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Preparation and application in welding of bulk MggCu,,NisY g
amorphous alloys

CHEN Zhen-hua, SI Nai-chao, ZHANG Kou-shan, ZHAO Wei

(School of Material Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Bulk MggsCup,NizYyg alloy with thickness of 2 mm was fabricated by casting in a traditional copper mould.
Full amorphous structure was confirmed by X-ray diffractometry and differential scanning calorimetry (DSC). A welding
experiment was performed using Mg-based alloys AM60B as base metal and bulk MggsCu,,NizY o amorphous alloy as
interlayer between 420 ‘C and 540 ‘C. The microstructures and elements distribution of the brazed joints were analyzed
by metallographic microscopy, SEM and EDS. The results show that a sound bonded interface is obtained without sheet
inclusion, pore and unbinding. The microstructure consists of bulk a-Mg phase and needle compound in the weld metal,
element Al diffuses along the grain boundary of the substrate into the welding line. A little Y diffuses into the base metal.
A little Mn and Cu segregate and element Ni distributes homogeneously and no segregation appears in weld area.
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Fig.1 Sketch of prepared amorphous alloys(a) and photo of
cross section of amorphous MgssCupNizYyy alloys with

thickness of 2 mm(b)
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Fig.2 XRD patterns of as-cast MggsCun,NizY o alloys with

thickness of 2 mm(a) and DSC curve in temperature ranges of

crystallization and melting at heating rate of 20 K/min(b)
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Table 1 Basic properties of MggsCu,,Niz Yo compositional elements

Atomic Heat of mixing!'/(kJ-mol ")
Element ) Electronegativity
radius/nm Mg-Cu Mg-Ni Mg-Y Cu-Ni Cu-Y Ni-Y
Mg 0.160 1.31
Cu 0.128 1.9 -3
Ni 0.125 1.91 —4 +4
Y 0.182 1.22 -6 -22 =31
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Fig.3 Microstructures of brazed joints at different temperatures with pressure 0.2 MPa and time of 10 min: (a) 420 C; (b) 450 C;

(c) 480 C; (d) 500 C; (e) 520 C; (f) 540 C
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Fig.4 SEM images of brazed joint and linear scanning of elements at different temperatures: (a) 500 C; (b) 520 C; (c) 540 C
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Fig.5 Quantitative analysis of brazing joint by EDS: (a) Spot a in Fig.4(c); (b) Spot b in Fig.4(c); (c) Spot ¢ in Fig.4(c); (d) Spot d in
Fig.4(c)
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