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YIK 669.782—172:006.354 I'pynna B51
TOCYAZAPCTBEHHBI M CTAHJIAPT COIO3A CCP

KPEMHU MOHOKPHUCTAJLIMYECKUN

B CIIUTKAX
Texuuueckue ycrosus roct
Monocrystalline silicon in ingots. 19658—81
Specifications

OKII 17 7213

Jara seenenus 01.01.83

Hacrosiuuii craHmapt pacnpoCTpaHsAeTcs] Ha CIMTKW MOHOKDHCTaN-
JINYECKOTO KPeMHMsI, TOJIydaeMble MeToaoM YoxXpalbCcKOro M npemHa-
3HaYeHHbIe IS M3TOTOBJICHUS IUIACTMH-IOMIOXEK, HCIIONb3YEMBIX B
IPOU3BOACTBE SITUTAKCUANBHBIX CTPYKTYD U CTPYKTYP METaJUT — AUIJIEK-
TPUK — IIOJYTIPOBOTHUK,

(U3menennan penakuus, M3m. Ne 2).

1. TEXHUYECKHWE TPEBOBAHMNA

1.1. CIMTKYM MOHOKPHUCTAUTHUECKOr0 KPEMHUS U3TOTOBJSIIOT B COOT-
BETCTBHH C TpeOOBAHUSAMM HACTOSILIIETO CTAHAAPTA OIPOYHOI'O TUIIA JIEK-
tporpoBogHocTH ([1), meruposanusie 6opoM (B), U 2/IeKTpOHHOTO TUNA
anexTpornposogHoct (D), neruposanHbie docdopom (P) unu cyppMoit
(C), 6e3muCHOKALIMOHHBIE (C TIUIOTHOCTBIO MAUCIOKALIMIA He Gosee
110! cM™?) MO TEXHONOrMYECKON JOKYMEHTALMH.

IIpu odopMieHMH AOKYMEHTALMK C NMPUMEHEHUEM I1eYaTalolMnX U -
ABTOMATHU3HPOBAHHBIX YCTPONUCTB MHAECKCHI JOMOHUTENLHBIX TPEOOBAHMIA
B HAMMEHOBAHUU MapOK HEOOXOIHMMO IeyaTaTb B COOTBETCTBUU C Tpebo-
pauusmu T'OCT 2.004.

CIMTKA MOHOKPUCTAUIMYECKOTO KPEMHUS JTOJDKHBI COOTBETCTBOBAThH
TpeGOBaHUAM, YKa3aHHBIM B TaOJIHIE.

Hznanne opnunansnoe IlepenedaTka BocHpeniena
*

© H3znatenbcTBO cTaHmapTos, 1981

© WIIK H3nmatenscTBO CTaHAApTOB, 1997

Ilepensmanue ¢ U3MEHEHUAMU
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1.2. Kpucraworpaduyeckasi OpUEHTALUA [LIOCKOCTH TOPLEBOTO Cpe-
32 MOHOKPUCTAUIMYECKOTO CIMTKa KpeMHUsA — (111) wnm (100) uraekc
«M» 1 (013) MHAEKC «3» IS CIUTKOB KPEMHUS, JIETUPOBAHHBIX OOpOM U
dochopoM, ¢ YIETbHBIM MEKTPUYECKUM conpoTusieHueM 1—15 OM * cM.

1.3. Yrosa oTKIOHEeHHs IUIOCKOCTH TOPIEBOTO Cpe3a MOHOKPUCTAJLIU-
YeCKMX CIUTKOB KPEMHHS OT 3aIaHHOM KpuctauiorpadUyecKoi Iwioc-
xoctH (h k ) He JoOKeH NpeBHILIATH 3 °.

1.4. CATKH DOJKHEBI OBITh MOHOKPHUCTALTMYECKAMU U HE JOJIKHBI
MMeTh BHEITHUX JeeKTOB (CKOJIOB, pAKOBUH) pa3MepoM Gosee 3 MM, a
Takxke TpelldH. Ha TOpleBBIX cpe3ax CIMTKOB AOIYyCKaloTcsa (acku ¢
JUHENHBIMHU pa3MepaMu He 0ofiee 3 MM.

1.5. KonnenrTpauuss aTOMOB ONTHYECKM AaKTUBHOIO KHUCIOpOIa
JOJDXHa 6BITh (2—9) - 107 cM 3 B cluMTKax KpeMHUSI TUAMETPOM MEHee
150 MM ¥ (2—10)- 107 ¢cM™® B caMTKax KpeMHHs auaMeTpoM 150 u
152,5 MM IIpH rpasyMpoBOYHOM Ko3ddunueHTe, paBHoM 2,45 + 107 cM~2,
BMecTo 3,3+ 107 ¢cM~2, yKa3aHHOM B MPUIOXEHUH 7.

1.1.—1.5. (M3menennas pepaxkoua, Msm. Ne 1).

1.5a. KoHLIeHTpallsi aTOMOB OIITHYECKH aKTAUBHOTO YITIEPO/A JOJDKHA
ObiTh He 6oree 1+ 10" cM—® B caMTKAax KpeMHUS IMaMeTpoM 78,5 MM u
Gonee, U He Gosee 3+ 107 cM—3 B CAMTKAX KPEMHUS QUaMeTpoM 62,5 MM.

1.56. KoHileHTpalysl aTOMOB KaXIoW U3 MUKDOIIPUMECEH XKejesa,
30J10Ta ¥ MEAYU B CIMTKAX MOHOKPHCTAUIMYECKOTO KPEMHUS J0JDKHA ObITh
He Oosee 1+ 10" cM—.

1.5a, 1.56. (BBenens nononnuTenbno, Vam. Ne 1).

1.6. CIUTKHM KPEMHUA C VACIBHBIM 3JICKTPUYECKHAM CONMPOTUBIEHUEM
6onee 3,0 OM * cM JOKHBI HMETh BpeMsI XKM3HH HEOCHOBHBIX HOCUTENIEH
3apsifa: U 3JIEKTPOHHOM 3JIEKTPOIPOBOIHOCTY HE MeHee 7,5 MKC, Ui
IBIPOYHO 3JEKTPONPOBOAHOCTH HE MeHee 2,5 MKC.

ITo Tpe6oBaHMI0 OTPeOUTEIA U3TOTOBISIOT CIUTKH KPEMHMA, JIETH-
poBaHHBEIE 60poM WM docopoM, ¢ BpeMeHEM XKU3HU HEPABHOBECHBIX
HOCHTeNEH 3apsaaa (H. H. 3.), HE MEHee:

2p,.,.. (2—30 MKC) — ISl CTUTKOB C yIEIbHBIM JIEKTPUYECKUM CO-
mporusieHreM 1—15 OM * cM (MHAEKC «e»);

4., (16—60 MKC) — 14 CTUTKOB AMameTpoM He MeHee 100 MM ¢
yAeJbHBIM 3JEKTPHYECKMM CONPOTUBICHUEM 4—15 OM * cM (MHOEKC «p»);

2, (30—160 MKC) — JUIS CTIUTKOB IMaMETPOM HE MeHee 100 MM ¢
yIEIBHBIM 3JIEKTPUYECKUM COMPOTUBIIEHHEM 15—80 OM * cM (MHAEKC «€»).

(Nzmenennas pemakuua, Usm. Ne 1).
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1.7. JomyckaeMoe npeaenbHoe OTKIIOHEHUE IHaMeTpa CIIMTKOB KpeM-
HUSI OT HOMHHAJIBHOTO HE JOJIXHO IMPEBBIIATH IUTIOC 3 — MUHYC 2 MM.

1.8. Tomyckaercs  06paboTka GOKOBOIA MMOBEPXHOCTU CJIMTKOB
MOHOKPHUCTAUTMYECKOIO KPEMHHS NMpPU HX HOBEACHUU N0 3aJaHHOTO
Auametpa. [IONMycKaloTCs CIUTKM KPEMHMSA C IPOTPABIEHHBIMU TOp-
LIAMH.

(Msmenennas pepakuus, Msm. Ne 2).

1.9. Tlo TpeGoBaHUIO MOTPEGUTENS CAUTKM KPEMHUS MOTYT OBITh U3-
TOTOBJEHBl C HOMUHANBHBIMU AuameTpaMu 60, 76, 100, 125, 150 mm ¢
AOMYCKaeMbIMU OTKIOHEHMSIMU 10,5 MM (MHIEKC <K »).

ITo cormacoBaHMIO M3rOTOBUTENS C IOTPEGUTENEM CAUTKH KPEMHHUA
MOTYT GBITh M3rOTOBJIEHBI C HOMUHATBHBIMM JHAMETPAMHM 60, 76, 100,
125, 150 MM ¢ nomyckaembiMu oTKnoHeHMsAMH 0,1 MM (MHIEKC «K,»).

1.10. ITo TpeGoBaHMIO OTPEGUTENS CUTKM KPEMHMS, JIETMPOBAHHOTO
dbochopom unu Gopom, ¢ yIenbHBIM BIEKTPUYECKUM CONPOTHBIEHHEM
0,3 OM * cM U Gostee MOIKHBI GBITH U3TOTOBIEHBI 663 CBHUDJIEBBIX nedek-
TOB (MHIEKC «C ») — JUIA CIUTKOB ¢ opuenTanuumeit (100) u 013) u (nu-
AEKC «C») — I CIIUTKOB ¢ opueHTanumeit (111).

IlnoTHOCTS MUKpONEdEKTOB, BBIABNSEMBIX TPABIEHHEM, He JODKHA
GbiTh Gonee 2 - 10° cM~2 ist cUTKOB ¢ opuenTanueit (100) u (013) un-
AEKC «c» U He Gonee 3+ 10° cM~2 — g cIUTKOB ¢ opuenTauueit (111)
(uHEEKC «Cp»).

1.11. Kpucrayuorpaguyeckast OpueHTALHS ITOCKOCTH TOPLIEBOIO Cpe3a,
YTOJ OTKIOHEHHS TUIOCKOCTH TOPLEBOTO Cpe3a OT 3aHaHHON KPHUCTAIUTO-
rpapuYECKOM IIOCKOCTH, OTCYTCTBHE BHEIIHUX Je(DEKTOB, KOHLIEHTpa-
L5l ONTHYECKH aKTHUBHBIX aTOMOB KHCJIOPOJA U YITIEpoa, KOHILEHTpa-
1 aTOMOB MUKPOTIPUMeECE XKefe3a, 30J10Ta M MeIH, IUIOTHOCTD AHCIIO-
KalHi, BpeMS XU3HU HEPABHOBECHBIX HOCHTENEi 3apsima (I CIIMTKOB
6e3 MHIEKCOB «e» U «P») U OTCYTCTBHE CBUPJIEBIX Ne(EKTOB U CIUTKOB
C MHAEKCAMH «C; U C,» 06eCreYnBaeTCs] TEXHONOTHENH U3TrOTOBIEHMS.

YenoBHoe 0603HAYEHME CIMTKOB MOHOKPHCTATUYECKOTO KPEMHHUS
MOJIKHO CONEPXATh: MapKy KPEMHUSA, HOMUHAIBHOE 3HAYEHHE YIENbHO-
TO 3NIEKTPUYECKOTO CONPOTHBIIEHUS, TPYNIy, MOATPYIIY IO AUAMETPY
CIIMTKA, KPUCTA/UIOrPahMIECKYI0 OPUEHTAIIMIO IVIOCKOCTH TOPLEBOTO Cpe3a
MOHOKPHMCTAJUIMYECKOTO CIMTKA, UHAEKCH U 0603HaYeHUE HACTOSLIETO
cTaHmapra. OTCYTCTBME MHIEKCA «M» WM «3» O3HAYAET KPUCTALIOrpa-
GUYECKyI0 OPMEHTALIMIO ILTOCKOCTH TOPLEBOTO CPe3a CIMTKA (111).

3—459
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IIpumMeps yCHOBHOTro 0GO3HaAaYeHUS:

Kpemuuii Mapku SKJIb ¢ HOMUHATBHEIM 3HAYEHHUEM YAENBHOTO 3JIEK-
TPUYECKOIO CONMPOTUBIIEHHUA 2 OM * CM, IpYIIIEl 1, MOATPYIIIHL a, KaIuo0-
poBaHHBIE ¢ gonyckoM 0,5 MM, ¢ kpuctaworpaduyeckoit opueHTaLuen
TJIOCKOCTH TOPLEBOrO Cpe3a MOHOKPHUCTAIIMYecKoro caurka (111)

IKJ[b-2—1ak, TOCT 19658—81
Kpemuuit mapkn 9KDP ¢ HOMUHANBHBIM 3HAYEHUEM YIEIBHOTO JIeK-
TpUUEeCKORQ conpoTusjieHus 10 Om - cM, rpynmsl 6, HOATPYIIEL O, Ka-
nubpoBaHHEI ¢ gorryckoM 0,1 MM ¢ Kpuctautorpaduueckoil opueHra-
1IMeif TUTOCKOCTHU TOPIEBOr0 Cpe3a MOHOKpuUcTa/uindeckoro cinurka (100),
6€3 CBUpPJIEBEIX TeeKTOB

IKID-20—6 6x,mc, TOCT 19658—81.
1.8.—1.11. (A3meHenHan peaakmus, Vam. Ne 1).
1.12. Koasl OKII nipuBeneHH B MpUIOXeHUU 1a.
(BBenen axomonnuTeabHo, Uam. Ne 1).

2. TPABUJIA ITPUEMKH

2.1. Kaxnplif CTMTOK KpeMHUS ITOABEPTAlOT KOHTPOIIO, ONMPEACIsT TUIT
3JIEKTPOIPOBOIHOCTH, . YASNAbHOE 3JIEKTPUYECKOE COIMPOTUBJIEHUE, OUA-
MeTp, IIMHY U Maccy.

KoHTponb o6ecrieyuBaeMbIX TeXHOIOTHEN M3TOTOBJIEHUS [TapaMeTPOB
JOJDXEH MPOBOAUTHLCA MEPUOANYECKH, HE pexXe OXHOro pas3a B LUEeCTh Me-
CSIIEB HA OMHOM CJIUTKE KPEMHHS.

2.2. Kaxaplif CIMTOK MOHOKPUCTAJUIMYECKOIO KPEMHHS COITPOBOXIA-
I0T JOKYMEHTOM O Ka4eCTBE, B KOTOPOM YKa3bIBaIOT:

TOBapHBI 3HAK UJIM HAMMEHOBAHWE M TOBAPHEBIN 3HAK TIPEATIPUATHSI -
HM3TOTOBUTEIS;

HaMMEHOBAHUE IIPOIYKIIUH U €€ MapKy;

HOMEp CJIUTKA;

THII 3JIeKTPOTIPOBOIHOCTH;

cpenHee 3HAUYEHUE YAENBLHOIO 3MEKTPHUYECKOTrO COMPOTUBIIECHUS Ha
KaXIoM TOpIIE;

BEJUYUHY OTHOCUTEIBLHOIO OTKJIOHEHHUS CPENHUX 3HAYECHUH yAEIbHO-
ro 3JAeKTPUYECKOrO COMPOTHUBIECHHUS TOPLOB CIUTKAa OT HOMUHAJIBLHOIO
3HA4YEeHM;
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BEJIMYUHY PAAHATBHOIO OTHOCUTENBHOTO OTKJIOHEHMS YIEIBHOIO 3JICK-
TPUYECKOTO COMPOTHBIEHHUS OT CPEOHETO 3HAYEHMS 110 TOPILY CIIMTKA;

BpeMs XM3HH HEPABHOBECHBLIX HOCHUTEIEH 3apAna (111 CAMTKOB C MH-
IEKCaMU «e» U «P»);

IUIMHY M JAAMETP CIMTKA, MM;

Maccy HeTTo, T;

JaTy U3TOTOBJIEHMS;

1UTaMII TEXHUYECKOTO KOHTPOJIA;

0603HaYeH1e HACTOAIIETO CTAHAAPTA.

Pazn. 2. (M3menennas penakuus, Mam. Ne 1).

3. METOIbI KOHTPOJIA

3.1. IIpoBepKy CIMTKOB KpeMHHsI Ha MOHOKDHCTA/UTMYHOCTD M OTCYT-
CTBHE BHEITHHUX NC(EKTOB HA TOBEPXHOCTHU MPOBOSAT 10 METOIHUKE, IIPH-
BEICHHOM B 0053aTe/IbHOM IPIIOXEHHH 1.

3.2. Tun 31eXTPONIPOBOXHOCTH ONPEAE/ISIOT 110 METOIMKE, IIPUBECH-
' HOM B 00513aTeIbHOM NpIIoXeHuH 2. THII 3J1eKTpOIIPOBOIHOCTH CIUTKOB
IaMeTpoM 152,5 MM onpenessioT aHaJIOTUYHO Ha NPWIETaloIUX K KaX-
AOMY M3 TOPLIOB CIUTKA OTOXCKEHHBIX WIait6ax (TomuuHoi 4—30 MM).

3.3. VaenbHOe 3NEKTPHYECKOE CONMPOTUBIECHHE HM3MEPSIOT Ha 0GOMX
TOpIaX CIMTKOB MOHOKPHCTA/UIMYECKOTO KPEMHHA JIHOO Ha NPHIEralo-
HIMX K KaXIOMY M3 TOPHOB B OTOXXKEHHBIX IIaiibax B IIECTH GUKCUPO-
BaHHBIX TOYKaxX B ABYX B3aMMHO NEPNCHAUKYIAPHBIX HANPaBICHUSIX IO
NHaMETPY CIAMTKA 110 METOAMKE, IIPUBEACHHOM B IIPWIOXEHHUH 3.

3.4. IInoTHOCTb AMCTIOKALMIA OMPENESIAIOT Ha HIDKHEM TOPLIE CIIMTKA
WIN Ha MpUJIeTaollei K HeMY Liaibe 10 METOAMKE, IPUBEACHHOMN B IIPH-
JIoXeHuH 4; 1S CIMTKOB IaMeTpoM 150 MM 1 GoJtee HCIIOIb3YeTCs TOMBKO
HEOTOXCKeHHas Iaiiba.

3.2.—3.4. (M3menennas penaxmmsi, Mam. Ne 1).

3.5. luaMeTp CIIMTKOB U3MEPSIOT B IIPOM3BOJIBHO BHIOPaHHBIX IO OK-
PYXHOCTH TOYKAX B JIOOOM MeCTE II0 [UTHHE CIIUTKA C IIOrPELIHOCTHIO He
Gonee 0,1 MM, a WIMHY — ¢ TOrpelHOCTLIO He Gonmee 1 MM. M3MepeHus
MPOBOMSAT CTAHAAPTHBIM MEPHUTEIBHBIM HHCTPYMEHTOM, 00ECIIeYMBAIOIIMM
33JaHHYIO TOYHOCTh H3MEPEHUA.

3.6. Maccy ciuTKa onpenessiioT B3BeIIUBAHUEM:

IO 2 KT — Ha BecaX, MMeIOLIMX IIOrpeluHocTh He G6onee + 2 1
1o 10 xr — Ha BecaX, MMEIOLIMX TIOrPEIIHOCTD He 6osee + 5 1;
J0 30 xr — Ha Becax, MMEIOIHKX HOrpellHOCTh He 6onee + 50 .

3*
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Homyckaercs olpeAeeHAe MacChl CIMTKA PacYeTHHIM ITyTeM, HCXOAS
M3 ero o0beMa M IUIOTHOCTH KpeMHMs, paBHoOI 2,33 r * cM—3. Ilpu BO3-
HUKHOBEHHH Pa3HOITIACHI B OIIPeAeICHMH MacCHI CJIUTKA €€ ONpPeNeisioT
B3BEIIHNBAHUEM.

3.7. YroJ OTKIIOHEHHS IUIOCKOCTH TOPLIEBOTO Cpe3a MOHOKPHUCTAILIU -
YECKOIO CAUTKA KPEMHHUS M3MEPSIOT IO METOOMKAaM, IIPHBEICHHBIM B
IIPWIOXEHUAX 5 U 6.

Haentudukanuo Kpucrauiorpa¢guieckoil OpUCHTAlUM IUIOCKOCTH
TOPLIEBOTO Cpe3a MOHOKPHMCTAUIMYECKOTO CIMTKA KPeMHHUA C 3adaHHOMN
KPHCTALTOrpahUyecKoi IUI0CKOCTHIO MPOBOMISAT IO METOAMKE, TIPHUBEACH-
HOM B NMPUJIOXEHUH 5.

3.8. KoHiieHTpanuio aToMOB ONITHYECKH aKTUBHOI'O KMCJIOPOAA B CIIUT-
KaX MOHOKPHCTAJUTHYECKOTO KPEMHHS OIIPEHEIIAIOT MO METOMUKE, IIPHU-
BeAcHHON B mpunoxeHuu 7. [Ipu pacyere KOHIEHTPAlIMH aTOMOB OIITH-
YeCKM aKTHBHOIO KMCJIOpOIa AOITYCKAaeTCsl MCIIONb30BaTh TPadylpoOBOY-
HBI KoddduLmeHT, paBHbIi 2,45+ 107 cM—2,

3.6.—3.8. (M3menennas penakums, Mzm. Ne 1).

3.8a. KoHIleHTpall{10 aTOMOB ONTHYECKU aKTUBHOTO YIJIEPOJa B CIIUT-
KaX MOHOKPHCTAJLUIMYECKOTO KPEMHHUs ONPEAeIAIOT Ha HIDKHEM TOpIE
CJITMTKA TI0 METOAMKE, NIPUBEICHHON B NPIOXEHHUH 8a.

3.86. KoHIlIeHTpallMIo aTOMOB MUKPOIIPUMECEH XKeJie3a, 30J10Ta U MeAu
OIIpeNe/IAIOT Ha HIDKHeM Tople caurka o T'OCT 26239.1.

3.8a, 3.86. (Beemennl JonomuteabHo, M3m. Ne 1).

3.9. BpeMs XH3HN HEPaBHOBECHBIX HOCUTEJIEH 3apsiaa B CIMTKAX KpeM-
HMSI U3MEPAIOT Ha 000MX TOPLAX CJIMTKA B TPEX TOUKAX, OXHA M3 KOTOPHIX
pacmojioXeHa B 1IEHTPE, a IBe Apyrue — Io AMaMETPY Ha PacCTOSSHUU
0,7 panMyca oT 1LIEHTpa, I10 METOAUKE, IIPMBEICHHON B IMIPUIOXEeHUH 8.

3.10. OrcyrcTBHE CBUPIEBHIX Ne(eKTOB ONpEHE/SIOT MO IIOTHOCTH
MHKpoIedeKTOB HENIOCPEACTBEHHO Ha BEPXHEM U HIDKHEM TOPLAX CIMT-
Ka WM Ha NPWICTAIONIMX K KaXIOMY M3 TOPLIOB KOHTPOJBHAIX IIaiibax
TI0 METOOMKE, IIPHUBEACHHOR B NPWIOXEHUU 9; i CIMTKOB JTUAMETPOM
150 MM 1 DoJjiee MCIIONB3YIOTCS TOMBKO HEOTOXCKEHHBIC 1IaAOBI.

3.9, 3.10. (Mamenennas peaakuud, Mam. Ne 1).

3.11. JJomyckaeTcsa KOHTPOJIMPOBATE JIEKTpodU3UIECKUE MapaMeTPhl
CIIUTKOB MOHOKPHCTALTHYECKOTo KpeMHus auaMeTpoM 100; 102,5; 125;
127,5; 150 u 152,5 MM Ha 1aii6ax, IpUaeralolinX K BEpXHEMY U HIDKHe-
MY TOpLIAM CIMTKOB. J11s1 H3MepeHHMs YIeABHOTO 3JIEKTPHIECKOTO CONPO-
TUBJIEHHS M THIIA TIPOBOTUMOCTH ILANWOY IpeABApMTEIHLHO MOABEPraloT
TepMOOOpaboTKe.
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3.12. Orxur maité mnpoBoaurcs 1npu ¢ = 600—700 °C B TeuyeHue
20—60 MMH c TOC/IEIYIOLIMM OXJTAXIEHHEM Ha BO3IyXeE.

3.13. Ilo TpeGOBaHUIO MOTPEOUTENS WANOHI, Ha KOTOPBHIX IPOBOIU-
JINCh U3MEPEHMSI, ITOCTABIIAIOTCS BMECTE CO CAMTKOM. Macca mait6 Bxo-
JUT B MacCy TOBapHOU MPOAYKIIHHU.

3.11.-3.13. (BBenenn gononnuTeasio, Mam. Ne 1).

4. YITAKOBKA, MAPKUPOBKA, TPAHCIIOPTUPOBAHUE
N XPAHEHHUE

4.1. Kaxaplif CTUTOK KPeMHUs IIOMELLAIOT B MAKET U3 MOIMITWIEHO-
Boii mwireHku no 'OCT 10354,

HomnyckaeTcsi B akeT CO CIMTKOM BKJIAIbIBAaTh JOKYMEHT O KayecTBe.

4.2. ITonn>TUICHOBBIN TTAKET 3aBapUBAIOT WIX 3aKJIEHBAIOT JICHTOM ¢
ymunkum croeM o F'OCT 20477 wiu neHTOM aHAIOTMYHOTO THIIA U yHa-
KOBBIBAIOT B KAPTOHHYIO WIM IUIACTMAcCOBYI0 KOPOOKY C MSTKOM IIpo-
KJIAJKOW.

HomyckaeTcss BKJIaIbIBaTh JOKYMEHT O Ka4€CTBE B KOPOOKY CO CJIMT-
KOM.

KopobKy ¢ KpbIIIKO# MepeBsA3bIBAIOT BHAXJIECTKY MOIMATIIICHOBOM
JieHTOM ¢ qunkuM cioeM no 'OCT 20477 win NeHTOU aHAJIOTMYHOTO
THIIA.

(A3menennas penakuus, Mam. Ne 1).

4.3. lonycKaeTcsi ApYroif BUA YIAKOBKH: CIUTOK KPEMHUS B 3aBAPEH-
HOM TIOJIUSTIWIEHOBOM IIaKeTe 3aBOPAYUBAIOT B AJIACTHYHAIN ITEHOITOJIHY-
PeTaH WU B JPYIYIO MATKYIO YIIAKOBKY M MEPEBA3BIBAIOT BHAXJIECTKY 10~
JIU3TUIICHOBOM JIEHTOM ¢ JunkuM cioeM no F'OCT 20477 wiu apyroit
JICHTOM aHAJTOTMYHOIO TUIA. YIIaKOBAaHHBIM TaKMM 00pa3oM CIMTOK I1O-
MEHIZIOT B IMOJIM3TWICHOBEIA TaKeT, B KOTOPbI BKJIAABIBAIOT C OLHOM
CTOPOHBI 3THKETKY, C APYTOM — NOKYMEHT O KA4YECTBE, [10CIIE YETO MAKET
3aBapUBaIOT.

4.2, 4.3. (M3menennas pexakmus, Mam. Ne 1, 2).

4.4. Ha Kopo6GKy HaKJI€HBAIOT STHKETKY C YKA3aHHEM:

HAaUMEHOBAaHHUA WIM TOBAPHOIO 3HAaKa MPEANPHUATHSI-U3TOTOBUTEIS,

HaMMEHOBAaHUSA IPOAYKLIUK;

MapKH;

HOMepa JOKYMEHTa O Ka4eCTBe;
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HOMepa CJIUTKA;

JUIMHBI ¥ JHAMETpa CIHTKa, MM;

MAacCHl HETTO, T;

JaThl M3TOTOBJICHUA;

dbaMIwIMKH ¥ HOMepa YITaKOBILHKA;

00603Ha4eHMsA HACTOSILETO CTAaHAApTA.

4.5. CIATKH KpeMHMs, VIIaKOBaHHBIE B COOTBETCTBUH € TpeboBa-
HUSIMH 11 4.1—4.3, yKi1agpiBaioT B JollaTeie WK haHEepHBIE SIMKH IT0
T'OCT 5959. ‘

B xaxapIil sIuK J0/KeH GBITh BIOXEH YIIAKOBOYHBIN JIUCT C yKasa-
HHEM:

HAMMEHOBaHMs M TOBAPHOIO 3HaKa IIPEeINPUATUS-U3TOTOBUTENA,

Macchl HETTO B KIWIOrpaMMax;

HaMMEHOBAaHMS IPOTYKIIHH;

KOJIHYECTBA CJIMTKOB B SIIIIUKE;

JaTHI YIIAaKOBKH;

daMIWwIHKM 1 HOMepa YNAaKOBUINKA.

JlommyckaeTcsi yKa3aHue B YIIaKOBOUHOM JIMCTE JOIOJIHUTENBHBIX TaH-
HBIX.

JIoIycKaeTcsl YIIAaKOBKa CIMTKOB B MHOTOOOOPOTHYIO Tapy, M3rOTOB-
JIIEMYIO TI0 HOPMaTUBHO-TEXHUYECKON TOKYMEHTAIUH.

(A3menennas penakums, M3m. Ne 1, 2).

4.6. Mapkupopka sammkoB — no TI'OCT 14192 ¢ HaHeceHueM mpe-
IYTIPeIHTEIbHEIX 3HAKOB:

< «OCTOPOXHO, XpPYNKOE»;

«bouTtcs crIpoCcTU»;

«Bepx, He KAHTOBAaThb».

4.7. TpaHCIIOPTUPOBaHUE CIUTKOB KPEMHHS TIPOBOAAT BCEMH BHUIAMH
TPaHCIIOPTa B KPBITBIX TPAHCHOPTHBIX CPEICTBaX B COOTBETCTBHH C
IpaBWIaMH TIEPeBO30K TIPY30B, ACHCTBYIOIIMMHM Ha JAaHHOM BHIeE
TPaHCIIOPTA.

JlomyckaeTcsi TPaHCIOPTUPOBATh CIUTKY KPEMHMSI ITOYTOBBHIMU IOCHLT-
kamu. IIpu TpaHCIOPTHPOBAHWHU ITOYTOBHIMHM ITOCBUIKAMH IIPEAYNIPERH-
TeJIbHBIE 3HAKM He HAHOCHT.

(A3menennan pepakuus, W3m. Ne 1).

4.8. CIMTKM KpeMHHS JOJDKHBI XpaHUTHCA B YIIAKOBKE M3TOTOBHUTENA
B 3aKPBITHIX CKJIaJCKUX MTOMEILEHMSX.
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5. TAPAHTUH U3TOTOBUTEISA

5.1. Mi3roToBuTeNh TapaHTHPYET COOTBETCTBUE CJIUTKOB KPEMHHS TPe-
GOBaHHAM HACTOSIIETO CTAHAAPTA IIPH COG/IONEHNH YCIOBHH UX XpaHe-
HHA B YIAKOBKE M3TOTOBHUTEJIS.

5.2. I'apaHTHIfHBI# CPOK MPOLYKIUH — | TON CO THS U3NOTOBJICHMUSL.

(M3menennas pepaknus, Wsm. Ne 1).
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IIPU/IOXEHHE la
Obs3amensHoe
Mapka Koa OKI1 Mapka Kon OKII
OKIb la 17 7213 0111 06 || DKOP 8r 17 7213 0184 00
OKIb 16 17 7213 0112 05 || BKBC 11a 17 7213 0211 03
BDKIB 1B 17 7213 0113 04 || BKBC 116 17 7213 0212 02
BKIB 1Ir 17 7213 0114 03 || BKBC 118 17 7213 0213 01
SKIPB 1a 17 7213 0115 02 || BK9SC 12a 17 7213 0221 01
BKIBb 2a 17 7213 0121 04 || BKBC 126 17 7213 0222 00
OK/b 26 17 7213 0122 03 || DKDD 21a 17 7213 0311 00
OKIb 28 17 7213 0123 02 || DKDD 216 17 7213 0312 10
OKIb 2r 17 7213 0124 01 || DKDD 218 17 7213 0313 09
BKIb 21 17 7213 0125 00 || BKDD 21r 17 7213 0314 08
BKIPb 3a 17 7213 0131 02 || DKO® 21n 17 7213 0315 07
BK/b 36 17 7213 0132 01 || DKB® 22a 17 7213 0321 09
9KIFb 38 17 7213 0133 00 {| DKOD 226 17 7213 0322 08
SKIb 3r 17 7213 0134 10 || SKBO 228 17 7213 0323 07
9KIb 3a 17 7213 0135 09 || BDKOD 22r 17 7213 0324 06
OKIPb 4a 17 7213 0141 00 || DKDD 22z 17 7213 0325 05
OKb 46 17 7213 0142 10 || DKDD 23a 17 7213 0331 07
OKJ1b 48 17 7213 0143 09 || DKD® 236 17 7213 0332 06
IKIb 4r 17 7213 0144 08 || DKOD 238 17 7213 0333 05
BKIb 41 17 7213 0145 07 || BDKD® 23r 17 7213 0334 04
OKIB 5a 17 7213 0151 09 || DKO® 23n 17 7213 0335 03
BKb 56 17 7213 0152 08 || DKDD 24a 17 7213 0341 05
DKJIb 58 17 7213 0153 07 || DKOD 246 17 7213 0342 04
BKIB 5t 17 7213 0154 06 || DKOD 248 . 17 7213 0343 03
OKIB 5a 17 7213 0155 05 || DKDD 24r 17 7213 0344 02
BKIB 6a 17 7213 0161 07 || DKD® 24n 17 7213 0345 01
DKb 66 17 7213 0162 06 || DKBD 25a 17 7213 0351 03
DKIB 68 17 7213 0163 05 || DKO® 256 17 7213 0352 02
BKJB 6r 17 7213 0164 04 || DKOD 258 17 7213 0353 01
BK/b 61 17 7213 0165 03 || DKDP 25r 17 7213 0354 00
BKIBb 7a 17 7213 0171 05 || DKD®D 251 17 7213 0355 10
BKIBb 76 17 7213 0172 04 || DKDD 26a 17 7213 0361 01
SKIb 78 17 7213 0173 03 || DKOP 266 17 7213 0362 00
DKIb Tr 17 7213 0174 02 || DKDD 268 17 7213 0363 10
DKJIb 8a 17 7213 0181 03 || BKBD 26r 17 7213 0364 09
BK/b 86 17 7213 0182 02 || BKDD 26x 17 7213 0365 08
BKIb 88 17 7213 0183 01

(Beeneno nomosmurensno, M3m. Ne 1).
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ITPHIIOXEHHUE 1
Obs3amenvHoe

OHPE,HEJIEHI/IE MOHOKPHCTAIIMYHOCTHA U OTCYTCTBUSA
BHEIIHUX JE®EKTOB HA IIOBEPXHOCTHM CINTKOB KPEMHHA

MerTonuka TpenHa3HadeHa JIA KadeCTBEHHOrO KOHTPOJSI BHU3YaIbHBIM OC-
MOTPOM BCell ITOBEPXHOCTH CIIUTKOB KPEMHUS 3JICKTPOHHOIO M ABIPOYHOTO TH-
TIOB 9NEKTPONPOBOAHOCTH C PA3MUYHBIM YAEIBHBIM 3JICKTPUYSCKHUM COIPOTHB-
JIeHHeM ¢ Kpucrauiorpadudeckoit opuentarueit (111), (100) u (013).

MeTonuka mo3BoJigeT KOHTPOIUPOBATH HAIMYME MaKPOCKOITMYECKHX NedeK-
TOB CTPYKTYPHI, HAPYILHAIOIUX MOHOKPHCTAUIMYHOCTE CJMTKA (TpaHHMIL 3epeH U
JBOMHHMKOBaHMs, IBOHHUKOBLIX JJaMeJieil), a TakKe BHEIIHUX AedeKTOB {(Makpo-
CKOTIMYECKUX PAKOBUH, CKOJIOB M TPEIIHH).

Meroauka OCHOBaHa Ha BU3YAJTBHOM OCMOTpe BCeil MOBEPXHOCTH C/IMTKA, B
pe3ynbrare KOTOPOTO BBIABIAIOT HANMMYKEC MAaKPOCKOIMMYECKHX AeHEeKTOB CTPYK-
TypBl U BHEUTHHX HedeKTOoB.

KonTtpons mnepedncieHHBIX 1eheKTOB OCYILECTBISIOT HPH CTAHAAPTHOM He-
c(hOKyCHpPOBaHHOM OCBECILCHHH.

Bcio ecrecTBeHHYI0 WM MEXaHMYECKM OOPabOTAHHYIO IOBEPXHOCTH CIIMT-
KOB 0OCIemyloT BU3YATBHO HETIOCPESACTBEHHO IIOCNC MX BBIPALUBAHUSA WM
nocjae XMMHYECKOTO TpaBieHUsl. TpaBlieHHE TPOBOIAT B cMecH (HTOPHUCTO-
BogoponHoii kuciorel (HF) u BomHOro pacTBOpa XpOMOBOTO aHTHAPHIA
(CrO, 250—500 r/am?), B3STHIX B OTHOMWEHUH 1:(2—4) OOBEMHBIX YacTel.

Jist KOHTpONSA HaMWYMs PAKOBHH, CKOJOB M TPEIIUH CIICLIMAILHOIO TpaBlie-
HUS HE TIPOBOJIAT.

1. Anmmapatypa M MaTepHAJIBI

Cron ¢ 1aMmoil HaKaIMBaHUs MOIHOCTBIO He MeHee 40 BrT.

Juneitka Metaummueckas o NOCT 427.

Kucnora ¢ropucrosogoponHas oc. 4. mo TY 6—09—4015, x. 4.; 4; u. 1. a.
no I'OCT 10484.

AHTUAPUA XPOMOBHIA 4. 1. a. IT0 HAYYHO-TEXHUYECKON NOKYMEHTALIMH, TEX-
Huyeckuii mo F'OCT 2548.

2. IlpoBenenne KOHTPOIS
2.1. KoHTponb Ha HaIMYHE MAKPOCKOITMYESCKUX PAKOBHH, CKOJIOB, TPEILHH,
rPaHMUL 3¢peH, TPaHHL] ABOMHMKOBAHUS U TBOMHUKOBBIX JlaMeJiei ITPOBOAST BH-

3yaslbHO.

4—459
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2.2. Haimmuue rpauull 3epeH Ha 60KOBOM IOBEPXHOCTH, a TaKXKe Ha Toplax
1ocjie MeXaHM4IecKoM o6paboTKM CIMTKOB BBISIBISIIOT 110 M3MEHEHHIO CBETa, OT-
paXaeMoro KOHTPOJIMPYEMOH ITOBEPXHOCTBIO NIPH CMEICHHH €€ TO0JIOXCHHSI OT-
HOCHTEIBHO HCTOYHUKA CBETA. '

Iocite XMMUYECKOro TPABICHHUS TPAHULIE! 3¢peH BBIABILIIOTCA B BHIC YETKO
Pa3THYMMBIX TPOU3BOJILHO OPUEHTHPOBAHHBIX MOJIOC TpaBieHUs (4epT. 1).

2.3. Hanuuue rpaHKil JBOWHUKOBaHHS HA GOKOBOM IIOBEPXHOCTH CIUTKA U HA
€ro TOpIAX (Y4epT. 2) ONPEHENIOT 10 U3MEHEHHIO OTPAXEHHMS CBeTa 06IacTAMY,
pasaeeHHBIMY TPaHUIIaMU JBOMHUKOBAHMS; HA IMMOBEPXHOCTSIX MOC/IE XUMHUYEC-
KOT'O TPaBIeHMSI — IO HATHYMIO YETKO pasiiHuMMOif IIOJIOCH TPABJICHUA, KOTOPas
OBGBIYHO BBIXOAUT Ha GOKOBYIO MMOBEPXHOCTD, TUOO 3aKAaHYMBAETCS HA APYTOM [Jie-
¢dexre.

2.4. Hanv4ue JBOMHUKOBBIX JJaMeIeH B CIIUTKE ONPENEIAIOT IIOCTE €10 XMMM-
YeCKOI'0 TPaBJIeHUs [0 HATMYHMIO YETKO PasIMYMMON IT0JIOCH TPaBJIeHMs, aHalIO-
TMYHOI TpaHMIle ABOWHUKOBAHUSA (4epT. 3).

2.5. CIUToK KpeMHHUA SABJISETCS MOHOKPHMCTAUIMYECKUM IPH OTCYTCTBUU B
HEM TpaHHIL 3e¢peH, TPaHHUIl TBONHUKOBaH¥S H IBOHHUKOBEIX JaMelel.

3. TpeGopanus K KpanupHKALHH ONEPATOPA

KBanudukanus oneparopa B 06beMe, He0OX0AUMOM UL OTPENeIeHUsA MOHO-
KPHUCTAIUIMYHOCTH CIMTKOB KPEMHHs, IODKHA COOTBETCTBOBAaTb TpPeGOBaHMAM
M3MEPHTENS IEKTPUYECKHX NTapaMeTPOB MOMYIPOBOJHUKOBEIX MaTepHaAIOB Tpe-
ThEro WIH GoJiee BHICOKOTO pa3psia B COOTBETCTBHH C JEHCTBYIOIIMM TapudHO-
KBUTM(MUKAIUOHHBIM CIIPaBOYHUKOM.

4. TpeGosanusa TexHHKH 6€30NMACHOCTH

IIpu XMMHUYECKOM TPaBJICHUM IJIaBHBIE MEPHI MPEIOCTOPOXHOCTH OTHOCATCS
K XpaHEHHIO pPeaKTHBOB, Pa3BEACHHUIO PACTBOPOB KHCIIOT, IIENOYEH 1 CONEH U HX
MCHOJB30BaHMIO B XOJIOAHOM ¥ [OJAOTPETOM BHIE, a TAKXKE MPH JIEKTPOIUTHYEC-
KOM TpaBJICHUHU.

Pa6oThl ¢ XUMHYECKMMHY PEaKTHBAMHU CJIEAyeT IIPOBOAUTE B COOTBETCTBHH C
«OCHOBHBIMHY IIpaBHIaMHM 6e30TacHOM paGoThl B XHMUYECKOH aboparopuu».



4*
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I‘pammu 3€PEH B CIMTKAX KPEeMHHSA 110C/I€ XUMHYECKOr0 TPaBJieHAsR

a 0
H2 GOKOBOI NMOBEPXHOCTH - Ha TOPLEBOM NOBEPXHOCTH

Yepr. |
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l"palmm,l NBOHANKOBAHHA B MOHOKPMCTAJIHYECKHX CAHTKAX KpeMHMSA

a 6 ’ B
Ha OOKOBOW MOBCPXHO- Ha TOPLICBOH MOBEPXHO- MMKpOKapTHHa rpaHuLL
cTH (6e3 TpaBJeHUS!) CTH 110C/IE XUMHUUCCKOTO IBOMHMKOBaHUA nocae
TpaBJieHUS XMMUYECKOTO TpaB/eHHUs
Yepr. 2

JBoiHHKOBbIE JaMesid Ha Tople
MOHOKPHCTAUIMYECKOTO CIAHTKA,
oflHapyKnBaeMble OCe XHMHUECKOTO
TpaBJeHHs

Yepr. 3

(M3menennas penakmus, Usm. Ne 1).
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ITIPHTIOXEHUE 2
Obs3amensvnoe

OIIPEJNEJEHUE THUIIA BJEKTPOIIPOBOIHOCTH

MeTonmka npeqHasHaveHa 114 OIpeleieHUs TUIa 9NIEKTPONIPOBOAHOCTH Jie-
TMPOBAHHBIX MOHOKPUCTAIUIMYECKUX CIUTKOB KPEMHUS.

Onpenenenue TMNa 31eKTPONPOBOIUMOCTH MOHOKPHCTAITMYECKIX C/IMTKOB
KPEMHHUS MOXET ITPOBOIUTHCS:

METOIOM TCPMO30HIA (TEPMOIIEKTPOABHXKYIIEH CUIIHI);

METOAOM TOYEYHO-KOHTAKTHOTO BBHINPAMICHUS,

Merox TepMo30HIa PEKOMEHAYETCS U CIMTKOB KPEMHHS C VAEIBHBIM 3JI¢K-
TpUYECKUM CONpOTHBIeHHEM MeHee 100 OM + ¢M; TOYEeYHOTO KOHTAKTHOT'O BHIII-
PAMIICHUA — IJIL CTUTKOB KPEMHHSA C YAETBHBIM 3JIEKTPUYECKUM CONPOTUBIE-
HueM Gonee 10 OM * cM.

1. Ollpene.uelme THIIA JJCKTPONPOBOAHOCTH METOAOM TEPMO30OHAAa

1I. CymHocTs MeTOa

Meron 3akiouaeTcs B onpenencHum noApHOCTH TepMoBAC, BO3HUKAIOMIEH
MEXIy HarpeToi U 6oiee XOMOAHOM OGRACTAMM MONYIPOBOTHUKA, C MOMOIIBIO
JYBCTBHTEIBHOTO HYNb-MHAMKATOPA.

I'pamueHT TeMnepaTypbl CO3KaeTca NOKAMBbHBIM HATPEBOM obpasla B pe3yiib-
TaTe MPYDKMMA HArpeToro 30HAa.

[puHUMNHATBEHAS CXeMa IS OIIpENCTEHUS THIIA SNEKTPONPOBOIHOCTH METO-
JOM TOpsYero 30Haa MokKasaHa Ha uepr. 1.

/
7777773777777 7777
2 / J

I — 30Ha; 2 — obpazew; 3 — meranim-
Y€CKas IIACTHHA; 4 — HYJIb-UHAMKATOD

Yepr. |
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12. Tpe6oBaHUA K MNpPHUMEeHSEMBHM CpelNcCTBaM
H3MEepeHU4d

1.2.1. 30HI HM3TOTOBIIOT M3 JI06Oro TOKONPOBOAAILETo Matepuana. Pexo-
MeHJIyeTcsl MCII0Ab30BaHNE MAaTePHAIoB, He MOABEPXEHHBIX KOPPO3HHU NpU Ha-
rpeBaHKM (HANpUMep, HUKeJIT). BTOpHIM KOHTAKTOM CITYXHT METAUTHYECKAsI 1U1a-
CTHHA W3 MeIM WK CBUHLA.

1.2.2. Harpes 30H1a 10 TeMmepatypbl He Hipke 60 “C MOXeT OCYIIECTBIAThCA
JIOOBIM HarpeBaTelbHBIM yeTpoiicTBoM. MHAMKauus TeMIepaTypsl OCYLIECTRILA~
eTcsl BU3YaTbHO 10 PACIUIABICHHIO TPaHYIbI CIiaBa Byna, MpuBeficHHOH B Tem-
JIOBOM KOHTAKT C 30HIOM.

TIpy onpeleeHHH TUIIA SIEKTPOIIPOBOJHOCTH U3MEPUTETBHBIN 30H TODKEH
OBITh OYMILIEH OT CIEIOB cIUTaBa Byna.

1.2.3. B xayecTBe MHAMKATOPa MCIIONB3YIOT TAJIbBAHOMETPHI C YYBCTBUTEb-
HOCTBIO He Huxe 4 - 10~° A/men (Hanpumep, Tuma M-195/2 wm M-195/3). [lo-
NycKaeTcsh NPUMEHATH ycTaHoBKU TuroB TII-101, TI1-201 wiu apyrue MHAMKA-
TOPHI C TAPAMETPAMHM, II0 TOYHOCTH HE YCTYNMAIOIMMH YKa3aHHbBIM.

(M3menennas pepaxkums, M3m. Ne 1).

13. MoaroToBKa CJHIHMTKOB

TToBEPXHOCTB CIIUTKOB He HO/DKHA UMETh BUIMMbIX HEBOOPYXCHHBIM IJ1a30M
C/IEZI0B OKUCIIEHHUs MM LIBETOB Mofexanocty. JlomyckaeTcss USMEHEHHe Ha I10-
BEpXHOCTH, IIOTYYEHHOM TIOCE PE3KU ATMA3HBIM UHCTPYMEHTOM WIX 0GpaboTKY
aOpa3sHBHBIMU MaTepHaIaMH.

14 OnpegeneHue THUNA DBIEKTPONPOBOAHOCTH

1.4.1. Onpenenedue TUNa SICKTPOMPOBOAHOCTY IMPOBOAAT NpPU  TEMIe-
parype (2312) °C.

1.4.2. TprxuMas HarpeTsIA 30HI K IOBEPXHOCTH 00pasiia, BKJIIOYSHHOIO B
H3MEPUTETBHYIO CXeMy (4epT. 1), 106HBaIOTCA OTKIOHEHUSI CTPETKY HyIb-UHIIH-
Karopa.

1.4.3. TIo OTKJIOHEHHUIO CTPEJKM HYIb-UHAUKATOPA ONPEACIAIOT TUIl 3JIEK-
TponpoBonHOcTH. OTKIOHEHHE CTPENKH HYJIb-HHIUKATOpa JODKHO NPEBBILIATH
HOJHYIO LIKaIy npubopa Ha 30 %. JIjist BHIIOMHEHMsi YKa3aHHOIO TpeOoBaHUs
IOIYCKAETCs YBENMYEHUE PA3HOCTH TEMIIEPATyp MEXNY 30HIOM M CIIUTKOM.

2. OnpeneneHde THIA JJIEKTPONPOBOHOCTH METONOM
TOYEYHO-KOHTAKTHOTO BLINIPSMICHHSA

21. CymHOCTh, MeETOHA

BuinpsMISIOLIMe CBOMCTBA KOHTAKTa METAJLI-IIOJyTIPOBOIHUK ONpPEAEAIOTCA
THUIIOM HOCHTENIEH 3apsja B MOJIYIPOBOIHMKE. MeToa OCHOBaH Ha Ka4eCTBEHHOM
CpaBHEHHHM COMPOTHBICHUA TOYEUHOTO KOHTAKTa METa/I—IIOMYNPOBOMAHUK NPU
PA3THYHEIX TIOSAPHOCTAX [PUIOKEHHOIO HaNpAKeHus. TUIL 3NeKTPONPOBOIHO-
CTH OMPEAEISIOT 10 OTKIOHEHUIO CTPEJIKM YYBCTBHTEJBHOTO K TOKY HYJb-HHIM-
KaTopa I 110 BUAY BOJBTAMIIEPHOM XapaKTEPUCTHKH, IIONy4aeMON Ha 3KpaHe
ocuyuiorpada.
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TlpuHuMnuanbHasg cxXeMa IS ONpENe/IeHHS THIA 3J1eKTPOMPOBOIHOCTH
METOJIOM TOYEYHO-KOHTAKTHOIO BBLHIPSMICHUS C MPUMEHEHMEM HYJIb-HHIH-
Karopa ¢ ¥ ocunwutorpacda 6 rnpuBeseHa Ha 4eprT 2.

_—y

1
/_
/4

a

/ — ToYeuHBbIii KOHTAKT (30HL); 2 — CAMTOK; J — OMMYECKMil KOHTAKT; 4 — aBTO-

TpaHchopMaTop; 5 — HYJIb-HHAMKATOP; 6 — OTBOJ K TOPU3OHTANIBHBIM ILIACTHHAM OCLUA/I-

norpada; 7 — OTBOZ K BEPTHKAIBHBIM [LIACTHHAM ocLuuiorpada; & — peryJMpoBOYHOE
COMNPOTHBIEHHE

Yepr. 2

B 3aBHCHMOCTH OT YZIEIBHOTO CONMPOTUBIEHHS 06pa3la W YYBCTBUTEILHOCTH
ocuuiorpada BeTMIUHA COTNPOTUBNEHHUS MOXET GBITh PA3TMYHOM, HO JHOJDKHA
00ecrieyuBaTh MOJHYIO Pa3BEePTKY OCLUUTIOrpada N0 BEPTHKATHHOM OCH.

22. Tpe6GoBaHUSH K TNpHUMeHAEMHBM CpeAcCTBaM
U3MEPEHHUSHA

2.2.1. 30HA H3rOTOBISAIOT U3 BONBGPAMOBOM WM CTAIBHOM IPOBONOKU. BTo-
PBIM KOHTaKTOM CJIyKHT METa/LUTNYECKAsl IUIACTHHA U3 MEOU Wi CBHHIA. OMH-
YECKUH KOHTAaKT MONYJalOT HAHECEHUEM Ha MOBEPXHOCTb 0B6Pa3lia KOHTAKTHOIO
CIUiaBa (HanmpPUMEpP, MPH ITOMOIUM ATIOMOTAITMEBOTO KapaHNAINA WM MHAMH-
TAJUIMEBOM TACTHI).

22.2. B xayecTBe MHIMKATOpa HCIOJIb3YIOT TalbBAHOMETPhI C YyBCTBH-
TEJBPHOCTBIO He HuXe 4 - 10~ A/nen (sanpumep, tuma M-195/2 wrmu M-195/3);
st HaGMIONEHHST BONBTAMIIEPHBIX XapaKTePUCTHK MCIOMb3YIOT OCLILIOrpadbl
tunma Cl1—5, C1—19, C1—48 wm aHanormddbie uM. JONMYCKAeTCs! IPUMEHSTS
ycraHoBky Tunos TI1-101, TIT-201.

(M3menennas peaakums, Mam. Ne 1).

23. INoaroTOoOBKAa CHHUTKOB

TToBEPXHOCTD CTIUTKOB He JOJKHA MMETh BUIMMBIX HEBOODYXEHHbBIM IJ1a30M
CJICIIOB OKUCIIEHUs WK LBETOB Mobexanoctd. MsMepeHue momyckaeTcs Ha Tio-
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BEPXHOCTH, ITOJYYEHHOI B PE3y/IbTaTe PE3KH AIMa3HbIM MHCTPYMEHTOM WIH 00-
paboTKy abpasMBHBIME MaTepuajaMu. Ha CIMTKU C YACNBHBIM 3JCKTPUYCCKUM
conporHbicHAeM 60iee 200 OM * M HAHOCAT OMUYECKUH KOHTAKT.

24. OnpelneleHNe TUNMA SNEKTPONPOBOAHOCTH

2.4.1. Onipese/icHUE THIA 3JICKTPONPOBOJAHOCTH MPOBOAAT TIPH TeMIepa-
Type (23%2) °C.

2.4.2. TIpn ¥3MepeHHUSIX CTMTOK BKIIOYAIOT B U3MEPUTEBHYIO CXeMY (4epT. 2).

2.4.3. TIpux1MOM 30HIa X MOBEPXHOCTH CIMTKA NOOHMBAIOTCA OTKIOHCHMS
CTpeJIKH HyTb-HHAMKATOPA M NOSIBICHNs Ha 3KpaHe ocLuUUIorpada BONIbTaM-
IIepHO# XapaKTePUCTHKM BUAA, IOKA3aHHOTO HA YEPT. 3, CBUETENbCTBYIOMIEH O
HAIMYUHK B LIENH BRIMPAMIAIONIETO KOHTAKTa.

THIl 3JIeKTPOIIPOBOSHOCTH YCTAHABIMBAIOT B COOTBETCTBUM C Y€PT. 2, 3.

OTKIIOHEHHE CTPEIKM Hy/b-HHIMKATOpa NOJKHO OBITH Gonee 30 % monHOM
HIKaIbl mpubopa.

MeTox He BBOIUT KOJTHYECTBEHHBIX XapaKT€pPUCTHK.

XapakTepHblit H3ru6 KPUBBIX (4€pT. 3) HE JOJDKEH pacCMaTPHBAaTLCA € KOJIM-
YeCTBEHHOM TOYKH 3PEHUS.

2.4.4. TIpu MCIONB30BAaHMM METOHAa TOYEYHO-KOHTAKTHOIO BBHITIPAMIICHMSA C
IpYMeHeHHeM ociUiorpada Henb3s ONPERENATh TUIL SMEKTPONPOBOIHOCTH 11O
U306paKeHHIO XapaKTEPUCTUKY BHITIPAMIICHHUSA, €CTM XapaKTePUCTUKA HE MMEET
u3Tba 160 M30THYTA JBaXAHI.

Togo6ubie 5¢ddexThl MOTYT BOZHHKATH M3-32 HAIUYUS p-n-IIEPEXONOB B
MaTepHaie.

3. TpeOopaHus K KBATH(HEAIMH ONEPATOPA

KBamnduKalys orepaTopa A0KHA COOTBETCTBOBATH TPEOOBAHISIM M3MEPH-
TeJIsl BMEKTPHYECKUX TIApaMeTpOB MOIYIPOBONHHUKOBBIX MaTepUaIoB BTOPOro WK
GoJiee BHICOKOTO Pa3psia B COOTBETCTBUH C ACHCTBYIOLINM TapuHO-KBaMpHKa-
IIMOHHBIM COOPHHKOM.

4. TpeGoBanus TeXHAKH (e30MacCHOCTH

4.1. YcTpoiCTBO M TeXHUYEeCKast 9KCILTyaTallis IPMMEHIEMOT0 JeKTPOU3Me-
pHTENLHOTO 060PYIOBaHMS JOJDKHBI COOTBETCTBOBATh TPeGOBAHUAM «I1paBun Tex-
HHYeCKON SKCILTyaTalMH 3JIEKTPOYCTaHOBOK IOTPEOHMTENCH M TIPABWI TEXHUKH
6e30IACHOCTH TIPY IKCILTyaTALlMKM 3JICKTPOYCTAHOBOK NMOTpeOUTENE#», YTBEPXK-
JleHHBIX T'0C3IeKTPOHAA30POM.

TTo ycnoBusM 3JIeKTPOGE30MaCHOCTH 3/EKTPOYCTAHOBKH, IPUMEHACMBIE 1151
W3MEpEHHUA THIA 3IEKTPOIPOBOAHOCTH, OTHOCATCS K 3JEKTPOYCTaHOBKAM Ha-
npsoxenuem go 1000 B.
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5. Tepmunn

Tumn 371eKTPONPOBOAHOCTH SABISETCA Ka9eCTBEHHOM XapaKTepUCTUKOMN IOay-
[IPOBOJHHKOBLIX MAaTEPHAIOB. B 3aBUCHMOCTHM OT Xapakrepa Ipeobianaiomieit
nmpuMecH (IOHOpHAsA WIH aKUeNTOpHas) IIOMYMPOBOAHUK MOXeT ofajaTh
3JIEKTPOHHOM (1-THUO) HIH IBIPOYHOHN (p-THII) 3JIEXTPOIPOBOIHOCTHIO. THI
3JIEKTPOIIPOBOAHOCTA  OIIpeAeNdeT IPHPOAY OCHOBHBIX HOCHUTENICH 3apsia B
TTONTYTTPOBOTHHUKE.

IIPHIOXEHHE 3
Ob6a3zamenvHoe

U3MEPEHUE YAEJIBHOTI'O DJIEKTPHYECKOT'O COIIPOTUBIEHHA
YETBIPEX30HAOBBIM METOJOM

MeToauka npegHasHaYeHa A U3MEPEHHS YIOETBHOTO BJIEKTPHUYECKOTO CO-
IPOTUBJIEHMS Ha TOPLIEBOM IOBEPXHOCTH MOHOKPHUCTALTMYECKHUX CIUTKOB KpPEM-
Hug ot 1-10~* 10 1-10° OM * cM.

1. Cymmoctp MeTOna

MeTon ocHOBaH Ha pacyeTe yaeIbHOI'0 3JICKTPUYCCKOIo COIIPOTHBIICHUA IIO
H3MEPEHUIO Pa3HOCTH IOTCHIIHAJIOB B IBYX TOYKaX, PaCIIOJOXCHHBIX Ha ILUTOCKOM
TIOBEPXHOCTH CJIUTKA, IIPHU IPOMMYCKAHHUH YE€PE3 ABA TOYCYHBIX KOHTaKTa, paciio-
JIOXXKEHHBIX Ha TOH X€ MOBEPXHOCTHU, IEKTPUUECKOTO TOKA ornpelnesIcHHOM Benu-
YHUHEI.

2. Annapatypa, cpeacTBA A3MEPEHHA H MATepHAIb

Biiok-cxeMa YCTaHOBKH I M3MEPEHMs YAEIbHOTO 3JeKTPHYECKOT0 COIPO-
THUBJICHUSA TIpUBeAcHa Ha uepT. 1. CompoTHBieHHe HM30MAIMMA MOHTAaXa M BCEX
YCTaHOBOYHHIX TIPUCIIOCOGIEHHI He JNOJDXKHO OBITh HIDKE TPeGyeMoro BXOIHOTO
COIPOTHBIIEHYSE H3MEPUTEIBHOIO YCTPOMCTBA.

YcTaHoBKa JOMKHA GBITh aTTECTOBaHA II0 CTAHAAPTHBIM 00pasliaM yAEIbHOTO
3JIEKTPUYECKOIO COMPOTHBIIEHH S, BHECEHHBIM B ['oCyapcTBeHHEI peecTp Mep |
HU3MEPUTEILHBIX TIPUGOPOB, Ha TpeAebHOE 3HAYeHHe CyMMapHOii IIOrpelIHOCTH
He Gonee 5 % OT U3MepAEMOi BeTHYMHBI.
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Biok-cxema YCTAHOBKH AJii H3MEpEeHHA
YACABHOr0 JJICKTPHICCKOro CONMpPOTHBJICHHA

J

1

F"‘"“-i_-_'

L 5 ;

1 — 4eTbIpeX30HIOBAS M3MEPUTEJILHAS TOMOBKA;

2 — HCTOYHHMK TOCTOSIHHOTO TOKa M3MeHSIEeMOH

MOJSAPHOCTH; 3 — YCTPOWCTBO IS namepeﬂml
HamnpsiXeHHusl;, 4 — CJIMTOK

Yepr. 1

21. TpeboBaHuUA K TpHUMEHSEMB M cpeacTBaM
H3MEepeHUSA

2.1.1. UaMepuTeapHasa 4eTHIpeX30HAOBasA rooBka Tuma C2080 ¢ yeThIpbMs
JIMHEIHO pacIloNIOXEeHHBIMY 30HIaMH 13 KapOuaa BonbdpaMa;

MEX30HIOBOE PAaCCTOSHHE I, = (1,3 £ 0,010) mm,

MaKCHUMAJIbHBIA nnnennmn pasMep paboyell [IOIAIKY 30HIA — He Gonee
60 MKM.

Cuna npmxuma 30H1a K cautky — 0,5 — 2,0 H.

2.1.2. ACTOYHHK TOCTOSHHOTO TOKa, 00€CIIeYHBAIOIIMI TIONTyYeHHE TOKOB
H3MepsAEeMOil TIOJNSPHOCTH B THAIIA30HAX, COOTBETCTRYIONINX Ha3HAYEHUIO YCTa-
HOBKH.

JOIyCTUMBIE OTKJIOHEHHUS 3JICKTPHYECKOro TOKA 33 BpeMs U3MEPEHUsI — He
6osee 0,5 % OT ero BeJIMYUHBI.

ITorpentHOCTs U3MEPEHHUA SJIEKTPHUYECKOTO ToKa — He Gonee 0,5 %.

2.1.3. N3MepuTeIbHOE YCTPOMCTBO, 00eCIeYnBalolliee U3MEPEHUE HaIIpsKe-
HMI B IMAMAa30HaX, COOTBETCTBYIOLIMX HA3HAUYEHUIO YCTAHOBKH, IPYU HEOOXONH-
MOM ISl TIPABIJIBHOI'O M3MEPEHHS BXOTHOM COMPOTHUBICHUY.

IorpemHocTs U3MepeHud He Gonee 1,0 %.

IIpenenbHble 3HAYeHUA pabOYMX TOKOB M M3MEPSEMBIX HATIPSKECHUI B 3aBU-
CHMOCTH OT BeJIMYMHBI YAEIBHOTO MCKTPUYECKOrO CONMPOTUBICHUS NPUBENCHE
B Tabnuie.

IIpu MCIIOAB30BAHUU B KAYECTBE M3MEPHUTENBHBIX MPUOOPOB KOMIIEHCUPYIO-
IMX IOTEHIHOMETPOB BXOIHOE coNpoTuBIeHHue (R ), OM, BEMCIIOT 110 Gop-
MyJie

U
=Y (D
Ry 05-C-A

rae U — u3MepsieMoe HalpsixeHue, B;
C — YYBCTBHUTEJBHOCTh TaJIbBAHOMETPA IO TOKY, A/MM;
A — MMHHMMaJIbHas IleHa NeACHUS IIKaJIbl TalbBaHOMETPpa, MM.

5*
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Bepxuuii npenen us- Bepxuui npezen BxomHoe conpoTus-
MEpSIEMOTO YIEABHOTO |  BepxHuii mpenes JIEHUE M3MEPUTENb-
3NEKTPUUECKOTO COINpPO- pas(gmx TOKf,)B I A l/[3MCpHCMOIl‘§) B HbIX npubopos R,
TUBJCHUS p, OM * cM HANpPKERHUS L, OM, He MeHee
10-3 1,010~ 1,2-10 1-10°
102 1,0- 10! o 1,2-10°3 1-10¢
10! 1,0- 10! 1,2-102 1-10°
1,0 8,2-107 - 1,0- 10~ 1-10¢
10! 8,2-10-3 1,0- 10! 1-10¢7
102 8,2-10—* 1,0- 10! 1-10%
103 8,2-10-° 1,0- 10! - 2108

Ucnonb3oBaHue IIOJIyaBTOMAaTHYECKMX ITOTEHIIMOMETPOB Tuma P-348,
P-349 pekoMmeHmyeTcsa U TeX AHWANIA30HOB YIEJIBHBIX 3JIEKTPHYSCKUX COIIPO-
THBJICHWI, IJIA KOTOPHIX VYKa3aHHEIE B IAacIoOpTe MNOTEHIMOMETPA 3HAYCHUS
JOITYCTUMBIX BHEIIHHX COMPOTUBIEHHMHA cocTapusiior 10— or  3HaveHwHit,
PEKOMEHIYeMbIX Tabiuiieil IS BXOOHBLIX COMNPOTHUBIEHUN HW3MEPUTEIHHOTO
npubopa.

2.1.4. JomyckaeTcd IpUMeHEHHE YCTAaHOBOK «MeTpuka-104», «Metpuka-124»,
«Metpuka-224», <«JIuck-204» u Ipyrux CpeacTB M3MEPEHHH, XapaKTepUCTUKHA
KOTOPBIX yIoBIeTBOPsitOT TpeboBanusiM FOCT 24392.

(BBenern nonoanntenbuo, M3m. Ne 1).

22. Matepwnans, anmnapaTtypa

Marepuans abpasusHbie 110 FOCT 3647.

Topomxkwu amMasueie o F'OCT 9206.

HHCTpYMEHTEI ajiMa3Hble C IIPUMEHEHUEM AJIMa3HbIX TIOPOIKOB.

TKaHb YIIAaKOBOYHAS, CypOBas.

DOwibTpHl 06€330JIEHHBIE.

ByMmara mpoMoxkaTenabHas.

Bona muTheBas TEXHHMYECKAS.

Bbsi3p orbenennasa mo I'OCT 29298.

Crupr atiossnit o 'OCT 18300, mo I'OCT 5962.

Mapinsa no TOCT 9412.

bymara dmisrpoBansHas mo TOCT 12026.

YCTaHOBKM U1 U3MEPEHUSA YACIBHOTO 3JIEKTPHISCKOTO COTIPOTUBICHUS:

«Metpuka-104» mo TY 25—10 (AMIL,.778.019);

«Metpuka-124» mo TY 2—10 (AMU,.778.020);

«Metpuka-224»;

«Jlnck-204».

(M3menennas pepakmua, Mam. Ne 1).
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3. YciaoBusa npoBeieHAA H3MEPEHHH

3.1. AzMepeHHe YIAENBHOTO 3JEKTPHICCKOTO COIMPOTHBIECHHS IPOBOIAT Ha
CJIUTKAX, UMEIOHIMX BO BCEX TOYKAX ONMHAKOBBIN THII 3JIEKTPOIIPOBOJHOCTH.

3.2. A3MepeHns NPOBOIAT Ha IUTOCKUX IIOBEPXHOCTX, HMEIOLIMX IIEPOXOBa-~
TocTh Ra He 6onee 2,5 MxM o 'OCT 2789.

3.3. Tlpu npoBeleHUH HN3MEPEHMI PACCTOSTHHE MEXKIY KpaeM CJIHUTKA U O1Iu-
XaluM K HeMY 30HIOM IOJDKHO OBITH HE MEHEe 5 MM.

3.4. UaMepenus npoBoaar npu ¢hpUKCHpOBaHHOM TeMIiepatype (2312) °C.

TeMnepatypy cautka goBoadar ao (23%2) °C, BelaepXuBas €ro He MeHee 1 4
TIpU YKa3aHHOH TeMIlepaType.

3.5. A3MepeHrne CIMTKOB C YHCABHBIM 3JIEKTPUYECKMM COMPOTUBICHUEM
oM 200 OM - cM HeoOXOAMMO NPOBOMUTE TIPM 3aTEMHEHMM CIMTKa. s
OCTaJIbHBIX IMAamNa30HOB YIEIBHOTO 3JIEKTPUYECKOTO COIMPOTUBJIEHMS IIPU W3-
MEPEHUSIX -AOIMYCKAETCSl OCBEINCHHOCTh CIUTKA pacCesSHHBIM CBETOM He 6o-
nee 500 nk.

4. BomosHenne H3IMepeHHii

4.1. Ha noAroToBIEeHHYI0 IOBEPXHOCTh CTUTKA, YCTAHOBJIEHHOTO B JIepXKare-
JIe, omycKaloT 6e3 ymapa 30HIBl M3MEPHUTEIBHON TOJIOBKH, IEPICHIUKYISAPHO
TIOBEPXHOCTH.

4.2. YcTaHaBIMBAIOT BEIMIMHY TOKA, Yepe3 CIMTOK (CM. TaOJIHILy) 1 NPOBOIAT
HU3MEpeHUe NafeHus HanpsKeHUS MeXNy BHYTPEHHUMH 30HIAMU IIPH IBYX II0-
JIAPHOCTSX TOKA. -

HckoMoe 3HaueHHE U3MEPSEMOro HAIPSDKEHUS OMIPEACIIIOT KaxK CpelHee
apudMeTrIecKoe U3 UIMEPESHUI TIpH ABYX HOJAPHOCTIX TOKA.

Homyckaercs M3MepeHHe IIpY OAHON IOIAPHOCTH TOKA.

5. ObpaGoTka pe3yabTaToB

YaenpHOe IEKTPUYECKOE CONMPOTHBICHHE (p), OM *CM, BHIYMCISIOT IO
dopmyne

U
p=7 2mhyy, 2)

rae [, — 3(dekTHBHOE pacCTOsHUE MEXIy 30HIAMHM H3MEPHMTETbHOM roI0B-
KM, CM, BBIYHCIEHHOE I10 (hopMyIie

-
1 i I 1
VN PR R N SR |
00 (11 I+ ] 12+13+13)’ &

rae /, 1, [, — paccToAHUA MEXIy 30HIAMH, CM.
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Ipu namepurensHOM ronoske ¢ [, = (1,3+0,010) MM B dpopmyny (2) noxucras-
JAIOT 3HaYeHWe /; TIpM OTKIOHEHUM MEX30HJIOBOTO PACCTOSHUS, MPEBHINAIO-
weM 0,010 MM, B popMyiy (2) MOACTABIAIOT 3HAYEHHUE [, ..

6. HopMbl HA MOKA3ATEH TOYHOCTH

6.1. UHTepBaI, B KOTOPOM HAXOAWTCS CIydaiiHas NOIrPelIHOCTh M3MepeHUs
VAENBHOTO 3JEKTPHYECKOTO CONPOTHUBICHMS, XapaKTEPHU3YIOIasd CXOXUMOCTH
pe3yNbTATOB M3MEPEHUi, paBeH +2 % IIpU IOBEPUTEIbHOM BEPOATHOCTH
P=10,95.

6.2. UuTepBai, B KOTOPOM HAXOOUTCH HOIPENTHOCTh H3MEPEHMS, XapaKTepH-
3y10H[asd BOCIIPOU3BOAUMOCTE H3MEPEHUH IIpH COOMI0IeHHH TpeGoBaHMIA HaCcTO -
IIIero CTaHAapTa, paBeH * 5 % Npu HOBepUTEAbHOM BeposaTHocTH P = 0,95,

7. O6padoTKa pe3yJbTaToOB

7.1. Pe3ynbTaToM U3MEPEHHSA YAEIBHOTO 3JICKTPHUYECKOTO COMPOTUBICHUA (p)
ABJIAETCA BeIMYHMHA, BRIYMCIIEHHAs Mo dopmyne (2).

7.2. Pe3ynbTaT M3MEPEHHUS XapaKTepU3YeTCs MOTPEUIHOCTRIO Ap= 5 % p, ecii
HM3MEpEeHHUA IIPU IBYX MOMAPHOCTAX TOKA WIM HPHU MHOTOKPATHBEIX H3MEPEHUSIX B
TIpeJenax OgHOM 00JIaCTH pa3IuyaloTcs He 6ojee YeM Ha BeIMYHHY YCTAHOBIIEH-
HOM CIy4aiiHOM IIOTPelIHOCTH u3MepeHus (12 %).

7.3. TIpu paznuauMM B pe3yJbTaTax M3MEpPeHUi NP ABYX IONSPHOCTAX TOKA
(p,, p_), IpeBbmaOIUX +2 % OT U3MepseMoii BeTMIMHBI (p), €CIIU YCTAaHOBIE-
HO, YTO OTH pa3TU4Ms HE allapaTypHOTO MPOUCXOXACHUS, U3IMEPEHU XapaKTe-
PH3YIOTCA IOTPEIIHOCTBIO;

2

°

Ap _ (py — p_)2 A . )]
- =A%+ | + 106 100 %,
rae
+ p_
p = Py - p :

el

A — ChydYaiiHas COCTaBJISIOLIAs IOrPELIHOCTb, paBHast 2 %;

A, — CHCTeMaTMYeCcKas COCTAaBISIONIas MOTPEITHOCTH, paBHad 3 %.

7.4. Pe3ynbTaThl M3MEPEHMI BBIPAXAIOT TPEX3HAYHBIM YMCJIOM, €CIIM MEPBOM
nugpoit sasiserca 1, 2, 3 ¥ ABy3HauYHBIM, €ClM repBas Uudpa Gonpile Tpex.
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8. OnpeneneHne KA4eCTBA CAHTKOB KPEMHHSA MO yAeAbHOMY
3/IEKTPHIECKOMY CONPOTHBIICHHIO

VieapHOoe 3IEKTPHYECKOe CONMPOTURICHUE U3MEPSIOT Ha 060MX TOpLAX CIMT-
Ka MOHOKPHCTA/UIMYECKOTr0 KPEMHISI B LIeCTH (GHKCHPOBAHHBIX TOYKAX ITO AMa-
METpPY CIUTKA, B OByX B3aMMHO MEPIECHIMKYIAPHBIX HAIpPABJIEHUAX, PACIIONO-
KEHHBIX B COOTBETCTBHU C 4epT. 2.

Io pesynabTaTaM U3MEPEHHs YACTBHOTO 3JIEKTPU-
4eCcKOTro CONPOTHRIEHMS Ha IBYX TOpLIaX CIMTKA BbI-
YUCIISIOT:

CpelHee 3HaYeHHe YAEeIBHOTO MIEKTPHYECKOro CO-
IIPOTHBJICHUA Ha MepubepuitHOM KOJbLE TOPLA:

— _ P tPstP3t Py
p]‘l_ 4 ’

e 5“1 — Ha OIHOM TOpIIE; 5.12 — Ha ApYroMm Yepr. 2

TOpIIE;
CpeIHeE 3HAYCHHUE YCIBHOIO IJIEKTPHIECCKOro COIPOTUBICHUA B ICHTPE TOP-
aa:

= _Pptp
pu =",
rae Pu, — Ha OJIHOM TOpIE; Pu, — Ha IPYroM TOpLE;

cpenHee 3HaYeHUE YACAbHOrO 3JCKTPUYECKOro CONPOTHBICHHS Ha TOPLE:

~ _ Pst P
pr = — 5 -,
Tac ETI — Ha OAHOM TOPIIE, 61‘2 — Ha JPYTOM TOPILE,

pafUaIbHOE OTHOCUTEILHOE OTKIOHEHUE YACIABHOIO 3JICKTPHMYCCKOIo COIMPO-
TUBJIICHHS OT CpeIHEro 3Ha4e€HUs 110 TOPUY CIMTKA Ha TOPLE:

5, =| P Pui 100%,
Py

rae & &, — Ha OIHOM TOpUE; 6R2 — Ha JpyroM Toplie;
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OTHOCUTEJIBHOE OTKJIOHEHME CPEIHMX 3HAYEHUN YAENBHOIO 3NEKTPUYECKOTO
COIIPOTUBJICHUSI TOPLIOB OT HOMUWHAJIBHOIO 3HAYCHUA YACIBbHOI'O COIIPOTHUBIIE-
HHUS D .-

—p—T -p
§, =|— 1. 100%,
1 pHOM
JUISL OIHOTO TOpLA U
’ 5 = Puom
5, = |—2— 1. 100%,
2 Prom

IJid IpYTOro Topua.
(AsmeHennas penakuasa, M3m. Ne 1),

9. TpeboBanus K KBaauGHKAIHM OnepaTopa

Ksanuduxanusa omeparopa B 06beMe, HEOOXOAMMOM IS BEIIOJTHEHUA H3Me-
pEHMIA, TOJKHA COOTBETCTBOBATH TPEOOBAHUAM M3MEPHTEINS SIEKTPUIECKIX I1a-
paMeTpOB IOJIYIIPOBOAHIKOBBIX MATEPUAJIOB TPETHETO WIH 00OJIee BBICOKOIO pas3-
pAna B COOTBETCTBUH C IEHCTBYIOMIMMHE TapudHO-KBATU(DUKAIHOHHBIMU pa3ps-
JIaMHU.

10. TpeGoBaHua TeXHHKH 0€30MACHOCTH

10.1. YcTpoHcTBO M TeXHUYECKast SKCILlyaTalysl [IPUMEHSIEMOTO 3JIEKTPOU3-
MEPHTEILHOTO 0B0OpYIOBAaHUS HOJIKHBI OTBeYaTh TpeOGoBaHUAM «IIpaBun TexHu-
YeCKOM 3IKCIUTyaTaALMK 31¢KTPOYCTAHOBOK MOTpeduTe/Icit M MpaBWil TeXHUKH Oe-
30MMACHOCTHU TPH SKCIUTyaTalluu 3JIeKTPOYCTAHOBOK MOTpeOuTeNeil», YTBEPXKACH-
HBIX [0C3MEeKTPOHAN30POM.

ITo ycnoBusAM 31eKTpoOe30MaCHOCTU 3J€KTPOYCTAHOBKH, IIPUMEHSAEMBIE IS
M3MEPEeHHs VIEIBHOIO 3JEKTPHUYECKOTO COMPOTUBICHUSI, OTHOCATCS K 3JIEKTPO-
YCTaHOBKaM HarpstxeHueM no 1000 B.
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IIPHIIOXEHUE 4
Oba3amenvroe

ONPENEJEHUE INIOTHOCTH JUCIOKAIIUH
B MOHOKPUCTAILTUMYECKHMX CITUTKAX KPEMHUSA

Mertonuka npexHasHayeHa [ onpeeNeHUs IUIOTHOCTH JUCTOKAIMIA B MO-
HOKPUCTAJUTUYECKUX CTUTKAX KPEMHHS 3JIEKTPOHHOTO M IBIPOYHOTO TUIOB 3JIeK-
TPONPOBOAHOCTH C YAEJBHBIM 3NEKTPHUYECKMM CONPOTHBIeHHEM 6Gosee 0,005
OM * cM s opuenTanuu (100) u (013), ¢ yaeTbHEIM 3IeKTPHYECKAM COTIPOTHB-
Jenuem Gosee 0,0008 OM - cM s opuenTamuu (111).

MeTonuka npuMeHHMa VIS CIIMTKOB KPEMHMUS ¢ TUIOTHOCTBIO JUCIOKALMHA OT
0 mo 1-10° cM~2. KpeMHwmit Ge301CIOKALMOHHBIN TIPH N, He Gonee 10" cm~2.

1. CymuocTts MeToxa

KonmyecTBo nucioxanuii sipisieTcst XxapakTepuCTHKOM COBEPLICHCTBA KpHC-
TaJIa.

Meronvka BBISIBIEHNSI JUCIIOKAIIMIT OCHOBAaHA Ha Pa3/lMuiu B CKOPOCTH TPaB-
NeHUs1 06AacTel CIMTKA ¢ TUCIOKAUMAMK U Ge3 HuX. B MecTe nepeceyenus auc-
JIOKALIMI U KCCIEAYEMOl MOBEPXHOCTU CKOPOCTh TPABJIEHHS CIUTKA BhILIe, BCIIE-
CTBHE YEr0 AUCIOKALUHM BBIABIAIOTCA B BUIE SIMKM TpaBieHus. OmnpeneneHue
TUIOTHOCTH JUC/IOKAIlWi MIPOBOJAT Ha TIOBEPXHOCTH CJIMTKOB, TOABEPTHYTHIX U3-
GUpaTeNbHOMY XMMHYECKOMY TPABJIEHUIO TI0CTIE BBIPAIMBAHUS WIM MEXaHUYEC-
KO# 00paboTKH.

2. PeaKTHBBI, MATEpHAIBI B ANNAPATYPA

Kucnora ¢ropucrosogoponsaa no 'OCT 2567, TOCT 10484.

Kucnora asorHas o I'OCT 11125, TOCT 4461, TOCT 701.

Aurunpun xpomossiii o TOCT 3776, TOCT 2548.

Kanmit nByxpomosokucisiit mo TOCT 4220.

ITopomiku anMasusie o TOCT 9206.

AJMasHBle MHCTPYMEHTHl C IIPUMEHEHHEM aNMa3HBIX IIOPOIIKOB IO
T'OCT 9206.

KpynHocts ocHOBHOM ¢pakuui npumeHseMbiX aGpa3MBHBIX MATCPUATIOB
JOJDKHA OBITh He Gostee 100 MxM.

Bymara npomokarenbHasi.

byMara dubrpoBansias o FOCT 12026.

bsasp or6enennas mo TOCT 29298.

Becu BJITK unu BHII-2 no I'OCT 23676, TOCT 23711.

6—459
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CrakaHbl XHMMYECKUE, MEH3YPKH, IUIMITIBL

BaHHH KHCIIOTOYCTOMYUBHIE.

Cranok uvmdosanbubii Tuma 2KK 7809 unu aHanoruyHeli.
Muxkpockon Metatorpadudeckuii Tuna MUM-7 wnu aHaJTOTHYHBIA.

3. IoaroroBka 00pa3noB K H3MEPEHHAM

KoHTposib IJIOTHOCTH AMCJIOKALMI OCYILIECTBIISIETCS Ha TIOBEPXHOCTH TOPLIOB
MOHOKPHCT/UTMYECKHX CIIMTKOB WM XK€ Ha MPWIETralollNX K HUM IUIaCTHHAX.

31. MexaHumuyeckass obpaboTka

3.1.1. U3mepsieMble IOBEPXHOCTH TOPLIOB MOHOKPUCTAUITMYECKMX CIMTKOB HUIH
IIacTiH o0pabGaThIBAIOT ¢ MOMOILIBI0 CHEIMATbHOTO aaMa3HOIo MHCTPYMEHTA.
IllepoxoBarocTs IUI0CKOCTH Ra HomkHa GBITh He Gonee 2,5 MM o TOCT 2789.

3.1.2. O6paGoTaHHbIE IOBEPXHOCTH IMPOMBIBAIOT B IPOTOYHOH BOIE U CYIIIaT
dunbTpoBaEHOM GyMaroii.

32. XuMuUYecKasa MOJUPpOBKaA

Tlepen n3GupaTeIbHBIM TPABICHIEM XMMHIYECKOM ITOIMPOBKE NIOABEPTAIOT 110~
BEPXHOCTH TOPLIOB CIMTKOB WIM IUIACTHH. ECTECTBEHHYIO MOBEPXHOCTH CIIMTKA
nepel M30HpaTeIbHBIM TPABJICHHEM XUMHUYECKON TIONUPOBKE HE NOIBEPraioT.

3.2.1. g XxuMHU4ecKo#l MOJMPOBKH MCIONB3YIOT PACTBOP COCTaBa: KMCJIOTa
¢dropucroBogopoaHas — 1 oGreMHas YacTh, KMUCIOTa a30THAs — 2—4 0ObeMHBIE
YaCTH.

3.2.2. MOHOKPHUCTALTMYECKHE CIUTKM WIX IUIACTUHH IIOIPYXaloT B BaHHY C
MOJUPYIOIIMM PacTBOPOM NPU KOMHATHOH TeMIleparype.

- 3.2.3. O6BeM NOAUpYIOLIEro pacTBopa cocTasiseT 8—10 M Ha 1 r ob6padaTthl-
BaeMoro Martepuana. [Ipu 3ToM Best IToUIEXKANIAsE U3MEPEHUIO IIOBEPXHOCTD IO~
XHa OBITh TMOKPHITA NMOJIUPYIOILIMM PACTBOPOM.

3.2.4. TIpu noJMpoBKe TIPOBOAAT IOCTOSHHOE IIEPEMELIMBAHHE PACTBOpA U
BpallleHHe obpa3sLa.

3.2.5. TIpomomKHATEbHOCTh XMMHIECKOIM MOTMPOBKK COCTABIsAeT 2—10 MMH.

3.2.6. Ilo okOHYaHHUM IMOJHMPOBKH MOHOKPUCTUUIMYECKHME CITUTKHM WIM IUIac-
THHBI OBICTPO BBITPYXAIOT U3 NOIUPYIOLLErO pacTBopa, HpOM}:IBa}OT B IIPOTOYHOM
BOZAE W CyllIaT (GHUIBTPOBATLHON GyMarou.

3.2.7. NomyckaeTcsi MHOTOKPAaTHOE MCITONb30BaHUE IOIUPYIOLIETO PacTBOpa.
TMonupyioluii pacTEOp HENPUIOLEH, €CIM TIPH TPABJICHUH B HeM B TeyeHue 10
MHH He TPOMCXOIUT MOJIMPOBKHU.

33, BosgaBleHUEe AUCIAOKALOUH

3.3.1. Monoxpucmanauneckue caumku u naacmunsl ¢ opuenmayueii (I11T)

3.3.1.1. JIyia BeIABICHUS JUCJIOKAIIMI HA TOpLIaX MOHOKPUCTAUINYECKUX CIIUT-
KOB WIHM Ha IPWIETAIOWINX K HUM IUTAaCTHHAX UCHOJb3YIOT CEIEKTUBHBIA TPaBH-
TeJlb, COCTaB KOTOPOL'O, B 3aBUCHMOCTH OT MCXOMHOI KOHIEHTpauuu ¢ropucro-
BOIIOPOJIHOM KUCIIOTHI, OIpeaensercs mo 1abm. 1.
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Tabnuua 1

DTOpPUCTOBONIOPOAHAS KHCIOTA O6beMHOE COOTHOLIEHHE KOMITOHEHTOB
KoHueHTpauus, [lnoTHOCTS, Boaunlit pactop

% r/cM? HF Cro, H,0
30 1,10 1,5 1 1,5
35 . 1,116 1,3 1 1,7
40 1,128 1,1 1 1,9
45 1,142 1,0 1 2,0
50 1,155 0,9 1 2,1
55 1,169 0,8 1 2,2
60 1,183 0,75 1 2,25

3.3.1.2. BoaHblii pacTBOp XPOMOBOTO aHTHAPHIA FOTOBST pacTBopeHHMeM 250 r
XPOMOBOIO aHTUIAPHIA B 1 J1 BOJBI.

3.3.1.3. MOHOKpHCTa/UIMYECKHE CIIMTKU WM TUTACTHHEL TIOIPYXAaloT B BAHHY C

- TPaBWIbHBIM PacTBOPOM IIPY KOMHATHOM Temnepatype. OGbeM pacTBOpa COCTAB-

nsteT 2—4 M1 Ha 1 1 o6paGaTsiBaeMoro Matepuaia. ITpu sToM Bes nmomnexatuas
H3MEPCHHUIO TIOBEPXHOCTh JO/DKHA OBITh MOKPHITA TPABAIIMM PACTBOPOM.

ONHOBpEMEHHO B BaHHY MOMEILAIOT obpasen-criyTHuK. O6pasel-CIyTHUK
TIOXBEPraloT MEXaHMYECKOH 00paboTKe M XMMMYECKOIl IIOMMPOBKE Iepen Kax-
ABIM TPAaBICHHEM IS BHLIBICHUS IMCIOKaMHu. B xavectse o6pasia-cryTHuka
MOXHO HCTIONB30BATh MI000H 06pasel KPeMHUs ¢ AMCIOKALMSIMH, BbIABICHHb]-
MH B CBEXEIIPUTOTOBICHHOM PaCTBOPE.

3.3.1.4. TIponoyKuTeIBHOCTb TpaBNeHUs cocTaBnseT 10—40 MuH.

3.3.1.5. CIUTKH WM TDIACTHHEI BMECTE C 00pa3LOM-CIIyTHHKOM BBIIPYXAIOT
U3 TPaBUIBHOTO PacTBOpa, IPOMBIBAIOT B MPOTOYHON BOJE U CyLIAT (IIHTPO-
B&JILHOM OyMaroi.

3.3.1.6. KayecTBO TpaBieHHS M3MepSeMBIX TOBEPXHOCTEH OIpemeIAIoT 110
YETKOCTH BBIABICHMS AMCIOKAUMI Ha oGpasiie-CIyTHHKE,

3.3.1.7. lomyckaeTcss MHOTOKPATHOE MCIIOIb30BAHHE TPaBHJILHOTO PacTBOpa.
TpaBwibHBIN pacTBOp He NPHIOAEH MU AaTbHEHIIETo MCIIOJIb30BaHHUS, €CIU B
HEM IIPH TPaBJICHMH B TeyeHHe 40 MUH Ha obpaslie-CIIYTHHKE He BBIABIICTCS
AVICJIOKAlIMOHHAs] KapTUHA TPaBICHUS.

3.3.1.8. lonyckaeTcs MpOBOIKTE BEIABIEHHE JUCTTOKAIIMIT HA MOHOKPHCTAJI-
JIMYECKHUX CIUTKax win mwiactuHax (I1I) B pacteope:

KHcIoTa GropUCTOBOIOPOIHAS,

BOJIHHIM PacTBOP ABYXPOMOBOKHCIIOTO KATUS B COOTHOUICHUM (1:1).

3.3.1.9. BonHEIii pacTBOp IBYXPOMOBOKHCIIOTO KaJIUsi IIPUTOTOBJISIIOT PACTBO-
penneM 100—150 r 1ByXpOMOBOKMCIOro Katus B 1 J1 BOXbI (70—90 °C).

3.3.1.10. BoisiBicHHE IUCIOKALMii OCYLIECTBJIAIOT B  COOTBETCTBHUU C
mm. 3.3.1.3—3.3.1.9.

(Usmenennas penakuus, Mam. Ne 1).

6*
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3.3.2. MonokpucmanauyecKue caumiy u naacmunvi ¢ opuenmayuei (100)

3.3.2.1. [loaroToBKa MOHOKPUCTAUTMYECKUX CIMTKOB M IUIACTMH C OPHEH-
tanueit (100) 11 BHIABICHMS DUCIOKALMH OCYIIECTBIACTCS B COOTBCTCTBHM C
mm. 3.1—3.2.

3.3.2.2. BoisiBJieHUe TUCIOKALMiT OCYIIECTBISAETCA B CEJICKTUBHOM TPAaBUTEIIE,
COCTaB KOTOPOTO, B 3aBUCHMOCTH OT MCXOJHOM KOHIEHTpauuu GHTOpHUCTOBONO-
POIHOM KHMCIOTH, OIpeaensercs 1o Tabi. 2.

Ta6uauma 2

Kucaora dropuctoBogopoaHas O6beMHOE COOTHOLIEHUE KOMIIOHEHTOB
KonueHTpauus, ILi1oTHOCTS, Bonusblii pacTBOp
% r/cM HF CrO, H,0
35 1,116 8 1 1
40 1,128 7 1 2
45 1,142 6 1 3
50 1,155 5,5 1 3,5
55 1,169 5 1 4
60 1,183 4.5 1 4.5

3.3.2.3. BoxHBIii pacTBOP XPOMOBOTO aHTUIPMAA TOTOBIT PacTBOPCHHUEM
250—300 r CrO, B 1 1 BOZBI.

3.3.2.4. BpiABicHUe AUCIOKALMii OCYHIECTBIAIOT B  COOTBETCTBMM C
mm. 3.3.1.3—3.3.1.7.

(M3menennas pepaxmua, Msm. Ne 1).

3.3.2.5. (Mckmouen, U3m. Ne 1).

4. TIposenenne H3MepeHns

MMoacyeT IUIOTHOCTH IUCITOKALIMIt TIPOBOAAT C TIOMOILBIO MeTauiorpaduyec-
KOT'0 MMKPOCKOIIA.

PexoMeHayeMOeE YBEIMIeHHEe MUKPOCKOIIA B 3aBUCHMOCTH OT IUIOTHOCTH JIHC-
JIOKaLMi oIpenenseTcs mo tabr. 3.
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Ta6numa 3

ITnotHoCTE AMCHOKALMIA, CM? YBenuueHue, *
0—5-10? 40—60
5.102—1-1¢ 60—80
1-10°—5-10° 80—120
5.10°3—1-10* 120—170
1-10*—-5-1¢¢ 170—350
5-100—1-10° 350—600

Ha nsmepsaeMoit oBepXHOCTU IPOCMATPUBAIOT B ABYX B3AMMHO epHeHANKY -
JIAPHBIX HANIPABJICHUAX AEBSATH MOJCH 3PEHUS M OTIPENENAIOT KOJUYECTBO JHICIIO0-
KallMOHHBIX SIMOK TPaBJleH¥s B KAXJIOM M3 HMX. PacnonoxeHue moneit 3peHus
UL OIpefesIeHHs IUIOTHOCTH IMCIOKAIIMIA Ha TOPLIaX CIUTKORB WIH Ha IDIACTUHAX
npHBeeHo B Tab. 4. Cxema BHIGOPa MOJIEN 3peHKS ULS ONPeIe/IeHus! ILIOTHOCTH
MUCIOKAlMH MOKa3aHa Ha 4epT. 2.

TaGnuua 4

Pacnonoxenne noseil 3peHns Jis KOHTPOJIA IWIOTHOCTH JMCIOKAIMN
Ha TOPNAX MOHOKPHCTALIMIYECKHX CAMTKOB
HJIA HA IUIACTHHAX

Juametp Paccrodnme Toyex H3MepeHus oT Kpas ofpasia, MM
obpasua, MM 1u6 2n7 3 4u8 519
30,0 3.1 72 | 150 22,8 26,9
31,0 3,1 7.4 15,5 23,6 27,9
32,0 3,2 7.6 16,0 24,4 28,8
33,0 3,2 7.8 16,5 25,2 29,8
34,0 3.3 8,0 17,0 26,0 30,7
55,0 4,6 12,8 27,5 42,6 50,4
56,0 4,7 12,6 28,0 43,4 51,3
57,0 4,7 12,8 28,5 44,2 52,3
58,0 4,8 13,0 29,0 45,0 53,2
59,0 4,9 13,3 29,5 45,7 54,1
60,0 49 13,5 30,0 46,5 55,1
61,0 5,0 13,7 30,5 47,3 56,0
62,0 5,0 13,9 31,0 48,1 57,0
63,0 5.1 14,1 31,5 48,9 57,9
64,0 52 14,3 32,0 49,7 58,8
65,0 52 14,5 32,5 50,5 59,8
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Ilpodoaxcenue mabn. 4

MuameTtp . PaccTosiHME TOYEK M3MEPCHHUS OT Kpasi oOpasna, MM

obpasua, MM | ) ¢ 2u7 3 4u8 Su9
66,0 5,3 14,7 33,0 51,3 60,7
67,0 5,3 14,9 33,5 52,1 61,7
68,0 5,4 15,2 34,0 52,8 62,6
69,0 5,5 15,4 34,5 53,6 63,5
70,0 5,5 15,6 35,0 54,4 64,5
71,0 5,5 15,8 35,5 55,2 65,4
72\10 5,6 16,0 36,0 56,0 66,4
73,0 5,7 16,2 36,5 56,8 67,3
74,0 5,8 16,4 37,0 57,6 68,3
75,0 5,8 16,6 37,5 58,4 69,2
76,0 5,9 16,8 38,0 59,2 70,1
77,0 5,9 17,0 38,5 60,0 71,1
78,0 6,0 17,3 39,0 60,7 72,0
79,0 6,1 17,5 39,5 61,5 72,9
80,0 6,1 17,7 40,0 62,3 73,9
81,0 6,2 17,9 40,5 63,1 74,8
82,0 6,2 18,1 41,0 63,9 75,8
83,0 6,3 18,3 41,5 64,7 76,7
84,0 6,4 18,5 42,0 65,5 77,6
85,0 6,4 18,7 42,5 66,3 78,6
86,0 6,5 18,9 43,0 67,1 79,5
87,0 6,5 19,1 43,5 67,9 80,5
88,0 6,6 19,4 44,0 68,0 81,4
89,0 6,7 19,6 44,5 69,4 82,3
90,0 6,7 19,8 45,0 70,2 83,3
91,0 6,8 20,0 45,5 71,0 84,2
92,0 6,8 20,2 46,0 71,8 85,2
93,0 6,9 20,4 46,5 72,6 86,1
94,0 7,0 20,6 47,0 73,4 87,0
95,0 7,0 20,8 47,5 74,2 88,0
96,0 7.1 21,0 48,0 75,0 88,9
97,0 7,1 21,2 48,5 75,8 89,9
98,0 7,2 21,4 49,0 76,6 90,8
99,0 7.3 21,7 49,5 77,3 91,7
100,0 7,3 21,9 50,0 78,1 92,7
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5. O6paGoTEa pe3yIbTATOB

5.1. ITo pe3ynbTaTaM H3MEpPeHUI BRMHUCIIAIOT CpeAHEe 3HAYCHHE KOMMYEeCTBA .
SIMOK TPABJICHMS B II0JIE 3pEHUSA
= ZI-N;
N = L, 1

n

rae N, — KOIMYECTBO AMOK B IIOJI€ 3pEHMS;
n — KOJHYECTBO HOJIEH 3peHUS.
5.2. IINOTHOCTh AUCHOKALUIA pacCYMTHIBAIOT MO (opMyie

N,=N-K 2)

rone K — mnepecyeTHblii KO3(GULHUEHT, ONPEIENsIeMBlid YBEIHYCHUEM MHKPO-
ckormna. y

5.3. TlepecueTHbIi KO3(hPUIUEHT OMPEENSIOT IO GhopMyie

1
K=3,
rae S — miomaab noja 3peHudA, onpeaciaacMas yBCINYCHUEM MUKPOCKOIIA, M2,

5.4. TInomanb MoJsA 3peHHUS OMPEAETAETCA C MOMOIIBI0 OOBEKTMUKPOMETPA,
TIpUJIATa€MOr0 K MHKPOCKOITY.

6. O6paGoTka pe3yabTaTOB H3MEPEHHH

6.1. Pe3ynbraToM HW3MEPEHHS IUIOTHOCTH AMCIOKALIUN SBISETCA BENUYMHA,
BBIYHUCJIEHHaA 1o dopMmyrne (2).

6.2. TlorpelIHOCTh Pe3y/IbTATOB H3MEPEeHMIt cocTaBadgeT + 50 % mnpu A0BepuU-
TeJIbHOM BeposTHocTH P = (,95.

6.3. Pe3yabTaT M3MEpeHUIT NPEACTABIAIOT ABYMS 3HAYAIIUMY IIMPPaMH, YM-
HOXCHHBIMH Ha IIOPSIOK OIPENe/IIeMOro 3HAYCHHSA IUIOTHOCTH AMCIOKAIUi
(Hanpumep, 2,2 - 10° cM72).

7. TpeGoBaHHd K KBATH(HKAIAH ONEPATOPA

KBaJIPICbHKaHP[H oneparopa B 06beMe, HEOOXOAUMOM IS BLIMTOJIHEHUS U3Me-
pEHUI M0 HACTOSUIEH METONMKE, JOMXKHA COOTBETCTBOBATH TpeGOBaHI/UIM A3Me-
pUTENA INCKTPUICCKUX NMTAPAMETPOB NMOJTYIIPOBOAHHKOBBIX MAaTCPUAIOB TPETHETO
WK 6oJiee BEICOKOTO pa3psana B COOTBETCTBUU C ACHCTBYIONIUM TapPI(I)HO-KBa.III/I-
d)PIK&I.[PIOHHI:IM CIIPAaBOYHHUKOM.
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8. TpeGopanus TeXHHKH $e30IaCHOCTH

Tpu paGore B XMMHUYECKOH J1aGOpaTOPHHU ITIABHBEIE MEPHI MPEIOCTOPOKHOCTH
OTHOCATCS K XPaHEHWIO PEaKTHBOB, Pa3BENECHUIO PACTBOPOB, KMCJIOT, LIENOYEH,
HUCTIONb30BaHUI0 HMX TIpH XMMHYECKOM TPABICHUU B XOJOIHOM M IOAOTPETOM
BHIE.

Pa6oThl ¢ XUMUYECKMMH PEaKTHBAMHU CJIEAYET NMPOBOOUTH B COOTBETCTBUU C
«OCHOBHBIMH TIpaBHIaMH 6€30TIACHOCTH PaGoThl U XMMHUYECKOM J1aGopaTOpHH».

9. TepMHHbBI H ONpeJeaeHus

9.1. Iucnokalus — JIMHERHBLHA CTPYKTYPHbIH JedeKT, OrpaHMYMBaIOILUI 30HY
capura, 6o o6macTh gedeKra yIakoBKY BHYTPHM KpUCTaJLIA.

9.2. SIMKa TpaBIcHMA JUCIOKALIOHHAas — yrayOieHue, NMOMydaeMoe B pe-
3yNbTaTe U36MpaTeIBHOrO TPABJICHUS, o0pa3yiollieecsa B MECTaxX BbIXOJA IUCIOKA-
IMH Ha MTOBEPXHOCTU KPHCTaUIa, GopMa M OrpaHKa KOTOPOro 3aBMCHT OT CHM-
METPHUU IOBEPXHOCTH (4epT. 1).

9.3. M36upate/IbHOE TPABICHUE — XUMHUYECKOE WIH 3JIEKTPOXUMUYECKOE TpaB-
JIeHHe, TIPY KOTOPOM YIATeHHe MaTepuaia KpiucTalia B o6macTu aedexra u 6e3-
GedEeKTHON MATPUIIHI IPOUCXONUT PA3AMIHBIM 0OPa3oM.

9.4. TToBepXHOCTHAsA ILTOTHOCTD AUCIOKAIWIA — YHUCIIO QUCIOKALIMM, riepece-
KaoLUX eIUHUYHYIO IUIOLHAAb TOBEPXHOCTH CEYCHUS KPUCTAUIA, ONPEAeIiIeMOe
MOICYETOM JTUCITOKALIMOHHBIX SIMOK TpaBJIeHUA.

9.5. CauToK — MpOLYKIHs MPOU3BOICTBA HOTYMPOBOAHUKOBBIX MaTePHANIOB,
MOJIy4eHHAs B pe3yJbTaTe Mpoliecca BhIpaliUBaHuA.

9.6. EcTecTBeHHAs! TOBEPXHOCTH KPUCTAJLIa — MOBEPXHOCTH KPUCTAJLIa, o0pa-
30BaBIlUAasiCd B pe3yJbTaTe BhIpAllMBAHUSA.

9.7. Mexannyecky o6paboTaHHAs! NOBEPXHOCTh — IIOBEPXHOCTh WIM YYaCTKH
CIIATKA, TIOABEpriMecs o6paboTKe aTMa3HBIM HHCTPYMEHTOM.

9.8. Topel, — ceyeHME CIIUTKA, EPIECHANKYJISPHOE HANPABIEHHUIO POCTa.

9.9. OBpasel-CIyTHHK — IUTACTHHA, CTPYKTYPa WIH APYToi 0GbeKT, y4acTBY-
JOLIUI B TEXHOJIOTMYECKOM IIPOLECCE H3TOTOBJICHHS JAHHOM MPONYKIIUU, HCTIONb-
3yeMBIi /I OLIEHKU Kakoro-iubo rapaMeTpa.
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JlacjioKanuonHble SMKH TPABJICHHS;
yBeamuenne 225

6

a — miockocets (111):; 6 — mwiockocets (100).

Yepr. 1

7—459
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Cxema BrifGopa nonei
3peHus

TIPHJIOXEHHE 5
O6s3amenvroe

U3MEPEHME YTJA OTKIOHEHHMA ILIOCKOCTH
TOPLIEBOTO CPE3A MOHOKPUCTAJUIMYECKOTO CJIHUTKA
KPEMHHS OT 3AJAHHOM KPHCTAJLIOTPA@UYECKOM
[UIOCKOCTH ¥ WMIEHTUOUKALMSA KPHCTAILIOTPA®WYECKOM
OPMEHTALINY ILTOCKOCTH TOPLIEBOIO CPE3A CJIMTKA
C 3AIJAHHO¥M KPHCTAJUIOTPAOMYECKOM ILIOCKOCTBIO
PEHTTEHOBCKAM JIU®PAKTOMETPHUYECKUM METOIOM

A. ViaMepenne yria OTKIOHEHHA H HAeHTH(OHKANNAS KpucTawiorpadraecKoi
OPHEHTAIMH HA IUIACTHHE (maiite)

MeToanKa NpeIHa3HaYeHa Ul U3MePeHHs YIIa OTKJIOHEeHHs IUIOCKOCTH TOP-
11EBOTO CPe3a MOHOKPHCTA/UTAYECKOTO CIUTKA KPEMHHS OT 3a1aHHOM KPUCTAILIO-
rpadgMyecKOil TUTOCKOCTH ¥ HACHTH(UKALIMN KpHucTamiorpaguyeckoil opueHTa-
[IMM IUTOCKOCTY TOPLEBOTO Cpe3a ¢ 3aflaHHON KPHCTALIOrpadMyecKoi MIoCKo-
cThio (h k 1) Ha IIacTHHE OTpe3aHHOM MapaJuIeNbHO INIOCKOCTH TOPLEBOTO CPe3a.

MeTonuKa paclpoCTPaHEHKs Ha CIUTKM HMIMHAPHIECKOH U IPOU3BOJIBHOM
bopMbI IMaMeTpoM (WIH JHHEHHBIMU pasMepamMi) IUTOCKOCTH TOPLEBOTO cpe3a
6onee 20 MM.
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MeTtonuxa npUMeHUMA B HHTEPBAJIE YIJIOB OTKJIOHEHUS TIOCKOCTH TOPLIEBO-
TO cpesa OT 3allaHHOHi KpHUcTaUiorpaduyecKoit TNIOCKOCTH He Bojiee 5 rpagycoB
A opuenTaimu (111) 1 (100) u He 6onee 3 rpanycoB wist opueHTamuu (013).

1. Cynmocn. MeTona

1.1. MeTon 0CHOBaH Hi UCTIONB30BaHUHU SIBJICHHUS IUGPAKIMU PEHTTEHOBCKO-
TO XapaKTepUCTHIECKOTO M3NTYyYeHMsI B MOHOKPUCTATMYECKOM 06pa3Le.

Jna KpHUCTa/IoB KyOMYECKOH CHHIOHUM YIOJN CKOJBXEHHS O (Yrola Mexay
MA/IAI0IUM Ha MOHOKPHMCTA/UIMYECKUI 0Opa3ell HEPBUYHBIM IIyYKOM PEHTITEHO-
BCKOT'0 M3JIyYCHMA U OTpaxaiolliei Kpucramwiorpaduueckoit Iwiockoctsio (4 k 1))
BBEIYHCIISIIOT 1O ¢hopMylte

. nx,/;ﬂ + k2 o+ 2
©® = arcsin -

2a ’

)

II¢ g — IIepUOI PELIETKM MOHOKPUCTAIUIMYECKOro 00pasia, HM;
A — JUIHA BOJIHBL XapaKTepUCTHYECKOTO M3MYUEHUS, HM;
h k| — unaexcsl Mmwutepa KpucTauiorpaduyeckoil IIOCKOCTH;
n — TOPSIOK OTPAXECHH.

1.2. Perucrpaniyio HHTEHCUBHOCTH OTPAXEHHOTO (IH(PardpoBaHHOIO) H3-
JIY4€HHS IIPOBOJAT C IIOMOLIBIO AETEKTOPA PEHTTEHOBCKOTO M3/Iy4eHHs], YCTAHOB-
JICHHOT'O IT0J IBOMHBIM YIJIOM CKOJIbXEHHSI K IIEPBHYHOMY IIyYKY.

1.3. I'eoMeTpHYECKyIO TUTOCKOCTh IDIACTHHBI (LIAHGH) COBMEIIAIOT C OChIO
BpailleHHs ToHHOMeTpa. [lepBUYHEII Ny40K HANPABJAIOT HA TIOBEPXHOCTD ILIAC-
TvHBL. Il1acTHHY BpalIaloT BOKPYT OCH PEHTTeHOTOHHOMETPA [0 TeX IIop, Moka
TIOCKOCTD (A k& ]) He COCTaBMT YTOJI CKONBXeHUs (©) ¢ IepBUYHBIM ITyakoM. TTpu
3TOM BO3HMKAET OTPaXeHHbIN (b parupoBaHHBIM) MOHOKPHCTAJUIMYECKOM TU1ac-
THHOM IY4OK, KOTOPBI PETMCTPUPYETCS AETEKTOPOM PEHTTEHOBCKHX KBAaHTOB.
YrnoBoe HoMOXEHUE IUIACTHHHL (§), COOTBETCTBYIOLIEE MAKCHMAIBHON HHTEH-
CHUBHOCTH OTPaXeHHOTO ITy4Ka, U3MEPSIOT 110 1IKale PEHTTEHOTOHMOMETPA.

1.4. YroJ OTKIOHEHHS Y FEOMETPUYECKOI TUIOCKOCTH IUTACTHHBI OT 3aaHHOI
KpHcTajutorpadudeckoit mwiockoctd (A k /) Berucisior no dopmyie

2 2
y = ((Poo 2(P180°) " [<P90° 2(9270°) , Q)

THE @y s Pgp s Pigpe> Py — 3IHAYCHUS YIIIOB @ HPH PABTHYHBIX A3HMYTAIBHBIX
TIOJIOXKEHHAX IUIACTUHBE, OTJIMYAOLIMXCSA IIGBOPO-
ToM Ha yribl 0°;, 90°, 180° u 270° Bokpyr HOpMa-
JIX K TEOMETPUYECKOH IUIOCKOCTH IUTACTHMHBL.

7*
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1.5. Y10 OTKIIOHEHHS Y TeOMETPHUYECKOM TUTOCKOCTH TOPIIEBOTO Cpe3a CIINTKA
OIIPENEISIIOT B COOTBETCTBMM ¢ mil. 1.1—1.4 mo IUIacTHHE, OTpe3aeMoM Mapal-
JIeJIBHO IUIOCKOCTH TOPLIEBOTO CPE3a.

1.6. Kpucranmiorpadudeckyo OpUEHTALHIO IIOCKOCTH TOPIIEBOTO Cpe3a CYM-
TAIOT MICHTUYHOM 3a/laHHOM KpUcTaUIorpaguueckoi rwiockoctu (4 k ) (cM. Tabn.),
€CJIM YIOJl Y HE MpEBHIIAET 3HaUeHMH, YKa3aHHBIX B TEXHUYECKUX TpeGOBAHMAX

' Ha MaTepual.

Eciau yron oTKIOHEHHS () IPEBBILACT JOMYCTUMbBIE 3HAYCHHS, a TAKXKE IIpU
OTCYTCTBUH OTPAKEHHOIo 06pasLoM ITyyKa IIPH BEIIOTHEHHUH yCclIoBHi m. 1.2 u
1.3 B ABYX a3UMYTaIbHbIX MONOXEHHUAX 00pasiia, ovnyarouxcda Ha 90°, To kpu-
cTajuiorpadpuyeckas OpUEHTAIUA IIOCKOCTH TOPLIEBOIO Cpe3a He HICHTHYHA 32-
JAaHHOM KpHcTamorpaduyecKoi IUIOCKOCTH.

Yrisl CKOJMbKEHHS 18 HEKOTOPLIX KpucTawtorpadudeckux mrockocreii (k k )
moHoKprcTanieckoro kpemunsi (Cu Ko -n3nysenne, A= 0,15406 am

(1,5406 A ), a = 0,5431 um (5,431A )

Hupexkchl Kpucrajuorpaduueckoin (111 (100) (013)
IJIOCKOCTH
WHIeKCH oTpaxeHHui 111 400 026
Yron cKOMbXeHUS 14°13% 34°33 63°48

2. AnnapaTypa, CpeACTBA H3MEPEHHil, MaTePHAJIbI

PentreHoBcKHe ycTaHoBKM Tunos YPC-50MM; IPOH-2; IPOH-3M, ycra-
HOBKHM Ha WX OCHOBE M IpPYIHM€ CPeACTBa M3MEpEeHU, He YCTYTAIOIIHE MepeYnc-
JIEHHBIM 110 TEXHUYECKMM M METPOJIOTMIeCKUM XapaKTEPUCTHUKaM, & TaKXKe arre-
crosauHble HCHU ¢ aGcomoTHOM MOrpeltHOCTHIO M3MEPEHH OPHEHTALIMKY Ha CTaH~
JapTHHIX obpasiax He Goynee + § yrIOBBIX MUHYT.

CTaHK¥ IS pe3KU ¢ BHYTPEHHEH pexyllieil KPOMKOI THIIOB «AMa3-6», «Al-
Ma3-4» WIH IpyTHe aHAJIOTHYHBIE CTAHKH, HE YCTYNAIOIIME UM TI0 TEXHUYECKUM
M METPOJIOTHYSCKHM XapaKTEPUCTUKAM.

HHrmukarop MHorooGoporHsiii o TOCT 9696.

Croitka ¢ wiockuM croaukoM C-111 mo TOCT 10197.

TpancopTup.

Crexiorpad (xapaHgani).

Bymara ¢unstposaisHas mo TOCT 12026.

bymara npoMokarenbHas.
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3. IloaroToBka K H3MEpEHHAAM

3.1. YcTaHOBKY OATOTOBIISIOT U MIPOBEPSIOT B COOTBETCTBUH C TIPIIOKEHHBI-
MH K HeHl MHCTPYKLIHSMH.

YCTaHaBIMBAIOT 110 IIKATaM FTOHUOMETpA ISl «06pa3lia» — YToJ CKONbXEHHUS
©, a Juis IeTeKTopa — JBOMHOH YTON CKOJIBXEHHUS, COOTBETCTBYIOIII 3aIaHHEIM
KpUCTAUIOTpadpMIeCKUM IUIOCKOCTSAM, IIPUBENCHHBIM B TaOIHILE.

YCTaHABIMBAIOT PEXUM pPaGOTHI YCTAHOBKU: HANpPSKEHHS Ha TpyOKe
10—25 kV; aHOAHBII TOK 1—5 mA.

B KOMIMMaTOp TOHHOMETpa YCTAHABIMBAIOT BEPTUKAIbHbIE Iiead Ne 1 u 2
mupuuo#t 0,1 MM Kaxnas (npu ucnonssopanun CCH).

IIpoBepsIOT NMPaBWILHOCTh IOCTHPOBKH ONTUYECKOM CXEMBI PEHTTCHOBCKOM
YCTAaHOBKM C TIOMOIIBIO CTaHIapTHOTO obpa3ua (IJIACTHHBI, COOTBETCTBYIOLIEH
opuenTauy (h k /) ¢ norpemHocTsio He Gonee 3°).

3.2. MismepeHus NPOBOIAT Ha IUIACTHHAX, OTPE3aHHBIX KaK yKa3aHo B I 1.5,
ToumHou ot 0,5 1o 20 Mm. Ha rutacTuHe ykasbiBaeTcsl CTOpoHa, o6palleHHas K
TOPIIEBOMY CPE€3y CJIMTKA, U 3alaHHas KpUCTAIUTOrpaduuecKas OpUeHTALHSI TDTOC-
KOCTH TOPLIEBOTO Cpe3a CIIUTKA, OT KOTOPOro OTpe3aHa IUIacTHHA.

IlnactuHy, 0Tpe3aHHYIO OT IUIOCKOCTH TOPLIEBOTO CPE3a CIIMTKA, MEPEL U3Me-
peHUsAMHU ITMDOBATH HEJIb3A.

4. TIoAroToBKA IIACTHHBI K H3MEPeHHAM

IlacTHHY NMPOMBIBAIOT BOMOM, 3aTeM BEICYILIHBAIOT C IIOMOILBIO dunerpo-
BaJIbHO# OyMaru.

Ha noBepXHOCTP IUIaCTHHBI HAHOCAT IPAMOYTONBLHYIO CHCTEMY KOOPIMHAT ¢
TIOMOILIBIO TPAHCIIOPTHPA U KapaHJalla.

5. YcioBasa npoBenenna usMepenuii

5.1. Jlna npoBeneHusi U3MEPEHUI HEOOXOMUMBI CIEAYIOIHME YCIOBUS:

TEMIIEpaTypa oKpyxarouei cpeast or 10 go 35 °C;

OTHOCHTEJIbHASA BIIaXHOCTH He Gonee 80 % npu 25 °C.

5.2. OcTafbHEIE YCIOBHS MIPOBEACHUS M3MEPEHMIT TODKHbI COOTBETCTBOBATh
TPeGOBAaHUAM, MITOXKESHHBIM B CBUIETENLCTBE O METPOJIOTMYECKON aTTeCTALIUU
CPECTB U3MEPEHH.

6. IIpoBenenne Mamepenmii

6.1. YcTaHOBKY BKIIOYAIOT, YCTAHABIMBAIOT pabounit pexum.

IInacTUHy yCTaHABIMBAIOT HAa TOHHOMETPUYECKYIO TIPHCTABKY (IepxKaTeib
00pa3loB) TaK, 9TOGH H3MEPSeMast TOBEPXHOCTh GhUTA TIPHKATa K 6a30BOM ILI0C-
KOCTH JiepXarens o0pasloB, a OCh <«x» GbUIa MapajleNbHa TOPH3OHTAIBHOM
IUTOCKOCTH AX(PaKIUM U HATIPaBJICHA B CTOPOHY JAETEKTOPA.
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) 6.2. TlogaioT HaNpsDKEHHE HA PEHTTEHOBCKYIO TPYOKY M OTKpPBHIBAIOT IUTOPKY
MepEKPLITHSI TEPBUYHOTO ITyYKa.

6.3. Bpamias nepxareib ¢ HCCEAyeMbIM 00pa3LioM BOKPYT OCH TOHHOMETpa B
npenenax yrna ¢, = 61 10°, Myt noxoxexue, B KOTOPOM BOHUKAET OTPaXeH-
HBIA MYYOK.

TIp¥ OTCYICTBMH OTPaXEHHOTO ITy4yKa II0BOPaYMBAIOT IIACTHHY Ha 90° OTHO-
CHTENIFHO UCXOIHOTO IOIOXEHHA M BHOBD NIBITAIOTCA NOIYYHTh OTPaXeHHUE, Bpa-
11ast IUIACTHHY BOKPYT OCH TOHMOMETpa B IpelieNax yria ¢y = © + 10°. Oteyr-
CTBUE OTPAXKEHHUS M B 9TOM IMOJOXECHUHU IUIACTUHEI O3HAYaeT HEMICHTUYHOCTb
KpHCTaLTOrpaduueckoil OpUEHTALHHM IIOCKOCTH TOPLIEBOTO Cpe3a CIMTKa ¢ 3a-
JaHHOM KpUcTauIorpaduiecKoi IWIOCKOCTRIO.

6.4. 3aKpBIBAIOT IITOPKY MEPEKPHITUS IEPBUYHOTO MyYKa (WIM CHUMAIOT Ha-
[OpsSOKEHNE ¢ PEHTTEHOBCKOM TPYOKM MPH OTCYTCTBUH HITOPKH).

6.5. Ilpy Hanuuu¥ OTPAXKEHHOIO IYYKa BHIBOAAT IUIACTHHY B IIOJOXCHUE
MaKCHMATbHOIO OTPAXEHHS, Bpallas e BOKPYT OCH TOHHOMETPa B TIpeJiesiax yria
¢, = © 1 10°. 3aTeM BBHIMONHSIOT ONEPALIMIO KAK YKAa3aHO B IL. 6.4.

6.6. 3HauYCHHE YIJIa @ ONPEHENIAIOT MO IIKale o0pa3lia FOHUOMETPA.

6.7. IlnactuHy moBopaunBalor Ha 180° OTHOCHUTENBHO MOJIOXEHMs, YKa-
3aHHOTO B II. 6.1, Bpalllas ee BOKPYT HOPMaIM K IOBEPXHOCTH, U MIOBTOPSIIOT
ollepaliiy, yKasaHHble B . 6.2, 6.4 1 6.5.

6.8. 3HaueHHe YINIa Qg OMPENEIAIOT IO LiKase o6paslia FToOHHOMETpa.

6.9. IT1acTHHY YCTAaHABIUBAIOT B TOHUOMETPUYECKYIO TIPUCTABKY (IepXKaresib
06pas3LoB) TaK, 4TOOLI M3MepsieMast TOBEPXHOCTh GbUla npuxara K 6a30Boi IwIoc-
KOCTH JepXaTes o6paslioB, a ok «p» OblIa HAllpaBlieHa B CTOPOHY JETEKTOpa U
HapaUleNbHa IUIOCKOCTH JU(paKiliy, 3aTEM IIOBTOPSIOT Ofepalyy, YKa3aHHBIC B
m 6.2, 6.4 1 6.5.

6.10. 3HaueHHe YINIa Q. ONPEAEILIIOT IO IIKATe o0pasiia TOHUOMETpa.

6.11. [InacTudy NOBOPAaYMBAlOT Ha 27(0° OTHOCHUTENBHO TONOXEHUST, YKa-
3aHHOTO B I. 6.1, Bpaillas ee BOKPYT HOPM&IM K IIOBEPXHOCTH, U MOBTOPAIOT
omepalMy, yKa3aHHBE B 1. 6.2, 6.4 u 6.5.

6.12. OmpeseNnsiOT 3HaYeHUE YIIA @, IO llKane ofpa3sla TOHMOMETpa.

7. O6paGoTKa pe3yIbTaToB

7.1. BBHIYUCIAIOT 3HAYEHHUE YIia pa30OPUEHTALIMH TUIOCKOCTH TOPLIEBOTO Cpe3a
CHUTKA OT 3aJaHHON KpUcTAUIorpaguIeckKoi mwiockocty (# k 1) mo dpopmyre (2).

7.2. TIpoBoaaT uaeHTH(PUKAIMIO KPUCTALIOrpaduyecKoi OpUEeHTAlNH IU10C-
KOCTH TOPLEBOTO Cpe3a C 3aIlaHHOM KpUCTA/UI0rpadMiIeCcKoi IIOCKOCTHIO B COOT-
BETCTBUH C TpeOGoBaHHUAMH 1. 1.6.

7.3. 3a pe3yabTaT U3MepeHUs YIjIa OTKJIOHEHHS IUIOCKOCTH TOPLEBOIo Cpe3a
OT 3aJaHHO} KpHcTawIorpadbuyecKoil IIOCKOCTH (4 k /) IPUHUMAIOT BEIMYHHY,
BBIMUCIIEHHYIO 110 dopMyne (2).
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7.4. TlorpellIHOCTh M3MEPEHHS BEJIMUUHEI Y HE TOJUKHA NpeBbiats 20 yrio-
BBIX MHHYT C IOBEpUTEIbHOM BeposiTHOCTBHIO P = 0,95.

8. TpeGoBaHus K KBANH(HAKALMHE ONEPATOPA

KBaymdukanus omneparopa, HeoOXOAMMas I8 BBUIIOJHEHUS H3MEPEHUH
Mo JaHHOM MeTONHKe, JOJDKHA COOTBETCTBOBATh KBaMpUKaLuu nabopaHTa-
PEHTIeHOCTPYKTYPIIMKA YETBEPTOrO paspsiaa Wi Oojiee BBICOKOIO paspsia
«EmuHoro TtapudHo-KBaIMGHUKAIIMOHHOIO CHPaBOYHMKA paboT U npodeccuit
pabouux».

9. TpeGoBaHnA TeXHHKH 0€30NACHOCTH

11.1 VYcTpoiicTBO M TeXHUYeCKasi 3KCIUIyaTallusl o60pyAOBaHUs, TIPUMEHSIE-
MOT'O B COOTBETCTBHUM C HACTOSINEH METOAMKOM, JODKHEI OTBeYaTh TpeOOBAHUAM
«[TpaBuNI TEXHHYECKOM 3KCIUTyaTallMM 3JIEKTPOYCTAaHOBOK MOTpeOUTENEH U Tipa-
BHJI TeXHUKY G€30MACHOCTH IPH 3KCIUTyaTAllMKM 3JIEKTPOYCTAaHOBOK IOTpeOUTE-
Jeit».

11.2. YerpoiicTBO M TEXHUYECKAS DKCILTyaTalldsl PEHTTeHOBCKOTO 060pyIoBa-
HHS, IPUMEHSIEMOT0 B COOTBETCTBUM C HACTOSINEH METONMKOM, JOJDKHBI OTBE-
yaTh TpeOOBaHHAM «OCHOBHBIX CAHHTAPHBIX NMPaBWI IIPU paboTe ¢ PaAMOAKTUB-
HBIMH BellleCTBAMH W OPYTMMH HCTOYHHUKAMHM HOHM3HUPYIOUIUX UINIYYEHUH» U
«HopM panuartmoHHon 6€30MacHOCTH».

B. A3Mepenne yriia OTKJIOHEHAS H MACHTH(HKALINA
KpHCTaLIOrpadriecKkoii OPHEHTANMA CJIHTKA

-MeTtonuka npengHa3HaYeHA A1 U3MEPEHMS YIIa OTKIOHEHUS! TUIOCKOCTH TOp-
IIEBOTO Cpe3a MOHOKPHCTALTMYECKOTO CIMTKA KPEMHMS IWIMHApPUYECKo dop-
MBI OT 3aIaHHOM KpHCTa/UTorpadudecKoil INIOCKOCTH M MACHTU(DUKALUMY KpUC-
TauTorpad@MyecKoil OpMEHTALNH IUTOCKOCTH TOPLIEBOTO Cpe3a CIIUTKA C 3aAaHHOMH
KpHUcTajuiorpadmdeckoit miockoctoio (h k ).

Meroauka pacIpoCTpaHAETCS HAa CIUTKHU, UMelole dhopMy HWIWHADPA, C )m—
aMeTpoM OocHoBaHui ot 11,5 1o 100 MM u ayuHo#M oT 50 MM A0 400 Mm. TIpu sTOM
NMPHHUMAIOT, YTO TeOMETPHYECKass OCh CJIUTKA MapajUtelbHa o0pasylomei Lu-
JIMHApA.

MeTonuka IpMMEeHHMa B MHTEPBAJIE YIVIOB OTKIIOHEHHUS IDIOCKOCTH TOPLIEBO-
TO cpe3a OT 3aJaHHOM KpucTautorpadudecKoi IWIOCKOCcTH * 5° i xpucramwno-
rpadpudeckoit opmentauuu (111) u (100) u * 3° msa xkpucrauiorpadudeckoi
opueHTaumu (013).



C. 46 TOCT 19658—81

1. CymuocTs MeTOOA

1.1. MeTon OCHOBaH Ha COBMECTHOM MCIIOJB30BAaHMM sIBIeHMSA IMPpaKimu
PEHTEHOBCKOTO XapaKTEPMCTUYECKOTO M3JIYyYeHUs] B MOHOKPHCTAUTHYECKOM 06-
paslie, KOTOPOE HMEET MECTO TIPU BBHIIOJHEHWU YCIOBUA (1), B MEXaHUYECKUX
M3MEPEHHUI COCTABIAIOIIMX X, U X, (4epT. 1) YIJIa OTKIOHEHHS X IIOCKOCTH TOP-
LIEBOTO Cpe3a CJUTKA OT MMIOTETHYECKOH IUIOCKOCTH, HOPMAIIBHOM K reOMeTPHU-
YeCKOH OCH CIIUTKA.

1.2. SIBneHne AUGPaKIIUK KUCIOIB3YIOT LISl U3MEPEHUA YIJa OTKJIOHEHUA €
reOMETpHYECKOl OCH MOHOKPHCTAUIMYECKOTO CIMTKA, MMEIOIEro GHopMy Lu-
JIMHApPA, OT KPUCTAILIOrpadhM4ecKoro HanpasieHuA [/ k /], KoTopoe nepneHIuKy-
JSIPHO 3afaHHOM KpucTawiorpaduyeckoii wiockoctd (A k /) ana xybuueckoit
CUHTOHHH, K KOTOPOH OTHOCHUTCA MOHOKPUCTAJUIMYECKUI KpeMHHIA. B fanbHe-
IIeM HarpasiieHue [# k /] 6yneT Ha3bIBaThCA 3aNaHHBIM KPHCTAUIOTpapUIeCKUM
HampasieHueM — N, , (cM. yepT. 1).

1.3. PerucTpauuio MHTEHCHBHOCTH OTpaXeHHOro  (mudparupoBaHHOIO)
HIIyYeHHMsT TIPOBOIAT € IOMOWIBIO JETEKTOPa PEHTTEHOBCKOTO MINIYYECHHA,
YCTAHOBJIEHHOIO MOX IBOWHBIM YIJIOM CKOJIBXEHHUSA K MIEPBUMHOMY HYYKY.

1.4. CIUTOK YCTaHABIMBAIOT B JEPXKaTelb TAKUM 06pa3oM, YTOOHI €ro reoMeT~
pyudeckas och GbUIa MapajulejibHa 6a30BOMY HAIIPAaBIE€HHIO JepXaress, epIeH-
JMKYTSPHOMY OCH BpalueHus roHuoMetpa. Iloa 6a30BBIM HalpaBleHUEM AepXa-
TeJig UMEIOT B BUAY OCh, 3aJaBaeMylo TIPU3MaTHUYECKOH ITOBEPXHOCTHIO AepXaTe-
151, Ha KOTOPYIO KJIaXyT CIUTOK.

B 5TOM CiIy4ae THIOTETHYECKAs IUIOCKOCTh CJAUTKA, HOPMalbHasl K €ro reo-
METPUUECKOI OCH, COBNAJaeT ¢ BEePTUKANBbHOHN ILTOCKOCTBIO, COIepXalllei oCh
BpallleH!s TOHUOMETPA.

[lepBHYHBIl yYOK HATIPABISAIT HA IUIOCKOCTh TOPLEBOTO Cpe3a CIMTKA U
BpAllAlOT AePXAaTelb ¢ YCTAHOBJICHHBIM Ha HEM CIMTKOM BOKPYI' OCH PEHTFEHO-
FOHMOMETpa O TeX IOp, IOKa He BGyneT BHINOMHEHO ycioBue nudpakuuu (1).
Tpy 5TOM BO3HMKAET OTPAXEHHBIN (1 parupoBaHHbIN) MOHOKPHCTAIITHIECKUM
CHUTKOM IIYYOK, KOTOPBI PEFHCTPUPYETCS IETEKTOPOM PEHTTEHOBCKOIO H3JTyde-
HUS. YDIOBOE IIONOXeHHEe MOHOKDHUCTAJUIMYECKOTO CIUTKA ¢, (OTHOCHTEJIBHO
HAaIpaBJIeHUsA IEPBUYHOTO My4Ka), COOTBETCTBYIOIIEE MAKCUMAIbHOH HHTCHCHB-
HOCTH OTPaXEHHOTO IIyYKa, OTIPENessTioT Mo WKaie peHTreHoroHuomerpa. Ilpu
¢, = 0 reoMeTpUYECKas OCh CIUTKA COBIANACT C 3alaHHBIM KpucTajuiorpadpudec-
KHM HAIIPaBJICHUEM.

1.5. Yrosa oTKJIOHEHHUS £ TEOMETPUIECKOA OCH CIUTKA OT 3aAaHHOTO KpHCTal-
norpadudeckKoro HanpaeieHus (h k [) Wik paBHbIiA eMy YTOJ OTKJIOHEHHS THITO-
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TETHYECKOM IUIOCKOCTH CJIMTKA, HOPMaJIbHOM K reOMeTPHYEeCcKOi ocH, OT 3a/laH-
‘HOI KpHCTALIOrpapHIECKOit ITIOCKOCTH C TeMH Xe uHaekcamu (h k [) BBIMUCIIA-
10T 110 hopMmyIie

The ¢, ¢, — 3HAYCHHS YIIOB @, NPH PAIMHYHBIX a3UMYTAIBHBEIX IIOJIOXCHHAX
CINTKA, OTIHMYAIONIUXCA IOBOpPOTOM Ha yroa 90° Bokpyr ero
reoMeTpUYECKOM ocH (CM. 4epT. 1). ‘

1.6. CIMTOK YCTaHABIUBAKOT B IIPUCTIOCOOICHUE Ui U3MEPEHUS YIJIOB X, M X,
MeXIYy HOPMAJIbIO K FeOMETPHYECKOI OCH CIUTKA U IUTOCKOCTBIO TOPLIEBOTO Cpe-
3a TaK, YTOOBI FeOMETPUYECKAsA OCh CJINTKa ObUIa apaluieibHa 0a30BOMY HallpaB-
JICHUIO JEpXaTelis, a a3UMYTATbHBIE TIOJIOXEHHS, OTIMYAIONIMECs ITOBOPOTOM Ha
yroa 90° BOKpPYT €ro reoMeTpu4ecKoi oc (CM. 4epT.l), COBHAIM C COOTBET-
CTBYIOLIMMM a3UMYTaJbHBIMU MOJIOXKEHHsAMH, YKa3aHHBIMU B II. 1.5, 1 ¢ nomo-
HIBI0 YACOBOTO MHUKPOMETPHYECKOTO MHAMKATOpa HM3MepsioT yrel (90°—y, ) U
(90°—xy) MeXIY reOMETPHYECKOM OCBIO CITUTKA U COOTBETCTBYIOIUUM a3sUMYTallb-
HBIM JMaMeTpOM (X WJIM y) TOPLEBOrO Cpe3a CIMTKA.

1.7. Yron y — yron OTKJIOHEHHUs IUIOCKOCTH TOPLEBOrO cpe3a CIUTKa OT
3amaHHOM KpHcTawtorpadmyeckoil rwrockoctd (B k /) — BBMHMCHAIOT IO
¢dopmye

vy =12+, 3)

TZie Y, 4 Y,— COCTaB/ISIOLINE YIJIa OTKJIOHEHHS IUIOCKOCTH TOPLEBOTO CPe3a CIIUT-
Ka OT 3aJJaHHO# KpUCTa/LIorpauuecKoi IIOCKOCTH (WM HopManu N — K IUioc-
KOCTH TOPIIEBOTO Cpe3a CIIMTKA OT HOPpMAJIM K 3aJaHHOHN KpHucTauiorpaduyeckoi
IUIOCKOCTH) COIVIACHO 4YepT. | M 2 IIPH TeX Xe a3uMyTAIbHBIX MONTOXEHUIX CIUT-
Xa, yto ¥ B m. 1.5,

Y, =9, — X (42)
Y, =9, — X, (46)
1.8. Kpucramnorpacduyeckas OpueHTaLMs IVIOCKOCTH TOPLIEBOrO cpe3a WICH-

THYHA 3aJaHHOM KpUCTAUIOrpadQMueCcKoi IUIOCKOCTH, €CJTH YTOJ Y He TIPEBbILIACT
3HAYCHMI, YKa3aHHBIX B TEXHUYECKUX TPeOOBAaHMAX HA CIUTKH.
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Crepeorpadaieckas npoeKnas Crepeorpadrieckas npoeKnus
PACHOJIOKEHANA TeOMETPHIECKOM B3AHMHOIO PACHOJNOKECHAA
ocu caarka (N), KpHCTALIOTpadHIecKOi
KpACTALIOrpadHIecKoik ocu [1 k /] ocu [h k]
(N,,;) ¥ HOPMAH K ILIOCKOCTH H HOPMANH K ILIOCKOCTH
TOPIEBOTO cpe3a ciurka (N) TOPIEBOTO CPe3a CANTKA

B a3HMYTAJIbHBIX KOOPAHHATAX «X, y»

Yepr. | Yepr. 2

Eciu yron vy npeBbilIaeT ZOMYCTUMbIE 3HAYEHUsS, a TAKXKE IPU OTCYTCTBHH
OTPaXXEHHOI0 MOHOKPHCTAUIMYECKUM CIIMTKOM ITy4Ka [P BBHIIOJHEHUU TpeOO- |
BaHuii 1. 1.3 ¥ 1.4 B IBYX a3MMYTAJTbHBIX MTOJIOXKEHUSIX 00pa3la, OIMYAIOUXCA
.Ha 90°, To KpucTaLIOrpadIecKas OPUEHTALMS TUIOCKOCTH TOPLIEBOTO Cpe3a CIUTKa
He WIEHTHYHA 3aJaHHOi KpUCTAUIOrpaduuecKoi MIOCKOCTH.

1.9. JomyckaeTcs HW3MepATb OTKIOHEHMSI FEOMETPUYECKOM OCH CJIMTKA OT
3alaHHOTO KpHCTaJUIorpaduyeckoro HanpasieHus (h k 1) (¢ 1 (py) OTKJIOHEHHUS
TLIOCKOCTH TOPLIEBOTO CPe3a OT HOPMAJIN K FEOMETPUYIECKOI OCH CITUTKA (X, B xy)
Ha OXHOM M TOM Xe€ JiepXaTtelic, HMCIOLEM TTPU3MAaTHYECKYIO [IOBEPXHOCTb.

2. Annaparypa, cpelCTBa H3MEpenns, MATEePHAIbI

JOudpakroMerp penrreHoBckmit tunoB YPC-60 UM; JPOH-2; JPOH-3;
JPOH-3M no I'OCT 24745—81 B KOMIUIEKTe C aTTECTOBAHHbIMM HECTaHIApTH-
30BaHHBIMH [IPUCTaBKaMH-IEPXATEAAMH 00pa3LIoB U NPUCIIOCOBIEHUAMU, odec-
MEYMBAIOIIUMH M3MEPEHMA VIIOB ¢ M ¥ mo mm. 1.5 u 1.6, U Apyrue cpeacrsa
usMepeHus (B ToM uncie u arrectoBaHHbie HCH), xoropsie obecreunsaror a6-
COJTIOTHYIO TIOTPEITHOCTD H3MEPEHHS YTJIa OTKIOHEHUS TeOMETPUYECKON OCH CITUT-
Ka OT 3aJaHHOTO KpHCTaUiorpapuuecKoro HarpapieHHs He Ooiee 18 yrimoBhIX
MHHYT.
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O6pa3sel; cranmapTHOU opHeHTauuu. Jlomyckaercs ucnonb3osanue COIIL.
AG6COMIOTHAA NTOrPEIIHOCT YCTAHOBJICHUS aTTECTYEMEIX XapaKTEpPUCTHK He 6oiee
+ 4 YIIOBBIX MHMHYT.

OG6pa3noBbIil HWIMHAPUYECKUI YTOJIBHUK Ui IOCTUPOBKM H3MEPUTEIBHBIX
yoIoB 1o 1. 1.6. ITorpenrHocTs atrectyeMoi XapakTepUCTMKH — 30 MKM TpH
JHe 100 MM.

TpancnopTup, NpucHocobiIeHue 11 pa3MeTKH a3HMMYTaIbHBIX HaIlpaBICHHH
mo m. 1.5 u 1.6.

Creknorpad (xapaHgar).

Mapnsa no TOCT 11109, TOCT 9412.

3. Hoaroroska K H3MepeHHAM

3.1. PeHTTEeHOBCKYIO YCTAHOBKY [UIAL ONIpeAe e HUAS KPUCTAILIOrpaduecKoi OpH-
€HTALMY CJIMTKOB TOTOBAT K paboTe COINIACHO COOTBETCTBYIONIENH MHCTPYKIIMH.

3.2. YcTraHaBIMBAIOT PeXUM pPalOTBI YCTAHOBKH: HAIpPsSDKEHHE Ha TpyOke —
10—25 kB, aHOAHBIA TOK — 1—5 pA.

3.3. C nomompio o0pa3lia CTaHIAPTHOW OPMEHTALUH HPOBOAAT KOHTPOIb
IOCTUPOBKH ONTHYECKOM CXEMBI YCTAHOBKH.

ITopsinok omnepauuii COOTBETCTBYET HHCTPYKIMH I10 3KCIUTYaTaLlHM.

3.4. Tlonb3ysach HHCTPYKIMEH K PEHTTEHOBCKOM YCTAHOBKE TS ONPEACICHUS
KpUcTaUiorpadguyeckoif OpMEHTALUH CIIMTKOB, IIPOBEPSIOT MPABIWILHOCTD I0CTH-
POBKHM 'OHMOMETpPa ¥ MPUCTABKH C MOMOUIBIO CTAHAAPTHOIO 06pasiia.

3.5. B cooTBeTcTBUM C TabMMLiedl YCTAaHABIUBAIOT IO LIKAJNAM TOHHOMETpA
Mt 06pasiia yroj CKONbXEHUS ©, M JUI IETEKTOPa — YTOJ CKOJIBXEHHUS 20,,,,
COOTBETCTBYIOIIMA OTpaXeHUIo OT Iuockoctd (hkl), C u K -uanydenus
(. = 0,15406 um).

3.6. C nomonpio 06pa3lOBOTO ITHHIPHIECKOTO YIOJIBHUKA MPOBOISAT KOH-
TPOJIb IOCTUPOBKH M3MEPHUTENBHOrO yria mo 1. 1.6. Ilopsaaok omepaiuii cooTBeT-
CTBYET MHCTPYKLIMM 110 SKCILTyaTallyH.

3.7. IToAroToBKa CIMTKOB K H3MEPEHHIO.

TTpoMbIBatoT TOpel] CIUTKA BOIOM M BEICYLIMBAIOT €TI0 C IOMOILBIO (DHILTPO-
BaJIbHOM Oymarw.

Ha Topuax ciuTKa HaHOCAT KapaHZALIOM WIM CTEKJIOrpadoM IPAMOYIOJib-
HYI0 CHCTEMY KOOPAMHAT X, ¥ ¢ NMOMOLUBIO TPAHCIOPTHPA WIM CIIELUATLHOIO
mabnona. IIpy 5TOM OCH X M y Ha IUIOCKOCTAX 060MX TOPLEBBIX CPE30B CIMTKA
JIOJDKHBI OHITH COOTBETCTBEHHO MAapasUieNIbHbI, 4 HAIPaBJICHUS OCEll pa3indaThes
Ha 180°. Crapar Ha Topuax mudpsi I u I1. B cayuae, ecnu u3MepeHHe YIJIOB ¢ M ),
BBINOJTHAIOTCA Ha OMHOM W TOM Xe nepxarene (CM. 1. 1.9), asuMyTaibHble Ha-
MIPaBJIeHUs X U y HAHOCST Ha OJHOM U3 TOPLIOB.

4. YcnoBae npoBeqeHHs H3Mepennii — cM. pas3fea A, IYHKT 5.
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5. IIposenende H3MepeHHiH

5.1. OmpeneneHue YIJIOB ), U X, MEXKIY IUTOCKOCTBIO TOPLIEBOTO Cpe3a CIIUTKA
M TUIIOTETHYECKO# IUIOCKOCTHIO, HOPMAJIBHOM K €ro TeOMETPHYECKOi OCH.

5.1.1. VCTaHABIMBAIOT CAMUTOK B ASpXaTelpb MpUciocobaeHus (cM. 1. 1.4) Ta-
KM 0Gpa3oM, YTo6bl OCh CITMTKA ObUIa MapajieibHa 6a30BOMY HANpaBICHUIO
xepxatens U, a ocH x, y, OTMEYCHHBIE Ha ILIOCKOCTAX TOPLIEBOTO Cpe3a CIIUTKA,
GbUIM TApaLIeHbHE a3¥MMYTAIBHEIM HAIPaBACHUSAM, 337aBa¢MbIM U3MEPUTEIIb-
HBIMHU y31aMy. [Ipu 3TOM TONOXUTENbHBIE HANPABICHHs OCEH X, y Ha IEPBOM
Topuie (nomedeHHoM udpoit I) xomkHbl GHITH HalPaBIeHB! BBEPX, a HA BTOPOM
— BHU3. ‘

5.1.2. TpwKUMalOT CIMTOK B THonoxeHuu x (cMm. m. 5.1.1) Kk ymo-
paM M3MEPHUTENBHOTO y3ia (cM. IL 1.6). 3amuchIBAlOT IOKa3aHME WHIMKATO-

pa d}‘ (MKM).
5.1.3. MosropsitoT TpeGoBaHUs I. 5.1.2 — B TIOJOXEHHHM y. 3aliCHIBAIOT

TIOKa3aHHE d;, (MKM).

5.1.4. Tlopropsior TpeGoBanus mm. 5.1.2 1 5.1.3, oTHOCAIINECH K TIIOCKOCTH
topuesoro cpesa (II) camrka mis CiMTKa B IOJIOXCHUH Y H X. 3amuchHBaOT COOT-

BETCTBYIOIIHE MOKA3aHUs d; H dI} (MKM).

5.1.5. BRIYMCIAIOT COOTBETCTBYIOIIME a3UMYTAIbHBIC SHAYCHUA X, M ), YIIa
OTKJIOHEHHS 7 IUIOCKOCTEH TOPIIEBOro Cpe3a CIUTKA OT THTIOTETHYECKOH IUIOC-
KOCTH, HOPMAJIbHOM OCH CIMTKA 1O (opMyJiaM:

1y = arctg(dy - R)/ L; (52)
1) = arctg(d, - R)/ L; (56)
2 = arctg(R - dY )/ L; (58)
1) = arctg(R - dY)/L, (51)

rme L — HKCHpOBaHHOE JUIS JAHHOTO YCTPOHCTBA PACCTOSTHHE MEXITY OCBIO YII0-
pa ¥ NOABMXHOM OCBhI0 HHAMKATOPA, MKM, (CM. IIIL. 1.4—1.6).
5.2. OnpeneneHue yrios ¢, K ¢, OTKIOHEHUS reOMEeTPHYECKON OCH CIUTKA OT
33JaHHOrO KpHCTALIOrpaduyeckoro HampasieHus [4 k J].
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5.2.1. YcTaHaBIMBAIOT CAMTOK Ha NPH3MATHYECKYIO ITOBEPXHOCTD AEPXKATEISA
CIMTKOB TaK, 4TOOBI IUIOCKOCTb €ro TopleBoro cpe3a Il kacamace ymopa
(cM. 1. 1.4), a NONOXKUTENbHOE HANpPaBieHHE OCH X HA TUTOCKOCTH TOPLEBOLO
cpesa I yka3piBano Ha HanpaB/ieHHe IEPBUYHOIO MyYKa.

5.2.2. TlopaioT HampspkeHNe Ha PEHTTeHOBCKYIO TPYOKY M OTKPHIBAIOT IUTOPKY
MEPBUYHOTO ITy4YKa.

5.2.3. Bpauias TOpPUCTaBKY CO CIMTKOM BOKPYT BEPTHKAJIBLHOH OCH FOHHO-
METpPa, HaXOIOAT MOJIOXEeHYE NPUCTaBKMU OTHOCHUTEIHHO HANpPABICHUA II€PBUYHO-
ro Iy4YKa PeHTTeHOBCKUX Jy4Yeil, COOTBETCTBYIOIIHME MAKCHMYMY MHTEHCHMBHOCTH
OTPaXeHHOTO PEHTTEHOBCKOTO ITyYKa.

5.2.4. 3akpbIBalOT WITOPKY TIEPBHYHOrO MyYKa (WIM CHUMAIOT HAMpsDKEHHE C
PEHTIEHOBCKOM TPYOKHM IIPH OTCYTCTBUM LITOPKH).

5.2.5. 3anMCHIBAIOT II0KA3aHUE IKAIbI PEHTTEHOTOHHOMETPa A, COOTBETCTBY-
IOLlle€ YIITY MOBOPOTA NMPHUCTaBKU OTHOCUTEIBHO HATIPABICHUS [IEPBUYHOIO IyY-
Ka.

5.2.6. I3MEHAIOT OJIOXEHHE CIIUTKA B IIPUCTABKE, IIOBEPHYB €10 BOKPYT CBO-
eit ocu Ha 180°, moBTopsIOT TpeGOBaHHUA L. 5.2.3—5.2.5 M 3aIIHUCHIBAIOT COOTBET-
CTBYIOILIEe 3HAYCHUE YIIa A, _

5.2.7. U3MEHSIOT NOJIOXEHHUE CITUTKA B ITPUCTABKE, IIOBEPHYB €T0 BOKPYT CBO-
el ocu Ha 90° B NPOM3BONIEHOM HAIIPABJICHMH.

5.2.8. BrmonHsi0T TpeGoBaHua M. 5.2.2--5.2.5 I HAaXOXIEHUS COOTBET-
CTBYIOIUMX 3Ha4YeHMH yIIoB B, 1 B,.

5.2.9. BeIYMCIAIOT 3HAYEHUS @, ¥ @, 110 hopMysam:

1
(09 =E(A1 +A2); (63)

0, = % (B, + B,). (66)

5.2.10. PaccuMTHIBAIOT 3HAYEHHUS ¥, , Y, (o dopmynam 4a, 6) ana nepsoro (I)
u Broporo (II) Top110B COOTBETCTBEHHO.

5.3. IIpu U3MepeHUH YIVIOB @ X ¥ HA OMHOM M TOM Xe jAepxartene (cM. . 1.9)
TIOCJIENOBATEIBHOCTD BHITIOJTHEHUS OMEpAaIliii MEHAIOT. B IoMoXeHUH CIUTKa X

(cm. . 5.1.2, 5.2.1) H3Mep;110T<;; , x}c " xl,g B COOTBETCTBHH C TPeGOBaHUAMH

X

mm. 5.1.2, 5.1.4, 5.2.1—5.2.8, a B TIOJIOXEHHH CJIMTKA Y U3MEPSIOT COOTBETCTBEH-

HO: y, x; H xl; B COOTBETCTBHHM ¢ TpeboBanusamHM mm. 5.1.3, 5.1.4, 5.2.7.
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6. O6pabdoTka pe3yILTaTOB

6.1. 3HaveHMe yIIa OTKJIOHEHHMS IUTOCKOCTH TOPLIEBBIX CPE30B CJIUTKA OT 3a-
JaHHOH KpucTautorpadmuecKoii INIOCKOCTH BEMHCIIAIOT 0 dopMmyie 3. (Pacye-
THL 10 opMynaM 2—5 MOXHO BHIIIOJHATH C MOMOIIBIO COOTBETCTBYIONIMX Tab-
JIHLL).

6.2. 3a pe3y/abTaT M3MEPEHMIA YIJIa OTKIOHEHHS Y TOPLIEBOI IULIOCKOCTH CJIUT-
Ka OT 3aJaHHOM KpHCTaUorpaduieckoil iocKocTH (A k /) IpUHUMAIOT 3HaYye-
HHE Y, BBIYMCIIEHHOE 110 1. 1.7.

6.3. TlorpeirHOCTh M3MEpEeHMA YTJIa Y He JOJDKHA MpeBHIHATh + 20 YIIOBBIX
MHHYT C JOBEPUTEIBHON BepOATHOCTHIO P = 0,95,

6.4. NoeHTHOUKALIMIO KPUCTAUIOrpadHIeCKOi OpHEHTALIMH IUIOCKOCTH TOP-
LIEBOTO Cpe3a ¢ 3aJaHHOM KPHUCTAUTOTPadHIeCKOi IUIOCKOCTBIO OCYIIESCTBIISIOT
B COOTBETCTBUHM C TpeOOBaHMAMHU 1. 1.8.

7. TpeGoBanua K KBaiR(HKANWH OnepaTopa — cM. pasaen A, myHkT 10.

8. TpeGoBanna TeXHHKH 0e30MACHOCTH — CM. pasfel A, IyHKT 11.

(M3menennan penaxmus, Mam. Ne 1).
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ITPAJIOXEHHE 6
Obs3zamenvHoe

OIIPENEJEHME YIJA OTKIOHEHHSA ILIOCKOCTH
TOPIIEBOI'O CPE3A OT 3AJAHHOM
KPUCTAJLUIOTPA®UYECKON IUIOCKOCTH CJIUTKOB
MOHOKPUCTAJULIMIECKOIO KPEMHHNA
OIITUIECKUM METOJOM

MeToauka mpeqHa3HA4Ye€Ha [UIA OIPEIE/ICHMS yrila OTKIOHEHHMS IUIOCKOCTH
TOPLIEBOTO Cpe3a OT 3aaHHOM KpHucTauiorpad@uieckoil IMIocKOCTH.

1. CymmocTts MeTOAA

OTpaxeHHBIN OT TOpPIIA CIMTKA MPSIMOJIMHEHHEIH MyY0K cBeTa oOpasyeT Ha
3KpaHe CBETOBYIO (PUTYypy, IO MECTOPACIIONOXEHUIO KOTOPON MOXHO Ompene-
JIMTh YTOJI OTKIIOHEHHUS TUIOCKOCTH Cpe3a OT 3aflaHHOM KpucramiorpaduyecKoit
TUTOCKOCTH.

(M3menennas pepaxkmms, M3m. Ne 1).

2. %mapa'rypa H MAaTEepPHAJIB

Ycranoska XKK78, npepHa3HaueHHas 11 OPHEHTUPOBKY ONTUYECKHUM METO-
JOM MOHOKPHCTAJUIMYECKUX CIIUTKOB. ,

TOYHOCTP  OPHEHTHPOBKM MOHOKPHCTALUIMYECKUX CJIMTKOB KpPEMHHS
+ 30°,

Marepuans a6pasusHiie o I'OCT 3647.

IMopowku anmasusie o TOCT 9206.

HWHCTpyMeHTH aniMa3Hbie ¢ IIPUMCHEHHEM JIMa3HBIX [OPOINKOB IO
T'OCT 9206.

KpynmHOCTE OCHOBHOM (hpaKIMK IIPUMEHSIEMBIX ATMAa3HBIX TIOPOIIKOB JODKHA
OBITH He 6osee 100 MKM. )

Harpus rugpookucek mo I'OCT 2263, TOCT 11078.

Kanusa ruapookucs (texuudeckas) mo ['OCT 9285.
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3. IToaAroToBKa K H3MEPEHHIO

31. IMMoaroToBKa CIUTKOB

Topew cmutka HUHdyOT abpa3sUBHBIM MAaTEPUATIOM, alMa3HBIM IOPOIIKOM
WM aIMa3HBIM HHCTPYMEHTOM.

Ha uummdoBaHHOM MOBEPXHOCTU HE AOIYCKAIOTCS CKOJIbI, YCTYIBI M TpE-
IIUHEL. '

IImdoBaHHbIA TOpEL CINTKA TPaBAT B TEYeHHE 3—3 MUH B KHILALIEM
pacrBope KOH win NaOH ¢ koHuenTtpanueit He Menee 20 %.

32. MoaroroBkKka YyCTAaHOBKH

HyneBoe nonoXeHHe IUIOCKOCTH MPeAMETHOTO CTOIMKa IIPOBEPSIOT ¢ IIOMO-
HIBI0 KOHTPOJILHOIO 3epKala, MOMEIIEHHOTo Ha 5Ty IUIocKocTh. Ipu mpoBepke
CBETOBOE MATHO BBIBOJAT B IepeKpeCcTHE Ha SKPaHe ¢ IIOMONIBIO PYIKH YIJIOMep-
HOM T'OJIOBKH.

4. TIpoBenenne u3Mepenui

4.1. YCTaHOBUTH CIIMTOK KOHTPOJHMPYEMBIM TOPLIOM Ha OTBEPCTHE B IUIOCKO-
CTH IIPEIMETHOTO CTONMKA.

4.2. TIoBepHYTH CIMTOK Tak, YTOOBI IIEHTP CBETOBOH (UIYpH OKasajcs Ha
TFOPM30HTAILHOM WM BEPTUKANbHOM IUKaJe IEPEKPECTHs IKpaHa.

4.3. Bpamas TuM6 YTIOMEPHOl TOJIOBKH, COBMECTHTD LIEHTP CBETOBOM ury-
PHI C TIepeKpecTUEM 3KpaHa.

4.4. OTcuuTaTh MO TUMOY BETMYMHY YIIa OTKIOHEHHs IITOCKOCTH cpe3a (Top-
11a) OT 3aJaHHOM KpUCTA/LTOrpadMuecKoil TockocTH. JlomyckaeTcsl ONpeeNaTh
YIoJI OTKJIOHEHHUST HETIOCPEACTBEHHO IO IIKIE 3KPaHa, 3Had LieHy NeJCHU JIu-
HeWHOM IIKaJabl B YIJIOBEIX BEIUYHHAX.

5. OnenKa IMOKa3aTe/ieil TOUHOCTH H3IMEpeHns

5.1. TIpu MCHONB30BAaHMHM OGODPYNOBaHMs, PEKOMEHIOBAHHOTO B pasl. 2,
COGMIONEHHM YCIOBUIl TIOATOTOBKYM M BHINOJHEHHs M3MepeHMil (pasa. 3, 4),
NOTPEIHOCTD MPH ONpPENeICHUN OPUEHTAIMHN cIUTKa < 30°.

6. TpeGosanns K KBanuUKANAH ONEPATOPA

6.1. Kpanmudpukauus oneparopa B obbeMe, HCOOXOTUMOM /ISl BBHITIONHEHHUA
M3MEPEHHI, JOJDKHA COOTBETCTBOBATh TPeGOBAaHMAM U3MEPHTENS IEKTPHICCKHX
HAapaMeTPOB MOIYIPOBOIHHMKOBBIX MaTEpPUAIOB TPEThEro HIM Gosiee BBHICOKOTO
pa3psiia JeicTByiomero cGopHuKa TapudHO-KBATHGHKALMOHHBIX PaGoT.
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7. TpeGoBannsa TeXHUKH 6e30NACHOCTH

7.1. YCTpOMCTBO M TeXHHYeCKas 3KCIUTyaTalus IPUMEHAEMOTO JIEKTPON3MeE-
PUTENBHOTO 060PYI0BaHNUS JOIKHEI OTBEYATh TPEGOBAHUAM «IIpaBun TexHuyec-
KOH SKCILTyaTalluM 3JIEKTPOYCTAHOBOK IIOTPeGHUTeNel U MpaBUI TEXHHKH 6e30-
NACHOCTH NPH 3KCIUIYATALMU 3JIEKTPOYCTAHOBOK ITOTpeOHTENE».

Io ycnoBuaM anexrpo6e3omacHOCTH 9JIEKTPOYCTAHOBKH, IIPUMEHSIEMBIE LIS
ONTUYECKOH OPHEHTALIMH CIMTKOB KPEMHHMS, OTHOCATCH K JEKTPOYCTAHOBKAM C
HampstxkeHueM no 1000 B.
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ITPHIOXEHHE 7
O6s3amenvroe

U3MEPEHHE KOHLEHTPALIIUM ATOMOB
OIITHYECKH AKTUBHOTO KNCJIOPOJIA B
CJIMTKAX MOHOKPUCTAIUTMYECKOI'O KPEMHUA

HacTosias MeToarKa TIpeAHasHaYeHa IS U3MEPEHUA KOHLIEHTpaliM OITH-
4eCKM aKTUBHOrO kuciopoia (N) B CIMTKaX MOHOKPUCTAUIHYECKOTO KpEMHMUH,
BEIpaLICHHBIX MeTonamMu Yoxpanbckoro (M) win GecTUresbHOM 30HHOM IIaBKK
(631m).

Tlomnexanme u3MepeHHio N CIUTKH JONMYyCKaeTca INOABEpraTh TepMooOpa-
GoTKe IpH TeMueparype He Boire 750 °C ¥ MPORODKHTENBHOCTH HE 6onee 3 4.

W3MepeHHA MOTYT OHITH IIPOBEIEHBI G0Jee MPOU3BOAUTEIbHBIM aGCOMOTHBIM
WK Gojee TOUHBIM AU depeHINANBHEIM ONITHYSCKAM METOIaMMU.

TTuddepeHIMaabHbii METON IPUMEHUM U OIpPENcaCHUs N ot He MeHee
1-10" go 3+ 10" at - cM~3 B CIIMTKAX, BHIPAILEHHEIX 10 «MY» C YAEIbHBIM 3IEKT-
puaeckuM conporusieHueM (YOC) He Menee 0,04 OM * €M C 3IEKTPOHHBIM TH-
oM 3JeKTpornpoBogHocTy (n—Si) u B ciuTKax ¢ YDC He MeHee 1 Om-cM C
ABIPOYHBIM THIIOM JJIEKTPOIPOBONHOCTH (p—Si), B CIUTKAX, BHIPAIEHHBIX METO-
foM 63n, N onpeaensiior B unTepsane Menee 2+ 10" 10 8 ¢ 10" ar - cM 3 ipu YOC
Gomee 20 Om - cM B (n—Si) u ¢ YOC Gonee 50 OM - cm B (p—Si).

AGCOMIOTHEII METOZ IIPUMEHUM [Utsi onpelencHuss N B CIMTKaX, BBIPALICH-
HBIX TobKO 1o «MY» wist (p—Si) ¢ YOC 6Gonee 50 OM - oM, 1 aist (n—Si) ¢ yacC
6onee 20 OM - cM.

1. Cymmocts MeTOAR

TIpUCYTCTBYE ONITHYECKU AKTHBHBIX aTOMOB KUC/IOPO/A B KDEMHUY IIPHBOAUT
K TIOSIBJICHMIO TIOJNOCHL MIOMIONIEHAS B OONACTH IIMH BOJAH BOMU3H A =~ 9,1 MKM
(BoyHoBoro yncna v = 1105 cM'). B s10if o6nacTd MIMH BOJH HMEETCA M
IoJioca MOMIOIEHMS KPUCTAIUTHYECKON PEIIeTKO KpeMHUsA ¢ KodhduiueH-
ToM Tornomenusi B Makcumyme K, = 0,92 cv~'. TlormolueHue B 3T0# 061a-
CTH CIIEKTPa MOXET OBITh BBI3BAHO M CBOOOAHBIMU HOCUTEISIMH 3apAna.

KOHIIEHTpaIMs ONTHYECKH aKTUBHOIO KUCIOpoAa N NpoNOpLUUOHAIbHA ero
K03(GUIMEHTY HODIOLIEHHS B MAKCUMyMe KHMCJIOPOAHOM NOIOCH K . 3Ha-

aKC.
uerne K, ONpPENENSIOT U3 ONTHYCCKHMX H3MEpEHUI, l'[pOBOI[I/IMbIXM A6COIOT-
HbIM WK AHGbepeHIMATbHEIMI METOJAMU.
AGCOJIOTHBII METOJl OCHOBAH HAa M3MEPEHHU CIIEKTpa NpPOIyCKaHHUs 06pasLa
T (v) B 06/1aCTH JUTMH BOJH BOIH3Y A = 9,1 MKM, y4eTe IODIOIIECHHA KPUCTALTH-

YecKo# peLIeTKOM P poseeHny pacdera N o usmepeHHOMY 7' (V) M HCTIOb-
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3yeTcs Ui onpeneneHuss N B BHICOKOOMHOM MaTepHale, KOria IOIIOLIEHUEM
CBOOOIHBIMH HOCUTE/ISIMH 3apsiia MOXHO NPeHEOPeYb.

JuddepeHIIMaIbHBIA METOA UCKITIOYAET BJIMSHHUE TOIIOHICHUS KPUCTAIUIA-
YeCKOM peIneTKOoil KpeMHMS U CBODOIHBIMHA HOCHUTEISIMU 3apsAa IIPH U3MEPEHUHA
N. OH 0CHOBaH Ha U3MEPEHUY KPUBOM# OTHOCUTENIBHO MPOITYCKAHUSA IyTEM CpaB-
HEHHS CIEKTPOB MPOIYCKaHMS U3MEpAEMOro odpasua U oOpaslia CPaBHCHHS,
MOMEILAeMBIX B IBa KaHaJIa JBYXJIY4E€BOTO CIEKTPOGOTOMETPA.

2. AnmapaTypa, Cpe/ICTBA H3MEPEHASA H MATEPHAIBI

Cuexrpogorometp THIoB «Specord-75 IR», «Perkin—Elmer-983», <MKC-29»
WIH moboil JBYXJIydeBoil CIEKTpodOTOMETp , 0BecIeunBAOMIMI TIPOBEICHHE
M3MEepEHHI ¢ ONTMYECKON LIMPHHOMN INENH He 6onee 5 cM~' U ¢ abCOMIOTHOI
MOI'PElITHOCTBIO H3MepeHM KoadhdunueHTa nponyckanua AT He 6oee 0,012 mpu
CTAHJAPTHBIX U3MEPECHIIIX. '

Hunukarop MuorooGopotHaiit o T'OCT 9696 wi MHAMKATOP AHATIOTHYHOTO
THIIA ¢ TIOTPEIIHOCTBIO U3MepeHus Gonee 0,001 cum.

IMopoiwky abpasusHbie HUiuboBansHsie M28, M14, M7 mno I'OCT 3647 u
TOCT 9206. :

IMacra anMa3zHas ACM 1/0 mo T'OCT 25593.

Crupr 5TwioBbi pexTndukoBanHbid o I'OCT 17299, nmo IT'OCT 18300.

Kucnora ¢ropuctosogopontasa nmo 'OCT 10484, Texunyeckass WiH X. 4.

Kuciora asorsas nmo F'OCT 4461, 4. 1. a.

Kucnora ykcycHas no I'OCT 61, x. 4.

Kanuit 6pomucteiii mo TOCT 4160, x. 4. win 4. 1. a.

Batuct orbenennsiit mo I'OCT 29298.

OOpasell cpaBHEHHUS.

3. Yciosas nposeeHAs H3MEPEHUH

Hamepenust npoBoasaT npu temmeparype (20+5) °C, ocranbHBIE YCIOBHA B
cootBeTcTBHH ¢ TpeboBanusamu F'OCT 12997.

4. TToaroToBka W NMpoBeAcHAE H3MepeHHi

41. MMoaorotoBka oO6pa3uoB

4.1.1. A3 uccaexyeMoro MOHOKpHCTAUIMYECKOTO CJIMTKA KPEMHHUS BBIPE3aiOT
TUIOCKOTApaJUIe/IbHEL oOpasel (11aifdy).

4.1.2. Obpasen nUMyOT ¢ 06eHX CTOPOH M MOTMPYIOT aIMAasHOM IacToi
ACM-1 no noxyyeHus OBEpXHOCTH 6e3 HapanMuH U pucoK. BMecTo MexaHmdec-
KO TTIOIMPOBKH AOITYCKACTCS XMMUYECKOE TPapiIeHue IUTH(OBaHHOI OBEPXHO-
CTH B OJHOM H3 noyupylolux TpaBureneii CP-4 unu Cp-8 no nossieHus 6ypoix
TApoB.
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4.1.3. TlonepeyHoe ceyeHne 0Gpasia J0JDKHO OBbITh 60JIBLIE IONEPETHOTO Ce-
yeHHA paboyero myyka crekrpodhoToMeTpa Wik MCIIOIb3yeMOro Uil U3MEPEHUA
MMKPOOCBETUTEJIBHOTO YCTPOMCTBA.

JInst u3MepeHuUst KOHIEHTPAllMU KUCIOPOAa B HeGOMBILMX 110 pasMepy o0pas-
I[aX, a TAKXE JUIA U3MEPEHHMs pacmpeneneHus N o cedyeHuIo o6pasiua, JOmycKa-
ercsi AMadparMupoBaHue paboynx MyYKoB creKTpodoToMeTpoB. BrusHue pas-
Mepa IuadparM Ha BHIXOIHBIE MIACIIOPTHEIE XapaKTEPUCTHKH CIIEKTPOdoTOMETPA
NPOBEPSIOT TIPH ONbITHO-IPOMBILIEHHOM onpo6osanud MBU wiu aTrecTaluu
crekTpodOTOMETpa M IIOBTOPAIOT NPM NPOBEPKaX CIEKTPOGOTOMETpa HE pexe
yeM ouH pa3 B rof. Pasmeph oTBepcTuil B IHadparMax AOJDKHEI OBHITh TAKUMHY,
yTo6H BBEICHUE AUadparM He YXyALIaao HA OfHOM U3 MaCIOPTHBIX XapaKTepH-
CTUK cniekTpodoromerpa.

4.1.4. O6pa3sel] CPaBHEHHUA BHIGUPAIOT TaKMM 00pa3oM, YTOOBL ero YAeJIbHOE
conpotuprenue n—>Si (p—Si) 6bio Gonee 20 Om * cm (50 OM - cm) py H3Mepe-
Huu N B n—Si ¢ p 6onee 20 OM - cM u p—Si ¢ p Gonee 50 Om - cM. IIpu usmepe-
Hun N B n—Si; ¢ p = 0,04—20 OM - cM w1 p—Si; ¢ p= 1— 50 Om - cM yzmenpHoe
3eKTpHYECKOe CONMPOTUBIIEHHE 06pasiia CpaBHEHHUs NOLKHO GbITh Gosblle WIH
PAaBHO YIENEHOMY 3JEKTPUIECKOMY COTIPOTHRICHUIO U3MEPSIEMOro obpasia.

4.1.5. Tepen M3MepeHUEM MONMMPOBAHHBIE IIOBEPXHOCTH OGPa3sLIOB TLIATEb-
HO MPOTHPAIOT 3TWIOBBIM CITUPTOM.

4.1.6. TomumHy HccleryeMoro obpasia U3MEPSAIOT B YETBIPEX TOYKaX Ha ABYX
HPOM3BOIBHBIX B3AHMHO NEPIEHAUKYIAPHBIX HANPABICHUSIX [0 EPUMETPY Bbi-
SupaeMoil 061acTH, KOTOpas GyleT OCBEILATHCA PabOYMM MYIKOM cnekTpodoTo-
meTpa. V3MepeHHBIe 3HAYEHHS He JODKHBI OTIHYATHCA APYT OT Apyra Goiee YeM
Ha * 0,002 cm.

Jlnst usMepeHust N abCcOMOTHEM METOOM TOJIIMHA 00pa3LoB d 10JDKHA OBITh
6omsuiee 0,2 cM.

Jna namepenus guddepeHIHATLHBM METOAOM BCE 3HAYCHUS TONIIHH U3Me-
pseMoro o6pasiia d, ¥ ofpasiia CpaBHeHMs d, JOJDKHBI HaXOQMTLCS B MpEfenax
0,20—0,25 cM /IS OXMIAEMBIX 3HadeHuit N He MeHee 2°107 ar-cM™ (wis
CIMTKOB, BBIpallleHHBIX 1o MeToxy (MY)) # 0,95—1,00 cM a1 3HaveHuit N
B mHTepBaie 8+ 10'° — He Gonee 2- 107 aT+ cM~ (WA CIMTKOB, BBIPAIIEHHBIX
MeTonoM (63M) ¥ He JOKHB OTIMYAThCS Mexay coboil 6omee yeM Ha 0,004 cm.

42 TlonroTtoBKa cHekKTpodoTOMETpPAa K U3MEepeHU-
aM

CnekTpodOoTOMETp HOATOTOBIIIOT K M3MEPEHHSIM COITIACHO MHCTPYKLIHMH 110
SKCIUTyaTallUU.

43. HU3mMepeHHMe KpPpHUBOH OTHOCHUTEIBHOTIO IIPpO-
NycKaHusd aOGCOJNITHHBM METOAOM

4.3.1. 3amuceiBalor 100 %-Hylo JUHHIO B 00JacTA BOJHOBBIX YHCEN
v= 1000 — 1400 cMm~'. Eciu usMmeHeuue 100 %-Hoii TMHUM MPEBHILLIAET JOIYCK,
IpedyCMOTPEHHBIA NAaclopTOM MPHOOpa, To CHEKTPOGOTOMETP MOMIEKHUT TIO-
BEPKE.
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4.3.2. YcTaHaBIMBAIOT U3MepsAEMBIil 00pa3el B JepXaTeb.

4.3.3. 3anmUCHIBAIOT CIIEKTP IPOIYCKaHUA 06pa3la B 061aCTH BOTHOBBIX YHCET
1000—1400 cM—' B pexuMe, 0GecneYMBAIOIEM OTCYTCTBME MCKaXEHHI (DOPMBL
TIOJIOCH MOTMIOIHEHHS KMCIIOPOIa, BHOCHMBIX CieKTpodoTOMeTpoM. PekomeHy-
eMble PeXUMBI paboThl Ui criekTpodoToMerpa TuNa «Specord-75 IR» npusene-
HbI B TabNuIle.

PeroMennyempie peXXHMbI H3MEPEHHS HA ABYXJTy4eBOM CHEKTPO(OTOMETpe THIA
«Specord-75 IR».

Meron Cxopocts | Llenepas | Macurtab pe- Venne- | Tocro- 22?5:);2?:_
U3MepeHus 3aIuCH, npo- PUCTpAlIMH, HHe SHHas 3amHCH,
cM~'/MUH. | rpamma | MM/100 cm—! BpeEMEHU MUH/THCT
Abcomor- |He ykassl- 11
HBIN Baercs
—_— 3 50 2-3 00 —
Hubdepen- |To xe 4.4 x 10
LHABHBIH

4.4. U3amepeHUe KpUBOH OTHOCHUTE/IBHOTO NPOMYCKaHUA U epeHIHATbHEIM
METOIOM.

4.4.1. [lepen Kaxnoil cepuell M3MepeHUil, HO He peXe 4YeM ONUH pa3
B CMeHy, 3amuchiBaioT 100 %-Hyio JUHUIO B OGJACTH BOJHOBLIX WYHCEN V=
= 900—1400 cm~'. Eciu usmenenue 100 %-HOM IMHUHM NPEBBIIAET AOMYCK, ITpe-
JOyCMOTPEHHBIH IIaCTIOPTOM IIPHOOpPa, TO CIIEKTPOGOTOMETP HOMIEXUT KATUGPOBKE.

4.4.2. B kaHan o6pasna IByXJIY4€BOIO CIIEKTPOQOTOMETPA YCTAHABIUBAIOT H3-
MepsieMHBI o6pa3ell, a B KaHal CpaBHEHUS — o6pa3sell CpaBHEHHMS.

ITpaBwibHOCTE BBIGOpA CKOPOCTH 3aNUCH CIIEKTPA V M ILENEBO IPOrpaMMEl
crexTpodoToMeTpa IPOBEPAIOT ABYMS CIIOCOGAMMU:

a) KOHTPOJIMPYIOT MOTYIHHPUHY IOIOCHE IOMIOLIEHHA KUCIOPOa, KOTOpas He
JOJIXHA ITpeBhImiaTh 35 cM~!. [lonyluuprHa MONOCH HOMIOIEHMs PaBHA TI0JIOBH-
He MaKCHMAJIBHOTO 3HaYeHMs K03 UIHMEHTa TONIOIEHUS KUCIOPOIa K, ..

6) npoBepsI0T yMeHblUeHUE K03(HULIHEHTa OTHOCUTENLHOTO MPOIYCKAHUSI
T, npu nposeneHny anddepeHIMATLHBIX U3MEPEHUH B MUHUMYME IIOJIOCH! O~
IJIOLWICHHST KMCJIOPOAA IIPU AaTbHEHIIEM YMEHBIICHHH CKOPOCTH 3allMCH.

4.43. Ecti B KODOTKOBOJHOBOM OGaCTH HM3MEPACMOTO CIEKTPAILHOTO
AuatiasoHa (TIpM BoJHOBOM vuucie v = 1300 cM~') mokasaHue mpubGopa Je-
xur Mexay 90 u 100 %, To KpHMBYHO OTHOCHTEIBHO IPOIMYCKAHMS B 0GJIACTH
v = 900—1400 cM~' 3amUCHIBAIOT B peXuMe, OOGECTIEYUBAIOIIEM OTCYTCTBHE
HCKaXeHMI (OPMBI MOJIOCH HODIOMICHUS KHUCJIOPOAA, BHOCHMBIX CIIEKTPO-
¢dotoMeTpoM. PexkoMeHImyeMble peXuMbl DaGOTH  CIEKTpodoTOMETpa THIIA
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«Specord-75 IR», mpuBeneHsl B Tabauue. B xome H3mepeHmit B 06macTH
v= 1200—1400 cM—! IPONOIKHTENBHOCTD 3aMKCH MOXET GBITh YMEHBILIEHA (CKO-
pOCTb 3allMCH YBeJIMYeHa), HO He Golee 4eM B TPH pasa.

4.4.4. Ecnu B KOPOTKOBOJIHOBOM 0GJIACTH M3MEPSEMOT0 CIIEKTPATLHOTO JUa-
[a30HA NoKa3aHue Npubopa He JaeXkut mexay 90 u 100 %, To nobuBaroTCs TAKOro
[IOKA3aHUs BBEICHUEM B KaHal CpaBHeHHUs crieKTpodoToMeTpa HEHTPaIbHOIO
aTTEHIOATOPA, 4 3aTEM 3aMMCHIBAIOT KPUBYIO OTHOCHTEILHOTO MPOIYCKAHHUS, BhI-
TIOJIHSISL BCe TpeOOBaHMsA, M3TOXKEHHbIE B IT. 4.4.3.

5. O6paGoTKa pe3yabTaToB

51. O6pa6oTka pe3yaAbTaToB H3MepeHHMH abco-
TIOTHHM METOLOM

5.1.1. TIpoBOAT Ga3UCHYIO JTHHHIO (KacaTeJNbHYI0O K KPMBOH TPOITYCKAHHS)
(4ept. 1) Ha 3aperucTpupoBaHHOW KpuBoi npomyckanusa T (v). IIpu HeBo3-
MOXHOCTH IIPOBECTH 0Ga3MCHYIO JIMHMIO K KPHBOM IPONYCKaHMsA, M3MEPEeHHON
npu v = 900—1400 cM~', KpMBYIO TPOILYCKAaHUsI PACTIPOCTPAHAIOT Ha GOABLIMIA
CIeKXTpaIbHEIA AMATIa30H, MO3BOJIAIONMI POBECTH OA3UCHYIO JTUHMIO.

5.1.2. Tlo M3MepeHHO! KPHMBOW TPOIYCKAHUsI OMpEAeNSIoT 3HavyeHue T, B
[OJIAX eqMHMIBL, COOTBETCTBYIOLIEE MUHUMYMY 3aBHcuMocTd T (v), a Ha 6asuc-
HOM JMHHUM — CPaBHHMTEIbHOE 3HayeH¥e 7,, B JOJAX eNMHHLEL, TIPH TOM Xe
BOJIHOBOM 4MCIIe (CM. 4epT. 1).

5.1.3. KOHUEHTpauuio ONTHYECKH aKTHBHOrO Kuciopoia N 1o AByX 3Hada-
KX HHGP BHMUCIAIOT o dopMyIe

_
N=2, M

1 ¥
rme N’ = 3,3-10" (7 In T 0,52),

3,3+ 107 cM~? — rpanydpoBouHbiil K0dQpUIIMEHT, ONpeNeIeHHbIH N0 JaHHBIM
AaKTHUBAIJMOHHOTO aHAIN3a;

C — K03 UIMENT, YIUTHBAIOLINIA MHOTOKPAaTHbIE OTpaXeHus MH$pakpac-
HOTO M3MyYeHHs B o6paslle M 3aBUCAUMiA or N’ U d. 3HayeHus C HaXomiT IO
4eprT. 3.

IIpu HCONBb30BAaHUM 3aBHCHMOCTEH, MPUBEACHHBIX Ha 4EpT. 3—6, musa Ha-
XOXIEHNS TPOMEXYTOUYHBIX 3HAYCHMI NMPUMEHAIOT METOM JTUHEAHON MHTEepIo-
JIALIAU.
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52. O6pab6oTka pe3ynbTaTOB M3MEPEHUN AUD-
bepeHIUAaTBHBEM METOZOM

5.2.1. TIpoBoasT 6Ga3UCHYIO THHHIO (KACATEIBHYIO K KPHUBON OTHOCHTEILHO
NPOMYCKaHusi) (YePT. 2) Ha 3apETUCTPHPOBAHHOM KPMBOM OTHOCHTENBHOTO IPO-
nyckanust T, (v). IIpx HEBO3MOXHOCTH NPOBECTH GA3UCHYIO JIMHHIO K KPUBOW
OTHOCHUTEJIBHOTO IPONyCKaHMsA, H3MepeHHOH rmpu v = 900—1400 cM~!, Kpusylo
OTHOCHTE/IbHOTO NMPONMYCKAHUA DPACIPOCTPAHAIOT Ha OOJBIUMIA CIEKTPAIbHBII
IHATA30H, NO3BOJIIOLUIMIA TIPOBECTH OAa3UCHYIO JMHHIO.

5.2.2. Tlo U3MepeHHO! KPHBOM OTHOCHUTENLHOTO MPOIYCKAHUA OTPEAEIISIOT
3HayeHue T,, COOTBETCTBYIOLIEe MUHUMYMY 3aBUCHMOCTH T . (v), a Ha 6a3uCHOI
JMHHM — CPAaBHUTENbHOE 3HAYeHUE T, TIPH TOM Xe v (u4epT 2).

5.2.3. KoHUEHTpauuIo KMCAOPOAa BHIYUCISIOT 10 OBYX 3HAYallUX LUOp IO
dbopmyne

_33.107 Ty N
N=Ghq-c @)

rae d — TONIIMHA U3MEPAEMOro 00pasLa, CM;
C — xoadduument, 3aBUCAIMI OT N, YOC, THNa 37eKTpOIIPOBOXHOCTH,
TTO3BOJIAIOINUMA YIECTh MHOTOKPAaTHbIE OTpaXeHHs: HHPPAKPACHOTO U3-
JyyeHust B obpasuax. 3aBucuMocth C=1 (N') LI1 pasIMYHbIX
3HaueHud N’ M YOC mua (n—Si) u (p—Si) npusenena Ha 4epT. 4 U 5
COOTBETCTBEHHO.

Hnst (n—Si) ¢ YBC 0,04—0,09 OM - cM 3HaueHHe C MPUHUMAIOT PaBHBIM 1
MpH TPagyupOBOYHOM Koadhdumuente 3,3 - 107 cm—2.

5.3. Hacrosimas MeToqMKa YCTAaHABIMBAET CIIEAYIOIHE TOKA3ATENH TOYHOCTH
HU3MEPEHUsT KOHLEHTPALMK ONTHYECKU aKTUBHOTO KUCIOPOAA.

CayuaiiHas morpeumiHocTs uiMepenuit N He JDoJDXHa mpeBbiumiats 10 % mis
abcomoTHoOro MeTona, a i auddepeHunansHoro meroga — 20 % (pu YOC
0,04 — 0,05 Om - cM pna (n—Si) u YOC 1—3 Om - cM ais (p—Si) u 10 % npu
Y3C Gonee 0,05 Om-cm mist (n—Si) u YOC Gonee 4 Om - cMm wis (p—Si) ¢
JOBEPUTENBHON BEPOSITHOCTBIO P = (,95.

AN
HpenenbHoe 3HaYeHME CYMMapHOM NOrPEIIHOCTH [_N ) oTpeneaseMon

apU(PMETHYECKUM CYMMUPOBAHUEM MHCTPYMEHTATBHOM TIOTPELIHOCTH, OrPel-
HOCTH IPalyMpOBOYHOro KoadhduuueHTa 3,3 « 107 cM~2, paBhoii 4 %, c P=0, 95,
U CITyYaifHO MOTPELTHOCTH MOKa3aHo Ha 4epT. 6 u 7 wia AT = 0,01.

5.4. PesynpraToM M3MepeHUs] KOHIIEHTPALMM ONTHYECKHA aKTHUBHOTO KHUCJIO-
porna ABJIAeTCA 3HAYCHHE, BHIYUCIEHHOE 110 GopMyaaM (1) wim (2), ¢ cymmapHoit
TOTPEIHOCTRIO U3MEPEHMH, YKAa3aHHOM B 1I. 5.3.
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5.5. Eciu M3McpeHHOE 3HauYeHWe N okasbiBaeTcss Mesiue 1- 10" cM—3 mig
CIIUTKOB, BHIpallieHHBIX MetomoM (MY), W MeHbme 810 cM~ a1 CIHTKOB,
BBIPAIIICHHBIX METOOOM (03I1), TO Pe3yabTaTOM H3MEPEHMS SBIAIOTCA OICHKH:
N wmenee 1-107 eM—* u N Menee 8+ 10" cM—3.

5.6. MexaGopaTopHas IOTPEIIHOCTD, OIpeaeseMas KaK pacXoXIEeHHE MEXITY
cpenHuMHU (He MeHee yeM 10 MapaUleNbHBIX M3MEPEHMIT) 3HaueHUAMH N, He
JOJDKHA TpeBHILIaTh 10 % ¢ AoBepuTeNIbHON BeposTHOCTEIO P = 0,95.

6. TpeGopanns K KBAIH(HKAIMN ONepaTopa

Ksamudukanus oneparopa B 06beMe, HEOOXOOUMOM 1A BHITOJHEHUS H3ME-
pEeHUil 110 HACTOAIIEH METONMKE, MOLKHA COOTBETCTBOBATH TPEOOBAHUAM H3MeE-
pUTENA 3JIEKTPUYECKUX MapaMeTPOB IIOJYNIPOBOIHUKOBHIX MaTEpHAIOB YETBEp-
TOro wiM 6oJsiee BHICOKOro paspsna «COOpHHKA TaprdHO-KBATH(DUKAITMOHHBIX
XapaKTEpUCTHK paGot U mpodeccuil paboyux Uid NPeANPUSITUH LIBETHON MeTaj-
aypruu. IIpou3BOACTBO THTAHA U PEIKUX METAUIOB, MOMTYNPOBOIHUKOBEIX MaTe-
PMAasoB ¥ KBAaplEBBIX H3ngnnﬁ».

7. TpeGopanusd K TeXHHKE 0€30MACHOCTH

7.1. YcTpoiicTBO M TEXHMYECKA IKCIUTYaTallus JIeKTPOU3MEPUTEIBHOTO 060~
PYIOBaHusA, IIPUMEHIEMOTO B COOTBETCTBUU C HACTOSINEH METOMUKOM, JOJLKHBI
orBevarh TpeGoBaHUAM «IIpaBWI TEXHHUYECKOM SKCILTyaTallMK 3JIEKTPOYCTAHOBOK
noTpebuTesieil M MPAaBWI TEXHUKHA 0€30ITaCHOCTYU NPU SKCIUTYaTalliH 3JIEKTPOyC-
TAHOBOK TIOTpeOuUTENe».

ITo ycI0BHAM 3JIEKTPOGE30MaCHOCTH ANEKTPOYCTAHOBKM, IPUMEHAEMBIE TIPH
H3MEPEHUH KOHIIEHTPAIIUY OIITUYECKH aKTUBHOTO KHUCJIOPOAA, OTHOCATCA K 2JIeK-
TpoycTaHoBKam 1o 1000 B.

7.2. DIeKTpOM3MEPHUTENLHYIO YCTAHOBKY (CreKTpodhoTOMETp) ciexyeT Ton-
BEpraTh PeryjJIsspHOMY TEXHHIECKOMY OCMOTDY M IUIAHOBO-TIPEXYNPEINTEIEHOMY
PEMOHTY, BBIIOJHIEMOMY NPEICTABUTESIMA TIPEIIIPUATHSA, BHITYCKAIOIIETO 3Ty
YCTAHOBKY.

7.3. K [poBeIeHUIO H3MEPEHHI TOIYCKAIOTCS JIMLa He Monoxe 18 jer, HMe-
IOIIME IIEPBYIO KBATH(PUKAIMOHHYIO TPYIINY MO TEXHUKe O€30MacHOCTH, IIPO-
LIeJIIMe MHCTPYKTAX I10 TeXHHKe 6e30IIacCHOCTH Ha pabouyeM MecTe ¢ 3allMChio B
XypHaI [10 TEXHUKE GE30MaCHOCTH, 03HAKOMHBIIMECS C HACTOAIIEH METOIHKOM,
¢ pabodeil MHCTPYKIMEH M ¢ MHCTPYKLIMEH IO TeXHUKE Oe30IIaCHOCTH.

7.4. llnudoBanue, pesaHue, XMMHYECKYI0 00paboTKy 0Opa3LOB IIPOBOAAT
B CHEUMANBHBIX MOMEIIEHUAX IIOI BHITIXKOM ¢ coOmoneHueM Mep Gesomac-
HOCTH.
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8. Tepmurst B onpenenenns

Onruyecku AKTUBHBIMM SBJIAIOTCS T€ aTOMBI KHCIOpoJa B KpEMHHH, KOTOPBIE
HaxomsaTcsl B MEXY3€JABbHOM COCTOSIHUM. Hpe;monar a€TCA, YTO B KPEMHHUU BCe
ATOMBI KMCJIOpOAA SIBJISIIOTCS ONTHYECKU aKTUBHBIMU.

06pa3u0M CPaBHECHUSI Ha3bIBaCTCA 06paseu OINTHYECKH NMOJIUPOBAaHHOIO KpeM-
HUSA, UMEIOLIUI OJUHAKOBHIE ¢ H3MEPSICMBIM 06pa31(0M TOJIIHHEI, U KOHUEHTpa-
LHI0O KHCIIOpOAa, ONPEACICHHYIO METOLOM AKTHBAILIMOHHOTO aHaJIu3a, MCHBIIYIO
510" eM—,

KpHuBas mponyckanus THNHYHOM MAACTHHBI
MOHOKPHCTAIHIECKOr0 CIUTKA (n—Si) ¢ yAeabHbIM
9NIEKTPHIECKHM compoTupicuneM Gonee 50 Om - cwm,
H3MepeHnas aGCOMIOTHBIM METOAOM

A, MKM

7, donu edunuysr
&
[

&
N

1

| | ] ]
g0 1300 1200 1100 1000
v, cm-!

Yepr. 1
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KpHBBIE€ OTHOCHTEJIHHOTO NPONYCKAHHA THOHYHOH IIACTHHBI
MOHOKPHCTAJLIAYECKOr0 CIHTKA (n—Si) ¢ yaeabHBIM
anexTpHIecKEM conporusaennem 0,09 OM « cM, H3MepPeHHbIE
JaddepeRnHANLHELM METOAOM

TomH.p= : I T

10

q9

g8

g6

o511 i L ‘ L
.IW 1300 1200 11ag - 1900

a — obGpasell cpaBHeHMs (n—Si) co 3HaueHuem YOC

0,1 OM * cM, GAM3KUM, HO BOMBILINM, YeM V3C usmepse-

Moro obpasua; 6 — obpasen cpasHeHus (n—Si) ¢ YOC
- ponee 20 OM * cM

Yepr. 2
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3asuacamocts k03¢ pumuenta C o TommuAb 06pasna
s pa3iMYHBIX 3HAYCHAH N’ NpH mpoBeleHdAR
H3MepeHnii a0COMOTHBIM METOJ0M

d,cm
Howmep
KpHBO# 1 2 3 4 5 6 7
Nyem>3 | 1-107 | 3-107 | 5-10"7 | 7-10" 1-10% 11,5-10'% 2-10"

Yepr. 3
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3ascamocTs Kooddmmenta C of N' pasimiHbIX snagenmiit YOC o6Gpa3suos

(n—Si) npa NpoBeAeHHH n3mepennii AnddepennraIbHLIM METOLOM

. L4 f

1474 commaneeny A .
l'JrL
Al 7
i}
108
g
106 .
0

104

y _____/L_ \

102 17,2 e '
— =

T

ﬂfl R U R N N B | ! |||||8|\| _El
67
o® 2 F 45678 17 2 3 45 ,UfaN:m_J
2201 |23 4)s5|6|7}18] 9 101112 1314 | 15
=7
=¥}
V3C, | He
OM-oM| Me-
HEE
10 {51! 110,7(0,5]0,410,3|0,2 0,15]0,12(0,11]0,095 0,09310,090| 20
d, cMm 0,2—0,25 He
MEHEE
0,95—
—1,00

Yepr. 4



3asucamMocts Kodpdumuentor C or N' i PATHIHLIX
sHavennii YOC obpa3uos (p—Si) npu nposesennn
H3Mepenuii nMbdepeHIMAILHBIM MeTomOM

TOCT 19658—81 C. 67

Homepa 1 2 3 4 5 6
KPMBbIX
YOC, (He menee 10 5,0 2,8 1,0 He
OM * cM 20 MEHee
50
d, cM 0,20—0,25 } 0,20—0,25 | 0,20—0,25 0,20—0,25 | 0,20—0,25 | 0,09—
—1,00

Yepr. 5
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AN
3aBHCHEMOCTD CYMMApPHOM NOrpemHOCTH [_JT/_) OT TOJNIHAL H3MEPAEMOTo
[4

o6pa3na d, paccanransas s AT = 0,01 npu onpejeneHan KOHIECHTPAINH
OHNTHYECKH AKTHBHOTO KMCIOPOAa aGCOMOTHHIM METOAOM

(AM/N)C, %
50+

20}

Homepa
KPHUBBIX

N, cm=*| 1-107 | 3-107 | 5-107 | 7-10" | 1-10" |1,5- 10| 2+ 10"

Yepr. 6
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AN
3aBHCHAMOCTb CYMMAPHOH NOrpeurHOCTH [—N_) ot N, paccumTaHnas
4

ans AT = 0,01 upu onpenenennn JuddepeHuHaILHBM METOIOM

(AN/N)C, %
&0

17

[ i J |

1 [ 1 1
5 16 2 4 68 47 2 4 68 1 2
&= 10 9 0w cm~3
HoMep xpuBoit d, cM ¥BC, OmcM (n—Si) | YBC, Om - cMm (p—Si)
1 0,95—1,00 Boiee 20 Bonee 50
2 0,20—0,25 Bonee 0,05 bonee 3
3 0,20—0,25 0,04—0,05 1-3
Yepr. 7

(M3menennan peaakuns, WM. Ne 1).
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ITPHJIOXEHHUE &
O6s3amensHoe

VU3MEPEHME BPEMEHU XVW3HH HEPABHOBECHBIX
HOCHTEJEN 3APAJA (n. n. 3.) B CIMTKAX
MOHOKPHCTAJUTMYECKOIO KPEMHUSL. METOJIOM
MOJIYJIAIUY ITPOBOJIAMOCTHU B TOYEYHOM KOHTAKTE

MeTtonuKa IpeAHa3HayeHa JUI U3MEePEHMsA BPEMCHH XU3HU HEPaBHOBECHDIX
HOCHTENel 3apsiia B MOHOKPHCTAUTMYECKOM KPEMHHUH C YIEIbHBIM 3JICKTpUeC-
KUM COTIpoTHBJIcHUeM 5+ 10—'—5 - 10? OM * cM B AMANAa30HaX:

6oiee 2,8 MKC UISI KPEMHUS p-THIIA TTPOBOTUMOCTH,

Gonee 7,7 MKC UL KpeMHUS n-THIIa IPOBOAMMOCTU U BKJIIOYACT HHAMKATOP-
HBI Crocob M3MepeHUs BpeMEHH XU3HM HEPAaBHOBECHBIX HOcHTeneH 3apsna,
HMMEIOILUX BpeMs XH3HHM He MeHee 2 MKC.

1. CymuocTth MeTOAa

MamepsieMblil 06pasel] BKIIOYAIOT B MEKTPUYECKYIO Helb. OTHUM U3 TOKO-
MTOABOIIOB CIIY>KMT OMHYECKHIT KOHTAKT OOJIBIION IUIOIAIH, JIpyroi — OCYILEeCTB-
JUSIIOT TIPYDXKMMOM TOYEYHOTO METALTMYECKOTO 30HAA K MOBEPXHOCTH MOJYNpPO-
BoAHMKA. TOYEUHBIH KOHTAKT ABJIAECTCS SMUTTEPOM, YEPE3 KOTOPBIA B MPAMOM
HalpaBJICHNH MPOITYCKAIOT ABA CABUHYTEIX BO BPEMCHU MMITYJIbCa TOKA. AMIUIA-
TYIOBl STHX UMITYJIbCOB ONMHAKOBBI U MOCTOSHHBL (PEXUM IeHepaTopa Toka). [1a-
JeHUe HaIpsDKeHMs1 Ha obpasiie, 0OyCIOBAEHHOE MPOXOXACHUEM 3THX MMITYJIb-
coB, HabMIONAIOT Ha 3Kpate oclpuutorpada.

@®opMa KPHMBBIX HaIlPSDKEHUS B TOYEYHOM KOHTAKTe IPU MOIYJILUHA TIPOBO-
JMUMOCTH MHXEKTHPYEMBIMU HOCHUTEIISIMU CXEMATHYECKH NTOKAa3aHa Ha 4epT. 1.

Yepr. 1
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B MoMeHT npoxoxaeHNs [1epBOro (MHXEKTHUPYIOLIEr0) HMITYJIbca B 06pasers
BBOIAT HEPABHOBECHBIE HOCHUTENM 3apsiia, MOAYIUPYIOLIHE (YBeIUYHBAIOLIUE)
TIPOBOAMMOCTD obpa3iia.

ITo oKOHYaHMM UHXEKTUPYIOLIEro MMITY/IbCa YHC/IO HEPABHOBECHBIX HOCUTE-
JIeH 3apsifia YMEHBINAETCA B Pe3yJIbTaTe PeKOMOHHALMH, TIOSTOMY COIIPOTHUBIIE-
HHME KOHTAaKTa HAYMHAET BO3BPALIATHCA K HCXOOHOM BEJIMUMHE, YBETMYUBASICH CO
BpemeHeM. HanpsckeHue Ha ofpasiie B MOMEHT Hayasia BTOPOTO (M3MEPHTEIIbHO-
r0) MMITYJIbCA OIpeleNseTcs KOHIIEHTpallMell HepaBHOBECHBIX HOCHUTENEH 3aps-
Jla, COXpaHUBILMXCA B 00pasile.

B oTHX ycoBHAX MafieHue HAINIPsDKEHUs Ha 00pasiie B Hayaie M3MEPUTEILHO-
ro uMnyiesca U, 6yner GyHKIMeH BpeMeHH 3aIepXKN MeXIy UMITyabcamu £, Pas-
HOCTb aMIUTHTY[ IIEPBOTO U BTOPOro uMmynbco U— U, H3MEHSECTCS P U3Me-
HEHHUH BPEMEHHU 3aJEPXKH 110 3aKOHY

t

U, - U, = conste ", 0

Iie T— BpeMs XHW3HH HEPaBHOBECHBIX (HEOCHOBHBIX) HOCHMTENEH 3apsala.
Qukcupys BeaMuuHy U ¥ M3MeHss BpeMs 3afIepXKH ! 10 HAKIOHY Mps-
MbIX In (U—U,)) = f(f), MOXHO OnpenenHTh BpeMs XU3HH T.

2. TpeGoBaHAA K CPEICTBAM H3MEPEHHA H BCHOMOTATEAbHBIM YCTPORCTBAM

biok-cxeMa YCTaHOBKH IUI1 U3MEPEHUA BPEMEHHM XH3HU HepaBHOBECHBIX
HOCHUTeJIeil 3apsa II0Ka3aHa Ha YepT. 2.

L —z} {9 F——%]

;

1 — reHepartop CIBOSHHBIX UMITYJIbCOB; 2 — Pe3u-

CTUBHBIH 3JIEMEHT, pPEAIM3YIOLUMHA pEXUM Te-

HepaTopa TOKa; 3 — OrpaHUMHUTENb UMMYJIbCOB;

4 — ocuwuiorpad; 5 — 610K GOPMOBKH TOYeY-
HOTO KOHTakKTa; 6 — obpaszel

Yepr. 2
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HsMepeHne BpeMeHH XH3HH HEPAaBHOBECHBIX HOCUTENIEH 3apsiia B KPEMHUHU
MPOBOJAT Ha ycTaHoBKe THIIOB TAY-102, TAY-202 ¢ cOOTBETCTBYIONEH METPHU-
KO Ha YMX MCIIOJb30BaHHE WM aHATOIUYHON UM.

Jomnyckaercs MCIONIb30BaHHE CIICLUAANBHBIX YCTPONCTB, 00SCIIEUMBAIOIIMX B
YHCJIOBOM BHJE Pe3yJbTaThl M3MEPEHUA BPEMEHM XU3HU HEPABHOBECHBIX HOCH-
TeJeH 3apsiia U rapaHTHPYEMYIO MOTPEeHIHOCTh U3MEPEHUS.

2.1. OCHOBHBIMH U3MEPHUTENLHBIMHU 3JIEMEHTAMHM YCTAHOBKHM, COOpaHHON Mo
60K-cxXeMe (4epT. 2), ABISIOTCS F¢HEPATOP CABOCHHBIX UMITYJIbCOB U PETHCTPU-
pyOLIMA ocLuiorpad. '

B xayecTBe reHeparopa IpUMeHsIOTC Ipubopsl Ta I'5—7A wim ['5—30A.
B KkadecTBe perMCTpUpYIOIIETO IpubOpa NPUMEHAIOT ocuwUiorpadel TUma
C1-3, C1-5, C1—20 wmu C1—65.

2.2. 3MepHUTENbHBIN 30H] U3TOTOBISIOT 1Sl 00pas3iloB:

p-tana — u3 pocdopucroit 6ponssr bPOP 6,5—0,15 o T'OCT 5017,

n-THma — U3 amoMuHua Mapku AS o TOCT 11069.

2.3. BcioMoratesibHbIe 3JIEMEHTBI, 00€CIeUUBAIOIUE PEXUM Te€HEPATOpa TOKa,
GOPMOBKY TOYCYHOTO KOHTAaKTa, OrpaHHYCHHUE PErHCTPUPYEMBIX UMITYJILCOB U
T. ., OObeIUMHEHE B MPMHIIUITHANBHYIO cxeMy (4ept. 3). BenuumHa conpoTusie-
Hus pesucropa R, ofecliedMBaIOIEro PeXHUM TeHepaTopa TOKa, ONpelensercs
HEOOXOMMMOCTBIO MPOTEKAHMS Yepe3 KOHTAKT 30HIa ITOCTOSHHOTO M0 BEJTUYKHE
HMMITYJIbCHOI'O TOKA, FapaHTUPYIOLIEro HEM3MEHHHBIN ypoBeHb WHXekIuu. [Tosto-
My BeJIMYHHA R coctapisieT: 100 OM 1is 06pa3iioB C YAEIbHBIM 37IeKTPUYCCKUM
compoTtupieHeM MeHblle 1 Om « cM; 500 OM 111 006pa3sLoB € YAEIBHBIM 3JIEKT-
pudecKuM cornpotupieHueM oT 1 1o 100 Om - cM u 2,7—20 xOM ist 06pa3Los ¢
VIETbHBIM 3JIEKTPUYECKUM corpoTuBieHueM 6onee 100 OM - cM.

Poproline
l Hengamewus
o T T 3008
7, :-[: br zg 'M Oepanuaenus
fenepamap -
unnynacol Iz “a Ceiunnoz
> i s
2 25
My N 4 . *é'
Lo flepennsogamens =

O munu npabedunscmuy

fdpaseq

Yeprt. 3
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C momouibo 3nemenToB J1, 2, /I3 NpoU3BOIAT OrpaHU4YEHHE U3MEPHTENb-
HBIX MMITYJIbCOB CHHM3Y, UTO YJIYJIIaeT BO3MOXHOCTh PETHCTPALIMHA MaJIbIX 3HAYe-
Hui pasHoctu U—U,. B kauectse 3nemenTos J1, JI2, /I3 uconb3yIoT BEICOKOYA-
cTOTHBIE Iuonbl TUNa 311 ¢ ManbiM TIpSIMBIM CONIPOTHUBICHUEM M MAJIOM ITpO-
XOJHO! €MKOCTBIO. .

DopMOBKY KOHTAKTa M3MEPUTEILHOTO 30HA ¢ HOBEPXHOCTHIO 00paslia ocy-
LECTBISIOT KPATKOBPEMEHHOM NMOAaYe Ha M3MEPUTEIbHBIA 30HI, ITOCTOSHHOIO
HaNpsSDKEHUS OT JII000ro UCTOYHMKA ¢ HanpspkeHueM 300—400 B.

IIpu npoBeAcHUM U3MEPEHUIA HET HEOOXOMUMOCTH OJHOBPEMEHHOTO HabIIIO-
JCHHUS MHXCKTHPYIOIET0 ¥ M3MEPUTEIbHOTO MMIYIbcoB. X BpeMeHHas 3ajep-
XKa APYr OTHOCUTENIBHO APYTa 3alacTCs HEIOCPEACTBEHHO TeHepaTopoM. s
yao0CcTBa U3MEPEHUH MepBblii HHXEKTHPYIOIIMA HMITYJIEC MOXHO He IoNaBaTh
Ha BXol ocuwutorpada, s 4ero B CXeMe NPEAYCMOTPEH mepekmoyarens 1,
KOMMYTHPYIOUINI Lelb CHHXPOHU3ALMH ocuwuIorpada.

2.4. BcmoMorarteJbHbIe MaTepHANbI.

Marepuansr aGpasusHbie 1o FOCT 3647.

Hopoku anMasueie mo F'OCT 9206.

HMHCTpYyMEHTHl ajiMasHblE ¢ IPUMEHEHHEM ajJMa3HBIX TIOPOIIKOB IO
I'OCT 9206. KpynmHocTs OCHOBHOM (paKiMK IPUMEHAEMBIX aGpa3sHBHEBIX MaTe-
PUAJIOB Y ajIMa3HbIX IIOPOLIKOB A0JDKHA ObITH He Gosee 100 MKM.

Owistpr 06e330nmeHHbe o TOCT 12026.

Bymara mpomMokateiabHas.

bymara macmrabHo-koopauHatHas Mapku I1JIM mo TOCT 334.

Bs3p or6enennaa mo I'OCT 23676.

TkaHb ymakoBOYHas CypoBasl.

Mapna no T'OCT 9412 wmn I'OCT 11109.

Cnupr stwnoselit o TOCT 18300, TOCT 5962.

Bona nutbeBas rexuudeckas no 'OCT 2874.

3. IoaroroBka K H3MepeHN10

3.1. M3aMepsieMyl0 TIOBEPXHOCTh TOPIIAa MOHOKPMCTAIA ULTH(DYIOT abGpasHB-
HbIM MaT€PUAJIOM, AJIMA3HBIM MOPOIIKOM WM AIMA3HBIMH UHCTpyMeHTaMu. [Tpu
HEIOCTATOYHOH WHXKEKIUU JOMYCKAETCS TPABJICHHME MOBEPXHOCTH.

3.2. Ha 60KOBO# MOBEPXHOCTH MOHOKPHUCTAIIA CO3NA0T OMHYECKHM KOHTAKT
IUIOHIAABbI0 He MeHee | ¢cM? HaHeCeHUEM TaUlafusi, HUKEIIs, HHIWA-TaJUTHEeBOM
WIN aJTIOMUHUA-TaJUTUEBOM MACTHI.

3.3. Bce uaMepuTenbHble MpUGOPH JODKHBI OBITh BKIIOYEHBI M HOJTOTOBJIE -
HBI K paboTe B COOTBETCTBUH C UX IKCIUTYATAIIMOHHBLIMYA MHCTPYKIMAMU. [o6u-
BaIOTCS MOJYYEHUA Ha 3KpaHe ocuwuiorpada IBYX OTYETIIUBBIX MPAMOYTOIBHBIX
HMMITYJIbCOB. Bpalllasg pydYKy «3afiepXKa»> H3MEPHUTENLHOrO reHeparopa, comaxa-
10T [IBa UMITY/IbCA U BPALICHUEM PYYKHU «aMIVIUTYIa» TeHepaTopa yCTaHABIMBAIOT
OIMHAKOBbIE MAKCUMAIBHBIE aMIUTUTYABI HMITYJILCOB.
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IIpu mogBIeHWH Ha 3KpaHe ocuuuiorpada HEYCTOWYMBBIX MMIIYJILCOB Bpa-
LIEHHEM PYYKH «4acTOTa CIeA0BaHKs» JOOUBAIOTCA MIOTy4EHUA YCTONYMBBIX HM-
MYJIBCOB.

3.4. CuToK yCTaHABJIMBAIOT B iepXaTeNb, 06eCeYUBaAIOINI HaleXHOe TIOA-
KJIIOYEHHE €T0 K M3MEPUTENBHON CXEME.

3.5. YcTaHOBMB BPEMEHHYIO 3a€PKKY MEXIy IBYMS MMITY/IbCAMM, IIPEBBILIA-
JOILYIO MPEAIoIaraeMoe BpeMsl XM3HM HEpaBHOBECHBIX HOCHTeJIeM 3apsja, Io-
6uBaloTcd TMOJIYy4EHMI Ha 9KpaHe ocuwuiorpada NBYX paBHBIX IO aMILTUTYyZAE
pMITyJbcoB. [IpaBUIBHOCTD BHIGOpA HHTEPBAA 33IEPKKY KOHTPOJIUPYIOT, YOeX-
JasCh B HE3aBMCUMOCTH aMIUIMTYIbI BTOPOTO MMITYJIbCA OT BPEMEHU 3aIePXKKHU
MPH M3MEHEHUH MOCIEAHETO B HeGOMNBILYX NpefeaXx. B nanbHeiineM H3MepeHUs
MOXHO IPOBOAUTH, HaGIIOAass Ha 3KpaHe oclwuiorpada TOJIBKO OMUH U3MEpH-
TeJIBHLINA MMITyIbC. BpeMs 3amepXkud MexXOy UMITYJIbCaMH IPU U3MEpeHUH HE
JOJDKHO OLITh MeHbIIe 2—3 1.

4. IlpoBeneHne H3MEpeHHH

4.1. M3MepeHus IpOBOAAT Ipu TeMmepatype (2312) °C.

4.2. Tlepexmouare/ib TUIIA 3JEKTPONPOBOTHOCTH YCTAHABJIMBAIOT B TIOJOXE-
HHE, COOTBETCTBYIOLIEE THUITY IEKTPOIPOBOXHOCTH U3MEPSIEMOTo 06pasLia.

4.3. BuiOHpaloT HeoOX0oOUMBIH pabOYUi TOK M3MEPEHUST BKIIOYCHHEM COOT-
BETCTBYIONIETO pe3ucTopa R.

4.4, InuTenbHOCTh MHXEKTHPYIOUIETO UMITYJIbCAa BEIOMPAIOT B 3aBUCHMOCTHU
oT MapoK 00pa3loB: )

ISl MapoK A-THIIA C OXMIAeMbIM 3HAYCHHEM BPEMEHHM XHM3HU OONBLIMM
30—300 Mxc;

11 MapoK p-TMIA C OXHIAEMbIM 3HAYeHMeM BPEMEHH XU3HM GOJIBHINM
10—300 Mkc,

JUTSL MapoK H- U p-THIIOB 3JIEKTPOTIPOBOAHOCTU ¢ OXMIA€MBIMH 3HAYCHUSIMU
BPEMEHHM XM3HU MEHBIIMMH YKa3aHHHIX Bbilie — 50 MKC.

4.5. OmyckKaoT 30HI B U3MEPSIEMYIO TOUKY Ha MOBEPXHOCTH MOHOKpHCTALIA
(epell M3MEPEHHEM HEOOXOIMMO IIPOTEPETh U3MEPAEMYIO NTOBEPXHOCTh STHIO-
BEIM CITHPTOM). '

4.6. JobuBaoTcs NOABICHUS Ha 3KpaHe oclwuiorpada UMIYIbca, MPOBOIS
P HEOOXOTUMOCTH (POPMOBKY KOHTAKTA.

4.7. U3MeHAI0T BpeMsI 3alIepXKH O TeX MOp, ITOKa aMIUIMTYIa U3MCPUTEIIb-
HOTO MMITyJIbca NepecTaHeT YBEIMYMBATHCH, T. €. N0 HachiueHud. Hpexycmor-
PEHHOE CXEMOW OrpaHUYeHHe MMIIYIbCOB CHU3Y BRIOMPAIOT, 10OMBAsACH NOCTa-
TOYHO YeTKOM PEerucTpaliuM U3MEHEHUH aMILUIUTYABL.

4.8. YMeHbIlast BpeMs 3a¢pXKH, PeTUCTPUPYIOT BpeMeHa 3aICPXKHA U COOT-
BETCTBYIOLIME UM U3MEHEHWS aMIUTUTYAbl M3MEPUTEIBHOTO UMITYJIbCA.

4.9. B omynorapudMudecKoM Maciitabe CTposT 3aBUCUMOCTE AU = f (1), tne
t — BpeMs 3aJ€PXKKH.
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o HaKIIOHY MPSAMO¥ TMHUH OTIPENeSIOT BpeMs KU3HH HEPaBHOBECHHIX HO-
cuTeeit 3apsina no dopmyine

t
TS 23gar @

3aBucumoctb AU = f () cTpoAT 10 TpeM wiu Go/bLIEMY KOJIMYECTBY TOYCK.

4.10. JonyckaeTcs onpeneieHmne BPEMEHU XHU3HU HEPABHOBECHBIX HOCUTENE
3apsana 6e3 MocTpoeHus rpadyka IO ABYM TOYKAM M3 PasHOCTH JIBYX 3HaYeHHit
BPEMCHH 3alIePXKH Pa3sHOCTH JIOrapudMOB KOTOPEIX PaBHA ¢IUHHMILE.

4.10.1. VBeIMYHBAIOT U3MEPUTENBHBII UMITYJIbC O HACBIILIEHUS, aHAJIOTHIHO
. 4.6.6.

4.10.2. YMeHbIIasK TPOLOIKUTETBHOCTD 3aJCPXKH, PETUCTPUPYIOT BpeMd 3a-
ACPXKKHM IIPH YMEHBLICHUH U3MEPHUTEIBHOTO UMITY/IbCA Ha ONHY (WIH ABE) KiIeT-
Ky U 3aTCM DU YMEHBIUEHNH €elie Ha 1,7 (Wi 3, 4) xieTku.

(Msmenennas penakumsa, Mam. Ne 1).

4.10.3. i3MepsieMoe BpeMsl XM3HH HepPaBHOBECHBIX HOCHTE/EH 3apsiga paBHO
Pa3HOCTH 3apErUCTPUPOBAHHEIX BPEMEH 3aJepKKH.

4.11. MaMepeHue MajbiX BpeMeH XH3HM LIS KPEMHHUS C YAEIBHBIM 31€KTPU-
UECKUM COTIPOTHBIEHHEM OT 1 10 3 OM * CM IIPOBOAUTCS MHIMKATOPHBIM CIIOCO-
0OM 10 HCYE3HOBEHMIO MHXEKLIMH HEPABHOBECHBIX HOCHTEIICH 3apsia.

5. Npu cobmoneHun TpeGoBaHM pasm. 2—4 TOTPEIIHOCTE U3MEPEHUSA He
npeBoIaeT 120 %.

6. TpeGosannsa Kk KBanMHKAIMH omepaTopa

KBanuduxanus oneparopa B 06beMe, HEOGXOIMMOM I BHIIIOJIHEHUS U3Me-
PCHHH, IOJDKHA COOTBETCTBOBATh TPEGOBAHMAM M3MEPHTEIS 9NEKTPUYECKUX I1a-
PamMeTpOB NOJIYNIPOBOAHUKOBBIX MATEPHAIOB TPETHETO WK GOJlee BEICOKOTO pas-
pAa B COOTBETCTBMH C AEHCTBYIOLIUM TapH(OHO-KBATHDHKALUHOHHBIM C6OpHH-
KOM.

7. TpeGoBannsa K TexHuke Ge30nNacHOCTH

YCIpo#CTBO M TeXHMYeCKas SKCILTyaTallis PYMEHSIEMOTO 3JIEKTPON3MEPH-
TENBHOTO OGOPYNOBaHHS NOMXKHEL OTBEYATH TPEHGOBAHUAM «IIpaBun TexHUYecKoit
SKCIUIyaTalliM 3JIE€KTPOYCTAaHOBOK NOTPeGUTENEe U IIPaBIJI TEXHUKH 6E300aCHO-
CTH IIPW 3KCIUTYaTallHU 3JIEKTPOYCTAHOBOK IOTpeGUTENei».

ITo ycnoBusM snekTpobesonacHoCTH 3JICKTPOYCTAHOBKHU, TIPUMEHSIEMBbIE IS
H3MCPCHWS BPEMEHH XU3HH HEPABHOBECHBIX HOCHUTENEH 3apsia, OTHOCATCH K
9JIEKTPOYCTaHOBKAaM HanpsokeHueMm 10 1000 B.
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ITPUJIOXEHHE 8a
O6s3amenvHoe

N3MEPEHME KOHIIEHTPAIIIM ATOMOB OIITUYECKH
AKTUBHOTO -VTJIEPOJA B CJIMTKAX MOHOKPUCTAJUIMYECKOTO
KPEMHHUSA

KOHLEHTPALHIO ONITHYECKH aKTUBHOTO yriiepoaa N B HeTepMOo0oOpaboTaHHBIX
CIIMTKAX MOHOKPHCTA/UIMYECKONO KPEMHHA 3JI€KTPOHHOTO WIM IbIPOYHOTO TUIOB
3eKTpoNpoBoaHocTH Auddepe HIMATBHBM ONTHIECKUM METOIOM. Homyckaetca
TepMoo6paboTKa NP TeMIIEpaTypax, He IPeBbIAIOIINX 750 °C B TeueHUe Bpe-
MeHH He Gonee 3 4.

Jnana3oH KOHIEHTPAIMI ONTHYECKH aKTUBHOIO YIJIEPOAa, IOUIEXAIHX U3~
MEpEHHIO 110 3ToMy Meroay oT N, =3+ 10 cM~ (N, — TIpene/bHas YyB-
CTBHTEJBHOCTD METOMA, ONpeAensdeMas Kak KOHLEHTpauus N, H3aMepeHue KOTo-
POIi IPOBOJUTCS C OTHOCHTENBHOM MOTPELIHOCTHIO, HE npessimatoniedt 50 %, ¢
HOBEPHUTEJILHOM BeposTHOCTHIO P = (,95) BIUIOTh 3O Npefiesia PacTBOPUMOCTH
aTOMApHOTO YINEpoja B KPEeMHHUH, paBHoro 3 - 10' cM.

KOHIIEHTpaLUI0 ONTHYECKH AKTHBHOTO YIJICPOJA MU3MEDAIOT Ha obpasuax ¢
yIENBHBIM 3JIEKTPUECKHM COTIPOTHBIIEHHEM p Gonee 30 OM+*cM JIst KpeMHUSE
p-THIIA 3IEKTPOIIPOBOAHOCTH M p Gonee 5 OM * €M [ KpEMHHUS n-THIIA 3JIEKTPO-
IIPOBOTHOCTH.

1. CymHocTp MeTOAA

TIpUCYTCTBHE ONITHYECKH AKTUBHBIX aTOMOB YIJIEPOJa B KDEMHUH NIPHBOIUT K
OSIBJIEHHIO TIOJIOCH IOIJIOIIEHMS C MaKCMMyMOM IIpH 3HaY€HHH BOJIHO-
BOTO YHCHA V,= 607 cM!' (uept. 1). B 3TOM X€ 06JaCTH CHEKTPa B KPEMHHH,
KPOMe YIJIEPOIHOM MOJIOCH!, HAaGIIOAAETCA I0JI0Ca TIOIIOIEHHS KPHCTA/LTHHYCC-
KOt pelleTKH ¢ Ko3QMUIMEHTOM MOTIOLIEHHs B MAKCUMyMe K~=8cm'.

B cBSI3M C 3THM OITTHYECKUE M3MEPEHMS NMPOBOAAT AU depeHIINATbHBIM ME-
TOZOM, TIO3BOJIAIOIIMM aBTOMATUYECKH MCKITIOYHTH BIMAHME MOIIOILEHHT KPHC-
TAJUIMYECKOi pellleTKH. B KaHan oGpaslia ABYXJIy4eBOro MHGPaKpacHOro CIEKT-
pohoTOMETpa IIOMEILAIOT UCCIIEAYEMbI 00pasell, a B KaHal CPABHEHHA — obpa-
3€Il CPaBHEHMS.

KOHIIEHTpalMs ONTHYECKH aKTHBHOTO yriaepoja N NponopUyoHaIbHa ero
K03(dHUIMEHTY NOINOLIEHUS B MAKCUMYME NPUMECHOH IIOIOCHI K :N=C-K,
rme C=1,1-10" cM—? — rpagyrpoBOYHbIN KOI(POULUCHT, HalilcHHBIA M3 CPaB-
HEeHUS OITHYECKMX JAHHBIX C pe3yibTaTaMU aKTUBAalHOHHOIO aHainu3a.
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2. Annapatypa, cpeicTBa H3IMEPEHHS H MATePHANbI

CnexktpodoroMetp TMIOB «Specord-75 IR», «Perxin—Elmer-983», unu mo-
Ooii nByX1ydeBoit criekTpodoToMeTp, 06ecIeYBaIOIUil IPOBEIEHHE N3MEPEHMI
C ONTHYECKOM ITMPHUHOMN 1Iead He 6onee S cM~' U abCOMOTHOI NOrpPelIHOCTHIO
usMepeHus koadbduiuenta npomyckaius AT He 6onee 0,012 npu cTaHIAPTHBIX
H3MEPEHUSAX.

B cnekrtpodoToMeTpe MOXET OHITH MPEAYCMOTPEHO YCTPOMCTBO M YBE-
JMYEeHHA MacluTaba 1o OCH OpAMHAT, MO3BOJIAIOIIEE ONPEAETATh Majibie (He 60~
nee 0,1 cM™') ko3 dULIMEHTHL TTOIIOLEHUS.

Hunpukarop MHOroo6opotHsiil 1o I'OCT 9696 win aHAIOrMYHBIH HHIMKATOD
€ TIOTPENTHOCTHIO M3MepeHus He Gosee 0,001 cM.

IMopomku aGpasuBuble uUMboBaTbHbBe M28, M14, M7 o I'OCT 3647
u TOCT 9206.

ITacta anMassas ACM-1/0 no 'OCT 25593.

Crupt sTwioBbiil pektudukoBannbiit o FOCT 17299, T'OCT 18300.

Kucnora ¢ropucrosogopontas no I'OCT 10484, Texuuyeckas Wid X. 4.

Kuciora azornas no 'OCT 11125, TOCT 701, 4. &. a.

Kucmora ykcycHas o I'OCT 61, x. 4.

Kanuit 6pomuctsiit mo I'OCT 4160, x. 4. win 4. . a.

Batuct orbenennsiii o FTOCT 29298.

OOpasell cpaBHEHHS.

(A3menennasn pexakmus, W3am. Ne 2).

3. Veaosua npoBeseHHs A3Mepenuii

Hamepenust mpoBoaaT mpu teMrepaTtype (20+5) °C, ocTalbHBEIE YCIOBHS B
cooTBeTCTBHH ¢ TpeGoBaHusamMu ['OCT 12997,

4. IloaroToBka H NpoBeleHHe H3MEpPeHHH

4.1. TlogroroBska 06pa3LoOB

4.1.1. Y13 uccnemyeMoro MOHOKPHCTAJUIMYECKOrO CIMTKA KPEMHHMSI BHIPE3aloT
TUTOCKONapaJieNIbHEIN o6pa3sell (1uaioy).

4.1.2. Obpazen uugyoT ¢ 06eux CTOPOH U MOJIUPYIOT aJIMa3HOM MacToi
ACM-1 go noxydyeHus1 IOBEPXHOCTH O€3 11apalliH U PUCOK.

BMecTo MexaHHMYeCKO# IIOIMPOBKH JOIYCKACTCA XUMHAYECKOE TPABJICHUE IIUTH -
¢oBaHHOIT TOBEpXHOCTH B OJHOM M3 monupyoinux Tpasurencii CP-4 u CP-8 no
TIOSIBJICHNS OYpPBHIX MAPOB.

4.1.3. TlonepeyHoe ceueHHe 00pa3la HODKHO OBITH 6OJIbILE TONEPEYHOTO Ce-
yeHHUS paGodero myuka cliekrpodoromMeTpa.
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JIns m3MepeHMsT KOHIIEHTPAIMH yIjiepoia B HeGOJMBIINX IO pasMepy oGpas-
Lax, a TaKKe U1 U3MEPEHHUs pacripefeIeHUsT KOHLIEHTPAlUMK ONTHYECKU aKTUB-
HOTO YIJIEpoJia IO CeYeHHI0 o6pasia JomycKaetcs AnadparMMpoBaHie pabovux
Iy4KOB cIieKTpodoToMeTpa.

PasMepsl oTBepcTHi B AuadparMax JOKHB OBITE TAKAMH, YTOOH BBEACHHE
AuadparM He yXyAIIATo HY ONHOM M3 MACIOPTHBIX XapaKTePUCTUK CIIEKTPOdO-
TOMETpA.

4.1.4. Tlepen U3MepeHUAMH TIOTMPOBaHHbIE IIOBEPXHOCTH 00PA3LIOB TILATEb-
HO TIPOTHUPAIOT STWIOBBIM CITUPTOM.

4.1.5. Tonumuy HccaeayeMoro odpasia U3MepdIOT B Y€ThIpeX TOUKAX Ha JIBYX
IIPOM3BONIBHBIX B3aHMHO-TIEPIIEHINKYJISPHBIX HAMPABICHUAX MO IIEPUMETPY BbI-
GupaeMoit o61acTH, KoTopas GyleT OCBeIaThCA paGoYHM IIyYKOM CIIEKTPOGOTO-
MeTpa. :

TouuHB U3MepsIeMOTo obpasia U obpasia CpaBHEHUA B YKa3aHHBIX TOYKaX
OJDKHEI HaXoAuThes B npefenax 0,20—0,25 cM U He JODKHB OTIHYAThCs APYT OT
npyra Gonblie yeM Ha 10,001 cMm.

4.2. TToaroroBka crnekTpodoToMeTpa K U3MEPEHHAM.

CrnekTpohOTOMETP MOATOTOBISIIOT K M3MEPEHUAM COIVIACHO MHCTPYKIIMHU IIO
SKCILTyaTallyH.

4.3. U3sMepeHre KPUBOH OTHOCUTEIBHOTO ITPOITYCKaHMS.

4.3.1. Tlepen kaxmoii cepueit u3mepeHUi, HO HE PeXe YeM OTHUH pa3 B CMEHY,
samuchiBaloT 100 %-HYo JIMHHIO B 06IaCTH BOJHOBHIX Ydcen v = 570—770 cMm™'.
Ecau usMeHeHue 100 %-Hoil JMHMM TIPEBLIAET HOMYCK, IPEIyCMOTPEHHBIN
HAacIOpTOM IIpuBopa, To CrieKTpodHOTOMETp MOMIEXKUT KaTHOPOBKE.

4.3.2. B kaHas oGpa3ia IByXJIyYeBOro cCreKTpooToMeTpa YCTaHABIMBAIOT U3-
MepsAeMbIi ofpa3ell, a B KaHal cpaBHeHHMs — oOpa3ell CPaBHEHUS.

4.3.3. 3anuCHIBAIOT CIIEKTP OTHOCHTEIBHOTO TIPOMYCKAHUA 00pasla B peku-
Me, 06eCIIeurBaIoIIeM OTCYTCTBUE UCKaXeHUH GOpMBI TIONOCH MOITIOUICHUS YT-
Aepoa, BHOCHMBIX CIEKTPO(OTOMETpOM. PeKOMeHIyeMble pPeXUMBI PaGOTHL
crextpodoToMerpa THa «Specord-75 IR» mpuBeneHsl B Tabnuile.

4.3.4. TIpaBHABHOCTD BEIGOPa CKOPOCTH 3aIIVICH CIIEKTPA U 1LENEBOM IPOrPaMMBI
CIIEKTpOGOTOMETPA MPOBEPSIOT ABYMS CIIOCOOAMH.

Ilenepas | Macwtab pe-

Tun cnekrtpo- NpOTpaM- | rMCTpauMu Ycune- BpeMs 3anmcH, TlocTosanHas
¢oTomeTpa Ma MMm/100 cM—" HHUE MHH/JTUCT ‘ BpPEMEHU
«Specord 11 x0,3 10
—75 IR» 3 200 6 (PYYHOH peXUM

TOCTOSTHHOTO 3a-
MeIUICHMSA )
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4.3.4.1. KoHTpONUpYIOT TOMYIUMPUHY TIIONOCH IIOTJIONIEHHS  YIJIEPOJa,
KOTOpasi He [OJDKHA mpeBbllaTh 8§ cM~' mpu TeMmeparype 300 *K. IMomymm-
pUHA MOJOCH TOITIONICHUS pPaBHA IIOJIOBHHE MAaKCUMAIBHOIO 3HAYyeHUs
ko3¢ duLMeHTa OMIOLICHHUS yIllepoaa K.

4.3.4.2. TIpoBepsIOT COXPaHEHHE IIOCTOSHCTBA KO3(M@HIMEHTA OTHOCHTEND-
HOTO TpoIycKaHus T, B MMHUMYME IIOJIOCH MOIVIOLIEHHS YIJIepoa MpU Najib-
HeHlleM YMEHBIICHHH CKOPOCTH 3aIlHCH.

5. O6paboTKa pe3yabTaToB

5.1. IIpoBoasaT Ga3sMCHYIO JIMHHIO (KACATENBHYIO K KPHBOM OTHOCHUTEIIBHOTO
TIPOIMYCKAHMS) Ha 3apETUCTPUPOBAHHON KPUBOH OTHOCHUTEIBHOTO MPOITYCKAHUSA
(uepr. 1).

5.2. Tlo u3MepeHHO KPUBON OTHOCHUTENBHOIO IIPOIYCKAHHUS OINpPENeIA0T
3HayeHue 7T, COOTBETCTBYIOIIEE MUHMMYMY 3aBHCHMOCTH T (v), a Ha Ga3ucHoU
JIMHUK — CPaBHUTENbHOE 3HaYeHue 7, npu Tod Xe v (YepT. 1).

5.3. KoHneHTpaluio yriiepoja BHIYUCISIOT A0 ABYX 3HaYaHIuX 1udp 1o dop-
MyJie

1

T
= = 107 L p 22
N=C-K, =11 10 7 In T . (1)

y

5.4. Hacrosiias METOOMKA YCTAHABIMBACT CJICAYIOLIHE TIOKA3aTEAN TOYHOCTH
HU3MEPEHUs] KOHIIEHTPAIIMM ONTHYECKH aKTUBHOTO yIJIEpoIa B MOHOKPHCTAJUIU-
YECKOM KPEMHUM.

5.4.1. Cny4aiiHas orpeUrHocTs H3MepeHus N He NoKHA npesriiarsh 20 % ¢
JOBEPUTEJILHON BEpOATHOCTHIO P = 0,95,

. AN
5.4.2. TlpenenbHoe 3HAYeHHE CYMMAapHOM IMOTPENIHOCTH N ompenensercs

apuGMeTHYeCKUM CYMMHPOBAaHHEM HHCTPYMEHTAJIBHOM M CIIy4aifHOM IIorpei-
HOCTH (4epT. 2).

5.5. Ecnu xoHueHTpaIusa N, pacCUUTaHHAas TI0 GopMyJie, YKa3aHHOM B 1I. 5.3,
Gonee 3+ 10' cM~, TO pe3y/NbTaTOM M3MEPEHUS KOHLIEHTPALIMU ONMTHYECKH aK-
TUBHOTO YIJIEPOAA ABJISIETCS €€ 3HAYeHUE, BEIYUCIeHHOE o dopmyite (1), ¢ yue-
TOM IOTPELTHOCTUA U3MEPEHMH, YKa3aHHOU B I1. 5.4.2. Co CTOPOHBI OOJIBIINX 3HA~
yeHuil N MeToAUKa He UMeeT OrpaHWYCHUM U3MepSIeMOi BeTHYMHEL N, BIUIOTH
JI0 TIpefiesia paCTBOPUMOCTH yIjiepoaa, paBHoro = 3+ 108 cM—.

Ecnu paccuutanHas KoHueHTpanusi N Menee 3- 10" cM—3, To pesysnbraToM
HM3MEPEHMS KOHILICHTPAallMM OITUYECKH AKTHBHOIO YINepola SIBJIAECTCS OEH-
Ka: = MeHee 3 - 10'6 cM—3,
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5.6. Mex/aGopaTopHas IIOTPELIHOCTb, OTIpeie/isieMast KaK PACXOXIECHUE MEXITY
CPEOHUMM M3 NECATH IAPaUTCJBHBIX M3MEPEHMUi 3HaYeHUAMHU N, He JODKHA
npesHIaTh 25 %.

6. TpeGoBanus K KBaauQHKAIHA oneparopa

KBamuduxanus oneparopa B 06beMe, HEOOXOXMMOM UL BBIMOTHCHUA H3ME-
peHUil 0 HACTOSAILEMY METOMY, IOJKHA COOTBETCTBOBATD TpeOOBaHUIM M3MEPH-
TeJIst TEKTPUUCCKHX TapaMeTPOB MOMYTIPOBOAHHKOBBIX MAaTCPUAJIOB YCTBEPTOTO
HIIH OoJiee BHICOKOTO pa3psiia B COOTBETCTBUM C IE€HCTBYIOMIMM TapuGHO-KBAIH-
(PUKALMOHHBIM COOPHUKOM.

7. TpeGoBanusa k Texuuke 6e300aCHOCTH

7.1. YcTpoiicTBO M TeXHHYECKas 3KCILUTyaTaLus J/IEKTPOU3MEPUTCILHOTO obo-
PYIOBaHMUs, IPUMEHAEMOr0O B COOTBETCTBUH C HACTOSALIEH METONUKOM, JOJIKHBI
oTBeyaTh TpeGoBaHUAM «[IpaBIIT TEXHMYIECKON IKCIUTYaTaLMU JJIEKTPOYCTAHOBOK
IOTpe6GUTeNEl ¥ NPaBIUT TEXHUKM 6€3011aCHOCTH NPHU SKCIUTyaTalliH 3JIEKTPOYC-
TaHOBOK MOTPEeOUTENEH>.

Mo ycnOBUAM 3JIEKTPOOE30MAaCHOCTH JIECKTPOYCTRHOBKH, NPUMEHACMBIC IS
M3MepeHMs KOHLEHTPALIUY ONITHIECKU AKTHBHOTO YIJIEPOAa, OTHOCATCH K JJIEKT-
poycraHoBkaM o 1000 B.

8. TepMBHB H ONpefeICHHA

OnTHYeCKY aKTHBHEIE aTOMBI yIiIepoaa — aTOMBI YIJIEpOoAa B KDEMHMHM, pac-
HOMOXEHHbIE B Y3IaX KPUCTAUIMYECKON PEIieTKM ¥ 3aMELIAIOIINe aTOMBL KPEM-
uust. TIpennonaraercst, 4T0 B HETEPMOOOGPabOTaHHOM KPEMHHH, & TAKXKE B KPEM-
HUM, TOJBEPTHYTOM TepMOOOPabOTKe MpH YKa3aHHBIX BbIIE peXHMax, BCE aTo-
MBI YIJIEPOZIA SBJSIOTCSA ONTUYECKH aKTHBHBIMH.

OG6pas1ioM CpaBHEHMS CUMTaeTcs o0pa3sell KpeMHHA, HMEIOUINI OMUHAKOBEIE
C U3MepseMbIM 06Pa3LIOM TOMIMHbBI, KOIDOULHEHTH OTpaXeHMid, yIeTIbHOE EK-
TpuuecKoe compotusieHue p 6onee 30 OM-cM B (p—Si) u p Gomee 5 OM-CcM B
(n—Si), a TaKke KOHIEHTPALMIO YIJIEPOAA, ONpEJECICHHYI0 METOIOM  aKTUBa-
IIMOHHOTO aHagu3a, MeHbuie dem 3 - 10" cm~>.

Ko3¢dHIHeHT IponycKaHus o6pa3iia KpeMHMS — OTHOLUEHUE NIOTOKA M3y~
yeHust @, IPONYILEHHOrO 00pa3ioM, K NOoToKy &, , MajaoleMy Ha obpasen
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KosdduuneHT oTHOCUTENBHOrO mpomyckaHus T o, H3MepseMoro obpasia
KkpemHus (0) 1o oTHOIIEHMIO K 06pasity cpaBHeHUs (C) — OTHOILEHHE k03ddu-
LIHEHTOB IIPOIYCKaHUSI 3THX 0Opa3loB

KpuBast WM CIIeKTp OTHOCUTEIBHOTO MPOITYCKAHMS TPENCTARNSAET coBOil 3a-
BUCHMOCTb KO3((QHIHEHTa OTHOCHTEIBHOIO IMPOMYCKAHUS T . OT BOJIHOBOTO
YUCna v.

Koadouument nornomenns K spiasercss Mepoit MOTOKa M3IydeHHs, MOLIIO-
1iaeMoro 06pa3LoM NPU BOTHOBOM YHCHIE V, H XapaKTepu3yeT CBOMACTBA MaTepH-
aa, a TAKXeE SBIACTCS BETUYMHON, OOpaTHON TOMIIUHE, IPU KOTOPOI HHTEHCUB-
HOCTb 3JIEKTPOMarHUTHOH BOJIHEI B BEINECTBE yMEHbLIAETCs B / = 2,78 pa3. Koag-
GUIMEHTHI IOMIOLICHHS, COOTBETCTBYIOILIME PATHYHBIM HE3aBHCHMbIM MEXaHU3-

MaM MOTJIOLIEHHS, CYMMHPYIOTCH.

CxemaTHYeCKOe H300PAXKEHHE IKCHEPHMERTANLHOTO CIIEKTpPa
OTHOCHTEJIbHOTO NPONYCKAHHSA

T, Gonu edunuy

vem!

Yepr. 1
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. . AN
3aBHCHMOCTh OTHOCHTENbHOM CYMMAPHOH MOTPEMHOCTA —v— ;

OT KOHRIEHTPAIMH ONTHYECKH AKTHBHBIX aTOMOB
yeaepoga N; AT = £1%

AN/IN, %

50

“w

J0

20 ‘\
N

, N “
w0’ 23’460’0174’.’3#551015 .
N, M

Yeprt. 2

(Beeaeno aonommmTeasno, Mam. Ne 1).
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IIPUJIOXEHHUE 9
O6szamenshoe

KOHTPOJIb HATTUYNSA CBUPJIEBBIX JTEP®EKTOB
B BE3JUCITOKAITNOHHBIX CIUTKAX MOHOKPHCTAILIMYECKOI'Q
KPEMHUSA

Meronika npeaHasHaueHa I BBIABICHHS M KOHTPOIS HAJIMYMS CBUPJIEBBIX
netheKToB B 6e31HCTOKALMOHHBIX CTUTKAX MOHOKPUCTA/UTMYECKOTO KPEMHHIS SMTEK-
TPOHHOTO U IBIPOYHOTIO THIIOB  3JIEKTPONPOBOAHOCTH C YAEJLHBIM 3JEKTPU-
4ECKUM cornporusienneM Gonee 0,3 OM « cM ¢ opueHTanueii (111), (100), (013).
MeTonuka npuMeHMMa JUIS CIIUTKOB B KPEMHHUHM C IUIOTHOCTBIO MUKPOIE(hEKTOB
or 1-102 mo 1- 107 cm~2,

1. CymuocTs MeToa

MeTonnka BEIABICHHS CBUPJIEBBIX 1e(EKTOB (CBUPIEBOI KAPTUHEI) OCHOBAHA
Ha pasiMYuM CKOPOCTH TpaBjeHMs1 obnacTell MOHOKPHCTAJLIMYECKOTO CIIMTKA,
coiepXaluero MUKpoleGheKTHl, 0 CPaBHEHHIO ¢ KPUCTAUIOrpadUYecKd coBep-
IIEHHBIMH 001acTsiMu. B MecTax pacrionioxeHHs: MUKpoedeKTOB CKOPOCTh TPaB-
JICHUST U3MEHSAETCsT, 61arogaps 4eMy o0iacTh MUKponeGeKTa BLISABISETCS B BHIE
IUIOCKOXOHHOH SIMKH, T€OMETPHS KOTOPOIT ONpeNesSIeTCA OpHEHTAlMEN UCCIeny-
€MOH TUIOCKOCTH M TUIIOM MUKpoaedeKkra (4epT. 2).

KouTtpons Hammumst cBUpieBBIX AedeKTOB (CBHP/IEBOM KAPTUHBI) HPOBOIAT
MyTeM BU3YaJIbHOTO MPOCMOTPa KOHTPOIUPYEMOI IOBEPXHOCTH M IOACYETA YHC-
Jla MUKpoZie()eKTOB B I10JIEe 3peHHSI MUKPOCKOIIA.

2. Annapatypa, MATEPHAJIBI, PEAKTHBEI

Muxpockon Meraiorpadpudeckuit MMP-4.

JlloMHHeCLIeHTHAas TaMIia MOIIHOCTEIO He MeHee 15 Br.

Becsr BJITK win BHII-2 o TOCT 29329.

BaHHBI U3 BUHMILIACTA.

Kon6a mepHas mo I'OCT 1770.

WHCTpyMeHTH ¢ IpUMeHeHUeM anMasHbIX nopoiikos o I'OCT 9206 ¢ 3ep-
HUCTOCTBIO He 6osee 100/80 MkM.

Txanu xmom4aToOyMaxHeie 6s13eBOit M MMTKanteBol rpymmsl mo TOCT
29298.

Bymara mpoMoxartesnbHast.

bymara ¢wisrpoBansHas mo T'OCT 12026.

Kucnora ¢ropucrosonoponHas oc. 4. mo TY 6—09—3401 u TY 6—09—4015,
TexHudeckad o I'OCT 2567, x. 4., 4., 4. A. a. o TOCT 10484.
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Kuciora asotHast oc. 4. no TOCT 11125, 4., 4. a. a., Xx. 4. mo FOCT 4461,
KOHLEeHTpHpoBaHHas TexHuyeckas o F'OCT 701.

Kucnora yxkcycHad oc. 4. o F'OCT 18270, 4., X. 4., 4. . &. 10 T'OCT 61.

AHrupuz XpoMoBsiit 4. 1. a. mo F'OCT 3776, texuudeckuit o T'OCT 2548.

Bona nuteeBas mo T'OCT 2874.

JlonyckaeTcs MCIIONb30BaHHE OCHACTKM CPEACTB M3MEPEHUA M MaTepHaJIoB,
AHAJTOTMYHBIX 110 HA3HAYEHMIO ¥ He YCTYMAlOUX IO I0Ka3aTessIM KauecTsa.

(A3menennas pexakmas, M3m. Ne 2).

3. IoaroToBka 06pa3uos

3.1. KoHTpOIb HAIWYHS CBUPJIEBBIX AEQEKTOB OCYILECTBASIOT Ha TOpLAX MO-
HOKPHUCTAJLIMYECKUX CITUTKOB JM6O Ha TUIACTHHAX, HEMOCPEACTBEHHO NPUMBIKA-
JOLMX K TOpLAM CJIMTKA.

3.2. KOHTpoMpyeMbIe MOBEPXHOCTU 00pabaThIBIOT C IIOMOILBIO HHCTPYMEH-
Ta (pe3Ka Wi 1UTMdoBKa), YKasaHHOTro B pasa. 2. Ha KOHTPOJIMPYEMOil ITOBEPX-
HOCTH He JOJIKHO OBIThH CKOJIOB, BBICTYIIOB, TPEILLIMH.

3.3. OGpaGaThIBaEMEIe IOBEPXHOCTU MPOMBIBAIOT B TIPOTOYHOM BOJIE M CYIIAT
GWIBTPOBAIbHONM OyMaroil WIM APYTMM OGTHPOYHBIM MATEpHAJIOM, YKa3aH-
HBIM B IL. 3. -

3.4, Xumudeckas NOJIMPOBKA.

3.4.1. Mcnosb3yioT OJTHPYIOIMI PacTBOp COCTaBa: KUCIOTA TOPHCTOBOAO-
poAHasi — KHMCJOTa a30THAS B COOTHOIUCHUU 1:(2—4).

3.4.2. MOHOKPHCTAJUIMYECKUE CIMTKH WM IUTACTHHBI MOTPYXaloT B BaHHY €
HOJMPYIOIIAM PACTBOPOM. B mpoliecce TpasiaeHHsl pacTBOP Pa3sorpeBacTCs.

O6BeM MOAUPYIOLIETO pacTBopa cocrapisier S—10 cM’ Ha 1 T obpabaTbiBaEMO-
ro matepuana wiu 5—10 cM® Ha 1 cM? mopepxHoCTd. [IpH 3TOM BCA MOIEXallas
KOHTPOJIIO TIOBEPXHOCTb AOJDXKHA OBITh MOKPbITA IONHPYIOLIMM PACTBOPOM. Ipu
MOJMPOBKE HEOBXOAUMO MOCTOSHHOE TIePeMelIMBAHUE PACTBOPA.

3.4.3. TIpofo/IKUTENBHOCT XMMHIECKOM ITOJTMPOBKY COCTABIIACT 2—10 MuH.

3.4.4. [lo OKOHYAHUH TIOJIMPOBKM CIMTKH WM IUIACTHHEI GHICTPO BBITPYXa-
JOTCSL M3 pacTBOpa, MPOMBIBAIOT B IIPOTOYHOM BOIE M CyIIAT PUABTPOBATBHON
OyMaro WIx IPYTMM OOTHPOYHBLIM MATePHAJOM, YKa3aHHBIM B pasil. 2.

3.4.5. JlommycKaeTcsi MHOTOKPATHO MCIIONB30BaTh NOMUPYIOIIHI PacTBOP. Tlo-
JIMPYIONIMiT PACTBOP CTAHOBUTCS HENPUTOAHBIM, €CJIM NPU TPABICHUM B HEM B
TeyeHue 10 MMH IOJUPOBKA HE MPOMCXOOUT.

3.4.6. TomyckaeTcd ULl XMMHYECKOH MOJMPOBKH KCIOIB30BATH PacTBOP CO-
¢TaBa; KUCJI0Ta GTOPHUCTOBOAOPOIHAA — KHMCJI0TA a30THasi — KMC/I0Ta YKCYCHad B
cooTHolleHuH (3:6:2).

3.5. BuIAIBICHME CBHDJIEBBIX NE(EKTOB.

3.5.1. IInockocts (111).

3.5.1.1. Mcnoas3yIoT pacTBOp COCTaBa: KMCI0Ta GTOPUCTOBOROPOAHAA — BOI-
Hblii pacTBOp XpomoBoro aHruapuaa (250—300 r/x) B COOTHOLIEHHH (3:4).
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3.5.1.2. O6wem tpaButens coctabusger 1,0—1,5 cM® Ha | r o6pabaTbiBacMoro
Matepraia wii 1,8—2,2 cm®Ha 1 cM? TTOBEpXHOCTH.

ITpu TpaBneHUM BaHHY C pacTBOPOM 3aKPBHIBAIOT KPHIIIKOM.

3.5.1.3. ITponomxuTeIbHOCTh TpaBieHUsA cocTasasieT 20—30 MUH.

3.5.1.4. Cnoco6 3arpy3skd 00pa3lioB IIPOBOIAT KaX YKa3aHO B mI. 3.4.2.
BrIrpy3ky o6pa3moB npoBOIAT 10CIE pa3baBlIeHUA BOTHOTO PacTBOPa XpOMOBOTO
aHTUIPUAA OOJBIIMM KOJIMYECTBOM BOJBI 1O TIOJHOrO O0ECLBEYUBAHUA pa-
CTBOpA.

3.5.1.5. Pexomennyercst OMHOKPATHOE MCIOBb3OBAHME PACTBOPA ISl BCEX KOH-
TPOJIMPYEMBIX IUIOCKOCTel (cM. mm. 3.5.1—3.5.3).

3.5.2. Ilnockocts (100).

3.5.2.1 Ucnione3yloT pacTBOp cOCTaBa: KUCJI0Ta PTOPHCTOBOAOPOIHAS — BOJ-
HBII pacTBOp XxpoMoBoro aHruapuaa (1200 r/1) B cootHoienun (1:4).

3'5.2.2. O6bem Tpasnenus cocrapiger 1,6—2,2 cM® Ha 1 T 06pabaTeIBaEMOTO
MaTepHaia wiM 5,5—5,7 cM’ u Gonee Ha 1 ¢cM? TOBEPXHOCTH.

3.5.2.3. IIponomXUTeNIbHOCTD TpaBieHU cocTapiasgeT 30—40 MuH.

3.5.3. ITnockocts (013).

3.5.3.1. Mcnoxs3yoT pacTBOp cocTaBa: KUCIOTa PTOPUCTOBOJOPOIHAS — BOJ-
HbIA pacTBOp XpoMoBoro aHruapuna (300 r/1) — Boaa B cooTHoweHUH (3:2:3).

3.5.3.2. O6pem tpaButensa cocrapiasger 0,8—1,3 ¢m® Ha 1 r oGpaGaTHIBaEMOro
Marepuana wm 1,6—1,9 cM’Ha 1 ¢cM? MOBEPXHOCTH.

3.5.3.3. TIponomXuTeNbHOCTh TPaBIeHMs cocTapasgeT 25—30 MuH.

4. IIpoBenenne KOHTPOJIA

4.1. TIpu KOHTpOJIE CBHPJIEBBIX Ae(DEKTOB OCMATPUBAIOT KOHTPOIUPYEMYIO I10-
BEPXHOCTb HEBOOPYXKEHHBIM I71a30M, M3MCHAS €€ MOJIOXKECHNE OTHOCUTEIBHO HC-
TOYHHKA CBeTa. OTMEYAIOT MECTO Ha BUTKE CBHPJICBBIX IeDEKTOB ¢ IIPEATIONIOXKH-
TEJILHO HanboJee BBICOKOU IUIOTHOCTBIO MuKponedekToB. IIpu 3T1OoM nepude-
pHiiHag 001acTh IIMPUHOU 5 MM HE YYUTHIBAETCA.

4.2. T1noTHOCTH MHKPOIE(]EKTOB OTIPEAEIIOT Ha METAUIOrpadHIECKOM MHUK-
pockone. PexoMennyercs uMeTh B nojie 3peHus He Gonee 200 AMOX TpaBIE€HUS.
ITpu pabote ¢ Mukpockonom MMP-4 pekoMeHayeMble YBEIHYEHHS IPUBEACHDL
B TabmuIe.

InotHocTh MukponedekToB, cM—2 VBeIUYeHUE
Ho 5+ 10° 100
Or 5-10° no 2 10° 100—200
Or2-10° g0 1107 200—300
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JomnyckaeTcs IUIOTHOCTh SIMOK TPABJIEHUS IIOACYUTATD [0 YaCTH OIS 3PEHHA.

Yucno MUKponeGeKTOB TIONCYUTHIBAIOT B IISITH MOJISIX 3peHMsl, PACTIOIOXEH-
HBIX BIOJIb BUTKA CBUPJIEBHIX A€()EKTOB ¢ MAKCUMAIBbHOM IUIOTHOCTHIO MMKPOJE-
(dexTOB, IMponyckas Hociie KaXIoro 3aMepa JiBa Iojsi 3peHHus.

[10THOCTh MUKPOAE(EKTOB B 110jie 3peHus (N) BHIYHCIAIOT 110 popMyie

= (1)
N = 5

rie n — YKMCI0 MUKPOAe(EKTOB B IOJIE 3pEHHUA.

IMpu ruoTHOCTH MUKpOnedekToB He Gomee 2 + 10° cM—2 /1St CIUTKOB OPUEHTA-
et (100) u (013) u He Gonee 3-10° cM~? I CIUTKOB opHeHTalmeit (111)
CIUTKY CYMTAIOTCA HE COOEPXKAIIAMM CBUPJEBBIX 1e(eKTOB.

4.3. TIpu moacyeTe TWIOTHOCTH MUKPOJe(HEKTOB Ha MCCIENyeMOii TOBEPXHOC-
TH [IOA MHKDPOCKOIIOM CJIeyeT OTIMYaTh SIMKH TPABJICHHUS, CBI3aHHBIC C POCTO-
BHIMH MHKpOZIe(eKTaMH, oT (GUTyp TpaBIeHHUs, BOSHUKAIOLIMX B Pe3YJIbTATE OKHMC-
JIEHUS WA MEXaHW4eCKHMX HapyIeHHWI MOBEPXHOCTH (4epT. 3, 4).

TIoTHOCTM MUKpOAedEeKTOB IIOACYUTEIBAIOT B BUTKE CBUPJEBLIX T€(EKTOB,
CcBOGOIHOM OT YKa3aHHBIX BhIlIe QUIYp TpaBlIeHHS.

4.4, OxucHas IUIEHKA BBIILAMT B BUAE Ma3KOB, OCTPOBKOB WIM CIUIOLIHOTO
matoBoro ¢oHa. Korma okucHas IUIeHKa 3aTpyAHsET HaOmiojieHde CBUPICBBIX
1edeKToB, KOHTPOJIMpYEMas MOBEPXHOCTD MOLIEXUT TIOBTOPHOM MeXaHHYECKOH
M XMMHYeCKol obpadoTke.

4.5. TIpH BU3yalibHOM OCMOTPE MOXET ObITh OGHApYXeH penbed TpaBleHuUs,
CBSI3aHHBIN ¢ TIPUMECHOW HEONHOPONHOCTBIO. DTOT pelbed 1MoJ MHKPOCKONOM
BBIIVISTHT KaK CHCTEMa KaHaBOK.

4.6. 1151 IpUTOTOBIEHMS TIOJMUPYIOLIETO PACTBOPA MCIIONB3YIOT KUCIOTBL JII0-
GOM YHUCTOTHI, VISl CENIEKTUBHOIO PAcTBOPA (BBIABIECHMS CBHPJIEBBIX 1€(EKTOB)
HCIIOAb3YIOT TOJBKO KUCIIOTE 0CODOM YMCTOTHI.

4.7. TlorpewIHOCTh M3MEPEHNsI, paccuuTaHHas 1o dopmyie (1), He MpeBbIlla-
eT 30 % ¢ NOBEPUTENBHOMN BEPOATHOCTHIO P = 0,95.

5. TpeGoBanus K kpatH¢HKaUNE ONEPaTOPa

Ksanudukamus oneparopa B 00beMe, HEOOXOAMMOM VISl BBIITOTHCHUA H3ME-
PEHMIl IO HACTOSINEH METOAMKeE, TODKHA COOTBETCTBOBATH TPEOOBAHMSAM HU3ME-
pHTENS 3MEKTPOGU3HYECKUX 1APAMETPOB TIOMYTIIPOBOXHAKOBBIX MATCPUATIOB TPe-
THEro MM Gojiee BBHICOKOTO pa3psiia B COOTBETCTBUH ¢ JeHCTBYIOIIUM TapubHO-
KBaTM(pHUKAIIMOHHBIM CIIPABOYHUKOM.
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6. TpeGosanua Ge3onacHoCTH

6.1. TIpu BBITOMHEHHH PaGOTHI MO KOHTPO/IO HAJIMYUS CBUPIEBBIX 1e(DEKTOB
B 0€30MCIOKALIUMOHHBIX CIUTKAX KPEMHMS MOIYT BOSHMKHYTH CJACIYIONIUE BUIBI
ONACHOCTU U BPEJHOCTH: JNEKTPOONACHOCTb, XUMHYECKHE 0XKOIU U TOKCUYHOCTh
(oTpaBieHUE MapaMH KHUCJIOT).

6.2. IcTOYHUKOM 3JIEKTPOOIIACHOCTHU ABISIOTCS SMEKTPUYECKUE CHCTEMBI CTe-
OYIOLIEN anmapaTyphbl: OCBETUTENM MUKDPOCKOIA U BBITSDKHOM HIKad.

6.3. MCTOYHHKOM XMMHUYECKHX OXOTOB W TOKCHMYHOCTH SIBISIIOTCA. a30THAs
KHCJIOTa, YKCYCHAsI KUCJIOTA U XPOMOBBIH aHTHUAPHL.

6.4. Ilpy BHIMONHEHUH DPaGOT HEOGXOAMMO CTPOro cobsofaTh TpeGOBaHMS
IpaBWI TEXHUKH 6€30MIaCHOCTH U TIPOM3BOACTBEHHON CAHUTAPUH B XMMUYECKOM
nabopaTopuu B cooTBeTcTBUH ¢ TpeboBanuamu [OCT 1367.0.

7. TepMuHbl H Onpene/ieHus

7.1. CupneBblil nedekT (CBUpIeBasi KAPTUHA) — COMpaIeoOpa3sHoOe pacipe-
HeJeHue MUKpoaeeKTOB OTHOCUTEIBHO OCU POCTa, OGHAPYKUBAEMOE MOCTIE U3-
GUpaTeNbHOTO TPABIEHUS HA TOPIE MOHOKPUCTAUIMYECKOTO CIUTKA (YepT. 1) ¢
TUIOTHOCTBIO MUKpoaedeKToB 6omee 2 - 10° ¢cm—2,

7.2. MukponedekT — JoKajbpHasA 06J1acTh CIUTKA, OTIMYAIOIIASICS 110 CBOM-
CTBaM OT OKPYXarlllei MaTpMilbl, OTpaHUYeHHas pasMepoM 102 — 102 MKM.

CeHpJieBas KAPTHHA HA TOPIE MOHOKPHCTALIHIECKOr0 KPeMHMS

Yepr. 1
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SIMKM TpaBjieHHsi, 00pa3yiomue CBAPIEBYI0 KAPTHHY

B
a — Ha niockoctu (H11); 6 — Ha mockocTd (100); 6 — HA MIOCKOCTH 013)
Veeanyenue 100

Yepr. 2
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Amku TPaBJICHUA, BOZHUKAIOUHE BCAEACTBHEC OKHCIEHHA MOBEPXHOCTH 06pa3ua

Veenuuenne 225

Yepr. 3

Amkn TPaBJIEHNA, BOZHHKAIOMIME BC/ICACTBHE MEXAHHYECKHX HADYUIEHMMA
NMOBECPXHOCTH oﬁpazuon

Yeeanuenue 225

Yeprt. 4
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UHOOPMALIMOHHBIE JAHHBIE

1. PA3PABOTAH Y1 BHECEH MHHHCTEPCTBOM HBETHOH METAJLTyPrHH

CCCpP

PA3PABOTYHUKHU

B. C. MatBeeB, KaH1. TexH. Hayk; A. I'. l'alKaHoB; M. B. Peiidman,
Kang. xuM. Hayk; JI. . Baacosa; P. W. Tenkuna; . I1. Karanosc-
Kuit, KaHi. TexH. Hayk; JI. B. Kyimkosa; JI. B. Jlaiimep, KaHI.
TexH. Hayk; B. i. Mapkosa; A. . Ilonos; H. H. CososbeB, KaHII.
texH. HayK; B. M. TypoBckuii, 1-p TEXH. HayK

2. VIBEPXJEH ! BBEJIEH B JIEVICTBUE IlocTaHoBiieHHeM Tocy-
napersennoro komurera CCCP no cranuapraM oT 27.02.81 Ne 1090

3. B3AMEH I'OCT 19658—74

4. CCBUJIOYHBIE HOPMATHBHO-TEXHUYECKUE JOKYMEH-

Tbl

0O603uauenue HT], Ha KoTOpbId
JlaHa CCbUIKa

HOMCp NMYHKTa, NPUIOXKCHHA

TOCT 2.004—88
TroCT 61—75
TOCT 33473
TOCT 427-75
rocCTt 701—89

rocCT 1367.0—83

TOCT 1770—74
IrOCT 226379
TOCT 2548—77
TOCT 2567—89
TOCT 2789—73
T'OCT 2874—82
TOCT 3647—80
FOCT 3776—78
TOCT 4160—74
T'OCT 4220-75
TOCT 446177

1.1

Mpunoxenus 7, 8a, 9
Tpunoxenue 8
MMpunoxenue 1
MMpunoxenus 4, 8, 8a, 9
[Ipuioxenue 9
IMpunoxenne 9
Mpunoxenue 6
TMpunoxenust 1, 4, 9
Mpunoxeuust 4, 9
[Mpunoxenue 3
Mpunoxenus 8, 9
IMpuioxenus 3, 6, 7, 8, 8a
Mpunoxenus 4, 9
[punoxenns 7, 8a
Mpuroxenue 4
Tpunoxenus 4, 7, 9




T'OCT 19658—81 C. 91

Ilpodonxncenue

0O60o3HayeHe HT/l, Ha koTOpHIii
JlaHa cChlKa

HoMep nyHKTa, puioxeHust

I'OCT 5017—74
T'OCT 5959—80
T'OCT 5962—67
I'OCT 920680
I'OCT 9285—78
TOCT 9412—93
T'OCT 9696—82
TI'OCT 10197—70
T'OCT 10354—82
T'OCT 10484—78
T'OCT 11069—74
I'OCT 11078—78
IOCT 11109—90
IOCT 1112584
T'OCT 12026—76
I'OCT 12997—84
I'OCT 1419277
I'OCT 17299—78
I'OCT 18270—72
r'OCT 18300—87
TOCT 20477—86
T'OCT 23676—79
T'OCT 24392—80
I'OCT 25593—83
I'OCT 26239.1—-84
I'OCT 29298—92
I'oCT 2932992
TY 6—09—3401—70
TV 6—09—4015—78
Ty 25—10(AM1,.778.019)—84
TV 25—10(AML,,.778.020)—84

IMpunoxexue 8

4.5

Ipwroxenus 3, 8
Ipunoxeuus 3, 4, 6, 8, 9
IIpuwioxenue 6
IIpuwroxenus 3, 8
IIpunoxenus S, 7, 8a
TIpmwnoxenue 5

4.1

ITpunoxenus 1, 4, 7, 8a, 9
IIpwioxenue 8 .
Ipwioxenue 6
Ipunoxenue 8
IMpunoxeHus 4, 8a, 9
IMpunoxenus 3, 5, 8, 9
Ipunoxenus 7, 8a

4.6

Hpunoxenust 7, 8a
IIpunoxexue 9
Ipwioxenns 3, 7, 8, 8a
42,43

IIpunoxenue 4
Ipunoxeuue 4
Ipunoxeuus 7, 8a

3.86

Ipunoxenud 3, 7, 8a, 8§, 9
Ipmwroxenue 9
IIpunoxeuue 9
Ipmioxeuud 1, 9
IIpunoxenue 3
IMpunoxenue 3

5. Orpanuyenne cpoka aeiicteusa cuarto [locranosrennem I'occranapapra

or 12.05.92 Ne 480

6. IIEPEN3JIAHME (anBaps 1997 r.) ¢ U3smenenuamu Ne 1,2, yrsep-
XaeHnpiMA B Hiode 1987 r., mae 1992 r. (MYC 1187, 8—92)
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