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Fig.1 XRD patterns of Zr alloy (a) and CoCrFeMnNi HEA (b)
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Fig.2 Brazing assembly diagram (a) and process curves (b)
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Fig.3 Microstructure of joints and the corresponding element distributionx (7=850 °C, =10 min)
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Fig.4 Typical microstructures of joints
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Table 1 EDS results of each point marked in Fig.4 (at%)

Point Co Cr Fe Mn Ni Ag Cu Zr Possible phase

A 6.43 55.12 14.32 16.03 5.06 0.14 2.90 Rich-Cr

B 247 38.33 11.76 17.98 1.56 0.01 1.64 26.25 Zr(Cr,Mn),

C 8.14 3.01 7.64 491 8.29 1.09 6.21 60.71 Zr,(Co,Cu,Ni,Fe)
D 1.60 1.14 1.70 0.85 2.51 17.35 13.43 61.41 Zr,(Ag,Cu)

E 1.29 38.76 7.59 16.46 0.97 0.56 1.66 32.71 Zr(Cr,Mn),

F 7.04 4.74 6.97 4.47 7.49 1.66 6.40 61.22 Zr,(Co,Cu,Ni,Fe)
G 1.57 0.51 1.88 0.72 2.75 13.13 17.12 62.32 Zr,(Ag,Cu)
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Fig.5 Micrographs of the joints brazed at different temperatures for 10 min: (a) 810 °C, (b) 830 °C, (c) 850 °C, (d) 870 °C, and (e) 890 °C
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Fig.7 Fractured location of joints brazed at various temperatures for 10 min: (a) 830 °C, (b) 850 °C, and (c) 890 °C
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Interfacial Microstructure and Mechanical Properties of Zr/CoCrFeMnNi
HEA Brazed Joints

Du Peng', Song Xiaoguo'?, Long Weimin®, Bian Hong"?, Qin Jian’, Sun Huawei’, Jiang Nan'

(1. State Key Laboratory of Precision Welding & Joining of Materials and Structures, Harbin Institute of Technology, Harbin 150001, China)

(2. Provincial Key Laboratory of Special Welding Technology, Harbin Institute of Technology, Weihai 264209, China)

(3. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering Co. , Ltd,
Zhengzhou 450001, China)

Abstract: AgCu filler was used to braze Zr and CoCrFeMnNi high-entropy alloy (HEA). The effects of brazing temperature and holding time on

the microstructure and mechanical properties of the joints were analyzed. The results show that the typical microstructure of the joints brazed at
850 °C for 10 min is HEA/Cr /Zr(Cr, Mn),/Zr,(Co, Cu, Ni, Fe) +Zr,(Ag, Cu) +Zr(Cr, Mn),/Zr. The joints have the maximum shear strength of
103.1 MPa. As the brazing temperature or holding time rises, the thickness of Cr-rich solid solution and Zr(Cr, Mn), layer are increased, the

content of Zr,(Co, Cu, Ni, Fe) and Zr(Cr, Mn), phase is increased whereas the content of Zr,(Ag, Cu) phase is decreased. Finally, the failure

mechanism of the joint was analyzed. Under the action of shear force, as the brazing temperature or holding time rises, the fracture position of the

joint shifts from the Zr(Cr, Mn), layer to the Zr,(Co, Cu, Ni, Fe) phase fracture in the center of the brazing seam.

Key words: CoCrFeMnNi HEA; Zr alloy; brazed joint; microstructure; mechanical properties
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