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Magnetic spectrometer analyzer (MSA) is used to analyze the processes of hydrogenation metals (for
example, titanium and copper). Sensitivity magnetic spectrometer analyzer is determined by the depth of
penetration of high frequency currents in metals, the space of the sample, and the phase shift between its
resistance and reactance. Sensitivity is the ratio of (Ae/e)/(Ad/d), where Ae/e relative increase signal of MSA. The
increment signal arises due to a change A46/0 penetration depth of the eddy current in the metal. Parameter Ad /d
is the relative change in the thickness of the samples. To study the sensitivity of the spectrometer used for S
parameter (Ae/e)/(4S/S). These options allow you to eliminate or reduce the error in determining the
conductivity. Further developed the technique of determining the sensitivity of the spectrometer to the parameter

& that is the ratio of the thickness d of the sample to its area S. Parameter £ permed accurately the dimensions

of the metal layers. Layers are located at different depths depending and associated with the electrical part of
the metal layer. Parameter p, equal to the product of the area of the sample by the reciprocal of the penetration
depth of the eddy current in the sample. If the product of these parameters [f equals 1, the eddy current
penetration depth in the sample is equal to the thickness of the test sample. Relationship between the number of
implanted hydrogen atoms per atom of metal and its electrical conductivity is expressed by equation. Depending
on this established technique for determining the composition of titanium hydride phase at different depths of
penetration as a function of eddy currents in the metal. Operating modes of the (MSA) determined by the

accuracy of approximation of the size of the metal layer, located at different depths of the sample.
Pa3znudHbie TEXHOJIOTHYECKHUE OMEPaliH, CBA3aHHBIC C MMPOM3BOJACTBOM THTAHOBBIX 3arOTOBOK M IIPOKAra,

COTIPOBOX/IAIOTCS HEPAaBHOMEPHBIM HACHIIIEHHEM THTaHa BomopoaoMm [1]. Bo MHormx ciydasx B mporecce

OKCIUTyaTallui IpyU HAaBOAOPOXHWBAHUM B MOBEPXHOCTHOM CJIOC U B LCJIOM B METAIC Ha6J'IIO,Z[aIOTCiI CJIOXKHBIC
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CTPYKTypHBbIe n3MeHeHHss. OOpa3yloTcs HachIIEHHBIE CIIOH, XapaKTEepU3yIOIIUecsl Ha pa3Hoil yOKnHe MeTasuia
HanmuureM (a3 BHEAPEHUS BOAOPOAA M HM3MEHEHHEM IapaMeTpOB KPHCTAJUIMYECKOH pelleTkH Mmeramia. B
pe3ynpTare MOsBIAIOTCS NedekTsl CTpYKTYpHI [1]. Hecmotps Ha Hammane nnug¢y3noHHBIX 3PQPEKTOB, KOTOPHIC
XapaKkTepHbl JUIA THTaHa, OOpa30BaHME THIPUIOB, CHIDKAIOIINX MOABWXHOCTH BOAOPOAA, CYIIECTBYET
pacmpeneneHre BOJOpoaa 10 NIyOMHE THTAHOBOTO JIMCTA. BakHOE 3HaueHHWE MMEET aHaIH3 OCCKHCIOPOJHOU
MeIu. B 4acTHOCTHM NpH HM3TOTOBIEHHHM 3JIEKTPOBAKYYMHBIX MPHUOOPOB HCIIOIB3YETCSl OECKUCIOPOAHAsT MEIb C
MPOLICHTHBIM cofepkaHueM kuciopoja He 6omnee 0,0005%. IIpu mpeBblIeHUH KUCIOPOJAa B MEIM HAUMHAETCS
«BOJOpOJHAsE OOJNIE3HBY, BEI3BAHHAS HAIMYKMEM BOiopoaa B Meau. I1o rocty kadecTBO Meu ONpPEAEssIoT MyTeM
neperu00B MEIHBIX IMOJIOCOK, MPEIBAPUTEILHO OTOXOKCHHBIX B CpEAe BOAOPOAA. DTOT IPOLIECC HE SBISCTCS
TEXHOJIIOTHYHBIM. Takum 00pa3oM, U3 MPOBEJECHHOTO aHAIN3a CIEAYET aKTyaJbHOCTh IOWMCKAa AJIBTEPHATHBHBIX
METOJIOB OIPE/ENICHNs] KOHIEHTPAlMK BOJOPOJa B MeTa/ulaX. B dWacTHOCTH Ui pa3HOOOpPa3HBIX M3MEPEHUH
CBOMCTB M KOHTPOJIS J€TajJel N MaTepHasioB HCIIOIB3YIOTCSI BUXPETOKOBBIE IpeoOpas3oBareny. OIHAKO Ha 3TOM
IIyTH BO3HHUKAET IpoOIeMa, KOTopass COCTOHMT B TOM, YTO €CJIM KOHTPOJIHMpYEeMble 00pa3ibl JOCTATOYHO TOHKHE,
M3MepsieMbIil BUXPETOKOBBIM IIPeoOpa3oBaTesieM CUTHall 3aBUCUT HE TOJBKO OT CBOWCTB MaTrepuana oopasia, HO
TaKke M OT €ro TOJIIUHBL. B CBA3M ¢ TeM, 4TO 3JIEKTPONPOBOAHOCTH SIBISETCS (YHKLIMEH KOHLEHTPALUH
BOZOPOJa B METAJUIAX, METOJl BUXPEBBIX TOKOB MOXXHO HCIIOJIB30BaTh JUI U3MEPEHUs COAEPKaHUs BOJIOPOIA B
MeTamwiax [2,3]. OmHako BO BCeX CilydasX aKTyaJbHOH MPOOJIEMOM SBISETCS TOYHOCTh M YYBCTBHUTEIHLHOCTH
m3MepeHuil. llenplo HacToOsIIEH CTaThbW SABIAETCS WCCIEIOBAaHWE UYBCTBUTEIBHOCTH BHXPETOKOBOTO
OTIPEAEIICHHS HIEKTPOIPOBOJHOCTH HEMAarHUTHBIX METAJUIOB HA TpUMEpe MEAM M TUTaHA ISl NPUMCHEHHS
METO/Ia B BOJOPOIHOM SHEPTETUKE.

HccnenoBanuch  cnenyromue napamerpbl.  IlapamMeTpoM  4yBCTBHTENBHOCTH BBIOPAaHO  OTHOIICHHUE
(Ag/e)/(Ad/d), tne Ae/e oTHOCUTENIBHOE MpUpalleHHe (M3MEHEHHE) CUrHajia MarHuTHOro crekrpomerpa (MC),
BO3HHKAIOIIEE BCICACTBHEC HM3MEHEHHsI AJ/0 TIyOWHBI MPOHUKHOBEHHS BHXPEBOTO TOKa B Mertami, Ad/d —
OTHOCUTEJIbHOE HW3MEHEHHE TOJNIIMHBI 00pa3loB, MOJABEpPraeMbix wu3MepeHuto (tabmuia). Kpome Toro,
M3MEPEHHBIIl MArHUTHBIM CIIEKTPOMETPOM CHUTHAJl 3aBUCHT, B PSJIe CIy4aeB OT IUIOLIaAn oOpasiia, Ha KOTOPbIH
yCTaHABJIMBAIOT JaT4uK crekrpoMerpa (puc.l). ITosToMy nccnenoBaHa 4yBCTBHUTENBHOCTH CIIEKTPOMETpA II0
wiomaan B Buue cootHomeHus (Ae/e)/(AS/S), tme AS/S — oTHocHuTenpHOE W3MEHEHHE IUTOmAnu oOpasia.
PesynbraThl M3MEpEHNH aKTHBHOM M PEaKTUBHOM COCTABIISIONICH BUXPETOKOB Ul MEAU NPHBEIEHBI HAa pHC. 1.
W3 pucyHka cienyet, UTo BeIMYMHA aKTUBHOW U PEaKTUBHOM COCTABIISAIOIIEH BUXPEBOTO TOKA JIMHEMHO 3aBUCUT
ot miomau o6pasua 10 S=100 mm’. JlanbHeiiiee yBeIUeHNe TIOMAIM H3MEPIEMOro 06pasia He IPHBONT K
M3MEHEHHIO I0Ka3aHWHl BHXPETOKOBOIO JaT4WKa B MpelesiaX MOrPelHOCTH u3MepeHuid [5]. 3aBHCHMOCTD
MPOBOAMMOCTH THTaHa OT COJEp:KaHUS BOAOpPOJA B MeTayule MO JaHHBIM [4] (X— OTHOIIEHHe Yucia aTOMOB
BOZIOPO/Ia, IIPUXO/SIIIMXCSL HA OJIMH aTOM THUTaHa) MO’KHO BBIPA3UTh CIIEAYIOIINM PErPECCHOHHBIM YpaBHEHHEM:

o = —6620x + 20731 1)
IoacraBmnsisi MOJTYYEHHOW BBIpaXKEHHE JUIS DJICKTPOIPOBOAHOCTH MeTaula G B (GOpMyly JUisi [IyOWHBI

MIPOHUKHOBEHHS BUXPEBOTO TOKa B MeTayl1 O (popmyra 2), HoIydaeM pacyeTHOE BBIpaKeHUE BHA:

=1 3)

Jouu,ol2

Taxum 06pa3oM FMeeM BO3MOXXHOCTH OMPEAETHTh PaclpeieieHne KOHIICHTPAUH BOAOPOIa Ha PA3THIHON

1yOMHE THTAaHOBOTO O0pas3Ia.
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Tabnuya 1. 3asucumocms napamempos 4y6CmeumenrbHoCmy CReKmMpomMempa
OmM 4acmombl 8UXPe6020 MoKa (Medb)

Yacrora, k['11 U, mag p=d/S x=S.8" (Ae/e)/(Ad/d)
10 0,145 1,735 4,230 0,645
20 0,134 2,454 5,982 0,646
30 0,109 3,006 7,327 0,574
40 0,093 3,471 8,460 0,523
50 0,081 3,881 9,459 0,487
60 0,073 4251 10,362 0,455
70 0,066 4,592 11,192 0,421
110 0,037 5,756 14,030 0,271
150 0,036 6,721 16,383 0,301
it = ' v i JlaHHbIe TaOIHIBI TO3BOJISIOT OIICHUTH 3 (HEKTHBHOCTH
ey — = [ OMNpE/eNiCHUsT KOHICHTPAIMKA BOAOPOJAa MATHUTHBIM
St 110 CICKTPOMETPOM B 3aBHCHMOCTH OT YacCTOTHI, [IyOHHBI
| e PAacIIONOoKEeHUs BRIOPAHHOTO CJIOS M pa3mMepa oopasiia.
& o0 i

OtMmernM, d9TO ypaBHeHHE (3) yCTAaHAaBIMBAEcT CBA3b

—a—PRy MEXKAY U3MEPECHHBIM 3HAYCHHUEM JJIEKTPOIIPOBOIHOCTH
. == |m o
. OT COACpKaHug BoOAOpoAa B THUTAHE, YTO [JacT

e L ooEs
A BO3MOXKHOCThH MCIIOJIB30BaTh METOJ ISl UCCIICOBaHUS
Puc. 1. 3asucumocmov axmusHotl u peaxmueHou aubdysun Bogopoaa B MeTamiax [6] . Takum o6pazom,

cocmasaaowell 8uxpegozo moka (MA) om

paspaboraHHas METOJIMKA OTpeNeIeHUs
nrowaou oopasya uz meou (vacmoma 400 xl'y)

YYBCTBUTCIBHOCTH HU3MCPCHUA DJIICKTPONPOBOAHOCTH

MCTAJJI0B yBCJIMYMBACT 3(1)(1)€KTI/IBHOCTB BUXPCETOKOBOTO MCTOAA H3MEPCHHA COACPIKAHUA BOAOPOJAA B

HCMAaravMTHBIX METaJlj1ax.
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