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ABSTRACT Differential scanning calorimeter (DSC) was used to investigate apparent activation
energy of erystallization of Zr-Ti~Cu-Ni-Be-Fe bulk metallic glass (BMG) by Kissinger equation under
non—-isothermal condition. The glass transition temperature, T, the onset crystallization temperature,
Ty, and the crystallization peak temperature, Iy, of the BMG are found to depend on the heating
rate during the continuous heating, suggesting that both glass transition and crystallization have a

significant kinetic effect.
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* BEHARAHERAERTARLESRETESNHNEH
. XS HRE Fe 8 Zrgy TipgCupp sNinoBezg s Kk
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Cuyp sNisBegz sFeg KEER &SR, H T, T, T A
AT g5 DSC PREE o A7 MmN, [H 3 =EEk
% ZryTi14Cuiz sNizBega sFes KR EEM T T
M 1p 5 ln p BEREXE, AIRTH

F 1AW T InER =20 K/min &, FKEME

T =As+4+ Brlny
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B 1 FAEABASE ZryTiaCus sNijo—rBess sFer RRIFEJFSEHM TEEENRUMIGTE AL
Table 1 Values of Tg, T, Tpi, AT(= Tx — Ty) and & F for as-prepared Zrq1 Tiz4Cuyz sNijo— »Bepz sFey and Zra Tipy-
Cuyg sMNizBezz 5Feg at different states

z State . K T K To K Tea, K AT, K AEn(kI/mol)/r &Fps(k]/mol)/»
0 As—prepared 629 710 722 741 81 192.56/0.989 267.33/0.995
2 As—prepared 627 687 701 733 60 226.66/0.999 319.85/0.008
5 Aa-prepared 634 68T 701 736 53 266.21/0.998 332.64/0.999
8 As—prepared 615 TO4 713 720 &9 214.65/0.998 221.63/0.994
8 Annealed at 638 K for 20 min 523 666 BBE6 TO8 43 270.82/0.989 277.27/1.000
B Annealed at 638 K for 120 min 511 T03 T09 769 91 319.67,/0.994 253.91/0.997

Mote: values of Tz, Tk, Tp. and AT are measured at the heating rate of 20 K/min; r is the correlation coefficient
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prepared Zrg1 Ti4Cuiz sNizBesg s Fes bultk amor-
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Fig.2 Plots of Ty, Tx, Tp1,Tpz vs Iny for the as—prepared
Zra1 Ti14Cuyz sNizBegz sFeg bulk amorphous alloy
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7 1 BB E . Zr-Ti-Cu-Ni-Be-Fe KRS &G ket i 757
#F 2 ZrqTigCurzsNing—-Begs sPe: RIERES 5 SmFRR (2) a¥ il
Table 2 WValues of A7 and Br equation for Zra) Ti14Cu1e 5Nijg_zBenz sFe; bulk amorphous alloys
z State Tgl= Ag + Bgln p) Til= Ax + Bxln @) Thil= Ap1 + Bpiln @) Tpzl= dpz + Bpzln ¢)
AE B Ay By Ap Bp Apz Bpg
0 As-prepared 612.49 5.68 645.31 21.88 661.93 20.68 698,10 15.66
2 As—prepared BOY. 28 6.63 636.32 17.31 649.92 1715 693,15 13.44
5 As-prepared §17.27 5.39 646.83 13.51 659.00 14.76 697.74 13.08
5 As-prepared 5589.80 9.53 G46.69 1875 658,546 18.20 667,65 18.61
8 Anpealed at 638 K for 20 min 611.05 2.45 626.50 13.82 647.02 13.79 668.33 13.94
5 Annealed at 638 K for 120 min 588.63 5.29 B6Y9.66 1049 671.83 12.59 715.34 18.36
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Fig.4 Correlation of rate constant (uv,,) with the glass
forming ability (represented by AT)
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Fig.5 XRD patterns for Zrg1Ti4Cuie sNipBeay sFeg al-
loy annealed at 638 K for different times
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