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Effect of pre-annealing time on glass transition and
crystallization of Pd4oCuzoNioP20
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Abstract: Differential scanning calorimeter( DSC) was used to investigate the specific heat difference, glass transition tempera-
ture, onset crystallization temperature, and their corresponding peak temperature, respectively, around glass transition region and
crystallization enthalpy for PdyCusNijgPo bulk amorphous alloys pre-annealed at 523 K for different times (0 ~ 64 h) . The appar
ent activation energies for crystallization were calculated by Kissinger equation. The micro-hardness of pre-annealed amorphous
state was also measured. It is found that the glass transition behavior of PdsCusNijoPy bulk amorphous alloy is influenced signifi-
cantly due to atomic coorperation re-arrangement as a result of pre-annealing below glass transition temperature. The crystalliza-
tion, however, seems to have no relation to pre-annealing time when pre-annealing temperature is 523 K. In addition, the micro-
hardness tends to level off after a steady rise with increasing of pre-annealing time. The effects of pre- annealing time on glass tran-
sition, crystallization and micro-hardness of PdyCuzNijgP2y bulk amorphous alloy were discussed in terms of theory of structural

relaxation.
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Fig. 1 X-ray diffraction patterns for
Pd4pCuszpNijgPa0 bulk amorphous
alloys in different states
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Fig.2 DSC curves of PdsCu3zNijoPy
bulk amorphous alloys pre-annealed at
523 K for different times( a) and enlarged

DSC curves around glass transition region(b)
(Heating rate is 80 K/ min)
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Fig.3 Pre annealing time dependence of
specific heat capacity difference around glass

transition region of PdaCusNijgP20 bulk

amorphous alloys pre-annealed at

523 K for different times
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Table 1 Thermal parameters of PdiCusNijoP2o

bulk amorphous alloys pre-annealed at
523 K for different times

th TJK TwK TJK TJ/K AH‘T”;/ iyl .

(Jog)  (kJ'mol™ )
0 5927 602.3 694.0 703.1 - 60.84 149. 35
2 600.9 612.5 694.0 700.9 - 60.18 166. 25

4 596.2 609.3 693.0 700.7 - 61.61 163. 90
8 595.2 608.2 694.2 701.7 - 60.19 158. 89
16 601.1 612.5 693.3 700.2 - 63.73 166. 88
32 603.7 614.6 693.0 699.9 - 61.83 167.73
64  600.4 612.0 694.0 699.8 - 63.06 166. 72
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Fig. 4 Pre annealing time dependence of

Vickers hardness of PdCuzoNijgP2o bulk

amorphous alloys pre-annealed

at 523 K for different times
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