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Hacrogmiu#i cTasAapT yoTaHaBAMBACT METOJ HCTUBITAHMH Ha Tep-
MOYCTAJOCTh XKAPOTMPOUHBIX CTaJNEed U CIJIABOB, XKAPOCTOUKUX TOKDHI-
THH [PH MHCTOKPATHOM BO3JIEHCTBHH HEOQHODPOAHBIX MOJEH TeMIIe-
DATyp U TEPMUUYECKHX HANDPAKEHHH B YCJOBUSX IOBBIIIEHHBIX TeM-
fiepaTyp 4 ras3oBOrO TOTOKA.

Hacrogamwun crangapr paciupoctpaHsierca Ha o0JgacTbh LHUKJAHYE-
CKOro Harpy:xeHus Ha 6ase ot 10? po 10° pukaos.

HacTosilui CTaHAapT He PacCiupOCTPAHSETCs Ha:

MeTa/IJIHueCKHe NOPOWKOBHE, METajN0KepaMUueckue, KepaMuye-
CKHEe W KOMIIO3ULUHMOHHBIC MaTepHUaJibl;

METOJbl HCHBITAHWH HA TEPMOYCTaJJOCThL MaTepyaJsoB IPH OIHO-
BPeMEHHOM BO3JEHCTBHUY HUKJIHYECKOH TEePMHUECKOH H LJUTEJBHOHU
CTaTHUYECKOM Harpys3oK IIpH BBICOKOH TeMIleparType, a TakxKe KCriua
SDO3UOHHEIE U KOPPO3HOHHBIE IOBPEXKAEHUS HABJASIOTCS CHOpelessio-
IIUMH,

TepMmuunl, onpeaeieHusd ¥ 0003HAUEHHHA, NpPHMeHAEMbie B CTaH-
papre,—mo ['OCT 23207 u ['OCT 25.505. IlosicHeHnsi K TepMHHaM

[IDUBEJEHBl B NDHJAOKESHUH |.

1. CYILLHOCTb METOJA

1.1. Merca nosBoJgeT IOJYYUTh CCHOBHBIE MOKa3aTeJsJH, XapakKre-
pH3yIOLINE CONPOTHBJEHUE MAaTEPHAJOB H MOKPHITHH TEPMOYCTaJOCTH
fIpH HECTAUWOHAPHOM Harpese (OXJaXKJAEHHUH) B Tra30BOM MNOTOKE 40O
00pa30BaHUd MAKPOTPEUIUH.

Hsnaune oduunuaibroe [lepeneyatka pocupemena

*
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C. 2 TOCT 9.910—88

1.2. Hacrosgmui craniaapT perjaMeHTHDYeT MeToJ HCTBRITaHHN Ha
TEepMOYCTaJOCTh MeTaJ/JVIOB H CIHJABOB, KapOCTOHKHX IMOKPHITHH Ha
KJAMHOBUAHBIX c0pa3uax, KOTOpPblE IOZBOJIAIOT B MPOIECCe HUCTBITAHUN
BOCIPOHU3BECTH Ha KpOoMKe o0pasua ycCJOBAA mOBDEXIEHHUS M paspy-
IIeHHA MarTepHaJa, MNOABEPKEHHOr0 AeHCTBHIO HECTaUHOHAPHBIX He-
OJHOPOAIBIX MNOJIEH TeMIepaTyp, TEPMUYECKHX HANPHAKEHHH U Fas3o-
BOrO IOTOKA.

1.3. HarpyxkeHue c0OpasuoB OCYI(EZTBJSAETCI LUKJIHYECKHM TeM-
IIepaTypHbLIM BO3AeNCTBUEeM, OOYCJH0OBAUBAWOIINM BO3HHKHOBeHHE B
o0pasile HEOAHOPOJAHOrO I0Jd TeMIeparyp, AedhopMauHd U Hanps-
KEeHHUN.

1.4. B pesysabTare HCHOBITAaHHE HOJY4YalOT CPABHUTEJBbHBIE Xapak-
TePUCTHKH TEePMOYyCTaJLOCTH, KOTOpPhIe HCIOJB3YIOT MNMPH BHIOOpPE Ma-
TePHAJOB U MOKPBHITHH, OLUEHKAaX BJHAHUA Ha NPOYHOCTH TEXHOJIOTH-
yecKHX (PAKTOpPOB ([MOBEPXHCCTHOIO YNPOYHEHHS, TepMUUeckou obpa-
60TKH M T. 1I.) H OLEHKe JNOJI'OBEYHOCTH 3J€MEHTOB KOHCTPYKUHUH, pa-
6otalomux INpPH HEOJAHOPOJAHOM TEPMOHAIDSIXKEHHOM COCTOSIHHH B
ra3soBOM IOTOKE.

OJaHOBpEMEHHOE HCIIBITAHHE CEePHH KJAMHOBHAHBIX cOpa3lcB ¢ pas-
JUUYHBIMY TeOMEeTPHUECKHMH pasMepaMH MO3BOJIAET NOBBICHTH HHOOD-
MAaTUBHOCTb HCHBITAHUH H OXBATUTb CHEKTD pexXHUMOB HarpyXKeHHUs.

2. ONNPEAEJNIEHHE PE)XHMA HCIIBITAHHHN H PASMEPOB OBPA3ULOB

2.1. UcnpiTaHue MeTaJJIOB U CUJaBOB, B TOM HHCJE € XKapOCTOH-
KUMH MOKPBITHAMY, IIPH HEOLHODOMLHOM TEIJOBOM H TE€DMOHANpsIXKEH-
HOM COCTOSIHHH NPOBOAAT Ha oOpasllaX, HMeWIUX (POPMY KJHHOBHI-
HOM mpH3MBI (uepT. 1).

2.2. Pexum HarpyxeHus c0OpasloOB 3ajaercss C y4Y€TOM peaJbHHX
YCJAOBUH 9KCIJyaTalldid MaTrepuaJga H A0JxKeH B Haubojsee NOJHOH
CTEINIeHU BOCHDOHU3BOAUTb OCHOBHBIE (PAKTOPH, ONpereasiOUlde ero
MOBPEXKIAEMOCTb: [QHANA30HBI TeMIEeparyp, HaNpAXKeHUHU, AedcpMa-
HHd MarepHaja M HX H3MeHEHHEe BO BDEMeHH, XHMHUYECKUH COCTaB
ra30BOro MOTOKA.

2.2.1. Tpebyemblli pexXuM HArPYXKEHUS MaTepHanta Ha KpPOMKe
cfpasua peanusyercss 3a cuerT BplOOpa TeOMETPHYEeCKHX pa3MepoB
KJAXHOBHAHOro oO0pasiia ¢ yyeTOM BO3MOKHOCTEH HI{OLITATEJIbLHOH
YCTAHOBKH TI0 HHTEHCHBHOCTH TemjooOMeHa (KO3dUUHEHTAM TEeIMJ0-
obMeHa H TeMIepaType ra3oBOro 1moToKa).

B 3aBHCHMOCTH OT UEeJH UCUBITAHUH AONYCKAaeTCsl Ha3HaueHHe pe-
XKHMa HCOBITAHHH C BBHIAEPXKOH MPH MAakKCUMaJbHOH TeMIlepaType H
O0e3 Hee. JMHTeJbHOCTh BBLIAEPXKKH YCTAHABJAHBAIOT B 3aBHCHMOCTH OT
KODPO3HOHHOTO BO3NeHCTBUSI arpecCHBHOTO Ta30BOr0 IIOTOKAa Ha CO-
NMpOTUBJICHHE MaTepuaJsa TepMmoycraJjocTd. CyMMapHass AJNHTEJNBHOCTh
BBIAEDKKH NpH paboueir teMmneparype HoJiKHAa ObiTh He MeHee 109
pecypca 3JeMeHTa KOHCTPYKUHH. Ecau npoBegeHHe HCHBITAHHH 60JIb-
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1WOH AJHTEJIbHOCTH TEeXHHYECKH HJIH 3KOHOMHUECKH HeleaecoobpasHo,
NOIMMyCKaeTCss MMHUTHPOBATH arpecCHuBHOE BO3/EHCTBHE I'a30BOI0 IIOTO-
Ka BbILepXKOii 00pasuoB NpuH palouyedd TeMmneparype B H30TEpMHuUe-
CKHX ycJa0BHAX. PexHUM HCHBITAHUMH HOJXeH ofecneuyuBaTbh UHCIIO
LUKJ0B 10 pa3pyuieHuss obpasuoB He MeHee 10% pecypca aneMeHra
KOHCTDYKIHH IO HUKJAHYECKHM HarpyskaM. PexXHMH HarpyXeHHS

Kannosupiupii o0pasent

Ljs15 €

0,95H

Uepr. 1

MaTepuana KPOMKH KJAHHOBHAHBIX 00pasl0B CXeMaTHUYeCKH MnOpeja-
CTaBJeHH Ha 4epT. 2.

2.3. I'eomerpudeckue pasmepnl o6pasuos (yroJ pacrsBopa, paiaHycC
3aKPyrJeHuss KDPOMKH U JJIMHBI XOpAbl) BHIOHDAKT B 3aBHCUMOCTH
0T Ha3HAUEHHOI'0 pexXUMa HCNLITAHUW, MJaHa 3KCOCPHMEHTa, MAaKCH-
MaJ/JIbHOM HHTEHCHBHOCTH TemnjoobMeHa (yAeJbHOIO TEIJOBOIO fIOTO-
Ka), peaju3yeMOd HCOBITATEJHLHOW VYCTAHOBKOHM, Ha OCHOBAHHH De-
3yJbTAaTOB ONpeAeseHdss TEPMOHAMPANKEHHOIO COCTOAHUA 00pas3uoB
mo n. 2.10.

2.3.1. TpebyeMmpiili pexXuM TeNmJOBOrO HarpyxeHusg (CKOpPOCTb Ha-
rpeBa u I'pajueHT TeMIepaTyphl Ha KpoMke oOpasila) obecneuuBaercd
3a cuer Bb'OOpa yrJjga pacTBopa ¢ H paguyca 3aKpyrJaeHUs KPOMKH
R o6pasua (yBenuueHHe yrJja pacTBOPa MPUBOAHUT K POCTY IpaigyeH-
Ta TeMIeparypbl H CHUMKEHHIO CKOPOCTH HarpeBa KPOMKH oO0Opasua,

O*
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a yBe/JUUeHHEe DafHyca 3aKPYLJE€HHs] KPOMKHM — K CHHXKEHHIO KaK CKO-
POCTH Harpema, Tak ¥ CpajHeHTa TeMIeparypsl Ha KDOMKE).

2.3.2. TpebyeMoe HampsAXKeHHOE COCTOSHHE KPOMKM JHOCTHraercd
3a cyetr Bn6opa AJHHB XOpJabl oOpaslia L, yBeaudyeHHe KOTOPOM IIpH-
BOJAUT K MOBHIIEHHIO TEePMHYECKHUX HaNpsAXKEeHUH Ha KpOMKe 3a €Yer
6oJsIbllIEr0 CTeCHEHHS TeNJOBOrO paclidpeHuss KPOMKH MAaCCHBHOH
(MeHee HarpeTodl NIpH HecTallMOHApHOM HArpese) dacTelo obpasua.

PeXuMB HArpyXeHud MartepuHana Kpomku oOpasua

T & 2
- ?‘

EI?CZ)(

Tm;ﬂ

8 — pexXXHM ¢ BBIIEPXKKOH pPH MaKCHMaNbHOH H MUHMMAJBHOH TeMnepatypax;, 6 — peXUM
6e3 BLIZEpPXKEK

Yepr. 2

HM3MeneHne TepMHUeCKUX HaMpPsAXKEeHHU B KpoMKe obpasua ocy-
IEeCTBJISIETCH TaKiKe BHIIOJHEHHEM IpOope3d ImapaJJesubHO KPOMKe Ha
paccTositiun [ oT KpomKH Ha 90Y BHcoTh o6pasmna. lllupuna npope-
34 C He NOoJXKHa Mpesbluath 2 MM. [IpumeHenne 06pa3uoB ¢ IPOPE3LIO
ejecooOpasHo TPH OAHOBPEMEHHOM HCHBITAHUH Naptuud oOpasuos
IpH HJIEHTHYHOM TelJOBOM peXUMe HCNBITAHWU U PA3JUUHBIX 3Haue-
HUAX TEPMHUYECKUX HANPAXKEHHH.

Hau"a xopabl L UM pACCTOSIHHE OT KDOMKH 1O Npopesu [ B mpe-
JesaX HaMeYeHHOH CePHH HOMNBITAHUUA JOJIKHBI BapbHUPOBAThCA B Ta-
KHX Mpeneaax, 4ToObl TelJOBO€ COCTOSSHHE B AOCTATOYHO OOJBIIOH
obnactd BOJH3M KPOMKH 06pa3llOB He 3aBHCEJNO OT AJUHBEI XODJAHL.
Pexomenngyercs BapbupoBaTh 3TH pasmepn ot 20 o 60 mwM.
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2.3.3. Buicory o0pasuoB /1 BplOHpalOT TakuM 00pasoM, uTOOLl B
paGouey uactTy o6pa3ua ¢ BJAMSIHHE KOHUEBHLIX IP@PeKTOoB OLIIO MUHHU-
Ma.ibHbBIM. PexoMenayercs NPHHHUMATH BBICOTY ©00pasuoB He MeHee
yeM B 1,5 pasa GouJibllle MakKCUMaJbHON AJHHBL XOpAbl 00pa3ia B npe-
AejaX HaMEyeHHOM CePHUH HCNBITaHUH.

2.3.4, Ias ¢uxcanunm obpas3uoB B HCIBITATEAbHOH KaMmepe LOony-
CKaeTcad H3MeHeHHEe KOH(PUI'ypallHM €ero TOPUOB B <Caydae, eCJau 3TH
U3MEHEHUS He BJUSIT Ha TEePMOHAIDSXKEHHOE COCTOSAHHE KPOMKHU
obpasia B pabdoyeil yacTH.

2.4. Ijst npoBeleHHss ONHOW CepHUH HCHBITAHHH 00pasubl JOJIXKHHI
OBITh H3TOTOBJEHB H3 MeTaJjJa OIHOH INJaBKH, TepMooOpabdoTaHbl B
COOTBETCTBHUA € TEXHHYECKHMH YCJOBUSMH HA MaTepHaJ U C yueToM
TeXHUUYCCKHUX YCJOBHH Ha KOHCTPYKIHOHHBIY 3JEMEHT, IPUMEHHTE.1b-
HO K KOTOPOMY INPOBOIAAT HCNOBITAHHA. TeXHOJOTHUECKHH NMPOLECC Ha-
HECEHHS MNOKDPBITHH Ha o0pas3lUbl X pPeXHUM INOCJAeAYIOLIeH TepMoobpa-
OOTKH J[JOJIXKHBI COOTBETCTBOBaThb TEXHHUECKHM VCJIOBUAM Ha TEXHO-
JIOTHIO HaHECEHHUS NOKDPBITHH Ha KOHCTPYKLUHOHHBIH 3JEMEHT.

Jlonyckaercsd OTCYTCTBHE NOKPBITHA Ha TOPHUAaX U THIJIBHOH YACTH
oOpasuna. TexHuueckrne TPeOOBAHUA K IOKPLITHIO JOJIXKHEI CO0.I01aTh-
cA Ha pabouei yacTu oOpasua B NPUKPOMOUHOHU 00JACTH NPOTAMKEH-
HOCTBIO He MeHee 10 MM OT KPOMKH.

2.5. Bripe3ka 3aroTOBOK, MAapKHPOBKA M H3TOTOBJIeHHe 006pasloB
He JOJXKHbl OKa3blBATh CYIIECTBEHHOIO BJHUAHUS HA CBOUCTBA HCXOI-
HOro Marepuana. PexuM u OpUILYCKH HA MEXAHHUECKYH 00padoTKy
OOJI¥KHBl CBOAUTH K MHHUMYMY HaKJeN U WCKJIOUWUTE MECTHHI Hepe-
rpeB o0pasioB OpH WIAUGPOBKE, €cAUd 3TO HE ONpeNle/IeHO YCJIOBUAMMU
MCOBITAHKH,

2.6. IlapaMerp 1WIepOXOBATOCTH NOBEPXHOCTH palbouelt vyactu 006-
paswoB Ra poJxed OblTh He Boimie 0,2 mxm nmo 'OCT 2789, ecan 3rto
HE ONpeAeseHO TeXHUYECKUMH TFpeboBaHusAMU. Pabouasi MOBEPXHOCTH
He N0JXHA WMETb CJAeJN0B KODPpo3uy, useTonB NOOEX)as OCTH, eCcsid 3TO
He NPEeIYCMOTPEHO VCJOBUAMH HCNBLITAHUS.

[Ipm usrorosaenun o06pasuoB C NOKPLITUEM YHUCTOTA INOBEPXHOCTH
onpenesisiercss TeXHHUECKHMH TPeOOBAHHUAMHU K HOKPHITHIO.

2.7. Paauyc 3axpyraeHus KpoMKH o6pasuoB R no/KeH OHITL BHI-
nosined He HHxKe 10-ro kBaaunrtera I'OCT 25347 *.

2.8. 1snis MapkupoBkH 0O6pasloB IPUMEHAIOT KJIeHMJIEHHe.

2.9. Kaxaovy obpasuy npucsauBator wudp.

2.10. s BeiGopa pasmepos obpasuob Ha KOHKPETHOH HCIILITA-
TE€JBbHOH YCTAHOBXKE JANs Ha3sHAYeHHOIO pexkKHUMa HCIBITAHUS onpele-
JAAIOT TEPMOHANDANKEHHOE COCTOAHHE O00pas3llOoB ¢ Pa3JHUYHBIMU KOM-

OMHAUMUSIMH DAJHYyCOB 3aKPYILJeHHS KPOMOK, YIJIOB DAacTBOpPa H IJHUR

* Iaa wardopanns 32gpyrAenHsi KPOMKH Ha NAOCKOIEAHMOBAJbLHOM CTraHkKe

PEKOMEHAYETCH NDEMEHAT: NPECNCOCOGACENE, €Xe&Ma XOTODPOro TNpeACTaBlieHa B IPH-
XOXKeHHn 2.
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xopa. Pacnpenenenne teMnepartyp, TepMHYECKHX HaNpPsXKeHHH H HX
H3MEeHeHHe B Ipoliecce Harpesa (OXJaXAEHHS) PpAaCCUHTHBAIOT HAa
OCHOBAHHH 3>KCIEPHMEHTAJbHOIO OIpefeJIeHHS TPaHHUHBIX VCJOBHUH
TeriooOMeHa 1-ro pona (pe3y/JbTaToB TEPMOMETPHPOBaHUS 0OpasIoB
Ha BBIOpAHHOM pexHMe Tema0Boro HarpyxeHus). Ilpu Heo6xomumo-
CTH NPOUEAYpPYy ONpeaeeHus TPAHHUHBIX VCJAOBUH TemaocOHMeHa U
pacyeTa TEPMOHANPIAKEHHOr0 COCTOAHHA 0OpaslOB BHIMOJHSIOT B He-
CKOJIbKO 3TanoB C YTOYHEHHEM YCJOBHH TenynooOMeHa U pasMepoB 0b-
PaslUoOB Ha KaxXAOM IMOCJEeNYyIOlleM 3Talle Ha OCHOBAHHUH aHAaJH3a pe-
3yJAbTATOB NpeablAYIero ararna.

2.10.1. as nposeieHuss TepMOMETPUPOBAHHA M3 HCIOBITYEMOrO
MaTtepHana H3rOTOBJAAKT MNAPTHIO KJAWHOBUAHBIX 00Opa3sumoOB C pas3juy-
HBIM COYETaHHEM TeoMeTPHUECKHX Pa3MepoB.

2.10.2. Ha noBepxHoCTH 00paslOB B CPeAHEM IO BBICOTE CEUEHHH
YCTaHaBJHBAKOT TepMomnapbl. KoOJaHYeCcTBO TepMOmap 3aBHCHT OT pas-
MepoB 00pasnoB M 10JKHO OBEITh He MeHee uYerhipeXx. PasMenienue
TepMONAp MNOJIKHO BHINOJHATHCA C YY€TOM HEOLHODOLHOCTH pacnpe-
AeJeHust teMmneparypsl no 60kKOBOM rpanwu obOpasua. B obiactu maxk-
CUMaJIbHBIX TPajUeHTOB TeMIepaTypbl (KPOMKH oOpasiia) Iiar ycra-
HOBKH TepMonap A0JAXKeH ObITh MUHHMAJbHBIM C YYeTOM BO3MOXKHO-
CTE€M TNPUHATOH TEXHOJOTHU YCTAHOBKH Tepmomap. PopMa U pasMephl
obpasua /st YCTAHOBKHM IPOBOJIOUHBIX TepPMOINAp NPHBENEHB B IIDHU-
JOMKEHHH 3.

2.10.3. Tepmonapsl AOJIXKHB YCTaHAaBJHBAaThCA TakuM o06pasoM,
yToOBl BHECTH HaUMEHblUIEe HCKaXXeHHe B pacnpeneseHue TeMIepa-
TyDPHl B T€DMOMETPUPYEMOM CceueHnH obpasua.

2.10.4. TepmomerpupoBanue o0pa3upB IPOBOAAT Ha CcTabHIH3HU-
POBAHHOM peXHME TelJIOBOTO HaTrpyxKeHH$, KOTJa IIOKasaHHf KaxXK-
JAOT'0 H3 TEepMOJATUYUKOB B COOTBETCTBYIOLIHNE MOMEHTHl ABYX IoOCJe-
JOBaTEeJbHBIX LHUKJOB OT/JIHUAalOTCs He 60.1ce ueM Ha 1Y;.

2.10.5. B xauecTBe pacueTHHIX HanpsixKeHud (AedopMalvil) NpH-
HUMAIOTCA HOMUHAJIbHBIE TepMHUECKHe HanpsaxeHus (nedpopmaunu),
Onpeae/ieHHBIE N0 YpPaBHEHUAM TEODPHH TEDPMOYIPYTOCTH, HCXOLA U3
pacrnpenejeHuss TeMIlepatTypbl M0 ceueHHIO oOpasua. PekoMeHAyeMbil
aJATOPUTM, NOAIpOTpPaMMa pacueTa MnoJeH TeMOepaTryp ¥ HOMUHAJb-
HHIX TEPMHUYECKHX HaNpsiXKeHUH npemcras.iedbl B npuaoxenuu 4. IHpu-
Mep pacueTra TeNJOBOIO H TEPMOHANPAKEHHOIO COCTOAHUS KJHHO-
BUAHOTO 00pa3lla NPUBEIEH B NPUJIOKEHHH O.

[IapameTps pexxXuMma HarpyxKeHus oOpasloB € KAPOCTOUKUMH Me-
TaJJIMUeCKHMHU INOKPHITHSMH omnpenpeasitored no n. 2.10 6es3 yuera or-
AHYUB TenJodHu3uyecKuX XapakTePHCTUK OCHOBBI M IOKDPHITHA.

[Ipu oueHke nmapaMeTpOB pexkHMa Harpyxenuss o6pasuos ¢ Tel-
JJO3AUWIMTHBIMH TIOKDBHITHAMH TeIJOBOe K HaNpsXKeHHOo-IedopMHDPOBaH-
HOE COCTOSSHHA ONpedeJsaloTcd ¢ yueToM TenaodH3HYeCKHX Xapakxre-
DHCTHK OCHOBH H NOKDHITHA H €r0 TOJIMMHBI.
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Jonyckaercss NpHMeHATbL APYyrue, OoJsiee coBeplUeHHBIe METOMHbI
pacyeTa TeIJIOBOro W HaNPSAXKEHHO-Ae@OPMHDPOBAHHOIO COCTOAHHA 0O-
paslios.

3. HCONbITATEJABHOE ObOPYAOBAHHWE U AIIIMMAPATYPA

3.1. Mcunbitauue KAHHOBHAHBIX 00pa3lOB B ra30BOM IIOTOKE MpO-
BOJAHTCH Ha raszofuHaMHYECKOM CTeH/je, 000OPYAOBAHHOM:

1) reHepaTopoM BBICOKOTEMIIEpATYPHOrO ra3oBOro IOTOKa;

2) ucnpiTateqbHOR KaMepol (uepr. 3);

CxeMa HCNBITATENbHOR Kamepbl

I — ofpa3nbi, 2 — O00OLIIKa AA9 YCTAHORKH TepMOmapht
ra3oporo noroka; 3 — ynop

Yepr, 3

3) KOHTPOJIbHO-H3MEPUTEJNBbHON anmapaTtypoi;

4) CHCTEeMOH aBTOMATHYECKOro yYNPaBJEHHS DPEeXHMOM TeNJOBOI0
HArpvIKeHus.

3.2. UcnreiTaresbnoe o000pyHOBaHHE J0JI2KHO O0O0eCHedHuBaTh BO3-
MOXKHOCTb MOLEJIUPOBAHUS peaJJbHBIX VYCJIOBHH 3KCIJyaTallHH 3Je-
MEHTA KOHCTPYKUHUHU KH3 HCIBITYEMOro MaTepua.ia.

3.3 Tlpuvensiemoe 1,15 narpeBa (oxsaxieHusi) obpasuos o6opy-
AOBaHHE JOJXKHO 00eCHeuHBAaTb BO3MOXKHOCTb peaJusauuu Ttpebye-
MBIX DEXHMOB TelJOBOr0 HArpyxeHus o06nasnoB (AJIHTCALHOCTh
HUKJIQ, CKOPOCTb HArPeBa ¥ OXJAAXKACHUS).

3.4. PexuM TensoBOr0 Harpy»KeHHs] OOJIKEH NOJIAepKHBATLCH
aBTOMATHYECKH.

3.5. KOHCTpyKUMs HarpeBaTeNbHOrO yCTpofcTBa J0MAXKHA obecne-

YdBaThb PAaBHOMEDHOE M0 BHICOTE paclpeleseHHe TeMIepaTyphl B pa-
6oueld vactu oBpasua a, (cM. uepr. 1).

3*
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3.6. KOHCTpyKUUA HUCOLITATEJNbHOH KaMepbl 10JxKHa obecneui-
BaTh YCTAHOBKY 00pasuoB He3alleMJEHHBIMH, YTOOBl NPEeLOTBPATHTH
HEKOHTPO/JIHPYEMOE CTECHEHHEe TelJOBOTO pacCWUPeHHUst MarepHaJa.

3.7. .19 uavepeHus Ttevieparypbl ra3oBOr0 NOTOKA MPUMEHSAIOT
MJIaTHHO-IIMTATHHOPOJUEBBIE U BOJAb(PpPaM-BOJALPPAMPEHUEBLIE TEPMO-
napul tnos TIIII u TBP mo T'OCT 3044.

st u3MmepeHuss reMueparypbsl 00pasUOB MODUMEHSAKT XPOME/JIb-
aniovenessie Tepmonapsl Tvna TXA nmo 'OCT 3044,

3.7.1. KoHCTpyKUHSA Tepmonap [oJxKHa obecneuuBarth ObICTPOAEH-
CTBUE H3MEpEeHHUS, COOTBETCTBYIOUlee CKOPOCTH HU3MEHEeHHH TeMIeDa-
TYpBI Fa30BOro MOToKa M KJAXMHOBHIHOTO oOpasla.

PekoMeHAyeTCH NMPUMEHATh TepMOomapbl ¢ TEPMOIJEKTPOAAMH Aua-
mMerpoM 0,0 MM aJasg HU3MepeHHs TemnepaTypsl rasoB ¥ 0,2 MM — 1.4
H3MepeHust reMaepaTtypsl 00pasios.

372 B xkauvecrBe BTOPHUHBIX NPHOOPOB TNPHMEHSIOT 3JIEKTPOH-
HBle CaMONUUIyIIHe NOTEHUHOMETPH KJgacca TOYHOCTH He Huxe 0,
€O BpeMeHeM NMPOXOXKIAEHHS yKasaTeJeM BCEH IUKaJbl 1 c.

37.3. Ilpn u3MepeHuu rteMmepaTypbl 06pasUOB B IpOLeEcCe TEp-
MOMETPUPOBAHUA [JOJXKHA OCYUIECTBJAATLCH CHHXDOHH3ALMA TOKAa3a-
HUU TepMomap, PErucCTPUPVIOLWIUX TaMIepartypy pemepHbIX 10Uek 00-
pa3ya u rasoBoro noToxa.

374. Tepmonapa rasoBoro noToka ycTaHaBJHBaelcs Ha paccCrosi-
HUM He OoJsice 20 MM OT KPOMOK HepBOro psanxa o0pasuoB B LEHTPE
HOMBITATEJbHOH Kaviephl (CM. 4epT. 3).

3.8 JlonyckaeTcss H3MepeHHe H perucTpalud TeMNOeparypbl aso-
BOI'O II0TOKa W 00pa3uoB mpud MNOMOLUM annaparypsl, OTJAHYHOH OT
yKa3aHHOU B N, 3.7, NPU YCJOBHH COOJMIOIeHUA TPEOOBAHHH 10 TOUYHO-
(TH U CHHXPOHHOCTU H3MEpPEHHUH.

4. TMPOBEAEHHUE MHCHbLITAHUMA

4.1. B npenesax HaMeueHHON CepHH HCHBITAHUHA pPeXUM Halpy-
EHYs, XUMUUECKUII COCTAB ras30BOro HOTOKAa W INPH3HAK pa3pylicHUus
JOJXKHBI OBITh OAHHAKOBHIMH

4 2. KOHTPOJb H perucrpauus Tevnepartypbl TaszoBOro MNOTOKA
OCYLUIeCTBJ/ACTCH B TEYCHHE BCEro npoilecca HCNblTaHHH,

OTKJOHEHHE TeMmepPaTyphbl ra30BOr0 IOTOKA B LUKJE OT 3aJaHHOH
0 YCJIOBHSIM HCMOBITAHUHM He JNOJKHO mpeBulllarh 2% mnpu Temnepa-
Type Ao 500°C u 1,59% —cBoimie 500°C  OTKI0OHEHHE IJIUTENbHOCTH
NOJIVHUKJAOB HArpeBa M OXJaxKAEHHA OT 3alaHHBIX 0 YCJOBHAM HC-
MLITAHUYA HE JOJIKHO IPeBuIaTh 2 Y.

4 3. OCHOBHBIM NPHM3HAKOM Das3pyuleHHs] NPH TEPMOYCTAJOCTH fAB-
JAQTCS TOSIBJIEHHE CKBO3HOH TPeIHHB B KpoMKe AauHo# 0,5 mwm. llpu
00pPa30BaHUM CETKH TPEeuldH B KadeCTBe MpH3HAKa DaspyMIeHUs] HpH-
HHVAIOT CKBO3HbBIE TPel[HHB IJIHHON Oosee (0,0 MV, XOTOpHIE IIPOI0J-
XKAIOT MHTEHCUBEO pAaCTH INPpH NOCAeAVIOUeM TEPMOUHKJIHPOBAHUH
(Mar4crpajbHbe TPeUIHHH) .
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431 Ilpu ouneHke TepMOYCTAJOCTH COOCTBEHHO KAPOCTOHKOTO
MO<PBITHS B KayecTBe [IpH3HAKA pa3pylieHHsA NPHHUMAETCA TPEUIHHA
TEPMHYECKOH YCTaMOCTH AJHHOH, DABHOH TOJIIIHHE HOKPBITHA.

4.3.2. JauHy TpellyH UACHTHPUHUHUPYIOT H H3IMEPAIOT MPH OCMOT-
pe o6pa3loB ¢ NPUMEHeHHeM OfNTHYECKHMX CP&ICTB KOHTpOJA. Pesyib-
TaThl H3MEPEHHs AJIMHBI TPEeUlWH PerucTpUupyloT B IPOTOKOJIE UCILITA-
HUKM (DpHJOKeHue 6).

4.3.3. Ecay HemnpepblBHBIH KOHTPOJIb COCTOSIHHS [OBEPXHOCTH 00-
paslla U H3MepeHHe AJHHBl TPEUIMH HEBO3MOXKHH [0 YC/JAOBUAM HC-
NbiTAHUH, DOTIYCKAIOTCA May3sl AJs OCMOTpa 00paslos.

IlepuoanuHOoCTy OCMOTpA ONOpeaeaseTcss IapaMerpaMy Harpyxe-
HUS, KOPPO3UOHHON AKTHBHOCTBIO TIa30BOI0 TIOTOKA, OXUAAOMOH
10/TOBEYHOCTbIO 00pasiia ¥ TpeOyeMOH TOUHOCTLIO ONpele/eHHs AO0J-
 CBEYHOCTH.

4.4. O0Opa3lbl HUCHBITBHIBAIOT 10 MOMEHTa BLIABJEHUA TpPEUIUH, OT-
reyalomux tpebGoBanuam n. 4.3, uau xo 0A30BOTO YHCIA LHKJOB.

4.5. Obpasuni, ecay 3TO He ONpPeIeJeHO VCJAOBHAMH UCNBITAHUH,
pazMelialT takuM o0pas3oMm, uTOOBl OHW NOABEPTaJHCh OLHHAKOBLIM
BO3NEeHCTBUAM. [l HCKJAKOUEHUS CHCTEMATHUECKOH IOrPEelIHOCTH,
HOYICJAOBJEHHOH OTKJOHEHHEM INapaMeTpOB Ta30BoOro IIOTOKa B Ipe-
Je.1ax A0mycka, o0pa3ubl CAeAYeT NEePpUOAHYECKH MEHATh MEeCTaMu.

4.6. KoauuecTBo 00pa3uoB Ha KaxK/Jbli ypOBeHb BAaADBUPOBaHUS
MapaMeTpPOB LMKJa HarpyXeHud 10JXKHO OBITb He MeHee Tpex. Jo-
MyCKaeTcss HPOBOAHUTL HCHBITAaHHsS 0e3 AayO6JHPOBAHHA ONBITOB MDA
VC.I0BHH, UTO AJS TMOCTDOEHHA OAHOH KPUBOH TEPMOYCTAJNOCTH HCIIBL-
ThiBaerca He MeHee 10 0Dpasuos.

5. OBPABOTKA PE3YJIbTATOB

b.1. HMcxoaubvle paHHBle M pe3yabTaThl HMCNBITAHUH KaXA0ro 06~
pasna (UKCUPYIOT B NPOTOKOJE HCOBITAHUH (ODpHAOXKEHHe 7), a pe-
3y.1bTAaThl HCNBITAHHNA CEPHU HCHBITAHHA O0OpPa3slLOB — B CBOAHOM MpO-
TOKOJIE€ HCNILITAHUH (mpuroxkeHue 8).

0.2. XapakTepUCTUKH TEPMOYCTAJOCTH ONPEAENSIOT N0 AJMTEl]b-
HOCTH HarpyxeHus (YHCJAYy UHKJOB, BpeME€HH HarpyXeHHA) KO 06-
pa3s0BaHUA TPELIMHLL, NPHHATOM B KauecTBE IpHU3HAKa pa3pyllieHHUsH
no m, 4.3.

0.2.1. Ecin nepsoHauanbHo obGHapyxXKeHHas TpelllMHa HMeJa AJH-
HY, HPEeBbLIUIAIOUIYIO 3HaueHUe, NPUHATOE N0 M. 4.3, YHCJAO LHUKJIOB
(BpeMs) 10 paspyuleHuss onpepensietcs JHHEHHOH 3SKCTpanoasunedn
KPHBOH poCTa TPELMHBI Ha AJHMHY, NPHHATYIO B KayecTBe NPHU3HAKA
paspywenud no 1. 4.3 (uepr. 4) ¢ yyYeToM XapaxTepa JaJjJbHeHlLIeTo
poCTa TpEUIMHBl Ha OCHOBAHUM He MEHee TpeX H3MepeHHH, HO He Me-
HEe UYHCJa LIHKJOB NOCJAEeNHEro OCMOTpa, NPH KOTOPOM INJNUHHAA Tpe-
HiMHa He OnlJla oOHapyzKeHa.
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5.3. [lo pesyapTaraM HCOBITAHHA Ha TEPMOYCTAJNOCTh CTPOSIT KPHU-
BLIE TEPMOYCTAJOCTH B JOrapupMHUeCKUX HJAH NONYJOrapHDMHUECKUX
KOOpDAHHATAX: YUC/J0 LUKJA0B A0 oOpa3oBaHug TpeluHol N — pa3max
JedpopMauni 28, UAU HaANPIXeRUd 28,.

[Ipu o6paboTkKe pe3yabTaTOB UCOBITAHUH (UKCUPYIOT:

1) MagcuManbHyo Tpax H MHHUMAIBHYIO Ty TeMIepartypy KpoM-
Ku obpasla B LUKJE;

2) 4yacTtory (AJUTEJNBHOUTh) LHKJA;

3) acHMMeTpHIO UMKJa Mo aedbopMallugM R, WM HaNpSKeHUsIM
Ro;

4) TUN TOMJKMBA W KOHUEHTPAUUIO APYTHX arpecCHBHLIX KOMIOHEH-
TOB;

D) mapamerphl, XapaxTepusymluiie 0COOEHHOZTH CTPYKTYPHl H aHH-
30TPONHIC CBOHCTB MarepuaJa;

6) XapaxTEepPUOTHKY MOKPLITHA (THIM, TO.IILUHA).

CxemMa 9KCTpanoaflMH KPHUBOH POCTa
TPEeINHH Ha ANHHY, NIPDHHATYIO B
KayecTBe MPH3HAKA PA3pYIUICHHA

0 107 200 300 Naunn

UepT, 4

5.3.1. PeayabTathl HCOBITAHHH HCKJIOUAKOTCH:

pY TpPEeBaJUPYIOUIEM KOPPO3HOHHOM HJHM 3PO3HOHHOM TMOBPEK-
NeHUH;

[IpH CKOJe INMOKPHTHS B paboued uwacTH obpasina no0 o0pa3oBaHud
TPeLIHHH TEPMUYESCKOH YCTaJJOCTH.

5.3.2. Ilpy npoBeneHHH HCCASNOBATENbCKHX HCHBHITAHHH ROITyCKa-
ercds 00600lUeHHe pe3yAbTATOB B KOOPAHHATAX, OTJAHUYHBIX OT YKa-
3aHHBLIX B 1. 4.2.

D.4. KpHBble TepMHUYECKOHW VYCTAJOCTH CTPOAT METOJAOM Trpacduye-
CKONO HHTEPHNOJHPOBAHUA SKCIEPUMEHTaNbHEX pe3yabTaToB no I'OCT
25.502 nau mo cnocofy HaHMEHBUIHX KBajApaToOB.

D.D. O6mue TpeboBaHHS K CTATHCTHUECKOH 00paboTKe MCNBLITAHUH
onpeaenensl [OCT 25.502.
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6. TPEBOBAHUA BE3ONNACHOCTH

6.1. OOopyaoBanue, HCIHOJbL3YyeMOE IMPH MPOBENSHHN HCIBITAHUH,
HOJXKED COOTBETCTBOBATH OOWIUM TpeboBaHUAM  0€30NacCHOCTH MO
['OCT 12.2.003.

6 2. Ilpu nposeseHum HUCOBITAHHH YPOBHM ONACHEIX M BpeIHBIX
(PakTopoB B MPOU3BOJACTBEHHHIX NOMELIEHUSX M HA pabouux MecTax
He M0.1KHBI NpeBHIIaTh Be.lW4uH, ycramoBaeHHbXx [OCT 12.1.003 u

I'OCT 12.1.005.
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[HPH/AOXEHHE 1
Cnpasouroe

MOACHEHHA K TEPMUWHAM, HPUMEHAEMBIM B CTAHIOAPTE

TepMuyeckasg ycraaoCTb — NPOLeCC HAKOANCHHA NOBPeXAeHHH, NDUBOAIHIAX K
paspyulleHdl0 Martepuasa NPH UHKAHYECKHUX TelJIOCMEHAX OT JeHCTBUS TEePMHYECKHX
CaMOypaBHOBelIeHYbiX [0 CEYEHHI0 M CTPYKTYPHBIX IHKJUUECKHX HAaNpSKeHHH

TepMuyeckue HanpsaKeHHs — HAPAXKEHHd, BO3HHKAjOlIHMe BCJAECJICTBHE CTaTHUE-
CKOH Heoupe1eauMOCTd [NPH HEpPaBHOMEPHBIX Harpesax H oOxJaaKIeHHsiX o00pasunos,
Ha KO10PbiC HA'OmEHbl BHEUIHHE MEeXaHHUYECKHE CBS3U

Pabouyaa vacip obpasua — ywacrtok o6pasiia, B TOYKaX KCIOpOro, pJ4BHOYAA-
JEeHHbIX OT xPovkHd ofpasuna, B Ji0O0H MOMEHT BpeMeHH HarpeBa (O\JaKJ1eHHS)
Habuo1aeTcsl OrnJonesne temneparyp He 6Gonee 1Y%

HTPHJ/IO)KEHHAE 2
Cnpagounoe

NPUCHNOCOBJAEHUE AJA LIJIHPOBAHUA KPOMKH
KANHOBHUIAHOIO OBPA3LA

[TpucnocobeHne npeflHasHaueHo AJs HIIHGOBAHUA 34KDYIJAeHHOM KPOMKH KJIH~-
HOBHAHOIO oﬁpazua ¢ TouHocThiy He HuKe 10 ro kBaaurera [OCT 25347

[Mpunoun geficrBua npuciocoOJieHuss OCHOBAH HA ppalucHu¥ obpa3na BOKDYT
ueHtpa O W pacnosoxeHnuss obpasylolleld abpasHBHOrO Kpyra Ha YAaJeHHH OT OCH
BpaumleHus1 o6Gpasia, paBHOM TpeOyeMOMY pajauycy 3akpyraeHus (4epr 9)

Adpaaubrsia\ /

KOYE
Sy -
” ! - ‘ ‘ %
T,

! — onopa, 2 — crosl WAHPOBANBHOr® CTaHKa, 3, 4 — HOJAYyoCcH, & - vbGpasel

YepT 5
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Konctpyxuua npucnocobneHus usobpaxkena Ha uepr, 6.

™~y

Onopa npucnocofbaenyuss [ ycraHaBJMBaeTCcss Ha CToJe IVICCKOHMIH(GOBaAbHOTO
cTaika. B omope coocHO pacnojoxeHe! ABe noayocd 3 H 4. O6pasewm 5 ycraHaB/H-
BaeTcs B NOJYOCAX B KJAHHOBHAHLIX Na3aX 6, BHIIOJHEHHHIX ¢ YIVIOM pacTBOpa, paB-
HBIM yIJy pacrBopa obpasua. [eoMerpHyeckHe pasMmephl MMa30B H HX INOJOMKEHHE
OTHOCHTEJbHO OCH BpAallleHUs IoJyoced 3 H 4 onpelfeddioTcs ¢ y4eTOM yrJja pacrBo-
pa ofpasia U TpefyeMoro pajuyca ero 3akpyriaenud. O6pasen, ¢HKCHPYeTCs Mp¥
MOMOIILY IIPpHXHUMOB 7, Bpalienue o0pasina, 34KpenJIGHHOrO B HOJYOCSX, OCYUIeCTB-
JgeTcss MIPH MNOMOULH DYKOATKM & M IIeCTepHH 9, YCTAHOBJEHHOH Ha noayocH 4,
i orpannueHus yrJja noopora obpasia Ha HOJYOCH 3 HMEeTCS BRICTYI, KOTODPLIM
B KpaWHHX IOJOXEeHHSIX CONpHKACAeTCqd CO CMEHHBLIM yrnopoM 10, ycraHOBAeHHHIM
Ha onope [. Pa3vepn CcMeHHOro ynopa BHOHDAIOTCSI B COOTBETCTBHH ¢ YIAOM KJIH-
HOBHAHOrO o6pasuna. AOGpa3uBHBIH KPYr BHICTaBASETCA [OPH TOMOIULH MepHTeJbHHX
NJAUTOK TaxuM o6paszoMm, 4ToOLl paccrosiHde OT CToJia A0 HHIXXHero kpag Kpyra co-

CTAaBHUJO
H=H¢TR,

rie o — paccTosiHHe OT OCH BpaLUeHHs ROJYOCH [0 CroJa 2, omnpejesieHHOe TpH
HOMOIIY HHIMKATOPA U MEPHUTEJbHBIX IIJIHTOK ¢ TOYHOCTBIO (0,01 MM;

R — TpebyeMblil pajAHyC 3akDYTJeHHA KPOMKH MOZAEJH.
UlmupoBKy 3aKpyriaeHHO# KPOMKH KJAYHOBHAHOTO o6pa3la BHINOJHAIOT, Bpa-

13 PYKOSATKY 8.
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INTPHJ/IO)KEHHE 3
Cnpasounoe

KAHHOBHUAHBIN OBPA3EIlL AJA YCTAHOBKH TEPMOIIAP

4q

80
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INPHJ/IO)KEHHE 4
Pexomendyemoe

AJITOPUHTM B NIOANNPOTPAMMA 11JIA PACHETA TEIJIOBOTO H
TEPMOHANPSAXEHHOIO COCTOSSHUA
KIAWHOBHAHOIO ODBPA3ILA

1. AaropdTt™ pacdera TeNJOBOIG H TEPMOHANPAMXKEHHOTO COCTOAHHA KJIHHOBHAHOLO
ofpa3ua IpH HeCTallHOHAPHOM TeIJIOBOM BO3AEHCTBHH NOCTPOeH Ha Oase 3KCHOepH-
MEHTAJIbHOro ONpeliefleHlusa TPAHWYHEIX YCJI0BHH TelliooOMeHa 1-ro poja M 4YHCJeH-
HOlO pelleHHs 3ajay TENJOUPOBOAHOCTH H TEPMOYNDYFCCTH AAS1 CPENHEro no BLICOTE
ceyeHuda obOpasia

2 Jas pemeHuss 3ajayd dHCJEHHBIMH MertoaaMH H obecneyenuss TpebyeMoi
TOTHOCTH pacyera peKOMEHAyeTCH HepaBHOMVEpHOe pa30dHenune ceueHusa obpasua Ha
OJ0k# TakuM ofbpasoM, uToOm pasMmep 6J0k0B B 00/1aCTH MAaKCHMAJbHLIX T'pPajHeH-
TOB TeMIepaType, T € B 06JacTH KpoMku oOpasiia, OHJ JAOCTAaTOYHO MaJl

[Ipumep pa3GHeHHs] KJIHHOBHAHOro ob6pasia Ha OJ0KH npHBeaeH Ha 4YepT. 8.

CxeMa 4NeHEeHHA CeUYCHHN KJIHHOBHAHOro o0pasna Ha OJAOKH

Yeprt. 8

I'panunm 6J0K0B 00pasyioTcss pPaBHOMEPHO HaHECeHHBIMH JIYYaMH KJAHHA H
HepaBHOMEPHO pachpeAesJeHHBIMH AYyraMH OKPYXHOCTH paiHyca Q, Paauyc rpanuum
nepBoro OJIOKa ONpeleliIiIOT H3 YCJOBHA paBeHCcTBa nJjomaiu F, U Fo T, K. 3aKpyr-
JIeHHe XDOMKH BaMeHseTcs 3KBHBAJEHTHHIMH IO NJOWAAH 3JeMEHTAMH TPHHATOMR
$opMH H olpeneasiercd 00 dopmyJe

"9 clg 99—
P1:RV e :/ n“"ll :

rae R — paauyc 3aKpyrJeHusi KpovMKH obpas3ua;
¢ — YroJl pacrBopa KJHHOBHAHOIO oOpasua B paluaHax
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Pagnycel rpanuiy 640KOB BHOHUPAIOT H3 COOOpaKeHHA YIPOUISHHUA pelleHHA
3ajavyyd Tel/JIONPOBOLHOCTH H BBIUHCAAIOT IO dopMmyae

p=0p,_1°4,

1
1L\ /
P1

rae d--( ) — KO (PHIHEHT, ONpeAeNAILHH ar ceTKH N0 Xopje,

L — anauHa Xxopiabsl KJHHOBHIAHOro o6pasua (uau [ (yepr 1) B
caydyae o6pasla ¢ INpopesbio),
[ — yucyio OAOKOB [0 JJiMHe XOpAwm of0pasua (Bulfupaercs upo-
H3BOJILHO)
3 I'pannuHele YyCJAOBHA TelsooO6MeHa IepBOro pojaa 3ajalTcd B BUae 3Haye-
HU TeMIIepATYPHl B UEeHTpax TaXKecTH (I T ) TpaHUYHEIX OJIOKOB U HHTEPIOJH-
pyloTcss rpadUyecKHM MHJAM AHAJNUTHYECKHM MeTOAaMH Ha OCHOBAHHMH De3yJbTaTopl

H3MePeHHUsT TeMIepaTyphl IOBepxHOCTH o0pasia B penepHeXx Toukax Paauyce 4 T,
FpaHHUYHBIX OJIOKOB BBIUHCAAIOT MO dopmye

Py =20, (d*—1)/3 (d°—1).

4 Jlas onpegeseHusi TEMIePATYPHBIX MOJed 10 CEUYEeHUI KJAHHOBHAHOrO 06pas-
1a P CHMMETPHYHOM OTHOCHTEJbHO OOKOBLIX DpPaHeH TenjgoobMeHe ¢ BHelIHeH
Cpelod MOXKeT ObITb HCIOJIb30BAHO pellleHHe HeJHHEeHHOro ypaBHEHHA HeCcTauuo-

HapHOM TENJIONPOBOAHOCTH B KOHEUHO PA3HOCTHOM MOCTAHOBKE, OCHOBaHHOe Ha Me-
TO ¢ 2JEeMEHTAPHBIX TENJOBLEIX 6aJlaHCOB

I/ rpaHHYHBIX VCJAOBHH 1-r0 poAa OHO MOXKeT ObiTh 34llHCaHO B BHIE

I .
. F. Top, 2Ty T, )T L (Thy, B Thpyy, )
k A

= ’
y L

1
—— 42 ZH(B+1) Zy
0

rae Ton 1 — TeMIepaTtypa k£, t-ro 6JOKa B HayaJbHblE MOMEHT Bpe-
MEeHH 7,
T, , — temneparypa k, t-ro 6Ji0Ka B MOVeHT BpeveHH [+ 08f,
Thit, 121 — TEMIEPATYpa CMExXHBIX OJOKOB B MOMEHT  BpEMeHWH

{4061,
3d o (d4-1) 3k (d—1) (d'—1)
‘{:—'—_ - M ZK_ T ——
4K (d*—1) 29 (d3—1)

OTHOLIEHHEe pa3Mepa TpPaHHUB TenaoobGMeHa  CMEeXHBIX
OJIOKOB K PaCCTOSNHUIO MEXAY HX HEHTPaMu TSKECTH B
HanpaBJeHHU MO ¢ H B, COOTBETCTBEHHO,

K —uuciao 640K0B HO YyIIY IOJCBHHB  ceueHuss o06pasua
(BeIGupaeTca MPOU3IBOJIBHO),
Fo=dla, ; [F), ;— xpurepuii ®ypbe,

Fr =pi'¢ (d?—1)/4 K— niomapp R,i-ro 6J0Ka,

8{ — uHTepBaa BpeMeHH,
ay . —KO3dpHUHEHT TEMIepPaTyponpoBOAHOCTH £, (-ro0  0JIOKa.

YuuThiBASS CHMMETPHUYHOCTb CeYeHHs KJAHHOBHAHOro o6pasia, pacuer pacupe-
ACJeHUHA TeMIepaTyp NPOBOAHUTCH AJAS OAHOH NOJIOBHHH CeueHHsI YCJIOBHE OTCYTCT-
BUS1 TelJaoof0MeHa [0 OCH CHMMETDHH cedeHHsi 3ajaercad KosdduuueHTOM B, KOTO-
DLl NPHUDPABHHBAETCS HYJIO AJd OJ0KOB, TMDAHUYHEIX C OCbI0 CHMMETDHH, H IIpH-
paBHHBaeTCd €JUHHUIE IJs OCTaJbHBIX OJOKOB



N'OCT 9.910—88 C. 17

Peliesne ypaBHeHHs TeNJONDPOBOJAHOCTH, HANpUMep, HTEPALUOHHBEIM MeTOAOM
NO3BOJAET MOJYYUIbL HCKOMOE pachnpefelieHue TeMmOepaTypbl TO CedeHUKD oOpasla
JJI 3aJ4aHHBIX MOMEHTOB BpeMeHH.

5. Ha ocHoBaHMHM mnoayueHHOro mo 1n. 4 pacupefeNeHHs TeMNeparyp ToO ceye-
HH0 oOpaslla pPacCUUTHIBAIOT TEPMHYECKHE HANpsXKEHUs AJ8 3a0aHHBIX MOMEHTOB
BPEMEHH,

6. Homuunanbible aedopmanuyd paccyHTHBAOT [0 yPaBHEHHIO TEODHH TepMO-
YIPYrOCTH IMNPH JAONYIUIEHHAX: CHPABEMJHBOCTH CTEPXKHEBOH TEODHH, CUMMETPHUHO-
CTH TeMIePaTypPHOrO INO0JsS OTHOCHUTEJBHO rIpaHed XJXNHOBHAHOro o0pasna, OTCYTCT-
BUSA BHEIIHUX MeXaHHYeCcKUX BO3JAeHCTBHH.

YpaBHeHHe HMeeT BHT

L2 Epy i %, tTh, o

—+

y 1L

Ry T SYE, . F
5 7 R, £ Rk

E‘%nk, Ep iFp o 1%p i h ¢

Mg, ) Tty g I
} 2 I‘ kt £?
E?%, i Ep i Fp,

rae T, i — TeMueparypa k&, i-ro 6J10Ka B MOMeHT BpeMeBnHu !4 061
Ey..— monyae HOHra marepuasa npu tevneparype Ti q;
Ay ; — TEMOEPATYPHLIA KO3 ¢HUIIMeHT AUHeHHOro paclIHpeHua £k, i-ro OJ0Ka.
KoopaHHaTa UEHTPa TAXKecTH &, (-ro 6J0Ka Tg,, B INPUBEJEHHON CHCTE&MEe KOOD-
agaat nO’C (dept. 8) onpepeaserca no dopmyJe
E%sz, Er i Fp, i

SYE, F, . °
P Ry L7 R,

Tl;g,fi:Xk, '

k—0,5 :
riae Xy, =py.g 4COS [-—g— (1— p )} —KOOpJuHata LelTpa TAXKECTH R, [-TO

6J0Ka B KoopanHarax XOY.
7. HoMHHaJbHBHIE TepMHUeCcKHe HAINPSIXEHUd pPACCUHTHIBAIOT MO COOTHOUICHHIO:

S, —Ep %8
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B, HoanPOs PaMMA FAGYLTA (FOHOB2IO 1 TEUMOHAMPAzZ4HOTD
nO0CcTOAHUA KAUKROBUAHOID OBPa3ilA

QIHC L HHE [OAPAMETPOB,

AR = PaflkYC 3AKPYTNEHHR KPOMKH

FI - Yroi pPacTBOPA KjHHA B PPALYGCAX

pL -~ TAudA XpPgi

Ly -~ yuclio BAOXOB 110 XOPUE

Ki - Y4cidy clowos no yllly BJAR apdopHtib CgYEHHA

BT ~ HiurEPBAl BPEMEHH

§mEPHHH MACCHB 3yaYauupg TEMHEPATYPH B HERTPaAX

THﬁECTﬁ BaOK0a B HayagpHuu MOMEHT BPEMEAWY

Gl =~ MacCHB 3HAYEHug TEMDEPATYPyY B LEHTPAX
TAXECTH NOBEPXHOCTHAX sﬂaaoa HA T'PAHY OBPABYA

v1 = 3HAJFHYE TEMOEPATYPH B UEHTPE TAXECTH
yrllogogl'o BAokA HA KHPOMKE MO oCH UHMMMETPHH

g2 - Tu KE Ha 3AAHEM TOPUE

P - MACCHR 3HAYEHHA PARUYCOB UEKTPOB TAXECTH
PlonOB

'l - NBYMEPHHRA MACCOUB 3JHAYEHHR TEMIEPATYPY B
UERTPAX TRKEGTH BADKOB

SI1G~ TO AE HOMHHANRPHHUX TEPMAUYECKHAX HANPAKEHHA

DEF= TOo AE HOMUHAJNILHRX AEVOPMALHH

BHEWHKE ®YHKuuW, AnnPOKCYMUPYRMUE TEMQOFPATYPHY D

3ABHCHMOCTL TENpOoU3UUYECKUX M MEXAVHYLCKHX
KAPAKTEPHCTHA MATEPHAMNA OEPA3YA

FRKTP(T) =~ KOIPPUUHEHT TEMIEPATYPONIPoB0OHOCTH
FATR(T) = HKO9s~HUHEHT TEPMHUECKODPO PACWHPEHHA
FMoO(T) = MoAy/Ab ynPyroCrH

TEKCT ToRnParPAMMN  KLIK

SUBROUT [NE KLIN (F!,AR,DL,DT,11,K1,To,
«G1,01,C02,T1,DEF,S1G,P0)

REALkx4 G1(50),Fy1(58),P0(60),P01(%E),
*T2(6,62),TI\5,06p ).Tz(s Gg),DEk(ﬂ.ﬁa}.
«S1G(6. U@J TET(E.nﬂ) UT(s 650 )

I2=]¢1-1

FIR= Flx3,4416/368

GA=pF 1 R/K1
PCL1(1)=AR*SORT(1+(2%CO0TAN(FIR)=3.1416)/(2%FIR))
DEXP((ALOG( (P (1)+pL)/PC1(1)))/1)

L1z xDuGAx(D*1) /(2% (Da%3=1))

¢H35¢{C 1)x(Dkk2=1) /{4 e{Dxk3"1))
P =2 (Dx3=1)/{3&{Dnkd=i))
F= BxGA%(Dxrpal)
Do 2 1=1,14
IF(I EQ. 1) GO TO 3
Pg1(TJ-P01(1“i)tD
3 PollY=roq(I)«AP



v -3

8

i1

12

13
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F1¢1)=PO1(1)%AF
CONTINUE

00 4 H=1, Kl
Al=FIR~-GA%(Ka,B)
DO 4 1=1,11
PR(K,1)=G61(4)
CONTINUE

DU & i=31,11,18
BO 6 K=2,K$
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To(K,1)=(Cc1«T2(1,1))* (K1 )/ (K1=1)+T2{(1,1)

CONTINUE

Ci=C2

CoNTINUE

DO 7 I=1,11

DC 7 K=1,K1%
TI(K11)=T2(KrI)

CONTINUE
CONT I NJUE

DO & 1=2,18
DO 6 K=2, K}

gi:Fi(I)/(DT*FKTR(TI(K.I)))
=1

T1(K, I)=(A1«Ta (K, 1)+ (T1(K,1+1)+T1(K,1=1))%2]

CONTINUE

DO ¢ 1=2,18

D0 g K=2,K1
DN=1q(K,1)-T2(K,I)
IF(ABS(DNY,LT,.,p21) GO TO §
DO 1pg K=z, K}

Do 184 I=2,18
Te{K,1)=T1(K, 1)

CONTiANUL

GO TO ¢

CONTINUE

S=0

Si=g

ri—9@

tD 11 K=1,K1i

00 11 I=1,11

TETF (3 eFMOD(T1({X,1))
SeD4m3

Bi=Ri +T3*T{ (K, [)«FYTR(T1(K, 1))}
SI=SI+r1(K,1)«CP(K,I1)
QONTNUE

81=Bi/s

S2=81/8

Si=p

S:g

DO 12 K=t , K1

DO 10 iI=1,11
TET(Y,1)=0T(¥,1)=52
Fo=rMOD(Ti{R, 1))y*r1i(1)
RI=51+1 O*TET(K, 1 )xTET(K, 1}

S=S+TIXTL (K, I)*FKTR(T1 (K, I))+TET(K, 1)

CURT - NUE
DD 1:‘1 ﬂzl |5{1
DC 13 I=1,11

w+ZHa (T (K=1,1)4BxT1 (et ,1)))/(A1+24214(B+1)%ZK)

D8~ (K, 1)=81aTET (K, 1)*8/81=F.TREI1(K, 1) )*P1(K,])

S.G v, I)=pDF{K, 1)&FrOD(TL (K, 1))

aCNa1MUE
RETURN
EXD
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HHPHJIO)KEHHE 5
Cnpasouroe

MNPUMEP PACYETA TENJIOBOTIO U TEPMOHANPSA)XEHHOTO
COCTOAHUA KJAUHOBUIHOTIO ODBPA3LA

], Pacuer BBLINOJIHEH AJiS1 KJAHHOBUAHOTO ©f6pasna HU3 CcljlaBd HA HUKEJEBOH
OCHOBE C YyIJIOM pacrBopa @=15", paauycom 3akpyriaedHuss KpoMkd R=0,7 MM 4
anavHon xopabl L=45 wvim O6pa3ely HUCILITHIBAAH HA YCTAHOBKE, I[0O3BOJAIOIIEH
obecliedUTh HHTEHCHBHOCTL TelwiooOMeHa ¢ ko3@duuueHrov  rtemaoobMmeHa 10
3,0 kBt/(M?K) ¥ TeMnepatypo# razosoro noroxka jao 1300°C

2. PexXuv HCONBITAHHH UMHTHPOBAJ YIOBHA paboTwl MaTepHaJa KPOMKH JIO
natkn [T npu 3anycke ocranoBe JlauTesbHOCTH HarpeBa H OXJAXKIEHHA CO-
ctapasan 60 ¢ Tevilepatypa KpoMku ob6pasuna uH3MeHdJach B LHKJIe or 330 10
1000°C. HOns obecneyenns tpebyeMOH MO YCJAOBHAM HCIBITAHHH CKOPOCTH Harpena
KPOMKH 00pasua B IepBbie § ¢ LHKAA IPOU3BOJHICA 3a0poC TeMIEeparyphl raso
soro moroka Ao 1150°C ¢ nocaeayiowmuM cHHXXKEHHeM H BBIAEDKKOH A0 KOHLA MO
Aayunugjga HarpeBa npu (1025-4-5°C) B noayiuHk/je oXJaxIeHHsa TeMmleparypa ra
30BOrO MOTOKa CHHXKaJach a0 250°C Ha 120-# cekyHIe IHKAA.

3, Tepmomnapsl ycraHapJuBaJuch Ha O6OKOBOH MOBEPXHOCTH oOpasua Ha yjaJe-
HUH ot kpoMkH 0,5, 55, 12,5, 25, 35 u 45 MM u Ha THIbHOU uacrh obpasua Pe
3yJbTaThl TEPpMOMEDPHPOBAHMA IMpeJcTaBJeHbl HA 4depT 9 u B T1aba 1 3HadeHue
TeMIepaTypbl IOBEPXHOCTH B pelepHBIX TOoUYKaXx B HA4YaJbHBIH MOMEHT BpPEMEHH
IIMKJa NpHBeaeHo B Tabna 1 ¢ BpeMeHeM u3Mepesus paBHbiM {

Temnepatypa rasoBoro noroka H pelnepHbiX TOYeEK
HAa MNOBEPXHOCTU oOpasua B LHKJE

) 2 A

{

ol L1 | T
0 20 40 60 A7 100 F

1= rasoBf TIOTOK OOBePXHOCTh of6pa3na Ma YAAJISHAE OT KPOMKR
2— 05, 8—-50, 4—26m 5 — 45 uMM

Yeor, 9
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Taoauna 1}

PesyabTaThl TEPMOMETPHPOBAHUSA KAMHOBHAHOro ofpasna
e e —

TeMmneparypa, °C
?};E,T Ha DACCTORHHH OT KPOMKM, MM
penns | lasoBo- - T - ) TriabHOR
B LOUK- { ro mo- YacCTH
Je ‘ TOK a | 3.5 5.b 12,5 25 | 35 45 ob6pa3ia
I
0 250 334 360 408 482 1 496 510 | o010
| 996 494 423 447 504 535 540 537
2 1080 628 o518 487 535 560 568 564
3 1115 720 600 525 50D 582 288 586
4 1125 785 668 560 D74 604 608 606
0 1140 875 772 642 012 635 642 640
S 1150 035 845 715 643 660 670 600
10 1020 045 877 768 674 675 678 676
20 1022 968 935 368 777 765 762 | 762
40 1025 1000 992 964 900 88b 880 | 880
60 1030 1010 1000 908 962 955 948 | 948
62 525 3892 9338 952 035 930 927 930
04 440 800 867 908 918 810 907 308
65 | 418 768 838 890 908 900 897 | 898
66 390 732 810 870 398 890 887 | 888
08 360 675 752 830 378 870 868 | 870
70 340 6356 708 797 852 8H2 852 852
72 318 n98 668 765 830 832 835 835
74 300 56D 635 730 810 814 318 818
76 290 03D 600 702 794 800 303 803
30 270 490 520 647 757 770 778 776

4. Tlpuusito uyucao 6J0KOB 1O AJiHHE XOPAH [=25, no noJIOBHHE YrJaa pacTBO-
pa K==3. Iaa 3TuX 3HayeHHH DaCCUHTaAJH 3HaUYeHHs pajuyca IPAHHULE NEPBOro
6goka 0;—4,8 MM H pPaaHyCOB LEHTPOB TAXKECTH OJOKOB (3HAYEHHE 3JIEMEHTOB
MaccuBa PO, npujaoxkeHue 4) cooTBerTcTBeHHO: 95,96; 6,5; 7,00: 7,74; 8,45: 9,22;
10,07: 10,99; 11,99; 13,09; 14,28; 15,59; 17,01; 18,57, 20,27: 22,12; 24,14; 26,35;
28,75, 31,38, 34,25; 37,28; 40,80; 44,53; 48,60 MM.

0. Temnepatypy OJ0KOB Tgr,; B HadaJbHBIH MOMEHT BpeMeHH (3JIEMEHTOB Mac-
cuBa T, npujoxeHue 4) ONpeleaHJH [IJd TpPpaHHYHBIX OJOKOB MeTOAOM rpaduye-
CKOrO0 HHTePNOJUDPOBAHHA N0 JAAHHHIM TalJ. 1, a AJs BHYTPeHHHX OJIOKOB — HCXOIA
H3 MNPeANOJOXKEeHHs, YTO TIpajHEHT TEMIEpaTyph B NONEPEYHOM HANPABJAEHHH Ce«

qeHHa o6pasina B HavYaJbHbIHK MOMEHT BPEMEHH OTCYTCTBYET, T. €. Ton,.=1To,1,i-
6. TemnepaTtypy L. T. FpaHHYHBIX OJOKOB (3HA4YeHHs 3JIEMEHTOB MaccHBa 71,

NIPpHUJOKEHHE 4) ONpeNeJHJH MeTOZOM rpadHYeCKOro HHTEPIOJHPOBAHHA HA OCHO-
BAHHH JAaHHHIX TabJj. 1.

7. 3Hauedde C1 npunsan paBHbeiM T,;, a C2 HOPpmCBOMJH 3HAYeHHE TeMIeparty-
PHl THUJILHOM 4acTH o6pasua no AaHHuIM TabJa. l.

8. TeMnepatypHbie 3aBHCUMOCTH Ko3dduumeHTa TeMIepaTtypONpPOBOAHOCTH,
TeMOepaTypHoro ko3dduiHeHTa JUHEHHOrO pacluHPeHHsa H MOJYJA YIPYrocTH al-
NPOKCHMHPOBAJH (PYHKUHAMH:

a=0,262+2,8:-10~* T (m2/c) nna T<550°C:

a=0,397-41,9-10"° T (M2/c) ana T 550°C;
a=11,1-10"41,1.10~1° 7.6 (k =1y,
E=1,85-105 (1—4,9-10~7 717y (MIla).
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9. Pesyabrath pacdera HOMHHAJBHHX JedopMmanui ¥ HaNpAXKEHUH N0 MeETO-
JUKe H ImporpaMme, ONHCAHHHIX B IODHJOXEHUH 4, B KPOMKe KJIHHOBHAHOro 0O6pas-
Ia npeacrasjeHol B Taba. 2 um Ha ueprt. 10. PacmpemeneHue TteMIepaTypel H Tep-
MHYEeCKUX HaNpAXeHUH B MOMEHT JEeHCTBHA MAKCHMAJbHEIX TEePMHUYECKHX Hamnps-
KeHHH NnpelcraBaeHo Ha uepr. 11.

10. AMIJIHTYAa HANPAXKEOHUA B LHKJE COCTABAJELT

2 a;—= | —656 | +2456=901 Mlla,
aMmmiauryaa Aedbopmanu — 2e,— | —0,52 | 4+0,16=0,67% .
Tabnuma 2
Bpema, Temmeparypa, Hedopmanusd, HanpsaxeHHe,

C © % MIla
2,0 633 —40,29 —454
4.0 789 —0,48 —600
6,0 q 878 —(,01 — 656
8,0 | 937 —0,b2 629
10,0 047 — 0,45 —532
20,0 069 —0,22 ‘ —2b4
60,0 1025 —10,06 —08
64,0 797 0,09 121
68,0 672 0,15 234
72,0 596 0,15 245
80,0 489 0,14 240

HaMeneHHe TepMHYECKHMX HanpsiKeHHuM
B KpOMKe o0pasna B UHKAE

PacnpeaeneHue TepMHYECKHX
HaNnpsiKEeHHH 110 OCH CHMMETPHH

obpasla Ha 6-¥ CEeKYHAE IMKJa

SMin
200 : — e m -+

0 . | N

| 20 40 64/ *c 7 20 30 40 L.mH
200 § | \
400
6001\, _
Uepr. 10 Yepr. 11
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ITPHJIO)KEAHE 6
Pexomendyemoe

NPOTOKOJ Ne

perHCcTpalHy JJHHBLI TPEIHH NPH HCOBITAHHH 00pa3la HA TEPMOYCTANdOCTh
(npuoKeHHe K MNPOTOKOJNY HCNBITAaHUA N )

O6pasen: mupp ———————o————, OCHOBHEIE Da3MepPH

Marepuan . ; - - ~

T NOKpHTHS - i —

[IopAAKOBBIH HOMED TDEIHHBl H
FaHTeAb- |COCTO- paccTOsiHHe A0 MapPKHDPOBAHHOIrO
HOCTb | sIHHe ___Topua oGpasua, MM _ IMpu- | r105-
Jlara HCNbiTa- 1o- MeYa- | nuce
HHA B | BepX- | HHe
| suuknax |BoetH | 13 2| 3 (4| B |6 | 7|89 10 11| 12
! | :
e e — = — e — —— e —— - ——— — i —— .

Hsmepenne nposoaua - i

NOoAIIHCDH

Havanbuuk naGopaTopHy

NOJAINHCH
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IHPHJIOJKEHHE 7
PexomenOyemoe

NPOTOKOJ Ne — e

HCnbiTaHH oO0pasila Ha TepMoycTanocTs (NpHIAOXKEHHE
K CBOAHOMY MNPOTOKOAY Ne—)

HaszHaueude HCOLITAHHS

, OCHOBHEIe pa3Mephl N —

Obpaszen: —— .
Marepuan - -— — _THHO TOKPLITHA - -

TepMmooOpaboTka: 1O HaHECEHHA MOKPHITHA— - - _ —

nocJie HaHeCeHHSI IMOKPBITHS _ S - — —

HcnbiTaTenbHad YCTAHOBKA - — : — —_

JLIHTEABHOCTD: e - - — - , TOJIYUUKJA Harpesa, MmoJy-
HUKNA OXJaXJIeHHA - —_— : - — , BHIAEDXKH NDH MaKCHMaabHOR
TeMIepaType —

Temneparypa kpoMmxHu o6pasna (K): markcumanbHas —

MHHUMAJbHAA - ——
Pasmax nanpsizkenna (Mlla) - ——, fedopmanyit (%) —— —
TonauB0 ——— .

ArpeccUBHBIH KOMIOHEHT —e o o _ . - _ - —

KOHUeHTpallus arpecCHBHOI'0 KOMIOHEHTE ———————— . — _

floxazanng cuetryuka (arta # BpeMd):

B Ha4aJi¢ HCHBITAHH ——— e ————e e .

B KOHIUE HCIIKNTAdHHA- —

Uucno npoBelleHHHX LHKIOB A0 00pAa30BaHHA MAKDPOTPEUIHH MJIHHOA —

. I}oxasalmnj C‘IET‘IEKH | Uneno nuknos | EOII.HHCB R para ‘
{Bpemd), mopoii-
B HayaJje B KOHIle JleHHoe 00pa3- CAABIIEro IDHHSB- [IpuMeuanue
CMeHbI CMEHb! ooM 34 CMEHY [Uero ¢MeHy
CMeHY

— — p—
—— il

it —

i gl
— —— —— i — e—l—

HMcnslTaHus NpPOBOAH _ -
OOOMUCH

Havaneiug nabopatopun . — i
EOARNCEH
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ITPHJIO)KEHHE &8

Pexomendyemoe
CBOAHDBIN NPOTOKOJ M ——
[{enb ucrniTanuit _ e o N . ____
Marepuan (Mapka) — , — -
Tun nokpHiTHA - . _
TepMoobpaboTka i
Yc10BHS HCIBITaHUA, - - — —_ - .
JauTesbHOCTE UKAa (c) - — N _
daurenpHocth noJgaynuxaa garpesa (c) - - -
JLIUTECAbHOCTD BHAEPIKKH NMPH MAKCHMAJBHOH Temieparype (c) - —
Pabouasa cpena . . . -
basa ucnblTanuu — .
HMenbiTateabHasd yCTaHOBKA —_
IlpusHak paspylieHus - - - -
Jdara HCILITAHUN:
HA4aJ0 HCOHITAHUHA — _— —-KOHell UCHBITAHHH —~——— — —
Uuc-
vi0)
Mudp Y TON Paanyc Maxcu- Pasmax Pasmax K-
06~ pacr- 3aKpyr- JJmna MaapHad HaMpA- nedop- OB Tipu-
pas- BODA JeHHHA XOpIhbIl, TeMIlE- SKeHHi, Mallui, 10 Meua-
na B rpa- KPOMKH, MM parvpa, MIa o pas- HHe
Zyvcax MM K pVIIe-
HHH
-— _ J

OTBeTCTBEHHBIH 34 HCILITAHWA JNAHHOM

cepHU 00pasLoB - ~
NOOIIHCH

Hauaabuuk jga60paTopuy ——

nOANHCH
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UHPOPMALLUOHHBIE JAAHHDIE

1. PASPABOTAH U BHECEH Akapemueii nayk YkpauHckoun CCP
UCITOJHUTEINU

JI. B. KpaBuyk, n-p rtexu. Hayk; I'. H. TperndueHko, n-p TexH
HavK (pykoroauteab Temhul), P. HU. Kypumar, xana. TexH. Hayk:
I P. CeMeHOB, KaHa. TeXH. HaVK

2. YTBEP)XJIEH U BBEINEH B NEMCTBWUE Ilocranosaenunem lo-

cyrapcreedHoro kKomurera CCCP npo cranpaapram or 19.12.88
Ne 4209

3. Cpox nepBou nposBepku — 1993 r.,
NePUOAKUYHOCTbh MPOBEPKH — 5 JIET

4. Pa3pafoTaH ¢ HCHOJb30BAHHEM  4BTOPCKOro  CBHJEeTEJbCTBA
Ne 1173256

5. BBEJLEH BIEPBBIE

6. CCBIJIOYHbIE HOPMATHBHO-TEXHHUYECKHUE JOKYMEH-
T bl

Oo0o3uauenne HTH, ga xoTtopbifi Homep myHEKTa,
JadaHa CCLhIJKA [IPHJAOKECHHHA
F'OCT 121 003—83 6 2
'OCT 12 1 0605—88 b 2
rocT 122 003—74 61
[OCT 25502—79 54, 55
T'OCT 25 505—R85 BBeneuue
[OCT 2789—73 26
I'OCT 3044-——-84 37
FOCT 23207—78 Bre1enue
tOCT 26347—82 27, IpUAOKEHHE 2
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Texnudeckul pepaxrop JI. A. Huxuruna
Koppekrop A. JI. Baasikosa
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