FIE F3W
2000 ¥ 3 H

A /i) % _fi Vol.35 No.3
ACTA METALLURGICA SINICA March 2 00 0
;/3’5 — 35
Zr—Ti—Cu—Ni—-Be-Fe RS RIERE
AT ST X E MR
E#dk |5k B H9AHF EHXke IWE 2D

R e

(TR B EFEMEP A, L5 100080)

7057.8

B E RAAKEMES T R, &EE Zr-Ti-Cu-Ni-Be-—Fe ER88%. MR TEEFETH Zr-Ti-Cu-Ni-Be-Fe thifiE
RBhLAEN. E. BERREMETENESE HREEY. % Fe S®EAT 10R(ET4H) . ToEMNSHEETITLEBE R

AREeyiE R &

TB331. TG139

KA Zr-Ti- Cu-Ni-Be-Fe gt & &, iFﬁﬁfﬁﬁ.ﬁEﬁ ﬁﬁ ﬁf—t$ % %F i
. 0412 1961(2000)03 032

PEESAS Iﬁ*ﬂ'ﬂﬂ el

FORMATION AND PROPERTIES OF Zr-Ti—Cu-Ni—-Be—Fe
BULK AMORPHOUS ALLOYS AND AMORPHOUS
MATRIX NANOCRYSTALLINE COMPOSITES

ZHAC Degian, ZHUANG Yanrin, ZHANG Yong, PAN Mingziang, WU Guangheng, MENG Ligin,

WANG Weihuo

Institute of Physice, The Chinese Academy of Sciences, Beijing 100080
Correspondent: ZHAO Degian, serior engineer, Tel: (010)82649195, Fax: (010)82649531,

E-mail:zhaodg@aphy.iphy.ac.cn
Manuscript received 1999-08-30, in revised form 1998-11-22

ABSTRACT New Zr-Ti-Cu-Ni-Be—Fe bulk amorphous alloys with high strength have been prepared
successfully by water quenching. Their formation mechanism and properties are reported. Effects of Fe on
glass forming ability, hardness, magnetic susceptibility and thermal stability of Zr-Ti-Cu-Ni-Be-Fe bulk
amorphous alloys are investigated. The results show that amorphous matrix nanocrystalline composite can
be obtained while Fe content is more than 10% and under proper cooling rate.
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Fig.1 XRD patterns for the Zrq1-:Th14Cuig sNire—p-
Bezzp—zFe(ry g4y alloys
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Fig.2 Bright—field TEM image and ccrresponding selected
area electron diffraction pattern for the ZrzsTips-
CU12_5Ni5Begn_5Felg alloy
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Table 1 Values of Tg, Tx1 Tin. AHx, AHy and Trg{Tg/Tm) of the Zry 2 TiraCure.sNizp—yBeag s Ferpy o) alloys

Alloy Structure T, K Tx K AT K AR, Ifg T, K AHm, I/e Te/Tm
(1) z=y=2=0 A 645 706 61 109.03 941 125.33 D.685
(2) & = z=0, y=2 A 644 680 36 118.25 g41 144,79 0.684
{3} z = 2=0, y=5 A 639 669 30 116.18 954 146.48 N 659
(4) £ = z=0, y=8 A 631 682 51 129.58 928 106 74 0.680
(5) =5, y=z=0 A 649 T03 54 158.81 938 89.7 0.602
(8) ¢ = z=0, y=10 PA 638 690 52 68.39 a75 159.12 D 654
(T) & = y=5, z==2 A+N 639 709 70 48.43 971 207 82 0.558
(B z =y = z=5 A+N 635 711 7 371 71 83 65 0.654
(9) z = z=5, y==8 A+N 634 700 66 34.03 980 115.81 0.647
Note: A—amorphous: PA—partial amorphous; A+N-—composite of amorphous and nanocrystalline
{a)
Ge85 1
s | 1 G680 |
GB75 |
| } Eoeral
)
2 ~
~a 0 665 |
|| i
G B&0 |-
E] 06551
m
5_ 0880 5 2 4 6 8 10
ﬁ Atomic frachon of Fe, %
L
K]
E
2 ® 1
5 720
700 T,
| « 680
# ; % 560 I -
m —_—
ﬁ/_\/ g 64[)_ .--—.________.___9__.—5 !
g 3
J' 8 2 B0 T.-T,
1 l 50
g 401
3%
20

600 650 700 750

Temperature, K

800 850

B3 Zry-.TiiaCurzpNirg—yBea2 s 2Fen oy &% DSC
i
Fig.3 DSC ftraces obtained from the Zr43—-Ti;4Cujss-
Niyg—yBeza -z Fe(e 4,4, alloys
la=y=2=0;, 2z =2=0 y=2; 3 £=2z=0, y=5;
4z =z=0 y=8; 5 z=5, ¥y = z2=0; 6z =z=0, y=10;
Ta=y=5 z=2; 8Sr=y=2z=5 8x=z=h y=8
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Fig.4 Heduced glass transition temperature {a} and width of
supercooled liquid region (b) for the Zrg; Ti1aCuizs-
Ni1g—zBeas s Fe, alloys
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Fig.5 Relationship of micro-hardness with compositions of
the qu,l_g,Ti14Cu12_5Nilu_yBegg_5_zFelE+y+z, alloys
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Fig.6 Relationship of susceptibility with temperature for dif
ferent Zr—Ti—Cu—Ni-BeFe alloys
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