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Fig. 1 Schematic diagram of the sample preparation and the cross
section of the sample
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Fig. 2 Schematic diagram of the experimental process
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Fig.3 (a) XRD pattern, (b) SEMimageand (c) Tiand (d) Cuelement surface scanning results of the cross section of the Tig,Cus,
master alloy sample
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Fig. 4 At a temperature of 923 K, cross-sectional SEM images and corresponding Ti and Cu mapping (in (a) ) forthe sample (a) without
ultrasonic field and (b ) with ultrasonic field; (c) line scanimagein (a)
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Fig. 5 OM images of the cross sections (a) Without ultrasonic field
and (b) with ultrasonic field, TisCus, sample reacted in 923 K Mg
melt for 30 s and then corroded in nitric acid aqueous solution for 30 min
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Fig. 6 Relationship between the thickness of the reaction layer and time
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Fig. 7 The logarithmic fitting curve and slope of the logarithm of the
thickness of the reaction layer and time of the Tis,Cus, alloy sample
( dealloying reaction in 923 K Mg melt )
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Fig. 8 Schematic diagram of the effect of ultrasonic time on dealloying
reaction in molten metal
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Dealloying Reaction of Ti-Cu Alloy in Mg-Melt Under Different
Ultrasonic Treatment Time
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Abstract:

The kinetic conditions of the dealloying reaction of Ti-Cu binary alloy in Mg melt still need to be optimized,
that is, to increase the reaction rate. In this study, by introducing superfluous field effect in the Mg melt,
the dealloying reaction process and reaction rate in metal melt under ultrasonic action were studied. The
study found that the ultrasonic field promoted the dealloying reaction, and as the ultrasonic time increased,
the promotion effect of the ultrasonic field gradually weakened. The cavitation and acoustic current effects
produced by the ultrasonic field in the melt accelerated the diffusion of the extracted element Cu into the Mg
melt, but the excessively long ultrasonic time caused the Cu atoms at the interface to gather and weaken the
promotion effect.

Key words:
dealloying in metallic melt; nanoporous Ti; ultrasonic treatment; reaction rate
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