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Structure Property and Curie Temperature of Tm,CrFe,_.Si. Compound
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2. School of Physics, Peking University , Beijing 100871 ,China)

Abstract: The crystal structure property and the Curie temperature of Tm,CrFes,Si,(x=0,0.5,1.0,1.5,2.0,2.5,
3.0) compounds have been investigated by means of X-ray diffraction and magnetization measurements. These compounds
have Th,Ni;;-type structure. The unit-cell volume and the unit-cell parameters a and ¢ decrease with increasing x. The result
of analysis shows there is an anisotropy magneto-elastic effect in Tm,CrFe;4.,Si, compounds. The Curie temperature 7¢ of

Tm,CrFe;4-,Si, compound increase with increasing x first,then decrease with further increasing x,the maximum value of 7¢

is about 450 K for x=1.5. This value is about 140 K greater than that of the mother compound Tm,Fe.
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Fig.1 X-ray patterns of the Tm.CrFe;.Si. compounds at

room temperature

#1 Tm.CrFe..Si. L EWHLMER VRS H a.c B
Tab.l The unit-cell volume V and the unit-cell parameters
a and c¢ of the Tm.CrFe_.Si. compounds

k&Y a /nm c/nm V /nm’
Tm,CrFe;s5Sips 0.840 39 0.830 33 0.506 71
Tm,CrFe;s0Sii o 0.839 94 0.829 33 0.504 90
TmyCrFe;40Si20 0.837 81 0.828 75 0.502 45
Tm,CrFey;5Siy5 0.837 28 0.827 60 0.501 84
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Fig.2 Si concentration dependence of the unit-cell volumes
of the compounds Tm,CrFe,_.Si.
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Fig.3 Si concentration dependence of the unit-cell parame-
ters a and ¢ of the compounds Tm,CrFe;s.Si.
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Fig.4 Temperature dependence of the magnetization of
Tm.CrFe;..Si. compound
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Fig.5 Si concentration dependence of Curie temperature
T of the compounds Tm.CrFe;..Si.

AL Py B LA R A A AR A DG R it 2k (]
2) b, Si R FEAR Fe I FIa bGP0 SR MR I 45
R 5 AR B BOR A P ey, X S SRR PO
£ Al .Ga UG EMARF. Al.Ga BT,
A5 ) B AR RR Bt o 2 A T P3G I3 K, PR
HRUATIZ K, (AP ARSI ) Fe—Fe R4
Kt AN FERBRERIE I, X5 3d KM+
Fe—Fe sZAE 3G 5R , DX M1k & 9 1) Jee: B B T
B0 AT RAAK TmyCrFeyqSiy A& W4 Jit BLIELRE 1)
B HAEYE Fe—Fe JRFH A2 0A ¢, M H.
55 Si, Cr 7£ 3d WK S H iR i A A7 K.

TE 53 S AL Uk AR o, B+ (R) st 3
% (T) B A RoTy7 (& BLRLEE AT LU BUR H
SRPASIRE D E R B T—T B scim e, R—
T [ HAER , R—R S E FP e 1. 7R X
=R RAE A, T—T Z [ A9 28 30/ i fe ok, R—R
Z [ A A E e 55 , AR AT DA Z AN T, R—T Z[H]
(RN EF— B T—T Z IR S4B/ IN— B0
Z%. Narasimhn ZUHNTE RoFey; (LAY, Wi4L &
{7 (4f) EfFe JEFZ B AR E 0N ONVT 0.245 nm)
PRI AT SR A A B IR —2E Fe Ji 7%t
15 RoFey; AbA 10 Joa B B 8 451G, DR b an SR fig
R A 5 A I A28 A o7 ) D B8 3 I 428 4y
(VA K5 il (61 V£ % 1 5 WA N R ] o (W P
(1) 5 s 22 ¥ AR L 25 X6 i YL B 7 AR KGR



2009 4 10 H

YT, 55 TmyCrFey Si A& WIRIESHAE LR - 35

M. 7€ Y,Fe;sCry (LA FAT SRS H AN T4
Cr DL S0%H 5 FEA G 4f ffi™ T Cr i1
WEPE HL AL, BITE RoFey; fbEWH Cr it AA]
IR 555 WIE 44 % Jirt - =2 [) 1 S Ak s e e, Bl ki
A ARG, R Cr ARt 2ot At 437 1)
(VRS AR FHAS 55, PR 25 A P25 SR AR TE Cr 11
BRELHR 1.0 B, B EIRE RS R, Si B AnH
TR, Si M) TN WS A, (R B
e 9E 18F fafil'™. Xt SmyFe s Si, ALEHIHY Moss-
bauer ZENHFFTERM, BB ER S T 9d—
18f S A 5. 78 TmoCrFe o, Si, L& /0>
Y Si B0 TR 18F AL 18F—9d Akl g+
BRI G, (RIS, S 18F Aoz 5 oA
s {3 [E1] P9 K 22 ¥V IS5 , TmoCrFes6.Sie TR AW
JE B (AR E X B LR A AR, S ST
FERAIRIT (x<<1.5) , 18F—9d ¥z 18] J5 1~ 1 Bk 1 52 46
YRR B, T 18F Tz HAt 5 57 18] i
SRR A e P PR el 3 RS LA D DRI AR P B i 2
YER BT, RIS P Ja IR EE TR 24 Si &
Fe#e s (> 1.5) B, 18F—9d  h v 7] J5L 1~ 1Y Bk i 32 4
VEF R BERA R EAE 1 186 S5 ol S 2 1Al
BRAEAZ 3R e s ke 32 B R DRI B Rk i < e
YER R, KBS0 IR TR 76 Si &
x=1.5 e figkmg e e E S TR A
AR FAE, KR E R EERE x AR RTE x =
1.5 4 Hy PRIAAR.

(1) TmyCrFe;6.,Si, tb &Y HA ThyNiy; BIZEH,
Si % Fe B AT LBk 5 ) B M A FEURT i 2
ACE R

(2) TmyCrFe;6.,Si, &Y A HEE 45 10 S5 10
T R 2300

(3) /b HEY SiLCr Rl AT LLEi15 Tm,Fes, 1k
A fE R AR KRR . s Si B
x MIEEAN, TmyCrFes.,Si, tbA& Y10 fE IR EE TS, 76
x =1.5 BHARR KA, 290 450 K, Fb TmoFe, (k&)
(O FE B BE B 2 140 K, 24 x4k 2R
TmyCrFe;6-Siy A A4 1 J BLIE BE T %

Sk

[1] FAZeHe. kB R R M. b st 646 Tl

AR, 1995:21-45.

[2] HaoYM, Zhao M, Zhou Y. Negative Thermal expansion
and spontaneous volume magnetostriction of Nd,AlFe;s
Mn compound[J]. Journal of Applied Physics,2005,98:
76-79.

[3] Coey J M D,Sun H. Improved magnetic properties by
treatment of iron-based rare earth intermetallic com-
pounds in anmonia [J]. Journal of Magnetism and Mag-
netic Materials, 1990,87 (3) :L251-L254.

[4] Cheng Z H, Shen B G, Yan Q W, et al. Structure,
exchange interactions,and magnetic phase transition of
Er,Fe;;.Al, intermetallic compounds [J]. Physical Re-
view B,1998,57 (22) :14299-14309.

[5] ShenBG, WangF W,Kong LS, et al. Magnetic anisot-
ropy of Sm,Fe;-,Ga, compounds with 0 <or=x <or=6
[J]. Journal of Physics:Condensed Matter,1993,5 (50) :
L685-L688.

[6] Hao Y M, Zhao M, Zhou Y. Spontaneous magnetostric-
tion of Y,Fe ¢4Al compound [J]. Chinese Physics,2005,
14(4) :818-821.

[7] Hao Y M,Zhou Y,Zhao M,et al. Spontaneous magne-
tostriction of the HeDy,AlFesMng compound [J]. Physi-
ca Scripta,2007,T129: 265-267.

[8] Shen B G,Gong H Y,Liang B,et al. Effects of Si substi-
tution on the magnetic properties of R,Fe;; compounds
with R=Y and Tm [J]. Journal of Alloys and Com-
pounds, 1995, 229(2) :257-261.

(97 FAEHI . B4H . 5. Ya (Fey ., .Co, .Cr) v LA IR
L) R (7). 3241, 2003,52 (10) :2612-2615.

[ 10 ] Narasimhan K, Wallace W ,Hutchens R. Magnetization
studies on Tm,Fe;;..Coxand Tm,Fe;;-Al, compounds
[J]. IEEE Transactions on Magnetics,1974,10(3) :729-
732.

[ 11 ] Hao Y M,Zhang P L,Zhang J X,et al. A high-resolution
neutron study of Y,FesCr, at 77 K including magnetic
properties [J]. Journal of Physics:Condensed Matter,
1996,8(9) :1321-1324.

[ 12 ] Longa G J,Marasinghea G K,Mishra S,et al. A neutron
diffraction and Mossbauer effect study of the Nd, Fe;;-,
Si, solid solutions[J]. Solid State Communications ,
1993,88(10) :761-764.

[ 13 ] FRLERT, B ™, 88 4%, TbyoFes,Cr, L& WAL S Gk
[J]. ThEEHHE,2005,36 (7) :1045-1048.

[ 14 ] k. Cr AT 2+ 17 296 &R b &Y g5 Fied
PRI (D], R RELTE K2 ,2007.



