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Hacrostuit  craHmapr pacnpocTpaHsieTcs: Ha GyTalMeHOBbIE CTEPEOPETYIISIpHbIE CHHTETUYECKME Ka-
YIYKH M YCTAaHABJIMBAET METOH ONPENEICHUS CIIOCOOHOCTH K KPUCTAUIASALIVH.

CyliHocTs METOIA 3aKITI0YAeTCs B ONPEeICcHMM KUHETHKY KPUCTAJUIM3ALMY IPY TeMITEpaType MUHYC
30 °C, ocymiecTBIsIEMOM JWIATOMETPUYECKUM METOIOM, OCHOBaHHEIM Ha CBOMCTBE TIOJIMEPOB U3MEHATD

IUIOTHOCTD ITpY 0OPA30BaHUH KPUCTALTHYECKOIL (asbL.

1. AIIITAPATYPA, MATEPHAJIBI 1 PEAKTHUBBI

1.1. Jg onpeaeneHHs CliocOGHOCTH K KPUCTA/UTH3ALIMH IPHMEHSTIOT: KPH-
ocrar Joboro Tvma, obecrieyuBaronil temreparypy mumHyc (30,010,2) °C;

OUIATOMETp ¢ pabouuM obbeMoM 3—4 cM3;

TpYOKYy XanmWwUBIpHYIO, BHYTPEHHMM JWaMeTpoM NpuOIN3HTENEHO
1 MM, wmaHoi# 700 MM, MpHCOEMMHEHHYIO Ha NUMde K pe3epByapy JUIaTO-
metpa (gept. 1);

Hacoc ¢opBaKyyMHBIH JIOGOro THIIA;

CIMPT 3TIIOBbI Texumaeckuit no T'OCT 17299—78, noakpaieHHbIH
YepHWIaMH Jioboro mBera (paboyas XWIKOCTB);

Bechl JiaGoparopasie mo NT'OCT 24104—88.

(Mzmenennan pegaxung, Aam. Ne 1).

2. TIOATOTOBKA K UCITBITAHMIO

B pe3epByap nIpeaBapUTeIbHO B3BEILIEHHOTO C IIOTPELIHOCTHIO He Gonee
0,0002 r punaroMeTpa IUIOTHO YKIANBIBAIOT HEGOMBIIAMY KYCOYKAMU Kay-
YyK, B3ATbIii OT OOBEAMHEHHOM HpOOBI, IPUrOTOBIEHHOK mHo . 4.3
TOCT 27109—86, 4 CHOBa B3BEIUMBAIOT C TOW X€ MOrPELHOCTHIO.

IomivMep nomkeH OBITH 6¢3 1Op, IPY KMX HAMYMH Kay4yK TPEIBapHTEbHO
npeccyot nof gasneruem 100—150 kre/cm? B moryrokepHoit dopme rpu (100+5) °C
B Te9eHue 20 MUH, 1T0CJIe 9ero, He CHIMAs JAaRICHHs, OXIAXAAIOT A0 KOMHATHOI
TeMITepaTypbl. B 3amoNHeHHsIi pe3epByap BCTABISIOT KAIWUISIPHYIO TPYOKY,
uumd Koropoil cMasaH BakyyMHoOM cMmaskod (Tuma Pamaas). g Tpy6xu
CIEyeT XOpOLIO IPUTEPETs K Pe3epByapy MAIATOMETpa, IOC/E 3100 pe3epByap
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1 — BepxHsisl pacUIMpeHHas 4acTb

KanwusipHo#t TpyOKu; 2 — Kartwi-

nsipHast TpybKa; 3 — pesepByap Iy
JnaToMeTpa; 4 — OTPOCTKH

Yepr. 1

U KaWUBIPHYIO TpYOKy HaneXHO COGNUHSIOT BMECTE, MCIIOIB3Ys OTPOCTKM, MMEIOIMECH BHM3Y pesepByapa
Y HA KOHLE KAIMWUIAPHOW TPyOku. JlwnartoMeTp ¢ KamwumpHON TpyOKoit (6 — st SKCrpecc-MeTona).

H3nanne odunuansnoe
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3arioNHeHNe AWIATOMeTpa paboueil XKUAKOCTBIO MOXET OCYIUECTBISATLCS ABYMS CIIOCOGaMH:

a) DWIATOMETP BAKYYMHPYIOT B TedeHne 10—15 MuH npu moMolny GopBaKyyMHOIO Hacoca, IOcIe
3TOrO MOJ BAKYyMOM BBOZSAT B HETO paGodyio KMAKOCTb.

CxeMa ycTpo¥cTBa IS 3alOJIHEHMS JMIaToMeTpa pabodeil XUIKOCThIO MPeACTaBIeHa Ha 9epT. 2;

Cxema yCTpoiCTRA VIS 3aUOJHEHHA MAIATOMETPA paGoueil KHIKOCTHIO
J

P

1 — Hacoc ¢opBaKyyMHHI; 2 — TpYOKH pe3sHMHOBHIE; 3 — MPoGKa
pesuHoBast; 4 — KIOBeTa ¢ paboueit XHAKOCTHIO; S — AWIATOMETD

Yepr. 2

6) s dKCIpecc-MeTola MCIOB3YIOT AwiaToMerp (depT. 16), KOHCTPYKIMS KOTOPOro MO3BOJSET
VCKITIOYHUTh BAKyyMUPOBaHHE.

B 3TOM Ciryyae AWJIATOMETP 3alIONHSIOT CIICHYIONIHM OBpasoM:

pe3epByap OWIATOMETpa C MCIBLITYEMbIM MOJMMEPOM JO KPaeB 3aNojHSIOT paGoueil XKUIKOCTHIO.
KanuuispHyio TpyoKy OCTOPOXHO BCTABISIOT CBEPXY, MPH STOM XUIKOCTH MOTHUMAETCS 10 KAMWUIADY.
B pacmmupeHHYI0 BEpXHIOW YacTh KAIMUIAPHON TPYOKH AOJMBAIOT PaGoyylio XMUAKOCTb, NOCIE 3TOro
pesepByap OWIaTOMeTpa HarpeBaloT Ha BoAAHo GaHe OO TeX MoOp, MOKa XWAKOCTh B Kanwusipe He
COCAMHUTCSA C XUIKOCTBIO, HaXosllecs B BepXHeil YacTH Kamwuiipa.

ITepen HayaOM OIBITA 3aIIONHEHHBIH JOOBIM CITOCOOOM JUIaToMeTp mporpeBalioT Ipd (50—55) °C
B TeyeHre 30 MHH UiA MOJIHOTO MCKITIOUEHHS KPHCTAJUTHYecKoU ¢assl B o6pasne.

1t otcuera ypoBHs paboyeil XUIKOCTH Ha KAMWUIAPHOI TpyOKe 3aKpeIUISioT NOABIKHYIO JIMHEHKY
umuHol 30 cM ¢ IieHo# AeneHua 1 MM.

(Aamenennas penakmua, Ham. Ne 1).

3. HPOBEJEHME HCIIBITAHUA

3.1. JwraToMeTp ITOMENIAOT B pabovyio KaMepy KPHOCTara, B KOTOPOM IIPEABApUTENbHO YCTAHAB-
nuBaloT Temrepatypy Muayc (30,010,2) °C u BRIepXuUBAIOT IIPU 3TO# TeMITepaType B TeueHue 5—10 mMuH.
IMonsuxHyo JMHENKy IlepeMellaloT BIOJb KANWDIIpA JO COBMEILEHUS HYJIEBOTO JENCHWS C YPOBHEM
XKVAKOCTH B Kamwuisgpe. B xone npolecca KpUCTAIUIM3AaIMA YPOBEHP XWAKOCTH NoOHMxaercs. Yepes
kaxmaele 10 MM M3MEHEHM YPOBHS 3aIMCHIBAIOT BpEMA OT Havasa HyJIeBOIo OTCYeTa YPOBHS B MHHYTaX M
€r0 TIOJIOXEHUE B MIUTUMETpax O TeX IOop, T0Ka YPOBEHb HE NEpecTaAHET M3MEHATHCS.

(Mamenennas pepakmus, Hsm. Ne 1),

4. OBPABOTKA PE3VJIbTATOB

4.1. OtrHolIeHNe YMEHbILIEHUS YAENIbHOIO o0beMa (AV), MPOUCXOASAIIEro B KAYyIyKaxX 3a CYET KpHUC-
TaUIM3aIlMKM, K MepBOHAYaIbHOMY o0beMy (V) mpH JaHHOH TeMmepaType B NMPOLEHTAX BLIYHMCILIIOT IO
dopmyne

AV _m-d?.p-Ah-100
4m[l - PO -1)]°

e d — quaMeTp Kanwuisipa, MM;
p — IUIOTHOCTb 06paslia mpy KOMHATHO! TeMmepaType, paBHas s Kayayka CKIT 0,91 r/cm3;
A h — v3MeHeHHe BBICOTH! CTON06a XUAKOCTH B KaIWULIPE, MM;
m — Macca IoJIMMepa, T;
B — TeMnepaTypHsbIii X03(duieHT 00BEMHOIO paciMpenus obpasua wist kaydyka CKII, paBHBi
63610—4 TPaJl—l;
t,; — TeMIiepatypa, IIpH Koropoii nposogsat omslT (MuHYyC 30 °C).
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AV
OrtxiaapIBast BEIMHCICHHBIE 3HAYSHUS 7 B IPOLICHTAX TI0 OCH OPZMHAT W BPEMS OT HAYaJa HY/IEBOro
OTCYETa YPOBHS B MHMH IO OcH abciuce, MoMyyaeM KPHBYIO, OOIIMIE BU KOTOPO# NpHBEIEH HA YepT. 3.

AV/N%

Hl2
AV

tiz

1, Mun

Yepr. 3

CnocoGHOCTE MOTMMEPOB K KPHCTALUIM3ALMH XapaKTepu3yeTcs TpeMst BeIMYMHAMM: MaKCHMAaJIBHOMN
ckopocThio (V) B MpolleHTax/4ac, nojynepuonom (t !/, ) B MuHyTax M riy6usHolt kpuctawmsauuu (H) B
MPOLICHTAX.

MaxkcumanbHas CKOPOCTh KPUCTALIM3ALUHN ONpenenseTcs Kak tgo HAKIOHA KacaTeNbHON B TOUKE
neperu6a KpuBoii a (4ept. 3). OTpe30K BpeMeHH, HEOOXOAMMBIH IS JOCTHXEHIA MAKCHMAIBbHON CKOPOCTH
KPUCTALIM3ALMM, ¢ '/, COOTBETCTBYET BPEMEHHM IIONYIEPUOJA KPUCTA/UTH3ALMU KaydyKa IpH NaHHON
TeMIepaType.

3a mIyOMHY KPUCTA/UM3ALKMK NMPUHMMAIOT YABOGHHOE 3HAYeHHE W3MeHeHUS o0beMa K MOMEHTY
JOCTHXEHHUST MAaKCUMAIbHOM CKOPOCTH KPHCTALTU3ALUH.
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ITIPHIOXEHHE

IPUHIINIINATTBHASL CXEMA KPUOCTATA, TIPUMEHAEMASA JJIA OIIPEAEJIEHNS CIHIOCOBHOCTH
KAVYVKA K KPUCTAJLUTA3AIIHA

Jna onpeneneHys crocoSHOCTH KaydyKa K KpHCTAUTH3alMK PeKOMEHIYETCS MCII0/Ib30BaTh HU3KOTEMIIEPATyp-
HBIIl KPHOCTAT NMOJTyaBTOMATH4YECKOTO NeHCTBH, TTO3BONAIONINIA BECTH JTUTENbHbIE IUIaTOMETPHYECKHE H3MEPEHHA
OITHOBPEMEHHO WISl ACCSATH 00pa3LIOB IOJTMMEPOB.

Temmneparypa B paboueit Kamepe KpHocTaTa peryadpyeTcs ¢ NOrpelHOCToIO 10,2 °C 8 npeaenax ot MuHyc 60 g0
nitoc 20 °C.

Ha yepTexe npeAcTaBiIeHbl 001ast ¥ 3JIEKTPUYECKas CXEMBI YCTaHOBKH JUIA OTIpeJeNe st CIIOCOGHOCTH KaydyKa
K KpUCTAUIA3AUH.

YcTaHoBKa COCTOMT U3 TPeX OCHOBHBIX WacTeil: paGoyeit KamMephl I, BCIIOMOTaTebHOTO cocyna /4 M XONIowib-
HHKa /1
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IMpuHuMn peficTBrsa npubopa clemyloNIMil: STWIOBHI CIMPT, OXJIAXHCHHHI B XONOAWILHMKE NIPH ITOMOIIM
Hacoca /3, Haxofd1uerocs Bo BCIIOMOTATE/IBHOM COCY/IE, TIEpErOHsIeTCsA B pabouyio KaMepy KpHOCTaTa, Iie IToMenaloTcs
pesepByaphl JUIATOMETPOB, 3allOIHEHHbIC HCCleAyeMbIM BellecTBOM. JInnaToMeTphl cHabxeHBl 1KajaMi 4 M yKper-
JieHBl B TIpobKax 7 Ha KPoHILTelHe 6, YCTAHOBIEHHOM Ha CTOMKe &.

Pabouas ¥ BcrioMoraresibHasg XKaMephl NPeACTaBsIoT coboil NMIMHAPHYECKHe cocyabl JIpioapa BMECTHMOCTHIO
oxono 3 am3 xaxmeit. Paboyas xamepa 3aKpHIBaeTCA TEKCTONUTOBOM NPOOKO#, B KOTOPYIO BMOHTHPOBaHA MEMIAIKA
15, cnyxamas il BhIpaBHUBAaHMA TeMIieparypsl. B mpobke mMeercs TpMHAAUATL OTBEPCTHI; M3 HUX AECATH UL
IUTIATOMETPOB J, Ba VIS KOHTAKTHOIO 2 H KOHTPOJLHOrO 3 TEPMOMETPOB M OJHO 1A cHdoHa 0.

BcnioMorarenbHBIi COCYA TAKXE 3aKPHIT TEKCTOJIMTOBOM NPoOKOit, Ha KOTOPOH 3aKpeIUIeH LEHTPOBEXHEIA HacoC
13. XonomnLHAKOM 1pHOopa CIYXMT TEIUIOM30IMPOBAHHEI MEIHEIH COCY BMECTUMOCTHIO 6 JI, BHYTPH KOTOPOTO
NnoMellieH MeJHHH 3MeeBHK. B XONOMUILHMK, NPMMEPHO HAa OAHY TPETh 3allOJIHEHHHIM CIMPTOM, 3arpyXaercs
W3MeJbYCHHAsA TBepIas YIVIeKUCIIOTa B KOJIMYECTBe 3—4 KT, KOTOpasA XOpOLIO CMadupaeTcs cmupToM. Takoro 3amaca
YTJIEKMCIIOTE IOCTATOMHO Ha 8—9 4 HempephiBHOM paGoTh nmpubGopa. PaGoyad M BeroMoraTenbHas KaMepH, a Takke
3MECBMK, 3aMOIHEHAl STHIOBEIM CIIMPTOM.

B Hauane onbiTa KOHTAKTHHIH TEPMOMETp YCTaHABIMBAETCS Ha HYXHYIO TEMIIEparypy, 3aTeM B 3JIEKTPHYECKYIO
HeNb BKIIOYAeTCs MOTOP 9, NpMBOMANIMIA B AelicTBME Hacoc M MewlanKy. CrpT, oxjnakiaeHHbiA B 3MeeBuke 12,
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HAaYMHAaeT IIepeKayMBarbcd B pabouyio xamepy. M36mTOK cnupra B KaMepe I uepe3 chdoH 10 nepenusaercs Bo
BCIIOMOTATeNbHYI0 KaMepy I4. Bo BpeMs 3Toro mpoliecca npu NMOMOIUM MeIIAIKH 15, COGIMHEHHOM ¢ MOTOpoM 9,
MPONCXOOHUT BHIpaBHWBAHUE TEMIIEpaTyphl B pabGodelt xaMmepe.

ITo mocTvXeHUM B KaMepe TPeGyeMoil TeMIIEPaTyphl 31eKTpHYecKas el PA3MBIKAeTCss M C TIOMOIIBIO pejic P
BHIKJIIOYAETCS MOTOP, FiPY 3TOM HACOC ¥ MELIAIKA OCTAHABINBAIOTCS.

Oxnaxaenue paGoyero pesepyapa ot TeMIeparyphl mwioc 20 1o MHHYC 60 °C HPOMCXOANT NPHGIM3UTENEHO 32
15 muH. Pacxon OByoKyucH yriepona He nipeBHiiaeT 9—10 Kr B CyTKY NpH HEMpePHIBHOM 3KCIUTyaTauH ripubopa.

(Asmenennas penaxmus, Mam. Ne 1).
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