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POB Ul PE3KM MaTEpHajOB, JIA3ePHON CBapKH, TEPMOOOPAOOTKH M HAIJIABKU Pa3IMYHBIX
matepuaios [1]. Micnonb3oBaHue Jia3epoB, B IEPBYIO OUEpe/ib, IPEANOIAraeTcsl B TEX TeX-
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HOJIOTUYECKUX MPOIleccax, KOTOPble HEOCYLIECTBUMBI C MOMOIIBIO JPYTUX HCTOYHHKOB
SHEPIrUH, U TaM, TJIe TPUMEHEHHUE Jiazepa oOecrieunBaeT O00bITy0 3PPEKTUBHOCTh pabo-
ThI U OOJIBIIYIO TPOU3BOUTENLHOCTD TPY/A.

Jist 5 PEeKTHBHOTO MCTIONB30BAHMS JIa3€POB TEXHOJIOTMI HarpeBa W IUIABJICHUS He-
00X0IMMO 3HATh pacHpe/eieHne TeMIIepaTyp B BEIIECTBE B 3aBUCHMOCTHU OT pacrpezene-
HUsI UHTEHCUBHOCTHU CBETA B MOIMEPEYHOM ceueHue myyka. OCHOBHOM (pu3nyuecKon Xxapak-
TEPUCTUKOW TIpoIlecca HarpeBa MpPH BO3JCHCTBUU JIa3€pPHOTO H3IYYCHHS SBISETCS
TeMIEpaTypHoe MoJyie B Marepuaie. Ecinu pacnpeneneHue TeMneparypbl B BELIECTBE U3-
BECTHO, TO 3TO MO3BOJIAET BHIOpaTh Hanbosee 3PPEeKTUBHBIC U PallMOHATLHBIE TEXHOJIOTHU-
YEeCKHE PEKUMBI 00paOOTKN MaTepHasoB.

s pacueTa TeMIepaTypHOTO MOJA B MaTepHalie, HarpeBaeMoro Ja3epHbIM ITyYKOM,
BOCIIOJIB3YEMCSl HEOAHOPOJHBIM JJUIMITHUYECKUM ypaBHEHUEM TEIJIONMPOBOAHOCTH [2].
Jlns HarpeBa BelecTBa UCIOIB3YEM Ja3ePHBIN My4YOK ¢ KPYTOBOMH CUMMETPHEH, Toria uc-
XOJTHOE YPaBHECHUE B TIOJIIPHON CUCTEME KOOPIUHAT MPUMET BH]T
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rae 1 — pacrpeneneHre TeMIepaTyphl B BEIECTBE; A — TEIUIONPOBOJAHOCTh MaTepuana, [ —
JIa3€pHBIN TEIUIOBOM UCTOYHUK, 7' — PAUYC MOJSIPHON KOOPIUHATSHI.

JlazepHbIil TEMIOBOM UCTOYHHK MPEICTABUM B BUAE MTPOU3BEIAEHHUS KPYTOBOM raycco-
BOM (DyHKIIMM HA MHOTOUWIECH YETHOU CTETIEHH OT 7
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I=(Cy+Cr*+Cyr*+...+C r*")exp —2% , (2
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rae w — paguyc myudka. B ciyuae C;#0, a C, =0, (i :I,_n) “MeeM OOBIYHBIN TayccoB
KpPYTroBoil my4ok, rae Cy SBISIETCS MHTEHCUBHOCTBIO JIA3epHOI0 M3JIyYEHUs] HAa OCH ITy4YKa
r=0. Ecniu C; =0, TO nMeeM KOJIbLIEBOH JTa3epHbII My4oK. Takoe mpeacTaBIeHUE TEIIO-
BOI0 MCTOYHMKH MO3BOJISIET MOA0OpaTh MPOU3BOJIBHYIO (OpMY Mydka oOnajarolien Kpy-
TOBOM CUMMETPHUEH.

VYuutbiBas MOCTAHOBKY 3a/laydl Jjsl pelieHus: ypaBHeHus (1), rpaHUYHBIE YCIOBUS
MOTYT OBITh 3aIlMCaHbl B BUJIE

T(r=5b)=0; (3a)
dT(r=0)
—z 0. (30)

Ecnmu B mepBoM rpaHMYHOM ycioBHHU (3a) TOJO0XKHTh, YTO b CTPEMHUTCSI K o0, TO U3
ITOTO BBITEKAET, YTO Ha OSCKOHEYHOCTH TEMIIEpaTypa paBHa HyJ0. BTopoe rpaHudHoe
ycioBue (30) ciieyeT u3 KpyroBoii CHMMETPHUH JIA3€PHOTO TEIUIOBOTO UCTOYHUKA 3a1a4H.

Wuterpupys muddepernmaisHoe ypaBaenue (1), ¢ yuerom rpanudHoro yciosus (30)
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WHTerpupys ¢ y4eToM NEepBOro TPaHUYHOTO YCIOBUS (3), MOJYyYUM pEIICHUE YpaB-
HeHus (4) B aHATUTUYECKOM BHJIC:
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nokasarenabHas ¢yHkuus [3]. B cimyuae, korja Mcnosib3yercsi OOBIKHOBEHHBIH KPYTroBOM

rayccoB ny4ok (C, #0,C, =0,i=1,n), pacnpegeneHue TeMIIEPaTypHOro MOJIsl UMEET BH]L
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[Tpu yncneHHoM HccnenoBaHuu pereHuit (5), (6) UCTIONB30BAIMCh KPYTOBbIE M KOJIb-
LIEBBIE TayCCOBBI My4KH (pHc. 1).
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Puc. 1. PacnpeneneHne MHTEHCUBHOCTH M3JTy4Y€HHS B TONIEPEYHOM CCUCHUU
Kpyrosoro (a) C, #0 1 KOJIbIIEBOI0 rayccoBoro nyyka (6) C, #0

KauecTBeHHOE pacnpezeneHue TeMIepaTypHOro oI pU BO3AEUCTBUN TaKUX Iyd-
KOB Ha [MOBEPXHOCTh MaTepurasa npeiCTaBlIeHO Ha puc. 2.

U3 puc. 2, a cnenyet, 4TO UCMOJIB30BAHUE KPYTOBOTO Iyyka MPHUBOJIUT K Oojee y3-
KOMY OTBEpPCTHIO B MaTepuajie U Ipu OJUHAKOBOW MOIIHOCTHU C KOJBLEBBIM IIyYKOM K 00-
jee ri1y0oKOMY OTBEPCTHIO, UTO BBITOJHO MPH pe3Ke maTepuanoB. Mcnomb3oBaHUE KOJb-
LEBBIX MyYKOB BBITOIHO JJIsi pPABHOMEPHOI'O HarpeBa M IiaBjieHus (HallaBK1) MaTepuaa.
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Puc. 2. PacnipeneneHue TeMnepaTypHOro moJis Ha TOBEPXHOCTH
MaTepHaia npu HarpeBaHuu Kpyrosem (a) C, #0, b = 6r/w

u xonbleBbIM (6) C, #0, b = 6r/w rayccoBbIM IIy4KOM

JlanbHelimee u3y4eHue BIUSHUS (GOPMBI JTa3€PHOTO IMyYKa HA TEMIIEPaTypHOE pac-
IpeJIeJIeHNE B BELIECTBE MMO3BOJIUT HAWTU ONTUMANIbHBINA PEXUM pabOThl Ja3epHBIX UHCT-

PYMEHTOB B TEXHOJIOTUH JIA3€PHOI pe3KH U HarpeBa MaTepHUasoB.
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