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Influence of Glass Forming Ability of Alloy on Crystallization in
Heat-Affected Zone by Laser Remelting Zr Based
Bulk Metallic Glasses
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(1 State Key Laboratory of Solidification Processing . Northwest Polytechnical University, Xi’an, Shaanxi 710072, China)
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Abstract Crystallization in the heat-affected zone with nominal composition of ZrssAloNisCus and
Zres Al; 5 Nijg Cuy7.5 » which has different glass forming abilities, is investigated during pulsed Nd: YAG laser remelting
processing. It is found that the crystallization in the heat-affected zone for Zrgs Al; 5 Niy Cuyr.s alloy with low glass
forming ability is more severe than that for Zrss Al NisCus, alloy. There are only small number of micron-scale
spherical grains sparsely formed in heat-affected zone. even Zrs; Al Nis Cug, alloy is laser remelted repeatedly by four
times. However, the heat-affected zone is almost fully covered with the spherical grains when Zrgs Al; 5 Niyy Cuyz s
alloy is laser remelted once. When Zrg; Al; 5 Nij, Cuy; 5 alloy is laser remelted by four times, the size of spherical grains
increase obviously, and there exhibits a radial dendritic growth in the spherical grain. Crystallization in the heat-
affected zone for bulk metallic glasses during pulsed Nd: YAG laser remelting mainly depends on the glass forming
ability of the alloy, and the high glass-forming ability is in favor of keeping the heat-affected zone under amorphous
state.
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Fig.1 X-ray diffraction (XRD) pattern of Zr55 and
Zr65 alloys
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Table 1 Parameters of laser remelting bulk metallic glass

Parameters Value
Energy per spot Q /] 65
Scanning velocity V' /(mm/s) 1

Frequency f /Hz 2
Pulse duration ¢z /ms 3
1.

Diameter D /mm 5
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Fig. 2 Optical morphologies of laser remelting Zr based bulk metallic glasses. (a) Zr55 after laser remelting once,

(b) Zr55 after laser remelting four times, (c¢) Zr65 after laser remelting once, (d) Zr65 after laser remelting four times
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Fig. 3 Scanning electron microscope (SEM) images of Zr55 and Zr65 in heat-affected zone after

laser remelting several times

(a) Zr55 after laser remelting once, (b) Zr65 after laser remelting once, (¢) Zr65 after laser remelting four times
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Fig. 4 DSC curves of metallic glasses Zr55 and Zr65
(heating rate is 20 K/min)
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Table 2 Thermal related parameters in DSC curves of
Zr55 and Zr65

Alloy T,/K T./K AT /K T./K T, %
Zr65  643.0  729.5 86.5 1102.8 0.58 0.40
Zr55 681.1  755.7 74.6  1104.1 0.62 0.42
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glasses Zr55 and Zr65
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