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ABSTRACT Effects of Hf and Ti additions on the glass forming ability (GFA) of bulk amorphous
ZrgpCuppNijgAlyp alloy have been investigated. The results show that both Hf and Ti have the role
of enlarging the supercooled liquid region ATy when the adding amount is around 1%-3% (atomic
fraction), but ATy of the alloy will decrease greatly resulting from the earlier precipitation of some
unstable intermetallics when the adding amount exceeds 3%. When Hf and Ti with a suitable amount
were added together in the ZrgyCuspNijgAlyg alloy, AT, will be increased to a larger extent than sep-
arately adding of Ti and Hf. A promising composition with high GFA was experimentally determined
to be ZrgyCuzoNigAlyHf3 Tiz which has characteristic parameters of T,=357 'C, Ty=501 C, ATy=

144 C, T,z=0.59.
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Fig.1 Ty, Tx (a) and ATk (b) changes with H; or Ti con-
tent, x, for ZrgoCuz0Ni10_Al1g My bulk amorphous
alloys

% XRD il £%H ZroCu+Zra Al

R T E BN (z=3, 4, 5), DSC g4 =R
BERAL AT O S R A LB AL TR, T H B
Haibeg, ZEEFHSBREMER. 2 XRD 1] (A
4), Y4 z=3 i, B4 & ZreoCugzoNiyTizAlyo 9 DSC gh
LR A G Toy, Tpo, Tps, Tps AR EMTH
KB

To1: Am—7ZroNi4+ L BERAMM +Am’

Tp2: Am' »ZroNi+ EREH + Am”

Tp3: Am" —ZrsNig+ CuZr+ REIAH +Am’”’

Tpa: ZraNi+ZrgNip + CuZr+ REMH + Am™” —
ZroCu + ZriAl

K Am, Am'Am"Am" SRRFIERHE, FRE
a1, FRAESM 2, FRIERH 3.

BT X sH e R ER T RN S REN AR

550

500
£ 450

'::. 400
[y

350

300
140 (b}
120 +
* 100

b~
< 80}
60} ZreaCuzoNisAlio.M

40 ' e 'y L 1
0 1 2 3 4 5 6
x, atomic fraction, %

B2 AHL HE Ti BEHR AL 480 T, Tk R AT B
314 .
Fig.2 Ty, Tx (a) and AT (b) changes with H; or Ti content

for ZreoCu20Nij0—AljgM; bulk amorphous alloys

\
A
N

\
3

--— Exo heat flow

\ N

0 100 200 300 400 500 600
Temperature, T

B3 L Ti#i# Nig DSC SHrihs

Fig.3 DSC curves of ZrgoCugoNijg-2Al1gTiz bulk amor-
phous alloy at a heating rate 40 C /min


http://www.cqvip.com

4 1 FARHE : St B Zr-Cu-Ni-Al-HE-Ti SeiFER & 357

* Zr,Cu ~ ZrAl
« ZrNi;  « CuZr

= ZrNi

Intensity, a.u.
(¢
. .
» l. »
.o
»
» [ I
.
»

26, deg
B 4 ZreoCuzoNizTizAlip 44 L4 40 C /min #9INRGES N
ME a,b,c,d X (B 3) HY XRD B
Fig.4 XRD patterns of ZrgoCuzoNi7TizAlip bulk amor-
phous alloy after heated to temperatures of peaks

a, b, c and d as indicated in Fig.3 at a heating rate
40 T /min
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