Tab6muma 1. KoopauHanmoHHBIE YUCITA, 3HAYCHUS PAJINyCOB KOOPIMHAITMOHHEBIX cdep,

napaMeTpoB OJIMKHEro nopsjka ciiaa Mg-10at.%In u ceepxcrpykrypst Mg;Cd
. ;i
1 G R; a; [3] o s MgCd
1 6 3.194 -0.060 -0.051 -0.333
2 6 3.197 -0.064 -0.007 -0.333
3 6 4.519 0.105 0.393 1
4 2 5.219 0.789 0.580 1
5 12 5.536 0.015 0.050 -0.333
6 6 5.537 -0.112 -0.005 -0.333
7 12 6.116 0.000 -0.001 -0.333
8 6 6.394 -0.042 0.011 1
9 12 7.147 0.028 - -0.333
10 12 7.606 -0.009 - 1

3akiroueHune

B nmanHO#l paboTe MONMKPHCTAIUIMYECKOM HEYHNOPSOOYCHHOM TBEPAOM pPacTBOPE C TEKCArOHAJbHOM
IUIOTHOYNIaKOBaHHOHM pemeTkoi Mg-10at.%In onpeneneHsl mapaMeTpbl OMMXKHETO MOpPsiAKAa Ha HEPBBIX §
KOOPAMHALMOHHBIX chepax, B TOM 4Hcie U 1 cep ¢ NPaKTUUECKH OJUHAKOBBIMHU paauycaMu. MeToauka
OCHOBaHa Ha MUKPOCKONUYECKOM yueTe 3(P(eKTOB cTaTHUECKHX CMEUICHWH M TO03BOJISIET HAIEKHO paslie-
JSTH BKJIaJbl KOOPAWHAIIMOHHBIX c(ep C MPAaKTUUYECKH OAWHAKOBBIMU paanycamu. IlokaszaHo, 4yTo B cruiaBe
Mg-10at.%In 6mmxHUN TOPSAOK (GOPMUpPYETCS IO TUITY JabHero nopsiaka Mg;Cd.
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Abstract

Time-of-Flight (TOF) neutron diffraction experiment carried out on hard magnetic material Nd,Fe 4B at the High-Resolution
Fourier Diffractometer (HRFD) of Frank Laboratory of Neutron Physics, Joint Institute for Nuclear research (JINR), Dubna, Russia.
The atomic and structure factors, intensities of neutron diffraction reflections for crystal Nd,Fe 4B have been calculated using Fortran
package and MathLab program. A numerical results have been compared with neutron diffraction experimental data and calculation
for X-Ray diffraction reflections.
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CpaBHHUTE/IbHBIE PACYeThI IS HHTEHCUBHOCTH PEHTITeHOBCKOI
U HellTpoHHoI udpakumnu kpucrauaia ND,FE,B
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! ®usuko-TexHonornaecknii MucTHTyT, AKanemus Hayk Mowromun, 13330 r. Yman-Batop, Monromms
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AHHOTALUA

IIposenen TOF nefirpoHOrpaduHIA SKCIIepIMEHT HAa MarHuTHOM Matepuaie Nd,Fe 4B npu Beicokoil pa3pemaromieii criocoOHo-
ctu Dypre mudpakromerpa (OJIBP) B Jlabopatopuu HeliTpoHHOU (Gu3nkn OOBETUHEHHOTO WHCTUTYTA SAACPHBIX HCCIICIOBAHUI
(OUAN), Ay6na, Poccust. AToMHBIE M CTPYKTYpHBIE (DAaKTOPBI, HTHTEHCUBHOCTH HEUTPOHHON TU(GPaKINK OTPKSHUH IS KpHCTaslIa
Nd,Fe 4B Bbruncnmnu ¢ momouipto Fortran u nporpammer MathLab.Taxoke moka3aHbl YUCICHHBIC Pe3yJIbTaThl 0 CPABHEHHUIO C IKC-
MIePUMEHTAIbHBIMY JAHHBIMHU U IPOBEAEH PacyeT JUIs PEHTICHOBCKUX TH(PaKIHOHHBIX OTPaXKECHUH.

Kmiouessre ciopa: &V E2E g8, HeHWTpoHHas qudpakiym, TudpaKIys peHTTCHOBCKUX JIydeil, aTOMHBIA (haKkTop, CTPYKTYPHBII
(axTop.
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1. Introduction

The Nd-Fe-B permanent magnet is the strongest magnet in the world. The magnetic power of Rare Earth
Element (REE) system magnets increases rapidly, for instance, from Sm-Co system to Nd-Fe-B system.
There are many applications in the various field. Especially, Generator and motor for Hybrid cars is operated

at high temperature, for instance, 200°C,
permanent magnets.

Fig.1. and Fig.2. shows the history and the applications of
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Fig. 1. History of permanent magnets.
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Fig. 2. Applications of NdFeB magnets.

2. Experiment

The diffraction patterns were measured with HRFD instrument at the IBR-2 pulsed reactor in Dubna . At
this diffractometer the correlation technique of data acquisition is used, which provides a very high
resolution (Ad/d = 0.0013) that is practically constant in a wide interval of dhkl spacing’s. At HRFD (Fig. 3)
diffraction patterns are measured at fixed scattering angles 20 = £152° in the wavelength range of 1 — 8 A.
One of the most important feature of neutron diffraction is a high penetration length (~1 cm), which helps

investigating bulky materials[1].
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3. Crystal structure
The VeizFe148 have tetragonal crystal structure unit cell parameter a=b=8.80A, c=12.19A, a=B=y=9OD

and their symmetry space group is P frnn (No.136) [3]. Intensity of X-ray diffraction of NazFeygl
crystal depends on structure factor which depends upon positions of atoms and Miller index (k) of plane

and atomic scattering factor 77 from value of diffraction angle [2].
Fij

R - Z f;gliim'-.i'r-’rrf kisptia] (1)
=1

Here, f%E _Miller index, *¥#¥#+%f- atomic coordinates,

/- atomic scattering factor. In general, atomic scattering factor for x-ray is [3]:
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Fig. 3. The principal plan of HRFD Fig.4. Neutron diffraction pattern for Nd,Fe 4B after normalization at T=473K

Intensity of neutron diffraction of the crystal depends heavily on structure factor which depends upon po-
b

sitions of atoms in Miller index (%) plane and atomic scattering length “7which is not dependent from

FY2 = Z bjgmntlzhxﬂkh_ﬂiﬂ_ﬂ] {3}
=L

diffraction angle [1].

4. Calculation of atomic and structure factor

We have calculated atomic factors and structure factors of X-ray and neutron diffraction peaks intensities
of NezFeeB crystal using equations (1), (2) and values using MathLab program. Calculation results have
discussed in the presentation.
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