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Hacrosmas MeTo/mka MoBEepKH PacIpOCTpaHseTcss Ha AU(PAKTOMETPE! PeHTTeHOBCKHE
Equinox (monemu Equinox 100 u Equinox 1000) u ycTaHaBiMBaeT METO/BI M CpPENCTBA HX
MEPBUYHON MOBEPKH JI0 BBOJA B 3KCILTyaTallHIO H NIOCIIE PEMOHTA M NEPHOAMYECKOM TOBEPKH B

Iponecce SKCIIyaTalyuH.

1. OIIEPALIMH INOBEPKH
Tabnuna 1 — Onepanuu noBepku

Home IIpoBeneHue onepanyn IpH MOBEPK
HaumenoBanue onepannn p JEREHHE Ll P .,e
MyHKTa TIEPBUYHON TIEPHOHYECKOH
IToaroroBka K moBepke 5 Ja Ja
Buemnwnii ocMoTp H onpoboBaHue 6.1 Jla Ja
IIpoBepka coorBercTBHs I10 6.2 Ha Ja
Omnpenenenyie METPOIIOTHYECKHX
i 1P 6.3 Ila Ila
XapaKTEePHCTHK

Jns monenu Equinox 1000, ncnonnerue 2, BO3MOXKHA MOBEPKA HA MEHBINEM YHCIIE
JUAana3oHOB H3MEpPEHHH (Ha OJHOM M3 JBYX JHANa30HOB H3MepeHuH yriioB audpakiuuu 26).

2. CPEJACTBA IIOBEPKH

Tabmuua 2 — Cpencrea nosepku

Ne Homep |HammenoBanue, Tum, mapka stanonsoro |Homep 'CO, I'OCT, TV wiu ocHOBHbIE
I/N | MyHKTa |CpeaCTBa M3MEPEHHH WK TEXHUYECKHE U (WIH) METPOJIOTHYECKHE
MII BCIIOMOTaTe/IbHOIO CPE/ICTBA OBEPKH. XapaKTepHCTHKH
CranaptHeii oOpasen 1udpaKIIHOHHBIX
L. 6.3 CBOMCTB KPHCTA/LTHYECKOH PEIIeTKH I'CO 10440-2014 (SRM 1976b)
(oKcuz amoOMUHUS)
Tepmorarpouery suesTponEs (HE600 Jlnana3oH U3MEpeHHH OTH. BIAXKHOCTH OT
. 10 mo 100 %; abcn. morpentHocTs He
2. 4.1 s R VDAL B bonee 3,0 % JInanazon u3mepeHHiH
STARCY Pne Sy I PeeEpRSION: O temneparypsl ot +10 10 +40 °C; aben.
no OEHN) 5
norpemnocts He 6onee 0,5 "C.
TV 25.04-1799-75 (3aperucTpupoBaH Mo
3. 4.1 bapometp-aneponn M-110 Ne3745-73 B ®enepanbHOM
uHpopmannonHoM douze no OEN)

Jlonyckaercs mnpHMeHeHHe

AHaJIOTHYHBIX CpPEICTB IIOBEPKH,

obecneunBarOIIUX

ONpE/IEJIEHHE METPOJIOTHYECKHX XapaKTEPHCTHK MOBEpseMBIX AH(PAKTOMETPOB ¢ TpeOyemoii
TOYHOCTHIO. Bce cpenctBa wW3MepeHMH, HCNONB3yeMble [PH TNOBEPKE, JO/DKHBI HMETh
cBUzeTenbeTRa 0 noBepke, a 'CO - neficTByromue nacnopra.

3. TPEBOBAHMS K KBAJIM®UKALIUU ITOBEPUTEJIEHN

K mnpoBeneHMIO MOBEpKHM JONMYCKAalOTCs JIMIA, HMEKOINME TeXHHYeckoe oOpa3oBaHue,

H3YYHBIIHE METOJHKY MOBEPKH H HMEKOIIHE YIOCTOBEPEHHE ITOBEPHTEIIA.

Jina cHATHA [OaHHBIX OpPH TNOBEPKE [ONMYCKAaeTCs y4YacTHE CEpBHC-HHKECHEpa (PHPMBI-

M3rOTOBHUTENS WM €r0 aBTOPU30BAHHOIO IPEACTABHTENS HJIM ONEpaTopa, 00CIyKHBAKOLIEro
JudpakToMeTp (1O KOHTPOJIEM TIOBEPHUTENS).

4. YCJI0BHUs ITIOBEPKH
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IIpu npoBeicHHUH NOBEPKH COOIIOAAIOT CAEAYIOHE YCIOBHS:

- TeMIIepaTypa oKpyxatomero Bo3ayxa ot 15 go 30 °°C;
- OTHOCHTEJIbHAS BIAXHOCTH BO3/yXa He Oonee 80 %;

5. MOATIOTOBKA K ITOBEPKE

5.1. Ilepen mpoBeaeHHEM NMOBEPKH JOJIKHBI OBITH BBINOJIHEHBI CIIEAYIOIIHE
NOArOTOBUTENbHBIE paboThI:

5.1.1 Ilporpers audpakromerp He MeHee 30 MHHYT.
5.1.2. OcnoBHble paboune mapameTpsl AH(PAKTOMETPAa AODKHBI OBITH YCTaHOBIEHBI B
coorBeTcTBHH Tabmmuueii 2. Ilopsiok yCTaHOBKH mapamMeTpOB NPHBEAEH B PYKOBOJCTBE 110

3KCILUTyaTalHH.

Tabmmna 2 — [NapameTps! audpakToMeTpa.

Equinox 100 Equinox 1000
HanpsbxeHne Ha peHTTeHOBCKO# TpyOKe 46 xB 30xB
Tok peHTreHoBcKoi TpyOKH 0,9 MA 30MA
JlaBnenue rasa B I€TEKTOpe, HE MEHee 580 kITa (5,8 6ap) 580 xIla (5.8 6ap)

6. IMPOBEJIEHUE INIOBEPKH
6.1. Bremunit ocMoTp H onpoOoBaHHe.

6.1.1. IIpn nmpoBeieHHH BHEIIHETO OCMOTPA IPOBEPSIOT:
- OTCYTCTBHE MEXaHHYECKHX MOBPEKICHHH KOpITyca;
-4ETKOCTh MAPKHPOBKH.

6.1.2. OmpobGoBanue (camoTecTHpoBaHHE NpuHOOpa) MPOBOAMTCS B ABTOMATHYECKOM
PEKHME I10CJI€ BKJIIOYEHHS MHTaHHA OCHOBHBIM BBIKIIOYaTeneM. B ciydae ycmemsoro
NPOXOKIACHHSA TECTHPOBAHHS HA MaHEH ynpasieHus npuoOopa 3aropaercsa kHonka «PowerOn».

Jlanee HeoOXOAMMO BKIIOYHTH CHCTEMY OXJakAeHHs (Toibko s audpakromerpoB Equinox
1000) u ynpasnstonmii KOMIIBIOTEP.

6.2. IlonTBepxaeHHE COOTBETCTBHS NPOrPaMMHOT0 00eCIeYeHHS.

6.2.1. Onpenenenne HoMepa BEPCHH BCTPOSHHOTO MIPOrPAMMHOrO 00€CTieueHus.

6.2.1.1. INocne BxmoveHus npubopa U YIPaBIAIOMEr0 KOMIBIOTEPA 3aMyCTHTh MOJY.Ib
yIIpaBJIEHHS TE€HEPAaTOPOM, IIEJIKHYB JIBA Pa3a Ha 3HAYKE Sewwis

6.2.1.2. Tlocne wuHuuManu3auuH cepBepHOH uacTH [IO0 W yCTAaHOBKH CBS3H C
KOHTPOJUIEPOM TOABHTCS OKHO:

Motions association:  Asymetiic
| Detectortype:  Cps120 |

Bepcus Bcrpoennoro I1O koHTponnepa aeTekTopa yKasaHa BO BTOPOH CTpOKe OKHa
(BbLAENIEHA IPAMOYTOJILHUKOM ). Bepeus Berpoennoro I10 nomxkna 6eith He Huxke Cps120.



6.2.2. Onpenenenne HoMepa BEPCHH aBTOHOMHOTO IIPOrPAMMHOTO 00ecIeYeHHs.

6.2.2.1. Jina onpenenenns Bepcuu moxayis AcqCps nepeiitn B karanor C:\Inel\Exe u
HIEJIKHYTh MPaBOd KHONKOH MbIIHK Ha (aiine AcqCps.exe. B OTKpbIBIIEMCS KOHTEKCTHOM MEHIO
BBIOpaTs NMyHKT Properties. B oTkpeiBIIeMcs okHe mepeiitn Ha Bkiaaky Details. Bepeus 110
yKa3aHa B CIIHCKE CBOMCTB (BblI€/IeHa KPACHBIM NIPSIMOYTOJBHHKOM ):

[ [~ AcqCps.exe Properties ﬁ1
|

1 General | Compatiity | Secumty | Detais  Previous Vermions

| ‘ Property Vaiue
‘ Description

[l | See 450 MB
Date modhed  27/05/2015 0935
Language Engish (Unted States)

\
\
ok J[ comce |
Bepcus moayns AcgCps J0/KHA GbITh He Hike 1.0.0.0. ’
6.2.2.2. Jlna onpenenenns BepcuH Momyns IMAD 3anmycTWTh IpOrpaMMHBIH MOJYJIb

=\

IMAD, 1Ba pa3sa e/IKHYB Ha COOTBETCTBYIOIIEM 3HauKe: e

Jlns BeIBOJA HOMEpa BEPCHH Ha JHMCIUICH MCIMOJB30BATh KOMAaHIY BEPXHEr0 MEHIO
Help/About. Bepcust Mmoayns IMAD nomxkHa 6bITh He Huxke 4.0.

6.3. Onpenenenne METPOJIOTHYECKHX XaPAKTEPHCTHK

6.3.1. [lepen BemMoNHEHHEM ONepalMii, ONHCAHHBIX B pa3aenax 6.3.2-6.3.3 audpaktomeTp
nporpesaroT He MeHee 30 MHHYT.

6.3.2. OnpeneneHne abCOMOTHOH NOrPEMIHOCTH AUPPAKTOMETPa NpPH H3MEPEHHH
YIJIOBBIX NOJIOKEHHH AU PAKIIHOHHBIX MAKCHMYMOB.

[IpoBepka abcomoTHOH  moOrpemHOCTH AMQpaKTOMETpa NpPH H3MEPEHHH YIJIOBBIX
NONOKEHHA M(PPAKIMOHHBIX MAaKCHMYMOB IPOBOJMTCS IyTEM HM3MEPEHHS MH(PPAKIMOHHBIX
JmHui (pednexcos) (104), (116) u (300).

6.3.2.1. YcTaHOBHTB cTaHAapTHBIH oOpaser; B aepxkarens obpasua (cM. Puc. 1) u 3akpbiTh
3alIMTHYIO IBEPh Kopnyca AudpakToMeTpa.



Pucynok 1 - VYcranoBka oOpasua s u3mepeHuii

6.3.2.2. BxmouuTh BBICOKOE HampsokeHHWe Ha jerektope (Puc.2), BKIIOYHTH
PEHTTEHOBCKHI I'€HepaTop ¢ NOMOIIbIO KHONKH Generator n Mapkepa X-Rays B NOSBHBLIEMCS
okHe (Puc. 3) H ycTaHOBUTH CleIyIolHe NapaMeTphl (Ul PEHTIEHOBCKOI TPYOKH ¢ MeHBIM
aHOJIOM; NIPH HMCIMOJIb30BAHHH PEHTTEHOBCKHX TPYOOK ¢ WHBIM MaTepHalOM aHOJa MapameTpbl
MCTOYHHKA YCTAHAB/IMBAIOTCS B COOTBETCTBHH ¢ PyKOBOJICTBOM M0 3KCILTyaTalluy).

|
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Pucynox 2 - Bkmouenne BBICOKOro HaNpsuKeHHs AeTEKTopa (OTMEYEHO CTPEIKOI)



|
|
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Pucynok 3 - BkimoueHne peHTreHOBCKOrO TeHepaTopa i yCTaHOBKA pexnMa paboTsl
MCTOYHHKA.

6.3.2.3. VcraHoBMTh Bpems peructpauun audppaxrorpammsl (Puc. 4) pasasm 600,0
CeKYH/I.

PucyHok 4 - YcTaHOBKa BpEMEHH PErHCTpAliH AM(pPaKTOrpaMMbl (OTMEYEHO CTPENIKOIA).

6.3.2.4. 3anyctute perucrpaiuio audpakTorpamMmbl. [10 3aBeplIeHMM peruCTpanuH
COXpaHHUTh pe3yibTat kHonko# «DAT» B ¢aiin GSO-1.dat.

6.3.2.5. [IlpoBectn ompenenenue rnonoxeHus peduekcos. Jlas 3TOro  OTKPHITH
noixydeHHelii ¢aiin ¢ nomomsio Gpynkunn FileOpen=>DAT File B okne IMAD. (Puc. 5).
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Pucynok 5 - Otkpertre ¢aiina GSO-1.dat.

ITocne otkpeiTHs ¢aiina BbIOpaTh BKIAAKY fitting W HaxaTh Ha KHONKy Peak Search.
Bribpannble pednexchl 0ToOpaszsTcs MapKkepaMH B BHJE JKENTHIX TPEYrOJbHHKOB. BriOparth
HEOTMEUYEHHBIE pedieKChl INeMYKOM YyKasaTelss Haj HMX BepIIMHAMH C OJHOBPEMEHHBIM
HaXkaTHEM KJIaBUIIH A, yOpaTh ommO0YHO ompezieleHHEIe pedIeKChl MEeTYKOM 10 MapKepam ¢

o;m,onﬁemmu HakaTHeM Kinasuinu Z (Puc. 6 =
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Pucynok 6 - PacctanoBka MapkepoB pedieKkcoB.

B ortkphbiBaromeMcs cnmcke cineBa oT KHonku Peak Fit BuiOpath myHKT Pseudo-voigt
Envelope, linear background. Haxars Ha xHOTIKY Peak Fit.

Ilo 3aBepmennH aHanM3a Ha JKpaHe OTOOpa3ATCs MapKephl MOJNOXKEHHs pedieKkcoB
(Puc. 7):
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Pucynok 7 - Mapkepsl nosoxeHus pedJiexcos

Jns coxpaneHus pe3y/bTaToB BBIOpaTh NMyHKT MeHI Print=>Fit data, B oTKpbIBIIEMCS
okHe (Puc. 8) HaxaTh KHOIKY Save u coXpaHuTh (aiin nojx HassauueM GSO--Fit.txt

Fitting resuls

A -
______________ kD¢ LE0 Hiany
Filenaze H:\Inel \G50-1 dat
Calibrazien - eal TChent
Tate : 0B/10/3016 10:85:43
Wavelsngzh = 1.78%8%0 resclutica 4096
Voltage 30.000 XV Curzent : 30.000 mA
Cozments
°
Kusbex of peaks : 23 Prefil : Pssude-voigt
Fus iThata d Int inth Fwhml Bwhsg etal
i 25.638 3.455%4 143.38% 0.3 9.13% 0.000 0.329 o
2 40 B3l 1.565¢ 480_5¢ §2.41 0.13¢ 0.000 0140 R. » o
< 3
Plot abscus Fe
5 1 : renut
Qut = MP " Channel s Square oot I I o
Pt - " Dheta © +-5% Lo
T Widh - ~
i ©tanthets | or10%  Degee [ 3] ma !
Save ' none
< ™ Yeun ot zet0

Pucynok 8 - Okno pe3ynbraTos

6.3.2.6. AGcomoTHas NOrPeHOCTh AU(PPAKTOMEpPa IIPH H3MEPEHHH YIJIOBBIX MOJIOKEHHI
IMQPaKUHOHHBIX ~ MAaKCHMYMOB  ONpefieNisieTcss Kak  abCoMOTHOE — OTAHYHE  MEXIy
3KCNIEPHMEHTAIbHBIMH 3Ha4YeHHsAMH 26 (npHBedeHHBIMM B KonoHke 2Theta ¢aiina GSO-I-
Fittxt) n 3Hadenusamun 26 nns ['CO, paccuMTaHHBIMH HMCXOJ M3 BEJIHYHH NapaMeTpPOB
KpucTandeckoi pemeTkd ['CO B COOTBETCTBHH ¢ MOPSIAKOM, ONHUCAHHBM B [Ipunoxkenun 1.
ITpumep pesynbraToB pacuera s ['CO 10440-2014 npusenen B Tabmuue 4.

Tabnuua 4 — Paccuntannble yrael 20 cranmaptHOoro obpasia au(paKiMOHHBIX CBOHCTB
KPHCTA/UTHYECKOH pemieTkd okcHiaa amomuuHs (AlO;) s pasnHuHBIX MaTepHaloB aHO/IA
PEHTI€HOBCKO# TpYOKH



Wuzeke Vs 20 crannapTHOro o6pasna okcuaa amomunns (Al,Os3)
OTpaXKaroIIHX (muHus Koy 1715t pasiuyuHbIX MAaTEPHAIOB aHOA PEHTIEHOBCKOM TPYOKH)
aTOMHBIX
MJIOCKOCTEH

(MHIEKCHI Mo Cu Co Fe Cr

Muinepa)
hkl
104 15,981 35,147 41,049 44,596 53,326
116 25,586 57,495 67,904 74,370 91,255
300 29,920 68,207 81,248 89,593 112,882

JadpakToMeTp CuUHMTaeTCs BBIICPKABIIMM MOBEPKY mo 1.6.3.2, ecnm abcomoTHas
NOTrpelIHOCTh He npeBbimaer = 0,15° Hu 18 01HOTO U3 yKa3aHHBIX pedIeKcoB.

6.3.3. Onpenenenne CKO BBIXOIHOrO CHrHajA.

6.3.3.1. B  okHe Acquisition naxate kHonky Clear W TOBTOPHTE JelCTBHS,
0003HayeHHble B n1.6.3.2.3-6.3.2.5 ¢ npucBoenuneM (aiinam umen GSO-2.dat u GSO-2-Fit.dat,
COOTBETCTBEHHO.

6.3.3.2. IloBTopHTS AeticTBus 0.6.3.3.1 eme 8 pa3 (BmioTs 10 daitnos GSO-10.dat u GSO-
10-Fit.dat).

6.3.3.3. Ha ocHOBaHHHM NOIy4eHHBIX JaHHBIX O 10 mOCTeIOBATENBHBIX H3MEPEHHSX
MHTErpalbHOH HHTEHCHBHOCTH peduiekca (104) (3nauenue B xosouke Int daiinos GSO-I-Fit.dat
— GSO-10-Fit.daf) BeMHCIHTB cpeliHee apu(hMETHUYECKOe 3HauyeHHe M oTHocuTensHoe CKO
BBIXOJHOI'0 CHrHanIa no gopmye:

S = 100 X Z;‘(Ii"lcpenu)z % (1)
 f— d n-1 ?

I'me:  Iepeon - CpeHEe 3HAYEHHE HHTETPATBHOM HHTEHCHBHOCTH pediiekca (104);
I; — uHTeTpaTbHAY HHTEHCHBHOCTD IIPH IIPH 1 M3MEPEHHH;
n=10 (4ucno uaMepeHui).
6.3.3.4. JludpakToMeTp cuMTaeTCs BBIAEPXKABIIHM IOBEpKY mo 1.6.3.3, ecin
otHocuTenbHOe CKO BhIXOgHOTO cHrHana He npeBbimaet 5,0 %.

7. O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

7.1. JlanHBle, NONy4YEeHHBIE NPH TOBepKe, OQOPMISIOTCS B (OpME NPOTOKOIA B
COOTBETCTBHH € TpeOOBaHHAMH, YCTAHOB/IEHHBIMH B OpPraHH3al{H, IPOBOIAIIEH TIOBEPKY.

7.2. udpakTomMeTp, yAOBIETBOPAIOUINI TpeOOBaHUSAM HACTOSIIEH METOIMKH TOBEPKH,
NPU3HAETCH TOAHBIM M Ha Hero oGopMIISeTcss CBHIAETEIBCTBO O MOBEpPKE MO YCTAHOBJIECHHOM
hopwme.

7.3. Ha o0opoTHOH CTOpOHE CBHAETENBCTBA NPHBOAATCS PE3YJbTaThl ONpPEIEIeHHS
METPOJIOrHYECKUX XapaKTepHUCTHK M [IONOJHHUTEIbHBIE CBEJEHHS, B COOTBETCTBHH C
TpeOOBaHUSAMH, YCTAHOBICHHBIME B OPTaHHU3aLAH, IIPOBO/IAIIEH MOBEPKY.

7.4. JlnbpakToMeTp He YIOBIETBOPSIOMHHA TpeOOBaHHSM HACTOSAIIEH METOIMKH, K
IanbHeHIIeH JKCIUTyaTaliy He J0MyCKaeTcs W Ha Hero BhIAAeTCs H3BElIeHHe O HEMPUTOIHOCTH.

7.5. 3HaK MOBEpKH HAHOCHTCS Ha Kopmyc AudpakToMerpa (Mo Ha3BaHHeM) U (K1) Ha
CBHJIETEIILCTBO O MOBEPKE.




MPHJIOKEHHME 1

IMopsaok pacuera yrios 26115 pasinuHOro H3JIy4eHHs H3 NAPAMETPOB JIeMeHTAPHOH AvYeiiKH

1.

2;

I'CO kopynna.

Pacyer audpakumontoro yrna 26, ans pednekca ¢ unaekcamu Munnepa (hk/) seayT no

caenyouei gopmyne:

S A,mlx 4xh2+k2+hk+lz
hkl = £arcsin 2 3 ) =
['1e a v ¢ — napameTtpel 3neMeHTapHO sueiiku 'CO kopyHaa.

JnuHbl BOJH Ay, AN pa3nHYHBIX MAaTEPHAJIOB aHO/a npuBeaeHsl B Tabn. I1.1:

Tabnwnua I1.1.1. JInussl BONH Ay,, V1S pasnHYHBIX MATEPHANIOB aHOJA.

Marepuan Mo Cu Co Fe Cr
aHoaa
Akays A 0,7093 1,5406 1,7890 1,9360 2,2897
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