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In our letter,1 we show that high pressure can promo
amorphization of the ZrTiCuNiBe bulk glass-forming allo
and the formed amorphous under high pressure has a m
composition difference compared with that obtained by
water quenched method, but also has marked structural
properties differences. Jiang2 made three comments. The fir
is the amorphous composition difference between alloy
~quenched from water! and alloy B ~quenched under high
pressure!; the second is the density difference between am
phous phases in alloy A and B; and the third is the effec
pressure on amorphization. We agree that both compos
shift and pressure have an effect on the density and pro
ties ~such as glass transition temperature, crystallization t
perature, and acoustic properties!, but pressure plays mai
role in the effect in our case. The following are our r
sponses.

~1! The crystallization products under high pressure
markedly different from that obtained by crystallizatio
under an ambient condition.3 This can be clearly seen i
Fig. 1 in the letter,1 alloy A and alloy B have marked
different x-ray diffraction patterns, and more crystallin
phases appear in alloy A. The crystalline precipitati
under high pressure does not mean definitely the com
sition shift of the amorphous phase. On the other ha
the amorphous phase, with a composition much differ
from that of Zr41Ti14Cu12.5Ni10Be22.5, can not be formed
prior to the Zr41Ti14Cu12.5Ni10Be22.5 alloy, which is
known to have best glass-forming ability~GFA! in ZrTi-
CuNiBe glass-forming alloy. It is difficult to understan
that the alloy with marked different composition, whic
has a poor GFA in ambient conditions, has an advant
over the Zr41Ti14Cu12.5Ni10Be22.5 BMG in glass forma-
tion under high pressure. So the amorphous phas
alloys A and B should have a similar composition. Fu
thermore, it is known that the differential scanning ca
rimetry ~DSC! curve of the ZrTiCuNiBe alloy is very
sensitive to the composition,4,5 e.g., the
Zr41Ti14Cu12.5Ni10Be22.5 and Zr46.75Ti8.25Cu7.5Ni10Be27.5

BMGs have completely different DSC curve shape5

DSC curves of alloys A and B in Fig. 2 of the lette1

show the very similar shape, demonstrating the sim
composition of the two amorphous states.

~2! The increase in density could be caused both by com
sition shift and pressure. In our case, the relative den
increase of alloy B which contains only about 10% cry
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talline phase, which can also be found in the fu
crystallized alloy A and more than 10% in fractio
volume, is 1.2%, however the fully crystallize
Zr41Ti14Cu12.5Ni10Be22.5 BMG has only a 1.1% density
increase relative to the as-prepared BMG.6 This indicates
the amorphous phase in alloy B has a higher den
compared to alloy A. The composition shift is not th
main reason for the density difference. On the oth
hand, the large increases invs ~11.5%!, uD ~11.5%!, and
G ~about 26.0%! for alloy B relative to alloy A are com-
parable to those of fully crystallized alloy A~The
changes are 13.5% forvs , 13.5% foruD , and 30.3 % for
G, respectively!.6 These results demonstrate that t
amorphous phases in alloys A and B have a minor co
position difference but marked differences in structu
properties, and thermal stability.

~3! In our experiments, the sample was pre-pressed w
h-BN powder before melting to guarantee the alloy w
tightly covered by h-BN powder, the heterogeneou
nucleation environments are identical for the alloy co
ing with or without applied pressure. The samples o
tained with and without applied pressure show alm
the same oxides after melting. The enhanced GFA i
result of high pressure. We have noted that the am
phous fraction volume does not show an obvious
crease with pressure an increase in our pressure s
but the exothermal enthalpy change estimated from D
curves demonstrates that the amorphous fraction volu
shows an obvious increase with an increase in press
A much higher pressure may be needed to get full am
phization of the alloy.

In summary, the amorphization process of the ZrTiC
NiBe alloy is obviously enhanced under high pressure. T
amorphous phases in alloys A and B have a minor comp
tion difference but marked differences in density, microstru
ture, properties, and thermal stability. The issue of whet
high-density and low-density amorphous phases exist in
tallic glasses is under discussion, and we need more evid
to prove the concept.
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