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TOCYAAPCTBEHHBHA CTAHOAPT COW3A CCP
e

CNJIABBI H JINTATYPbI PENKHX METAJLIOB

PentrenodnyopecueHTHbIR MeTON ONpeneneHAs HPKOHUS, rocrt
monubaena, Bonnghpama H TAHTaNa B CIUIABAX HA OCHOBE
HROGRA 25278.15—87

Alloys and foundry alloys of rare metals. X-ray fluorescence
method for determination of zirconium, molybdenum,
tungsten and tantalum in alloys on the base of niobium

OKCTY 1709

Cpoxk peiicreus ¢ 01.07.88
no 01.07.93

HecoGnioaeHne cTanAapTa npecneayerc.: 1o 3aKoHy

Hacrosmmit cTaHOapT ycTaHaBIIMBaeT PEeHTTeHO(AYOPECIEHTHBIH METOM OIl-
penesnennn uupkorua (ot 0,2 go 2,5 %), monuGaena (ot 0,5 o 6 %), Bonbdpa-
Ma (ot 2 po 12 %) u ranrana (ot 0,15 mo 1,5 %) B cIuTaBax Ha OCHOBE HHOOHS.

Meton ocHoBaH Ha BO3GYXIEHHH aTOMOB IpOGbI MepPBHYHBIM PEHITEHOB-
CKHM H3JTyUEHHEM, PETHCTPAIME (IYOPECUSHTHBIX PeHTTEHOBCKHX CIIEKTPOB 06-
Pa3’lOB CPABHEHMA H aHATM3UPYEMBIX TIPOG H ONpelesieHUH S/IEMEHTOB MO YpaB-
HEHHAM MHOXECTBEHHON DPErpeccHH.

1. OBIIHE TPEBOBAHHA

1.1. O6upe TpeGOBaHNs K METOOAM aHAH3a U TPeGOBa ‘A GE30NaCHOCTH —
no I'OCT 26473.0-85.

2. ATIITAPATYPA, MATEPHAJIB U PEAKTUBH

Cnextpomerp peHTreHoBCKUi (nyopecueHtHprd tHna CPM-18, CPM-20,
1B 1400 dupmer ,,Qusunc” (peHTreHOBCKas TPyGKa ¢ MAJUTALHEBBIM UITH Cepe-
GpAHBIM aHOLOM) MITH HAJIOTHYHBIA C METPOJIOrHYECKUMHU XapaKTEPHCTHKAMH,
He YCTYNAKIMMH XapaK TepHCTHKAM Ha3BaHHbIX CIEKTPOMETPOB.

YrpapnAwias 3neKTPOHHO-BIMICIUTENIHAA MALIMHA ¢ 0GbEMOM OllepaTHB-
HOH MamATH He Menee 16 K 1 HaBGopom nepude pHitHBIX YCTPOHCTB.

Ilpecc runpasnuueckuit HTP40 dupmo ,I'epuor” (OPT), I1-10 unu aHano-
TUYHBIH ¢ ycunueM He meHee 10 1.

IIpecc-thopma cranbHas UK U3 TBEPAOTO CIUIABA.

H3panne odunnanbuoe ITepeneyarxa Bocnpeinena
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Hanoxmuuua 13 J0paTioMUHKA auaMeTpom 40 Mm.

CMecuTens 31eKTpoMexaHuyeckuit tna Spex 8000—11 (CIIA), Mynssepn-
3ere-7 upmpt Opua (OPT) wnm ananorwosui.

BJICKTPOHC‘IB My QenbHas C TEPMOPETYTIATOPOM, OGECTIeUHBAIOIIAs TeMIlepa-
TYpY HO 1100°C.

Becor ananaTuyeckue.

Becn1 TexHugecxye.

IInuTia 35eKTPAYECKAA C 3AKPHITOR CUPATIBIO.

Turnu KkBapleBbie BHICOKHE BMeCTUMOCTbI0 40 My 50 c™m?

THITIM IUTATHHOBbIE BBICOKHE BMECTUMOCTBIO 25 cm>

CrakaHbl CTEK/IAHHEIE TaGOpPAaTOpPHBIE BMECTHMOCTEIO 50 cm®

Korn6bl KoHuueckue BMecTUMOCTbI0 250 cm®

Boponxn crexnaHHbIE KOHHYECKHE.,

Kon6sl MepHbie BMeCTEMOCTBI0 100, 250 cm3.

TIMIeTKM BMECTHMOCTBIO 5 CM> C HeJIEHUSMH,

Munetku BMecTHMOCTBI0 25 cM> Ge3 peneHHil,

MuxpoSGiopeTtica BMecTHMOCTbIO 10 cM? ¢ 1eHo# genenus 0,02 ¢

Kannit mapoceprokucnei mo I'OCT 7172-76.

Kucnota cepsas no 'OCT 4204-77.

Bogopoaa nepexuce mo 'OCT 1092976,

AMMOHHit taBenteBokKcnsit o TOCT 5712—78, pacreop 40 r/mm?.

Ammnak sopsbiit o TOCT 3760-79.

Ammotnit cepHokucnstit no ['OCT 3769—78.

Cmvpr 3TIIOBBIA pekTH(HKOBaHHBIH TexHMueckuit no I'OCT 18300-72.

Bara MeguuuHckas rurpockonuyeckas no I'OCT 5556—81.

Kucnora 6opras no I'OCT 9656-75.

JIutui TerpaGoOpHOKHCNBIH Ge3BOaHbIN (nUTHA TeTpaGopar).

MonuGpoen MeTannuyecKu# B BUe MOPOHIKA WK MEJKOH CTPYXKH, Cofep-
saumii He MeHee 99,95 % monubaexa.

Momu6nena (VI) oxuch, ANA CIEKTPANBHOTO aHANK34,

Bonsdpam MeTanmyeckHil B BHIe MTOPOLIKA UM MEJIKOH CTPYXKH, COmep-
wauyi He MeHee 99,95 % Bonbdpama.

Bombsdpama (VI) okiucs, oc. u.

Huobuit Meranmnuueckuii B BHIe TOPOLIKA MIIM MENKOH CTPYXKH, COHep-
sKaimi He MeHee 99,9 % Hunooua.

Huo6usa namoxucs no I'OCT 23620-79.

Tanrana (V) oxucs, oc. u.

llupxonus (IV) OKHCB, oc. 4.

HypKoHuit MeTaNMHYeCKHil B BUlIe MOPOLIKA WK MENKOH CTPYXKKH, COLEp-
Xaiuuit He MeHee 99,95 % UMPKOHUA.

Kpemuus asyokucs no FOCT 9428-73.

CraHmapTHBI pacrBop MmomubneHa, comepxaumit 1 mr/cm® monubmena:
0,1r Merannuqecxcoro MONTHOOEHE MOMELIAT B KOHUYECKYI0 KOJIGY BMECTH-
MOCTb!O 250 cM® u pactsopaoT mnpu cnaBom warpesanum (okono 200°C) B
20 cM® mepeKHCH BOIODOAA, HAKPHIB KOIOY CTEKIISHHON KOHMYECKONH BOPOH-
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Koii. Tocite NOMTHOrO PacTBOPEHU HABECKU NOGABIIAINT OCTOPOXKHO, MO KaIUIAM,
2 cM® pacTBOpa aMMMaKa K CHOBa HarpeBaoT o obecupeunBaHus pacreopa. [To-
JYUEHHBIH pacTBOp OXJAXKTAIOT, MEpeBOOAT B MEPHYI0 KO0y BMECTHMOCTHIO
100 cM3, DOBOIAT O METKH BOJOH, IEPEMENIHBAIOT.

CraHpmapTHBIl pacTBOp Bonbdpama, comepxaumit 5 mr/cM® Bonsdpama:
05r Merannmecxoro BONbdpamMa NMOMEUIAKT B KOHHYECKYI0 KOJIOY BMECTH-
MocTeio 250 cM® W pacTBOpANT npw cnabom HarpeBaHuH (oxono 200°C) B
30 cm® nepexmcu BOmOpPOHA, HAaKphiB KOGy CTEKIIAHHON KOHHYECKOHR BOPOH-
Koit, [locie MONHOTrO pacTBOpeHNst HABECKH J0GaBIIAIOT OCTOPOXKHO, N0 KAIUIAM,
4 ¢M® pacTBOpa aMMMaKa ¥ CHOBa HarpeBaioT [0 obeciBeunBaHus pacTsopa. Ilo-
nyqermmﬁ PacTBOp OXJI2XIAIT, MEPEBOMIAT B MEPHYIO K0JIGy BMeCTHMOCTBIO
100 cM®, TOBORAT KO METKH BOLOil, TEPEMELIHBAIOT.

CraHpgapTHBit PacTBOp UMpKOHMA, comepxammit 0,5 wmr/cm® lmpxomm

- 0,05 r MeTaMYECKOro IMPKOHUA MOMEIJAlT B CTaKaH Bmecmmocruo 50 cm?
U pacTBODAIOT NP YMEPEHHOM Har peBaHHH (oxoso 300°C) B 6 cM® KoHueHTpH-
POBAHHOM CEepHOIl KHCMOTHE ¢ 1 T' CEPHOKMCIIOrO aMMOHHS, HAKPBLIB CTAKaH Ya-
COBBIM CTEKJIOM. ‘

Tlocne monHOro pacTBOpeHHs HaBecKM noﬁaanmor 0,5 cm® pactBOpa nepe-
KHCH BOZOpOXa, pasﬁannmor Bonoit mo 30 cM®, MepeMelIMBAKT 10 NOTHOTO
PAcTBOPEHUA COJEH; nonyqenﬂbm PacTBOp OXJTIAIOT, HEPEeBOAAT B MEpHYI0
kon6by BMecruMocTsio 100 cm?, moBORAT 10 METKY BOMOM, € PEMELLMBAIOT,

CraHpapTHBI pacTBOp TaHTana, comepxaiuit 0,5 mr/cm® Tanrana: 0,061 r
NATHOKUCH TaHTANIa MOMEUIAIOT B KBAapLEBbIN TUre/b BMECTUMOCTbI0 50 cm3, fo-
Gasnsmor 2 1 rmpocynmpa'ra KalluA, HecKonpKo Kanens (oxoino 0,5 cm®) xoH-
IeHTPHPOBAHHOM cepnon KHCTIOTHI ¥ CIUIaBNAIOT B My(desibHOA NevH NpH Temrie-
parype 900—950°C. Ecnu crmannel-me MPOMCXONHUT HENONHOCTBIO, TO IIIaB
OXMaXAa0T, $06aBnsmor | cM® CepHOil KMCIIOTH! U BHOBB CIUIABIIAIOT O MONY-
YEHMA HKMOAKOTO NPO3PAsHOro IaBa. IInap oxnaxumawT W PacTBOPAIT HpH Ha-
rpesanuy B 15—20 cM? pacTBOpA 11aBENEBOKHCTIONO aMMOHHS; NepeBOAAT pact-
BOP B MepHYIo kon6y BMecTumocTbio 100 cm>; 10BOOAT A0 MeTKM BOOOIL.

3. NIPOBEAEHHUE AHAJTIN3A

31.lpuroropnenune oGpasuoB cpaBHeHnsa (OC)

B mrecth KBapueBbIX TUTNEH BBOAAT U3 MUKpPOGIODETKM MOCIENOBATENbHO
pa3nuunbie 06bEMbI CTAHIAPTHHIX PACTBOPOB UMPKOHHs, MONuGIeHa, Bonbdpa-
Ma ¥ TaHTanma (Ta6in. 1) ¥ ocTopoxHO ymapuBawT (He HONYCKas pa3Bpbi3ruBa-
uus!) no obvema 0,3-0,5 cm . Ilpu macce anemeHTOB B 06pasnax CpaBHEHHA
Gonee 10 Mr gonyckaeTcsa BBeGeHHE HaBeCKU Metanna (tabn. 1).

3ateM BBOOAT B TUIJIM Pa3iMYHbIE [O MAacce HABECKH HMOGUA — OCHOBBI
cmnasa (1aGn. 1), mo6apnsior 10 r NHPOCEPHOKHUCIIOTO KajlMf, HECKOIBKO Ka-
nenb KOHUEHTPHPOBAHHOM CEPHOH KHCIIOTHI, NMOMELIAIT THIIH B MydenbHyo
37IeKTpONeYs ¥ NPOBOJAT CIUIaBlieHue npH Temneparype 750—800°C mo nosyue-
HHA NpO3payHoro miasa,
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Turenp 0x12XIa0T 10 KOMHATHON TEMIIEPATy Phl, IVIAaB BHIGHBAIOT U3 TUIJIA,
OpoOAT M M3MEJNIBYAIOT Ha 3NIEKTPOMEXaHHUEeCKOM CMeCHTeNne IO AHaMeTpa uac-
My 71 MxM (Bpems usMenbueHMA ~ 1 mun). [lepen usMelbueHueM KaMepy
CMECHTENA TIPOTHPAIOT BATHbIM TAMIIOHOM, CMOUEHHbIM CHHDTOM. Pacxou Ba-
THI — 2 T ¥ ciMpra — 1 cM® Ha ofiHy onepaimio.

[Ipouenypy npuroToBneHus O06pPasLOB CpaBHEHHA npononm He MeHee
HBYX pa3, NOMyyas TaKHUM 06pa3oM He MeHee [BYX HE3aBHCHMO MPHIOTOBJICH-
HbIX 06pa3noB CpaBHEHMA KaXIOro W3 LIECTH COCTABOB, YKa3aHHBIX B TaGn. 1.

32.llpuroToBNeHHe H3NyuaTened u3 ob6pasyos
CpaBHeHHUH

IlpumepHOo 45 1 ﬁopﬂou KMCHIOTBI 3aCHINANT B Npecc-hpopMy U NpeccyioT
npu ycunuu 10—20 xH (1-2 1c), 3arem nyaHcoH npecc-popMel U3BNEKAIOT, Ha-
ChINAT Ha CHPeCCOBAHHYI0 MOMIOXKY U3 GopHOH KucIoThl He MeHee 6 T OC u
npeccyror npu ycwnimu 100 kH (10 1c) . JonyckaeTcs peccoBaTs U3NyyaTeNy 13
OC 6e3 nomyoxku. Jina sroro He menee 8 r OC 3achmart B mpecc-popmy u
npeccyor uanyyvarens npu ycuamu 100 xH (10 rc) . Usmyvarenu us OC, crpecco-
BaHHbIe §e3 NOIONICH, TONMYCKaeTCH MCTIONB30BATh B3aMeH u3anyyatenei us OC,

' CIIpeCCOBAHHBIX Ha MOMJIOXKKE. ¢

Tlepen mpeccoBalueM KaXIOTo NOCIELYIOWETO M3TyuaTeNs AeTany Npecc-
dopmel npompaxor BarHBIM TaMIIGHOM, CMOYEHHBIM cIUpTOoM. Pacxop Barbl —
2ru cmpra 1 cmM® Ha onHy onepamio.

Maccy MarepHana MOIIOKKY U H3MEJIBYEHHOTO TIIaBa l'lp05bl IUIA MPHIOTOB-
neHusA Ta0/IeTOK H3NyyaTeledf B3BELIMBAOT C MOrpelHOCTbI0 He Gonee 0,5 T.

33.llparoToBNeHHne U3NydYaTenehd U3 peMEPHBIX H
NPpOBEepOYHHMX 0o6pa3yuos

Toropar omun penepHbiit ofpasen (PO) Ha crexnooGpa3yiomteil OCHOBE
(nByoxucH KpemHus n TeTpabopara MMTHA) : 25 T TeTpaGopaTa NMTHA, 3 T ABY-
OKHCH KpPeMHUs, 2 I NATHOKMCH HHOGHUA, | T Tpexokucu Bonbbpama, 0,4 r Tpex-
okucH monubpena, 0,1 r qByokHcH UMpKOHHUA, 0,2 T NATHOKKCH TAHTAJIA TTOMe-
IUAIOT B TUTATHHOBBIH TUTe/lb U CILIABNIAIOT B My deNbHOM Ieud IIpH TEMIEpaType
1000—1050°C B reyerme 30—40 muu. Ilocne craBieHus CONepXKHMMOE THUIJIA
TIEPenHBAOT B H3NOXKHHLY H3 TIOPATIOMHHHA, OXJIaXIAKT Ha BO3AYyXe OO0 KOM-
HAaTHOW TEMIEPATYpbl, H3BJIEKAIOT U3 U3NIOKHUIBI U MAPKHPYIOT.

TotopaT nBa npoBepounbix o6pasua: N° 1 u N° 2. B kauecTBe NpoBepOYHbIX
06pa3uoB ucroNb3ywT Npobbl CIIIABOB, B KOTOPBIX COMEPIKAHUA ONPEEAeMbIX
37IEMEHTOB HAXONATCA B yKa3aHHbIX B TaGll. 2 uHTEpBAsaX.

TaeGnuua 2
Howmep
npoBepou- Maccopan nona | MaccoBar gonu | MaccoBad sons | Maccopan nona
Horo o6pas- UMPKOHUA, % monubnena, % Bonsdpama, % TauTana, %
ua ‘ .
1 0,75-1,0 2,0-25 45-55 0,2-0,4
2 1,25-1,5 45-55 10,5-11,5 1,1-14
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W3iTyuaTeny U3 npoBepOUHbIX 0Opa3loB FOTOBAT TAK XKe, KAK M H3IyYaTenH
13 06pasioB cpaBHeHMA (CM. II. 3.2) mOCie TOyYeHHs MUPOCYTbHaTHOTO 1aBa
mom. 3.1.

Usnyuatenu U3 penepHoro oGpasua ¥ NpoBepOdHBIX 0Opa3ioB UpPU OTCYTCT-
BHH MeXaHWYeCKHX TOBpexX/IeHHi (UapanuH, BbIGOHH U T. 11.) CUMTAIOT IONHBIMH
1O Tex NOp, MOKa MOrpelHOCTh, CBA3AHHAA C UX HEOOHOPONHOCTbIO, HE MPEBBI-
[IaeT CyMMy OCHOBHOM aJiMaparypHOW M TEOPETHYECKOH CTATUCTHYECKOH HO-
rpeuHocreit Gonee yem B 1,3 pasa.

KonmuecTBeHHYI0 OLIEHKY TIOrPELIHOCTH, CBA3AHHON C HEOTHOPOOHOCTBIO 06-
pasa, IPOBOJAT 110 OTPACIeBOH JOKYMEHTAIINH.

34.MMoanroroBka npubopa k pabore

Monroroexky npu6opa ¢ ynpasnsowei IBM x pabote 1 skCIUTyaTaumio ocy-
IECTBIIAIT COITIACHO MHCTPYKIMHM IO JKCILTYyaTauMH ¥ oGcityskuBaHuIo. Pexaim
paGoTbI peHTreHOBCKOM TpyOky — 40 kB, 50 MA.

35.Tpapyuposka npubopa

Tipu rpamyupoBKe HCIOsB3YIOT ONMH M37ydarteib, npuroroaneﬂnbm U3 pe-
nepHoro ofpa3sia, H MO OJHOMY M3JIy4aTelNllo, NPHIOTOBIICHHOMY H3 KaXIOro
OC. Kaxnpiit H3myyartenb MIOMELUAIOT B KIoBeTY (NpelBapHTEIbHO IPOTEPTYIO Ba-
TOM, CMOUeHHO# B CrMpTe M3 pacuera 1 r Batel 1 0,5 cm? CIHpTA) , 33TEM KIO-
BETHI ¢ H3NyyaTeNAMHU [IOCTIELOBATEIBHO 33IPYXKAOT B PEHTTEHOBCKHUH CIEKTPO-
MerTp.

UsmepeHne KaXIOro W3NyuyaTess MPOM3BOMAT ONHH Pa3 NpH IKCIO3HLMH
100 c. OtcueTbl MHTEHCHBHOCTH aBTOMATHYECKH BBIBOLATCA Ha Ievarawiiee
yCTpOHCTBO H B mamaAts IBM.

T'panynpoBKy mpOM3BOAAT ¢ nMomowpbio IBM M COOTBETCTBYWLLIETO MpO-
rpaMMHOro Komiekca. COrnacHo HHCTPYKIMH N0 3KCIUTYaTauuy [1pOr paMMHO-
FO KOMIJIEKCa HaXOmAT K03((OHLMEHTbl PerpecCHOHHbIX ypaBHeHu#. JInA ato-
ro B namats IBM BBOZAT rpagyMpoBOUHY0 HHPOPMAaUMIO: MONyuYeHHbIE, KaK
YKa3aHO BbIIIE B I1. 3.5, OTCUeTHI HHTEHCMBHOCTEH aHATMTHYECKHX JIMHUA N1 pe-
nepHOro 06pazua u o6pa3’uoB CpaBHEHWA, 3HAYCHHA COLEPXNAHMA INIEMEHTOB B
OC1-0C6 u3 Tabn. 1 ¥ BUA, ypaBHEHH MHOXCCTBEHHOH PErpeccuy i KaxIo-
ro onpenenaemoro 37IeMeHTa, IPHBEJEHHbIR HHUXE !

N;
Ci =aoy +aj ——mt ,
Ni,p
rae C; — ompegenAeMas MaccoBas fonA (B MPOLEHTaX) UMPKOHHA, MonHOIeHa,
BOllbpaMa HIIM TaHTaNa,;
4o — KO3DGULUMEHTB] per PECCHOHHBIX YPABHEHHUH;

N mp — OTCHET MHTEHCHBHOCTH — YMCIIO 3aperWCIPUPOBAHHBIX 33 yCTZHOBIIEH-
HOe BpeMsA KCNO3ULNM UMITYJIbCOB, XapaKTepH3Ylolliee HHTEHCHBHOCTD
AHATIMTUYECKON IMHHHM LMPKOHHA, MONuGieHa, Bonbdpama, TaHTana, co-
OTBETCTBEHHO, U3MEPEHHOEe [UIA H3NyvaTelisl, NPUIrOTOBIEHHOrO U3 Ha-
BecKH aHaTIM3UpyeMOit TpoGbl MM HABECKH NPOBEPOYHOro oBpasla:

N,,p — TO Xe, [NIA U3TTYYaTeN s, NPHIOTOBIIEHHOIO M3 HABECKH penepHoro o6pas-
ua. ;
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Iocne oxonuanus rpagyuposks IBM neuaraer 3uaueHus K03 UIMEHTOB
rpanyupOBOUYHBIX YPABHEHHN.

I'panynpoBky npuGopa mo obpasuam cpaBHenus OC1-OC6 mpomomsar ¢
LeNBbI0 YTOUHEHHA KOID(HIHEHTOB IpagyHpOBOUHbIX ypaBHeHHi 1 pa3 B MecAl.

36.llogroToBka Npo6 K aHanu3y

Hapecxy ananusupyemoit mpoGel Maccoit 0,5 r MoMelLaioT B KBapueBbIil TH-
resb, no6apnsT 10 I MUPOCEPHOKHCNIOTO KAJIUA, HECKONIbKO Kallelh KOHIEHT-
PHPOBAHHOA CEpHOH KHCITOTBI, IOMEILAKT THUredb B Myq;enbﬂylo 37IeKTponeyb
¥ NPOBOJAT CIUTABJIEHME NIpH Temmeparype 750—800°C mo momyueHus mpo3pau-
HOro mnaea. THremb oXJ1aXmalT 4O KOMHATHOM TeMIEPATyphl, IIAB BHIGHBAIOT
U3 THUINIA, B3BELUMBAIT, NOOABIIAIT MMPOCEPHOKHCABIA KK X0 06LIeH Macchl
10,5 r, Apo6AT M H3METBYAIT OO AHAMETPA YacTHL ~ 71 MKM (BpeMsA U3MENb-
YEHUA HAa MeXaHHYeCKOM CMecHTene — 1 MMH).

37.AtTecTanua M3NyuaTened NpoBEepPOYHBIX obpas-
LOB ,

Usnyuatenu penepHOro m NpoBEpOYHOro OGpPa3’lOB NMOMEIIAOT B KIOBETHI.
KroBernl ¢ H3nyyaTensiMu 3arpyXaioT B CIEKTPOMETp M NPOBOAAT U3MEPEHHUS CO-
TTIaCHO HHCTPYKIMH 110 3KCIUTyaTauMy ¥ oGciyxuBaHuio. PaccuntpiBaior Ha 3BM
CONEPXAaHUA OMNpEeNIAEMBIX 3/IEMEHTOB, COOTBETCTBYIOUIHE M3MEPEHHbIM HH-
TEHCHBHOCTAM JIMHUM, [UIA M3ITyyaTeneif MpoBepouHbix ofpasuoB N° 1w 2.
Hoppo6uo nponenypa usmepeHns ¥ o6paborka PE3Y/IBTATOB 2HAIM3A OMHCAHa
HIDKe B pasfl. 4 u 1. 5.1. 3HaueHMA MaccOBBLIX OJIEH ONpereNnAeMbIX 3/IEMEHTOR
(B mpoleHTax) , IPUCBAHBaeMBble UITYYATENAM IIPOBEPOUHBIX 06pa3uoB N° 1 u-2,
HaXOAT MHOrOKpPaTHBIM aHanmu3oM (n 2 20).

4.TIPOBEJEHUE AHATIM3A

W3 kaxqoit npoGbl FOTOBAT ABa M3NyuaTels, JIis IPUrOTOBNEHHA OIHOTO
H3TTyvaTeNs HaBeCKY H3MEJIBYCHHOTO IUIaBa MacCOM He MeHee 6 I 3aChINAlOT B
npecc-popMy H HpecCyrOT H3NyuaTeNs npu ycwiun 10 1c. Mamyuarenu npeccyior
Ha NoAmIoXKKe U3 GOPHOM KHCITOThI HAM APYroro aHAJIOTHYHOrO CBA3YIOLIETO Ma-
TepHasna, Kak yKas3aHo B I. 3.2.

Hanyuatenu, cnpeccoBaHHbIE K3 HAJM3UPYEMbIX npo6, MoMelzI0T B KI0Be-
TBI, npemaapmenwo HpOTepThie BaTOH, CMOYEHHOH B cupTe (M3 pacuera 1 r Ba-
o 4 0,5 cm® crmpra) . B Takue ke KIOBEThI IOMEILAIOT OUH HITYYaTeNb, U3TO-
TOBI'CHHBIA M3 penepHoro o6pasla, ¥ ABa H3JTyyarelis, H3TOTOBJIEHHbIX U3 IPOBe-
pouHoro oGpa3ua N° 1 unu N° 2 (B 3aBHCHMOCTH OT COCTaBa CIUIABa) .

KioBeThr ¢ M3myuaTensiMHM MOCIENOBATENBHO 3aTPYXKAlOT B CIEKTPOMETp H
NPOBOAAT M3MEPEHHSA COTTIACHO MHCTPYKIMH MO IKCIUTYaTally 1 oﬁcnyxmnanmo
npubopa.

Tlepen Hagamom nsmepemm NPOH3BOAAT H3MEpPEHHEe HHTCHCHBHOCTH aHAJIM-
THYECKHX JIMHHH BCEX ONpe/IeIAeMBIX JIEMEHTOB /1A H3JIyyaTells U3 peNepHOro
obpa3ua. IIpu 3T0M NpPOU3IBONAT ABAa H3MEPEHUA MHTEHCHMBHOCTH KAXIO# aHAIH-
THYCCKOH JIMHMM JIA OHOTO M3JIyyaTesia ¢ IKcnosumuei no 100 ¢; ux pesybTa-
Thl YCPEOHAIT H flajee HOCTYIAIoT, KaK YKa3aHo B 1. 5.2.
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Mpu ymosneTBoperny TpeGOBaHME 1. 5.2 NPOUIBONAT H3MEPEHHUS UHTEHCHB-
HOCTH aHaJIMTUYeCKUX JIMHUIL OTpeeNnaeMBbIX 3TIEMEHTOB [UIA OCTaJIbHBIX H3JTyya-
Teneit. MamMepeHua BHINONHAIOT B ABTOMATHYECKOM IIH B ABTOHOMHOM ‘peXXuMe.

Tpu 3TOM I3IA KAXIOTO M3ITYYaTeNd HIMEPEHHE HHTCHCHBHOCTH aHAJINTHYICC-
KHX JIMHHA BCeX OMpenenaeMpIX IMeMEHTOB NPOUSBOAAT IpH sKcnosunm 100 c.

| 5.0BPABOTKA PE3YIBTATOB ‘

5.1. 06paboTKy MHGOPMAIKH nponomn‘ Ha 3MeKTPOHHON BBIUMCIUTESIBHOR
MaIUKHE, HCHOJH3YH COOTBETCTBYIONUMI IPOrpaMMHSLi KoMmekce. s aroro B
' 'naMﬁrh 9BM BBOAT TpagyHpOBOYHYIO m{(bopmaunm (Bnn PErpecCHOHHBIX -
YpaBHeHMil [ KaXIOro ONpefeNsieMOro, MIeMeHTa H HCITIGHHBI SHAYeHHS KO-

5 }UUMEHTOB 3THX YPaBHEHHH) IpH pafoTe B aBTOMATHYECKOM pesaIMe WK ‘

TPajlyMpOBOUHYI0 HH(OPMALHUIO, OTCUET] MHTCHCUBHOCTEH NUHUHA OT pelepHoro,
aHAIIM3MPYeMBIX U IIPOBEPOUHBIX 0GPasNoB. (Ha nepdornente) npu pabore B aB-
ToHOMHOM pexmme. [locne oxonvatna paGorer IBM mevaraer Ha GnaHKe pesylib-

TATHI napannenbﬂux orlpenenemm, nonyuem—!me Ui TIepBOTO, U B’I‘OpOI‘O usny-. -

uateieil aHaM3UPyeMbIX ¥ IPOBEPOTHBIX 06pasLos.
KOHTpOIb CTaGHIIBHOCTH YCTTOBHI 2HATH3 TIO COMIEPIKAHUAM onpenennemmx

97EMEHTOB B [POBEPO'HOM oGpasne nponozmr KaK yKa3aHO B 1I. 5.3 HacTosmE-
ro cranapapra. pu ynosnemopeﬁnu rpeﬁonamm 1. 5.3 HaXO[AT U CONOCTABIIA-"

10T Ipyr ¢ OpyrOM HepBBIH ¥ BTOPOi Pe3yNbTaThl Hapaiyie/ibHbIX onpenenemm
COTEPXAHUA KaXJOTO oNeMeHTa, KakK yKasaHo B 1. 5.4. IIpu y[oB/IeTBOpeHHH
Tpe6GoBaumit 1, 5 4 HAXOAAT [UIA KaX(IOrO ONPENENAEMOro deMeHTa pesynmar
aHanu3a.

5.2. KoHrpons cTabmabHOCTH paboTh annapa'ryphl
MO HHTEHCUHBHOCTAM NUHUI onpeuenxemux 37 eMEeH-
TOB OT penépHoro obpasua

KOHTpOJ'Ib craéunwocm pa60rm ANMapaTypsI M0 MHTCHCHBHOCTSM aHATHTH-
YECKHX JIMHUI OIpENEeNASMBIX IJIEMEHTOB OT PEHepHOrc obpasiia BhIIOIHAIT
JUIA yueTa annaparypHOro Apefica, HCIIONL3Y s H3IIYYaTeNlb, NPHI OTOBJICHHBIH CO-
riacHo m. 3.3. Konrpom BBIIOJIHAKT COTNIACHO nucrpymmn N0 3KCIUTyATalMK
CHEKTpOMETPa.

53.Ko=H TpOH b cTaGunbHOCTH ycnop.nﬁ aganusa no

couepmanﬂxm onpenenﬂemmx 3NEMCHTOB B NIpOoBE-

POYHOM 06pa3ue

5.3.1. KOHTpOJ‘Ib CTaGHIIbHOCTH YCTIOBHi aHaM3a 10 cone})xcam«mm onpene~
JIIEMBIX 3JIEMEHTOB BeflyT 1O IpOBepouHOMy o6pasuy N° 1 u 2 B 3aBUCHMOCTH
OT COMEepaHus ONpPEME/IACMBIX 3JIEMEHTOB B Tpo6e. 3TOT KOHTpPOJIb IPOBOIAT
OpM aHanmu3e Kaiqlo# npoOpl (WnH rpynmbsi npo6) nponyxuuu. Ilpw sToM uce
[OJB3YHT [IBA H3IIY4aTe/s COOTBETCIBYIOLICIO IIPOBEPOYHOTO ‘06pa3ua, TIpHro:
TOBJICHHOFO 10 11, 3.3. ,

5.3.2. 3a nepBbIfl U3 [IBYX PE3YNbTATOB napannenmmx onpenene}mn KaXI0-
ro U3 31€MEeHTOB B IIPOBepOYHOM 06pa3ile IPUHUMAIOT MACCOBYI0 0TI COOTBET-
CIBYWOILETO 3jieMeHTa (B %) , HalOeHHYlo A IHepBOTO U3JyyaTeis, a 32 BTOpOi
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pe3y/bTaT NPUHMMANT MACCOBYIO JOJIO TOTO Xe 3JIeMeHTa, HalIeHHYI0 OJIfA BTO-
poro Wsmyuatejisi, IPUrOTOBJIEHHOTO H3 TOTO Xe NpOBepOYHOro obpasua. Pas-
HOCTb OBYX PE3YJIbTAaTOB NapajUIeIbHBIX ONpefeNieHUi C JOBEPUTEIIBHON BEPOAT-
HOCTBI0 p = 0,95 He 0TXKHA NPEBBILIATE 3HAYCHHH JOMYCKAEMOTO PACXOKICHHSA
ABYX pe3yNbTaTOB MapajUlelIbHBIX ONpeleneHuil (dy), NpHBENeHHBIX B TabN. 3.

TaGnuua 3

JlonyckaeMbie pacx 0x- Jonyckaemsie pac-
OnpenensemMsrit MaccoBas [EeHHUS OBYX Pe3yJIbTATOB XOXXIEHHUA ABYX
3JIEMEHT nonsa, % NApATIeIBHBIX OMp efie- pe3yJIbTATOB aHATH-
nennii dyy, % 3ady, %
HupkoHnit . 0,20 0,02 0,03
1,00 0,07 0,1
2,50 0,13 0,2
Monu6nen 0,50 0,04 0,06
3,0 0,2 0,3
6,00 0,35 0,5
Bonsdpam 2,00 0,15 0,25
7,0 0,5 0,8 -
12,0 0,7 1,1
TanTan 0,15 0,02 0,03
0,70 0,05 0,08
1,50 0,1 0,15

5.3.3. Ecnu pacxoXneHus MexXqny pe3yNbTaTaMH NapajuleibHBIX Ofpemere-
HUil He MpPeBBIUAIOT BEMUMH, YKA3aHHBIX B Tabn. 3, TO BEMMCIAIT pe3ynsIar
aHa/M3a — cpefHee apHPMETHUYECKOE NIepBOTO H BTOPOrO pe3yNbTaTa NapajuieNs-
HBIX OMNpe[eNeHHH [aHHOrO 3NeMeHTa B NPOBEPOYHOM o6pasue. PaskocTs Haii-
JIEHHOTO pe3ynbTaTa aHANN3a NPOBEPOYHOTO 0GPasua U NPUHATOTO CONePKAHUA
A3HHOrO JJIEMEHT2 B NpPOBEPOYHOM 06pasue C [OBepHTENbHON BEPOATHOCTHIO
p = 0,95 He momxHa NpesbILATs MO aGCOMOTHON BeNMUMHE 3HAYEHMA, PABHOTO
0,7d, , rma d; — momyckaeMoe pacXOXIEHUe pe3yNIbTaTOB aHATH3a VIS JAHHOTO
YPOBHS COIepXKaHUs, B3STOE 110 Ta6I. 3,

5.3.4. Ecu pacXOXOeHHA MeXTy pe3yNbTaTaMu NapasiesIbHbIX ompenesne-
HHH TpeBBILAIT [ONMycKaeMble 3HaueHuA (Tabn. 3), TO aHanM3 rpymmer npo6
¥ POBEPOYHOro 06pa3sua NOBTOPAIT WM BBIACHAIT ¥ YCTPAHSIOT IPUYMHEI He-
YIOBNIETBOPHTEJIBHOTO aHAITH3a.

54.MlonyvyeHue pe3ynbTaToB HapannenlbHbX ompe-
HeneHHMH M pe3ynbTara aHalK3a
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5.4.1. Ilpu ynosneTBOpeHHH TpeGOBaHU, YCTAHOBNCHHBIX B M.IU. 5.2 1 5.3,
3a MepBbIi H3. IBYX pe3y/bTaTOB IMapajlleSIbHBIX ONpefesicHH KaXIoro H3 ie-
MEHTOB B Npo6Ge MPUHAMAIT ero MaccOBYI0 JOMI0, HAWAEHHYI0 1A EPBOrO H3-
Jly4arens, a 32 BTOPOA — MaccOBYIO OO, HAHIEHHY0 I BTOPOTO M3J1yYare,
NPHTOTOBJIEHHOTO U3 TO# ke nposs1.

Pa3HocTs GOMbLIErO H MEHBIUETO W3 ITHX ABYX PE3YNbTATOB MapalllenbHBIX
ONpeeNeHHH ¢ JOBEPHTENbHON BEPOATHOCTBIO p = 0,95 He MOJKHA NMpeBbIIAT |
3HAUEHNH [ONYCKaeMOro PacXOXICHHA ABYX Pe3yNbTaTOB MAaPaIUIENbHBIX Ope-
nenenuii (dy) , IpuBeeHHBIX B Ta6. 3.

5.4.2. Eciu pacxomeHus NByX pe3yNbTaToB NapajUlesIbHBIX OIperecHuH
NpEBBILIAIT 3HAYCHHSA, YKA3aHHEIE B Talll. 3, TO MPOBEPSIOT KAYECTBO MOTOTOB-
KH M3jTyuateseil 43 npoGel U MOBTOPSAIOT ONpeNeeH .

5.4.3. Pa3sHOCT IBYX Pe3yNbTaTOB aHAJIM3a C HOBEPUTENLHOM BEPOATHOCTHIO
p = 095 He nomkHa IpeBLIIATh 3HAYEHHH DOMYCKaeMBIX pacxoxmeHui (d,),
NpHBeeHHEIX B Tabx. 3.
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