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Fr'OCYJAAPCTBEHHBHA CTAHIOAPT COKW3A CCP
-

CIIJIABbBI U JIMTATYPBI PEJIKHX METAJUIOB

PeHtresnodnyopecueHTHRIH MeTO] OllpeieeHH LMPKOHUS, roCcT
MonubaeHa, Bojas¢dpama ¥ TaHTaNA B CIUIAB2X HA OCHOBE
HHOGH 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

Cpok peiicteua ¢ 01.07.88
no 01.07.93

HecoGniogeHne CTAHAApPTA NMpecIeAyerc.i N0 3aKOHY

Hacrosanmi CTAaHORPT YCTAHABIUMBAET PEHTICHOMNYOPECUECHTHBIN METON, Oll-
penenesus uupkonusa (or 0,2 po 2,5 %), monuGaena (ot 0,5 no 6 %), Bonbdpa-
Ma (or 2 o 12 %) u taurana (ot 0,15 mo 1,5 %) B cruiaBax Ha OCHOBE HHOGHS.

MeTton ocHOBaH Ha BO30YXOEHHHM aroMOB IpoObl NMepBUUHBIM PEHITEHOB-
CKUM HM3JIyYeHHEM, PETHCTPALMK PJIyOPECUECHTHBIX PeHTI€HOBCKHUX CIIEKTPOB O0-
Pa3lOB CPABHEHMA M aHAJIM3UpYeMBbIX NPOO M ONpelesieHHH 3JIeMeHTOB M0 YpaB-
HEHUAM MHOXECTBEHHOH PErpecCHM.

1. OBUIME TPEBOBAHHUA

1.1. O6ume TpeGoBaHKA K METOIAM aHAIH32 M TPeOOB2 "UsA 6E30MIaCHOCTH —
no I'OCT 26473.0-85.

2. ATINAPATYPA, MATEPHAIJIB U PEAKTHBbDI

CrexTpoMeTrp peHTIeHOBCKMH ¢iyopecueHTHpid tHna CPM-18, CPM-20,
[IB 1400 dupmnr ,,Qununc’’ (peHTIreHOBcKasA TpyOKa ¢ NajulagveBbIM WITH cepe-
GpAHBIM aHOIOM) MJTH aHAJIOTMYHBINK ¢ METPOJIOrHYECKUMM XapaKTEepPUCTHKAMH,
He YCTYNAKIMMH XapaKTepHCTHKAM Ha3BaHHBIX CIMIEKTPOMETPOB.

YupapnAwiuaa 3NeKTPOHHO-BbIMMCIIMTEIIBHAA MaIliMHA ¢ 00BEMOM OllepaTHB-
HOH MmamATH He MeHee 16 K n Habopom nepude puiiHbIX YCTPOHUCTB.

Iipecc ruppaBnuyeckun HTP-40 dupmm ,lepuor” (®P1'), I1-10 unu anamo-
THYHBINA C yCUIHeM He meHee 10 T.

[Ipecc-dpopma crasnbHas WU U3 TBEPOOrO CIIaBa.

H3nanue opuunaibHOe [Tepenevyarxa Bocnpetiexsa
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H3noxuKuIa U3 JI0paTiOMHHUA OHaMeTpoM 40 MM.

CMecHTenp 31eKTpoMexaHnyeckuit Tina Spex 8000—11 (ClIA), Mynseepn-
3eTe-7 pupmel Opuy (OPI') wmu anamoruuHbii.

JnexTponeys My penbHas ¢ TEPMOPETYJIATOPOM, oDecIieuMBaloLan TeMiiepa-
Typy o 1100°C.

Bech1 aHaIIMTHYECKHE,

Becol TexHuyecxue.

[InuTKa 35IeKTpUUeCKas ¢ 3aKPhITON CIMpPaIbIo.

THIIH KBapueBbie BHICOKHE BMeCTUMOCThIo 40 wiy 50 cm>.

THrIM NIATHHOBBIE BHICOKHE BMECTHMOCTHIO 25 cM°.

CTakaHbI CTEKIISIHHBIE TaGOpaTOpHbIE BMECTUMOCTBI0 50 cM” .

Kon6e! koHHueckHue BMeCTUMOCTbI0 250 cm? .

BOpoHKH CTEKIISIHHbIE KOHUYECKHE.

Kon6xs1 MepHbie BMecTMOCTBIO 100, 250 cm?.

[IMneTKH BMECTHMOCTBIO 5 CM° ¢ IEeIEHHAMM.

[TuneTKH BMeCTHMOCTBIO 25 cM> Ge3 fereHHil.

MuxkpoGioperica BMecTHMOCTbIO 10 cM? ¢ LeHo# aenenus 0,02 ¢ 1.

Kanmuit mupoceprHokucibd o I'OCT 7172-76.

Kucnota cepras o 'OCT 4204--77.

Bogopona nepexucs o I'OCT 10929-76,

AMMOHYI twaseneBoxucnsmit no FOCT 571278, pacreop 40 r/am?.

Ammuak soassni o I'OCT 3760-79.

AmMmoHU# cepHOokuUcnbii o ['OCT 3769—-78.

Cmupt >THNIOBBIM peKTMOUMKOBaHHBIA TexHHMueckui no I'OCT 18300-72.

Bara MegnuuHckas rurpockonuyeckas no I'OCT 5556—81.

Kucnora 6opHas no I'OCT 9656-75.

JIMTiit TeTpaGoOpHOKMCBIN Ge3BoaHbIH (TUTHA TeTpabopar).

MonubaoeH MeTaNIMYeCKUH B BUlle NOPOLIKA WIM MEJIKOK CTPYXKKH, COHep-
aumi He MeHee 99,95 % momubaeHa.

MonuGnena (VI) oxuch, ANA CEKTPANBHOrO aHanusa.

BonsdpaM METATTHYECKHH B BHE MOPOIUKA WIH MEJIKOH CTPYIXKKH, CONep-
XAauu He MeHee 99,95 % Bonbdpama.

Bonmedpama (V1) oxuce, oc. u.

Huobuit Merasmueckdd B BHAE TMOPOIIKA WM MEIKOH CTPYXKH, COHEp-
JKALINHY He MeHee 99 9 % HuoOu4.

Huo6ua nammoxkuce no 'OCT 23620-79.

Tantana (V) oxucs, oc. u.

[upkoHus (IV) OKHCS, oc. Y.

[TupxoHu# MeTAIUTHYECKUA B BUlle NMOPOIIKA WIM MENKON CTPYXKH, COEp-
Xaiuui He MeHee 99,95 % uMpKOHUA.

Kpemuus nsyokucs no 'OCT 9428-73.

CraHapTHBIH pacTBOp MONMOOEHa, comepxawmii 1 mr/cm® monubpeHa:
U,] r merannuyeckoro MonubaeHa MOMELIAIT B KOHHYECKVI0O KOJIGY BMECTHU-
mocTelo 250 ¢cM’ M pactsopsitoT npH cnaBom HarpeBanum (oxono 200°C) B
20 cM’ mepeKHCH BOAOPONA, HAKPHIB KOJNOY CTEKISHHOM KOHHYECKON BOPOH-
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ko#. Iloce NONMHOro pacTBOpPEeHNA HaBECKU N06ABIAKT OCTOPOXKHO, IO KaIlIfAM,
2 cM® pacTBOpa aMMMaKa ¥ CHOBa HarpepaloT 710 oGecuBeuBaHusa pacTBopa. Ilo-
NYYEHHBIH PACTBOP OXNAXHAIT, MEPEBOAAT B MEPHYI0 KOIOY BMECTHMOCTHIO
100 cM?, mOBODAT 4O METKH BOIOH, NIEPEMELINBAIOT.

CraHmapTHBIH pacTBOp Bonbdpama, cogepxaumit 5 mr/cm® Bonbgpama:
05T Merannmecxoro BOJIb¢pamMa [IOMEHIAIOT B KOHHYECKYI0O KOJIDYy BMECTH-
mMocThio 250 cM® ¥ pacTBOPAOT npu crnabom Har peBaHHH (oxono 200°C) B
30 cm® mepexucn BOOOpOnA, HAKPHIB KONOY CTEK/IAHHOW KOHHYECKOR BOPOH-
koi1, Iloce NONMHOro pacTBOpeHUA HABECKHU J06aBIAIT OCTOPOXHO, 10 KAIUIAM,
4 ¢cM® pacTBOpa aMMMAKa ¥ CHOBa HAr peBaloT 10 obeclBewBaHuA pacTBopa. Ilo-
nyuemrmi‘i PacTBOp OXJIaXIAT, NEPEBONAT B MEPHYIO K0JIDY BMeCTMMOCTDIO
100 cm?, moBOOAT IO METKH BOMOH, TepeMELIHBAIOT.

Craﬂnapwbm PACTBOp LMPKOHHMA, comepxaumi 0,5 mr/cm’ L[HpKOHHH
0,05 r MeTAIIIMIECKOrO MMPKOHUA MOMEILANT B CTaKaH BMECTHMOCTBIO 50 cm?
M PacTBOPAIOT NPH YMEPEHHOM Har peBaHMH (oxosio 300°C) B 6 cM’> KOHUEHTPH-
POBAHHOK CEpPHOM KMCIIOTHE ¢ 1 I' CEPHOKMCIIOIO aMMOHHA, HAKPBIB CTaKaH Ya-
COBBIM CTEKJIOM.

Ilocne monHoOro pacTBopeHus HaBeckM mobasnswT 0,5 cM® pacTBOpa nepe-
KHCH Bomopoaa, pa3fasisaiwr Bogod po 30 cMm3, nepeMelIMBaKT A0 MNONMHOro
PACTBOPEHHUA COJIeH; MOJIYYEHHBIH PAcTBOP OXJIAXKIAIOT, HEPEBOOAT B MEPHYIO
kon6y sMecrumocTsio 100 cm?, noBOIAT A0 METKH BOMOH, IIEPEMEILMBAIOT.

CraHpmapTHBI pacTBOp TaHTana, copepxaumit 0,5 mr/cm® tantana: 0,061 r
NATHOKHMCH TAHTAJ1a MIOMEUIAIOT B KBAPIEBbIA TUTeNlb BMECTUMOCTBIO 50 cM, [10-
GasnsroTr 2 r MEpocynbdaTa Kaaus, HecKoiasKo kanesns(okosno 0,5 ¢M®) xoH-
HEHTPHPOBAHHOH cepﬂoﬁ KHCIIOTbI ¥ CIVIaBAAIOT B MYQEeNsHOH NeYH NpH TeMIle-
parype 900—-950°C. Ecnu crmannenne MPOUCXOOUT HEMOJIHOCThIO, TO IUI4B
OXJIAXKOAOT, M06GABIAT | CM’ CEpHON KHCIIOTHI ¥ BHOBD CIUIABJIAIT JO MONY-
YEeHMA XUMAKOro Npo3pavHoro ruiasa. [Inap oxjaxianotr M pacTBOPAIOT NPH Ha-
rpeBaHny B 15—-20 cM> pacTBOpA 111aBEIEBOKHCIIOrO aMMOHMSA;, TIEPEBONAT Pact-
BOp B MepHy10 K06y BMecTdMocThio 100 cM®; 1OBOOAT IO METKH BOOH.

3. HPOBEAEHHUE AHAJIH3A

31.llpurorosnenune o6pasuoB cpaBHeHunsa (OC)

B uiecTs kBaplieBbIX TUrfied BBOOAT M3 MHUKpOOIOpEeTKM NOCNEOOBaTEIbHO
pa3yiHyHble 00BEMBI CTAHOAPTHBIX PACTBOPOB UMPKOHUA, MOJIMOOEeHa, BOnbdpa-
Ma ¥ TaHTana (Tabsi. 1) U OCTOpPOXKHO yrapuBawT (He DONYycKas pa3OphI3ryuBa-
nus!) mo obrema 0,3-0,5 cm°. Ilpn macce anemeHTOB B 06pa3iax CpaBHEHHS
Gonee 10 Mr gonyckaerca BBeReHHe HaBeCKH Metasnna (1abn. 1).

3aTeM BBOOAT B THUIJIH pa3jiMuHbIE [0 MAacce HABECKH HHMOOGMA — OCHOBBI
crasa (tabn. 1), po6Gapnsior 10 r NHPOCEPHOKMUCIOrO Kajlus, HeCKOIbKO Ka-
nenb KOHUSHTPUMPOBAHHOHU CEPHOM KHCJIOTHI, NMOMELIAIOT THITIM B MYy(desbHY10
3NEKTPONeys U MPOBOAAT CIiaBieHue npu temneparype 750—800°C mo nosyuye-
HHA TIpO3PayHoro Masa.



OGo3HaueHHe
oBpa3ua

O61veM cCTARDAPTHOYO PacCIBO-

pa onpenemmoro 3JTeMENTA,

Macca a3nzemMenTa B oﬁpasne CPABHOHHA,

Tabnunmoma 1

PacuerTHOC 3HAYUCHMHE MACCOBRIX NONCH,
Onp e eNnAeMbIX xoummmn CInapsa
s o6pa3ne cpanuenns, %

CpaBHeHRus
ﬂn-ﬂﬂﬂﬂﬂﬂﬂ | w

OC1
OC 2
OC3
OC4
OCS§
OoCé6

10,0
5,0
25,0
71,3
2,0
15,0

10,0
30,0
5,0
25,0
2,5
17,5

8,0
12,0
10,0

2,0
6,0

15,0
4,0
6,0
10,0
1,5
5,0

12,5
3,75
1,0

7,5

10,0
30,0
5,0
25,0
2,5
17,5

40,0
60,0
50,0
10,0
30,0

2,0
3,0
5,0
0,75
2,5

457,5
420,5
419,5
416,25
485,75
442,5

0,5
2,5
0,75
0,2
1,5

6.0
1,0
5,0
0,5
3,5

1,5
8.0 0.4
1201 0,6
10,0 1,0
2,0 1 0,15
6,0 0,5

91,5
85,1
83,9

83,25
97,15
88,5

b D L8—-ST'8LTST LOOU
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Turens oxna)xaT 40 KOMHATHOR TeMIIEpaTyphl, IUIaB BhIOUBAIOT U3 TUITIA,
Opo6GAT M M3MENBYaloT Ha 3JIEKTPOMEXaHHUYECKOM CMECHTee 10 AvamMeTpa vac-
rdy 71 MxM (Bpemsa u3MenpueHMs ~ 1 muH). llepen u3MenbueHHEM Kamepy
CMECHTENA TPOTHPAIOT BATHBIM TaMIIOHOM, CMOUCHHBIM CHUPIOM. Pacxon Ba-
Thl — 2 T ¥ CIIMpTa — | CM° Ha OJHY ONepaluIo.

[Ipouenypy HpHroTroBneHUs OOpa3sloB CpaBHEHUA NPOBOOAT HE MEHEE
IByX pa3, NOoJay4asA TakHM o00pa3oM He MeHee OBYX HE3aBHCHMO MpPUTOTOBJICH-
HbIX OOpa3LiOB CpaBHEHMA KaXKAOro M3 LIECTH COCTABOB, yKa3aHHBIX B Talm. 1.

32.lIpuroTtoBneHne H3nNnyuaTeneun U3 oO6pa3nos
CpPaBHEeHHUHA

[IpumepHO 4—5 r GOPHOW KHCNOTHI 3aChINaloT B Ipecc-popMy M IpeccyroT
npu ycuwnuu 10—-20 kH (1-2 1¢), 3aTeM IyaHCOH IIpecC-pOPMBI H3BJIEKAIOT, Ha-
CHINAIOT Ha CHPecCOBAaHHYI0 MOMJIONKKY U3 GopHO# kucnorsl He menee 6 r OC u
npeccyrot nipu ycwind 100 kH (10 tc) . JonyckaeTcs npeccoBaTh U3JTyYaTeny U3
OC 6e3 nomnoxku. Ina sroro He meHee 8 r OC 3acemnarT B npecc-popmy U
npeccyotr usnyyarens npu ycunuu 100 kH (10 1c) . U3nyvarenu u3 OC, cripecco-
BaHHbIe Ge3 NMOMIOKKH, HONYCKaeTCs UCTIONb30BaTh B3aMeH u3nyuaresnen us OC,
CIIpeCCOBAHHBIX HAa MOJIOXKKE.

[lepen npeccoBanueM Kaxmoro NOCjeoyIOEro M3jyvyarens AeTaM NpeCC-
¢opMBI POTHPaAIOT BarHBIM TaMIIOHOM, CMOUYEHHBIM CNIMPTOM. Pacxon Bartel —
2 r v coupta 1 cM® Ha opHY onepaumio,

Maccy Marepuarna DOJIOKKH U H3MENbYEHHOT O T1aBa IpoOk! 1)1 MTPHIOTOB-
MEHUA Ta6/IeTOK H3JIyudareliedi B3BELUMBAOT C norpemmocTeo He Gonee 0,5 T.

33.[lpyroToBneHHe H3NIyyYaTelnen H3 pelepHBIX H
MPpOBEPOYHHX 0OpPa3uOB

Foropar opuH penepHsd oGpasen (PO) Ha crexnoo6pa3ywilued OCHOBE
(nByOoKMCH KpeMHMA M TeTpaGopara nuruaA) : 25 r rerpabopara IUTHA, 3 T ABY-
OKMCH KPEeMHHs, 2 I NATHOKUCH HHOOUA, | T TpeXOKHCH Boslbdpama, 0,4 T Tpex-
OKUCH Monubpena, 0,1 r nsyoxkucu mupkoHus, 0,2 r NATHOKHCH TaHTAJIa TOMe-
1ialoT B TUIATHHOBBIA THUreJIb U CIUIABJIAIOT B My ¢e/IbHOH neud NMpH TEMNEPAType
1000—1050°C B reuenme 30—40 muu. ITocne crulaBneHUA CONEPNMMOE TULIIA
NepetMBalOT B M3JIOKHHLY H3 JIOpaTIOMHHHA, OXJIaXIAI0T Ha BO3OYXe [0 KOM-
HAaTHOH TeMIEPATyPbl, H3BJIEKAIOT U3 U3JTIOXHUILI ¥ MAPKHPYIOT.

['oToBAT OBa MpoBepouHbIX 0Gpa3ua: N° 1 u N° 2, B KayecTBe pOBEPOYHBIX
06pa3u0B UCMONIBL3YIOT NPOOLI CIJIABOB, B KOTOPBIX COAEPXaHHUA ONPeaeIAeMbIX
3MEMEHTOB HAXOAATCHK B YKa3aHHLIX B TaGn. 2 uHTEpBRasnax.

TaGnuua 2

Homep
MpOBepoOu- Maccosan nona | Maccomaa gona | Maccopad nons | MaccoBaa nonsa
Horo oGpa3- UHUPKOHUA, % Monubnena, % sonsdppama, % TauTana, %
na
1 0,2-0,4
2 1.1-14
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H3nyuareny U3 NpoBepOUHBIX OOpa3loB rOoTOBAT TAaK Xe, KaK H U3JIYYaTeIH
13 06pasLoB cpaBHEHUA (CM. II. 3.2) mocine NONyYeHUs MUPOCYAbPAaTHOTO MIaBa
no 1. 3.1.

W3nyuatenu u3 penepHOro obpasua ¥ NpoBepOUYHbIX O0Opa3uoB UPH OTCYTCT-
BUM MeXaHMYeCKHX MOBpeXIEeHUA (LapanuH, BEIGOHH M T. I1.) CUMTAIOT TOOHBIMH
N0 Tex Mop, MOKa NOrpemHoCTh, CBA3aHHAA ¢ UX HEOOHOPOIHOCThIO, He MpPEBbI-
1aeT CyMMY OCHOBHOM allllapaTypHOHW M TEOPETHYECKOH CTATUCTHYECKOH IIO-
rpeliHocTen 6ostee yem B 1,3 pasa.

KonnuecTBEHHYI0 OLICHKY NOTPEUHOCTH, CBA3AHHON C HEOXHOPOOHOCThIO 00-
pasua, IIpOBOIAT 110 OTPACTIeBON JOKYMEHTALIMH.

34.lloproroBska npubopa kK pabore

[MogroroBky npubopa ¢ ynpasiaswwed IBM k paborte 1 axcmnyartauuo ocy-
INECTBIIAT COrJIACHO MHCTPYKIMH I10 3KCIUTYaTalHH ¥ O6CIyXuBaHHIO. PexxaiMm
paboTsl peHTICHOBCKOH TpyOKH — 40 kB, 50 MA.

35. ' pagyuposka npubopa

[Ipy rpagyHpoBKe KCIOSIb3YIOT OOUH M3JIy4aTelib, IMPHIrOTOBJICHHBIY M3 pe-
nepHoro oOpasla, H MO OJHOMY HU3JIyYaTelio, IPHIOTOBJICHHOMY M3 KaXKIOro
OC. Kaxgpiit u3nyvyarenb NOMEUIAIOT B KIWBETY (MpeaBapHUTENIbHO MPOTEPTYIO Ba-
TOH, CMOYEHHOH B crMpre M3 pacuera 1 r Batel u 0,5 cM® crimpra), 3aTeM Kio-
BEThl ¢ M3NTyUaTeNsAMU MOCNEAOBATENIBHO 3arpyXA0T B peHTIeHOBCKHH CNEKTPO-
METP.

A3mepeHre KaXKOoro HU3Jyvyaresds NMpPOU3BONAT OIUH pa3 NMpH IKCNO3HUKM
100 c¢. OtcueThl MHTEHCHBHOCTH aBTOMAaTHYECKH BBIBOOATCA Ha Ile4araioiuee
YCTPOHCTBO U B llamATs IBM.

[panyupoBky npou3BogaT ¢ nomoiupio IBM M coorBercrBywiuero mnpo-
rpaMMHOro komriekca. CornacHo HHCTPYKIMHM 110 3KCIUTyaTauyy Por paMMHO-
ro KOMIUIEKCAa HaXxOoOAT KO3(pPHUUMEHTb pPerpecCHMOHHBIX ypaBHeHUM. IIns 3To-
ro B namarbs IBM BBOAAT rpanyMpoBouHyo MHPOpMaLHMIO: MONTYyYeHHbIE, KaK
YKa3aHO BbIILE B I1. 3.5, OTCYETHI HHTEHCUBHOCTEN aHANIMTHUYECKUX JIMHUHE ANA pe-
mepHOro obpasua U oBGpa3suoB CpaBHEHHA, 3HAYCHUA COLEPXAHHUA JIEMEHTOB B
OC1—-0C6 u3 TaGn. 1 ¥ BUA ypaBHEHHA MHOXECTBEHHOM perpeccuy A1 Kaxio-
IO ONpeacnaeMOro 3IeMEHTa, IpHBEJEeHHBIN HHXKE

N.
Ci =ao; ta — ,
Nio
roe C; — onpemensaeMas MaccoBas oond (B MPOUEHTAX) UMPKOHUS, MONUOIEHa,
BOJIbppamMa UK TAHTANA;
dg; — KO3P(PHUUHEHTH! perpeCCHOHHBIX yPaBHEHUH,;

Ni pp — OTCYET MHTEHCHBHOCTH — YMCJIO 33PETMCTPHPOBAHHBIX 33 YCTaHOBIIEH-
HOe BpeMsA 3KCIMO3HULUUH UMIYIIbCOB, XapaKTepU3YKILEe HHTEHCUBHOCTD
aHAJIMTUYECKOH JIMHUHM UMPKOHUA, MONUOaEHA, BONbdpamMa, TaHTana, co-
OTBETCTBEHHO, U3MEPEHHOE [UIA M3NyyaTesif, MPUrOTOBJIEHHOrO U3 Ha-
BECKH aHAJTH3HPYEeMOH 1npoObl UK HaBECKHU MPOBEPOYHOro oBpa3ua:

N;,p — TO Xe, OJIA U3TTyuaTelNs, IPUrOTOBJIEHHOr O U3 HaBECKHM penepHoro obpas-

Ha.
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[Tocne oxoHvyaHnsa rpanyupoBku IBM meuataeT 3HayeHHA K02PPHLMEHTOB
rpaayupOBOYHBIX YpaBHEHHH.

I'papynpoBky npu6opa no obpasuam cpaBHeruss OC1—-0OC6 mposogar ¢
LEeNTbI0 YTOUHEHHA KO3(hPUIMEHTOB I'palyMpPOBOYHBIX YpaBHEeHHH 1 pa3 B MecAll.

36.lfoagrotoBka nNnpo0® K aHanuay

Hasecxy aHanmusupyemont nmpobsr Maccor 0,5 r noMeuaioT B KBapleBbi TH-
remnp, gobasnAoT 10 r MUPOCEpHOKHCNOro Kalus, HECKOJIbKO Kalellh KOHUEHT-
PUPOBAHHOH CEPHOHM KMCIOTHI, MOMELIAIOT TUrenh B MyQenbHYH 3J/IEKTpoleyb
M NpOBOJAT CIUIaBJIeHHe IpH Temmeparype 750—800°C mo monyuyeHHs Mpo3pay-
HOro mnapa. Turens OxnaxaawT OO KOMHAaTHOH TeMIIepaTyphl, IUIaB BHIOUBAIOT
U3 TUITIA, B3BELIMBAIOT, ROOABIAIT MHPOCEPHOKHUC/IBIA Kanuu a0 061eH MacChl
10,5 r, ApoOAT U U3MENBUANOT OO AHaMeETpa YyacTHI ~ 71 MKM (BpeMs H3MeJib-
YeHU N Ha MeXaHMYECKOM CMECHTelle — 1 MUH).

37.ArTecrangud H3NyyaTeneHd NpoOBEepoOYHBIX 00Opaas-
L0 B

M3nyuarenu penepHoro # IpOBEpPOYHOro OOpa3liOB MOMELIAIOT B KIOBETHI.
KioBeTb! ¢ H3NyyaTensaMH 3arpyXawT B CIEKTPOMETP U NPOBOIAT H3MEPEHHSA CO-
[JIACHO MHCTPYKIUMHU 110 3KCIUTyaTauMy ¥ o0cyxxuBaHuio. PaccunrsiBaior Ha JBM
COHIEpXaHUA ONpedenAeMbIX 3JIEMEHTOB, COOTBETCTBYIOIME U3MEPEHHbIM HH-
TEHCHMBHOCTAM JIMHMH, IJIS H3/Iy4YarTened NpoBepouHbIX o6pa3uoB N° 1 m 2.
IlonpoGHo nponenypa usMepeHus W o6paboTka pe3yNbTaTOB aHANIM3a OMMCaHa
HIHXKe B pa3m. 4 1 1. 5.1, 3HaueHUA MacCCOBBIX [IOJIeH ONpeaeNnAeMbIX 3JIEMEHTOB
(B mpoleHTax) , MPUCBaHBaeMble M3ITYYarTelIAM NpOBEpOUHBIX 06pa3LoB N° 1 u 2,
HaxoaAT MHOTOKPATHBIM aHamu3oM (n 2 20).

4. [TIPOBEJEHHE AHAIJIM3A

M3 xaxmoi npoGpl roTOBAT ABa U3nyuatens. s IpUroroBlIeHHsA OQHOTO
M3JTy4aTens HaBeCKy H3MEJIBUCHHOTO IUIaBA MAacCcOd He MeHee 6 I' 3aChINaloT B
npecc-popMy M npeccyror H3nyuarens npu ycunuu 10 1c. Usnyuaresm npeccyior
Ha ITO/IJIOXKKe U3 GOpPHOH KHCIIOThI MJIM APYyroro aHaJlOrMYHOro CBA3YIOLLIEro Ma-
TepHaJia, KaK yKa3aHo B 1. 3.2.

N3nyuatenu, cnpeccopaHHble W3 aHANMM3HpYeMBIX Npo6, IOMEILRIOT B KioBe-
Tbl, IpEABapUTEJIBHO MPOTEPThIE BATOH, CMOYEHHOH B ciupTe (M3 pacyera 1 r Ba-
ol ¥ 0,5 cM’ criMpra). B TakKe e KIOBEThI OMEIUAI0T OOHH H3/TyYaTellb, H3rO-
TOBIEHHBbIX U3 penepHoro obpasua, ¥ oBa U3Jyyarens, U3rOTOBJICHHBIX U3 IPOBE-
pouHoro o6pa3ua N° 1 unu N° 2 (B 3aBHCHMOCTH OT COCTaBa CILJIaBa) .

KioBersl ¢ M3myyaTeiAMH IOCJIEAOBATENIBHO 3arpy>XalT B CHEKTPOMETD M
NPOBOMOAT U3MEPEHUA COrJIACHO HHCTPYKLUHH M0 3KCIUTYaTauyy 4 06CITy XiBaHHIO
npubopa.

Ilepen HayasioM M3MepeHHH NPOH3BOLAT H3MEPEHHE HHTEHCUBHOCTH aHaH-
THYECKHX JIMHHH BCEX ONpENENAeMBIX 2JIEMEHTOB [J1 U3JlyyaTesid U3 PenepHOro
obpasua. [Ipy 3TOM NpOU3BOAAT NBa H3MEPEHHA HHTEHCHBHOCTH KX Oi aHaJIM-
THYCCKOH NUHMM [JIA OJHOrO U3JyuaTens ¢ 3kcnosuuyen no 100 ¢; ux pe3ynbra-
Thl YCPeHAKT H Jajiee MOCTYNAT, KaK YKa3aHo B 1., 5.2.
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[Ipu ymoBieTrBopeHHu TpeGOBaHHMM 1. 5.2 IPOU3BOOAT H3MEPEHHA HHTCHCHB-
HOCTH aHaJIMTUUYECKMX JIMHUM ONpefieNifeMbIX 3JIEMEHTOB 1A OCTaJIbHBIX M3/Tyya-
teneil. UsMepeHnsa BRINOIHAIOT B ABTOMAaTHYECKOM HIIM B ABTOHOMHOM peXUMe.

[Ipn 3TOM [J17 KaXKOOI0 M3JTydyaTesda U3MEPEHHEe UHTEHCHBHOCTY aHaIMTHYeC-
KHX JIMHMA BCeX OMNpeeriaeMbIX AIeMEHTOB IIPOU3BOAT npu sxcnosunuu 100 c.

5. ObPABOTKA PE3YJIBTATOB

5.1. O6paborky MHPOPMAIUK NPOBOAAT Ha NEKTPOHHOHN BhIYUCITUTEIIBHOH
MallliHe, HCIIOJIb3YA COOTBETCTBYIOILMM NPOrpaMMHbIi KoMiuieke. s aToro B
nmamath DBM BBOOAT rpagyMpoBOYHYH HHGOpMalHMio (BHI perpecCHOHHBIX
YPaBHEHHUH M1 KaXAOro OIpenesfeMOro 3IeMeHTa H YUCIIeHHbIe 3HayeHUs KO-
3¢ OUIMEHTOB 3THX YpaBHEHHH) INpH paboTe B aBTOMAaTHYECKOM PEXMME HIIH
IpalyHpOBOUHYI0 UH(POPMAUHIO, OTCYSTHI UHTEHCUBHOCTEN JIMHUM OT pellepHOro,
aHATU3HPYEMBIX M IIPOBEPOYHBIX 00pa3snoB (Ha nepdornente) npu pabore B aB-
TOHOMHOM pexume. [locne okonvyanusa pabornl IBM mnevaraet Ha OnaHkKe pe3yilb-
TaThl NAPAJIJIESILHBIX OIIpelieicHUd, NOJIYUeHHbIe O NEepBOr0 K BTOPOroO U3JIY-
yarese aHAIM3UPYEMBbIX U NPOBEPOUHBIX 06pasLioB.

KoHTponb cTabUIIBHOCTH YCIIOBHI aHAIH3a IO COACPIKAHUAM ONpeNesIAeMbIX
3JIEMEHTOB B IIPOBEPOYHOM 0Opasiie MpOBONAT, KaK YKa3aHO B I1. 5.3 HacTosALle-
ro cranmapra. llpu yoosiersoperHun TpeGOBaHuy 11. 5.3 HAXOOAT U COHOCTABIIA-
I0T OpYyr ¢ OpYyroM HEPBBIM M BTOPOM Pe3yJbTATHI NapajieJibHbIX ONpeielIeHuH
COIEPKAHMA KaXKIOro 3JIeMEHI2, KaK yKa3aHo B IL. 5.4, IIpu yooBneTBOpeHHH
TpeGOBaHUK N, 5.4 HAXOOAT IJIA KaXNOro OIpeaensieMoro 3jeMeHTa pe3ysibTar
aHaJTN3a.

S52.KoHTpons CTAaOHMABHOCTH palboThl annnapaTypsl
MO HHTEHCHBHOCTAM JNMHHUU ONpegensaseMBbIX 3eMEH-
TOB OT penepHoro obpasua

KOHTpOMb cTaGUIBHOCTH pabOoThI ANNapaTypsl N0 MHTEHCUBHOCTAM aHATUTH-
YECKHUX JIMHUHM OIpeHesIACMbIX 3JIEMEHTOB OT PEenepHorc ofpasla BhIIOIHAIT
JJIS Y4YeTa annaparypHoOro apenda, UCIIONb3Yst U3JIY4YaTellh, IIpUrOTOBJICHHBIA CO-
rinacHo M. 3.3. KOoHTposs BBIIONHAIOT COIJIACHO HHCTPYKIMH 1O 3KCIUTYATALMK
CHEKTpOMETPA.

3. KoHTpoOons CTabUNBHOCTHY YyCHOBHMHE aHaANM3a UO
COOoEepXaHMAM onNpengenseMb X 3I6EMEHTOB B IIpOBe-
pouHoM obOpasue

5.3.1. KoHTposb cTaOHIIBHOCTH YCIIOBUM aHAIM32 10 COHEPXKAHUAM OmNperne-
JIAEMBIX 3JIEMEHTOB BedyT HO NMpoBepouHoMy 06pasuy N° 1 u 2 B 3aBHCHMOCTH
OT COIlepXKaHUsl OIpenesIAeMbIX IJIEMEHTOB B IIpobe. ITOT KOHTPOJNb MPOBOIAT
NpH aHanuse KaxaoH npobul (Mnu rpynmsl nNpob) npopyxkuuu. Ipu atom uc-
[OJIL3YIOT [BAa H3JIY4YaTesisi COOTBETCIBYWOLIECTO NPOBEPOYHOro obpasiia, IpHro-
TOBJIEHHOTO 110 11, 3.3.

5.3.2. 3a mepBBIH U3 ABYX PE3yNIbTAaTOR NAPAUIEIbHBIX ONpeae/IeHIH KaXXI0-
ro ¥3 3JIEMEHTOB B IPOBEPOYHOM O0pa3le NPHUHIMAKT MacCOBYIO JIONII0 COOTBET-
CIBYWOILETO 3JieMeHTa (B %), HAHOCHHYIO 1714 NIePBOTO U3JyyaTells, a 33 BTOPOii
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pe3ynbTaT NPUHKUMAKT MACCOBYIO JOJI0 TOIO e 3JIeMEHTa, HAaMIEeHHYIO OIS BTO-
pOro H3nyuyaTens, NPpUrOTOBJIEHHOrO M3 TOTO Xe IPOBepOYHOro obpasua. Pas-
HOCTh ABYX PE3YJIbTATOB NapajlyIeNIbHBIX ONpenereHud ¢ JOBEPUTEIIbHON BEPOAT-
HOCTBIO p = (0,95 He HONMKHA NMpeBBILIATE 3HAYECHHH JONYCKaeMOI'0 pacX0oXXICHUS
OBYX pe3yJIbTaTOB NapaJUleNIbHBIX OMNpeneneHuit (dy), NpuBeQeHHbIX B Tabn. 3.

Tabnuua 3

IHonycxaeMbie pacx 0x- Jonyckxaemsie pac-
OnpemnengeMbI MaccoBasn OEeHHA OBYX pe3yabTaToB XOXOECHUA OABYX
JIeMEHT nonga, % ap AJUIEJILHBIX OIp efie- pPe3yJIhTATOB aHAITH-
nenutt d_. % 3ad, , %
upxonui 0,20 0,02 0,03
1,00 0,07 0,1
2,50 0,13 0,2
MonuGaeH 0,50 0,04 0,06
3,0 0,2 0,3
6,00 0,35 0,5
Bonsgpam 0,15 0,25
0,35 0,8
0,7 1,1
TauTan 0,15 0,02 0,03
0,70 0,05 0,08
1,50 0,1 0,15

5.3.3. Ecnu pacXoXOeHUA MeXAy pe3ynbTaTaMH IlapannesibHeIX OIpeaerne-
HHH He NpeBbIUAIT BETHYMH, YKa3aHHBIX B TaGn. 3, TO BENMMCIAKT pe3y/IBTAT
aHaJIM3a — CpeldHee apHPMETHUECKOe IIEpBOro ¥ BTOPOIO pe3yJIbTaTa Napaiesns-
HBIX OMNpeleNeHHH NAaHHOro 3IeMeHTa B IIPOBEpPOYHOM oOpa3ue. PasHoCTh Hal-
ICHHOTO Pe3yNbTaTa aHANIM3a NMPOBEPOYHOro 06pa3ua U NPUHATOrO CONEePKAHUA
AaHHOT'O 3JIEMEHTa B NpPOBEepOYHOM 0Opa3slie C JOBEpHTESIbHOW BEpPOATHOCTBI
p = 0,95 He NOMKHA NpeBbILATh MO aGCONIOTHON BEIUUMHE 3HAYEHHA, paBHOIO
0,7d, , rna d; — nonyckaeMoe pacxoxIeHHe pe3ynsTaToB aHAIM3a [JIA JaHHOTO
YPOBHSA COIePXKaHUA, B3ATQE MO TaON. 3.

5.3.4. Ecn¥ pacxoXOeHUs MexXOy pe3yJIbTaTaMH MNapaleibHbIX ONpenere-
HHH NpeBBILLUAIOT AONMyCKaemsple 3HayeHMA (1abn. 3), TO aHanM3 rpymmsr npob
M NPOBEpOYHOro obpasua NMOBTOPAIOT HIIK BHIACHAIT U YCTpaHAIOT NPUYMHEI He-
YAOBNETBOPUTEIIBHOrO aHAITH3A.

J4.llonyyeHne pe3ynpTaTOB NapajleNbHBIX OIpe-
NENeHUH U pe3ynbTarTa aHAallHU3a
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S4.1. Ilpu yposnersopeHn TpeOOBAHUMN, YCTAHOBISHHBIX B I.I1. 5.2 1 5.3,
33 IepBbIH U3 OBYX pe3y/bTaTOB Mapaniie/IbHbIX ONPEACICHUH KaXaoro M3 aje-
MEHTOB B IIpobe NMPUHUMAIOT ero MacCOBYI0 NONI0, HAHACHHYIO 1A NIEPBOTO H3-
Jy4aTtesif, a 3a BTOPOH — MacCOBYIO JOJK0, HAUACHHYIO [JIZ BTOPOro U3JIVYyaTens,
NIPHUTrOTOBJIEHHOT O U3 TOM e NpoObi.

Pa3HoCTh OOJIbILErO H MEHBIEro H3 ITHX [IBYX PE3YNbTATOB NapaNnnenbHbIX
OlIpedcsieHHH ¢ JOBEPUTENbHOH BEpOATHOCTHIO p = 0,95 He HOJ/KHA HpeBbILIATh
3HAYeHHH HOOIYCKaeMOI'0 pacXOXIEHHA NBYX pe3ylbTaTOB NMapaUIeJIbHBIX Ofpe-
neneuunn (dy), IpuBeneHHBIX B Tab. 3.

5.4.2. Ecinu pacxoxnmeHusa OBYX pe3ybTaTOB NapaUlesIbHbIX OmpemnesieHHH
MpeBhIIIAl0T 3HAaYCHHUA, YKa3aHHbIE B Ta0I1. 3, TO MpOBEPSIOT KAYECTBO NOATOTOB-
KH H3J1y4aresied U3 NpoOsl H NOBTOPSAIOT ONPEEIIeHHA.

5.4.3. PasHOCTb ABYX pe3ynbTaTOB AHAJIM3a C JOBEPUTEIIbBHOH BEPOATHOCTbIO
p = 0,95 He nomkHa npeppnuaTh 3HaYeHHH HOMYCKAaeMBIX pacXOXKHeHHH (d,) ,
IpUBEOCHHLIX B Talm. 3.
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