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Preparation and Welding Properties of Amorphous Ni-Mo-P Filler Metal

LIN Xu' ,ZHANG Wen-shu' , DING Yi' ,MA Li-qun' ,MENG Xian-hu’

(1. College of Materials Science and Technology, Nanjing University of Technology, Nanjing 210009, China;
2. Jiangsu Zhongxin Pipe Sci-tec Co. ,Ltd. , Nanjing 210012, China)

Abstract: The NijgMoyPs amorphous alloy filler metal ribbon was prepared by single roller rapid
solidification. The phase of filler metal was investigated by XRD, and the melting behaviour was investigated by
DSC. The amorphous ribbon was used in transient liquid phase bonding between stainless steel and 20 carbon steel
at 975, 1 000, 1 025, and 1 050 ‘C. The shear strength and microstructure of the soldered joint was analyzed. The
results show that the phase of Ni-Mo-P filler metal was single amorphous, the reduced glass transition temperature
(1) of Nizg Moy, Py amorphous alloy was 0. 54, and the supercooled liquid range (Az,) was 41 C, indicating good
amorphous formation ability. As brazing temperature increased, the shear strength of the brazed joint and the micro-

hardness of the solder area also increased gradually. The microstructure of solder seam was FeNi solid solution

phase and eutectic organization consisting of Mo, NisP;» Ni;P and Ni, P.

Key words: amorphous brazing alloy; Ni-Mo-P alloy; transient liquid phase bonding; stainless steel/carbon

steel joint; welding property
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Fig. 1 Schematic diagram of the brazed joint
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Tab. 1 Mixing enthalpy heat between alloy elements

in Nizs Moy, Ps amorphous filler metal (kJ » mol™")

Ni-P Ni-Mo Mo-P

—34.5 —7 —953.5
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Fig. 2 XRD pattern of the Ni-Mo-P filler metal
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Fig. 3 DSC curve of the Ni-Mo-P filler metal
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Tab. 2 Shear strength of the brazed joint

BRI/ C PUO#5E/ MPa
975 65. 56
1000 75.93
1025 86. 47
1050 90. 42
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Tab.3 Vickers microhardness of the solder area

FRARIRLEE /S C B /HVO. 2
975 327
1 000 360
1025 382
1 050 396
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Fig. 4 XRD pattern of the fracture of brazed joint
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Fig. 5 Microstructure of the brazed joints at different brazing temperatures
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