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In our letter* we show that high pressure can promote
amorphization of the ZrTiCuNiBe bulk glass-forming alloy,
and the formed amorphous under high pressure has a minor
composition difference compared with that obtained by the
water quenched method, but also has marked structural and
properties differences. Jiahmade three comments. The first
is the amorphous composition difference between alloy A
(quenched from watgrand alloy B (quenched under high
pressurg the second is the density difference between amor-
phous phases in alloy A and B; and the third is the effect of
pressure on amorphization. We agree that both composition
shift and pressure have an effect on the density and proper-
ties(such as glass transition temperature, crystallization tem-
perature, and acoustic properjiebut pressure plays main
role in the effect in our case. The following are our re-
sponses.

(1) The crystallization products under high pressure are(
markedly different from that obtained by crystallization
under an ambient conditiohThis can be clearly seen in
Fig. 1 in the letter,1 alloy A and alloy B have markedly
different x-ray diffraction patterns, and more crystalline
phases appear in alloy A. The crystalline precipitation
under high pressure does not mean definitely the compo-
sition shift of the amorphous phase. On the other hand,
the amorphous phase, with a composition much different
from that of Zy;Ti14Cuy, NijgBe,, 5, can not be formed
prior to the Zp Ti14Cupp NijgBe,, s alloy, which is
known to have best glass-forming abilit@FA) in ZrTi-
CuNiBe glass-forming alloy. It is difficult to understand
that the alloy with marked different composition, which
has a poor GFA in ambient conditions, has an advantage
over the Zg;Ti14Cuy, NijgBey, s BMG in glass forma-

talline phase, which can also be found in the fully
crystallized alloy A and more than 10% in fraction
volume, is 1.2%, however the fully crystallized
Zr41Ti14Cuy» NijgBey, s BMG has only a 1.1% density
increase relative to the as-prepared BRIThis indicates
the amorphous phase in alloy B has a higher density
compared to alloy A. The composition shift is not the
main reason for the density difference. On the other
hand, the large increasesun (11.5%, 6p (11.5%, and

G (about 26.0%for alloy B relative to alloy A are com-
parable to those of fully crystallized alloy AThe
changes are 13.5% for,, 13.5% fordp, and 30.3 % for

G, respectively® These results demonstrate that the
amorphous phases in alloys A and B have a minor com-
position difference but marked differences in structure,
properties, and thermal stability.

3) In our experiments, the sample was pre-pressed with

h-BN powder before melting to guarantee the alloy was
tightly covered byh-BN powder, the heterogeneous
nucleation environments are identical for the alloy cool-
ing with or without applied pressure. The samples ob-
tained with and without applied pressure show almost
the same oxides after melting. The enhanced GFA is a
result of high pressure. We have noted that the amor-
phous fraction volume does not show an obvious in-
crease with pressure an increase in our pressure scale,
but the exothermal enthalpy change estimated from DSC
curves demonstrates that the amorphous fraction volume
shows an obvious increase with an increase in pressure.
A much higher pressure may be needed to get full amor-
phization of the alloy.

In summary, the amorphization process of the ZrTiCu-

tion under high pressure. So the amorphous phase iNiBe alloy is obviously enhanced under high pressure. The
alloys A and B should have a similar composition. Fur-amorphous phases in alloys A and B have a minor composi-
thermore, it is known that the differential scanning calo-tjon difference but marked differences in density, microstruc-

rimetry (DSC) curve of the ZrTiCuNiBe alloy is very
sensitve to the compositidtft e.g., the

Zry1TigClyp NiggBey, 5 and Zig 75Tig 24C U7 sNiqoB€y7 5

ture, properties, and thermal stability. The issue of whether
high-density and low-density amorphous phases exist in me-
tallic glasses is under discussion, and we need more evidence

BMGs have completely different DSC curve shapes. to prove the concept.

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

show the very similar shape, demonstrating the similarw. H. Wang, R. J. Wang, D. Y. Day, D. Q. Zhao, M. X. Pan, and Y. S. Yao,

composition of the two amorphous states.
The increase in density could be caused both by compo-
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