3oBaBIINecs Ha Mpod e
I1B, nogHsTHIe MPOAYKTaMU CTOPaHUS U AepXKalliue-
cst Ha ppoHTe 1B Ha moBepxHOCTH 0Opa3ua. Pa3pu-
THE odara Ha OOKOBOI ITOBEPXHOCTH 00Opa3ia Mmpes-
craBieHoO Ha puc. 2. lludpamu /—5 momedeHbI Ipo-
¢wm pasroparolerocst oyara ¢ uHTepajgom B 0.2 c,
6 — JacTb TpoGWISI COCETHETO ovara, IMPUIIESIIIEro
cieBa. BepTukajibHble OTpEe3KU MIPSIMbIX HaJl TIpodu-
JieM I COOTBETCTBYIOT O€JIbIM IITpUXaM Ha 1-oM Kam-
pe puc. 1. 3HayeHUs IMapaMeTpoB Npoduieii oyaros
npeacrasieHsl B Tabdn. 1, tne U, u U, — HopManibHas
U BEpPTUKAJIbHAs JIOKAJIbHbIE CKOPOCTU paclpocTpa-
HeHusi ¢ponTa I1B — V,, a A — BbicoTa npodus.
Touku 1—4 usmepenus U, BBIOpaHbI TaK, YTOOBI TTO-
KazaThb pa30opoc ux BeanunH Ha npodmuie I1B. Cpen-
HSISI CKOPOCTh cropaHus cjos 3a 1 ¢ oT “nHa” 1-ro
ouara 0 Ha 6-ro paBHa U, ~ 1.0 Mmm/c; ipu cpenHeit
CKOpOCTH cropanust obpasua B uesioM (H = 16 Mm)
U= 0.6 Mmm/c ipu p = | atM. PaHee HaMM 15T TaBJie-
Huii 5 > p < 120 at™m ObUIa MoJlydeHa 3aBUCHUMOCTb
U=0.9p"%,

3aMeTuM, 4TO TIpU pacyeTe BepTUKAIBLHOM CKOpPO-
ctu U, ouara (puc. 2) pa3dpoc ee 3HaueHu it cocTansii
< U, £ 3 MmM/c nipy XapaKTEPHOIA TOMLIHUHE POrPETOro
CJ105 KOHIEHCUPOBaHHOI (K) a3kl 0= 0.5 mmipu U=
=0.2mm/cud=0.1 mmipu U= 1 MM/c 1 KO3pPu-
LIMEHTE TEMIIEpaTyponpoBogHocTH o = 0.1 mm?/c.

ITo xanpam 3Toro ke BuaeoduIbMa ObLIN TPOBE-
JIeHBI U3MEPEHUSI BEPTUKAIILHOI CKOPOCTH TIepeMe-
LIEHUS LICHTPAJIbHOM TOYKM ITOBEPXHOCTHU IIPU rope-
HMU 32 BpeEMEHHBIe UHTepBaJibl B 1, 2, 4 1 16 ¢. Beau-
YypHa IIepeMelleHUsT 3TOM TOYKM ¢ ImaroM 1 ¢
MoKa3aHa Ha puc. 3, a CKOPOCTU FOPEHUsI B 3aBUCH-
MOCTH OT MHTEPBAJIOB U3MEPEHUS — Ha puc. 4.

HsMmepenust Ha npoTsSKEHUU 16 ¢ IIpu yKaszaH-
HBIX BBIIIIE BPEMEHHBIX WHTEpBajaX MOKAa3bIBAIOT
clienyloliee:

1 ¢ — pa3dpoc 3HaueHuit ckopocreit 0.2 < U, < 1.1 mm/c
Ha 0a3ax 0.2>2h <1 MMm;
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Puc. 1. ®parMeHTHI 1IECTH MOCIEI0BATEIBHBIX KaIpOB BraeodmbMa ropsiieii mosepxHoctu mopoxa Hb ¢ unrepsaiom B 0.2 .

1 MM

Puc. 2. Pacnipoctpanenue npogusisi ouara rno 60koBoit moBepxHocTH oOpasua ¢ 1marom B 0.2 c.

2 ¢ — pa3bpoc 3HaueHuit ckopocreit 0.35 < U, <
<0.95 mMm/c Ha 6a3ax 0.7 = 71 <2 mm;

4 ¢ — pasbpoc 3HaueHuit ckopocreit 0.4 < U,
<0.67 mm/c Ha Gazax 1.6 2 h < 2.5 Mm;

16 ¢ — U, =0.56 mMm/c Ha 6aze 9 MmMm.

IN

Takum 06pa3oM, TOKAIPOBBIi aHATN3 TOBEPXHO -
CTHU TOPEHMSI OPOXa MO3BOJIUI MTOJYYUTh TUHAMUKY
pPa3BUTHS 09aroB M paclpenesicHUe B oyare JIOKajlb-
HBIX cKopocTeif. OmpenesieHbl TakKe CpemHrue CKO-
pPOCTH BBITOpaHUsI TOpoXa B 3aBUCUMOCTU OT Bpe-
MEHHBIX UHTEPBAJIOB UX U3MEPEHUSI.

st pacueTta aeTaqbHOM CTPYKTYPbI TpoduJs Mo-
nepevyHoii BOJIHBI B KOHAEHCUPOBAHHOI (pa3ze ObLia
MMpUMeHeHa TepMoIiapHasi Metoauka. [lyrtem aHamu-
3a TeMIIepaTypHBIX pacnpenesieHuit B KOHIEHCUPO-
BaHHOM (ha3e BOJTHBI TOPEHUS, TIOJTYYEHHBIX C TIOMO-
1Ibl0 TepMonap (CM. TOCTAaHOBKY 3KCIEPUMEHTA),
Obl1a paccuMTaHa JeTajbHasl CTPYKTypa 30HbI MIPO-
rpeBa K-da3bl. 3aMeTUM, YTO B DKCIIEPUMEHTAX MC-
TOJIB30BAJIICH YTOJIKOBBIE TEPMOTIAPHI, TaK KaK OHMU,
Kak u [1-o6pa3Hbie, He TpeOYIOT BHECEHMUS IIOIIPABOK
Ha TETUIONOTEePU MPHU MPOXOXAeHUU K-dassbl [19], HO
MpU 3TOM OOBEKTUBHEE PETUCTPUPYIOT pacrpenesie-

XUMUNYECKAS ®U3UKA Ne 3
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Tabauya 1. 3HaveHNs OCHOBHBIX MAPAMETPOB, XapaKTepH-
3YIOUIMX JTUHAMUKY PA3BUTHS 04ara

Un “ Upn® U ® Uns*
h,mm Uy, MMm/c
MM/C
0.37 1.8 2.8 2.5 1.3 3.0
0.33 1.7 1.3 1.76 1.5 1.85
0.09 0.46 1.76 1.7 0.65 1.4
0.17 0.8 1.1 0.46 0.8
1.9
1.6
2.3

Ipumeuanue: XUpHbIM WIPUGTOM TPEACTaBIEHbl TaHHBIE IS
rnpasoro npoguJis ouara.

9V,.=3.9mm/c.
Oy =4.4mm/c.
V.= 18mm/c.
°V,=6.1 mm/c.

HMe Temneparyp B K-daze 1B, pacnipocTpaHsionieii-
cs BIOJIb TTOBEPXHOCTU 0Opa3slia.

Ha puc. 5 npencrasieHbl TeMIlepaTypHble pac-
MnpeaesaeHus, NoJyYeHHbIE B SKCIEPUMEHTAX C rope-
HreM 00pa3loB B MOTOKE a30Ta MpU aTMOC(hepHOM
nasiaeHuu. [1o mepe mpubIMKeHNs TepMoIaphbl K IMo-
BEPXHOCTU TOpEHUsS HabogaeTcsi MOHOTOHHbIN
pOCT TeMMeparyphl, MIPU BbIXOJIE TEPMOIIapbl HA TO-
pSILILYIO TIOBEPXHOCTh PETUCTPUPYETCS XapaKTepHOe
KpPaTKOBPEMEHHOE TeMIlepaTypHOe IUIaTo, 3aTeM B
ra3oBOi 30HE MpOrpeBa BOJIHBI TOPEHUSI MOHOTOH-
HbIA pOCT TeMIlepaTypbl BO30OHOBJISIETCS (CM. BCTaB-
Ky Ha puc. 5). B najbHeiieM TepMoriapa BbIXOAUT B
MOTOK pearupyroliux MpoayKTOB CTOpaHUsl Mopoxa,
YTO COINPOBOXIAETCS XapaKTepHbIMU KpyMHOMAC-
IITaOHBIMU KOJIEOAHUSIMU TeMIlepaTyphl. B mepBoMm
aKcIiepuMeHTe (KpuBasi / Ha puc. 5) 3a¢MKCUpOBaHa

Y, MM

0 2 4 6 8 10 12

Il
14 t,c¢

Puc. 3. [lrybuHa BeITOpaHUs Opoxa B IIEHTpe oOpa3lia,
h, u3aMepeHHasi C UHTepBaJIoM B 1 c.

XUMUYECKAA ®U3NUKA Ttom42 Ne3 2023

TeMIieparypa mosepxHoctu 7, ~ 195°C, Bo BTOpOoM
(kpuBas 2) — T, ~ 215°C.

I[Ipexne 4YeM aHaIM3UMpOBaTh pacHpencacHUe
TeMIiepaTtyp B K-(a3e BOJIHbI TOPEHUST, OTMETUM CJIe-
nytomee. IlomepeuHast BojHa, pPacIpPOCTPaHSISICh
BIIOJIb MOBEPXHOCTM 0OOpa3lia, UMEET HEIpPepbIBHO
TpaHCHOPMUPYIOIIUIACS TTOJIOTUM TTpodwiIb ppoHTa
TOPEHUS, TaK KaK OHa PacIipoOCTpaHsIETCs I10 IIpeaBa-
PUTEIBLHO IIPOTrPETOMY CJIOIO TOILIUB 1 BEPXHSIS YacTh
ee mpodrisa nmepeMeiiaeTcss ObIcTpee, YeM HIYKHSIS.
BpeMmst peructpanuu temriieparyphbl B K-(aze paBHO
npuMepHo 1.5 ¢, 1 32 3T0 BpeMsi TepMoIiapa MOXKeT 3a-
¢uKcUpoBaTh yUYaCTKU TEMIIEpaTypHbIX MPOdUIe,
U3MEHSIOIIUXCS TTpU TTpoxoxaeHuu I11B.

Ha puc. 6 temneparypHoe pacrpenenenue 7(7)
st 1-11 Tepmomnapsl puc. 5 (KpuBast /) IepecTpoeHO
B noJiysiorapugmMuueckrux koopamHarax. Havyasno ko-
OpAVHAT MO OCH abCclucc TMepeHeCeHO Ha MOMEHT
BBIXO/Ia TEPMOIIaphbl Ha TFOPSIIYI0 TOBEPXHOCTh. B
HOBOI1 3aBUCUMOCTH MO3BOJISIET BbISIBUTH HA OTJEb-
HBIX BPEMEHHBIX OTpe3Kax a, b, ¢ U d npsiMoJuHeii-
Hbl€ YYaCTKU, PEXUM TOpPEeHUST Ha KOTOPBIX MOXHO
CUUTATh OJU3KUM K KBa3UCTAllMOHAPHOMY, a U3Me-
HEHUe TeMIIepaTypbl B HEM MOMUMHSIETCSI MUXEIbCO-
HOBCKOMY MPOMUIIIO:

2
T, =Ty = (T; - Tyyexp| - 2= 1)

ITocne annpokcuMaluuu BbIACJIEHHOTO i-TOTO Mpsi-
MOJIMHEIHOTrO yyactka 3aBucumoctu In(7'— Ty) = kit +
+ B; c nomoubio K03 GULUEHTOB k; MOXHO paccyu-
TaTh Ha 3TOM y4acTKe 3(pPEeKTUBHYIO CKOPOCTb Fope-

Hus U, = (kioc)l/ ? . OTMETHM, 4TO BBIICJICHHbIE BPe-
MEHHBIE MHTEPBAIbl KBA3UCTALIMOHAPHOTO TOPEHUST
3HAYUTETLHO GOJIbIIE XapaKTEPHOIO BPEMEHU pe-
JIaKCAIMU TETIOBOTO CJIOSl ¢ BBIYMCIIEHHOM CKOPO-

2
CTBIO TOPEHUA: T; = OL/U,- .

V, MmM/c

0.8 |

0.4

0.2

Il
14 ¢, ¢

Puc. 4. CpegHuie CKOPOCTH TOPEHUST 10 BEPTUKAIIH B 3a-
BUCHMMOCTHU OT BPEMEHHBIX MHTEPBAJIOB U3MepeHUst: | —
lc,2—2c,3—4c,4—16¢c.
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T,°C
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400 -
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Puc. 5. 3anuch mokazaHUil TepMoriap ropsimux oopasinos nopoxa HB mpu atmocheprom nasnennn. Kpuseie / 1 2 cooTBeT-
CTBYIOT JIBYM OITBITaM, IIPOBEICHHBIM B aHAJIOTUYHBIX ycioBUsiX. Ha BcTaBke — MOMEHT BBIXOJIa TePMOITaphl Ha TOPSIIIIYIO TTO-

BEPXHOCTb.

OueHKM TeMIlepaTypbl MOBEPXHOCTU TOPEHUS,
> COOTBETCTBYIOIUE MPSIMOJUHENHBIM y4aCTKaM

C OIpeneJeHHbIMU CKOPOCTSIMU TOPEHUSI, ObLIU
MOJy4YEHbl B COOTBETCTBUU C ONHO3HAYHON 3aBU-
CUMOCTBIO CKOPOCTU HOPMAaJIbHOTO TOPEHUSI OT
TeMrepaTyphbl moBepxHocTu i nopoxa HB [20]:
U= 1125 - 10* exp[—5000/(T, + 273)], tune U — B
mMm/cu T, — B °C. B pesynbrare mis 1-it TepMoriapbl
pHC. 5 1 BpeMeHHBIX OTPE3KOB a, b, ¢ u d (puc. 6):
a)—0.22<¢t<-0.02¢, 112< T<192°C, k, = 2.8449,
U,=0.53mm/c, T,=211°C;
b) —0.42 <t<—0.24c¢c, 70 < T< 112°C, k, = 3.5054,
U,=0.59 mm/c, T, = 216°C;
c)—0.61<7<—-0.44¢,54<T<68°C, k., =1.6940, U, =
=0.41 mm/c, T,= 198°C;
d)—1.40<¢<—0.64¢c,24<T<53°C, k,;=2.4171, U, =
=0.49 mm/c, T, = 207°C.

YcepenHeHHbie 3HaueHust Uu T,Bo BpeMEeHHOM U

TeMmnepaTrypHoM uHTepBanax —1.40<<¢r<0¢, 24 <
T < 196°C npu k = 2.5155 paBubel U = 0.50 MmM/c u
T,=208°C.

AHaJJOTUYHBIM o00pa3oM g 2-ii TepMomaphl
puc. 5 ObLIO TTOTyYEHO:
a) —0.20<¢<—0.05¢c, 110 £ T<213°C, k, = 5.5444,
U,=0.71 mm/c, T, = 226°C;
b) —0.38 <1< —-0.28 ¢, 62 < T<91°C, k, = 5.3988,
U,=0.73 mm/c, T,=227°C;
¢)—0.79<1<—-0.49¢,43<T<53°C,k,=1.2803, U, =
=0.36 mm/c, T,= 191°C;
d)—1.13<1<-0.89¢,27<T<36°C, k,=3.3608, U, =
=0.58 mm/c, T, = 214°C.

YcpenHenHsle 3HaueHUs1 U T, BO BpeMEHHOM U
TeMmiiepatypHoM nHTepBamax —1.5<¢r<0cu20<T<
<213°C, k = 2.6703 paBubl U = 0.52 mm/c u T, =
=209°C.

Ha puc. 7 mpeacraBieHBI TepMOTpaMMa, 3aIucaH-
Hag 1-i1 TepMonapoit (poMObI), pacCUMTAaHHOE pac-
npeaejaeHne TeMIlepaTyp Ha BpeMEHHEBIX UHTEpBaiax
a, b, ¢, d CkupHast KpuBasi) U pacrpeaesiceH1e TeMITe-
paTyp, pacCUMTaHHOE C Y4eTOM CpeIHEl CKOpOCTHU
ropeHust B K-dase (TOHKasi KpuBasi), a puc. 8 rmoka-
3bIBAET TO XK€ pachpeaeicHre TeMIeparyp B K-(a3se,
HO B 3aBUCUMOCTH OT pacCTosTHUA x. PrucyHok 7 110-

In(T— Tp)
A ~45.0

_,__,/”' 145

y ¢ L 14.0
135

//;" ' 13.0

12.5
12.0

1.0

—0.8 —0.6 —0.4 —-0.2 0

t,C

Puc. 6. TemneparypHoe pacrnpejieieHue, MpeacTaBIeH-
Hoe Ha puc. 5 (repmorpamma /), B moiayiaorapudmmude-
CKHX KOOpIMHATAaX C BbIAEJICHUEM TPSIMOJIMHEMHBIX OT-
pe3KoB a, b, ¢, d; O — dSKCIepUMEHTaJIbHbIE TOYKHU,
CIUTOLIHAS KpUBasi — IMHEHHbIC anllpOKCUMAaLH.
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P ” d

T, °C
160

120

80

40

1 1
—1.2 —-1.0 —0.8

tc

1
—0.6

1 1
—0.4 —0.2 0

Puc. 7. PacnipeneneHue TeMiiepatyp BO BpeMEHHU, MOJIydeHHoe 1-if TepMomnapoii B K-(a3e BOJHBI TOPEHUsI: TOYKHU () — BKC-
MepuMeHTaIbHbIe JaHHbIe, | —KyCOUYHast almpoKcuMalusi, 2 — ycpeaqHeHHasl alpoKCUMAaLusl.

160
120
80

40

—0.6

Puc. 8. Pactipenenenue temmnepatyp B K-da3e BOJTHBI TO-
peHUs B 3aBUCUMOCTU OT PACCTOSIHMSI, TTOJIydeHHoe 1-ii
TEPMONAPOM.

Ka3bIBacT XOpOIIEE COOTBETCTBUEC PAaCUECTHBIX KyCOY-
HbIX aHHpOKCI/IMaHI/Iﬁ OKCIICPUMECHTY.

3AKJIIOYEHUME

HutpornuuepuHosbiit nopox Hb nipu naBiaeHusx
1—60 aT™ roput B o4aroBoMm pexume. Ouar popmMu-
pyeTcsl ToINepeyHoil BOJHOW € TOJIOTMM TpoduieM
¢dpoHTa ropeHusi. CKOpoCThb pacrpocTpaHeHUsT (hpOH-
Ta IO NTOBEPXHOCTU 00paslia U3MEHSIETCS B IIIMPOKOM
nHTepBate: 2 < V. < 6 MM/c (B 9aCTHOCTH, TIPA aTMO-
ctepHom nmasnenuu V, ~ 2.0—2.7 Mm/c), 1 3aBUCUT OT

napjieHus Kak V, = 4.3p%2* [nannas pa6ora, 4, 15, 16].

Ha ¢ppoHTanbHOM Ipoduie BOJIHBI CKOPOCTb TaK-
e nuaMeHsiercs: Harpumep 0.3 < U, < 1.6 mM/c Tipu
V,=2.6 Mm/c unu 0.4 < U, <3 mm/cipu V,= 6 mm/c.
BeptukanbHasi cCKOpOCTb CropaHusi HWXKHEW 4YacTu
npoduis (IHa oyara) MOKeT U3MEHSIThCS 10 Mepe pac-
MIpOCTpaHeHMsI odara B Iipenesiax ot 1 go 0.13 mM/c wiu
JIO HYyJIs1 IpY MOTacaHUMU.

XUMUYECKAA ®U3UKA Ne 3
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CpenHsisi BepTUKaTbHAsE CKOPOCTb TOPEHMS LIS
MPOU3BOJIBHON TOYKU Ha MOBEPXHOCTHU 3aBUCUT OT Oa-
36l UI3MEPEHUSI U Pa3dpoC CKOpocTeil Ha 6aze 1o 1 MM
cocrapysteT 0.2 < U, < 1.1 mm/c, 0.4 < U, <£0.67 MM/c Ha
6ase no 3 MM u U, =0.56 MM/c Ha 6aze 9 mm. Cpen-
HSISI CKOPOCTh CTOpaHMsT 06pa3iia B 1ieJioM paBHa U =
=0.6 mMm/c ipu p = 1 at™, a s gaBieHuii 5 < p <
< 120 at™ GbuIa MostydeHa 3aBucuMocTsb U, = 0.9p% 6,

OueHKM pa3MEPOB OYAroB IO MX XapaKTePHOMY
(MakCUMaJIbHOMY) pa3Mepy OITMCHIBAIOTCS CIEAYIO-
1L 3aBUCUMOCTBIO OT AaBneHus: L,, =2.6p~"7% (mpu
1 <p<60at™M), a OT CpeaHeit CKOPOCTH — 3aBUCHMO-
croio L, =2.6U7"7 (npu 0.7 < U< 12 mm/c). Kpurtu-
YeCKUI AuaMeTp ropeHus: oopasiia CBsI3aH C MaKCH-
MaJIbHBIM (XapaKTepHBIM) pa3MepoM odyara COOTHO-
wenueM D, = 3L,, pA MEHbIIEM KOJIUYECTBE
oyaroB oOpasell racHeT.

Hacrosmasg paboTta Oblia BBEIITOJTHEHA B paMKax
ITporpamMmbl hyHIaMEeHTAIBHBIX HAyYHbBIX UCCIEA0-
BaHuii P® “IIpouecchl ropeHuss U B3pbiBa” (peru-
cTpauoHHBI HoMep 122040500073-4).
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