—286 — Zr-Ti-Cu-Ni-XA| §29] A7HA) od vjAd JAls -3 Azl

X

Zr-Ti-Cu-Ni-X Al 8Z9] A71d Lol v v|AZ3 sils

P
it
rA

Effect of Alloying Elements on the Glass Forming Ability of
Zr-T1-Cu-Ni1-X Alloys

Chul-Jin Choi

Abstract

The glass formation behavior was investigated in the melt spun Zr-Ti-Cu-Ni-X (X=B, P and Si) ribbons. The magnitude of
supercooled liquid region of Zr-Ti-Cu-Ni alloy increased with an addition of alloying element. The glass transition temperature
and the crystallization temperature increased and the magnitude of supercooled liquid region decreased with increasing the con-
tent of alloying elements. The largest supercooled liquid region was observed in the Si containing alloy. This is believed to balue

to the dense atom packing with the optimum atomic size ratio of constituent elements.
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1. X-ray diffraction patterns of melt spun Zr-16.7Ti-
17.7Cu-8.7Ni-X (X =B, P and Si) alloy ribbons.
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Fig. 2. DSC curves of the melt spun Zr-16.7 Ti-17.7Cu-8.7Ni-X alloy ribbons : (a) X =0; (b) X =6.7B; (c) X = 3.0P; (d) X = 4.0S:.
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Table 1. Glass  transition  temperatures, crystallization

temperatures and supercooled liquid region for Zr-
10.3T1-13.7Cu-9.7Ni-X alloys.

Alloy Tg(°C) Tx(°C) AT, (°C)
Zr-10.3Ti-13.7Cu-9.7Ni 413.35 456.18 19.89
Zr-10.3Ti-13.7Cu-9.7Ni-0.5B 29093 395 94.07
Zr-10.3Ti-13.7Cu-9.7Ni-1B 37298 44594 73
Zr-10.3Ti-13.7Cu-9.7Ni-1.5B 409.3 446.62 35
Zr-10.3Ti-13.7Cu-9.7Ni-0.5P 305 41271  107.71
Zr-10.3Ti-13.7Cu-9.7Ni-1P 362.71 448.51 86
Zr-10.3Ti-13.7Cu-9.7Ni-1.5P 42535 460.96 35.6
Zr-10.3T1-13.7Cu-9.7Ni-0.551 288.59 4077  119.11
Zr-10.3Ti-13.7Cu-9.7Ni-1581 290.26 408.26 118.14
Zr-10.3Ti-13.7Cu-9.7Ni-1.5Si 36643 469.09 102.6




A214 A5ZE (2001. 10)

SEEE SRR

— 289 -

(a)

M

M

memm
I 10min

T T T T T T T
20 50 80

30 40 60 70
20 (Degree)

Intesity (A.U)

(b)

M |
M

30min

Intensity (A.U)

20 (Degree)

(€)

M

M

WMMWM‘R‘L
M

70

Intensity (A.U)

1
30 50

20 (Degree)
Fig. 3. X-ray diffraction patterns of melt spun Zr-10.3Ti-

13.7Cu-9.7Ni-X alloy ribbons, isothermally annealed
at 430°C: (a) X =1B; (b) X = 1P; (¢) X = 1.5Si.

20 40 60 80

Sig H71 3] FLE, W AT, 0] =7 ot
2t AR 3l w2 FA A o] Mg, Sie] AlY

(27)

958 Ao A4} B AR AN sig
B2V ) A} AY gl AR 5 2
9 304 Sis AN FFE 1208 AEelN B3
)27} A, BE b ) A9 24080
A, PE IR T3] AHE 2408ME A9 Ho)
A gherh mebd ol ATS] Z7] Bt ohet 24

S£EZ To) 92 dxp}l A4 AU B Qs

Aoz A7k
44 B

Zr-16.7Ti-17.7Cu-8.7Ni-X (X=B, P, S)¥=2 A
71l 2] o} 2 v YT 9l IS HER
A3}, 47~87at%2] B, 2~4at%2] P R Sig A7}3t
FElM vlAAA ] A, A A7k
& FPAATH (AT)S =717t Vsl 37K
a2 24 FIEE PR T TR F
o BgeH, Sig 71 #hgel Al ¥3heH o
E UA=7)ele] o AU 20433 o] 9)
Aot JRA TR =7)9} v|AAAYe] AT
o] AFA = JERA] s

HOEH

[1] T. Masumoto, Jap. Bull. of Jap. Inst. Met., 30(5), 375(1991)

[2] A.J. Drehman, A. L. Greer and D. Tumnbull, Appl. Phys.
Lett., 41, 716(1982)

[3] T. Zhang, A. Inoue and T. Masumoto, Mater, Trans., JIM
36, 391(1995)

[4] W. L. Johnson and A. Peker, Appl. Phys. Lett.,, 63,
2342(1993)

[5] A. Inoue, T. Zbang, N. Nishihara, K. Ohba and T.
Masumoto, Mater. Trans. JIM, 34, 1234(1993)

[6] A.Inoue, Mater. Sci. Forums, 179-181, 691(1995)

[7] T. Zhang, A. Inoue and T. Masumoto, Mater. Trans. JIM,
32, 1005(1991)



