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METOAMUKA

TPAQYMPOBKM OBPA3LLOBbIX M3NYYATENEA HA SPKOCTHBIE
TEMIEPATYPbl B MHTEPBAJIE BJIMH BOJIH or 0.3 g0 4,5 Mkm

MM 167—78

Hacrosamiass MeToAMKa pacunpocTpaHseTcsi Ha o6pasumoBbe TeMIle-
paTypHBe JlaMObl @ 0GpasloBHEe JIaMIOBHE MOAEJNH YepHOro TeJa,
BOCIIPOM3BOASAIIHE SPKOCTHYIO TEMIIEPaTypy B CIeKTPaJbHOM HAMama-
3oHe 0,3—4,5 MKM, M yCTaHaBJHBaeT METOABI H CpeAcTBa HX rpaiyu-
POBKH IIPH METPOJIOTHYECKOH aTTeCTalHy H NepHOAHUYECKOH NOoBepKe.

1. ONMEPALIMM M CPE[ICTBA TPAJJYUPOBKM
1.1, Tlpu mpoBeneHHH TPajyHPOBKU AOJIKHBI BHIIOJHATBCA ONepa-

1IN K NIDHMEHATBECA CDEACTBA, YKa3aHHbIE B Taba. 1.
Ta6bnuuna l

O0s3aTeJpHOCTD IIPO~
BeJleHMs onepanui
g CpeicTBO TPaiyHPOBKH IpH rpanyHposke
HauMeHOBaHHE OnepaluK S‘E § ¥ ero TexHHuecKas
Egg XapaKTePHCTHKA S TepUoAH-
Iég 4ecKo#
Buemsufi ocMoTp 3.1 CreKkTpompoMeTp YYBCTBH- Ha Ia
TeqpHOCTBIO He Menee 0,1°C;
HEHCKJIIOYEHHBII  OCTaTOK  €ro
CHCTEMATHYECKOH  MOTPEUIHOCTH
He Gosee 1°C. Jlasep (Bmoumo-
FO H3JYUeHUH)
IIpoBepka Hagex- 3.2 Hcrounuk nocrosuuoro Ttoxal [la La
HOCTH 3JeKTpH- no 60 A; HectraGuibHOCTH ycTa-
YeCKHX KOHTaxKTOB HOBJIEHHHIX ~ 3HAYEHHHl ToKa 3a
15 mMuH He Gosee 0,003 A B
InanasoHe 6—20 A;
He GoJsee 0,006 A B pgunana-
sone 20—30 A u He 6oJee
0,01 A B 1uanasoHe BHIIE
30 A. [duanasoH HanpsxKeHuf
10—20 B
Crabmmanpytomuii | 3.3 To xe Ha Her
OTXHT
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Ipodosscenue

0O643aTeAbHOCTD PO~
BejleHHS onepauu
g CpeACTBO IPadyHpPOBKH HpH TpaiyHposke
HauMmenoBaHHe onepauHH %g § H ero TexXHHYecKas
= : E XapaKTepHCTHKA MepHOAHU-
R4 nepBHYHOA| yeckoir
LE=
UccrenoBanue 3.4 O6pasuoBass gamna l-ro pas-| Ia Her
TeMnepaTypHoro psila B [AHanasoHe AJMMH BOJH
noas usayuareneit 0,5—0,8 mMxkMm; o6pa3uoBas Jam-
na Ge3 pa3psaa B JAHanasoHe
0,3—0,5 u 0,8—4,5 MKM; cnek-
TponupomeTp mo mn. 3.1; HCTOuY-
HHK TIOCTOSIHHOTO TOKa mo m. 3.2
Onpenenenne rpanyn-| 3.5 Jlamna — pa6ouuit  srajom;| Jla Ja
POBOYHOH  XapaKTepH- cnekrponupoMerp no m. 3.1; Hc-
CTHKH H3JydaTesiel TOUHHK MOCTOSHHOTO TOKa WO
o 3.2

1.2. CpencrBa u3MepeHui,, HeoOXONUMBble AJISi IPOBEPKH YCJIOBHH
IPajyupOBKH.

1.2.1. TepmomeTp c ueHoit menenus He Gosee 0,1°C.

1.2.2. TlcuxpoMmertp.

1.3. CpencTBa H3MepeHHH JNOMKHBI HMEThb COOTBETCTBYIOLLHE HOKY-
MEHTH O NOBepKe HJIH METPOJOTrHYecKOH aTTeCcTalluH.

1.4. CpeactBa u3mepeHH#l cjelyeT HCNOJNbL30OBAaTh B COOTBETCTBHH
C 3KCIJIyaTauHOHHOH JOKyMeHTalHeH.

1.5. Tunbl cpencTB H3MepeHHH, NPHMeHSeMbIX NPH TpaZyHPOBKe,
NpuUBeJeHbl B NPHJIOKEHHH 1.

2. YCNOBUSA TPARYUPOBKM M MOATOTOBKA K HEAH

2.1. Tlpu npoBeneHUH TPaAyHPOBKH LOJIKHHL cOOMIONATbCS CJeLy-
IOLMe YCJAOBHA: TeMIepaTtypa okpyxatouiero Bozayxa 20+5°C; orHo-
cuteabHasi BaaxHocTh 50—80%; MOKHBI OTCYTCTBOBAThL yAaphl, BuO-
paluH, a TaKXKe BHEIIHHe 3JIEKTpHYECKHe H ManHHTHHE NoJs (Kpoue
3€MHOr0); CIEeKTPONMPOMETPH [OJIKHBI OBITb 3alLUUIEHB OT BJHSAHHA
NOCTOPOHHHX H3JIyYeHHI; CMOTPOBLIE OKHa M 0aJ/lIOHBl H3JjayuaTeled
IOJIKHBL ObITh YHCTBIMH.

2.2, AcHMMeTpHs BHeIIHEH ONTHYECKOH CHCTeMBI CIIEKTPONHDPOMET-
pa moskHa OHTH u3MepeHa He Gosiee ueM 3a 6 MecsilleB 10 NpOBefe-
Hus rpaayupoBkH. [losyyeHHOe 3HaueHHe He JOJXKHO MpeBHIIATh
HOPM, YKa3aHHBHIX B HHCTDPYKIUHH II0 3KCIJIyaTaUWH AaHHOTO CIEKTPO-
nupomMeTpa.

3. FPAAYHPOBKA (1PU METPOJIOTMYECKOW ATTECTALLUM

3.1. Bremnu#i ocMotp.
3.1.1. Tlpu mpoBeneHHM BHENIHEro OCMOTpPAa TEMIEDATYpPHBIX JaMI
JOJIKHO GBITb YCTAHOBJEHO HX COOTBETCTBHE CJeAYIOIIHM TpeGoBaHH-
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fIM: CMOTPOBOE OKHO He JOJIXKHO COfepKaTb lapalHH, CBUJAEH M IO-
MyTHeHHI; 6aJ/JIOH JaMIbl J0JI2KeH ObITb Ge3 TPEeUlHH H IOTEMHeHHI;
Kpenaenue J0J1KHO OBITb HaaeXXHBIM; HHIAEKC yJdaJeH OT IJIOCKOCTH
JeHTH He 0OoJee yeM Ha | MM, a ero KOHel JOJKE€H OTCTOSITb OT Kpasi
JeHThl He 6GoJjiee ueM Ha 2 MM,

Ha 3aJiHed NOoBepXHOCTH OaJiioHa 6esoit sMasieBOH Kpackoil HeoO-
XOIXHMO HaHeCTH NepeKpecTHe, NPHYEM TaKUM 06pa3oM, 4TOOb B TOUY-
Ke nepeceyeHHsl BEPTHKAJbHOH M TOPU3OHTAJbHOH JHHUH Kpacka oOT-
cyrcTBoBaJsa. KoHenm HMHAeKca H TOUKa NepeceyeHHs] JHHUH IepeKkpe-
CTHS [I0JXKHbl HaXOAMTHCS Ha ONHOH HNPSIMOH, NepUHeHIHKYJISPHOH K
paboyeMy y4acTKy JIEHTHI;

BepPTHKa/bHOe M300paxKeHHe JEHTH, 0Gpa3oBaHHOE CMOTPOBBLIM
OKHOM, He JOJIKHO COBIIAJaTh C JIEHTOH NPH HAGMIOfEHHH IO JIHHHH,
TPOXOAsiLlel Yepe3 KOHel MHAEKCA H LEHTP NepeKpecTHs Ha 6GaJJoHe,
U NIpY BU3YaJbHOM HAOGJIOIEHUH JOJKHO HAXOMHUTHCA HA PACCTOSIHUH
He MeHee 0,5—1 MM OT JeHTH.

BeprukaJbHOe H306paXKeHHe JIEHTH IPOBEPSIOT CleAyiomuM obpa-
3oM. Yepes saMny NIpPOMycKaloT TOK H HarpeBaioT JIGHTY Bbile
1000°C; naGaloparteab pacmoJiaraercsi Iepell JaMIOH €O CTOPOHH,
NIPOTHBOINIOJIOXKHOH CMOTPOBOMY OKHy; Iylaza HaGmiofaTesss NOJIKHBL
HaXOAHTbCA Ha YPOBHE JIHHHH, NPOXOAsLIEH yepe3 LIEHTDP NepeKpecTHs
Ha 3alHeH cTeHKe 0asJIoOHAa H KOHel HHAeKca; HabJoAaTesab OJHOBpe-
MEHHO paccMaTpHBaeT HArpeTyio JIeHTy H ee 3epKaJabHOe H300paKe-
HHe.

JlaMnel, He YHOBJETBOPAIOLIHEe TpPeGOBAHHAM, IePeuHCIeHHBIM
BhIIIEe, OpaKyIoT.

3.1.2. Tlpn npoBeleHHH BHEIIHEro OCMOTpPa JIAMIOBBIX MoJeJeil
YEePHOTo TesJa AOJXKHO ObiTh YCTAHOBJEHO HX COOTBETCTBHE CJENYIO-
UIHM TpeOOBaHHUAM:

CMOTPOBOE OKHO He JIOJIKHO COLepKaTh LlapanHH, CBUJeH U IOMYT-
HeHHui;

6anioH MOJENH ROJIKeH OblThb 6e3 CKOJIOB, TpellHH M Aedopmanui;
BoIbGPaMOBHINl TpyOuaThlii HarpeBaTesab — 6e3 mporuba (oleHKa BH-
3yajbHas);

Ha 3afHell cTeHKe GasjoHa HeoOXOAHMO HaHecTH mepekpectue. Ero
HAHOCAT TaK XKe, KaK W Ha TeMIlepaTypHbIe JaMIbl, IPH 3TOM Tpy6ua-
THIl HarpeBaTeJb JaMIIOBOH MOJEJH YCTaHABJMBAIOT IO ONTHYECKOH
OCH CIEKTPOIIHPOMETpPa C NOMOIIBIO Jia3epa.

3.2. TIpoBepKa HaAeXKHOCTH 3/EKTPUUIECKHX KOHTAKTOB.

B wuaayuaTensix ycTaHABJIMBAIOT TOK, COCTABJASIOMMH TPHMEPHO
809% TOKa, COOTBETCTBYIOLIETO BepXHEMY TeMIepaTypPHOMY Npeaeay
HCIOJIb30BaHHUA AAHHOTO H3JyuaTtess, H nocae 30 MHH BBIJEDXKKH He
MeHee TPex pas H3MepsIoT CHJIy TOKa. PazMax HOJyyeHHBIX 3Ha4YeHUH
He foJxkeH mpesniats 0,003 A.

3.3. CTaGuIu3NpYIOIWHUE OTKHT.

OTXHr u3ayuyaTesell OCYILEeCTBJISIOT TIOCTOSTHHBIM TOKOM TOH XKe
HOJSIPHOCTH, YTO W IIpH mocJjedyiolleii rpaayuposke. HMaayuarean or-
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XKHraioT B TeueHHe 36 4 NPH CHJIe TOKAa, COOTBETCTBYIOLLEH SPKOCTHOH
temiepatype 2200°C npu aaune BoJHH 0,65 MkM. Jdonyckaercs OTXKH-
TaTh M3JYUYaTeJNH C NepephBaMHy.

3.4. HccaenoBanne TeMIliepaTypHOTO NOJIsS M3JyyaTesed.

TemnepaTypHoe moJjie JaMI HCCAENYIOT:

B BHIHMOH 006JacTH CIleKTpa IPH SIpPKOCTHHIX TeMmepatypax 1200
1 1600°C, gaune poann 0,60 MKM;

B YJAbTPa(HOJIeTOBOH 06JaCTH CIEeKTpPa NPH SIPKOCTHEHIX TeMnepa-
Typax 1600 u 2000°C, naune BosHu 0,35 MKM;

B HH(ppaxKpacHOH 006,acTH CIIEKTpa NPH SIPKOCTHHIX TeMilepaTypax
500 u 800°C, nuHe BOJHBI 2,2 MKM.

OnrtHyeckast cucTeMa CHeKTPOIHDOMETPOB JoJKHA obecrneuuBaTh
BH3HDOBaHHe IJIOILAAKA TAKOTO pa3Mepa, UTo6bl OTHOIIEHHE ee IIHDH-
Hbl K LIHDHHE JIGHTHl He NIPeBHINAJ0 1l :5, a OTHOIIeHHE BBICOTHI IJIO-
IladKH K IIHPHHE NJOLIaJKH He HpeBhlajao 1:2.

3.4.1. MccnenoBaHue TeMnepaTypHOTrO IOJS JaMIL.

3.4.1.1. T'panyupyemyio u o006pasuoByl0 JaaMIB BLICTABJAKT Ha
cnekTponupomerpe. B o6pasunoBoll JaMIe ycTaHaBJIHBAIOT COOTBETCT-
BYIOULYIO TeMIllepaTypy H pPeTYJHDYIOT CHJIY ToKa B TpaAyupyemoi
JjJamile 0 TeX IIOp, IOKa SAPKOCTHbIE TeMHepaTyph JaMn He OyayT
pPaBHBIMH. B TakoM pexuMme JlaMIbl BhIZEpKHBalOT B TeueHne 30 MuH.

3.4.1.2. CroBa ypaBHHBAIOT SADKOCTHEHIE TeMIepaTyph 006pasnoBoi
H TpajlyHpyeMo#H JaMI, NpH 3TOM TOK 06pa3noBoi JaMIH NOAMEDIKH-
BAIOT pPaBHBIM IacNOPTHOMY 3HAuyeHHI0. YpaBHHBaHHe IIPOBOASAT TPH
pa3a, a 3aTeM 3alHCHIBAIOT cpejHee 3HayeHHe logp H Irp.

3.4.1.3. I'paayunpyemyio JaMny CcMellaloT MO BHICOTE TaKUM obpa-
30M, 4TOOBl HHIEKC IlepeMecTHJICS HHXKe HCXOZHOTO MOJOXKEeHHd Ha
0,2 MM (B HCXOJHOM IOJIOXKEHHH HMHAEKC HAXOIHMTCA Ha OITHUYECKOH
OCH CHeKTpomupoMeTrpa), 3atem Ha 0,4 MM, najee NepeMelmIalOT HH-
zekc Ha 0,2 u 0,4 MM Beillle HCXOZHOTrO TIOJIOXKeHHs. B Kaxiaom cuay-
yae ypaBHHUBAIOT SIPKOCTH pPeryJHPOBKOH ToKa 00pasuLoBOH JaMIIbL
Ilpy 3TOM TOK rpaayupyeMoli JaMibl He HOJIKEH OTKJOHATBCH OT Irp
Gonee uem Ha 0,001 A. IlonyueHHnole 3HaueHHs TOKa 3aNHCHIBAIOT B
POTOKOJL.

3.4.1.4. I'panyupyemyio JaMIly cMelUaloT IO IIHPHUHE JEHTH JaM-
nel Ha 0,4 MM BIpaBO M BJIE€BO OT HCXOAHOTO IOJOXKEHHS H yPaBHH-
BAIOT TOKH corsacHo H. 3.4.1.3. Pe3yabTaTel 3anudCHBAIT B IPOTOKOJ.
IlpuMep 3amosiHeHHs NPOTOKOJA NIpPHBefCH B IDHJOXeHHH 2.

3.4.1.5. BoluncnsioT H3MEHEHHsl CHABI TOKa 00pasloBOil JaMIH,
YCTaHOBJIEHHBIE TIPH IepeMelleHHsiX IPajyHpyemMoH JiaMIbl, 1o ¢op-
MyJe

A/ i= 7;513—7061):

rae 1.5, — CpelHee 3HaueHHe TOKa OGPasLOBON JaMIB NOCJe CMelle-
HHSI TPaAyHpPYeMOH JIaMIIHL.



H3meHeHHie TeMnepaTypH IrpagyHpyeMO#H JiaMibl IpPH COOTBETCTBY-
IOLIHX CMeIIeHHsIX COCTaBJsteT

At,=Al- (M)A,

3uauenne AI/At (B amnepax Ha rpaayc lleabcusi) npHBeneHO B CBH-
JeTeabcTBe Ha 00pasuoByio jJamny. MakcuMaJsbHble 3HayeHHs Af; NpH
cMellieHHusiX Ha 0,2 MM IO BbICOTe U IIHPHHE He NOJKHBI NIPEeBHIIATh
+0,5°C; npu cmellenusnx Ha +0,4 MM He JOJXKHB mpeBhmats *+1°C.
AnanoruyHbie HM3MepeHHs TIPOBOIAATCS INPH BTOPOH BHIGPAHHOH TeM-
neparype.

3.4.2. HccaenoBanne TeMnepaTypHOrO NOJsl JaMIIOBOH MOKEIH
4epHOro TeJa.

HccnenoBanue npoBOAsIT MO MeTONHKE, aHAJOTHYHOH NpHBENEHHOH
Bhime. [IpH 3TOM J1aMIOBYIO MOJeJb YCTAHABJIHBAIOT NepHeHAHKYJsp-
HO K ONTHYECKOH OCH CHeKTPONHPOMETpPa H BH3HPYIOT Ha CPEIHION
(Bu3yaspno) 00pasylolly0 LUUJIHHAPHYECKOH MOBEpXHOCTH TpyOuaToro
usayuateys. JlammoBas Mojesnb InepeMmeliaeTcs NepIeHAHKYJASAPHO K
ONTHYECKOH OCH CHEeKTPONmApPOMEeTpa ¢ IOMOIUIbI0O MUKPOMETPHYECKOrO
BHHTa Jepxkatens. TeMneparypy u3MepsioT uepe3 Kaxiele 5 mMm. Hs-
MepeHHs] HAUMHAIT ¥ 3aKaHYUBAIOT Ha PacCTOSHUH 5 cM OT 060HX
TOPLOB LHMJIHHIADHYECKOH NMOJOCTH. MaKcHMaJbHBI- lepenaj TeMuepa-
TYpHl BAOJb TeJla HaKaja He JoJKeH npeBbimars 30°C.

3.5. Onpexnenenne rpaiyuposoyHOil XapaKTepUCTHKH MH3JydaTesei.

3.5.1. ManyyaTenn MOXKHO rpajyHpoBaTh IpH JIOGHX IJHHAX BOJH
COOTBETCTBYIOLIHX HHTepBasoB. Ilpn »stoM B obaactu ot 0,3 1o
2,0 MKM mwar MexAy BbIOpaHHEIMH JJHHaMH BOJIH [0JKeH ObITb KpaT-
Heim 0,05 MkM. B ob6aactu ot 2,0 10 4,5 MKM H3JaydyaTe/H rpaayHpyioT
NpH TeX IJMHAX BOJIH, NPU KOTOPHIX aTTeCTOBAH 3TaJOHHBIA CIEKTPO-
TTHPOMETD.

3.5.2. Tlpn onpeneseHHH TIpaAyHpPOBOYHOH XapaKTEPHCTHKH JaMIl
3aBHCHMOCTb SIDKOCTHOH TeMIlepaTyphl rpajyHpyeMOH JaMilbl OT CHJIbL
TOKa yCTaHABJHBAIOT METOJOM HENOCPeACTBEHHOrO CAHYEHHS C 3TaJIOH-
HOH JaMnoli Ha CIeKTPONMHpOMeTpe.

3.5.2.1. I'paaynpyeMyio H 3Ta/OHHYIO JaMNbl IOCTHPYIOT Ha ONTH-
4YecKoil CKaMbe cnekrpomupomerpa. [lo mikane AJHH BOJH MOHOXPO-
MaTopa YCTaHaBJHBAIOT JeJIeHHe, COOTBETCTBYIOIlee JI060H H3 IJHH
BOJIH, IPH KOTOPHIX JlaMTla JI0JI2KHa ObITb OTrpaJyHpoBaHa.

3.5.2.2. B 3TasoHHOH JaMIle yCTaHABJHBAIOT CHJIy TOKa, COOTBET-
CTBYIOLIYIO HAaWMeHbIIEH TeMmepaType, INpH KOTOPOH NpPOBOAAT rpa-
IYMPOBKY. B rpaayupyemo# jnamme peryJaupyioT CHJIY TOKa 10 TeX
nop, NoKa SPKOCTHBIE TeMIepaTypbl IpaiyHPyeMoil ¥ 3TaJOHHOH JaMmm
He OyAyT paBHbLIMH. Jlamnbl Bblaep:xkuBaioT 30 MHH, a 3aTeM AOIOJ-
HHUTEJbHOH peryJHpoBKOH YCTaHaBJAMBAlOT B paboyeM 3TasiOHE CHJAY
TOKa, COOTBETCTBYIOLLYIO YKa3aHHOH B CBHJETEJbCTBE C NOrPELIHOCTBIO
ue Gosee 0,001 A. VsmeHsist cuay ToKa B rpalyupyeMoit JaMime, ypaB-
HHUBAIOT ee SIPKOCTHYIO TEMIIEPAaTypy C TeMIepaTypoH 3TaJOHHOH JiaM-
Nbl ¥ H3MEPSIIOT CHJIYy TOKa B rpaayupyeMoit samne. Ilocie BbiAepKKH
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NaMIl SIPKOCTHHIE TeMIIepaTyphl YPaBHHBAIOT TPH pa3a C PacCTPOAKOH
TOKa TpajyHPyeMOH JaMIbl; 3aTeM KOHTPOJHPYIOT TOK 3TaJIOHHOA
JlaMIIBL.

Ecau TOK 3TajiOHHOE JaMmnbl OTJIHYAETCs OT 3HA4YeHHs, IPHBEIEH-
HOrO B cBHIeTeJbcTBe, 6onee ueM Ha 0,001 A, TOK MOATOHSIOT U MOB-
TODPSIIOT TPH H3MepeHHs ¢ paccTpoiikoit. IlosyueHHBIe 3HAUeHHS CHJIBI
TOKa JIaMII 3a[IUCHLIBAIOT B IIPOTOKOJ I'PafyHpPOBKH.

3.5.2.3. Omepauuio no m. 3.5.2.2 NPOBOASIT NpPH TeX AJHHAX BOJH,
B KOTOPHIX TpeOyeTcs oTrpaayupoBaTh Jamny (cm. m. 3.5.1).

3.5.2.4. Onepanuo mo mn. 3.5.2.2 u 3.5.2.3 mpoBOAAT uepe3 KaxK-
aple 100°C B nmama3oHe rpaiyHpPOBKH Jamnbl. [Ipu moabeme Temie-
patypsl Ha 100°C siaMnbl BHZepPKHBAIOT B TeueHHe 15 MUH.

3.5.2.5. JlaMIel MeHSIIOT MeCTaMH Ha CIEKTPOIIMpPOMETpe H Oocylle-
CTBJSIOT ollepanuy no nmo. 3.5.2.1—3.5.2.4.

3.5.2.6. BeluncasI0T cpeiHee 3HaueHHe CHJBI TOKa rpalyHpyeMod
aamusl [yp, ANS ABYX IOJOXKEHWH JaMIBl NPH KaxXAOH TeMmuepartype.

3.5.2.7. [Tosropsitor omepauuu no um. 3.5.2.1—3.5.2.6 eme oxux
pas. Boruncasior Irp,.

3.5.2.8. Bruncasiior Af (B rpaxycax Lleancus), xapakrtepusyiollee
CXOJHMMOCTb Pe3yJbTAaTOB I'PajVHPOBKH:

At=Al,-(A/AD),

rne Al =1lp, — Irp,; AI/At (B amnepax Ha rpaayc Ienbcus) Gepyr
H3 CBHIETeNbCTBA Ha 3TAJOHHYIO JaMny. 3HaueHHe Af He JOJKHO
npeBwinath 2°C npu Temmepatypax Ao 1600°C u 3°C npu Temmepa-
typax ot 1700 no 2000°C. Ilpu Temmeparypax Buiure 2000°C momyc-
Kaeres Af=4°C.

3.5.2.9. Ecan 3HaueHHe Af IpeBbIIIAeT NpejeibHOEe HOIycKaeMoe,
onepauuu mo nm. 3.5.2,1—3.5.2.6 mOBTOPSAIOT TPeTHi pa3. BHYHCAAIOT
3HaueHHs

AI‘ "Py _']"Px Tpa

Alrp '_[l'pg "Pa'
a majee cootBeTcTBeHHO Af; U Aly. Ecan 3Havenus Af; u Af; He mpe-
BHUINAIOT AONycKaeMmble, IpH JaJjbHeHmed o06paboTKe pe3yJbTAaTOB
YUUTBHIBAIOT BCE TPH CEpUH H3MepeHHH.
Torna

Ecau To1bKO OfHO u3 3HaueHHH (Af, HJIH Afy) YHOBJETBOPSAET Tpe-
6yeMoMy, TO BBIGHPAlOT COOTBETCTBEHHO ABE H3 TpeX CepHH H3mepe-
nuil. Tok /, HanpuMep, BHIYHCJISIOT TTO dopmye

I"Pn+lrpn
2
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3.5.2.10. Tokam / rpazyupyemofi JJaMIbl NPHIHCHBAIOT COOTBETCT-
Bylolllie SIPKOCTHBIe TeMIepaTyphl, YKa3aHHHE B CBUAETEJbCTBE Ha
3TAJIOHHYIO JIaMIly.

3.5.2.11. O6pa6GoTKa pe3yJbTAaTOB H3MEPEHHH.

Ilo pesynbTaTam TrpanyHpOBKH ompenensior 3sHaueHus Al/Af (B
amnepax Ha rpaayc Lenbcns) B pabGouem auanaszoHe IJHH BOJH H
TeMImepaTyp:

Iy,

AJ/At = ]itl?"—_x

100 M

Pacyer HauMHalOT ¢ MaKCHMaJbHOH TeMnepaTypel, NPH KOTODOH
BHIIOJIHEHA TpajiyupoBKa. [amee crpost rpaduk sasucuMmoctd Al[At
oT Temneparyps. IIpu stoM mosaydenHbie mo ¢opmysae (1) sHaueHHs
AI/At otHocatcs k Temmeparypam (Z;-+50)°C. PekoMeHIyeMbI Mac-
wita6 mo ocu Temneparyp — 100°C B 20 mm, a mo ocu AIJAf—
0,001 A/°C 8 10 mMm.

Mo rpaduky onpeneasioT 3HaueHuss A//Af, oTHocsUIMeCS K LiestBIM
cotusim rpaaycos (zo 0,0001 A/°C).

3.5.3. I'paayHpoBOUHBE XapaKTEePUCTHKH JIaMIOBHIX MojeJjel uep-
HOTO TeJla ONpefessIOT TaK XKe, KaK H TeMIepaTypPHBIX JaMIl.

4. TPALYWPOBKA NPU NEPMOJMYECKOH MOBEPKE

4.1. Ha rpafiyupoBKy OpH MNepHOAHYECKOH NMOBEpKe H3JydaTenb
NPEACTABJAAIOT CO CBHJETEJbCTBOM O METDPOJOIHYECKOH aTTecTallHu H
BCEMH NpeNblIyLIHMH CBHIETeNbCTBAMH O NOBEPKe.

4.2. Tlpn BHelUHEM OCMOTpe H3JaydaTesell Heo6XoAHMO yOGeaHTbCs
B OTCYTCTBHH TNOBPEXJEHHH CMOTPOBOrO OKHAa H JIPYrHX KOHCTPYKTHB-
HBIX 3JIEMeHTOB u3Jjyuatesedl (6anajoHa, 1IOKOJS, BBOJAOB H T. A.), a
TaKXe B HaJUYHH H COXPAHHOCTH IepPEeKPecTHs.

4.3. Tlpu nposenenun onepauuit no mm. 3.2, 3.5.1—3.5.2.6 u 3.5.2.8
B KauecTBe [rp, O6epyT COOTBETCTByIOLlee 3HAayeHHe TOKAa H3 HAHHBIX
npeabAyweil rpaayupoBky. Eciu 3HayeHHe Al NpeBLICHT IIpefesbHOE
JlomycKaeMoe, TO ONepaluyu mo m. 3.5 IPOBOAAT MOJHOCTBIO.

4.4. TpanyupoBka 06Gpa3iloOBLIX H3JyyaTejell NDH MNePHOAHYECKOH
TIOBepKe NOJXKHA TIPOM3BOAUTHCS B CPOKH, ycTaHoBJjeHHee ['OCT
8.002—71. HckanoueHHe COCTaBJASAIOT H3JyyaTeJHd, KOTOPHE 3KCIaya-
THpyloTcs mpu Temnepartypax 2000°C u Bhime. Takue H3/IyuaTesH
IOJIKHBI IIPOXOAMTh TNEPHOAHYECKYI0 T'DajyHpPOBKy uepe3 50 u mocJe
HayaJla UX IKCIJyaTallMd B yKa3aHHOM pexkHMe.

5. ODOPMNEHHE PE3YNIbTATOB IPARYHPOBKHK

5.1. Ilpu mnepBHYHOH TrpaiyHpOBKe H3JyuaTeseH, KOTOpble MOTYyT
6LITb aTTECTOBaHBH B KayecTBe 06pasuoBbix 1-ro paspsjaa (B HHTep-
Base 0,5—0,8 MkM) uau oGpasuoBeix Ge3 ykaszaHus paspsjga (B HH-
tepBasiax 0,3—0,5 u 0,8—4,5 MKM), 1aHHBIE O TpaflyHPOBKe 1O HopMe,
npnseacHnoll B NpuIoKeHHH 3 (4As TeMNEepPaTYPHHIX JIaMn) M TPHJIO-
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XKeHud 4 (AJis AaMIOOBHIX MOJeJell 4epHOro Teja), 3aHOCATCH B CBH-
JNeTeJbcTBO O MeTpoJoruueckoi arrectamud. Ilo mpockbe Baageanua
JaMnbl JaHHBE O TpaiyHpPOBKe MOryT GHITb NDPEACTaBJEHH B BHIE
ypaBHEHHS.

5.2. Ecsin B npouecce nepHoAH4YecKoi NoBepKH OyneT oGHApPYKeHO,
uyTO Af He NpeBbIlIaeT 3HaueHHH, ykasauHeix B I. 3.5.2.8, cpok meficr-
BHs NpeXKHEro CBHJETENbCTBA NpoAJeBaloT. Eciam Af npeBnicuT yKa-
3aHHBE B iI. 3.5.2.8 3HaueHHd, BHINIHCHLIBAIOT HOBOE CBHIETEJILCTBO (O
NOBepKe), Kyla 3aHOCAT HOBHIE JaHHble Mo (opMe NpHJaoKeHUd 3
wim 4. Ecan XKe Af NpeBHICHT 3TH 3HAUEeHHST BO BTOPOH pas, TO TaKoi
H3nydaTeJb OpakyloT.

5.3. Usnyyatenu, He yAOBJeTBOpsAlOILHEe TpeGOBAHUSAM METOLUKH,
6pakyioT.

HIPHJIOJKEHHE 1

TUMbI CPEACTE U3MEPEHMH, MPUMEHSAEMBIX MIPU FPAAYUPOBKE

1. CneKTpoRHpOMeTpHI:

CIT-4K (A=0,5—1,0 MKM);
CIIy®-1 (A=0,3 — 0,5 MKM);
CIIU®-1  (A=0,8 —4,5 MxM);
I1CK-1 (A=0,3 — 2,5 MKM);
CIIK-3 (A=0,5—1,0 MKM)

2. Jlasep Tuna JIT'-56.

3. HCTOYHHKH NOCTOSIHHOrO TOKa:

MTKC-35. Cuaa Toka 2—35 A, BBIXOAHOe HampsxeHHe 15 B, Tounocts ycra-
HoBKm TokKa £0,002 A, BHXoAHas MomuHOCTh 525 BT

CHUII-30. Cuna Ttoka 1—30 A; Buixonuoe Hanpsikenne 10—12 B, TouHocTb
yctaHoBkM Toka 0,001 A, sBrnixojHas MomHzocth 300 BT;

IJI HOJMyyeHnsi TOKa /10 60 A ABa HCTOUHMKA BKJIOYAIOT NapaJJelbHo;

aKKyMYJIATODHbIE KHCJIOTHHE GaTapeH, eMkocTh He MeHee 500 Afu.

4. Jlamnsl tHnos CH-10-300, CH-10-300Y, TOB, TOH, npumenseMbie B KauyecT-
Be paboyMX 3TajJOHOB H OGPA3MOBHIX CPEACTB H3MepeHHIl.

5. CrekasiHublit TepMoMerp THna TP

6. BrtoBoit ncuxpomerp Asrycra I1B-16 ToayoqoBbiit B miacTMaccoBoil onpase.



IIPHJIOXEHHE 2

Mpumep sanonneHus dopmbl
IIPOTOKOJIAa I'PAfLYHPOBKH HaJjlyyaTess Ha siPKOCTHYIO TeMuepaTypy
Jlamna Nee — rpanyupoBaHa no JjamMne—paGoueMy ITaiOHY — ——————Ha CNEKTPONHPOMETpe THma
Ha SPKOCTHBIE TeMNepaTyphl NpH AJHHAX BOJH
1. MICCJIEAOBAHMUE TEMIIEPATYPHOTO I10/18 JIAMIIbI

Ta6auma 1
ip lf)%)p lg—é—gﬂ) 15)—&-3,4) lgglt)),i) 1&;3,4) lg%%eno) lz%r;)paso)
A
10,205 11,406 11,412 11,426 11,403 11,398 11,410 11,413

11,408 11,410 11,427 11,402 11,397 11,409 11,414
10,205 11,405 11,418 11,428 11,401 11,399 11,412 11,412
10,205 11,406 11,413 11,427 11,402 11,398 11,410 11,413
-1 —0,021
AL =1 —1E0D =11,406—11,427=—0,021 A*; Aty=AL(Al/AL) 1=W—=~1,g°c;
0,004 .
ALy = I —1G0P=11,406—11,402=-40,004 A; Aty=AI(A r/At)—1=—+6——OT =40,4°C;

AIjAt=0,011 A/°C.

* PacyerT maH TOJBKO ANA ABYX cJAy4acB INEPEMENICHAA JAaMIIHL,



(1)}

II. TPAIYUPOBKA JIAMITbI

Ta6aumna 2%

I, A, npu A, MKM
0,5 l 0,55
1,°C
o7 ! rp** rp I Iy Trp Isp e

1000 12,182 12,648 12,637 12,227 12,696 12,687
12,648 12,638 12,693 12,685
12,181 12,646 12,638 12,227 12,695 12,686

Cpenuee 12,182 12,647 12,638 12,643 12,227 12,695 12,686 12,690
1100 12,680 13,205 13,211 12,814 13,387 13,392
13,206 13,212 13,385 13,394
12,682 13,206 13,212 12,812 13,385 13,393

Cpennee 12,681 13,206 13,212 13,209 12,813 13,386 13,393 13,389

* Ilpumep npHBedeH TOJLKO JAJs ABYX 3HAUeHHH TeMne paTyp W JJHH BOJH NPH BbiYUCJAEHHH [ rp,.

** O6osnauesnst I” u I” cOOTBETCTBYIOT 3HAUEHUSM TOKOB, INOJYYEHHBIX NPH PACMOJOKEHHH TeMnepaTypHOH JamMmel cHayaja
B OJHOM, a 3aTeM B JIDYIOM ONTHYeCKOM KaHaje ChneKTponapomerpa corjacHo m. 3.5.2.5.



l'lpmvlep 3anojHeHnuss CBHAETENbLLTBA

ITPHJIO)XEHHE 8

IpagyupoBka Ha sIpKOCTHHIE TeMIepaTypH NpOBeJ€Ha INPH JAJIHHAX BOJH —— MKM

Ha CHeKTponupomeTpe THNA

A=0,5 MKM A=0,55 MKM A=0,6 MxM
t,°C
I, A ATjAt-108,A/°C I, A Al/At-108,A/°C I, A AljAf-108,A°C
1200 11,040 7,9 11,319 8,0 11,404 8,2
1300 11,878 8,8 12,158 9,1 12,436 9,3
1400 12,807 9,8 13,091 10,0 13,398 10,3
1500 13,825 10,6 14,912 10,7 15,072 10,9

1. IlorpemHocTh NMepelayd pa3Mepa eIMHULBI TeMIepaTypbi*

2. JlaMny HcnoJIb3YIOT B BEPTHKAJbHOM IIOJOMKEHHH LOKOJEM BHH3.

3. BusupoBanue NpPOHSBOAAT HA MECTO JIEHTH, OTMedeHHOe HHIEKCOM; NpPH 3TOM
ONTHYECKAs OCb NHPOMETPa ROJKHA NPOXOAMTh NapaieJbHO JHHHH, COeAHHSIOWEN
KOHell HHIeKca ¢ IIeHTPOM NepeKpecTHS.

4. Tlmoc MCTOYHMKA NMHTAHHUSA NOAAIOT Ha Hape3Ky HOKOJf.

* TlorpemwHocTh mepelaus pa3Mepa eQMHHIB TEMIEPAaTYpH YKa3HBAlOT B COOT-
BeTCTBHH ¢ N. 3.5.2.8.

T'panynpoBka Ha SIDKOCTHBIE

Tlpumep 3anOJHEHHA CBHAETEJNLCTBA

Ha COEKTPONHPOMETPE THNA

ITPHJIO)KEHHE 4

TeMNepaTypw TpPOBCAEHa NPH INJHHAX BOJAH —— MKM

A=0,5 MKM 2=0,55 MKM A=0,6 MKM
t,°C
I, A |AfAt1APC| I, A AIJA£.10%,A/°C I, A |aIAt108, A/°C
1000 23,332 2,81 93,358 2,87 23,405 2,93
1100 26,186 3,05 26,207 3,15 26,236 3,40
1200 29,537 3,37 29,564 3,45 29.603 3,57

1. IlorpemHocTs nepefavyn pasMepa eIHHHILBI TeMnepaTyper*

2. JlaMnoByio MojeSb HCHOJB3YIOT B BepTHKAJbHOM IOJIOXKEHHH ILOKOJEeM BHH3.
TOpen Tpy6uaToro Teaa HakaJa.
Ilpn 3TOM onTHYecKast oCb CHEKTPONMHPOMETpa JHOJKHA COBNAJATbh C reoMeTPHYECKOX
Oocbl0 Tpy6uaToro Tejla HakaJja.

4. ITmoc HCTOYHHKA NATAHHA MNOAAOT HA MepPefHIO HOXKY JaMNOBOH MOAE/H.

3. BusupoBaHne NpPOH3BOAAT Ha nepeLHHIl

* IlorpemHocTh nepefaud pa3Mepa eIWHHLBLI TEMNEPAaTYpHl YKAa3HIBAlOT B COOT-
BeTCTBHE ¢ I. 3.5.2.8.
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METOIHKA

rPafyHpOBKH 06pa3noBbIX H3ayuaTeicii HA SIPKOCTHblE TeMMIEPaTyphl
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Penaxrop 3. A. A6pamosa
Texuuuecknit pemaxrop B. FO. CmupHosa
Koppekrtop A. I'. CrapocTun

Cpamo B ma6. 22.12.78 Ioxn. B meu. 19.06.79 T--10660 QopmaT 60X90 /s
Bymara tumorpadckas Me 2 Tapuutypa JmrtepaTypHas IlewaTe Bhicokas 0,75 YCI. “%‘%7‘;‘4
0,52 yu.-usg. . Tupax 3000 3ak. 1684 Lena 3 kom. Hsn, Ne

Opnena «3Hak ITowera» H3gmarenbcTBO cTaHZaptoB. Mocksa, J-557, HoponpecHEHCKHHA Tep., 3

Tun, «MoCKOBCKHI mnevyaTHUK», MockBa, JIaaue nep., 6
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