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ABSTRACT The effects of hydrogen on the activation energy and the kinetics of glass transition
and crystallization of Zr-Ti-Cu-Ni-Be bulk amorphous alloy were studied by differential scanning
calorimetry (DSC) and the Kissinger equation. It is shown that hydrogen increases the glass transition
temperature and the crystallization temperature and makes the enthalpy decrease in the different stages
of crystallization. In addition, hydrogen increases the activation energies of the glass transition and
the crystallization, and changes the kinetics effect. The dependant extent between the glass transition

and the crystallization and heating rate is decreased after hydrogen charging.
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Fig.1 DSC curves of Zr4;.2Ti13.8Cui2.5NijgBe22.5 bulk
glass alloy (Zr-based BGA)
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Fig.2 DSC curves of Zr-based BGA after hydrogen charg-
ing at a heating rate of 20 K/min
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Table 1 Tg, Tx, Tp2, ATx and AHx of Zra;.2Tii3.8Cuias
NijgBes2 5 bulk amorphous alloy at 20 K/min heat-

ing rate

Hydrogen content T Tx Tpa AT AHx

moly /moly K K K K J/g
0 612 696 708 84 80
0.15 619 708 736 89 78
0.21 629 728 737 99 77
0.45 632 734 744 102 74



http://www.cqvip.com

10 3 ZEARE - AN EEIRIES BT RS A E R 1083

= moly/moly=0
85 Slope= -34
®* moly/molu=0.15
Slope= -35
9.0 4 molymoly=0.21
Slope= 49
95}

* moly/moly=0.45
110} Slope= 47

-11.5 1 1 1 . 1 T
154 158 158 160 162 164 166 168 1.70

1/T,, 10K
B 3 FX Zr41.2Ti1a.8Cui2.5NiroBez2.s JolRIER S EHH
7288 Kissinger B4R
Fig.3 Kissinger plots of glass transition of the Zr—based
BGA before and after hydrogen charging
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Fig.4 Kissinger plots of the Zr-based BGA beginning—
crystallized before and after hydrogen charging
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Fig.5 Kissinger plots of the Zr—based BGA at the second
crystallizted peak before and after hydrogen charg-
ing
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Table 2 Glass transition and crystallization activation en-
ergies according to Kissinger equation

Hydrogen content Eg Ex Ep2
moly /molp kJ/mol  kJ/mol  kJ/mol

0 286 183 161

0.15 291 191 163

0.21 410 208 189

0.45 390 208 213
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Fig.6 Relationship between Tz and In(S) of the Zr—
based BGA before and after hydrogen charging (S—
heating rate)
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Fig.7 Relationship between Tp2 and In(S) of the Zr-based
BGA before and after hydrogen charging
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