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Abstract: Prj,5Tb 3Dy ssFe; gsC, alloys (x=0.0~0.1) were fabricated by arc-melting method. The structure,
Curie temperature and magnetostriction of compounds were investigated by means of X-ray diffraction, vibrating
sample magnetometer and standard strain technique. All the samples show entirely MgCu,-type Laves phase structure.
The lattice parameter and the Curie temperature increase with increasing C content. The magnetostriction at room

temperature and the crystal anisotropy energy are affected modestly by the addition of Carbon.

Key words: Pr, 5Tbg3DygssFe; ssC, alloys; lattice Parameter; Curie temperature; magnetostriction

1 515

=R, 8 B 48 8 kL Terfenol-D
(Tbo27Dyo73Fer) FATHEBUR AR KT i 45 ) S
REARAFOL A, TCiRAEm N4 . RE e Rl &
A S T A AR G 10 s R B AR TR
Terfenol-D | vz NV H T 8izh s . AL A 3s

FE P AR, (HE, Terfenol-D JEAT KL Thy

Dy frk& Envt, 76— @R RS T AT N
MR LB A, OK N4+ Ce 11 Pr

FsBEA: 2010-03-29  {&[EIH#A: 2010-05-03
HEEWE: Il KR4 7 BT H (200912005);

Hh e AT ASRHIT L 45 T < B B 35T H (09ML56)
{E&B1S: E-mail: renzhi2002@126.com

24

B 1 Xt CeFey A1 PrFe; 1 SU1H 4if 1) T ik i 1A
6000x10~° 1 5600x10~°, ifj H. Ce Hl Pr [ H4
e, BILEAT Cen Pr (REBISURARFENSE T HIF
FNAEMS, WKL Pro,sTbosoDyossFey ss
A4 BATH KRGS 4

A7 SCHRDTHRIE, RS E /N T B T AR A AR
HIHREFH IS B R S, REEh e — e
o m . A b, ¥ C o #EIA
ProisTbosoDyossFeiss & & OIS
Pro.15Tbo30DyossFe1 ssCx (&1L a2 PR REREA TR

2 K
FE R A0 TR, A IO R AT B
Pr0_15Tb0,30Dy0,55Fel_g5CX (x=0.000, 0.025, 0.050,

J Magn Mater Devices Vol41 No5



x=0.100 o738l

x=0.025 mg

Intensity(a.u.)
ool L[ L

x=0.075 £ 0737
A A N £ b b 680 -
& o7t v
x=0.050 - . =
e 0735 : 670y
Eo

-
/
-/

... L4 0734}
5 g § x=0.000 § § g 0733} 650
20 30 40 50 6oj\ 70 80 6“ 0.625 0.650 0.675 0.1‘00 ‘[] 0.625 0.650 0.675 O.‘fOO
20(° ) X X
1 34 Pro.15Tbo 30Dy ssFe1.85Cx 2 74 Pro,5Tbo30Dyo.ssFe1.85Cx B 3 &4 ProysTbg30DyossFeq gsCy
f¥) XRD ) it s 3 5 fy it L9

0.075, 0.100) &<. %8 ZM L Arfs e i)
FER, TRIR & s Ak 24 LU AT AN o TR AL
Fii H 211 Jy 99.9%; Fe M1 C 24 99.99%. M RiFEE
BHRE A, BASEERE I IR, SRIGTE R AR <
4K, 750°CiE -k 120h.

%] Philips X’Pert MPD BUH AR AT (Cu 41
KRS A AAE S AR S50 o SR B/ — ikl G
T SIS 2 A B, R 253 F1£0.0002nm . SR
Lakeshore Model7407 #E&hFE R (VSMD Il
HOM-T Mgk, AN 2R B o BIREAL 3RS N
Z, 930 BURLE o SR ATARAE N AR SO B 45 2 5 I
WESUMAEAE R A, AV A . o BIAREETA T I 3 R
07 ) (0 R B 48 R A, ARG 3% S K T Ik
900KA/m.

3 RS

&l 1 52 Pro.15Tbo30DyossFerssCe Fr4i ) XRD i
—m s, JEEE/ANRT B C X Pr &1 Laves
AR IER, 4i7E TbooPro s(FeoaCoo.6)1.93-xCro
Tbo2Dyos—Prd(FeooBo.)ios RAE A, HEGE W] W40
i RFes Mt 2E8), Ao pr AR, Mk
C G AHE A W, A+ SR —
Laves #H.

Kl 2 s&5 4 ProisTbosoDyo ssFer ssCy I EmAs
A C FRMKHRMZE. DAL, 64
JE/NECF B AT LLHE SR 0 Tl B, o [ ks
BEZIK, S EOG K. AT, B C SEK
4, A4 ProisTbozoDyossFerssCe HIimA%H £ A
0.7347nm K% 0.7365nm, FW C J2FHEN A%
ITRIBRAT B, AT dks R ARG, Sl O K

3 & 54 ProisTbosoDyossFer ssCy 1o HLIR
JER C SREMKAMLG. R¥E0 T8, RFe,
WGP T =PSB B R (B& L)1)

HMUHBAEL  2010F10A

R Z A HIAS#eAE ] Jers R A Fe Z 1) 94 A
Jrres Fe Fl Fe Z M HAEH] Jpepeo o Jpere
B, A URUE JE LR 0 E R EE, 1T Jrope A JRR
FEXEESS, 0] FL B ) DT kiR /e — R 5, 1X
PR A P 2 DR Ji 7 D) B ) 8 A v il 8l ot L
TR, XAES B 1) MgCu, Y Laves & 4
WP APIRHAR, C FRA 0.075 Vi
WIS, AEMEREEH 650K LJH4E 698K, X
PR GAT oA & S RV IR W, W RyFey—, T, &
Y4, HBRAR NG C M H 25 78 T i
(A2 HAR T P 8T A 4 LR i BT A
B, BATBEWE R C F i H 0.075 #9 K] 0.100
i, R AR ERE 698K, XS 2 AW, A
&AE x=0.075 F1 0.100 Ab1¥ A HOH A, DAtk R
1R PRI AH B A FH B 4t FEL YR PS8 1) we ikt A [

Kl 4. B 5 73513 A4 Pro.isTbozoDyo.ssFer ssCe
1= IR RSO 48 ARSI AES C T EMXR
k. mERTAL, C IaE M T IR S RS 4
FEAE T B RS, AHSE AN 6] B ET A A
B JG# 51 AF| Prg sTbg30DyossFerss A4, 4L
T A AR ZR I AR E AHR RE SR 4 R S AN K
U, ARszgh e B 7 Jfle ASgp, 34 C &
40050 IR, F K HEITy 900K A/m A 5 B30 4 5 K
AT AR, By C JLE 5[ Tbo,7Dyg73Fe;
Eah, BRI RKST,

F, BFRRI C LEMIIASTEH
Tbo7Dyo73Fey & 4 IR &b 4% ) S E RE A — e F
BRI, A sz rh L BRI S, 2 C
P KT 0.050 B, A AR 75 0 e 1k REAT BT
Ko

4 ZEig

A B R T C gt BN E &
Pry.15Tbo 30Dyo.ssFe1 g5 145 K4 FIE B 4a (1 5200 o FT

25



1800

e .
1600 P ¢ P
e 3= 1600 ' .
Peetssessts e e
et e . 1400t 4 S
© 1200} ! -« ‘
o /@?y Smm\\\ﬁ///*\\\ ‘
— 1000 | 4 =
2 soof g —=—x=0.000 Jrooor T
~ 800 a4 . = — H=100kA/m o— H=300kA/m
| 600l —*—x=0.025 | 800} —a—H=500kA/m  —v— H=700kA/m
rs —a—x=0.050 ~ — e— H=900kA/m
S 400t —v—x=0.075 ~— 600
e . —
200 - *—x=0.100 400 \. .
0 L L L L L L L 1 1 200 4w 1 1 1
0 100 200 300 400 500 600 700 800 900 0.0 o 0.025 0.050 0.075 0.10C
H/KA *m! X
@ 4 %ﬁ PrO.lSTb0,3ODy0,55Fel,85Cx lg] 5 é’é Pro_15Tb0_30DY0_55F61_g5CX
H) S VL R S 4 ith 2% ol

A ProisTbo30DyossFerssCe A 4 K I H . — 1) (5]
MgCu, %Y Laves M50 . B C 5=, M
HHA 0.7347nm B KA 0.7365nm, RMZHCIR (g
TN SRS B AL S E R E A
650K Jh#& 698K. C Ji 15N, 113K

‘ [7]
900kA/m Ak (IREEUHI4i{E x=0.050 B ZRIN A 5K
C JTHRMTIAXF 48 Pro.sTbosoDyossFerss [IH45
PEREF=E T — 2. (8]

S K-

(11 RAY. B REMNEADRL IO T [T]. BEVERDRE 2881, (9]
2004, 35 (5): 1-4.

[2] Tang C C, Du J, Li Y X, et al. Magnetostriction in
(Ce,Tby.,)osProsFe; compounds [J]. Appl Phys Lett,
1998, 73 (5): 692-695.

[3] Guo Z J, Zhang Z D, Zhao X G, et al. Effect of Mn
substitution on structure,
magnetostriction of SmggPrqFe, [J].
Compds, 2000, 308: 319-322.

[4] LiY X, Tang C C, Du J, et al. Magnetostrictive and
magnetic properties of the pseudobinary compounds
Pr, Tb, ,Fe, and Pry,5Tb,Dyggss.Fe, [J]. J Appl Phys,
1998, 83(12): 7753-7756.

magnetic properties and
J Alloys and

(L#E 187D

VLRI 2 G5 MW R B AT S R PR e, 7R 3EAS [6]

Ku $i Bt 213515 —8dB [ SN %98, 1 2~18GHz i

B A 2 B AT e 18 21 8.64GHz.

S 3Lk :

[1] T3CE, T4, R, 48 (1] TR, 2007, (8]
35(11): 20-22

[2] HBHEE, X fE,
19-21

(3] VERAE, 4RI EmE. [ RS CARRRE
D, 2006, 34(7): 933-936

(7]

ATWO5 . [J]. MR TR, 1998, (1): [9]

EZ BN
E, BT A A A

Wu L, Zhan W S, Chen X C, et al. The effect of boron on
Tbo 27Dy 73Fe, compound [J]. J Magn Magn Mater, 1995,
139: 335-338.

Chen F M, Fang J S, Chin T S. The effect of carbon on
magnetostrictive properties of the Tby 3Dy ;Fe, alloy [J].
IEEE Trans Magn, 1995, 32: 4776-4778.

Gu Z F, Jiang M H, Zhao J C, et al. Structure and
magnetostriction of Tb,Pryg(Fey4C0p6)1.93..C, intermetallic
compounds [J]. J Magn Magn Mater, 2009, 321: 3426- 3429.
Ren W J, Zhang Z D, Song X P, et al. Composition
anisotropy compensation and spontancous magneto-
striction in Tbg,Dyg s, PrFeqoBo1)i9s [J]. Appl Phys
Lett, 2003, 82(16): 2664-2666.

Ren W J, Zhang Z D, Markosyan A S, et al. The
beneficial effect of the boron substitution on the
magnetostrictive compound Tbg;PrsFe, [J]. J Phys D:
Appl Phys, 2001, 34: 3024-3027.

[10] Han X F, Lin L Y, Miyazaki T, et al. Crystallographic and

magnetic properties of R;Fe,,T, and their Nitrides,
carbides and hydrides [J]. J Magn Soc Jap, 1999, 23:
323-325.

[I1JLiuHY, Li Y X, Xu X W, et al. The effect of boron on the

structure and magnetic properties of Pry1sTbg3DyqssFe;gs
alloy [J]. J Magn Magn Mater, 2006, 296: 114-117.

121978 -), %, B REA, #F, 1§

3005-3007
B, XBORIT, PR R, &% —Fh e 2 R R A
RE R I 46 775 [P). R E TR CN1929731A, 2007-
03-14.

FONE, BEN, KR, &[0 FRBMEL 1999,
14 (4): 425-428.

/N, BROR, BAERE, S5 (7). THREM KL, 2000, 31(4):
446-447.

BN, WK, BAFEFE. [J]. AL 5THMARS, 2007,

26(6): 18-19.

[10] fE%k, RER. [J]. T, 2009, 39(2): 289-292.

1R, B K D) B AR, 2005, 0 (PR BT JRE (19687 ), B, BdiErL,
15.17. HA%, LA ST, TBMFLM AL LALLM A A
[S] KSUBK, 6, SRR 25 [J]. ShEERPRL, 2007, (T AR,

26

J Magn Mater Devices Vol41 No5



