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CAMERA FOR TEST SPECIMENS IN STEEL IN
CORROSIVE MEDIUM OF HIGH TEMPERATURE AND PRESSURE

Abstract. The article the original design developed and manufactured test equipment is presented. A metho-
dology for experimental testing of steels at static and low-cycle loading in corrosive environment of high temperature
and pressure is proposed.

The determination of the actual characteristics of the steels used for the manufacture of high load bearing
elements of the equipment of power plants, on the material which both are static and repeated-static low-frequency
stress and corrosive environment with high temperature and pressure, is a complex and multifactorial problem.

The design of a chamber intended for tests in corrosive environment with a temperature of 350 °C and pressure
to 15 MPa. The most difficult task of measurement and control of strain of the specimen in the corrosive environ-
ment with high temperature and pressure in a closed chamber with the use of a special strainmeter and inductive
strain sensor are solved.

The device is developed and the methodology is worked out of creation of the calibration schedule establishing
dependence between true strain of examinees of specimens and indications of the measuring device of the machine.

The experimental calibration schedule which has shown existence of strict linear dependence between
indications of the measuring device and strain of the examinee of a specimen is received.

Keywords: chamber high-pressure, methodology, corrosive environment, strainmeter, power installation,
strength, longevity.
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KAMEPA JIJISI UCIIBITAHUM OBPA3IIOB CTAJIA B
KOPPO3HMOHHOM CPEJE BLICOKOM TEMIIEPATYPBI U IABJIEHUSA

AnHOTanusi. B crarbe nmpuBOAUTCS OpUTHHAIBHAS KOHCTPYKIMS pa3paO0TaHHOTO M M3TOTOBJIEHHOI'O MCIIBITa-
TeJIbHOTO 00OopynoBanus. [IpearaeTcsi MeToIMKa IPOBEACHHS 3KCIIEPHMEHTAIBHBIX UCIBITAHUH 00pa3loB cTajen
Ha CTaTMYECKOE U MAJIOLMKIIOBOE HArpy>KEHUE B KOPPO3MOHHO-aKTUBHOM Cpesie BEICOKOW TEMIIEPATyphl U JaBJICHHUS.

Omnpenenenne HaKTHUECKUX XaPAKTEPUCTUK CTAJICH, IPUMEHSIEMBIX IJIsI U3TOTOBIICHHS HECYIIINX BHICOKOHATPY-
JKEHHBIX 3JIEMEHTOB 000pYIOBAaHMS SHEPIETHIECKUX YCTaHOBOK, HA MaTepHal KOTOPHIX OJHOBPEMEHHO JEHCTBYIOT
CTaTUYECKHE M NOBTOPHO-CTATUUECKUE HU3KOYACTOTHBIE HANIPSDKEHUS, U KOPPO3HMOHHO-aKTUBHBIE CPEZlbl C BHICOKOU
TeMIepaTypoil U JaBICHUEM, SBIISETCS CI0KHOM M MHOTO(AKTOPHOI 3a1aueii.

IIpuBoauTCS KOHCTPYKLUSI KaMephl, IpeJHa3HaueHHas I [IPOBEIEHUS UCIBITAHUM B KOPPO3UOHHOM Cpelie C
temneparypoit 350 °C u nasnenuem 10 15 MIla. Pemena camas TpyaHas 3agada U3MEPEHHS M KOHTPOJIs aedop-
Manuu o0pasia, HaxoJIILEerocs B KOPPO3MOHHOW Cpele C BBICOKOW TEeMIepaTypoid M JaBIEHHEM B 3aMKHYTOW
Kamepe ¢ CHOJIb30BaHUEM CO3JJaHHOTO CIIEIUAIBHOTO JeopMoMeTpa 1 MHIYKTUBHOTO JaT4YrKa JeopMalvu.




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Pa3paboTtano mpucrnocoOiieHre u OTpadOTaHa METOIWKA MOCTPOSHHS TapHPOBOYHOTO TpaduKa, yCTaHABIH-
BAIOILETO 3aBHCHMOCTh MEXIy MCTUHHOM Nedopmanmeil NCTIBITyeMbIX 00paslioB W MOKa3aHMWSAIMH W3MEPUTEIEHOTO
mpubopa MaIIuHBL

[TosryueH 3KcTiepUMEHTATIBHBIN TapUPOBAHHBIN TpaduK, KOTOPHIN MOKa3al HAJIHMYHE CTPOTOi TMHEWHOW 3aBH-
CHUMOCTH MEXy NMOKa3aHUsIMU H3MEPUTEIHHOTO pubdopa u 1eopManreil ucrelryeMoro oopasua.

KaroueBble cjioBa: Kkamepa BBHICOKOTO JABJICHHS, METOJUKA, KOPPO3HOHHAs cpena, AehopMoMeTp, SHEPreTH-
4yecKkasi yCTaHOBKA, IOPOYHOCTb, JIOJTOBEYHOCTb.

BBenenune. DKCIepUMEHTAIBHOE MCCIEIOBAHNE MEXaHUUYECKUX CBOWCTB CTalel M OMpeneleHUE UX
MPOYHOCTHBIX U IUIACTHYECKHUX XapaKTePUCTHK B YCIOBHUSAX OKPYXKAIOIIEH Cpeabl, COOTBETCTBYIOIIEH
9KCIUTyaTallUOHHBIM YCJIOBHUSAM PaOOThl 3HEPreTUYECKUX YCTAaHOBOK, SBIISIETCS CIOXKHOM Kak B METOIU-
YecKOM, TaK U B TEXHHYECKOM IUIaHe 3a/1adeil. B sHepreTudyeckux yCcTaHOBKax, T€HEPUPYIOUINX TEJIO U
3IIEKTPUYECTBO, MapaMeTphl PadOUYMX Cpell UMEIOT BHICOKYIO TeMIepaTypy H Aasienue. [Ipu 3Tom Hecy-
V€ YIEMEHTHI TAKUX YCTAHOBOK MOABEPratOTCs BO3AEHCTBHIO, KaK BEICOKUX MEXAaHHUYECKUX MEPEMEHHBIX
MaJIOLMKJIOBBIX HANpsDKEHUH, TaK M BBICOKOTEMIIEPATYPHBIX KOPPO3HMOHHO-aKTUBHBIX pabouux cper,
CHIDKAIOIUX MPOYHOCTh cTanu [1-4]. IlosToMy 1msi Ha3HadyeHHs AOJTOBEYHOCTH INMPH MaJOLUUKIOBOMH
YCTaJIOCTU M AJs pacyera MPOYHOCTH €ro HECYIIUX 3JIEMEHTOB, HEOOXO0AMMO 3HATh 3HaYeHUs (akTHiec-
KHX MPOYHOCTHBIX M INTACTHYECKUX XapaKTEPUCTUK MATEPHUATIOB ITHX HECYHIMX JIEMEHTOB B YCIOBHSIX,
COBIIAIAIONINX C YCIOBUSIMH PabOTHl 000PYIOBaHUS TP SKCILTyaTalHH.

HUccnenoBanus npu SKCIEPUMEHTAIEHOM UCTIBITAHMHA 00pa3loB CTaJM B KOPPO3HOHHBIX Cpelax Co-
IPSOKEHBI PAAOM TEXHUYECKHX TPYIHOCTEH, CBSI3aHHBIX C CO3JaHMEM AJISI HCIIBITYeMOro oOpasla OKpy-
JKaloIIel cpesbl, COOTBETCTBYIOIIEH MapaMeTrpaM IO TeMIeparype W JaBieHuio. K wucmeiTyeMomy
00pasily, HaxoIsAIEeMycsi B KaMepe CO CPeloil ¢ BBICOKOH TeMIepaTypoil W AaBICHUEM, CIOKHO MPUIIO-
JKUTHh Harpy3ky[5-10] HeoOXoaUMON BENWYMHBI, a TAKXKE M3MEPUTh M KOHTPOIHPOBATH 3Ty BEIHUYUHY.
CBs3aHO 3TO C TeM, YTO HArpyXaroLIUH IITOK, BXOIAIIUN B KaMepy CO CPEIOH C BBICOKMM AABIICHUEM,
MMEET YIUIOTHUTENIbHBIE CHCTEMBbI, CO3MAIONINE PA3INMUHYI0 BEIUYUHY CHJIBI TPEHHs, KOTOPYIO CI0KHO
WU3MEPUTH U KOHTPOIUPOBATH B XOJI€ MPOBEICHUS HCTIBITAHNH.

Ooopynosanue. /{11 ocymiecTBieHUs SKCIEPUMEHTAIBHBIX HCCICAOBAaHUN B YKa3aHHBIX CPEIax, B
pabore pazpaboTaHa M W3rOTOBJIECHA Kamepa, MpelcTaBicHHas Ha pucyHke 1. Kamepa cocrout u3 Tosc-
TOCTEHHOT'O CTaJbHOTO Koprmyca 1 ¢ mpOTOUYKOM Mo Hapy>KHOM IMIMHIPHUYECKOH MOBEPXHOCTH, MpeaHA-
3HAUEHHON NIl pa3MEIIeHUs 3JIEKTPUUECKOr0 HarpeBaTENILHOrO 3neMeHTa 4. VchelTyeMblil LIHUIMHIPH-
yeckuil obpaszer] 2 0JHUM KOHIIOM BBHHYHMBAeTCA B pe3p0OBOE THE3/0, BHIMOJIHEHHOE HAa JHE KaMephl, a
BTOPBIM KOHIIOM B3aMMOJEUCTBYET C HArpy KaIOIUM IITOKOM 6, KyJa TaK)ke BBUHUYMBAETCS MPHU ITOMOLIU
Pe3b00BOTr0 COCTUHEHUSL.

Pucynok 1 —

Kamepa mns uctisitanuii 00pasnos cTainu
B KOPPO3UOHHOW BO/IHOM cpene
BBICOKOH TEMITEpaTyphl U TaBICHUS:

1 — xopIyc KaMepsr;

2 — NWIMHIpUIECKUi oOpaser;

3 — kpermieHue neopmMomMeTpa;

4 — 3JeKTpOHarpeBaTesb;

5 — YIIIOTHEHHE HAarpy»KaloIlero MToKa;
6 — Harpy>KaloIuii MTOK;

7 — cepAedHUK JaT4uKa 1e)OpMOMETPa;
8 — MHYKTUBHBIN JaT4uK nedopmarmu
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CusnoBoil HarpyXarIIui IITOK BBOAUTCS B KaMepy IMOCPEICTBOM YIUIOTHHTEIBHBIX YCTPOWCTB 3,
cOoOpaHHBIX W3 pAla KIMHOOOPa3HBIX KOJEI, M3TOTOBICHHBIX W3 (Toporuracta. Mexay BTOPBIMH U
TPETBUMHU PSIaMU YIUIOTHUTENBHBIX KOJEC 00pa3oBaHa JOIMOJHHUTEIbHAS KOMIICHCHUpPYIOLIAs Kamepa,
npeHa3HAYCHHAS JJI1 KOMIICHCAIUK CUIIBI IOPIITHEBOTO 3 dekTa, co3aaroIerocs u3-3a BEICOKOTO JaBiie-
HUS cpenbl B kKamepe. 3Meperne v KOHTPOIb AedopMallii UCIIHITYeMOro 00pasiia OCyIIeCTBISIETCS PU
oMot nedopMoMerpa 3, 3aKperuIsieMoro Ha MWIHHAPUIECKON YaCTH M MPHKUMAaeMOTo Ha ero TIOBepX-
HOCTB TIPH ITOMOIIIY MPYKUHBI. MI3MepUTEeNbHBIC HOXKKH JIe(hOpMOMETpa MPHU MOMOIIY KPOHIITSHHOB U TAT
COCIMHSIOTCS C CepJIeYHHKaMH AaTdyhka nedopManuu 7 Ha ypOBHE WHAYKTHBHBIX HaTYMKOB 8 medop-
MOMETpa, HaXOIIIIUXCS B TePMETHYHOM Kamcyje B BHIE TOHKOCTEHHOW TPYyOBI, M3TOTOBJICHHOW W3
HEMarHUTHOM CTaJIu.

3apaHee NPUTOTOBJIICHHAS KOPPO3MOHHAs Cpela HYKHOTO COCTaBa MpPH MOMOIIM IUTYH)XXEPHOTO
Hacoca BBICOKOTO maBieHus (10 15 MIIa) mogaeTcss oqHOBpEMEHHO B pabodyr0 M KOMIICHCHPYIOIIYIO Ka-
Mephl. McnpiTanue obpasia HaunHAaeTCsI, KOTAa TeMIepaTypa Cpebl JOHIET 10 HEOOXOAMMON BEITMIUHEL.
HacocHast craHnus W cucTeMa PEryJIHpPOBaHUsS JaBICHUS KOPPO3UOHHOH cCpeibl Ha pHUCYHKe | He
MTOKa3aHBI.

Metoauka. V3mepenne nedopManuy HCIBITYEMOTO 00pa3iia OCYIIECTBIISETCS ¢ MTOMOIIBI0 nedop-
MOMeETpa, MOKa3aHHOrO Ha pucyHke 2. JlehopMOMETp COCTOUT M3 KOpIyca S5, U3MEPHUTEIbHBIX HOXEH,
UMEIoNHX (HOPMY JTACTOYKHH XBOCT, B3aMMOCHCTBYIOMIMX C MOBEPXHOCTHIO 00pa3ia 3 u CBA3aHHBIX C
KPOHILITEHHAMU: BEPXHUM 2 U HMKHUM 7. Ha KOHIle KpOHIITEHHOB UMEIOTCS JIYHKH 1, IpeHa3HAYeHHbIE
JUIA IIOABCHIMBAHUS TAT', CBA3aHHBIX C @eppOMaI‘HI/ITHBIMI/I CECpACHYHUKAMM MHAYKTUBHBIX TaTYHUKOB.
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Pucynok 2 — JlepopmomeTp: B CBEpXY:
1 — MecTa MoJBEeLIMBAHNS TAT; 2 — BEPXHUH KPOHIUTEHH; 3 — HCIBITYeMbIi 00pasel;
4 — rubKas IacThHA; 5 — KopIryc feopMomeTpa; 6 — BUHT KPEIUICHUSI IPYKUHBI, 7 — HIKHUH KPOHIUTEHH

JedopmomMerp Ha mOBepXHOCTH O0Opa3lia MJIOTHO MPIKAMAETCS MPH TOMOIIN MPYKUHBI, OXBATHI-
BaroIiel obpaserr, U 3aTAruBacTCs BUHTOM 6. OmHa M3 HOXKEK IeopMOMeTpa CBI3BIBAETCS C €T0 KOPITY-
COM TIpY TTOMOIIY THOKOMN TUTACTHHEI.

Cxema M3MEpPUTEIHLHOIO0 WHAYKTUBHOTO JaTdWKka AeopMaiuy ToKa3aHa Ha pucyHke 3. JlaTuumk
COCTOWT W3 COJICHOW A, BHIITOIHEHHOTO U3 TPpeX 0OMOTOK. B mepBu4HYyI0 00OMOTKY TOJaeTCs HapsKeHUE
10 B ¢ gacroroit 10 x['m. ConeHont HameBaeTCss HA TEPMETUYHYIO KaICyy CHapyXd (BHYTPU KarCyJIbI
pacronokeH (eppPOMarHUTHBIA CEPACYHUK C TIATOW) M (DUKCHUPYETCS B TOJIOKECHUHU, KOTZIa BBIXOIHOE
HamnpsDKEHHE JTaTIuka OyJeT paBHATHCS Hyro. [Ipu mepemenieHnu GpeppOMarHUTHOTO NATINKA U3 CPeJl-
HETO TIOJIOKEHHSI B OJHY WJIH B JAPYTYIO CTOPOHBI, IPOUCXOIUT U3MEHEHHE HAIPSDKEHUS BO BTOPHYHBIX
KaTylIKax, BRINPAMIICHHBIC HAIIPAXKCHUA OT KOTOPBIX COCANHAIOTCA B HpOTHBOHOJ’IO)KHOﬁ TMMOJIAPHOCTH. Ha
BBIXOJIC PE3yJIETUPYIONIEE HAMPSDKCHUE SBISCTCS MPOMOPIHOHAILHON BEIIMYMHE MEPEMEICHUS Cepey-
HUKa, a ee MOJIPHOCTh — HAMPaBJICHUIO TIEPEMENICHNS, TO €CTh BEIMYIHE U HAIIPaBICHUIO ae(opMaIinu
obpasra.
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Pucynok 3 — CxeMa U3MEpUTEIIBHOTO JIaTUYMKa:
1 — beppoMarHUTHBIN CEPACYHHK TATUNKA; 2 — BBIIPSIMHUTEb

Uzmepenne nedopmariu obpasma oCyImIECTBISETCS MO Pa3HOCTU MOKa3aHUM NIByX AAaTUYMKOB, B3aH-
MOJCHUCTBYIOIIMX C KPOHIUTEHHAMH, 3aKPEIUVICHHBIMH K Pa3HbIM H3MEPUTEIILHBIM HOXKKaM naehopmo-
Mmetpa. Hatumku Nel u No2 coeanHsAIOTCA Takke ¢ 0OpaTHON MOJIIPHOCTH IOCIENOBATENIBHO, MPH 3TOM
OyayT BKitoueHbl TymMOaepsl Ty, T4, Ts, a TymOnepsl 7, u 75 OynyT pa3oMkHYyThl. Hanmaznka u peryanpoBka
JataukoB Nel m Ne2 oCymECTBISIOTCS MOAKIIOYEHHEM Ka)KIOTO M3 HUX B OTACIBHOCTH K M3MEPUTEINb-
HOMy mpubopy. Hamanka nartumka Nel 3akimodaercst B MPUBEACHUM B UCXOJHOE COCTOSIHAE €ro TOKa-
3aHUsl, TO €CTh, B HYJIEBOE MOJ0KEHHUE, Koraa OyayT BKItoYeHbl TymMOiepa 1 1 T, pu OTKIIIOUEHHBIX T3,
T4, Ts. llpu Hananke natunka Ne2 OyayT BKIIFOUEHBI TyMOJepsl T3, T4, a OcTaJIbHBIE Oy YT Pa30MKHYTHIMH.

Pe3yabTaTrhl TApHPOBKM. [l KOJMYECTBEHHOHN OLICHKM BENIWYMHBI Aedopmanuu odpasia mnpeasa-
PUTENBHO YCTAHABIMBAETCSA CBS3b MEXIy IOKa3aHUSAMH JedopMOMeTpa W HCTUHHOW Aedopmanueit
o0pasua myTeM HOCTPOeHUs TapupoBoyHOro rpaduka. [locrpoenne TapupoBoyHOro rpaduka ocyuiecTs-
JSIETCS C IPUMEHEHUEM IIPUCIIOCO0ICHHS, TIOKA3aHHOTO HA PUCYHKE 4.

B mpucnocobiienne Ha pUCYHKEe 4 yCTaHaBIMBACTCS Pa3pe3aHHBIM 00pa3ell, COCTOSIUNA U3 NBYX
NMoiayoOpa3lioB TaKoTO K€ JHaMeTpa, YTO U UCHBITYeMBIH o0pasel K KOTOpOMY yCTaHaBIMBAeTCs Je-
¢dbopmomeTp.

TapupoBouHbIl rpadUK CBSA3BIBACT MOKa3aHHs MPUOOpa B MUTUGOILIMAX C OTHOCUTEIBHOH medop-
Mmanued obpasua B npoyenmax Ha 0aze m3mepeHus 20 mm. IIpu pa3muuHBIX 3HAYEHUSX MEpEeMeIIeHHs
BEpXHEH JacTH nmoiayoOpasua, 3a1aBacMOro ¢ IOMOLIbI0 MUKPOMETPHUYECKOTO BHHTA, PABHOTO a0COJIOT-
HOH aedopManuu oOpasna, GUKCHPYIOTCS IMOKa3aHUS HW3MepUTeabHOro mpubopa. IlomydeHHBIH TakuMm
o0pazoM TpaduK 3aBHCHMOCTH TIOKa3aHWi MpuOOpa B MUIUBOIbMAX OT OTHOCHUTEIBHOW IedopMaluu
oOpasua Ha 6a3e 20 MM TIOKa3aH Ha PUCYHKE 5, KOTOPBI HAa3bIBAETCS TAPUPOBOYHBIM I'pauKOM.
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Pucynok 4 — IpucrniocoGienne 1yist TApUPOBKH AehopMoMeTpa:
1 — kpoHmITeHHEL; 2 — nepopmomeTp; 3 — MUKpOMETp; 4 — TATH; 5 — KpBIIIKa KaMephl; 6 — TepMETHYHAs Karcyia

Kak BuagHO M3 3TOrO0 rpaduka, 3aBUCHMOCTh TIOKa3aHUI M3MEPUTEILHOTO TpUOopa OT yIpyroriac-
THYeCcKoW AedopManru obpasia yKIaAbIBaeTCs B MIPSIMYIO JIMHUIO B TIpeiesiaX U3MEPEeHHOH aeopMarii.
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Pucynok 5 — TapupoBouHbIii rpaduk nepopmMomerpa

Hcmonb3yst TapupOBOYHBIH TpauK Ha pUCYHKE 5, KOTOPHIH MOCTPOSH AKCIIEPUMEHTAIBHO C HCTIOIh-
30BaHUEM pPa3pa0OTaHHOTO MPHUCIIOCOOJICHUS, MOYKHO OCYIIECTBUTh M3MEpPEHHUE TeKylei aedopmanuu
oOpasia B X0J1¢ UCTIBITAHUS ITPH MATKOM PEKHUME ITUKINYSCKOTO HAIPY KCHUS, a TAKIKE 3a7aTh aMILIATY Iy
YOPYTOIUIACTHYECKOH ehOopMaIliH MIPH KECTKOM PEKUME UCITBITAHUSI.

3akJl0ueHue.

1. Pa3paboTana W M3rOTOBJICHA KaMepa, MO3BOJISIONIAS MPOBOIUTH HCIBITAHUS OOpAa3IOB CTalei B
pEeXHUME MSTKOTO U KECTKOTO MAJIOIMKIIOBOTO HArpy>KEHHUS B KOPPO3HOHHO-aKTHUBHON Cpelie ¢ BBEICOKOH
TeMIEpaTypoi U JaBICHUEM;

2. W3roroBnenHas KaM€pa TakKKe€ NpuroJgHa s IMPOBCACHUA HUCIIBITAHUI HAa CTAaTUYECKOE pactia-
JKeHHE 00pasloB CTajied B BBICOKOTEMIICPATYpHOW KOPPO3WOHHOM Cpefie C IENbl0 ompeacieHus ¢ak-
TUYECKHX XapaKTePUCTHK MEXaHMUECKUX CBOHCTB MaTepHara,

3. PaspabGoran aedopMoMeTp, MpeaHA3HAYCHHBIN I U3MEpeHUs Tekylield nedopmaiuu odpasiia,
HaxXOJSIETOCs B KaMepe C BBICOKOTEMIIEPATYPHOU CPEloil B pexuMe MITKOTO HATrpy>KEHUs, U JUIs 3aa-
HUS aMILTUTYBI YIIPYTOIDIACTUYECKON ITUKITHYECKON JeOopMAaIiy IPH KECTKOM HarpyKeHHU;




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

4. OrpaboTaHa METOMKA MPOBEACHHS YKCIIEPUMEHTAIBHOTO HCCIICIOBAHHS IPOYHOCTH U JI0JTOBEY-
HOCTH CTaJied Ha MaJOIMKIIOBYIO YCTAIOCTh B CpeJie BEICOKOH TeMIepaTypsl U IaBIICHNS;

5. TlomydeH TapupOBOYHEIN TpaduK, YCTaHABINBAIOMINN B3aUMOCBSI3b MEXKAY aedopManueli oopas-
11a ¥ IOKa3aHUSIMH U3MEPUTEILHOTO H YIIPABISIOIIEro MPHOOPOB, HCIOIB3Y KOTOPBI MOXHO MPOBOIUTD
UCIIBITAHUS. Ha MAJIOIHKIOBYIO YCTAJIOCTh OOpa3lOB CTaleil KaKk B PEeXHUME MSTKOTO, TaK U B PEXKHUME
’KECTKOTO Harpy>KeHUsI.
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KOFAPBI TEMIIEPATYPA MEH KbICBIMJIA TOTBIKTBIPY OPTACBIHJIA
BOJIAT YJT'UIEPAI CBIHAYFA APHAJIFAH KAMEPA

AnHoTanusi. Makanaza »aHa/laH )KacaJlFaH epeKile KYPbUIBIMIBI ChIHAK KOHJBIPFBICHIHBIH HAKTHI YIITiCI MEH
JKOFapFbl TEMIIEpaTypalibl )KOHE KbICHIMIAaFbl TOTBHIKTHIPYIIBI OpTaia O0JaTThIH YIITUIEpiH CTATUKAIBIK XKOHE TOMEHT1
JKUUTIKTEr1 KalTanmaHOanpl afHBIMAIIBl a3[MUKIIB KEPHEYJEp ocepiHe TKPHUOEINiK ChIHAK JKYPTi3yre apHaIbII jKa-
CaJIFaH OMIC KeNTipuIreH. DHepreTUKabIK KOHABIPFBUIAPIBIH KYPBUIBIMBIHIA KOJIAaHYFa apHAIFaH XKOHE YKOFApPFbI
TeMIepaTypa MeH KbICBIMAAFBl TOTHIKTHIPYIITHI OPTAHBIH dCEpiHe YIIBIPANTHIH 9pi TOMEHT1 KHIIIKTET1 KalTaaHOabl
a3IMKIIbI YKOFAPFbI A9pEXKeIer] KepHEYIepMeH KYKTeJeTiH OelIeKTepiH )KacalThiH O0JATTapbIH IIbIHAWBI MeXa-
HHUKaJIbIK KACHETTEePIH aHbIKTAy KypZesl jkoHe ken (akTopra Toyesi macene Ooibil Tabbutanbl. TemmepaTypachl
350°C skoHe KbIChIMBI 15 MIIa TOTHIKTHIPYILIBI OpPTaAa TOHKPHUOENIK ChIHAKTAP XKYPri3yre apHalfaH KaMepaHbIH
KYPBUIBIMBI KenTipinreH. Ty#HbIKTanFan KaMepaHblH IIHIET] )KOFapFbl TEMIIEPATYPaarbl )KOHE KbICHIMIAFbI OpTajia
OpHAaJIaCKaH ChIHAJIATHIH YJTiHIH Ae()OpMaLUsIChIH OJIIEeHTIH qepopMOMETp MEH MHAYKTUBTI Ce3iMTal JaT4MK XKa-
caJIFaH JKOHE OHbI KOJJIaHy apKbUIbl OHBIH JIeOpMalMsICHIH OJIIIeyre JKoHe OakpulayFa apHaJFaH Kyplell Macene
mIemriared. MamvHaHbIH eJIIerinl TpHOOPBIHBIH KOPCeTyl MEH YJTiHIH IIbIHAWEI 1e(OpMaIMsACH apachIHIarbl Oaii-
JIAHBICTBI OPHATATBIH TAPUPJICHIeH rpaduKTi KYpyFa apHaIFaH apHaiibl caiiMaH oinan TaObLIFaH 9pi HAKTBI HYCKACHI
JKacaliFaH oHE OHBI KOJJIaHY apKbUIBl TapupiieHreH TpaduKTi Kypy omici acamraH. OChl TOCIIMEH KYPBUTFaH TOXK-
pUOEITIK TapupIIeHTeH TpadK CHIHANATHIH YATIHIH IIBHANE JeQOopMaIUsaCchl MEH OJIIIETII TPUOOPABIH KepceTyepi
apacklH/A TY3Y CBI3BIKTHI OailylaHbIC GapbIH KOPCETKEH.

Tipex ce3aep: >korapbl KbICHIM KaMepachl, 9MiC, TOTBIFY OpTachl, Ae(OPMOMETpP, YHEPreTHKAIBIK JKaOIbIK,
aKayJbIK, Y3aK YaKbIT )KYMBIC iCTey.
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