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Wetting behaviors of molten ZrssAlioNisCuzp on 1Cr18Ni9Ti
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Abstract: By sessile drop technique the wetting behaviors of molten Zrss AljgNisCuszg on 1Cr18Ni9Ti substrate were
studied. The micrographs of the interfaces at different temperatures were observed by SEM, the interface reactions were
studied by EDS and X-ray diffraction analysis, and the problems of diffusion and interface were also analyzed. The results
show that the contact angle of molten ZrssAljgNisCuzg and 1Cr18Ni9T i substrate decreases as the temperature increases.
The drop radius increases but the contact angle decreases as the temperature increases. The wetting process is divided into
three phases at 1 223 K and 1 273 K, but there is only equilibrium phase when the temperature is above 1 323 K. The
behaviors between ZrssAljgNisCuszg and 1Cr18Ni9T1i belong to reactive wetting controlled by diffusion. There are distinct
diffusion layers and reaction layers at the interfaces. The reaction product CrpZr is made in the side of molten ZrssAly
NisCuszg, and AlsCr is produced at the interface. The appropriate preparing technique must be chosen and the reaction at
the interface must be controlled when the stainless steelreinforced ZrssAl;NisCuszg bulk metal glass is prepared.
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Fig.2 Wetting process of ZrssAligNisCu3p drop on stainless steel
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Fig. 3 Variation curves of contact angle and
drop radius with temperature of
Z1r55A1190Ni5Cusg on stainless steel substrate
110
e—1223K
e—1273K
90 o—1323K
_ «—1373K
=~ L a—1423K
s 0 \—1473K
on
8
— 50 B
Q
: MD—G
g
301
© ——
10 [ 2= Sl i
0 200 400 600 800 1000 1200

Time/s

E 4 ZI‘55A110N15CU30%%%?%5$%%MZ]\EﬂE,:J
& ful A AE AN TR B 1) S5 UL R 30 ) o it
Fig. 4 Variation curves of contact angle with

temperature and time in molten ZrssAljoNisCuso/
stainless steel wetting system
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Table 1 Thickness of interface layer
between ZrssAligNisCusg and 1Cr18Ni9Ti

at different temperatures for 20 min

Temperature/ K 1223 1273 1323 1373 1423 1473

Thickness/ Pm 2.5 6.6 8.2 22.2  27.3 31.0
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Fig. 5 Crosssection SEM micrographs of interface between ZrssAljoNisCuszp and

1Cr18Ni9T1i after wetting experiment
(a) —1223 K; (b) —1 273 K; (¢) —1 323 K; (d) —1 373 K; (e) —1 423 K; (f) —1 473 K
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Fig. 6 XRD patterns of interface between
Zrs55A 10N isCusg alloy and 1Cr18Ni9T i

after being kept at 1 323 K for 20 min
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Fig.7 CryZr bulk phases in molten ZrssAljgNisCusg alloy at different temperatures
(a) —1 373 K; (b) —1 423 K; (o) —1 473 K
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