HLJL'

A \
TN
‘.f.& 1)

ﬂ.ﬁlﬁ.ﬁmﬂ NS
SN
SR
TN
RN

N

N
S

,rn,_-,

ORY

N

DIAGNOSTICS OF MATERIALS

.

(ABORA

STRIAL

INDU



Y TOM 82

32016

0g

SABOJIICKAY
JIABOPATOPUS

ITAATHOCTHKA MATEPHAJIOB

EXXEMECAYHbIA HAYYHO-TEXHUYECKMW XYPHAA NO AHAAUTHYECKOH XUMUHU, OU3UYECKUM,
MATEMATUYECKMM U MEXAHUYECKUM METOAAM UCCAEAOBAHMUSA, A TAKXKE CEPTHOUKALLUA MATEPHANOB

OcHoBaH B AHBape 1932r.

Appec pepakuum:

119334 Mocksa, JleHuHckuiA np-T, 49,
UMET um. A. A. BaiikoBa,

PenaKLus XypHana

“3aBopckas naboparopus.
[lnarHocTvka MaTepuanos”.

Ten./dakc: (499) 135-62-75,
Ten.: (499) 135-96-56
e-mail: zaviabor@imet.ac.ru
http://www.zldm.ru

XypHan BK/OYEH B CMIMCOK M3LaHWiA,
pekoMeHA0BaHHbIX BAK npu 3awmte
[OKTOPCKUX AMCCEPTaLMiA.

© 000 W3patensctBo «TECT-3/1», «3aBoackas
naboparopus. uarHoctuka matepuanos» , 2016

MepeneyaTka MaTepuanos XypHana
«3aBofickast naboparopusi. [luarHoctuka
MaTepuanoB» A0MyCKaeTCs TONbKO

C NMCbMEHHOTO Pa3peLLeHnsi peaakumm.
Mpv UMTMPOBAHWM CCbiNka 00s3aTeNnbHa.

JUATHOCTHKA MATEPHAJIOB

Noroun - “3aBoackast naboparopus. [iwarHocTuka
MaTepuanos®” SBASIETCS 3apPErucTpUpPOBaHHON TOP-
rooit mapkot 000 “TECT-3/1". Bce npasa oxpaHs-
10TCS 33KOHOM.

COAEPKAHMUE

AHAJIN3 BEIHIECTBA

Joponuna M. C., Kapnos 1O. A., bapanosckas B. b. CoBpemeHnHble MeTO/1bI IPOOO-
MOITOTOBKH BO3BPAaTHOTO METAJIJICOJEPKALIETO Chipbst (0030p) . . . . . . . . . . . ..
Knanos I1. A., Cepernna U. ®@., Ocunos K. b., boiasmos M. A., Ckpsliesa E. A.,
BoaikoB A. U., Ceperun A. H. Onpenenenne GpopM HaX0kKACHUS BaHAIUA, JKele3a U
Maprasua B o0pasilax lUIaKa M LKXTbl BAHAMEBOIO IIPOU3BOJCTBA METOJAMHU PEHTIE-
HOBCKOH CHEKTPOCKOIMH . . . . . . o v o ottt ittt e e e 13
Meunmena H. B., Erokumosa O. B., Maiioposa A. B., lyusieB K. }0. Onpenene-

HHE OCHOBHBIX KOMIIOHCHTOB aMOP(H3UPYIOLIUXCS CMIIaBOB cuctembl Cu—Zr . . . . 19
Maxkcumuyk U. O., Ciaendenko I. b. OnpezneneHne MoJ04YHON KHCIOTbI METOAOM
BOJIBTAMIICPOMETPHH . . .« .« o o vt v ittt et et e e 24

WCCJIEJOBAHUE CTPYKTYPHI 1 CBOMCTB

OUBNYECKHNE METO/1bI
NCCIEAOBAHUA U KOHTPOJIA

wn

Hapues B. M., Atkapckas A. Bb. PentrenodyopecueHTHbII aHaau3 cOCTaBa TOHKUX
MOKPBITHIA C HCIIOJIb30BAaHHEM METOA (DYHAAMCHTAIBHBIX MIAPAMETPOB . . . . . . . . 29
Cepeopsinbiii B. H., Ibsikonos I. C., XapbkoBa M. A., Konsu10B B. U., /lodar-
kun C. B. HccrienoBanue TEKCTypbl M CTPYKTypbl MaruumeBoro crutaa MA2-1mu
MOCJIC PAaBHOKAHAIBLHO-YIJIOBOTO MPECCOBAHUS M OT/KUIAa METOAAMH KOJMYECTBEHHOIO
PEHTIeHOCTPYKTYPHOIO TEKCTYPHOTO aHaau3a M AM(pPaKMM 0OpaTHO PacCEesHHBIX

MEKTPOHOB & = = 5 5 & ¢ ¢ & 5 5§ 5 & 5 ¢ 955 58 5@ 4 8 46 86 o 8885850 s 36
Crenano M. C., lomoposckuii FO. M., Kopunios FO. A. Kunernka narpesa npu
MHKPO/IyTOBOH XHMHKO-TEPMHUCCKOI 00padOTKe CTANbHBIX M3ACIMHA . . . . . . . . . 42
Iumkun A. A., XackoB M. A. OrnpesiesieHHe TeMIEpaTypbl CTEKIOBaHHs BJIAKHBIX
00pa3ioB METOOM JMHAMHYECKOIO MEXaHUUCCKOIO aHau3a. . . . . . . . . . . . . . 44

MEXAHNKA MATEPHUAJIOB:
[TPOYHOCTD, PECYPC, BE3OITACHOCTD

MaxyrtoB H. A., Makapenko U. B., Makapenko JI. B. PacueTHo-2KcniepMEeHTab-
HbIH aHAJIU3 HAMPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHUS /ISl HAKJIOHHBIX MOy JIIHI-
THYECKHUX MOBEPXHOCTHBIX TPCLLIMH . . . . . . o v ov v vttt e 49
Hlassnaukos B. H., AApyaiaun P. P., 3axapos A. I1. Bausinue 3aiMTHBIX NOKPBITHI Ha
XapaKTePUCTHKH CONPOTUBJICHUS 1e¢(hOPMHPOBAHHUIO U Pa3pyLICHUIO MaTepHaa Jiona-
TOK MAPOBBIX TYPOMH . . . . . o o v v ittt e e s e e e e 53
Pacreraes U. A., Mepcon /1. JI., Bunorpanos A. 10., laniok A. B. Meroiuka orpe-
JICJICHUSI KPUTHUCCKUX TOYEK MPH TPUOOJOrHUECKUX HUCTBITAHUSAX C MPUMEHEHHUEM Me-
TOJA AKYCTHYCCKOM OMHCCHI & « & ¢ i = @ & & & § & = & ¢ = « @ ¢ b s @ 5 @ s 5 8 & & & » 60

MATEMATHYECKHUE METO/JbI HCCJIEJOBAHMUS

Heiiues P. I'., Karpyua A. M., Ctpuxos B. B. Beibop ontumanbHoro Habopa rnpusHa-
KOB U3 MYJbTHKOPPCIMPYIOLIECIO MHOKECTBA B 3a/1a4¢ IPOTHO3UPOBAHUS . . . . . . . 68
Adaymykypos A. A., Hypmyxamenosa H. C. JlokajibHas acMMIITOTHYECKAsE HOPMAIIb-
HOCTb CTaTHMCTHYECKUX DKCIIEPUMEHTOB U €€ POJIb B TCOPUU OLCHUBAHUS U MPOBEPKU
runore’




«3aponckas 1adoparopus. JInardocruka matepuanos» Ne 3. 2016. Tom 82 3

CONTENTS

ANALYSIS OF MATERIALS

Doronina M. S., Karpov Yu. A., Baranovskaya V. B.
Current Methods of Sample Preparation Developed for
Metal-Containing Recoverable Raw (review) . . . . . . 5
Zhdanov P. A., Seregina I. F., Osipov K. B., Bol’-
shov M. A., Skryleva E. A., Volkov A. L., Seregin A. N.
X-Ray Spectroscopic Determination of Different Forms
of Vanadium, Iron, and Manganese in the Samples of Slag
and Batch of Vanadium Production. . . . . . . .. . .. 13

Pechischceva N. V., Evdokimova O. V., Maioro-
va A. V., Shunyaev K. Yu. Determination of the Main

Components of Glass-Forming Cu — Zr Alloys. . . . . . 19
Maksimchuk I. O., Slepchenko G. B. Voltammetric
Determination of Lactic Acid. . . . . ... .. ... .. 24

TESTING OF STRUCTURE AND PARAMETERS

PHYSICAL METHODS OF TESTING
AND QUALITY CONTROL

Nartsev V. M., Atkarskaya A. B. X-Ray Fluorescence
Analysis of the thin Coatings Using the Method of Funda-
mental Parameters. . . . . 29

Serebryany V. N., D’yakonov G. S., Kharkova M. A.,
Kopylov V. L., Dobatkin S. V. Study of the Texture and
Structure of MA2-1pch Magnesium Alloy Subjected to

Equal Channel Angular Pressing and Annealing using
X-Ray Quantitative Texture Analysis and Electron Back-
Scattered Diffraction Methods . . . . . . . 36
Stepanov M. S., Dombrovskiy Yu. M., Kornilov Yu. A

Heating Kinetics upon Microarc Thermo-Chemical Treat—

ment of Steel Products . . . . . 42
Shimkin A. A., Khaskov M. A. Determination of the

Glass Transition Temperature of Wet Samples using
Dynamic Mechanical Analysis . . . . . . ... .. ... 44

MECHANICAL TESTING METHODS

Makhutov N. A., Makarenko I. V., Makarenko L. V.
Numerical and Experimental Analysis of a Stress-Strain
State of the Inclined Semi-Elliptical Surface Cracks . . . 49
Shlyannikov V. N., Yarullin R. R., Zakharov A. P.
The Effect of Protective Coatings on the Characteristics
of Fracture and Strain Resistance of Steam Turbine Blade
Material . Ca e s 53

Rastegae\ I. A., Merson D. L., Vmogradm A. Yu., Da-
nyuk A. V. Determination of Critical Points in Tribolo-
gical Tests Using Acoustic Emission. . . . . . ... .. 60

MATHEMATICAL TESTING METHODS

Neichev R. G., Katrutsa A. M., Strizhov V. V. Robust
Selection of Multicollinear Features in Forecasting . . . 68
Abdushukurov A. A., Nurmukhamedova N. S. Local
Asymptotic Normality of Statistical Experiments and
Its Role in the Theory of Estimation and Testing of
HYDOThESES - o« = o w0 s o e s & @ s St 28 58 B 85 74

ABSTRACTS

UDC 543.621: 54.062

Current Methods of Sample Preparation Developed

for Metal-Containing Recoverable Raw (review)

Doronina M. S., Karpov Yu. A., Baranovskaya V. B.

Methods used for preparation of the samples of different metal-containing second-
ary raw materials (catalysts, electronic scrap, sludge, etc.) for subsequent analysis
in the form of solutions are reviewed: dissolution in a mixture of mineral acids, al-
loying with various fluxes, leaching et al. Different impacts used to promote sample
preparation
tion — are discussed. Methods of sample preparation using sorption concentration
for subsequent determination not only noble, but also non-ferrous and rare metals

elevated temperature and pressure, ultrasound and microwave radia-

and toxic elements are considered. The stage of sample preparation is shown to be
extremely important to diclose the potentiality of the applied analytical methods
most completely.

Keywords: returnable metal containing materials; sample preparation; precious
metals; toxic elements; sorption concentration.

UDC 543.621:543.51:543.056:543.442.2:543.427.4:543.423.1:543.427 4

X-Ray Spectrpscopic Determination of Different Forms

of Vanadium, Iron, and Manganese in the Samples

of Slag and Batch of Vanadium Production

Zhdanov P. A., Seregina I. F., Osipov K. B., Bolshov M. A.,

Skryleva E. A., Volkov A. I., Seregin A. N.

X-ray fluorescence analysis (XRF) is used to study chemical composition of the
samples of technogenic raw materials — fired slag and batch of vanadium produc-
tion. The feasibility of x-ray photoelectron spectroscopy (XPS) in determination of
the oxidation numbers of the elements in technogenic raw materials is studied. We
determined that about 30% of vanadium is present in the slag as V (III), whereas the
content of V (V) and V (IV) in the batch samples is about 80 and 20%, respectively.
No compounds of vanadium in lower oxidation states were detected. Iron in the slag
and batch samples is present in the form of Fe;0,. manganese, apparently, is present
mainly in the form of Mn (ITI). Analysis of the possibility of determining the oxida-
tion state of vanadium in the slag and batch from the ratio of the line intensities of
K- and L-series in XRF spectra revealed, however, inexpediency of using the proce-
dure because of a low accuracy of the results.

Keywords: vanadium slag; vanadium charge; valence form of the elements;
x-ray fluorescence analysis; x-ray photoelectron spectroscopy.

UDC 669.35:543.424

Determination of the Main Components

of Glass-Forming Cu — Zr Alloys

Pechischceva N. V., Evdokimova O. V., Maiorova A. V., Shunyaev K. Yu.
A rapid procedure of copper and zirconium determination in their binary alloys
Cuyyy_.Zr, in the range of the mass content corresponding to area of the bulk
amorphization (x = 30 — 70) is developed using inductively coupled plasma-atomic
emission spectroscopy (ICP-AES). Optimization of operation conditions of the
spectrometer; selection of the analytical spectral lines (Cu II 224.700 nm and Zr II
354.262 nm), methods of calibration and sample preparation (dissolution in the
mixture of HNO; and HF added with HCI) provided the lowest standard deviation
of the analytical signal. A procedure of oxygen determination in the studied alloys
using inert gas fusion method and a procedure providing spectrophotometric deter-
mination of copper and gravimetric determination of zirconium from the same sam-
ple weigh along with ICP-AES quality control are developed. The results of analy-
sis of Cu,, ,Zr, alloys obtained according to all developed techniques satisfactory
match each other and, taking into account the correction for the oxygen content,
coincide (to the error about 0.5 wt.%) with content of copper and zirconium intro-
duced upon the synthesis.

Keywords: copper-zirconium alloys; chemical analysis; inductively coupled
plasma — atomic emission spectroscopy; gravimetry; spectrophotometry; inert
gas fusion method.

UDC 543.55.054.1

Voltammetric Determination of Lactic Acid

Maksimchuk I. O., Slepchenko G. B.

Method of stripping voltammetry with mercury film and modified glassy carbon
electrodes is used for determination of lactic acid. We specified conditions
of voltammetric determination of lactic acid at 0.1 M KCI as background solution
and studied the impact of concomitant hydroxy carboxylic acids on the analytical
signal of lactic acid. An algorithm of lactic acid determination in veterinary prepa-
rations on a mercury film electrode is developed. The accuracy of the procedure
is confirmed in spiking tests. The determinable concentrations range from 2 to
100 g/dm?.

Keywords: lactic acid; voltammetry: glassy carbon electrode; mercury film elec-
trode; modifier; veterinary preparations; method of determination.



