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HacTostiimii cTaHAapT pacrnpocTpaHsIeTcs Ha GYyTalMeHOBBIE CTEPEOPETY/ISIPHBIE CHHTETHYECKHUE Ka-
VIYKH ¥ YCTAHABJIMBAET METOI OMPENENeHMS CTIOCOOHOCTH K KPHUCTALTH3ALIVN.

CyIIHOCTh METOMIA 3aKII0YaETCA B ONpeae e HMM KUHETUKY KPUCTAJUTN3ALMA TPU TEMIIepaType MIUHYC
30 °C, ocymecTsisieMoil TUIATOMETPHYECKMM METOJOM, OCHOBaHHBIM Ha CBOMCTBE MOJMMEpPOB M3MEHSTD
TUIOTHOCTD IpH OOPa30BaHUH KPUCTAJLINYECKOi dashl.

1. ATITIAPATYPA, MATEPHAJIBI M PEAKTHBBI

1.1. Jns onpeneneHus criocoOHOCTH K KPUCTA/LTHAAIIN IPHUMEHSTIOT: KpH- 1
ocrar moGoro Tuma, obecrieyuBaONMit Temrieparypy mumnyce (30,0:0,2) °C;

IWIATOMETP € paboyuM o6beMoM 3—4 cM>; '

TpYOKYy KanmWwUBIpHYIO, BHYTPEHHMM JIMAaMETpOM NpHOIU3NTENHHO }
1 My, wiHOH 700 MM, IPHCOEAMHEHHYIO HA LUIM(e K pe3epByapy JUiIaTo- >
meTpa (4epT. 1);

Hacoc GHopBaKYYMHBIH TOOOTO THIIA,

crmpT oTWiIoBbii Texuudeckuii no T'OCT 17299—78, nogkpauieHHbIH
YyepHIWIaMH Joboro 1iBera (pabovast XUAKOCTD);

Becsl laboparopHuie 1o TOCT 24104—88.

(M3menennasn penakous, Wam. Ne 1),
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2. IOATOTOBKA K UCIIBITAHUIO

B pe3epsyap npeaBapyTeIbEHO B3BEILIEHHOTO C ITOIPEITHOCTHIO He Goree
0,0002 r gunaToMeTpa IUIOTHO VKIIAOBIBAIOT HEGOJBIUAMK KYCOYKAMU Kay-
YyK, B3TBHIA OT OOBEAMHEHHOU MpPoOHI, IIPUTOTOBJNEHHOK Mo 1. 4.3
T'OCT 27109—86, u cHOBa B3BEINMBAIOT C TOM Xe€ MOrPEIIHOCTHIO. a i

Hommep nomkeH GBITL Ge3 1Iop, P MX HATMYMH KaydyK MPEIBAPUTENBHO 7 _ pepxmas pacumpeHHas 4acts
npeccyior 1o, JasnerureM 100—150 kre/cM? B wiyrxepHoi dopme rmpr (10045) °C  kanunnsiproit Tpy6ku; 2 — Karmi-
B TedeHHe 20 MUH, IOCIE Yero, He CHUMAs JARIEHUA, OXTAXIAIOT 10 KOMHATHOl /UiPHast Tpy6Ka; 3 — pesepByap m-
TeMIIepaTypbl. B 3ANONHEHHHIN pe3epByap BCTARNSIOT KAMAUIAPHYIO TpyOKy, o oMeTPa; 4 — ompoctiar
g KoTopoil cMazaH BakyyMHoM cMaskoi (Tuma Pamzag). g Tpyoxu Yepr. 1
ClIelyeT XOpOLIO IMPUTEPETh K pe3epByapy MWIATOMETpa, MOCe 3TOTO pe3epByap
U KalWUBIPHYIO TPYOKY HAIEXHO COCHMHSIOT BMECTE, UCITOJB3YS OTPOCTKM, MMEIOLIMECS BHU3Y pe3epByapa
U H4 XOHIE KAMWUBIpHOW TpyOoxu. JlunatoMeTp ¢ KAMWLTAPHOH TpyOKoit (6 — IS BKCIIpecc-MeTona).

H3nanue odumuasbnoe Ilepenedarka Bocnpemena
* Hzdanue (urone 2000 e2.) ¢ Hamenenuem Ne 1, ymeepwcoennsim @ cenmsabpe 1992 e. (HYC 12—92)
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3anomHeHe AwiaToMeTpa pabouel XUAKOCTHIO MOXET OCYIUECTBISATECS JBYMSI CTIOCOO6aMU:

a) DWIATOMETP BaKyyMHpYyIoT B TedeHue 10—15 MuH npu momourd ¢GopBaxyyMHOI'O Hacoca, Iocie
3TOrQ MOJA BaKYyMOM BBOISAT B HEro pabodyio XKHUIKOCTb.

CxeMa ycTpOHCTBa [UIST 3aITOJHEHHUS JHIaToMeTpa pabodell XHMAKOCTBIO TIPEACTABIEHA Ha YEpT. 2;

Cxema ycTpoiicTBa /18 3aU0JIRCHNUA AlaToMeTpa paboueil KHIKOCTBIO

1 — Hacoc dopBakyyMHbIH; 2 — TpyOKM pesrHOBBIE; 3 — npobxa
pe3HHoBad; 4 — KioBera ¢ paboyeil XHAKOCTHIO, 5 — AWIaTOMETD

Yepr. 2

6) s 3Kcmpecc-MeTolla UCIONB3YIOT AWIATOMETp (depT. 16), KOHCTPYKIMA KOTOPOrO NO3BOJSET
VICKJIIOYMTh BAKYyMUPOBAHHME.

B sToM ciryyae JUIATOMETP 3aIIONHSIOT CISTYIOIMM 00pa3oM:

pe3epByap MMIATOMETPAa C MCIIBITYEMBIM TMOJHMEPOM IO KPAaeB 3AIONHSIOT pabodeil XUOKOCTHIO.
KamnuuispHyto TpyOKy OCTOPOXHO BCTABJAIOT CBEPXY, MPH 3TOM XUIKOCTH MOAHUMAETCS 110 KaIIWUIIpY.
B pacrumpeHHYI0 BepXHIOIO YacTh KAMWUIIPHOW TPyOKHM AOMMBAIOT paboyyl0 XUAKOCTh, IIOCJIE 3TOrO
pe3epByap AWIaTOMeTpa HArpeBaioT Ha BOASHOM OaHe IO TeX NOp, MOKa XUIKOCTh B KAalWUISApe He
COCMMHUTCS € XMAKOCTBIO, HAXOASIIeHcs B BepXHEeH 4acT Karuisipa.

ITepen HavamoM OIBITA 3aMOJHEHHBI JIOGEIM CIIOCOO0OM JaunaToMeTp mporpeBatot mpu (50—35) °C
B TedyeHre 30 MEH JUIA TOJIHOTO UCKITIOYEHHUS KpUCTAJUIMYIecKO! a3l B obpasle.

Lt oTcyera ypoBHs paboueil XHIKOCTH Ha KaIMWUIApHO! TpyOKe 3aKpeIUIIioT ITOABIDKHYIO JIMHEUKY
wmuHoit 30 eM ¢ nieHol nenerust 1 M.

(Aamenennaa penakuus, VM. Ne 1).

3. HPOBEAEHME MCIIBITAHUA

3.1. JmwraroMerp MOMEINAIOT B pabouylo KaMepy KPHOCTAaTd, B KOTOPOM IIPEABAPUTEILHO YCTAHAB-
JIUBaoT TeMiepatypy MuHyc (30,040,2) °C u BBIIEpXMBAIOT IIPHA 3TOM TeMriepaType B TedeHne S—10 MuH.
TMonsixHyI0 JUHEHKY NepeMenaloT BIOJNL KAMWDILpa OO COBMEILEHMS! HYJICBOTO NIeJIEHUs] C YPOBHEM
XUAKOCTH B Kamwuigpe. B Xozie mpoliecca KpUCTajIM3allMM YpOBEHb XHUAKOCTH MOHMXaercsi. Uepes
Kaxaple 10 MM M3MEHEHHs YPOBHS 3alIMCBHIBAIOT BPEMs OT Hayasa HyleBOro 0TCYeTa ypoBHA B MUHYTAaX
€ro TIOJIOXEeHUEe B MIUIHUMETpaX 0 TeX MOop, MI0KA YPOBEHb HE MEpecTaHeT M3MEHSATHCS.

(Mamenennas penaxous, M3m. Ne 1).

4. OBPABOTKA PE3VJIBTATOB

4.1. OtHollleRUe YMeHbIleHUS yaeabHoro ooneMa (AV), IpoMCXOOsIero B KayqayKax 3a CueT KpHc-
TaIM3alldd, K TepBOHAYaIbHOMY o6beMy (V) mpH HaHHON TeMmepaType B NMPOLIEHTaX BHIYHUC/HIIOT IO
dopmyne

AV _n-d*.p-Ah-100

VT am[1-pR0O- 1,1’

rae d — quaMeTp KAmousIpa, MM,
p — TUIOTHOCTB 06paslia py KOMHATHOM TeMrepaType, paBHas st Kayayka CKII 0,91 r/cm3;
A h — u3MeHeHHe BBICOTHI CTON0a XHMAKOCTH B KAMWULIPE, MM;
m — macca noiuMepa, T;
B — TeMnepaTypHbIi K03bduLeHT 00BeMHOIO pacipenus obpasua mis kaydyka CKII, paBHbIH
6,6-10—* rpag—};
t,; — TeMIIepaTypa, IIpM KoTopoi 1poBoasT onsIT (MuUHyc 30 °C).



AV
OrxiaapIBast BBIYHUCICHHBIE 3HAYCHMS N7 B IMIPOIICHTAX 110 OCH OpAMHAT U BpeMs1 OT HadYajla HyfCBOIo

OTCYETa YPOBHS B MHH II0 OCH aGCIice, MoiyyaeM KpHBYIO, OO BUI KOTOpOIl ITpHBEJeH HA YepT. 3.
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t MuH

Yepr. 3

CnocoGHOCTh MOJTMMEPOB K KPHUCTAUIM3AIUN XapaKTepU3yeTCsl TPeMsI BeTMUMHAMU: MaKCUMAIBHO#
cKopocThIo (V) B MpOIEHTax/49ac, osynepuonoM (¢ 1/, ) B MuHyTax u miybuHol kpuctammsauuu (H) B
MpOlEHTAaX.

MakcumanbHasi CKOPOCTh KPHUCTATH3ALMK OIpeesigeTcsl KaK tgo HAKIOHA KACATEIbHON B TOUKE
neperuta Kpusoii a (dept. 3). OTpe3oK BpeMeHH, HeOOXOJMMBbII I JOCTIDKEHIA MAKCHMAJIBHOM CKOPOCTH
KPHUCTAUIH3aUMH, ¢ !/, COOTBETCTBYET BPEMEHH IOAYIEPHOLA KPUCTA/UIM3ALMM KaydyKa IIpH IaHHOM
TeMIleparype. .

3a rnyOMHY KPUCTAUIM3AIMH MPUHUMAIOT YABOEHHOE 3HAaYeHWEe M3MeHeHUsT oObeMa K MOMEHTY
JOCTHXEHUSI MAKCHMAIbHOU CKOPOCTH KPHUCTAJITH3ATIMH.



IIPH/IOXEHUE

IMPUHOUTIAAJIBHASA CXEMA KPHOCTATA, NIPUMEHAEMAA JJIA OIIPEXEIEHHA CIIOCOBHOCTH
KAYYYKA K KPUCTAJUIN3AIINHN

s onpeaeneHus cocoOHOCTH KayvyyKa K KPHCTAJUTH3aLUH PEKOMEHIYETCS MCIIONL30BaTh HU3KOTEMIIEpaTyp-
HBIl KPHOCTAT TI0JyaBTOMATU4ECKOTO JeCTBHA, TIO3BOJAIOMIMIY BECTH JIIMTEILHBIC TUIATOMETPUYECKME U3MEPEHHS
OHOBPEMEHHO VIS JeCATH 00paslioB MOJTHMEPOB.

Temmnepatypa B paboueit Kamepe KpHOCTaTa pEryIMpyercs ¢ morpeiHocThio 0,2 °C B mpeaenax ot MuHyc 60 go
mtoc 20 °C.

Ha gyepTexe npencrapiaeHsl 0011aA ¥ 3eKTPHICCKad CXEMBI YCTaHOBKH IS omIpelelieHus CrocOOHOCTH KaydyKa
K KPMCTAJUIM3A1IMMN.

YCTaHOBKA COCTOMT M3 TPeX OCHOBHBIX YacTeil: paGoueil kaMepsl I, BCIIOMOTaTeTbHOTO cocyia /4 U XOonoawib-
Huka I1.
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IIpymumn aeificTBusl Npubopa CHEEYIONHIA STHIOBHEL CIUPT, OXTAXNEHHHN B XONOAWILHUKE IPH IIOMOIIH
Hacoca /3, Haxoasuerocs BO BCIOMOTATe/IbHOM COCY/IE, TIEpETOHAETCs B pabo4yio KaMepy KpHOCTaTa, I7ie IIOMENIIoTCs
pe3epByaphbl JWJIATOMETPOB, 3allOIHCHHRIE MCCICAYEMBIM BELIeCTBOM. JinaroMeTphl cCHaGXEHH IKATaMHi 4 U yKpen-
JieHb! B 11pobkax 7 Ha KpOHIUITEHHe 6, YCTARHOBJIEHHOM Ha cTolike &,

Pabouas ¥ BcrioMoraTebHas KaMepsl MPEACTaBIaoT coboil ImmHaApudecke cocyanl Jpioapa BMECTHMOCTHIO
oxono 3 M3 xaxmeiit. Paboyad KaMmepa 3aKphIBACTCS TEKCTOIMTOBOM NpoGKOit, B KOTOPYIO BMOHTHPOBAHA MELIAIKa
15, cnyxamas i BRIPABHUBAaHHUA TeMIleparypbl. B mpoOke wMMeeTcsl TpHHAIUATh OTBEPCTHI; M3 HMX JECATH IS
IATaTOMETPOB J, IBa AN KOHTAKTHOTO 2 M KOHTPOJIBHOIO 3 TEPMOMETPOB M OIHO M cHboHa 10.

BcnoMoratensHBIi cOCYA TAKXe 3aKPHIT TEKCTOIMTOBOI TIpoOKOi, Ha KOTOPOIi 3aKperieH 1eHTpoOeXHEIH Hacoc
13. XonommnbHUKOM Iprbopa CHYXKWT TEIUIOM30MMPOBAHHBINA MEIHBIM COCYll BMECTUMOCTEIO 6 JI, BHYTPH KOTOPOI'O
MOMELIEH MEIHBIA 3MEeeBUK. B XONOMUILHMK, TIPUMEPHO Ha OQHY TpeTh 3allONHEHHBIN CIHMPTOM, 3arpyxaercs
M3METbYCHHAA TBepHAasd YIIIeKUCIOTa B KOIMYeCTBe 3—4 KT, KOTOpasA XOpOILIo CMadMuBaeTcst criproM. Takoro zanaca
YITIEKMCIIOTBE ROCTATOYHO Ha 8—9 4 HemnpephiBHOM paGoTH npuGopa. PaGouas M BcnoMoraTeabHas KaMephl, a TakXe
3MEEBHK, 3aITOJTHEHb! STHIOBEIM CIIMPTOM.

B Hayane ombiTa KOHTAKTHHIM TEPMOMETP YCTAHABNMBAETCA HA HYXHYIO TeMIIEpaTypy, 3aTeM B 3JIEKTPHUECKYIO
LeNb BKIIOYaeTcss MOTOp 9, NMPUBOAAINUM B IeiicTBHE Hacoc M Mewalky. CnMpr, oxaaxXiaeHHbIH B 3MecBHKe 12,



Ha4yMHaEeT TepeKayMBarbcs B pabouylo xamepy. M36wiTok crimpra B KaMepe I uepes cudon 10 mepemusaercs BO
BCIIOMOTATeNbHyIo KaMmepy I4. Bo Bpems sToro mpoliecca Ip NoMoluy Melaikyu 15, COGIMHEHHOM ¢ MOTOpOM 9,
MPOUCXOINUT BHIPABHMBAHME TEMITEpaTyphl B paGodeii KaMepe.

Io mocTrkeHun B kamepe TpeGYeMOi TEMIIEPATYpHI SIEKTpHYECKas LelTb Pa3MBIKAETCS ¥ C TIOMOLUBIO pene P
BBEIKJIIOYAETCA MOTOP, HPH 3TOM HAacOC ¥ MEMIANKA OCTAHABIMBAIOTCH.

Oxnaxaenue paboyero peaepByapa oT TeMIepaTyph! moc 20 5o MuHyc 60 °C TIPOMICXOAMT NPUCTUIUTENHHO 32
15 muH. Pacxon nByoxucu yrnepona He npessiuaer 9—10 KT B CyTKM Ipu HeTIpepBIBHOM SKCIUTyaTaiu npuoopa.

(Msmenennasn pexakuus, Wsm, Ne 1).
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