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OLIEHKA TEIIJIOBOT'O COCTOSIHUSI ACUHXPOHHBIX JIBUTATEJIEN B
HNOBTOPHO-KPATKOBPEMEHHBIX PEXJKUMAX ITPU HECUMMETPUHN
HANPAKEHUSA CETH

Paccmampusaemes oyenxa nuAHUA HANPANCEHUL NPAMOU U 0OPAMHOU NOCNE008AMENLHOCU,
cosuea no asze medxncoy HUMU HA MENI080e COCHOAHUE U CPOK CIYIHCOb ACUHXPOHHLIX O8ueamenei
obwenpomvluLiennozo ucnoanenus mownocmoio 1...400xkBm 6 nosmopro-kpamxospemeHHom pescume
S3npu Hecummempuu NUMAOWe20 HanpAXCEHUs.

TermoBoe cOCTOsIHHE OOMOTOK aCHHXPOHHBIX spuratencit (AJ]) sBisiercss BakHEHIIHM (HaKTOPOM,
OTIPEeNIeIAIONINM MX HAJCKHYIO dKCIUTyaTanuio. I[IporHo3upoBaHNE TEIJIOBOTO COCTOSHUS OOMOTOK IO3BOJISIET
HCKJTIOYUTh UX TEIUIOBYIO MEPETPY3Ky B TSDKENBIX PEeXHUMax pabOTHI, OTHUM M3 KOTOPBIX SBISETCS MOBTOPHO-
KPaTKOBPEMEHHBIN PEXXUM S3TPU HECUMMETPUYHOM HTAIONIEM HAIPSKESHHUH.

B xadecTBe Mephl HECHMMETPHH HAINPSDKEHHH HCIOIB3YIOT KO3((GUIIMEHT HECHMMETPHH OOpaTHOH
MOC/IEI0BATENLHOCTH Koy pPaBHBI OTHOIIEHHMIO HamNpshkeHus oOpaTHoi mocienoBatenbHocTH U,g K
HaIIPsDKEHUIO TIpsIMOit mocnenoBarensHoct U, [1]:

Ky =% 100%. (1)
np

ITpu >ToM moxpasymesaetcs [1], uro casur o dase Ay = Yy, —Yyeg MexIy U, u U, paer 0. OnrHako
Ha TPaKTUKE WMEEeT MECTO M3MEHEHHE HANpPSKCHHWH MPSIMON M 0OpaTHOW ITOCIEeNIOBATEIHHOCTH HE TOJBKO IO
BeJIMYMHE, HO M 10 (ase. IIpaKTuKa SKCIIyaTalluu CBMAETENLCTBYET, YTO BEIMYMHA HanpskeHus U,, MoOxeT
obite Ha 10...20% HMXKe HOMMHAIBHOTO, NPH 3TOM BelWYMHAa Koy MOKET JOCTUTaTh CBhIIE 28%].
[poBenennbie B [2] wWccmeqoBaHWs TOKA3ald, YTO HA HArPEB [BUTATENs BIHUSIOT HE TOJBKO BEIHMUMHBI
HanpspkeHnid U,, 1 U,z,, HO H casur no ¢ase Ay mexny HuMmH. [Ipennoxena mMeromuxa [2], mosBoisromiast
OTIpEIeTNTh 3HaueHHE AW =AYy, KOTOPOE COOTBETCTBYET MaKCHMaJbHBIM TEIUIOBBIM Harpyskam AJl mpu
3aJJaHHOM YPOBHE HECHMMETPHH.

AHanu3 Hay4YHBIX pa®OT MOKa3al, YTO BOIIPOCHI, CBSI3aHHBIE C OKCIUTyaTanued AJ] B TOBTOpHO-
KPAaTKOBPEMEHHBIX PEXHMMaxX pabOThl IPH ACHMMETPHUM HMCTOYHHKA MHUTAHMS TPAKTHYECKH HE OCBEIICHHI B
autepatype. B pabotax demopoa M.M., AnekceeBa E.P. [3] BHUMaHUE yaeTIeHO OLICHKE BIUSHUS BETHIMHBI
U,, Ha pacrpeneNeHHe TEMIIEPaTyp B IOBTOPHO-KPAaTKOBPEMEHHOM pexuMe pabotel S3. OOHako TemnoBoe
cocrosure AJl npu usmenenun U,, ¥ HECHMMETPUYHOM HANPSKEHHHU IUTaHUS HE OBUIO PacCMOTPEHO HU B
onHOU M3 pabot. MHTEpec mpencTaBiuseT M3ydeHne HKCIuTyatanuu AJl B ciiydae OZHOBPEMEHHOTO M3MEHEHHS
xapakrepuctHk  (U,,, Koy) mpu Ay =Ayma. IIpakTudeckd OTCYTCTBYIOT CBEACHHS 00 OCOOCHHOCTSX
sKcIuTyaTtarui A/l B MOBTOPHO—KpPAaTKOBPEMEHHBIX PEKUMAX MPH PA3INIHON MPOJOJDKUTEIHHOCTH BKIIOYCHUS
(TIB). I10ooTOMY MHTEPECHBI BOIPOCHI, CBA3aHHBIE C ONMpPEIEIEHHEM IOMYCTUMBIX 3HAUYEHHH HArPy3KH Ha Bally
SIEKTPOABHUTaTelIs TIPH Pa3IMYHBIX [TapaMeTpax HecuMMeTpuu HanpsokeHus cetd (U, Koy, Ay).

Leanio 1anHO# padoThI ObLUTa OIIEHKA TEIJIOBOTO COCTOSIHUS B TOBTOPHO-KPATKOBPEMEHHOM pexnme S3
IIPU Pa3IMYHBIX XapaKTepPUCTUKAX HecuMMeTpuH HanpsokeHus cetd (U, Koy, Ay).

Cornmacao I'OCT 183-74,B mOBTOpPHO-KPAaTKOBPEMEHHOM pexkuMme S3 muki pabots! (t,) paBeH cymme
pabouero mepuoma (t,) wm may3er (). IIoBTOpHO-KPaTKOBPEMEHHBIH DPEXHM  XapaKTepH3yeTcs

MPOJOJDKUTEIBHOCTRIO BKIIOUeHus IIB = t—pIZI.OO%. Cormacno 'OCT 183-74t, =10 mun . B pesynbrare
Y

JCHCTBHS MHOTOKPATHBIX TEPUOIMYCCKH MOBTOPSIOUIMXCSA HATPY30K B DICKTPHUECKOW MAIMHE MMEET MECTO

KBa3WyCTAHOBUBLICECS COCTOSIHHE. I[IpH  JOCTH)KCHHHM KBa3HYCTAQHOBHBILETOCS ~COCTOSHHSI  IBHIaTelb

UCTIBITBIBACT HAMOOJIBIINE TEIJIOBBIE MEPErpy3KH, MOITOMY C TOYKH 3PEHHS HAJCHKHOCTH OHO MPEJCTABISET

3HAYUTENIbHBIA MpakTUYeCKuil uHTepec. it aHanm3a TeroBoro coctoaHust Al B mOBTOPHO-KPaTKOBPEMEHHOM

pEeXUME HEOOXOIMMO BBIMUCIUTL MakCUManbHOE (8., ), MunumanbHoe (O, ) u cpemnee (6,,) 3nadenus

TemrepaTypsl y3m0oB AJl W pa3Max H3MEHEHHUs] TEMIIEpaTypbl B KBa3HYCTAaHOBUBIIEMCS COCTOSHHM MpHU
Pa3IMYHBIX HECUMMETPUIHBIX HATIPSDKEHUAX.

Pacuér TemnoBoro cocrostHus AJl ocymiecTBISIICS C IIOMOIIBIO CHCTEMBI Au((depeHINATbHBIX
ypaBHEHWI, TMOJYYEHHBIX Ha OCHOBAHWMH OKBHBaJeHTHOUW TeroBod cxembl (DTC) [3]. [us artoro
ucronb3oBanack DTC, paszpaborannas npod. PexopoeiM M.M., KoTOpast MO3BOJISIET yUeCTh HEPABHOMEPHBIH
HArpeB 3JICKTPOJBUIATENs NPH Pa3IUYHBIX XapaKTCPUCTHKAX HECHMMETpHHM wucTouHHMKa mutanus [3]. Ee
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0COOCHHOCTBIO SABJISETCS TOT (DAKT, YTO B BUJE OTIACIBHBIX Y3JIOB BBIIEICHBI 3JIEMEHTHI KOHCTPYKIHH KaXKI0H
(assl craTopa. ITO CBA3aHO C TEM, YTO MOIIHOCTH UCTOYHHKOB TEIIa B 0OMOTKAaX CTATOpa MPU HECUMMETPHUH
MOJKET UMETh CYIIECCTBEHHBIC OTIHUnsA. Hampumep, mis qurateiis ¢ GpasHbIM POTOPOM B KaueCTBE Y3JIOB ObLIH
BeIOpansl [3]: 1, 2, 3 —mma3oBele yacTu 0OMOTOK craTopa; 4, 5, 6 —1a3oBble YacTH OOMOTOK POTOPA; 7 — IAKET
craropa; 8 —maker poropa; 9, 10, 11 -1060BbIe YacTu 00MOTOK cratopa; 12, 13, 14 -1000BbIC YaCTH 0OMOTOK
poropa; 15 —BHyTpeHHMIA Bo3ayx; 16 —Kkopmyc. Cucrema nquddepeHnnaibHbIX YPaBHCHHH B MATPHYHOM BHIIE,
nojy4eHHas ¢ moMoinso DTC, ONMUCHIBAIOIINX TEIUIOBBIC MPOLECCH MPU HATPEBE M OXJIAXKICHHH B y3iaax AJl,
umeet Bup [3]:

d
c®ino=p, @
ot
rae (0, ..., 0g)’ — BekTOp-CcTONGEI MPEBBIMIEHNs TEMIEPaTyp COOTBETCTBYIOIIMX Y3/I0B HAJ TEMIEPATYpOil

oKkpyxaromiei cpenpl 8p; C — quaroHanpHas MaTpHIa TEIUIOGMKOCTel y3moB nBurarenei; A = (A;) — MaTpuua
temnonposogsocteit ITC ALl p= (p1, ...ps)". [Ipu paGote o HATPY3KOit p = P 1ion DVIEMEHTHI BEKTOPA TIOTEPD
paBHBI P = p,.,.. , a B pexuMe oxnaxaeHus p =0.

PacueTr TOKOB M MOTEph OCYIIECTBISIICS METOAOM CHMMETPHYHBIX COCTABJIAIONIMX C IMpUMeHeHueM T-
o0pasHoi cxeMbl 3aMelneHns [4]. Beanunna xodpuIlHeHTa HATPY3KH Ha paboyeM HHTEpBaJe [UKIIA B PEKUME

S3 s pasuunbix [1B (tabmuna 1) moadupaiack M3 YCIOBHS PABEHCTBA CPOKY CIIYKOBI B IPOIOJDKHTEIHHOM

pexume S1 O* =1). 3HaueHUsT TOKOB IPH CUMMETPUYHOM HAIPSDIKEHHH CETH B pexuMe S3,IPU YCIOBUH, YTO

* =1, mpencrasiensl B Tabnwie 1.

Tabnuna 1 —HoMuHamsHBIC 3HAUCHUS TOKOB IS pesxkuMoB S3u S1

Pesxxum paGoThI S1 S3[1B-60) S3 [I1B-40) S3[IB-25)
I, A 11 13 16 20

B kauectBe mpumepa B Ta0nuie 2 MPEICTABICHBI BEJIMYUHBI TOKOB OOPAaTHOW IMMOCIICHOBATCIBHOCTH
cTaropa npHu paznumyHbIX 3HaueHHUsX Koy u [1B. B kadecTBe 0a30BBIX OBLUTH MPUHATHI HOMHHAIBHBIC 3HAYCHUS
TOKOB TIpY COOTBETCTBYrOIMX [1B 3 Tabmumer 1.

Tabmuua 2 — BenuuuHbl TOKOB craropa obOpartHoil nmocnemoBarensHocTd A/l MTH 111-6B aOCcomoTHBIX |
OTHOCHTEJIbHBIX €MHNLAX IIPU Pa3IM4YHbIX 3HadeHMsIX Koy u 1B

Ko, % s1 S31IB-60) S3 [1B-40) S3 [IB—25)
|106p |106p/|lu |106p'A |106p/|lu lloﬁp’A |106p/|lu lloﬁp’A |106p/|lu lloﬁp’A
0 0 0 0 0 0 0 0 0
4 0,16 1,8 0,13 1,8 0,11 1,8 0,09 1,8
10 0,39 4,3 0,33 4,3 0,27 4,3 0,22 4,3
15 0,58 6,4 0,49 6,4 0,41 6,4 0,30 6,4

B nunamasone 3mHauenwii [3=0,5...2,0 BeanurHa TOKa OOPATHOM IIOCIEIOBATEIBHOCTH HE 3aBHCUT OT
Harpy3kd Ha Bamy AJl, mosTomy a0CONIOTHOE 3HAYCHHE TOKa OOpaTHOH MOCHEIOBATENBHOCTH OCTACTCS
MOCTOSTHHBIM TIPH JIFO0OW MPOJOJDKUTENBHOCTH BKITIOUeHHs (Tabnuna 2). Toraa OTHOCHTENBHOE 3HAUCHHE TOKa
(1156, ) cHmkaercs npu ysenuuennu I1B (rabmuua 2). B pesymbrarte (pucynku 1, 2), Oonbuine TemIbl pocta

TOKOB B 0OMOTKaX 3JIEKTPOABHUTATEN IPH HECUMMETPHHN CETH HaOIIoJaroTes pu yBemmdeHnn [1B.

Pacuérnpie npesbienns temnepatyp Opnin, 8oy, 8., 1000BOI yacTH Hanbonee HarpyxeHHOH (asbl

craropa u j1000Bo# yact 00MoTOK poropa AJl MTH 111-6B KBa3HyCTaHOBUBILEMCS COCTOSIHUHU B peskuMe S3
(t, =10mun , 1B =25%, 40%, 60%) npu pasnuunbix sHadenusx Ky (U,,=U,, Ay =Ay,,,) B abCOMOTHBIX 1

* 6
OTHOCHTENBHBIX eanHunax (0; = 9—') npejcTaBiaeHsl B Tabnuue 3. [y cpaBHeHuUs B Tabnuie 3 mpeacTaBlIeHbI
B

TaK)Ke BEJNYMHBI YCTAHOBHBIIMXCS TEMIIEpaTyp B TPOAOJDKUTENIbHOM pexume S1. B kauectBe 06azoBoro
3HAYCHUs TEMIIEPATyphl IPUHATA YCTAHOBHBILIASCS TEMIIepaTypa JIOO0BOH 4acTH 0OMOTKH cTaTopa B pexume S1
OpH CUMMETPUYHOM HanpsbkeHuu cetu (05 =114° C).

Bicuuk Ces/ITY. Bun. 88: Mexawnika, eHepreTuka, ekojoris: 30. Hayk. np. — Cesacronoinbs: Bun-so CesHTY, 2008.



SHEPTETHKA 99

1.6
15/15, .
1.5 ---------------- O RREREP AR
12 1S3 (1B = 25%)
LI nae L EEEE P T CCRPTa R e
S3 B = 40%)
1.15 ) R NN iy e
LI e S g TLLnE
1.1 :
L R s A Rt R RRREEEEEEERE
1.05 N R R
: : Koy, %
Dg 1 1
1 ] 5 10 15

2 4 B l 10 12 14

Pucynok 2 —I'paduku 3aBUCHMOCTH TOKa Hanboiiee
Pucynok 1 —I'paduku 3aBHUCHMOCTH TOKa B 0OMOTKax HArpykeHHoii (asbl cTaropa B pexumax Slu S3
potopa B pexxumax Slu S3(IB = 60%; 40%; 25%) (I1B = 60%; 40%; 25%jipu

npu U,, = U, Ay = Ay, 1 pasmuasbix Ky U,y = U,y AY = Ay 1 pasmmanbix Koy

Tabauua 3 — IIpeBsImIcHUsT TEMIIEPATyphl J000BOM YacTh Hanbojice HAarpy)KeHHOH (Da3bl cTaTopa U OOMOTOK
potopa Al MTH111-68 pexume S3 (t, =10mun, IIB = 25%, 40%, 60%)pu U,,=U,, Ay =Aym, u

a3JIMYHBIX 3HAUCHUAX Koy

IpeBbimienus TemmepaTypsl y3a08 AJl MTH111-6
P | vam | s1 S3 1B = 60%) S31IB = 40%) S31B = 25%)
eycm emax emin eCp emax emin eCp emax emin ecp
Crartop |114,0/1,00| 110/0,94 78/0,68 93/0,82 115/1,01 078 93/0,82 123/1,08 71/0,62 93/0,82
0 Porop 111,0/0,97 | 118/0,95 80/0,70[ 95/0,8 123/1,08 &30, | 97/0,85 142/1,24 76/0,6[7/ 98/0,8¢
Cratop |118,8/1,08| 111/0,99 80/0,70; 96/0,84  120/1,0% 7’40, | 93/0,82 128/1,14 72/0,68 95/0,8
2 Porop 112,6/0,99 | 118/0,95 81/0,71{ 96/0,84 123/1,08 B0, | 97/0,86 143/1,24 77/0,68 99/0,87
Cratop |148,5/1,35| 130/1,14 87/0,76 110/0,97 138/1,21 &30 | 106/0,92 144/1,26 75/0,66 109/0,96
! Porop 125,2/1,10| 127/1,03 87/0,76 103/0,90 131/1,15 8240 | 103/0,90 148/1,3| 79/0,60 102/0,96
Cratop |246,1/2,24| 186/1,63 117/1,08 153/1,34 152,5/1|34,2/087 136,5/1,20| 183/1,60 86/0,75 125/1,10
1 Porop 186,1/1,63 | 153/1,34 113/0,9p 134/1,18 147,0/1}292,5/0,90 | 125,4/1,100 169/1,48 91/0, 120/1,05

W3 paHHBIX, MPEACTaBICHHBIX B Tabmuie 3, clIeqyeT, 4TO NPH HOMHUHAJIBHOM HAMpPSHKCHUH CETH B
pesxkume S3u mo0bix [1B Hanbosree HarpetsiM y3imoM AJl ¢ ha3HBIM POTOPOM SIBJISIETCS JIOOOBAst 4aCTh OOMOTKH
poropa (s auratens MTH 111-6mpu I1B =25 % cpennee 3HaYeHHE MPEBBIMIEHHS TEMIIEPATYPHI JT0O0BOM
yacTu 00MoTKH potopa paBHO 98°C, npu [1B =40 % pasno 97°C, a pu [1B =60 % — 95C). [Ipn acummeTpun
HanpspkeHus cBbire 4...8% Hanbosiee HArPETHIM Y3JI0M CTAHOBHUTCS JIOOOBAs 4acTh OMHOM U3 (a3 cratopa. [Ipu
9TOM 00Jiee MHTEHCHBHBIH POCT TEMIIEpaTyp HAOJIONACTCS C YBEIWYEHHEM MPOJODKHUTEIBHOCTH BKIIOUCHHS.
Hampumep (pucynku 3, 4), MakCHMabHbIE TEMIIEPATYPHI JTOO0BOH 4acTH OOMOTOK POTOPA MPH CHMMETPHIHOM
HanpspkeHud cetd paBHbel 118C, 123 °C, 142 °C coorsercrBenno mpu IIB = 60%, 40%, 25%.IIpu
HecumMeTpun cetn 20% MakcuManbHbIE TeMIlepaTypsl potopa gocturator 172°C, 161°C, 152°C.

B kauectBe mpumepa Ha pUCyHKH 3, 4 300paxkeHbl rpadMKi 3aBUCUMOCTEH CPEIHUX U MaKCHMabHBIX
TeMIiepaTyp oOMOTOK portopa npu pasnuunblx Koy u IIB. I'padukn 3aBucuMocTH cpemHHX M MakCHMalbHBIX
TeMITepaTyp I 0OMOTOK cTaTopa IpH pa3nnaHblX Koy u [1B aHamornaHs.

3HauNTENIbHOE BIMSHHE Ha paclpeieieHHe TeMIlepaTyp OKa3bIBaeT BEJIMYMHA HAINpsDKEHUS TPSIMOM

nocyIe/I0BaTeNbHOCTH. Pacuérble npesbimienust Temnepatyp O, Opax, 6., 71000Boi wacTu nanbGonee

Harpy>keHHOH (a3bl craTopa M JIoOoBoW yacTu oOMoTOK poTtopa A/l MTH 111-6 B kBa3nycTaHOBHBIIEMCS
COCTOSHHUH B pexuMe S3TpH pasnuuHbIX 3Ha4eHUAX Koy, U,, 1 [1B B aGCOMOTHEIX ¥ OTHOCHTENBHBIX eMHALAX
MpecTaBJIeHbI B Tabmuie 4.
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Pucynok 3 —Cpexnnue Temeparypbl B 0OMOTKax poTopa
HPH Pa3IMYHbIX 3HAYCHUAX Koy
n 1B Al MTH 111-68B pexxume S3

Pucynox 4 —MakcumasnbHble TeMIepaTypbl B 00MOTKaX
potopa npu pazauysbix Kpy
uIIB Al MTH 111-68 pexxume S3

Tabauua 4 —MakcuManbHbBIE TEMIICPATYPhl HanboJiee HArpyKeHHOU (a3sl ctatopa u poropa Al MTH111-68
pexume S3 ¢, = 10mun, 1B = 25%, 40%, 60%)pu Ay = Ay, ¥ pasanussix U,, 1 Koy

[TpeBbIlIeHNs TEMIEPATYPHI
Poxam | Uy,=U, U, =099,
paboThI
Koy = 0% Kauy=5% | Ko =10% Ku=15% | Koy=0% | Kay=5% | Koy=10% | Koy =15%
Cratop 110,0/0,94 130/1,14 146,0/1,24 197/1,73 140/1,23 45/1,27 181/1,59 221/1,94
1560 Potop 118/0,95 121/0,97 136/1,11 158,1/1,1] 147/1,p9 /180 167/1,47 194/1,70
Cratop 115,0/1,01 150/1,32 152,1/1,1( 126/1,1 182/1,60188/1,65 229/2,01 271/2,38
1540 Potop 123/1,08 125/1,10 139/ 1,22 161,3/1,1 202/1,)r7 8/1282 221/1,94 248/2,18
Cratop 123,0/1,08 134/1,18 156,0/1,09 186/1,63 224/1,96 30/202 271/2,38 310/2,72
1B=25 Potop 142/1,25 144/1,26 153/1,34 174,2/1,2) 266/2,33 /286 286/2,51 308/2,7

B kavecTBe mpuMepa Ha puCYHKe 5 mokasaHbl rpauKu cpenHeil Temmeparypa 1000BOi YacTH Hanboee
HarpyxenHoi ¢aser cratopa AJl MTH 111-68 pexume S3 (t, =10mun ) npu I[1B = 60% @) u [1B = 25% )

NpY pa3IuyHbIX 3HaueHUAX U, n Kyy.

2.8

a)

2B
2.4
22

2
1.8
1.6
1.4
1.2

1

S (T —
: I { Koy, %

0.8
0

20 25

Pucynox 5 —Cpennsist TeMnepaTypa 100080 yacTi Hanbosee HarpyxeHHoi ¢assl ctatopa Al MTH111-68B pexume
S3(t, = 10muH ) npu IIB=60% &) u 1B = 25% @) B pyskumn Ky npu pazimanbix 3Hauenusx Uy,
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[Ipy CHWXEHHH HAOPSDKEHHUS TMPSMOM [MOCIIEA0BATENILHOCTA TEMIIBI POCTa IMOTEPh PACTYT MPHU
yBEIMYEHUH Harpy3KH Ha Bally 3JIEKTpoJBUraTelss. B pesynsrare uero (pucynok 5), npu camxenue U, Hixe U,
0oJiee HHTEHCHUBHBII POCT TOKOB MMEET MECTO MPH CHWYKEHHHU MPOAOIDKUTEIHLHOCTH BKItoueHus. Hanpumep, B
mqeuratesie MTH 111-6nipu Koy = 0% 1 CHHKEHHUH HANPSDKEHUST PSIMOi TocieaoBaTeibHocTH Ha 10% cpennss
TeMmIeparypa Hauboyiee HarpykeHHOW (a3pl craropa B pekume S3 mpu [1B =25% pacrer ma 72%, mpu
I[IB=60% —na 31% (B pesxume S1Ttemmbl pocta He mpesbimaoT 25%). [Ipu HapyIIEHHH CAMMETPHH CETH U
camkennn U,, TeMmmbl pocta TemmepaTyp eme Benue. Hampumep, mpu U,,=0,9U,, m Kyy=10% pocr
TEeMIIepaTypbl JI000BOW YacTH Hambojee HarpyxeHHOH ¢(asel craropa cocraBun 59%, 101%, 138%
coorBercTBeHHO Wit [IB =60%:; 40%; 25%.

Kpome aHanuTHUECKUX PACUETOB, MPOBEICHBI TEIJIOBBIC UCTIBITAHNS HA HATPEBAHUE IBUraTEs ¢ (ha3HBIM
potopoM. 3HAYeHHs TEperpeBa, IONYYCHHBIC SKCICPUMCHTAIBHO, OTMEYEHBl TOYKAMH Ha pHUCYHKE 5.
CpaBHeHHE AKCIIEPUMEHTAIBHBIX W pacdyeTHHIX 3HaueHud Temmepatyp AJl MTH 111-6 noka3ssiBaer, 4TO
pacxoxkJaeHue He MpeBbIaeT 5...7%, 4To HaXOUTCS B TpeJIieNiaX TOYHOCTH U3MEPHUTEILHBIX PHOOPOB.

B pabote Obuia BBINOJIHEHA OIEHKA BIHMSHUS XapaKTEPUCTUK HECUMMETPUH Ha TEIUIOBOE coCTOsiHUE AJl
PasIMYHOTO TUIOpasMepa. st 3TuX 1eseil ObUT HCTTOTBb30BaH OOIIETPUHSTEIN ToaX0 [4], corlacHo KOTOpoMy
ornpeessonmM (HaKTOpOM, BIHSIONIMM Ha TOKH TMPSIMOW IMOCIENOBATEIbHOCTH, SBJISETCS MapaMeTp CXEMBI

*

3amemieHus X, a Ha Ha TOKM OOpaTHOM MOCIENOBATEIbHOCTH — HUHIYKTUBHOE CONPOTHBIEHHE KOPOTKOTO
*

sampikanus X, [4]. Tax, mis obmenpomsinuieHHsx Al MomaocTeio 10 400 KBT OTHOCHTEIIBHBIC 3HAYCHUS

M3MEHSIOTCS B IIpeIeax X: =0,15...0,25a X5* = 2...4[4].

B kauecTBe nmpuMepa B TabiHIe S MpencTaBiIeHbl 3HAYSHUS TeMIlepaTyp Hanboisiee Harperoro y3ma A/l
(;1060BBIC YacTh OOMOTKH pOTOpA Og) B MOBTOPHO—KPATKOBPEMEHHOM pekuMe S3mpu Ay = Ayna, Koy = 2%,

* *
U,,=0,98J, u pasnmuyHBIX OTHOCUTENBHBIX 3HaueHMsAX X, H Xy. 3a 0a30Byl0 BeNHUYMHY NpHHATA
TeMIepaTypa y3Ja IpH HOMHHAJIEHOM BXOJHOM HalpsDKSHUH.

Tabauua 5 —Cpennne TeMeparypsl JJ0O0BOM YacTH OOMOTKH poTopa B pexuMe S3mpu Ay = Aymay Koy = 2%,

* *
U,, = 0,95U, u pasnuuHbIX 3Ha4eHuIX X, U X,

X X, =015 X, =02 X, =0,25
1B-60 | [IB—40 | IIB-25 | IIB-60 | IIB-40 | [IB—25 | IB-60 | I1B-40 | IIB-25
4 1,16 1,16 1,17 1,15 1,15 1,16 1,1( 1,1p 1,13
1,15 1,16 1,17 1,13 1,14 1,15 1,1( 1,11 1,12
2 1,14 1,15 1,16 1,12 1,13 1,14 1,09 1,1p 1,11

ITo u3BeCTHOMY 3HAUCHHWIO TEMIIEPATYyphl HAWOOJNEE HATPYKCHHOTO Yy3JIa MOXKHO OIPEACIHUTh CPOK
cyx6sr AJl. Cpok ciryx0b1 m3onsiuu D npu Temmeparype 6 M W3BECTHBIX CPOKe CiIy:kObl D, U momycTumoit

HOMHHAJILHOM TemrepaType 6, paseH [3]:
D=DH|]3xp(—e_e”). (3)

AD

3nech BennunHa AO MpHHUMAETCS IOCTOSHHOM ISt JAHHOTO Kiiacca u3ojsnuu [3]. PacueTHble 3HAYEHHS
OTHOCHTENBHOTO cpoka ciyk0bl AJl mpu Koy =2% u U,,,=0,98J, u Ay = Aymax IpesicTaBIeHs! B TabauIE 6.

Tabauma 6 — OTHOCHTEIBHBIA CPOK CIYXKOBI M30JSIMOHHBIX MAaTEPHaIOB B pekuMe S3 mpu Ay = AYmay,

* *
Kaw=2%mnu U,,=0,99, u paznuuneix 3HaueHusx X, u X,

X X, =015 X, =02 X, =0,25

IIB-60 | [IB—40 | I1B-25 | IIB-60 | [IB—40 | IIB-25 | I1B-60 | IIB-40 | IIB-25
4 0,27 0,26 0,25 0,59 0,43 0,31 0,79 0,68 0,80
3 0,33 0,30 0,28 0,60 0,46 0,33 0,81 0,71 0,85
2 0,57 0,42 0,30 0,63 0,49 0,36 0,88 0,76 0,89

* *
Pe3ynbpraTel IPOBEAEHHBIX HCCIENOBAaHMWH IOKa3bIBAIOT, YTO C POCTOM X U INPH CHIKEHUH X,

MPOUCXOJUT YMCHBIICHHE OTHOCHTEIEHOTO CpPOKAa CHYXKOBI H30JSIMOHHBIX MaTepuaioB. U3 naHHEIX,
NpeCTaBIEHHBIX B Tabnuie 5 cnenyer, uto B pexnme S3npu Ay = Aymay, Koy =2% u U,,=0,93J, Tennoseie
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neperpy3kd aCHHXPOHHBIX dNeKTponaBurareneii Moryt gocturath 10...16% (Tak xe, kak u B pexume S1).B
pesynbrate (Tabmuua 6) cpok skcmutyaTanun AJl MoxkeT cHu3uThCs Ha 15...75% (B pexxume S1cHmkeHHE CpoKa
cyxk6sr cocraBister 40...60%). B xone NpoBEeIEHHBIX HCCIEIOBAHMN OBLIO YCTAHOBIEHO, YTO TEILIOBHIE
neperpy3ku  obmenpombiiicHHsIX  AJ[  momHOCTRIO  1+400 kBT mpu Ay =AWmay Kow=2% u
0,98U,<U,,<1,09J, He npesbimator 4...7%. B cBA3U ¢ 3TUM MOXKET ObITh PEKOMEH/IOBAHO CKOPPEKTHPOBAThH
mmtensHo gonyctumoe ['OCT 13109-973nauenue otkinoneHus HanpshxeHus 2%< U <5 %.

Tabmuua 7 —Harpyska Ha Banmy A/l B pexume S3npu Ay = Aymax ¥ pasauuHbIX 3Ha9eHusX U, Koy

Unp XS KZU =2% KZU =4% KZU =10%

X=015 | x=025| x=015| X=025| x.=015 | X.=0,25
1,0 Xg=2+ 0,96 0,99 0,96 0,98 0,89 0,93
0,95 Xy =2 0,95 0,98 0,95 0,98 0,89 0,93
X =4 0,92 0,93 0,90 0,92 0,88 0,92

0
0,9 Xy =2 0,94 0,99 0,94 0,98 0,89 0,93
Xi=4 0,87 0,86 0,83 0,85 0,75 0,82

0

W3 npoBeneHHOro aHanu3a MOXHO CAENIAaTh BBIBOA, UYTO IPU HECUMMETPHU BXOJHOTO HAINPSIKEHHS BO
n30ekaHNe BBIXOAA IBHTATeNs W3 CTPOsS HEOOXOAWMO CHIKATh HAarpy3ky Ha ero Baimy. [lo pesympraram
pacuéToB BbIsBICHO (Tabmuuma 7), Kak JODKHA M3MCHSTHCS HArpy3ka B pekuMe S3 mpH HECHMMETPHH
HaIpsDKSHUs, 4YTOOBI TeMIIepaTypa Hanbosiee Harpy>KeHHOTo y3i1a A/l He mpeBbIIIaia J0IyCTUMOE 3HAUCHHE.

* *
PeSyJ’ILTaTLI aHaJ1M3a BJIUAHUA apaMETPOB CXCMbI 3aMCIICHU S XO u XK Ha TEMIICpaTypHOC MOJIC AI[
IMO3BOJIAIOT O606H.[I/ITI> IOJIYYCHHBIC B CTAaTb€ BBIBOABI O TCIUIOBOM COCTOAHHU Aﬂ B IIOBTOPHO-

*
KPAaTKOBPEMCHHOM DPCXKHUME Ha [JOCTATOYHO IMUPOKHMU KIIACC JABUTATCIICHU, Y KOTOPBIX XO =2..4 n

X, =0,15...0,25

BbiBoabl. Pe3yibraThl HCClieOBaHMM MO3BOJWIIM OICHUTh BIMSHHE HECUMMETPUHM ITUTAIOIIETO
HaIpsOKCHUSI Ha TEIUIOBOE COCTOSHME M CPOK ciyObl AJ] B NMOBTOPHO-KPaTKOBPEMEHHOM pexume S3 s
IIMPOKOTO KJlacca ABUrareneii. B pesynbpraTe 4ero Mo>KHO yKas3arth cieIylolee:

—  YCTaHOBIICHO, YTO OTHOCHTEIBHOE 3HAYCHUE TOKa OOpaTHOW MOCIENOBATEIBHOCTH CHIDKACTCS MPH

yBenuuenuu [1B;

—  IIOKa3aHO, YTO TPH aCCHMMETPHHU IIHTAIOUIETO HAINPSDIKEHUS MPOMCXOAUT POCT TEMIIEpaTyp BCeX
y310B AJl, omHako, HamOOJbIIME TEIUIOBBIC HATPy3KM HCIBITHIBACT JOOOBas 4YacTh Hawmboliee
Harpy>xeHHo# (a3sl cTaTopa,

—  BBbIABICH OoJiee WHTEHCHBHBII POCT TeMIepaTrypbl MPH HECUMMETPUU HCTOYHHKA IHUTAHHUS B
HPOJIODKUTENLHOM pexuMe S1 1o cpaBHEHHIO ¢ JKCIUTyaTalueil B MOBTOPHO—KPATKOBPEMEHHOM
pexxuMe S3 pU OJMHAKOBBIX CPEJHHX HArpy3Kax U IMOCTOSHHOM 3HAYCHUH HANPSIKEHHsS MPSIMO
MOCJIEIOBATENILHOCTH, YTO CBS3aHO CO CHHXKEHHEM OTHOCHTENIbHOE 3Ha4YeHHE TOKa OOpaTHON
NOCIIeI0BATEIBHOCTH NpH yBeanueHuu [1B;

—  HCCIEIOBaHMs, BBHINOJIHEHHBIE Uil HauOojee HeOJIarompusITHOrO 3HaueHHs (azoBoro ciasura
nokazanu, urto npu gomyctumbeix [OCT  13109-97 3nHaueHusix mokasaresieil  KadecTBa
anexTpuueckoii sHeprun dU u Koy (Koy < 2%, | oU | < 59%) TerIoBbIe NEPErPy3KU MOTYT TOCTHIATh
10...17%, B pe3ynpTaTe COKpalleHHE CpOKa Oe3aBapUiHOW JKCIUTyaTallud MOXKET COCTaBHUTH IO
20...80%;

—  YCTaHOBJIICHO, YTO TEIUIOBHIE Ieperpy3ku oOmenpomMeiuieHHbIX AJl montHocteio 1+400 kBt npun
AY=AYma Koy=2% u U,,=0,98J, ne npespnuaor 5%. B cBI3M ¢ 3THM TIPEITIOKEHO
cKoppekTupoBaTh amuTeapHo momyctumoe I'OCT 13109-973HaueHne OTKIOHEHHS HAIPSIKCHHUS
2%<38U<5%;

—  ompeneneHbl HEOOXOIMMbIC BEIMYHMHBI CHIDKCHUS HArpy30K, MO3BOJSIONIME COXPaHHTh Pecypc
M30JISIIIMOHHBIX MAaTEPHAJIOB MPH Pa3IMYHBIX BUAAX HECUMMETPUH HAMPSDKEHUS CETH.

3ajadeill anbHEWIINX HCCICIOBAaHUN MOXKET OBITh HKCIEPUMEHTALHOE MOJTBEPIKACHHE MOJIyYSHHBIX
pe3yJabTaTOB, a TakXKe ucciegaopanue AJl B Apyrux pexxumax.
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