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3a JI0IOMOIO0 IIJICTAHOBKHA OT-
pUMaHO JOCUTh TPOCTE aHATITHYHE
pillleHHs 3aja4i Tpo KBazicrario-
HapHE TeMIIepaTypHe TIoJieé B Tijlax
KaHOHIYHOT (opmu, KoM KoedilieHT
TEIUIOOOMIHY 1 TemIieparypa cepe-
noBuia € QyHKIlE Jacy. 3 oTpuma-
HOTO SK OKPEeMHH BUMAJIOK BHUTIKA€E
pillleHHs y pa3i MOCTIHHOCTI TeM-
MepaTrypu HaBKOJHIITHBOTO CEpelo-
Buia. [lOpIBHSHHS 3 YHCEIbHUMH
pIlICHHSIMM TIOKa3ajH, IO IOXHOKa
BHU3HAYCHHS TeMIIEPaTypHUX TOJIB HE
niepeBuiye 6 % i 11 MOKHA BBaKaTH
LIJIKOM TPUHHATHOIO JUTSI 1H)KEHEPHUX
po3paxyHkiB. HaBeneno dbopmymn mis
pO3paxyHKy OCHOBHUX TEPMIUYHUX Ha-
IpyT.

C noMoIIbIO MOACTAaHOBKH TONY-
YEHO JIOCTAaTOYHO MPOCTOE aHAJIUTHU-
YEeCKOe pelIeHHe 3aJadil O KBa3WCTa-
IMOHAPHOM TEMIIEPaTypHOM TII0Jie B
Tenax KaHOHUYECKOW (HOpMbI, Koria
k03 (PULMEHT TerIoo0MeHa U TEeM-
neparypa cpelbl SIBISIOTCS (DYHKIIH-
eit Bpemenu. W3 momydeHHOro Kak
YaCTHBIM CIy4all BBITEKACT pEIIeHHE
B CITydae TMOCTOSHCTBAa TEMITEPaTypHI
OoKpyskatomel cpensl. CpaBHEHHS C
YUCICHHBIMUA DPEIICHUSMH TTOKa3allu,
YTO MOTPEIIHOCTh OMPEACICHUS TEM-
MEpaTypHBIX TOJNIed HE IMPEeBBIIIAeT
6 % 1 ee MO)KHO CUMTATh BIIOJIHE MPU-
eMJIEMOH TSI WH)KEHEPHBIX PacdeToB.
IIpuBenensr ¢Gopmynbl U1l pacuyeTa
OCEBBIX TEPMHUUCCKUX HAMPSIKCHUI.

With the help of substitution
obtained fairly simple analytical
solution for the quasi-stationary
temperature field in the bodies
of the canonical form when the
heat transfer coefficient and the
temperature of the environment is a
function of time. From this it follows
as a special case of the solution in
the case of constant temperature
environment. Comparisons with the
exact solutions have shown that the
error in determining temperature
fields does not exceed 6 %, and it can
be considered quite acceptable for
engineering calculations. Formulas for
calculating of the axial thermal stresses
has been suggested.

bubn. 6, Tabin. 2, puc. 3.

KiroueBbie cJiioBa:

HarpeB, KBA3HUCTALIMOHAPHBLIC TCMIICPATYPHLIC

noJisA, TCPMHUYCCKUC HAIPSIKCHUA,

AHAJIMTHYCCKUC PCIICHUA, TOUHBIC PCIICHUA, (1)YHKI_[I/II/I BPCMCHU.

Ananusz nyonuxkayuii
Hau6onee nonHo, no HallieMy MHEHUIO, 3aa4a O
TEMIIEpAaTYpPHOM I10JI€ penieHa B [1], HO TOJBKO A
TUIOCKUX TeJ U 6e3 pacueTa cpelHeMacCOBON U IICH-
TpasibHOM Temnepatyp. [lonyuum Oonee neranbHOE
pellIeHuE.
Ilocmanoeka 3a0auu
Maremarndeckass IOCTaHOBKA 3a/aud CUMMe-
TPUYHOTO HarpeBa TeJ IPOCTOM T€OMETPUUYECKOU
(opmbl 0T HavanbHOM TemMneparypbl T 10 Temnepa-
Typsl cpenpl T (1) mmeer Bun (cM. puc. 1).

26(X,Fo) _ 2”6(X,Fo) k-1 90(X, Fo)

oFo ox2 X = oX (1)
0(X,0)=0,, 2)
o0(X, F0)| 0 (3)

X X=0 )

% | x=1 = Bi(Fo )0, (Fo)-0,,(Fo)], (4)

e 0=T(x,7)/T,; 0 =Ty /Ty ; 0, =T.(t)/Ty;

0, (Fo)=6(,Fo)=T, /T, — OTHOCHTENbHAs TEMIIEPA

Typa Ha noBepxHoct; T =T — xapakrepHas Wiu
MacmTabHas TemIeparypa, Halmpumep, B KauecTBe
T Oepyrt Temneparypy cpe/ibl B Ha4a bHbIH MOMEHT
Bpemenn; X = X/R; R — xapakrepHblii pasmep Tera,
M; Fo = at/R *— uncno ®@ypee; Bi = aR /A — uncio
buo; k — dakTop reomerpudeckoii Gopmbl, paBHBIN
1, 2, 3 COOTBETCTBEHHO JJIs1 IUIACTUHBI, HIWJIUHAPA U
nrapa.
Pewenue 3a0auu

Hcnonb3yst MEeTOll MOACTAHOBKH [2], yIpoIIarolei
rpaHlyHoOe ycioBHue (4), BBEIEM HOBYIO MEpPEMEH-
nyto U(X, Fo), cesa3annyto ¢ 6(X, Fo) coorHomenrem:
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TEMNJ10- N MACCOOBMEHHbLIE NMPOLIECCHI

U(X,Fo)=In[6, (Fo)—6(X, Fo). (5)

Torma, ucxonnas cuctema ypaBuenuii (1)—(4) npeo6-
pasyercst K BUAY:
dU(X,Fo) _ 8*U(X,Fo) k-1 aU(X,Fo)
OFo ox?2 X oX

(X FO) (6)

U(X’O) =In [ec.o - eO] =Uo. (7)

dU(X,Fo)

T| x=0 =0, (8)
JU(X,F .

] )

[Tomyanmu 3a1ady TETUIONPOBOIHOCTH C TPaHUY-
HBIMU ycnoBusaMU 1l posa u oTpuLaTeTbHBIM TETLIO0-
BBIM TOTOKOM. BXosisiasi B ypaBHeHue (6) BeTMUnHa:

(10)

MOJKET pacCMaTpPUBaThCS KaK BHYTPEHHUH HCTOUHUK
(cToK) Teruia nepeMeHHbIN 10 3HAKy ¥ MHTEHCUBHO-
CTH.

Janee 3amaqy OyneM perraTh METOIOM ITOCTIEIO0-
BaTeNIbHBIX TpuOIKeHui. [lepBoe npubIMmKeHne
nonyuuM, nonaras B (6) dynxmuo y (X, Fo) = 0.
Torma pemenue cucremsl ypaBHeHHH (6)—(9) B KBa-
3UCTAallMOHAPHOM CTaJIUM HArpesa, koraa unciio dy-
pwe Fo > 0,3, umeer Bua:

U(X,Fo)=U,,(Fo)+Bi(Fo)- [g k-X? ]/2 :

\V(X, Fo) = {%};FO)T + GC (Fo)- exp(— U(X, Fo))

(11)

e CpeI[HCMaCCOBaH Temmneparypa U, (Fo)=U, -Fo;

Fo=k J'Bl -dn: MomiduipoBarHoe unciio Dyphe;
g=1/(k+2).

OxoHYaTeNbHO, NCKOMAsi TEMIIeparypa, rmocie
MOTEHLIUPOBaHUs ypaBHeHus (5):

0(X,Fo)=0, (Fo)—exp[U(X,Fo)|. (12)
Temnepatypy B 1ieHTpe noayuuM u3 (12) npu

X =

0, (Fo) =6, (Fo)—exp|U, (Fo)|, (13)

Ha noBepxHocTH (X = 1)

0, (Fo) =6, (Fo)—exp[U,, (Fo)] (14)

u Cpe,I[HeMaCCOBy}O

Op (Fo) =0, (Fo) —exp|U, (Fo)]
e Uy (FO) =Ugp (F0)+ g-k- Bi(FO)/ 2
U, (Fo)=U,,(Fo)-g-Bi(Fo).

Bropoe mnpuOmmKeHne MOIYYHM CIICTYFOIIAM

obopazom. [uddepenmupyst ypaBHenue (11) mo
ou )
~— =-Bi(Fo)- X.
. oX
Bropoe npubimxeHne HaiiieM npu
v, (X,Fo)=Bi*(Fo)-X* = Po(X,Fo), rae Po — kpu-
tepun [lomepaHniena.

O06o001mas nmpuBeAeHHBIE B [3] pelieHus s 1ia-
CTHHBI, IWJIMH/PA W [Iapa B cllydyac HAJIWYHS BHY-
TPCHHUX MCTOYHHKOB TEILIa, 3alUIIeM OOBCIUHCH-
HOE PEIICHHE B KBA3HCTAIIMOHAPHON CTA UM
U(X,Fo)=UP(X,Fo)+v(Fo) (16)
rae UP(X, Fo) — temneparypHoe none 0e3 (B OTCYT-

kJPo (m)dn;

(15)

koopauHate X, OyneM HMeTh

CTBI/II/I) HCTOYHUKOB TCILJIA,; V FO

Po(Fo) ijk . Po(X,Fo)dX - (17)
CpeI[HeMaCCOBOG yucio [lomepaniensa.

B namewm ciyuae Po(Fo)=g-k-Bi*(Fo) u 6y-
AyT crpaseanussl pemenus (12)...(15), B koTopbix
3a HOBYIO cpeHioro Temmneparypy U, ciaenyer npu-
HUMATh CyMMY:

[NJCp(Fo):Ucp(Fo)+ v(Fo) . (18)
Iomnaras B popmyse (13) 0, (Fo,)=0, +¢,, r1e
=5 % = 0,05 MOXKHO TPaKTOBATh KaK CTENEHb IIPO-
rpeBa LEHTPAJIBHBIX TOYEK Teja, MOJIyYHM BpeMs
MHEPIHOHHOTQ negmona
Fol g g, \Fo, (19)
2 k Bl(FOl)

(—0) g Bi(ﬂ)dﬂ

yruciao Dypee, mpu MOCTOSIHHOM uwnciae buo oHO
npeBpaiaercs B o0buHoe Fo;
En = c.0 e0 ,
0, (Fo,)-(0y +&,,)

Fo, otnocutenbHas temmeparypa cpennl 0 (Fo ) =
=0, =1,¢ Y4ETOM Pa3IOKeHHs In(1+x) =X, MOXXHO
MOKa3aTh, 4TO €, =€, . .

VYpasuenue (19) xopomio cornacyercs ¢ popmy-

e lNio = MOIU(PHUITUPOBAHHOE

B CJIydac MaJIbIX YHUCECII
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TEMNNO- N MACCOOBMEHHbLIE NMPOLECCHI

JIOM:
Fo,

Q IQn)dn

ITOJIyYCHHOW paHee B pa60Te [4] mpu rpaHUYHBIX yC-
noBusix II pona.

Wnentrnunocts popmyan (19) u (20) nuinnuii pas
MOJTBEPKIAET U3BECTHBIN TE€3HC O TOM, UTO TPOIECC
KOHBEKTHBHOTO HarpeBa TeJ MpH MajblX Yuciax bro
pa3BHUBaeTCs Kak IpH rpaHuyHbIX ycaoBusx Il pona.

Kpowme Toro, B [5] ObL1a nonydyena gpopmyina s
pacdyeTa BPEMEHM HHEPIMOHHOrO Iepuona Fo, =
= ¢ /(K'Bi) B ciydae KOHBEKTMBHOIO HarpeBa Tell
IIPU YMEPEHHBIX ynciaax buo u 3To BbIpakeHUe moi-
HOCTBIO COBIIAJIA€T CO BTOPBIM ClIaraéMbIM ypaBHE-
Hus (19).

[IpoBepky pa3paOoTaHHONW METOTUKU pacueTa
IPOBEJIEM IyTEM CONOCTABJIEHUS C YHUCIEHHBIM pe-
menreM Ha DBM [1] narpesa minactunsl (k = 1) ot
HavyanbHOM Temmneparypel 6 = 0,15 ¢ Hecranuonap-
HBIM yucioM bro:

Bi(Fo) = Bi e™ (21)
Y TEMIIEPATypOU CPEAbl, U3MEHSAIOUIENCS IO JINHEU-
HOMY 3aKOHY
0 (Fo) =1+ Pd- Fo, (22)
rae Bi, = 0,5 u Pd = 0,075 — xpurepuii [Ipeasonn-
TeJIeBa.

IMoncrapnsas (21) B (11) u (16), momyunm Moay-
(GUIMpOBaHHOE YUCIIO CDpre Fo=k-Bi-le FF -1
u (byHKLII/IIO V(FO)— g-k- Blo (ez ro _ )/2

Jagum  mpumep pacuera npu Bpemenu Fo = 1.
[To ¢popmye (21) uucno buo: Bi(1) =0,5-¢' = 1,359.

Temneparypa cpenpr: 0 (1) =1+0,0751 = 1,075.

(20)

ITo (7) U, = In(1 - 6) = In(1-0,15) = -0,163.
MoauduimpoBaHHOE YUCJIO dypre:
Fo=k-Bip-(e™ ~1)=0,5(c' ~1)=0,859 -

Cpennsis TeMIeparypa o (11):

U,,(1)=U, —Fo=-0,163-0,859 =-1,022. U (1) =
= Iﬁ (1) —g'Bi(l) =-1,022-1,359/3 = -1,475; U (1)
=U_ (1) + g'k-Bi(1)/2 = -14,022 + 1,359/6 = - 0,795.
OKOanTeJILHo TeMIIepaTypa Ha MOBEPXHOCTH
1o (14) cocrasur: 6 (1) =0 (1) —exp (U ) = 1,075 —
— e = (,846. TeMnepaTypa B LIEHTpE 9 10 ypas-
HCHUIO (13) 0.(1H)=06,1)-expU)=1 075 e 07 =
=0,623.
Pacuet Temneparyp 1o BTOpoMy MpUOTHIKSHUIO

(16).
vil) = g'k-Bi(e”™-1)/2 = 0,5°(e*'-1)/6 = 0,266;
op (D=U_ (1) +v(1)=-1,022 + 0,266 = -0,756.

TeMnepaTypa Ha TIOBEPXHOCTH:
6,(1) = 0,(1) — exp(U_(1) - 1,359/3) = 1,075 —
— exp( -0, 756 — 1 ,359/3)=0,766 u B ientpe: Ou(1) =
=0.(1)— exp(UC (1) +1,359/6) = 1,075 — exp(-0,756
+1359/6) = 0,4%6.

Paccuntaem Bpemst MHEpIMOHHOTO nepuonaa. B
nepsoM npubmmkenun npumeM Bi(Fo ) = Bi, = 0, 5
u 0 (Fo ) = 1. Torna no ypaBHeHHIO (19) an €,

= (1-6,) =]nO’85=0,061;
1-6,—¢, ,

1 0,061
=—+

Fo, =0,288 = 0,29 .

Bo Bropom npubnmxenun: Bi(Fo ) = 0,5-¢"* =
= 0,668; MomuduuuposanHoe umcio Dypbe:
F

Fo, =—In|1-| £+ 1 |]=0,298~03.
2 k-Bi

Pesynbrarsl pacueroB npu apyrux uuciax Oypobe
NpUBe/IeHbI B Tabnuue 1, a Ha pucyHKe 2 — Temnepa-
TypHas AuarpamMmma Harpesa Iiactubl ot 0 = 0,15
npu Bi(Fo) = Bi ¢ n 0 (Fo) = 1 + Pd-Fo.

W3 ananu3a KpUBBIX HAa PUCYHKE 2 BBITEKAET, UTO
pacuer no mnepBomy npubnmxenuto (12) okazancs
BBIIII€ TOYHBIX (YHMCICHHBIX) 3HAYEHUH, a TIO BTOPO-
My — MPAKTUYECKUA COBIAJ C TOYHBIMHU IS TEMIIE-
parypbl HOBEPXHOCTH U 3HAUUTEIBHO MOHU3UI TEM-
neparypy B LeHTpe. B ¢Bs3H co ckazaHHBIM, MOXXHO
PEKOMEHIOBATh OMPEACNATh TEMIEpaTrypbl B IICH-
TPaJbHBIX TOUKAX Tella KaK cpeHeapru(MeTnIecKoe
MEX/1y MEPBbIM U BTOPHIM IMPUOIMKEHUEM, TO €CTh
o cienytouiei popmysne:

0, (Fo) =0, (Fo)—|exp U, (Fo)+g-k-Bi(Fo)/2 + v(Fo)/ 2. (23)

Cnenyer OTMETUTh, YTO €CIM B IOJYYEHHBIX
ypasHenusx (12)...(15) monoxuts 0 (Fo) = 1, To u3
HUX KaK YaCTHBIM CIlly4ail, BBITEKAIOT pelieHus [2]
IIPU TIOCTOSIHHOW TEMITepaTrype OKPYXKalomieil cpe-
nbl. [IpoBeneHHbie B [2] yKCIEHHBIE UCCIEIOBAHUS
TeMIIeparyp 1o MeToy KoHeuHbIX pasHocteld (MKP)
MOKa3aJjiu, YTO MOTPEITHOCTh PACUeTOB MO (hopmynam
(13) u (14) He mpeBbimaeT 6 % eciiu OrpaHUIUTHCS
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TEMNJ10- N MACCOOBMEHHbLIE NMPOLIECCHI

yMepeHHbIMH yuciamu buo Bi < 1,2 mist miiacTuHb

u Bi < 1,5 — mapa.

B Tabnure 2 mpuBeIeHbI TOYHBIC 3HAUYCHUST TEM-

am (13), (14) u (16) B cayuyae HarpeBa IUIACTUHBI

(k = 1) or HaganbHOM Temmeparypsl 0 = 0,336 npu

neparyp noBepxHoctu 6 u nentpa 0, nonydyenuole

MKEP, a takxe pe3ynabrarbl pacue€ToB 10 YPABHEHU-

Bi(Fo) = 1,2 — ™.

0_= 1 n uncne buo, nsmensromemcs no Gpopmyse:

24)

Ta6ur. 1. lunamuKa H3MEHEHHsI BO BPEMEHH TeMIIEpaTyp MOBEPXHOCTH O 1 ueHTpa 6, ImiacTHHBI, paccuu-
TaHHAas 110 Pa3JIMYHBIM METOIUKAM

0 0
e ) Bropoe ] Bropoe
CD%/{))LG OBM [1] CO?IIZ;HO MPUOIKEHNE OBM [1] CO?II;; Ho MPUOIMKEHNE
(16) (16)
0 0,15 0,2805 0,2805 0,15 0,0761 0,0761
0,4 0,4823 0,5116 0,4845 0,2854 0,2773 0,2379
0,5 0,5358 0,5706 0,5360 0,3326 0,3325 0,2801
0,6 0,5781 0,6291 0,5869 0,3666 0,3891 0,3225
0,7 0,6275 0,6865 0,6368 0,4122 0,4469 0,3647
0,8 0,6693 0,7422 0,6853 0,4482 0,5056 0,4063
0,9 0,7158 0,7956 0,7319 0,4987 0,5646 0,4468
1,0 0,7551 0,8462 0,7764 0,5266 0,6235 0,4858
1,1 0,8123 0,8934 0,8183 0,6075 0,6817 0,5225
1,2 0,8487 0,9368 0,8574 0,6461 0,7386 0,5565
1,3 0,8864 0,9761 0,8935 0,6933 0,7937 0,5869
1,4 0,9224 1,0111 0,9264 0,7422 0,8463 0,6127
1,5 0,9556 1,0419 0,9561 0,7701 0,8959 0,6328
1,6 0,9803 1,0684 0,9825 0,7947 0,9421 0,6456
1,7 0,9998 1,0911 1,0057 0,8201 0,9843 0,6487
n R MoaudurupoBanHnoe yucio buo B cirydae n3me-
| HeHus uncaa buo o ypaBaenuto (24):
o~

X

e
x=R,

Puc. 1. K nocmanoeke 3aoauu
Menjaonpo8oOHoCHU.

a QyHKIUS

(Fo)= k- [Bi (nkin=

0

- Fo
Fo=k [Bi(n)dn=12-Fo —(1—e‘F°)
0

HoBas HayasnbHas Temmeparypa

b

:g~k-[1,44~F0—2,4-(1—e_F°)+(l—e_2FO)/2].

U, =In(1-6,)=In(1-0,366)=—0,409 .
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1,2 A

1 <

0,8 -

==}

g- === Bn 3BM
E‘O | —@= 6u3BM
? =fe=Bnno (14}
E =g G no (13)
a 04 ==3it= 61 no (16}
== 811 no (16)

0 0,2 0,4 0,6 0,8 1 1,2 14 16 18
Fol
Hucao ©ypee Fo

Puc. 2. Temnepamypnas ouazpamma nazpesa nracmunst npu Bi(Fo) = Bi - e u 6 (Fo) =1 +Pd - Fo.

Bpems wumepumonnoro mnepuoma B nepBom  Torma, u3 ypasrenus (19) Fo =1/6+0,073/0,2 = 0,53.
npubmmkenun npu Bi = Bi(0) = 0,2 u HOBOe B Tabn. 2 u Ha puc. 3 mpuBeACHBI TOUYHBIE JTaH-
g =In[(1-6,+¢&,)/(1-0,)]=mn[(1-0336+0,05)/I- Hble [2] u pacueT Temneparyp 1o ypasaenusm (13),

(14) u (16) mpu uncne bruo, UIMEHSIIOUTUMCS IO BbI-
/(1-0,366)] = 0,0726 . paeHHIo (24).

Tabu. 2. JlnHamMuKa N3MCHEHHs: BO BPEMEHH TEMIIEPATyp MOBEPXHOCTH O 1 LeHTpa 6 miacTuHbl, paccuu-
TaHHas 110 pa3IuuHbIM MeToaukaM npu Bi(Fo)=1,2—e™ 0 =1

Yucno 0, B 0, B
CD%’%LG MKP [2] Co(rjfzg: HO HpH6;[I(I)/Il:))I§)eeHHe MKP [2] Co?fg B:HO an6JT1(1)/II:1(<)eeHHe
(16 (16)
0 0,336 0,3788 0,3788 0,336 0,3135 0,3135
0,5 0,5257 0,5568 0,5431 0,4004 0,4037 0,3852
1,0 0,6777 0,7148 0,6790 0,5379 0,5677 0,5134
1,5 0,7693 0,8277 0,7772 0,6619 0,7191 0,6368
2,0 0,8473 0,8997 0,8455 0,7703 0,8292 0,7370
2,5 0,8834 0,9430 0,8928 0,8333 0,9003 0,8125
3,0 0,9210 0,9680 0,9255 0,8781 0,9432 0,8675
3,5 0,9465 0,9822 0,9481 0,9172 0,9681 0,9069
4,0 0,9640 0,9902 0,9639 0,9441 0,9822 0,9348
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TEMNJ10- N MACCOOBMEHHbLIE NMPOLIECCHI

W3 ananusa naHHbIX TaOmI. 2 cleqyeT, YyTo pac-
YeT M0 BTOpOMY Mpubmmkenuto (16) 3HaunTenbHO
YMEHBIIIAET €r0 MOTPEITHOCTD.

[Ipu wu3BecTHOM TemmeparypHoMm tmone (12)—
(15),cnenyst metoauke [6], MOXKHO 3amucaTh OCEBbIE
OTHOCHUTEJIbHBIE TEPMHUECKHE HANPSIKEHUS B JIIO-
0011 Touke Tena:

Ha noBepxHocTH (X =1):

&,(Fo)=0,,(Fo)-0,(X,Fo), (26)
U B LEHTpaJbHBIX Toukax (X = 0):
cNSLI (FO): ecp (FO)_eu (FO), 27)

e o(x,7)=06,-G; 6y =B-E-T, /(1-v); B— Kkood-
¢bunuenT nunenHoro pacmmpenus, 1/K; E — monynb

&(X,Fo)= Ocp (Fo)—6(X,Fo), (25) ympyrocry, [1a; v - kospdunuent Ilyaccona.
1,2 -
1
0,8
- == Bn MKP
g 0 == Ou MKP
E ' == 80 no (14)
E = Buno (13)
0,4 i
e i == B no (16)
' E I =@= 8y no (16}
0,2 - 4
1
I
[ ,
0 x L] T - L] - L] L} T L] L]
0 0,5 1 15 2 2,5 3 3,5 4 4,5
Fel Yucao ©ypre Fo

Puc. 3. Temnepamypnas ouazpamma nazpesa niacmunst npu Bi(Fo) = 1,2 —e™ u 0 (Fo) = 1.

Buoieoon
1. C noMo111b10 MOICTAaHOBKH, YIIPOILAOLIEH PaBOe
IPaHUYHOE YCJIOBHE, MOJIYYEHO JOCTATOYHO IPO-
CTO€ aHAJIMTUYECKOE pPElICHHE 3aJaud O KBa3HUCTa-
[IUOHAPHOM TEMIIEpaTypHOM II0JI€ B TeJlaX KaHOHHU-
yeckoi hopmel, Korna kodhPUIMeHT Ternaoo0MeHa 1
TeMIIeparypa Cpebl ABISAIOTCS (PyHKIHEH BPEMEHH.

2. VI3 noy4eHHOro KaK YacTHBIA CIy4yald BBITEKAET
pelIeHue B CiIy4ae MOCTOSHCTBA TEMIIEPATYPbI OKPY-
YKAroIIEN Cpeabl.

3. CpaBHEHMS C YMCIECHHBIMU PEUICHUSMH TOKa3a-
JM, YTO TIOTPEHIHOCTH OIpPEICNICHUs] TeMIIepaTyp-
HBIX OJIEH HE MpeBbIaeT 6 % U ee MOXKHO CUUTATh

HpHCMJ’ICMOﬁ AJI MHXKCHCPHBIX PACYCTOB.

4. TlpuBenens! (HOpMyIBI ISl pacdeTa OCEBBIX Tep-
MHUYECKUX HAIPSIKEHUMN.

JIUTEPATYPA

1. Canomamos B.B., ['onuapoe 3.M. TemneparypHoe
MoJIe HEOTPAaHMYCHHOM TUTACTUHBI TIPH TIEPEMEHHBIX
3HaYEHUAX KodPUIMeHTa TeII00OMEHa U TeMIle-
parypsl BHemHe# cpenbl // UDXK. — 1968. — T.14. —
Ned. — C.743-745.

2. Usanos B.B., Caromamos B.B. K pacuety Temrie-
paTypHOTO TOJISI B TBEPJBIX TeNax MPH MEePEMEHHOM
ko3 unuente teroodmena // UOK. — 1965, T. 9,
Nel. - C.83-85.

ISSN 0204-3602. Npowm. TennotexHuka, 2016, m. 38, Ne5

19



TEMNNO- N MACCOOBMEHHbLIE NMPOLECCHI

3. Jlvikoe A.B. Teopus temnonpoBogHocTH. — M.:
Bricmrag mxkoia, 1967. — 600 c.

4. Topoynos A.Jl., Vkneuna C.B. AHanutudeckuid
pacuer TeMIeparyp U TEPMHUUECKUX HalpsKeHU
npu rpaHuuHbiX ycioBusx Il poma / HMetAY,
2015. — Bem.6(21). — C.12-17.

5. Topoynos A.Jl., Ykreuna C.B. Pacuer BpemeHn

CALCULATION FIELDS OF TEMPERATURE
AND THERMAL STRESS
IF VARIABLE COEFFICIENTS HEAT
AND TEMPERATURE PROTECTION

Gorbunov A.D., Ukleina S.V., Sorohmanyuk A.I.

Dneprodzerzhinsk  State  Technical  University,
ul. Dneprostroevskaya, 2, 51918, Ukraine

With the help of substitution obtained fairly
simple analytical solution for the quasi-stationary
temperature field in the bodies of the canonical
form when the heat transfer coefficient and the
temperature of the environment is a function of time.
From this it follows as a special case of the solution
in the case of constant temperature environment.
Comparisons with the exact solutions have shown
that the error in determining temperature fields
does not exceed 6 %, and it can be considered
quite acceptable for engineering calculations. The
formulas for calculating the axial thermal stresses.
References 6, tables 2, figures 3.
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