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ThMn), +2& %+ NdFeyTiN, § 313H8elld B o] gt ol Felez ol 4o of$ Frp=glo] yhalzich
NdFe7TiBo3Ny o 8} 9l el 25+ NdFeyo;TiaNe o 739l ulslo] 2tz 20 Am? /kg (20 emu/g) 2
90 °C7} &2 148 Am? /kg (148 ermu /g) % 560 °C5 vehligich ghal, Mo olubil iAol Zrtol ) #{oju],
=3, A aFeol WA Aol aaql Fog F2%ck NdFe,;;TiMoyaN, o olwtaizpae ok 7960
kA /m (100 kOe) & NdFeyo7Ti; 3Ny &} 749l wl5ked ek 1590 kA /m (20 kOe) 7} Z7}at A& B}

I. M =2

SmyFe;;Ni[1] 3 NdFe,TiN,(2,3] § 3E#-4-2
A4 8§28 NdFeyBl4]o) vlslo] Felxr} o
150 °C 0|4 =52, dFAA A7 o]k o] a0, WAksIA
o] ¢ EAL ztn gick olFel4], SmFe;N,&
Nd;Fe,Boll dAsi= 3tai&d4dls 2 1990 kA/m
(25 kOe) ol Zite 724 olyAdAAE 2 Aog ¥
a5l 3 glow[5], obgal, 483l A3 A7l FA=
2 eH6—8]. olol ukste] NdFe, TiN, o Zshat<m
=€ SmpFeyNell ulsle] zlov olubigzlat ox)
SmpFerN,9 1/3 Axoln Fe]Lex 20 °C A=
7 ez ¢z Q5] 22y SmFeN, ol
= 37ke} SmE sk 9le] Y& ZHA e Zdol gl
Eelsteh, webd, NdFeyTiN, o =13}, o|ubAdaba gl
Feleeg 454510 o] BYgE= R 34F d7A
A Azdhe e FYHor 338 Fodd ¢ 4+ 9
o}, NdFe,; TiN,+ A4} (tetragonal) &} ThMn,, +%
+ o] %= NdFe,Ti € 2} 500 °Ce] Harla 29 olA
dAMelslozd BolslA Az} HAndos A3}
ARA7 oA B Folers} AL Aoz iy
3 9leb(2,3]

2 Aol = & AeolA whatell 747k¢ ThMn,,
T2t dolxl= NdFey ;T &+19,10]a4 Ti & &
#+5 B3 Moo &g g9 F85E AE8n o
ol A7 EAQL z22skmz 4 Byl Mo o] #7140 o]
At 52 zasinal gl
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NdFeyo;TiBys ™ NdFey:TiMoy; 822 45 99.9
% ©174] Fe ol Mo 3 5 99.5 %<] Bg A&t
owrba 29716l ofzgslz (DAIAA, ACM-01
type)ellA A #steict AdAele ofzgolM A=
button A H & 45 xm oj3lz Baiste] abg) A stA 2
X [9]el g, AAA7] Aarta S TelrbmA 500 °C
oA 1542k Fahgict. Az AFe] A7 EAHE 7
7tel 3=h-g- paraffin#} 43¢ 1200 kA /m (15 Koe) 2|
Aol X A7l oS, A edviabd 800 kA /m
(¢} 10 kOe)el AEFAsvlauEn]s (LDJ, model
9500) % &th 2l7}=}4 4800 kA /m (k60 kOe) 2] =
Az FAZH4] vl 2ol (SQUID magnetometer,
Quantum design NTMS) & o] &3] =}al3 A ajulsr
W FAuske g 2A4ste] zalslgich @, Ay

whaly, 2
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Nd-Fe-Ti 44 822 2 g ThMn,, t*Z(tetrag-
onal) & & 33E¢ o17) Al shetekEyl(stoi-
chiometry) ol sidsle NdFe, Ti =4-% &8l o2
1000 °C 829 o] £AAT WAE 547t
FAst 2] dstedok gk ThMn, +2& &84 &
Fxl oFe o] FREAZ}HANA £A=HA 7o gkt
of 7hHA el ch2,3,11—-14]). &, selotEzdn
t} Tio} #-feko] b7k %2 NdFe,:Tiy 248 AH&-3t
o g g Aefol 4] ThMn,, F27+ 7] ghatel 7pg A
odofz|v] o] 739 oo FASMAAE Mk
4= A "ch9,10]. ¥ A¥olx= NdFey iyl 4 Ti
¢ orE B v Mooz %3 NdFe;,TiBuy %
NdFey,:TiMog; T&& otzzold Lallslgond, 2
Azt olg g 4 i Aldleld ThMny, 7329
1-12 Abo] 7] ghabol] A Aol gal=] k.
28l 12 Astxlzl AF NdFey;TiBos % NdFey,
TiMog; &9 X-Al slgaini ez 7+ sld Aol g4
Wzl4& ThMn, 72226 AAL zelch AskA e
Aol 749, X-Al Al a-Fed] EAlw &2lg
71 glont, A3k ] Foll 20=57.1 Yol broad 3
A, &, aFe (110) gAA ] Z8A viehis] o]z
He) Adekol oFe o] 4A48E o 4 glcth. &, A3}
)% 1-12 49 sldAdo] HAZ oz o5 eS &
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Fig. 1. X-ray diffraction patterns of NdFej7TiBos
(N,) and NdFe;TiMog3(Nyx).

Specific mcgnetizotion,d(Amz/kg)

g% 24718k 8] 2] Volume 2, Number 3, November 1992

Table 1. Lattice constants, a, ¢, and unit cell
volumes V of NdFe,;TiB.s(N,) and

NdFel()jTl-Mo()_S(Nx) .
Compounds alom)  clam) Vv (nm)* AV (%)
NdFel()jTiB()_g 0.859 0. 480 0. 354

NdFe,s;TiB; 3Ny 0.870  0.482  0.365 3.0

NdFeijiMOn_;; 0.862 0.481 0.357
NdFem;TiMOQ;;NX 0.870 0.483 0.306 2.3

4 e ole olv] A oElAl whejo] ARt A
3o A2 A 7} Z7heh7] wEal A
X-A sAsEe (002) % (321

Azt 47 1-12 Aol Az
4 2 <2 (unit cell) 9] AL Jehgich Foilr
B upepzlo] AstMe|F Azl Frlshed, @z
o AAe hAlH o2 24 %7} Fohaeh

a2 2+ NdFej;TiBg:N, % NdFe,,;TiMo, Nl
it Apstel oAl 24 Axe, olad &) A5t
o NdFey;Tiis ¥ NdFey TN 74-9[9]5 34
vehdgich 3ol 3= wlebzte] NdFey;TiisN.ol
el 25 470 °C2 A 3hx]l 280 °Coll wlste] 190 °C
7} A4gket, @9, Tie] 448 B % Mo 22 | 3hgt
AstEe] 2%, &, NdFey;TiBoaNy & NdFey; TiMo,
aNx 9] Fa]&xi= 27t 560 °C % 525 °C & NdFe,
7Ti, 3Ny ol ®l3led Zbzk 90 °C % 55 °C 7} A3le], &
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Fig. 2. Temperature-dependent magnetizations of
NdFe 10. 7Tl Bo. 3N x and NdFe mJTiMOQ 3Nx .
Dotted lines (see ref.{9]).
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3], B o] Fel&x9 Ao aFAEYE o 4 et = Table H. Intrinsic magnetic proerties of NdFe,,;

&, 7tzhe] AsEEL NdFe Tivs o} 7499 <l TiB1sNx, NdFey;TiBo3sNy and NdFe,;

Fex ol E ABsl 0 o2 FaslA] Yoo TiMog;N,.

A AN FeLert 28 4o TEST UEE

o 4 ek, ol 28 19 X-Al S|AiRIoA ¥ mlob Compounds as Hi T,

7o) Azt elol o)3tel WMAAH a-Fe off 71l gt (Am? /kg, emu/g) (kA/m) (kOe) (°C)
a7 38 AskHe]$o] FUAEE AAFelA FHA NdFeq:Tis Ny 128 6370 80 470

7l 8 Az A el E ol B E o] B35lo] Ay NdFe ;TiBysNx 148 6,370 80 560

Aaalgk(|]) 2 A (L) oz AaAS 4% NdFe,q; TiMog;Nx 119 7960 100 525

77z, NdFeo;TisMN, % NdFeyo;TiMogsN, 2 7
g wlamstel vehd Zelw, ¥ AsHRAs ez
2e| olutdAa Hy & 78 4 ek & ol F A3k
Ag ARz o4lste] T3 NdFe,;TiBosN. %
NdFey;TiMogsN, @] olutAl zbA-8- NdFe),;Ti; N, 9
73%-ot vimsle] vehligict, of7]elM B wielitol
Ti ¢ B 22 A%Y 3% ol A s .19 29} Ash-LxEH THF AsHEY Feles
gtert Mo o2 AR A% olyAde 348 a5 ol4elAl dehte At £49) aFedl 71ddwa 7}
3}=} NdFeio,TiMoo3Ny ) 74 Ha & 2 7960 kA /m Aahed A3hgol £ aFedl & 474 34T 5 2
(100 kOe) 2 NdFeyTiisN. o wlake] °F 1590 o, A% Ashgel Asiile ARE 4 ek &, 2
kA /m (20 kOe) 2713k 3% viepdich o 239 aFesl & Feel it o, /o, T/Tc 54
5] 2 23E ool &= Toll4 Feol A3ghe A4
3 4 9lonz olf o]gdled 42ch a-Fes} 71odst
£ 3 Astme geoldsl Fesl Asg (218
Am? /kg, 218 emu /g)oll Yol 73 a-Fed] 45 F
stel sich olebzte whig ol &3led F4kgk NdFey

H, 218
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Applied Field, H(kOe)
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g Loooodoo oo AH aFeo) k& 77 130, 8.9 % 5.4 wt. %2 Tiel
& 100k ° JEPSEEL I TR 922 B EE Mo 22 A8l wheh a-Feo) Yo
2 o * Rastglon, 53, Mo o] a-Fee) 44 Aol &z
©ed _ QA A4E she Aee 259Uk YW, aFed] Astatg
S- * BAs 424 AstEe] As@e 3 1 vehigish
R NdFeio7 TiMooaNx ojrlol| 4] w= ule}gre]l Mo A& A5 FaA7lvt
= Lo ° 8 ey 2 Z5Hg A4A7 e 77 20 NdFeo, TiBosNx2
g o, et % 7% NdFen, TNl wlsled 20 Am? /kg (20
g 100}~ « ] emu/g) 7} 2 148 Am? /kg (148 emu /g) & A3zt

. . 2 vhehiet,
< 5o e . 23 4% NdFey;TiBosNx 3 NdFe;o:TiMogsN,2|
g Nd FelofT i3 Nx A7le|H B 02, 2L ol gt A7 5 um AE
“ oo L L L L 2 2% 2%4E 77 K ollA 3980 kA /m (50 kOe) £}
Applied Fistd, H (MA/m) Baggo s AAANE $Y LEAA AEARA
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Fig. 3. Magnetization curves of NdFe,;Ti; N, and 2.9kOe) 2 NdFey;TiBosN, ¥} 2ch, ol ¥ ol
NdFe;;TiMo, N, measured along the par- 4 3ol uisizte]l NdFeo;TiMogiNy o oA zlAto]

allel (]]) and perpendicular (L) to the NdFey;TiBosN, b 27 vbeh 203 2 ok g
aligned direction. o}
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Fig. 4. Magnetic hysteresis curves of the powder
of NdFe,,-TiB, N, and NdFe-TiMo, 3N, at
77 K. The samples were premagnetized
with 3980 kA /m (50 kOe) pulsed field at
77 K.

vz &

otz 8828 ol&3lod A3l NdFey;TiBy; %
NdFey;TiMogs 3Hgoll4 st 7b7t ThMn,, 72
7F deoixieh. olF & Hstdeld Az, AstAgAd
of wlsle] kLol A=A, &g}, olutAlA A Wl fFelex
7} Frbstgend, BE A3t o elese] g, Mo
< AFAHHA aFed 44 AA 9 o4 xa F7t
off wi-¢- &2}=]lo] ulsi gt NdFey; TiBasN,o] =3t
3 Fa]Ex e NdFeio:TisNeg 7ol vlste] zt2} 20
Am?® /kg % 90 °C7} 52 148 Am? /kg 2 560 °C ¢}
23.05, NdFen;TiMog N, NdFe o ;Ti aNx ¥t} ojvt
Aapato] ok 1590 kA /m (20 kOe) € 7960 kA/m
(100 kOe) & bl gich,
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Magnetic Properties of NdFe,,,TiB,;N,
and NdFe,.TiMo,,N,
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It has been found that B is very effective for the increase of magnetization and Curie tem-
perature in NdFe, TiN,-type compounds having ThMn;.,type structure. Experimental results
have shown that magnetization and Curie temperature of NdFe,,;TiB;N, are 148 Am? /kg
and 560 °C, respectively, by about 20 Am? /kg and 90 °C higher than those of NdFe,;Ti,3N,.
On the other hand, Mo is effective for the increase of anisotropy field, and it seems to
strongly inhibit the formation of a-Fe phase during the nitrification treatement. The ani-
sotropy field of NdFe,,;TiMog 3Ny is about 7960 kA /m (100 kOe) which is about 1590 kA /m
(20 kOe) higher than that of NdFey,;Ti; :N,.



